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MO DAU

Cong nghé sinh hoc 13 sy tng dung tong hop cua sinh héa hoc, vi sinh vét hoc va
cac khoa hoc vé cong nghé dé dat dén sy ing dung cong nghiép cac ning luc cta vi sinh
vat, ciia cac té bao, cac to chirc nudi cdy va cac thanh phan cua chung.

Cong nghé sinh hoc nhu mot than cidy ma nhiing ré chinh cua cy nay 1a vi sinh
vat hoc, di truyén hoc, sinh hoa hoc, dién tir hoc, ndong hoc, cong ngh¢ hoc...va trén vom
14 v6i hang nghin qua d6 1a cac loai san pham phuc vu trong trot, chin nudi, y hoc, ning
luong méi, vat liéu méi, tuyén khoang, bao vé méi truong...

Nho Ung dung cac thanh tyu mdéi mé cua cong nghé sinh hoc nhu k¥ thuat nuo6i
cay mo té bao, k¥ thuat tai to hop di truyén, nguoi ta co thé tao ra duoc nhiing giéng cay
trong khong nhimg c6 ning suit cao ma con chdng chiu dugc véi sdu bénh, han han va
diéu kién ngheo phan bon. Nho bo qua dugce viée lai chéo va khéc phuc dugc su tuong
khic sinh san ma viéc lai tao gidng rat ngan dugc nhiéu thoi gian. Ky thuat tai to hop
AND va cac k¥ thuat in vitro mé ra kha nang lai khac loai va lam tang nhanh tinh da
dang di truyén.

Dbi voi cac loai cdy trong c6 gia tri thuong mai 16n, ki thuat nudi cdy mo da dem
lai nhitng hiéu qua kinh té hét suc rd rét.

Hién nay, nguoi ta da bat dau ung dung kha ning nudi cy té bao thyc vat tach
roi & qui md cong nghiép dé thu nhan cac san pham, cac hoat chat sinh hoc ¢6 gia tri kinh
té cao.

Nudi cdy mo té bao thuc vat 1a mot nganh khoa hoc tré ¢ nhiéu trién vong, duoc
mg dung nhiéu trong cac linh vuc kinh té. Y thtrc dwoc trién vong to 16n cua nganh khoa
hoc hién dai nay, chung toi xin gidi thiéu quyén sach cong nghé nudi cdy mé té bao thuc
vat nham phuc vu sinh vién, hoc vién sau dai hoc va céc co quan c6 lién quan .

Noi dung cudn sach bao ham toan bd nhitng vin dé co ban trong nodi dung cong
nghé nudi céy mo thuc vat.

Chung t6i xin cam on GS. Tran Vin Minh d3 cung cap cho chung t6i nhiéu tai
liéu chinh dé bién soan.

Chung t6i chan thanh cam on nha xuét ban Khoa hoc va Ky thuat va ban bién tap

cho xuat ban dé cuon sach dugc som dén vai ban doc.

Céng nghé nudi cdy mé té bao thuc vit



Phéin 1. NUOI CAY TE BAO
Chuwong 1. GIOI THIEU CHUNG VA LICH SU PHAT TRIEN
1.1. Gi6i thiéu chung

Khai niém biotechnology - cong ngh¢ sinh hoc da dugc dé xuét nam 1917 boéi mot
k¥ su ngudi Hungari tén 1a Karl Erky dé mé ta qué trinh ché bién cu cai d6 lam ngudn
thirc an phuc vu san xuét lon véi qui moé 16n. Theo Karl Erky, Biotechnology 1a tir ding
dé chi "Tét ca nhitng cong viéc trong d6 cac san phdm duoc san xudt ra tir cic nguyén
li¢u tho véi su gitp do cua cac vat chét séng". Nam 1961 mdt nha vi sinh vat hoc nguoi
Thuy Dién 1a Carl Goren Hedén dé nghi d6i tén tap chi khoa hoc Journal of
microbiological and Biochemical Engineering and technology thanh Biotechnology and
Bioengineering dé ding tai cac nghién ciru trong linh vuc vi sinh hoc tng dung va 1én
men cong nghiép. Tir d6, Biotechnology di tré nén rd rang va ludén gin lién v6i nhitng
nghién ctru vé "su san xudt cong nghiép cac loai hang hoa va dich vu théng qua cac qua
trinh ¢6 st dung cac co thé, hé thong sinh hoc va ché bién". Cac nghién ciru vé cong nghé
sinh hoc da dugc phat trién dua trén cac linh vuc chuyén mon nhu vi sinh, hod sinh va cong ngh¢
héa hoc. Cong nghé sinh hoc theo W.H Stone (1987) c6 thé dinh nghia: “La nhimg cong nghé str
dung cac co thé sdng hodc cic phan ciia co thé nhu té bao, dé tao ra hoic thay ddi cac san
pham nham cai tién cac cdy trong va vat nudi, hodc phét trién cac vi sinh vat vao cac mg
dung ddc hiéu”. Theo lién doan cong nghé sinh hoc chau Au (EFB): “Cong ngh¢ sinh hoc
1a img dung tong hop cta sinh hoa hoc, vi sinh vat va cac khoa hoc vé cong nghé dé dat
t6i sy Gmg dung cong nghiép cac ning luc cua vi sinh vat, cta cac té bao, cic to chic nudi
cdy va cc thanh phan ctia ching.” Pén nay, dinh nghia vé& cong nghé sinh hoc durge nhiéu nha khoa
hoc ciing nhu nhiéu nuéc trén thé gisi thong nhat nhur sau: Cong nghé sinh hoc 1a cac qua
trinh san xuit & quy moé cong nghiép c6 sy tham gia cua cac tic nhan sinh hoc (¢ mirc do
co thé, té bao hoic dudi té bao) dua trén cc thanh tyu téng hop ciia nhiéu bd moén khoa
hoc, phuc vu cho viéc ting cua cai vat chét cua x4 héi va bao v¢ loi ich cua con nguoi.
Theo quan diém hién dai, cac tic nhan sinh hoc tham gia vao qué trinh san xudt & trén 13 nhimg gidng sinh vét
méi hodc cic san phdm cla ching duoc tao ra bing ky thudt di truyén hién dai (cdng nghé gen).

Tir dinh nghiia 0 dong ndy c6 thé théy:

+ Cong ngh¢ sinh hoc khong phéi Ia mdt bd mon khoa hoe nhur todn, 17, hod, sinh hoc phéan tir... ma la mét

pham tr sin xudt.
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+Cong nghé sinh hoc khong chi tao ra thém ciia cii vat chét, mé con hudng vao vide bao vé va ting cuong
chit luong cude sdng con ngudi.

+ Thuc té, cong nghé sinh hoc mang tinh tmg dung, tuy nhién hang loat k¥ thuat
ctia cong nghé sinh hoc dang 1a nhitng cong cu sic bén dé nghién ctru khoa hoc sinh hoc
va lam sing t0 cac co ché cia cac hién twong séng ¢ mic phan ti.
& nudc ta, theo Nghi dinh s6 18/CP ciia Chinh phu ngay 11/3/1994 vé phat trién cong
ngh¢ sinh hoc thi: “Cong ngh¢ sinh hoc 1a mot tap hop cac nganh khoa hoc (sinh hoc
phan tir, di truyén hoc, vi sinh vat hoc, sinh héa hoc va céng nghé hoc) nham tao ra cac
cong nghé khai thac & quy mo cong nghiép cac hoat dong séng cua vi sinh vat, té bao thuc
vatvadong vat.”’

- Khii niém vé cong nghé sinh hoc ndng nghiép (Agriculture Biotechnology)

Theo Nghi dinh s6 18/CP cua Chinh phu ngay 11/3/1994 vé phat trién cong nghé
sinh hoc ¢ Viét nam thi: “Cong nghé sinh hoc la mét tap hop cac nganh khoa hoc (sinh
hoc phan ttr, di truyén hoc, vi sinh vat hoc, sinh héa hoc va cong ngh¢ hoc) nham tao ra
cac cong nghé khai thac & quy mé cong nghiép cac hoat dong sdng cta vi sinh vat, té bao
thyc vat va dong vat.” Vay, “Coéng ngh¢ sinh hoc nong nghiép 1a mét tap hop cac nganh
khoa hoc (sinh hoc phan tu, di truyén hoc, vi sinh vat hoc, sinh hod hoc va cong ngh¢
hoc) nhim tao ra cac cong nghé san xudt san phdm ndéng nghiép & quy mo coéng nghiép.”
Chung ta c6 thé hiéu, cong nghé sinh hoc nong nghiép 1a mot nhanh cia cong nghé sinh
hoc ma ddi twong phuc vu 1a san xuat néng nghiép; cu thé 1a tng dung cac thanh tyu
chung ctia cong nghé sinh hoc dé phuc vu cho san xuat néng nghiép ciia con ngudi

Dua vao vi¢c ung dung thanh tyu ctia cong nghé sinh hoc dé phuc vu cac chuyén
nganh khac nhau trong san xuat néng nghiép ma ngudi ta c6 thé chia cong nghé sinh hoc
nong nghiép thanh 2 loai sau:

- Cong nghé sinh hoc trong trong trot (bao gom ca trong cay 1am nghiép, cay duoc
ligu) gém nuoi céy mé té bao thuc vat, nudi cfiy hat phén, chuyén gen vao té bao thuc vat
chu...

- Cong nghé sinh hoc trong chin nudi (bao gdm ca chin nudi thuy san) gdm nudi
cdy mo té bao dong vat, san xuét té bao gbc, cdy chuyén phoi, nhan ban vo tinh...

Hién nay, tir nhitng thanh twu ctia cong nghé sinh hoc trong nudi cdy mo té bao,
nudi cdy hat phan va chuyén gen c6 thé img dung rat nhiéu vao linh vyc tréng trot, nhu:

- Nhan nhanh vb tinh cac gidng cay quy: tir mot mau nudi cdy nguoi ta c6 thé tao
ra hang triéu cdy con nhu nhau néu du thoi gian ciy chuyén. Tuy nhién, hé sé cdy chuyén
phu thudc tuy gidng, cang ciy chuyén nhiéu 1an cang tao nhiéu bién di. Vi du, cac nha
khoa hoc d két luan tir mot choi dira dwa vao nudi cdy trong dng nghiém c6 thé nhan ra

hang tri€u cdy dira giong; tir mot choi chudi dua vao nuoi cay co6 thé nhan ra 2.000 cay
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chudi giéng, néu qua sd nay s& co ty 1¢ bién di cao.

- Cai luong gidng cay trong bang nudi cdy dinh sinh truéng (meristerm): dé phuc
trang nhimg gidng cay quy da nhiém virus ngudi ta c6 thé nudi cay dinh sinh truong dé
nhan nhanh. Qua mét s6 1an nudi cay theo kiéu nay sé tao ra dugc nhitng cdy hoan toan
sach bénh tir cAy da nhiém virus.

- Tao dong don boi tir nudi cdy bao phan va nudi cdy té bao hat phan: Nguoi ta da
tmg dung ki thuat nudi cdy bao phan va hat phan dé tao nhitng cdy don bdi tir bao phan
hodc hat phan, sau d6 ludng boi hoa va tao thanh dong dong hop tir. Ki thuat nay da
thanh cong nhiéu ¢ nhimg cay ho ca.

- Khic phuc lai xa bang cach thu phan trong dng nghiém nho ki thuat nudi cdy
phoi: Nho nudi cay trong 6ng nghiém da khic phuc tinh bat hop giao tir trude va sau khi
thu tinh d6i véi lai giira cac cdy khac nhau kha xa vé mat di truyén.

- Lai vo tinh con goi 1a dung nap té bao trin (Protoplast): Nho ki thuat nudi cdy
mo té bao thuc vat ma nguoi ta da tao thanh cay lai tir 2 giéng khac nhau kha xa vé mat
di truyén bang cach dung cac enzim dé hoa tan mang té bao rdi cho céac té bao tran
(khong con mang) vao nudi cay chung trong moi trudng nhan tao va chung phat trién
thanh khéi mé seo (callus), tir d6 chuyén khéi callus ndy sang cic mdi trudng phan hoa
chirc ning té bao va dé nudi cdy thanh cay lai.

- Tao gidng cy trong méi bang ki thudt chuyén gen: Trén co so xac dinh duoc
tinh trang quy ma gen quy dinh, ngudi ta ¢6 thé chuyén nhimng gen d6 vao nhiing cay
trong khac véi mong mudn tao dugc nhing giéng moéi mang dic tinh mong mudn.

1.2. So lwgc lich sir phat trién

Niam 1665, Robert Hooke quan sat thiy té bao song dudi kinh hién vi va dua ra
khai niém "té bao - Cell". Anton Van Leuwen Hoek (1632-1723) thiét ké kinh hién vi
khuyéch dai duge 270 lan, 1an dau tién quan sat thdy vi khuan, té bao tinh tring trong
tinh dich ngudi va dong vat. Nam 1838, Matthias Schleiden va Theodore Schwann dé
xudng hoc thuyét co ban cua sinh hoc goi 1a Hoc thuyét té bao:

+ Moi co thé séng duoc cau tao boi mot hodc nhiéu té bao.

+ Té bao 1a don vi cdu triic va chiic ning co ban ciia co thé song, 13 hinh thirc nho

nhit cta su song.

+ Té bao chi duoc tao ra tir té bao ton tai trude do.

Niam 1875, Oscar Hertwig chimg minh bang quan sat trén kinh hién vi rang su thy
thai 14 do sy hop nhat ctia nhan tinh tring va nhan trimg. Sau d6, Hermann P., Schneider
F.A va Butschli O. ¢ m6 ta chinh x4c qua trinh phan chia té bao. Nam 1883, Wilhelm
Roux lan dau tién 1y giai vé phan bao giam nhiém & co quan sinh duc. Tir mot té bao thuc

vat nuoi cay in vitro c¢6 the tai sinh thanh mot co thé song hoan chinh. Kha nang nay cua
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té bao thuc vat dugc goi 1a tinh toan ndng. Nam 1902, Haberlandt lan dau tién thi nghiém
nudi cdy mé cdy mot 14 mam nhung khong thanh cong. Nam 1934, Kogl 1an dau tién xéac
dinh duoc vai tro ctia IAA, 1 hoocmon thue vat ddu tién thudc nhém auxin c6 kha nang
kich thich sy ting truéng va phan chia té bao. Nam 1939, ba nha khoa hoc Gautheret,
Nobecourt va White da dong thoi nudi cdy mo seo thanh cong trong thoi gian dai tir mo
thuong tang (cambium) & ca rdt va thudc 14, mé seo c6 kha ning sinh truong lién tuc.
Niam 1941, Overbeek va cs da st dung nude dira trong nudi cdy phoi non & cdy ca rét
Datura. Nam 1955, Miller va cs d phat minh cau trtic va sinh tong hop cua kinetin - mot
cytokinin déng vai trd quan trong trong phan bao va phan hoa chdi & mo nudi cay. Bén
nam 1957, Skoog va Miller da kham pha vai trd cia ty 1& ndng do cic chat auxin:
cytokinin trong mdi trudng dbi véi su phat sinh co quan (& hodc chdi). Khi ty 1¢ auxin/
cytokinin (vi du: ndng d6 IAA/ ndng do kinetin) nhé hon 1 va cang nhd, mé c6 xu hudng
tao chdi. Nguoc lai khi né)ng do TAA/ néng dd kinetin 16n hon 1 va cang 16n, mé cé xu
hudng tao 1. Ty 1& ndng d6 auxin va cytokinin thich hop sé& kich thich phan hoa ca chdi
va ré, tao cAy hoan chinh.

Niam 1949, Limmasets va Cornuet d phat hién rang virus phan bd khong dong
nhét trén cdy va thudng khong thiy co virus & ving dinh sinh truéng. Nam 1952, Morel
va Martin da tao ra cdy sach bénh virus cta 6 gidng khoai tdy tir nudi cay dinh sinh
truong. Ngay nay, ki thuat ndy voi mot sb cai tién di tré thanh phuong phap loai trir
bénh virus duoc dung rong rai dbi v4i nhiéu loai cay trong khac nhau. Nam 1952, Morel
va Martin 1an dau tién thuc hién vi ghép in vitro thanh cong. K¥ thuat vi ghép sau d6 da
duogc tng dung rong rai trong tao ngudn gidng sach bénh virus va twong tu virus & nhiéu
cdy trong nhan gidng bang
phuong phap v6 tinh khac nhau, dic biét 1a tao giéng cdy 4n qua sach bénh. Nam 1960,
Morel di thuc hién budc ngodt cach mang trong sir dung k¥ thudt nudi cdy dinh sinh
truong trong nhan nhanh cac loai dja lan Cymbidium, md dau coéng nghiép vi nhan giéng
thuc vat.

Niam 1960, Cocking lan dau tién sir dung enzym phén giai thanh té bao va da tao
ra sb luong 16n té bao tran. K¥ thuét nay sau do6 da dugc hoan thién dé tach nudi té bao
tran & nhiéu cay trong khac nhau. Nam 1971, Takebe va cs di tai sinh duoc cdy tir té bao
tran mo thit 1a (mesophill cell) & thudc 14. Nam 1972, Carlson va cs lan dau tién thyc
hién lai té bao sdma gitra cac loai, tao dugc cay tir dung hop té bao tran cua 2 loai thudc
14 Nicotiana glauca va N. langsdorfii. Nam 1978, Melchers va cs tao dugc cay lai soma
"Ca chua Thudc 14" bang lai xa té bao trin ctia 2 ciy ndy. Dén nay, viéc tai sinh cdy hoan

chinh tir t& bao tran hodc tir lai t& bao tran da thanh cong ¢ nhiéu loai thyc vat.
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Niam 1964, Guha va Maheshwari 1an dau tién thanh cong trong tao dugc cay don
boi tir nudi cay bao phan cua ciy ca Datura. K§ thuat nay sau d6 da dwoc nhiéu tac gia
phat trién va ung dung rong rii trong tao dong don bodi (1x), dong thuin nhi boi kép (2x),
c¢d dinh uu thé lai (nudi cdy bao phan hoic hat phin cua dong lai F1 dé tao gidng thuan
mang tinh trang uu thé lai).

Nam 1959, Tulecke va Nickell da thtr nghiém san xuét sinh khéi mé thuc vat quy
mo 16n (134 lit) bang nudi cdy chim. Nam 1977, Noguchi va cs dd nudi ciy té bao thube
1a trong bioreactor dung tich 16n 20,000 lit. Nam 1978, Tabata va cs dd nudi té bao cay
thubc & quy mo cong nghiép phuc vu san xuét shikonin. Ho da chon loc dugc dong té bao
cho san lugng cac san pham thir cip (shikonin) cao hon. Nam 1985, Flores va Filner lan
dau tién san xudt chat trao d6i thir cAp tir nhan nudi 1 to & Hyoscyamus muticus. Nhitng
ré ndy san xuat nhiéu hoat chat hyoscyamine hon cay tu nhién. Hién nay, cong nghé nudi
cdy té bao va mé (vi du, mo ré ctia nhan sdm) trong cac bioreactor dung tich 16n da duoc
thwong mai hoa & murc cong nghiép dé san xuit sinh duoc.

Nam 1981, trén co so quan sat cic bién di xay ra rat phd bién trong nudi ciy mo
va té bao véi phd bién di va tan s bién di cao, Larkin va Scowcroft di dua ra thuat ngi
"bién di dong soma" (Somaclonal Variation) dé chi cac thay ddi di truyén tinh trang xay
ra do nudi cdy mé va té bao in vitro. Tir cac dong té bao hodc cdy bién di di truyén 6n
dinh ¢6 thé nhan nhanh, tao ra céac dong va giéng dot bién co nang suét, ham luong hoat
chat hiru ich cao, khang mot s6 cac diéu kién bat loi nhu bénh, man, han,...

Pén nay cac nha khoa hoc di khiang dinh rang mirc d6 thanh cong ciia chuyén gen
vao ciy trong phu thudc rat nhidu vao hé théng nudi ciy va tai sinh té bao thanh cay in
vitro sau chuyén gen. Nim 1974, Zaenen va cs da phat hién plasmid Ti dong vai tro 1a
yéu t6 gay u (crown gall) & cay trong. Nam 1977, Chilton va cs da chuyén thanh cong T-
DNA vao thuc vat. Nam 1979, Marton va cs di xay dung quy trinh chuyén gen vao té
bao tran bang dong nudi cdy té bao tran va Agrobacterium. Nim 1982, Krens di chyén
thanh cong DNA vao té bao trin. Nam 1985, Fraley va cs thiét ké vector plasmid Ti da
loai bd cac gen doc gay hai dé st dung cho viéc thiét ké vector chuyén gen vao thyc vat.
Cung trong nim, Horsch va cs dd chuyén gen vao manh 1a bang Agrobacterium
tumefaciens va tai sinh cay chuyén gen. An va cs (1985) da phat trién hé thong hai vector
cho chuyén gen thyc vat. Nam 1987, Klein va cs di str dung stiing ban gen (particle gun)
mang vi dan trong chuyén gen va tai sinh duogc cdy biéu hién gen chuyén. Nam 1994,
thwong mai hoa gidng ca chua chuyén gen 'FlavrSavr' Cac budc phat triéntrong lich sir

cong nghé té bao thuc vat duoc tom tit & bang 1.1.
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Bang 1.1. Nhirng méc chinh trong lich sir phat trién ciia cong nghé té bao thuc vat

Nhirng phat minh va sw kién quan trong

1902

1904

1922
1924

1925
1929

1934

1934

1936

1939

1941

Robert Hooke quan sat dugc t€ bao song dudi kinh hién vi va dua ra khai niém
te bao.

Matthias Schleiden va Theodore Schwann dé xudng hoc thuyét t& bao.
Schleiden M. J., Arch. Anat., Physiol. U. wiss. Med. (J. Muller), 1838: 137-176;
Schwann T., W. Engelman, No. 176 (1910).

Haberlandt 1an dau tién thi nghiém nudi cdy mo cdy mot 14 mam nhung khong
thanh cong. Haberlandt G., Sitzungsber Akad. Wiss. Wien, Math.-Naturwiss.
Kl., 111: 69-92.

Hannig tién hanh cac thi nghiém nudi cdy phoi dau tién & cac loai ho cai
Crucifers. Hannig B., Bot. Zeitung, 62: 45-80.

Cho hat phong lan nay mam in vitro. Knudson L., Bot. Gaz., 73: 1-25.

Hinh thanh callus tir & ca rét trong méi trudng co acid lactic. Blumenthal F. and
Meyer P. Z. Krebsforsch. 21: 250-252.

Lam hat phong lan nay mam in vitro. Knudson L., Bot. Gaz., 29: 345-379.

Laibach sir dung nudi cay phoi dé khic phuc hién twong bat hoa hop khi lai ¢
Linum spp. Laibach F., J Hered., 20: 201-208.

White di thanh cong khi nudi cdy mo 1& ca chua trong thoi gian dai. White P.
R., Plant Physiol., 9: 585-600.

Kogl 1an dau tién xac dinh duoc vai tro cta IAA, 1 hoocmon thuc vat dau tién
c6 kha ning kich thich su ting truong va phan chia t& bao. Kogl F. et al., Z.
Physiol. Chem., 228: 90-103.

Nudi cdy phdi cac loai cdy hat trin khac nhau. LaRue C. R., Bull. Torrey Bot.
Club, 63: 365-382

Gautheret, Nobecourt va White 1an dau tién nudi cdy mé sco thanh cong trong
thoi gian dai tir mé thuong tang (cambium) & ca rdt va thude 14. Gautheret R. J.,
C. R. Acad. Sci. (Paris), 208: 118-120; Nobecourt P., C. R. Soc. Biol. (Paris),
130: 1270-1271; White P. R., Am. J. Bot., 26: 59-64.

Overbeek va cs da sir dung nudc dira trong nudi cay phoi non ¢ ca rot. Overbeek
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1942

J. van et al., Science, 94: 350-351.

Gautheret 1an dau tién theo dbi su hinh thanh chat trao ddi thir cip trong

nudi cdy mo seo thyuc vat. Gautheret R. J. Bull. Soc. Chim. Biol. 41: 13..

44

1946

1948

1950

1951

1951

1952

1952

1953

1954

1955

1957

Skoog lan dau tién nghién ciru sy hinh thanh chdi phu tir nudi cdy mé thudc 14 in
vitro. Skoog F., Am. J. Bot., 31: 19-24.

Su tao cay dau tién tir dinh chdi & Lupinus va Tropaeolum. Ball E., Am. J. Bot.,
33:301-318.

Hinh thanh chéi phu va ré ¢ thudc 14. Skoog F. and Tsui C., Am. J. Bot., 355:
782-787.

Lan dau tién nudi cdy thanh cong cdy mot 14 mam bang nude dira. Morel G. C.
R. Acad. Sci., 230: 2318-2320.

Nitsch 1an dau tién nghién ctru nudi ciy noan tach roi in vitro. Nitsch J. P., Am.
J. Bot., 38: 566-577.

Skoog nghién ctru str dung cic hoa chit diéu hoa sinh truong va phét sinh co
quan. Skoog F., Annee Biol., 26: 545-562.

Morel va Martin 1an dau tién tao dugc cdy Dahlia sach virus bang nudi cdy dinh
sinh truong. Morel G. and Martin C., C. R. Hebd. Seances Acad. Sci. (Paris),
235:1324-1325.

Morel va Martin lan dau tién thyc hién vi ghép in vitro thanh cong. Morel G.
and Martin C., C. R. Acad. Sci. (Paris), 235: 1324-1325.

Tulecke 14n dau tién thanh cong trong nudi cdy bao phan va tao mé seo don bodi
tir hat phan Ginkgo biloba. Tulecke W. R.., Science, 117: 599-600.

Muir va cs 1an dau tién tao dugc mé seo tir mo nudi dudng (nurse culture). Muir
W. H. et al., Science, 119: 877-878.

Miller va cs d3 phat minh cdu trac va con dudng sinh tong hop kinetin. Miller C.
etal., J. Am. Chem. Soc., 77: 1392 & 2662-2663.

Skoog va Miller da kham pha vai tro ty 1& ndong do cac chét auxin : cytokinin
trong moi truong d6i véi sy phat sinh co quan (r& hodc choi). Skoog F. and
Miller C. O., In vitro Symp. Soc. Exp. Biol., No. 11: 118-131.
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1958

58

1959

1959
1960

1960

1960

1962

1964

1967

1969

1970
1971

1972

Vasil nghién ctru nudi cdy bao phan tich roi ¢ Allium cepa. Vasil I K.,
Phytomorph., 7: 138-149.

Maheshwari thyc hi€n nudi cay nodn tach roi in vitro & cay anh tic Papaver

somniferum. Maheshwari N., Science, 127: 342.

Maheshwari da tai sinh thanh cong phéi soma tir ph6i tdm (nucella) trong nudi
ciy noan Citrus. Maheshwari P. and Rangaswamy N. S., Ind. J. Hort., 15: 275-
281.

Tulecke va Nickell thir nghiém san xuét sinh khéi thyc vat quy mé 16n (134 L)
bang nudi cdy chim. Tulecke W. and Nickell L. G., Science, 130: 863-864.

Reinert va Steward lan dau tién tao dugc phoi vo tinh tir nudi cay mo ca rot.

Kanta ldn dau tién thyc hién thy tinh trong dng nghiém & Papaver rhoeas. Kanta
K., Nature, 188: 683-684.

Cocking lan dau tién di sir dung enzym phan giai thanh té bao dé tao ra s6 luong
16m té bao tran. Cocking E. C., Nature, 187: 927-929.

Morel lan diu tién thanh cong trong nudi cdy mo dinh sinh truong dé nhan
nhanh phong lan. Morel G., Am. Orchid Soc. Bull., 29: 495-497.

Murashige va Skoog phat minh méi trudng nudi cdy mo té bao thuc vét- méi
truong MS. Murashige T. and Skoog F., Physiol. Plant., 15: 473-497.

Guha va Maheshwari lan dau tién thanh cong trong tao dugc cdy don boi tir nudi
ciy bao phan ciia ciy ca rot. Guha S. and Maheshwari S. C., Nature, 204: 497
and Nature, 212: 97-98 (1966).

Bourgin va Nitsch tao cdy don bdi tir hat phan thudc 14. Bourgin J. P. and Nitsch
J. P., Ann. Physiol. Veg., 9: 377-382 & 10: 69-81.

Phén 1ap t& bao tran tir nudi cdy té bao dich long (huyén phu) cua Hapopappus

gracilis. Ericksson T. and Jonassen K., Planta, 89: 85-89
Chon loc d6t bién sinh hoa & thudc 14. Carlson P. S., Science, 168: 487-489.

Takebe va cs da tai sinh dugc cay tu té bao tran md thit 14 & thudc 14. Takebe 1.
et al., Naturewiss., 58: 318-320.

Carlson va cs tao dugc cay tir lai xa té bao trin dau tién nhd dung hop té bao
tran ctia 2 loai thudc 14 Nicotiana glauca va N. langsdorfii. Carlson P. S. et al., P.
N. A. S. (USA), 69: 2292-2294.
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1974

1974

1975

1977

1977

1978

1978

1979

1980

1981

1982
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Phat hi¢n cytokinin c6 kha nang pha ngu ¢ Gerberas. Pierik R. L. M. et al., Sci.
Hort., 1: 117-119.

Zaenen va cs phat hién plasmid Ti dong vai tro 1a yéu t6 gay u (crown gall) &
cay tréng. Zaenen I. et al., J. Molec. Biol., 86: 109-127; Larebeke N. van et al.,
Nature, 252: 169-170.

Melchers va Lalib tao dugc ciy da boi tir dung hop té bao trin don boi.
Melchers G. and Lalib G., Mol. Gen. Genet. 135: 277-294.

Gengenbach va Green chon loc dong té bao khang bénh nim Helminthosporium
maydis trong nudi cdy mo seo ngd. Gengenbach B. G. and Green C. E., Crop
Sci., 15: 645-649.

Chilton va cs chuyén thanh cong T-DNA vao thuc vat. Chilton M. D. et al., Cell,
11:263-271.

Noguchi va cs nudi cay té bao thudc 14 trong bioreactor 20,000 L. Noguchi M. et
al., Plant Tissue Culture & its Biotechnological Application, Springer Verlag,
Berlin,: 85-94.

Melchers va cs tao dugc cy lai soma ca chua- thudc 14 bang dung hop té bao
tran. Melchers G. et al., Carlsburg Res. Comm., 43: 203-218.

Tabata va cs nudi t& bao thuc vat & quy mod cong nghiép phuc vu san xuét
shikonin (chon loc dong té bao cho san lugng cac san phdm thir cip cao hon).
Tabata M. et al., Frontiers of Plant Tissue Culture 1978, Univ. Calgary Press,
Calgary,: 213-222.

Marton va cs xay dung quy trinh chuyén gen vao té bao trin bang ddng nudi cdy
té bao va Agrobacterium. Marton L. et al., Nature, 277: 129-131

Alfermann va cs s dung cac té bao nudi cdy trong chuyén hod sinh hoc
digitoxin thanh digoxin. Alfermann A. W. et al., Planta Medica, 40: 218.

Larkin va Scowcroft dua ra thuat ngir "bién di soma" dé chi cac thay doi di

truyén tinh trang xay ra do nudi cdy mé va té bao in vitro. Larkin P. J. and
Scowcroft W. R., Theor. Appl. Gen., 60: 197-214.

Krens da chyén DNA vao té bao tran. Krens F. A. et al., Nature, 296: 72-74.
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1985

1985

1985

1985

1985

1986

1987

1987

1988
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Zimmerman st dung ky thuit xung dién trong dung hop té bao tran.
Zimmermann U., Biochim. Biophys. Acta, 694: 227-277.

Cong ty Mitsui Petrochemicals 1an d4u tién da san xut cht trao ddi thir cdp trén
quy md coéng nghiép bing nudi ciy té bao dich long Lithospermum spp. Mitsui

Petrochemicals.

Zambryski va cs thiét ké cac vector chuyén gen thong qua Agrobacterium.
Zambryski P. et al., EMBO J., 2: 2143-2150.

Chuyén gen vao té bao tran thudc 1a Nicotiana bang ADN plasmid va tai sinh
cay chuyén gen. Paszkowski J. et al., EMBO J., 3: 2717-2722.

Fraley va cs thiét ké vector Ti plasmid di loai bo cac gen doc gdy hai cho viéc
chuyén gen véo thuc vat. Fraley R. T. et al., Bio/Technol., 3: 629-635.

Horsch va cs chuyén gen vao manh 14 bang Agrobacterium tumefaciens va tai
sinh cay chuyén gen. Horsch R. B. et al., Science, 227: 1229-1231.

An va cs dd phat trién hé théng hai vector cho chuyén gen thuc vat. An G. et al.,
EMBO J., 4: 277-284.

Chuyén gen vao té bio tran cdy mot 14 mam va hai 14 mam bang phuong phép
dién thAm. Fromm M. E., P.N. A. S. (USA), 82: 5824-5828.

Flores va Filner 1an dau tién san xuét chat trao d6i thir cAp tir nhan nudi ré to &
Hyoscyamus muticus. Nhitng r& nay san xuat nhiéu hoat chat hyoscyamine hon
cay tu nhién. Flores H. E. and Filner P., Primary & Secondary Metabolism of
Plant Cell Cultures. Springer Verlag, (Eds. Neumann K. H., Barz W. and
Reinhard E.): 174-186.

Crossway va cs chuyén gen vao té bao tran thudc 1a bang vi tiém AND truc tiép.
Crossway A. et al., Mol. Gen. Genet., 202: 179-185.

Klein va cs da sir dung sung ban gen (Particle gun) mang vi dan trong chuyén

gen va tai sinh cdy biéu hién gen chuyén. Klein T. M. et al., Nature, 327: 70-73.

Bytebier va cs 1an dau tién da chuyén gen vao cdy mot 14 mam (Asparagus) bang
Agrobacterium tumefaciens. Bytebier B. et al., P. N. A. S. (USA), 84: 5345-
5349.

Klein va cs tai sinh cdy chuyén gen 6n dinh théng qua phwong phap ban gen.
Klein T. M. et al., P. N. A. S. (USA), 85: 4305-43009.
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1991 San xudt cdy mang gen dau tién ¢ thong Larix decidua bang chuyén gen qua
Agrobacterium rhizogenes. Huang Y. et al., In vitro Cell Dev. Biol., 27: 201-
207.

1992  Lua khang chét diét co nho chuyén gen vao té bao tran thong qua PEG. Dutta S.
K. et al., Plant Mol. Biol., 20: 619-629.

1993 Kranz va Lorz thyuc hién thy tinh in vitro tao ra va nudi cay phoi hop tir & ngo.

Céc qua trinh phat trién va phan hoa cia phdi sau d6 di dugc quan sat dudi kinh
hién vi va phan tich biéu hién ciia gen nham xac dinh cic gen tham gia trong

ting giai doan phat trién cta phéi. Kranz E. and Lorz H., The Plant Cell, 5: 739-

746.

1994  Thuong mai hoa gidng ca chua chuyén gen 'Flavr-Savr'

1998  Hamilton va cs da phat trién vector mang NST nhén tao cia hai vi khuan

(BBIC) cho chuyén gen thong qua Agrobacterium (kha ning chuyén 150 kb).

Hamilton C. M. et al., P. N. A. S. (USA), 93: 9975-9979

1.3 So hrge cac k§ thuit dung trong nudi cdy mo

1.3.1. Nuéi céy phéi.

Sy ghi nhan dau tién vé nudi cdy phoi 1a cong trinh cua Charles Bonnet & thé ky
XVIII. Ong tach phoi Phascolus va Fagopyrum trong trong d4t va nhan dugc cay nhung
1a cay lun. Tir dau thé ky XX cac cong trinh nudi cdy phoi dan dugc hoan thién hon. Tir
cac cong trinh nghién ctru trude d6, Knudson (1922) da nudi cdy thanh céng phdi cdy lan
trong mdi truong chira dudng va kham pha ra mot diéu 1a néu thiéu duong thi phoi khong
thé phat trién thanh protocom.

Raghavan ( 1976, 7980) da cong b rang phéi phat trién qua hai giai doan di dudng
va ty dudng. O giai doan di dudng ( tién phoi) can c6 cac chat diéu hoa sinh truong dé
phat trién. Trong giai doan tw dudng sy phat trién ctia phoi khong can chét diéu hoa sinh
truong.

Dbi voi nudi cdy phodi, nhu da biét duong dong vai tro rat quan trong. Trong nhiéu
truong hop thi dudng sucrose cho két qua tot hon cac duong khac. Ngoai ra mot s6 chat
ty nhién nhu nudc dira, nuée chiét malt, casein thuy phan, 13 nhiing chat rat can trong

nudi cdy phoi. Cac chat kich thich sinh truéng nhu GAs, auxin, cytokinine thuong duoc
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ding nhiéu trong nudi cdy phdi. Auxin thuong ding & ndng do thap. Kinetin c6 vai tro
dac biét cho su phat trién cta phoi.

Cac yéu td ngoai canh nhu nhiét do, anh sang ciing anh hudng dén sy phat trién cua
phéi nudi ciy in vitro. Thuong phoi nudi cdy can nhiét 4o va anh sang thap hon phoi phat

trién tu nhién.

1.3.2. Nuéi cdy mé va co quan tich roi

Wetmore (1946) nudi cdy dinh chdi cdy nho dai, cting véi mot sd tac gia khac, ong da
chtng minh cac bo phan ctia cdy déu co thé nudi cdy khi gip diéu kién thuan lgi. Lon va
Ball (1946) véi thi nghiém nuéi cdy dinh choi cy méng tay da cho thay khi nuéi cac bo
phén cta cay nhu 14, than, hoa thi kha nang tao md seo nhiéu hon.

Nhu cau dinh dudng khi nuéi ciy cac bd phan khac nhau cta cdy 1a khac nhau nhung
c6 thé thdy mot s6 yéu cau chung nhu ngudn cacbon dudi dang dudng va cac mudi cua
cac nguyén tb da lugng ( nito, phospho, kali, calxi) va vi lugng ( Mg, Fe, Mn, Co,Zn,...).
Ngoai ra cAn mot sb chét dic biét nhu vitamin (B1, Bg, B3, ...) va cac chit diéu hoa sinh
truong. Mudn duy tri sinh truong va phat trién ctia co quan nudi cay can thuong xuyén
ciy chuyén qua méi trudng méi.

D6i v6i nudi ciy mo, ngoai nhitng thanh phan dinh dudng nhu d6i véi nudi cdy co
quan tach roi, can bd sung thém cac chat hitu co chua it nito dudi dang acide amine,
duong va inositol. Trong truong hop nudi cdy md, cac chat diéu hoa sinh trudng cé vai

trd quan trong hon vi cac mé tach roi khong co khir nang tong hop cac chat nay.

1.3.3. Nuéi cdy mé phén sinh

Mo phan sinh thudng 13 cic mé dinh chdi va canh c6 kich thude 0,lmm=+ lem. Cac
mo phén sinh dung dé nudi cay thuong tach tir cic mam non, cac chdi mai hinh thanh
hoac cac canh non.

Pbi véi nudi cdy mo phén sinh sy can bang giita cac chat didu hoa sinh trudng rat
quan trong. Muén kich thich tao chdi can b sung cytokinine hodc t6 hop cytokinine véi
auxin. Mudn tao & thi bd sung cac auxin nhu NAA, [AA,...

Nudi cdy mo phan sinh dugc sir dung dé loai virus tao cy sach virus va nhan gidng in
vitro. Nudi ciy mé phan sinh con duoc str dung dé nghién ctru qua trinh hinh thanh co

quan, tao cay da boi qua xur ly colchicin.

1.3.4. Nuéi cdy bao phin

K thuat nudi cdy bao phan da phat trién va hoan thién nhd cong trinh nghién ctru cua
Bourgin va Nitsch (1967) trén cay thudc 14, Niizeki va Oono (1968) trén lua.Tir cudi
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nhitng nim 1970 dd nhan duoc cdy don bdi tir nudi ciy bao phan trén 30 loai cdy. Két
quéa nghién ctru cua nhiéu tac gia cho thay hat phdn nudi cay co thé phat trién thanh cay
don boi hoan chinh trong diéu kién nudi cdy in vitro bang con dudng tao phdi truc tiép
hodc gian tiép thong qua tao mo seo va tao co quan.

Hinh 1.1 Mt sé kj thudt ding trong nudi cdy mé té bao thue vit

A. M0 sco tir Catharanthus roseus. (B)Nudi cay dich té bao tir Coryphanta spp. (C)
No6t san C. roseus. (D) Pau 1& tir C. roseus. (E)Tai sinh cay tir C. roseus callus. (F)
Protoplasts tir Coffea arabica (G) Vi nhan giéng ctia Agave tequilana. (H) Phoi vo tinh
ctia cay Coffea canephora. (I) Nudi ciy ré cay Psacalium decompositum.

1.3.5. Nuéi ciy té bao don

Ngoai kha nang nuoi céy cac co quan va mo thuc vat, té bao thuc vat ¢ thé duoc tach
va nudi riéng r& trong moi trudng phi hop. Nhing cong trinh vé& nudi ciy té bao don
duoc tién hanh tir nhitng nim 50 cua thé ky XX.

Té bao don c6 thé nhan dugc bang con dudng nghién mo, hoic xir 1y enzym. Mdi loai
cdy, mdi loai té bao khac nhau doi hoi nhimng k¥ thut nudi ciy khac nhau.

Nudi cdy té bao don dugc st dung dé nghién ciru cdu trac té bao, nghién ctru anh
huéng cua cac diéu kién khac nhau 1én cac qua trinh sinh trudng, phét trién va phan hoa

cua té bao. Nuoi cay t€ bao don con dugce st dung trong chon dong te bao.
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1.3.6. Nuéi cdy protoplast

Nuoi ciy protoplats duoc phat trién nhd cong trinh ciia Cocking (1960). Ong 1a nguoi
dau tién dung enzym dé thuy phan thanh té bao va tach duoc protoplast tir té bao ré ca
chua. Trong diéu kién nudi cay phu hop protoplast c6 thé tai sinh thanh té bio mai, phan
chia va tai sinh thanh cay hoan chinh.

Do khong c6 thanh t& bao nén protoplast trd nén mot dbi twong 1y tudng trong nghién
ctru bién ddi di truyén & thuc vat. Bang phuong phap dung hop hai protoplast c6 thé tao
ra cic cdy lai soma. Ngoai ra con c6 thé st dung k¥ thuat dung hop protoplast dé chuyén

cac bao quan va chuyén gene.
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Chuwong 2. NHUNG KHAI NIEM CO BAN
2.1. Hoc thuyét té bao

Nam 1662, Robert Hooke di thiét ké kinh hién vi don gian dau tién va quan sat
duoc ciu truc cla miéng bic ban bao gém nhiéu hat nho, ong goi cac hat nho do6 1a té bao
(cells). Nam 1675, Anton Van Leeuwenhoek xac nhan co thé dong vat cling bao gém cac
té bao. Ong quan sat dudi kinh hién vi thly mau dong vat cé chira cac hdng cu va ong
goi d6 1a cac té bao mau. Nhung mai dén nim 1838, Matthias Jacob Schleiden (nha thuc
vat hoc) va 1839, Theodor Schwann (nha dong vat hoc) mdi chinh thirc xay dung hoc
thuyét t& bao. Schleiden va Schwann khang dinh rang: Mdi co thé dong thuc vat déu bao
gém nhirng thé ton tai hoan toan doc lap, riéng 1€ va tach bi¢t, d6 chinh la té bao. Co thé
no6i Schleiden va Schwann 13 hai 6ng to cua hoc thuyét té bao. Tuy nhién, ca hai 6ng
khong phai 1a cac tac gia dau tién phat biéu mot nguyén tic nao d6, ma chi la dién dat
nguyén tic dy rd rang va hién nhién t6i mirc nd dugc phd bién rong rai va cudi cung di

duoc da s cac nha sinh hoc thoi ay thira nhan.

2.1.1. Tinh toan thé ciia té bao (cell totipotency).

Haberlandt (1902) 1a ngudi dau tién dé xuéng ra phuwong phap nudi ciy té bao
thuc vat dé chimg minh cho tinh toan thé cua té bao. Theo 6ng mdi mot té bao bat ky cua
mot co thé sinh vat da bao déu co kha ning tiém tang dé phat trién thanh mot ca thé hoan
chinh.Nhu vay mdi té bao riéng r& ctia mot co thé da bao déu chira day du toan bo lugng
thong tin di truyén can thiét cua ca sinh vat d6 va néu gap diéu kién thich hop thi mdi té
bao co thé phat trién thanh mot co thé sinh vat hoan chinh. Hon 50 nidm sau, cac nha
thuc nghi¢m vé nudi céy mé va té bao thuc vat méi dat dugce thanh tuu ching minh cho
kha ning ton tai va phat trién doc 1ap cia té bao. Tinh toan thé cua té bao thuc vat da
duogc timg budce chimg minh. Nbi bat 1a cac cong trinh: Miller va Skoog (1953) tao duoc
ré tir manh mo cit tir than cay thudc 14, Reinert va Steward (1958) da tao dugc phdi va
cdy ca rot hoan chinh tir t& bao don nudi cay trong dung dich, Cocking (1960) tach duoc
té bao trdn va Takebe (1971) tai sinh dugc cdy hoan chinh tir nudi cdy té bao tran cia 14
cay thudc 14. Ky thuat tao dong (cloning) cac té bao don duoc phan lap trong diéu kién in
vitro da chiing minh mdt thuc té réng cac té bao soma, dudi cac diéu kién thich hop, co
thé phan hoa dé phat trién thanh mot co thé thyc vat hoan chinh. Sy phat trién ctia mét co

thé truong thanh tir té bao don (hop tir) 1a két qua ciia sw hop nhat sy phan chia va phan
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hoa t& bao. Dé biéu hién tinh toan thé, cac té bao phan hoa dau tién trai qua giai doan
phan phan hoa (dedifferentiation) va sau do la giai doan tai phan hoa (redifferentiation).
Hién tuong té bao trudng thanh tré lai trang thai phan sinh va tao ra mé callus khong
phan hoa (undifferentiation) dugc goi 1a phan phan hoa, trong khi kha ning dé céc té bao
phan phan hoa tao thanh cay hoan chinh (whole plant) hodc cac co quan thuc vat dugc
goi la tai phan hoa. O dong vat, sy phan hoa l1a khong thé dao nguoc trg lai. Nhu vy, su
phan hoa té bao 1a két qua co ban cta sy phat trién ¢ nhitng co thé bic cao, né thuong

duoc got la cytodifferentiation.

2.1.2. Thé bji va gen

Gen quyét dinh céc tinh trang & thuc vat. C6 tinh trang twong Umg véi mot gen
nhung ciing c6 nhiéu tinh trang lién quan dén nhiéu gen, cac tinh trang d6 goi 1a tinh
trang don gen va tinh trang da gen.

Hai gen nam trén mot vi tri nhét dinh trén nhiém sic thé tuong déng goi 1a allen.
Tuy cung tham gia quyét dinh mot tinh trang nhung mdi allen qui dinh mot dic diém
riéng. Vi du mau hoa, mot allen c6 thé mang thong tin di truyén cho hoa mau do , allen
kia cho hoa mau tring. Trudng hop nay ta c¢6 ca thé di hop tir vé tinh trang mau hoa, néu
ca 2 allen déu mang thong tin di truyén cho mau do thi ta co ca thé dong hop tir. DS véi
ca thé di hop ttr, mot allen co thé 1a allen troi, allen con lai 1 allen lin. Allen troi quyét
dinh tinh trang. Co6 truong hop tréi hoan toan va trgi khong hoan toan. Trdi khong hoan
toan khi to hop 2 allen s& cho tinh trang trung gian.

Thé boi 12 danh tir chi s& bo nhiém séc thé co trong té bao, mo, cé thé thuc vat véi
qui dinh chung 1a & céac té bao sinh san c6 1 bd nhiém sic thé duge goi la thé don boi.
Hop tir, san pham dung hop ctia 2 giao tir don boi, cé thé 1a nhi boi véi sb nhidm sic thé
2n. TAt ca céc té bao soma hinh thanh do su phan chia hop tu déu 1a nhi boi. Trén thuc té
c6 thé tim thay cing lic nhiéu muc boi thé khac nhau ¢ cac mod khac nhau cia co thé
thuc vat.(4n, 8n) Dola hién tugong da boi hda do ndi gidm phan. Khoang mot nira thuc vat
bat cao & muc da boi thé. S6 nhiém sic thé co ban cua loai 1a X (14 sb don boi nho nhét
trong day da boi), cac ca thé c6 X nhiém sic thé dugc goi 1a thé nhat boi dé phan biét véi
thé don boi.

Vi du : cay lta mi c6 2n=42 . Trén thuc té n6 1a thé luc boi 6X, trong do s6 nhiém

sac thé co ban ctia loai 1a X=7. Thé don boi ctia cdy laa c6 n=3X=21 nhiém sic thé.

2.1.3.Thé bao tir va thé giao tir

Thé bao tir gdm ¢ hop tir va tit ca cac té bao san sinh tir hop tir ké ca hat phan

trong tii phan va noan.
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Thé giao tir gdm c6 hat phin di nay mam va tit ca cac té bao do n6 san sinh ra, bao gom
cac giao tir. Khi 2 giao tir khac gidng dung hop, thé bao tir 2n duoc téi lap. O thuc vat bac
cao, thé giao tir thudng khong qué 3 té bao trong d6 2 té bao 1a cac giao tir.

O cac loai thyc vat mirc thé bdi dao dong theo chu trinh sau:

Thé bao tir (2n) Giam phan | Bao tir (n)
A
Thy tinh
T Thé bao tir don béi (n)
v
giao tir (n) </' Thé giao tir (n)

So d6 2.1. Chu trinh dao dpng mirc bi thé

O thuc vat bac cao, thé giao tr ( trong céc truong hop dac biét, co thé phat trién
thanh bao tir don bdi) chira n nhidm sic thé. Thé bao tir don boi c6 thé ra hoa nhung cac
bao tir hinh thanh khong c6 stic sdng. Tao thé bao tir don bdi va nhimng cay don boi kép 1a

muc dich cuia nudi cay thi phan va hat phan.

2.1.4. Sinh sdan hiru tinh va sinh sdn vo tinh

Sinh san vo tinh 14 hién tuong 1 co thé tao ra cac co thé moi tir mot phan co quan
sinh dudng ctia minh, khong hé c6 sy tham cia cac yéu td quy dinh gi6i tinh, co thé con
sinh ra hoan toan giéng hét co thé me. Sinh san vo tinh c6 rat nhiéu hinh thic. O sinh vat
don bao co phan doi té bao. Mot sb co thé da bao bac thip thi mot té bao sinh dudng
phan chia tao ra mot nhanh méi va sau d6 tach ra khoi co thé chinh nhu ¢ thuy tirc chang
han, cling c6 thé mot mau cta co thé me dut ra rdi ndé moc ra mot co thé khac kiéu nhu
tao lam. Mot s khac thi ¢ han mdt loai té bao sinh san riéng nhung ma van hoan toan
khong c6 tinh chat gi6i tinh gi ca ma chi 14 tir co thé me tao ra ma thoi. Do chinh 1a hién
tugng sinh san vo tinh bang bao tir. Bao tir & cac co thé don bao c6 thé 1a khi moi trudng
bat loi thi ching ty rat nudc ra khoi té bao, tro thanh dang tiém sinh doi thoi co dé séng
lai. O sinh vat da bao thi tai dung cac té bao goi 1a bao tr vo tinh. Pén mua sinh san
chung s& phat tan cac té bao d6 ra méi trudng xung quanh. Khi gip diéu kién thuan loi thi

moi bao tir tao ra mot co thé méi. O thyuc vat thi khac, nd ton tai ca hai ki€u sinh san vo
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tinh va hiru tinh. Sinh san v6 tinh ¢ ddy ciing 1a tir mot phan cua co thé me tach ra va tao
ra mot co thé mai.

Sinh san hitu tinh phai c6 su tham gia cua cac yéu tb quy dinh gidi tinh, bao gdm
duc va cai. Cac yéu td nay c6 thé & trén cing mot co thé hay khac co thé, ban chét cia
cac yéu t6 d6 1a do cac nhidm sic thé gidi tinh quy dinh. Sinh san hitu tinh ciing c6 nhiéu
kiéu. Kiéu so khai nhit Ia tiép hop, 1 hién twong hai t& bao duc, cai trao ddi nhan cho
nhau. Sau d6 14 sinh san hitu tinh bang bao tir nhu ¢ réu, dwong xi,... Lén téi nhitng 16p &
trén thi 1a thy tinh v&i su tham gia cua cac giao tir duc va cai, mdi loai giao tir ndm & cac

t€ bao khac nhau.

2.2. Té bao thue vat.

Co thé séng ciu tao tir mot té bao don doc hodc mot phurc hop céac té bao. Té bao rat
da dang, khac nhau v& hinh thai, kich thudc, ciu trac va chic nang. Té bao dong vat va té
bao thyc vat 1a nhitng bién ddi cua cung mot kiéu co s& ctia don vi cdu trac. Trén co s&
d6 hoc thuyét té bao da duoc hinh thanh do Mathias Schleiden va Theodor Schawn vao
nita dau thé ki XIX. Thuat ngtr té bao 1an dau tién dugc Robert Hooke dit ra vao nim
1665 duya trén nhitng quan sat cac khoang nhé c¢6 vach bao quanh cta nat ban va vé sau
6ng con quan sat thay trén mo cua nhiéu ciy khac. Noi chat cia té bao vé sau méi duoc
phat hién va dwoc goi 1a chat nguyén sinh, con thuat ngit “thé nguyén sinh” 1a do
Hanstein dé& xudng nim 1880 dé chi chat nguyén sinh c6 trong 1 t& bao don doc. Nhan
duoc Robert Brown phat hién nam 1831.

MJi té bao 1a mot hé thong md, tu duy tri va tu san xuat: té bao c6 thé thu nhan
chat dinh dudng, chuyén hoa cac chit nay thanh niang lugng, tién hanh cic chic ning
chuyén biét va san sinh thé hé té bao méi néu can thiét. Mdi té bao chira mot ban mat ma
riéng hudng dan cac hoat dong trén.

Moi té bao déu c6 mot sé kha ning sau:

- Sinh sén thong qua phan bao

- Trao di chét té bao bao gém thu nhan cac vt liéu thd, ché bién thanh cac thanh

phan can thiét cho té bao, san xuét cac phan tir sinh ning lwong va cac san pham
phu. Pé thyc hién dugc cac chirc ning ctia minh, t& bao can phai hap thu va sir
dung dugc ngudn ning lugng hoéa hoc du trir trong cac phan tir hitu co. Ning
luong nay duogc giai phong trong cac con dudng trao doi chat

- Tong hop cac protein, day 13 nhitng phan tir dam nhiém nhitng chirc ning co

ban cua té bao, vi du nhu enzyme. Mot té bao dong vat thong thudng chia

khoang 10,000 loai protein khéc nhau.
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- Pap tmg voi cac kich thich, hodc thay d6i cia moi trudng bén trong va bén
ngoai nhu nhimg thay d6i vé nhiét d6, pH hodc nguon dinh dudng.

- Di chuyén céc tui tiét.

2.2.1. Céu triic ciia té bao thuwc vit

Cac té bao thyuc vat & cac co thé khac nhau, hodc & cac mo, cac co quan khac nhau
ctia cting mot co thé s& khong gidng nhau vé hinh dang, kich thudc va ciu trac nhung vé
ban chit co ban céc té bao déu co6 mot sd dic diém chung.

Té bao thuc vét chia 1am 2 phan chinh: Thanh té bao va phan nguyén sinh chat, day

1a phan quyét dinh nhitng dic tinh séng chu yéu cia té bao thyc vat.
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Hinh 2.1. M6 hinh cdu triic té bao thwe vit dién hinh

Moi té bao déu c6 mang té bao, dung dé bao boc té bao, cach biét thanh phan noi
bao v6i méi trudng xung quanh, didu khién nghiém ngit sy van chuyén vao va ra ctia cic
chit, duy tri dién thé mang va nong do cac chat bén trong va bén ngoai mang. Bén trong
mang 1a mot khdi té bao chat dic (dang vat chat chiém toan bo thé tich té bao). Moi té
bao déu co cac phan tir DNA, vat liéu di truyén quan trong va cac phan tir RNA tham gia

truc tiép qua trinh tong hop nén cac loai protein khéc nhau, trong d6 c6 cac enzyme. Bén
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trong t& bao, vao mdi thoi diém nhit dinh té bao tong hop nhiéu loai phan tir sinh hoc
khéc nhau.

2.2.1.1. Thanh té bao

Thanh té bao 14 cAu trac thiét yéu dbi v6i nhiéu qua trinh sinh 1i va phat trién cua
thuc vat. La 16p vé bao boc, thanh té bao c6 vai trd nhu bd khung xuong qui dinh hinh
dang té bao. Thanh t& bao c6 mdi quan hé mat thiét dén thé tich va ap suit cua té bao do
d6 rat can thiét cho qua trinh trao doi nudc binh thuong ¢ thuc vat. Thanh té bao thuc vat
tham gia xac dinh d¢ dai co hoc cua cAu trac thuc vat, cho phép ching sinh truong dén
mot do cao kha 16n.

Su da dang vé chirc ning cua thanh té bao bat ngudn tir sy da dang va phuc tap
trong ciu tric cta chung. Nhin chung cac thanh té bao duoc chia thanh hai nhém chinh:
thanh so cdp va thanh thtr cap. Thanh so cép hinh thanh boi cac té bao dang ting truong
va thuong duoc coi 13 twong dbi chua biét hoa. Thanh thir cap duge hinh thanh sau khi té
bao d3 ngimg ting trudng, c6 muc dd chuyén hoa cao ca vé thanh phin va cdu truc.
Trong thanh té bio so cap cac vi soi xeluloza dugc gin chit trong mot mang ludi hydrat
hoa cao. Mang ludi nay bao gdbm sé cac nhom polisaccarit thuong 14 hemixenluloza va
pectin cting 1 lugng nho protein cu truc.

B6 khung té bao 1a mot thanh phan quan trong, phirc tap va linh dong cua té bao.
N6 céu thanh va duy tri hinh dang té bao; 13 cac diém bam cho cac bao quan; hd trg quéa
trinh thue bao (té bao thu nhan cac chit bén ngoai); va cir déng cac phan té bao trong quéa
trinh sinh truéng va van dong. cac protein tham gia cau thanh b khung té bao gdm nhiéu
loai va c6 chirc ning da dang nhu dinh hudng, neo bam, phat sinh cac tim mang.

2.2.1.2. Cdac bao quan

e Khong bao

Khong bao 1a mot khoang 16n ndm trong trung tdm chit nguyén sinh cua té bao.
Nhitng té bao thuc vat truong thanh thuong c6 mot khéng bao 16n chira ddy nude va
chiém tir 80-90% thé tich té bao. Khong bao duge boc trong mét 16p mang goi 1a mang
khong bao (tonoplast). Trong khong bao chira nude, cac mudi vo co, dudng, cic enzim
va nhiéu chét trao ddi thur cap.

e  Mang sinh chit

Ranh giéi giita thanh té bao véi chit nguyén sinh ciing nhu giita chit nguyén sinh
v6i khong bao dugc hinh thanh boi cac mang. Mang sinh chit ngan cach chat nguyén
sinh v&i méi trudng xung quanh nhung ciing cho phép chit nguyén sinh c6 thé hip thu
hay ddo thai cac chat khac ra khoi té bao.
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e Mang té bao - Tam 40 ngoai

Vo boc bén ngoai ciia mot té bao eukaryote goi 1a mang sinh chat (plasma
membrane). Mang nay cling ¢6 & cac té bao prokaryote nhung duoc goi 1a mang té bao
(cell membrane). Mang c6 chtic ning bao boc va phéan tach té bao voi moi truong xung
quanh. Mang dugc ciu thanh boi mot 16p lipid kép va céac protein. Cac phan tir protein
hoat dong nhu cac kénh van chuyén va bom duogc nam kham vao 16p lipid mét cach linh
dong (c6 thé di chuyén twong ddi). Vo boc bén ngodi ciia mot té bao eukaryote goi 1a

mang sinh chat (plasma membrane).

e Mang luéi ndi chit

Mang noi cht 1a mot hé théng mang phtrc tao,thé hién trén ban cét ngang la hé théng
cac tai dep hodc cac dng nho gdm hai 16p mang va & giira 1a mot khoang hep

e Té bao chat

Bén trong cic t& bao 1a mot khong gian chira diy dich thé goi 1a té bao chat
(cytoplasm). N6 bao ham ca hdn hop céc ion, chat dich bén trong t& bao va ca cac bao
quan. Cac bao quan bén trong té bao chat déu c6 hé thong mang sinh hoc dé phan tach
v6i khéi dung dich nay. Chat nguyén sinh (cytosol) 1a dé chi riéng phan dich thé, chu
khong ¢ cac bao quan.Déi véi cac sinh vat prokaryote, t& bao chat 1a mot thanh phan
twong dbi tu do. Tuy nhién, t& bao chit trong té bao eukaryote thudng chira rat nhiéu bao
quan va bo khung té bao. Chat nguyén sinh thuong chira cic chit dinh dudng hoa tan,
phan cit c4c san phém phé liéu, va dich chuyén vat chat trong té bao tao nén hién tuong
dong chat nguyén sinh. Nhin té bao thudng ndm bén trong té bao chat va ¢ hinh dang
thay ddi khi té bao di chuyén. Té bao chét ciing chita nhiéu loai mudi khac nhau, day 1a
dang chit dan dién tuyét voi dé tao moi truong thich hop cho céc hoat dong cua té bao.

Moi truong té bao chat va cac bao quan trong né 1a yéu té song con cia mot t€ bao.

e Nhin té bao - trung tim té bao: Nhan té bao 1a bao quan tdi quan trong trong té
bao eukaryote. N6 chira cac nhiém sic thé cua té bao, 1a noi dién ra qué trinh nhan doi
DNA va tong hop RNA. Nhan té bao co dang hinh cau va duoc bao boc bdi mot 16p
mang kép goi 14 mang nhan. Mang nhan dung dé bao ngoai va bao vé DNA cua té bao
truéc nhitng phan tir c6 thé gay ton thuong dén céu trac hodc anh huong dén hoat dong
ctia DNA. Trong qué trinh hoat dong, phan tir DNA dugc phién ma dé tong hop cac phan
tor RNA chuyén biét, goi 1a RNA thong tin (mRNA). Cac mRNA dugc vin chuyén ra

ngoai nhan, dé truc tiép tham gia qua trinh tong hop cac protein dic thu. O cac loai
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prokaryote, cac hoat dong ctia DNA tién hanh ngay tai té bao chat (chinh xac hon 1 tai
vung nhan).

e Ribosome - bd mdy san xuit protein: Ribosome co ca trong té bao eukaryote va
prokaryote. Ribosome dugc cdu tao tir cc phan tir protein va RNA ribosome (rRNA).
Day 14 noi thuc hién qua trinh sinh tong hop protein tir cac phan tir mRNA. Qua4 trinh nay
con dugc goi 1a dich ma vi thong tin di truyén ma héa trong trinh ty phan tir DNA truyén
qua trinh tw RNA dé quyét dinh trinh ty amino acid ctia phan tir protein. Qué trinh nay
cuc ky quan trong ddi v6i tit ca moi té bao, do d6 mot té bao thuong chira rat nhiéu phan
tor ribosome—thuong hang tram tham chi hang nghin phan tr.

e Ty thé va luc lap - cdc trung tim ning lwong: Ty thé 1a bao quan trong té bao
eukaryote c6 hinh dang, kich thudc va sé luong da dang va c6 kha ning tu nhan do6i. Ty
thé c6 genome riéng, doc 1p voi genome trong nhéan té bao. Ty thé c6 vai tro cung cap
ning luong cho moi qua trinh trao ddi chét cua té bao. Luc lap ciing twong tu nhu ty thé
nhung kich thudc 16n hon, chung tham gia chuyén hoa ning luong mit troi thanh cac

chat hitu co (trong qua trinh quang hop). Luc lap chi c6 & céc té bao thuc vat.

« Mang lu6i ndi chat va bd may Golgi - nha phéan phéi va xir Iy cac dai phén ti:
Mang lu6i ndi chat (ER) 1a hé thong mang van chuyén cac phan tir nhit dinh d&én cac dia
chi can thiét dé cai bién hodc thuc hién chirc ning, trong khi cac phan tir khéac thi troi ndi
tir do trong té bao chit. ER duoc chia 1am 2 loai: ER hat (ram) va ER tron (nhén). ER hat
1a do cac ribosome bam 1én bé mit ngoai ciia no, trong khi ER tron thi khong c6
ribosome. Qua trinh dich mi trén cac ribosome cua ER hat thuong dé tong hop cac
protein tiét (protein xudt khdu). Cac protein tiét thuong duoc van chuyén dén phirc hé
Golgi dé thuc hién mot s cai bién, dong gbi va van chuyén dén cac vi tri khac nhau trong

té bao. ER tron 14 noi tong hop lipid, giai doc va bé chira calcium.

« Lysosome va peroxisome - hé tiéu héa ciia té bao: Lysosome va peroxisome
thuong duoc vi nhu hé thong xir Iy rdc thdi cia té bao. Hai bao quan nay déu dang cau,
mang don va chta nhiéu enzyme tiéu hoa. Vi du, lysosome c6 thé chira vai chuc enzyme
phén huy protein, nucleic acid va polysacharide ma khong gy hai cho cac qua trinh khac
ctia té bao khi duoc bao boc béi 16p mang té bao.

e Vit liéu di truyén - Yéu t6 duy tri thong tin giira cac thé hé: Vat lidu di truyén
1a cac phan tir nucleic acid (DNA va RNA). Hau hét cic sinh vét st dung DNA dé luu trix
dai han théng tin di truyén trong khi chi mét vai virus ding RNA cho muc dich nay.

Thong tin di truyén cta sinh vat chinh 1a ma di truyén quy dinh tt ca protein can thiét
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cho moi t€ bao cua co thé. Tuy nhién, mgt nghién ctru méi day cho thay cé thé mdt so

RNA ciing dugc sir dung nhu 1a mot ban luu déi véi mot s gene dé phong sai hong.

O cac sinh vét prokaryote, vét liéu di truyén 1a mot phan tir DNA dang vong don
gian. Phan tir ndy nim ¢ mot ving té bao chat chuyén biét goi 1a ving nhan. Tuy nhién,
dbi voi cac sinh vat eukaryote, phan tir DNA duoc bao boc bdi cac phan tir protein tao
thanh cdu trac nhidm sic thé, duoc luu giit trong nhan t& bao (vi mang nhan bao bén
ngoai). Mdi té bao thudng chira nhiéu nhiém sic thé (s6 luong nhidm séic thé trong mdi té
bao 1a dic trung cho loai). Ngoai ra, cac bao quan nhu ty thé va luc lap déu c6 vat lidu di

truyén riéng ctia minh (xem thém thuyét ndi cong sinh).

Vi du, mot té bao nguoi gdbm hai genome riéng biét 1 genome nhan va genome ty thé.
Genome nhan (1a thé ludng boi) bao gdm 46 phan tir DNA mach thing tao thanh céc
nhiém sic thé riéng biét. Genome ty thé 1a phan tir DNA mach vong, kha nhé va chi ma

hoéa cho mgt vai protein quan trong.

2.2.2. Cdc qud trinh chirc ning ciia té bao

2.2.2.1. Sinh truwéng va trao doi chit ciia té bao

Giira nhitng 1an phan bao, cic t& bao thuc hién hang loat qua trinh trao d6i chat noi
bao nham duy tri su ton tai ciing nhu sinh trudng cia minh. Trao ddi chat 1a cac qua trinh
ma té bao xtr Iy hay ché bién cac phan tir dinh dudng theo cach riéng cua nd. Cac qua

trinh trao ddi chat duoc chia 1am 2 nhom 1én:

e«  Qua trinh di héa (catabolism) nham phan huy cac phan tir hitu co phuc tap dé thu
nhén nang luong (dudi dang ATP) va luc kh;
«  Qua trinh dong hoa (anabolism) sir dung ning lwong va luc khir dé xay dung cac

phan tir hitu co phirc tap, dic thu va can thiét.

Mot trong cac con dudng trao dbi chit quan trong 1a duong phan (glycolysis), con
duong nay khong can oxy. Mdi mot phén tir glucose trai qua con duong nay sé tao thanh

4 phan tir ATP va day 1a phuong thirc thu nhan ning luong chinh cia cac vi khuan ki khi.

Dbi vai cac sinh vat hiéu khi, cac phan tir pyruvat, san pham cta duong phan, s& tham
gia vao chu trinh Kreb (hay con goi la chu trinh TCA) dé phan huy hoan toan thanh CO2,
dong thoi thu nhan thém nhiéu ATP. O sinh vat eukaryote, chu trinh TCA tién hanh trong
ty thé trong khi sinh vat prokaryote lai tién hanh & ngay té bao chat.
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2.2.2.2.8inh tong hgp protein

So d6 qua trinh sinh tong hop protein:

Trong ving chét nhan, cic gene dugc phién ma thanh nhiing phan tir RNA. Sau
khi thuc hién céc stra ddi sau phién ma, phan tr mRNA trudong thanh dugc van chuyén ra
té bao chit dé tién hanh téng hop protein tai ddy. Cac ribosome tién hanh dich mi cua
mRNA nho méi lién két hydro theo nguyén tic bd sung gitra bd ba mi sao trén mRNA
v6i bo ba d6i ma trén tRNA tuong tmg. Nhitng phan tir protein sau khi dugc tong hop
thudng dugc tién hanh mot s sira d6i cho phul hop vai chirc ning, vi du gin thém cac

gbc duong

Sinh tong hop protein 14 qué trinh té bao tong hop
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nhitng phédn tir protein dic trung va can thiét cho hoat
dong séng cua minh. Qué trinh phién mi 1a qué trinh
tong hop nhirng phan tir RNA thong tin dya trén trinh ty
khuon ciia DNA. Trén khuén mRNA méi duogc tao ra,
mot phan tur protein s€ dugc tao thanh nho qua trinh dich

ma.

B may té bao chiu trach nhiém thuc hién qua
trinh téng hop protein 13 nhiing ribosome. Ribosome
duogc cdu tao tir nhitng phan tir RNA ribosome va khoang
80 loai protein khic nhau. Khi cac tiéu don vi ribosome
lién két v6i phan tir mRNA thi qua trinh dich mi duoc

tién hanh. Khi d6, ribosome s& cho phép mot phan tir RNA

Hinh 2.2. Quad trinh
sinh tong hop protein

van chuyén (tRNA) mang mot loai amino acid dic trung di

vao. tRNA nay bit budc phai c6 bd ba déi ma cé trinh tu bd

sung vo1 bd ba ma sao trén mRNA. Cac amino acid lan lugt twong ing véi trinh tu cac bo

ba nucleotide trén mRNA s& lién két véi nhau dé tao thanh mot chudi polypeptide.

2.2.2.3.Hinh thanh cac té bao méi

Phén bao 1a qua trinh sinh san tir mot té bao (goi 12 t& bao me) phan chia thanh hai
té bao non. Pay 14 co ché chinh ctia qué trinh sinh truéng cta sinh vat da bao va Ia hinh
thirc sinh san cta sinh vt don bao. Nhing té bao prokaryote phan chia bang hinh thirc
phan cit (binary fission) hodc nay chdi (budding). Té bao eukaryote thi str dung hinh thic
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phan bao 1a nguyén phan (mitosis) (mot hinh thirc phan bao co to). Nhiing té bao ludng
boi thi ¢6 thé tién hanh giam phéan dé tao ra té bao don boi. Nhitng té bao don boi dong
vai trd giao tir trong qua trinh thy tinh dé hinh thanh hop tir (ludng boi). Trong phan bao,
qué trinh nhan d6i DNA (dAn dén nhan déi nhiém sic thé) dong vai tro cuc ky quan trong

va thuong dién ra tai ky trung gian giita cac 1an phan chia.

Ciac pha trong chu ky té bao:
Pha G, 1a mét giai doan ctia chu ky té bao cell cycle ma té bao ¢ trang thai lang yén.
Pha G; 12 pha phat trién dau tién cta chu ky.

Pha S, trong pha nay DNA duoc sao chép, chit S xuit phét tir synthesis of DNA c6
nghia 12 tong hop DNA (con goi 1a axit nhan ADN: Axit Dezoxy riboNucleic).

Pha G; 1a pha phat trién thi hai, ciing 14 pha chuan bi cho té bao phan chia.

Pha M, hay pha phan bao mitosis, va trang thai hoat dong cua té bao (cytokinesis), su

phan chia té bao thyc su d dién ra dé tao thanh hai té bao méi gidng nhau.

Hé théng kiém soat, con goi la cac diém kiém soat, kiém tra céac tdn thuong cia DNA
va céc sai sot trong cac qua trinh quan trong ciia chu ky té bao. Trong trudng hop c6 su
khong twong thich nao do, cac diém kiém soat c6 thé chin qué trinh luan chuyén qua cac
pha cta chu ky té bao. Chang han nhu, diém kiém soat diéu khién sao chép DNA va gir
cho té bao sao chép hoan toan DNA trudc khi budc vao qua trinh phan bao (mitosis).
Ciing vay, diém kiém soat con thoi (spindle checkpoint) s& ngan can qué trinh chuyén
dich tir pha bién ky (metaphase) sang pha hau ky trong (anaphase) trong qué trinh phan
bao néu nhu khong c6 du tit ca cac nhiém sic thé (chromosomes) tap trung dinh vao thoi
phén bao.

Néu hé thong nay phat hién c6 diéu gi bat thuong, thi mot mang ludi cac phén tir
dan truyén thong tin (signal transduction) s& huéng dan t& bao ngung phan chia ngay.
Chung con con thé gitp cho té bao biét duoc co thé sira chita ton thuong hay khong hay
1a khoi dong qua trinh té bao chét duoc 1ap trinh, mot dang ctia nd duoc goi 1a apoptosis.
Qué trinh té bao chét dugc lap trinh gitp han ché cac té bao tén thuong phat trién. Vi du
nhu, mot protein, dugc goi 1a p53, nhan cdm céc tinh hi¢u xuét phat tr cic DNA tdn
thuong. N6 dap tng bang cach kich thich san xuét ra cac protein trc ché dé dirng qua trinh

sao chép DNA lai. Néu chtic ning cta p53 khong hoat dong dtng thi ddn dén viéc & dong
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cac DNA ton thuong khong dugc kiém tra. Hau qua truc tiép cua didu d6 1a cac gene ton
thuong s& phat trién sang cac dang ung thu. Ngay nay, nhitng tham do cho thiy p53 duoc
phéi hop véi nhiéu loai ung thu khac nhau nhu 1a mét vai dang ung thu va va ung thu dai

trang.

Mot vai té bao nhu 1a té bao than kinh, khong bao gid phan chia khi d6 né ludn
dimg lai & pha Go. Tuy nhién, cac nghién ctru gan day cho thiy ¢ nhiing trudng hop ton
thuong chét té bao thi t& bao than kinh van co6 thé di vao lai chu ky té bao. Ngoai ra cac
chat tc ché chu ky té bao ngin can té bao khoi cai chét dugc 1ap trinh dugc biét nhu 1a

apoptosis.
2.3. Thuec vat

Co thé thyc vat dugc ciu tao tir nhitng don vi hinh thai dwoc goi 1a t& bao, mdi té
bao dugc lién két voi nhitng t& bao khac boi chit két dinh gian bao bao quanh. Trong
khéi lién két d6 c6 nhirng nhom té bao khac biét vé hinh thai hodc vé chirc nang hoic ca
hai v&i nhitng nhom khéc. Nhiing nhom nhu thé duoc goi 1a mo. Mot sé6 mo ciu tao don
gian, chi gdm mot loai té bao, nhitng mo khac phirc tap hon gom nhiéu hon mét kiéu té

bao

Céac md té bao trong co thé thyuc vat déu co ngudn gde tir hop tir tirc 1a tir té& bao
trimg d3 thy tinh qua cac giai doan phat trién cia phoi va sau d6 phat trién thanh co thé
truong thanh. Co thé thuc vat sinh trudéng nhd c6 mo phan sinh. M6 phan sinh ngon phan
chia va phan hoa thanh cac phan méi ciia choi va ré. Do 1a sy sinh truéng so cip. Sy sinh
truong thu cép & thuc vat hai 14 mam va hat tran 1a do hoat dong ctia mo phan sinh th
cap duoc goi 1a tang phat sinh. Trong su sinh truong thir cap con c6 tang phan sinh ban 14
mo phan sinh thtr cap hinh thanh nén chu bi. Tang phat sinh va ting sinh ban duoc goi 1a
md phan sinh bén vi né & vi tri bén ctia than va r& dé phéan biét v6i mé phén sinh so cp 1a

mo phan sinh ngon.

Co thé thuc vat c6 phoi phat trién ké tir khi hat nay mam gdm ré phat trién xubng
dat va choi gdm than mang 14 phat trién trong khi quyén. Sy phat trién ctia chdi va ré 1a tir
cac té bao ciia md phan sinh ngon. Than 14 va ré dugc goi 1a co quan dinh dudng. Khi
truong thanh thi hoa dugc hinh thanh. Sau sy thy phan 1a su thu tinh va sy hinh thanh
phoi, hat va qua. Nhitng co quan d6 duoc goi 1a co quan sinh san. Chu trinh phat trién cta
co thé thuc vat c6 thé ké tir khi hop tir hinh thanh va két thuc trude khi xay ra su thu tinh

cua cac giao tir dé tao nén the hé sau.
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2.3.1. Sw ndy mam ciia hat va sw phdt trién ciia cdy con

a. Sw nay mam cua hat

Su ndy mam ctia hat bat ddu khi hat hap thu rat nhidu nudc va ting thé tich lén
mot cach dang ké, ¢ khi dén 200%. Két qua cta sy hap thu nudc nay lam cho phoi giai
phong gibberellin, va day 13 yéu to cam tng dé téng hop mot sd cac enzim thuy giai trong
d6 co ca amylaza. Nhitng enzim nay thuy phan nhimg chat dy trit trong phéi nhil, cung
cap nang lugng cho sy ting trudng cta phoi. Té bao bat dau phén cat, tong hop thém té
bao chit méi, gia ting kich thuéc nho sy hap thu nudc. Phdi ting trudng 1am bung vo

hat ra va nhanh chong hinh thanh mot cdy con, c¢6 ré va than phan biét.

tidiép

trne ha digp

W h¢t‘ 1 com

trow thiusomg deép
ré con

Hinh 2.3. Sw ndy mam ciia hat

Khi hat néy mam, truc ha diép dugc moc ra trude tién. Truc ha di€p moc Xuéng
theo chiéu trong luc, du hat nam theo huong nao. Cung luc do truc thugng diép bat dau
phat trién nhanh chéng, r& mam & phan cudi cta truc ha diép, tao ra mot hé thong ré& con
dé gin vao trong dat va hip thu nude va mubi khoang. O mét sd cay song tir diép, phan
trén cua truc ha di€p moc dai ra thanh dang hinh vom, moc nguoc 1én va chui ra khoi mat
dat. Khi truc ha diép 16 ra ngoai khong khi, né moc théng 1€n, tr diép va truc thugng
diép duoc dua ra khoi mat dat. Sau d6 truc thuong diép bat ddu moc dai ra. Pay 1a kiéu
niy mam thuong dia.

Nhitng cdy Song ttr diép khac, thi du nhu dau Ha lan, Nhan c¢6 mot kiéu ndy mam
hoi khéc, & nhiing cay nay, truc ha di¢p khong moc thanh hinh vom va tir di¢p khong
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duogc dua 1én khoi mat dat. Thay vao d6 1a truc thuong diép bat diu moc dai ra ngay sau
khi hé thdng ré& con bat dau dugc hinh thanh; né ludn luén moc thang dimg va ching bao
1au nho ra khoi mit dat. Kiéu ndy mam nay tuong tu nhu ¢ hat Laa, Bép... thudc cac cdy
don tir diép, chi c6 mot tir diép, nhung gidu phoi nhil . Pay 1a kiéu ndy mam ha dia. O
Bip truc thuong diép bat dau dai ra ngay sau khi hé thong ré dwoc thanh lap. Thén non

duogc diép tiéu (1& du tién hinh 6ng) bao boc.
b. Sw phat trién ciia cdy con

Pau tién ciy con ting trudng hoi chdm, nhung sau d6 ting trudng voi mot toe do
nhanh hon trong mot thoi gian dai hon va cudi cung cham lai va c6 thé dimg tang truong
khi cdy sap truong thanh. O nhiing cdy da nién, sy ting trudng tiép tuc xay ra trong sudt
doi séng cua ciy, trong khi ¢ nhiing cdy nhat nién nhu cac cdy Dau, cdy Cu cai... ting
truong ngimg lai khi cdy truong thanh va cay chét di sau mot mua sinh truong. Su ting
truong cua ré va than cta cdy con c6 dugc 1a nho sy phan cit va sy ting dai cta té bao.
Hai hoat dong nay chiu anh huong ctia nhiéu hormon sinh truong khac nhau, dic biét 1a
auxin, gibberellin va cytokinin. O nhimng cdy chi c6 md so cip thi sy phéan cit té bao va
su tdng dai cia té bao tuy thudc vao su hoat dong ctia hai mo6 phan sinh ngon ré va ngon
than.

2.3.2. Sw ting truwéng ciia vé va than
a. Sy ting truéng cia ré

Sy hoat dong ciia md phéan sinh ngon ré 1am cho ré ting truong. Mo phan sinh ré
duoc bao vé bdi mot chop ré hinh non, gém mot khoi té bao khong phan cat duge. Khi ré
moc dai ra va ddu ré moc sdu vao trong dét thi mot sd té bao & mat ngoai cua chop ré ¢
thé bi tén thuong va sau d6 duoc thay thé bang nhiing té biao mdi do su phan cit té bao
ciia mo phan sinh ngon. Ngay sau cta chop ré 1a ving md phan sinh ngon ré, ving nay
ngin va gdm nhiing té bao nho c6 kha niang phan chia tich cyc. Phan 16n cac té bio méi
duogc tao ra nam xa chop r&. Mb phan sinh tiép tuc phan cét cho té bao mai va dau ré tiép
tuc moc sau vao trong dat. Chinh cac té bao duoc tao ra tir mod phan sinh nay s€ thanh lap

mo so cap cho re.

Céng nghé nudi cdy mé té bao thuc vit



voy uzdnya Suny

yurs ueyd
Buny, Susng Sum Buny

1doys

=]
F

30

Khi cac té bao dugc mdi duge day ra khoi ving mo phan sinh ngon, do s luong
té bao ting 1én sy phan cat cham lai thi sy gia tang kich thudc té bao 1a qua trinh chinh.
Phan 16n su ting kich thudc lam ré ting trudng

chi¢u dai nhi€u hon Ia chiéu rong. Su ting dai cla

Vo té bao chiu tac dong cia cac hormon ma dic biét 1a
RevRIR: auxin va gibberellin. Ving té bao ting dai nhiéu
k cﬁi luhn nhat 13 ving ngay sau ving mé phan sinh va thudng
N dai chi vai milimet. Ké tiép 1a vung té bao trudng
¢ Bl thanh, noi day té bao bat dau truong thanh va cé
L TR E bi hinh thanh dang dic trung. Ving nay dé nhan biét
i T nhd cac 16ng hut duge moc dai ra tir nhitng té bao
bicu bi.
14 cin bdn
' }_Tién 2 b. Sy ting truéng ciia thin

: Titn tifgng thng

Mophansinh Qi phan cit t& bao ¢ m6 phén sinh
ngon

Hinh 2.4 Céu tao ciia ré

ngon than tao ra mo so cip cia
than va khoi so khoi ctia 14 Cac
té bao méi dugc tao ra tir mod
phan sinh ngon than gan dinh

ngon, moc dai ddy ngon than

thang dung 1én. Sy ting truéng
cua than khac voi su tang trudng
cia ré 1a c6 sy tao ra 14 & phia Hinh 2.5. Anh cit doc ciia chéi ngon
bén cua dinh ngon than. Cach khoang déu

d3n mo phén sinh ngon thin tao ra nhitng khéi so khoi cua 14 (leaf primordia), sau nay s&
tao ra nhitng 14 m&i. Noi 14 moc ra tir than goi 1a mat (node) va khoang giita hai mat 1a

16ng (internode). Phan 16n than dai ra 14 do su ting dai cua té bao & nhimg 16ng con non.
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O dinh cua than 13 mot chudi nhitng 16ng chua dugc moc dai ra. Nhitng khi so
khoi cta 14 rat nho ngin cach cac 1ong udn cong; cac khdi so khoi gia hon, to hon cia 14
bao ldy cac khéi so khoi tré hon, nho hon & bén trong. CAu trac gdbm md phéan sinh ngon
va cac 16ng chua duoc ting dai duge bao boc trong cac khdi so khai cua 1a duoc goi 1a
chdi (bud). O nhitng cay ting trudng theo mua thi chdi dugc bao vé boi nhitng vay, 1a
nhiing 14 bién d6i moc tir dudi ddy cua chdi. Vao mua xuan, khi cac chdi ngl ndy no ra,
thi cac vay che chd rung di va nhitng 10ng chira bén trong cac chdi bit dau ting dai mot
cach nhanh chong. Do d6 cac 1ong s& dan dan duogc tach xa nhau ra, su phan cat té bao
xay ra o khéi so khéi cta 14 va tao ra 14 non. Trudce khi 14 duoc hinh thanh mdt cach
hoan chinh, mot u nho ctia mo6 phéan sinh thudng moc ra & giita day 14 va long. Mdi mot
ving md phén sinh méi ndy s& tao ra mot chdi bén (lateral, axillary bud) c6 dic diém
tuong tu nhu chdi ngon . Sy ting dai cta cac 16ng cta chdi bén trong mua sinh truong ké

tiép s& tao ra nhanh.
2.3.3. Sw chuyén héa ciia té bao

Tat ca nhitng té bao méi dugc sinh ra tir md phan sinh thi co ban gidng nhau,
ching sé& tro thanh cac loai mo khac nhau. Qua trinh té bao thay dbi tir nhiing hinh dang

chua truéng thanh dén truong thanh goi 1a su chuyén hoa (differentiation).

Trong sy ting trudng cla ré va than, té bao bat dau chuyén hoa thanh cac loai mo
khac nhau khi ching van con & trong ving mo phan sinh. Sau khi sy phan cit té bao va
su tdng dai cua té bao da hoan tat, t& bao bat dau truong thanh cé hinh dang nhat dinh. O
lat cit ngang co thé phan biét dugc ba ving dong tim ngay sau mo phan sinh cta ré do 1a
16p tién bi (protoderm), ké tiép 13 mot ving md cin ban day nim ngay dudi tién bi va
trong ciing 1a mo tién dan truyén (provascular tissue) gdm nhiing té bao. Ngay trong phoi,
tién bi ngoai tré thanh biéu bi, mo cin ban tré thanh vo va ndi bi, phan trong cing tao ra
mo din truyén so cip, chu ludn va tuong tang libe gd. Su chuyén hoa trong than dang
tang truong ciing theo cach twong tw ngoai trir ¢6 hai ving md cin ban, mot ving nim
gitra tién bi va tru tién dan truyén s tao ra vo va ndi bi, va mot vung thur hai nam trong
try tién dan truyén s& trd thanh 15i. Sy ting truong theo dudng kinh cua r& va than tuy
thudc vao su thanh 1ap mo thir cap do sy hoat dong ciia nhitng mé phan sinh bén, dic biét
1a twgng tang libe gd. Dudi anh huong cua auxin, nhiing té bao méi duoc tao ra & phia
ngoai cia twong tang s& chuyén hoa thanh mo libe thir cdp, trong khi d6 nhimg té bao méi

duogc tao ra ¢ phia trong cta tugng tang sé tao nén moé go thur cap.
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Hinh 2.6. Sw chuyén hod ciia ré non

Thuce vat ¢6 xu hudng moc vé hudng cé anh sang. Pit mot chau ciy trong phong,

cay s€ moc cong hudng vé phia ctra s0, néu xoay cdy hudng vao trong, sau mot thoi gian
ngan cay lai moc hudng vé phia ctra s6. Hién tuong cay dap tng lai voi anh sang boi su
xoay nay dugc goi la quang hudéng dong (phototropism) cua thyc vat. Thuc vat con cod

cac tinh huong dong khac nhu dia hudng dong (gravitropism) 1a dap ung cia cay hudng

theo chiéu cua trong luc, thity huéng dong (hydrotropism) dap tng voi nude.

Dép g nay 1a do sy sinh truéng chuyén hoéa; mot phia cua than cdy hay ré moc

nhanh hon phia bén kia, lam cho cay cong di. Than c6 quang huéng dong duong, xoay
vé huéng c6 anh sang; ré thi nguoc lai, c6 quang hudng dong am, xoay tranh anh sang.

Y nghia thich nghi cia quang hudng dong & than 1a xoay than dé 1a nhan dugc anh sang

t6i da can thiét cho su quang hop.

Phong thi nghiém

2.4.1. Cdc thiét bi , dung cu cin thiét ciia phong thi nghigm nuéi cdy mé
Mot phong thi nghiém nudi cidy mo té bao thuong bao gdm:
-Phong rira dung cu

-Phong chuan bi méi trudng, hap tiét tring va chta dung cu
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- Phong cdy vo tring
- Phong nudi mau
- Phong quan sat va thu nhan s6 liéu

So db tong quan nhu sau:

1 2 3 4 5
6
10 9 8 7

1.Phong rira va san xuit nudc ct

2. Phong siy hap, kho thuy tinh sach

3. Phong chuén bi méi trudng

4. Phong chuan bi mau

5. Phong céy vo tring

6. Phong anh

7. Phong kinh hién vi

8. Phong nuodi

9.Phong nudi

10. Phong sinh hoa

Bén canh phong thi nghiém can c6 hé thng nha luéi va vudn wom dé trdng cay
ldy nguyén liéu nudi ciy va trong cay tai sinh trong qué trinh chon loc invitro.

a. Phong rira va cit nuwéc:

Phong rira dung cu phai ¢6 bon rira 16m , c6 dudng thoat nudc riéng cho axit, c6
ké dé céc thiét bi:

- May cét nudc mot lan

- May cét nuéce hai lan

- May san xuat nudc khir ion

b.Phong siy hap:

- Tu séy 60-600°C (loai c6 dung tich 16n)
- Noi 4p suét loai nho (20-30 lit)

- Noi 4p suét loai 16n (70-100 lit)

c.Phong chuén bi méi truong:
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- pH meter

- May khudy tir

- Can phén tich 10* g

- Can k¥ thuat 1007g

- May rét moi truong

- Bép dién

- Microwave

- Tu lanh 100-200 1

- T lanh sau (-20 dén -80°C)

d. Phong ciy vé trung

Phong cdy vé6 trung nén 1a mot phong nho, kin, san va tudng can duoc lat gach
men hoic son dé lau chui va khir tring thuong xuyén. Ctra phong ciy nén 1a cira kinh vi
trong khi thao tac ciy rit d& bi phut dén con do d6 can phai dé lién lac voi bén ngoai
trong ltic cn thiét. Trén tuong gan dén UV dé khir tring phong.

C6 hai loai tu cdy thuong duoc sir dung: ti cdy tinh va tu cay thoi khi vo tring.
Trong ti cdy phai co dén trang dé dé 1am viéc va co dén UV dé khir triung trude khi lam
viéc

- Laminar

-Quat thong gio

- Bén tr ngoai treo tran hodc treo tuong

- Thiét bi loc khong khi

- Gia va ban dé méi truong

- B6 dung cu céy, dén con...

e. Phong nudi miu ciy:

TAt ¢4 cac mau céy déu duoc nuoi trong diéu kién nhiét do anh sang, do am, do
dai chiéu sang, d6 thong khi thich hop.

Phong nudi c6 nhiét do 15-30°C tuy theo mAu cdy va muc dich cua thi nghiém.
Nhiét d6 phai duoc phan bd déu trong toan phong nudi, phai co day du anh sang huynh
quang va c6 thé diéu khién dugc cuong do va thoi gian chiéu sang. Phong nudi phai
dugc thoi khi dong nhét va bién d6 do am dugc diéu chinh tir 20-98%.

- Phong nudi sang: tudng nén son mau tring. Cac gia dén dugc lip dén 6ng dé
chiéu sang. Trong phong can gan cac may moc kiém tra chinh xac nhiét do, do am.

- Phong nuoi tdi dé nudi mo seo va cac xir 1i dic biét. Phong can tit ca cac diéu
kién nhu phong sang chi khac 1a khong can lap dén chiéu sang cho cay, cira sd can duoc
che kin bang vai den.
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- Cac gian dén huynh quang nhiéu ngan, c6 do chiéu sang & chd dé binh nudi cy
tr 2000-3000 lux.
- May diéu hoa nhiét d6
- May lac nam ngang 100-200 vong/phit
- Céc thiét bi va dung cu nuoi céy té bao don
-Ta 4m.
f. Phong sinh hoa :
Phong nay dung dé tién hanh cac phan tich sinh héa, phan tir va di truyén.
- TG hut, to &m
- Can cac loai
- May cit tiéu ban
- Méay do pH
- Ly tam lanh
- May dién di, may soi AND
- May PCR,may sic ki,quang phd
- Tu lanh thuong, ta lanh sau
- Lo vi séng
- Pipet tu dOng céc loai
- May soi va chup anh gel
-Céc tu dyng hoa chét, ti hat khi doc.
* Cac nhan t6 dam bao thanh cong trong nudi cidy mo té bao thuc vét: co 3 nhan td
chinh:
- Pam bao diéu kién v6 tring.
-Chon dung mdi truong va chuan bi méi truong dung cach

- Chon mo cay va xtr li mo cay thich hop trudce va sau khi cay.

2.4.2. Cac thu tuc co ban trong phong thi nghiém:
2.4.2.1. Cin

Viéc chuin bi mdi truong doi hoi thao tac can phai chinh xac. Trudc hét can phai
dugc dit ¢ vi tri 6n dinh, khong bi rung, khong khi khong bi dao dong nhiéu. Céan va dia
can phai duogc giit gin sach s& Quan trong nhat 1a khong duoc can qla trong lwong cho
phép va nén sir dung cac vat dung hoa chit cé trong lwong nhé hodc bang gidy khi can.
Khéng duoc dé hoa chit tiép xuc truc tiép voi mit can.

2.4.2.2. Pong chiit long

Cac dung cu thuy tinh c6 chia vach (6ng hut c6 chia do, coc thuy tinh c6 chia

vach, dng dong) can thiét dé pha méi trudng. Ong dong 6 thé tich 10,20,100 va 1000ml
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duoc sir dung dé dong nhitng chét long c6 thé tich 16n con éng hut ¢6 chia do, binh dinh
mirc dung dé dong nhiing thé tich can chinh xac. Pong cac dung dich chi chinh xac khi
day ctia khong khi ngang véi vach danh dau.

2.4.2.3. Xdc dinh djo pH

Do pH cliia mdi trudng cdy hau hét dugc chinh & 5,5 +-0,1 trudc khi hap khir
trung. Do pH anh huong dén kha ning hoa tan cia cac ion trong mdi truong khoang, kha
ning dong tu agar va su ting truong cia té bao. Vi vay xac dinh chinh xac d6 pH 1a can
thiét. Murashige va Shoog nhan thay rang pH 5,7-5,8 thich hgp dé duy tri sy hoa tan cac
chat khoang trong moi trudng MS. Néu méi truomg MS duoc sir dung ¢ dang 1ong thi c6
thé chinh pH & 5, méi truong cdy huyén phii c6 pH thip phan nao giam bét tinh trang
nhiém.

Do pH clia moi trudng thudng duge diéu chinh bing NaOH hoic HCl sau khi da
pha xong méi truong va chudn bi dua va hip khir tring. C6 thé chinh pH bang pH ké dé
ban, pH ké cam tay hodc gidy do pH. Thudng thi nhiét do cao s& 1am ting tinh axit cta
mdi truong. Mann va cong sy nhan thiy rang néu trudc khi hiap pH=5,7 thi sau khi hap
pH =5, Néu mudn pH =5,7-5,9 thi trudc khi hap khir tring can diéu chinh pH dén 7.

2.4.2.4. Riva dung cu thiiy tinh va binh nuéi cdy bang plastic

Thong thudng binh nudi cdy sau khi st dung can phai dugc rira k§ bang xa bong
bot cho hét cac chat bam trén thanh chai rdi trang lai nhiéu 1an bang nudc sach cubi cing
trang lai bang nudc cat. Cac dung cu thily tinh bi qua ban can phai duoc ngam trong axit
HCI hoic sulfuric sau d6 rira sach bang nudc may va trang bang nudc cit. Cac binh moi
truong bi nhidm tring trong qua trinh nudi ciy can phai dugc hép tiét tring trude khi rira.

Céc dung cu thiy tinh sau khi rira phai dugc say kho trong ti say va dugc cit can than.
2.5. Pam bio diu ki¢n vo trung

2.5.1. Y nghia ciia vé tring trong nudi cdy mé va té bao thuwe vit

Moi truong dé nuodi cdy mo va té bao thuc vat co chira duong, mudi khoang,
vitamin..rat thich hop cho cac loai ndm va vi khuan phat trién. Do tdc d6 phan bao cua
nédm va vi khudn 16n hon nhiéu so vdi cac té bao thyuc vat, néu trong mdi truong nudi ciy
bi nhiém bao tir nAm hodc vi khuan thi sau vai ngdy s& phu day vi khuan hodc nam,khi do
md nudi cay s& chét dan thi nghiém phai bo di.

Thong thudng mot chu ki nudi cdy mé va té bao thuc vat dai tir 1-5 thang, trong khi thi

nghiém vi sinh vat c6 thé két thuc trong mot vai ngay. Nhu vay mirc d6 vo trung trong thi
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nghiém nudi cdy mo va té bao thuc vat doi hoi rat nghiém ngit, didu kién nay dic biét
quan trong trong nudi cdy té bao don trong cac bioreactor.
C6 3 ngudn nhiém tap chinh:
- Dung cy thay tinh, méi trudng va nat day khong duoc vo trung tuyét doi.
- Trén bé mat hodc bén trong mo nudi céy tdn tai cac soi ndm, bao tir vi khuén.

- Trong qua trinh thao tadc 1am roi nam hodc vi khuén theo bui 1én moi truong.

2.5.2.Khwr trung

2.5.2.1. Khwr trung phong cd'y va ti cd'y

Phong cdy thuong 1a phong c6 dién tich hep, rong tir 10-15m?, ¢ hai 16p cua dé
tranh khong khi chuyén dong tir bén ngoai truc tiép dua bui vao. San va tudng duoc lat
gach men dé d& lau chui. Trude khi dua vao st dung budng cdy can duogc xir 1i bang hoi
Formol bang cach rot formaldehyde (formalin)4% ra mot sd dia petri dé rii rac vai noi
trong phong cho bdc hoi tu nhién. Pong kin cira phong cdy trong 24 gid, sau do bo
formaldehyde di va khtr hoi formaldehyde du bang dung dich NH3 25% trong 24 gio. Cac
dung cu mang vao budng cdy déu vo trung trudc: ti quan 4o choang, mii vai, khiu trang,
dao kéo..Trén ban cdy thuong xuyén c6 mot dén con dé sir dung khi cay va mot coe dung
con 95% dé nhung dung cu lam viéc

Trudc khi ciy, thi nghiém vién can rira tay bang xa phong va lau k§ dén khuyu
tay bang con 90°. Pé dam bao mirc do v tring cao can c6 mot dén tir ngoai treo trén
tran.

Phong cdy 16n duoc khir trung tién nhat 1a bang dén cuc tim.Thoi gian khir tring
tuy theo kich thudc cuia phong va deén cuc tim chi dugc st dung khi khong c6 nguoi.
Phong ciing ¢6 thé duoc khir trung bang cach lau rira hai 1an/thang véi cac dung dich
chéng nim. Phong nho hon va tu cdy ciing duge khir tring bang tia cuc tim hay cac dung
dich khtr tring. Tu cdy thoi gid duge khir tring bang cach mé quat gié va lau tat ca cac
bé mat bang con 95% trong 15 phut trudc khi bat dau lam viéc.

Phong nudi ciing duge khir tring trude hét 1a bang xa bong bot. Sau d6 lau bang
dung dich hypoclorit sodium 2% hoidc bang cén 95%. Tt ca san, tran déu dugc lau nhu
vay mdi tuan. Can than khong nén khudy dong nhitng noi bi nhiém dé tranh phat tan bao
tir.Can giam sy chuyén dong ciia khong khi trong budng cdy dén murc tdi thiéu vi vay tat
ca cac dung cu phuc vu viéc cdy déu phai chuan bi ddy du dé trong khi cdy tranh di lai ra
vao budng cay nhiéu lan.

2.5.2.2. Khir triing binh cdy va cic dung cu khdc

a. Dung cu:
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Dung cuy thity tinh dung cho nuéi cdy mé va té bao thuc vat phai 1a binh thuy tinh

trong sudt dé anh sang qua dugc ¢ murc téi da va trung tinh dé tranh kiém tir binh thiy
tinh gdy anh huong dén sy phat trién ctia mo nudi cdy.
Can rira sach dung cu thuy tinh truéc khi dwa vao sir dung. Thong thudng chi can xtr 1i
bang sulfochromate mot 1an dau khi dua vao s dung vé sau chi cin rira sach bang xa
phong, trang nhiéu 1an bang nudc may cudi clng trang bang nude cit. Sauk hi dé rao
nuée dung cu thuy tinh cdn duoc vo trung bang cach siy ¢ 160°C/gio. Sau khi ngudi
dugc 1y ra cat vao chd it bui.

Dung cu kim loai, giéy nhém... can duge khu trung béng khong khi nong (130-
170°C) trong 2-4 gid trong tu sdy. TAt ca cic vét dung nay phai duoc goi kin trude khi
khir tring nhung khong duoc gbi bang gidy vi gidy bi phan rd ¢ 170°C. Khong nén hip
khir tring dung cu kim loai vi diéu kién néng 4m s& lam cho kim loai bi ri sét va bi an
mon.

Trudce khi sir dung cac dung cu di duoc khir tring bang khong khi nong, cac dung
cu dugc iy ra khoi gidy goi, nhung vao cdn 95° va dbt trén ngon lira dén con. Sauk hi
ding xong, dung cu nay phai dugc d6t lai bang con trudc khi sir dung tiép. Khi sir dung
cdn can luu y dén su an toan tdi da vi rat d& bi phut.

Autoclave 1a phuong phap khtr tring bang hoi nudc dudi ap suat nhat dinh.Nut
gon, vai, cac dung cu thuy tinh, binh nuéi cdy bang plastic, nat cao su, pipet, nudc, moi
truong khoang... déu co thé khir tring bang ndi hip. Gan nhu tit ca vi sinh déu bi chét
boi hoi nue trong ndi hép trong 10-15 phut ¢ 121°C.

b. Nut day:

Thuong dung nhat 1a nat ddy lam bang bong khong tham nudc. Nat phai twong
d6i chat dé dam bao bui khong di qua dugc, ddng thoi nude tir moi trudng khong bi boc
hoi qua d& dang trong qua trinh nudi cdy. Bong khong tham nuéc 1a loai nut don gian
nhat nhung c6 nhugc diém sau:

+ Néu khi hap nat béng bi u6t hodc dinh méi truong thi vé sau s& bi nhiém nim
nhét 13 cac thi nghiém nudi cdy trong thoi gian dai.

+Thao tac 1am nit bong cham, khong thuan tién khi nudi cay trén qui mé 1én.

+ Chi dung duoc mot vai 1an sau phai bo.

Hién nay ngudi ta st dung nhiéu loai nip day khac nhau dé thay thé nut bong.
Cac hang san xuét dung cu nudi ciy mo cung cép loai nip dng nghiém va binh tam giac
bang nhya chiu nhiét c6 thé hip & 120°C ma khong bi bién dang. Mot sb phong thi
nghi¢m st dung nép inox hodc cao su rat thuén tién cho viéc vot trung.

Cac dung dich me dung dé pha ché méi truong (dung dich mudi khoéang,

vitamin..) can duoc bao quan trong ti lanh. Dung dich vitamin nén chia thanh nhiéu loai
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nho va bao quéan trong ngan da cia ti lanh. Khong nén pha mét lugng qua 16n dung dich
me céc chit sinh trudng, thudng chi nén dung cac lo ¢6 dung tich 100-200 ml.

c. Khir trung moi trwong khoang:

Pé khir tring méi truong khoang thuong sir dung hai phuong phéap hap tiét triung
va loc bang mang loc vo tring. Méi trudng nudi cdy, nude cit va cac hoa chit on dinh
khac c6 thé chira trong binh thily tinh va ddy bang nut gon, gidy nhom hodc nip nhua.
Tuy nhién méi trudng c6 cac chit khong bén nhiét thi can sir dung phin loc milipore. Néi
chung méi truong khoang dwoc hip tiét trung ¢ 121°C, 1 atm. Véi nhitng thé tich nho
(100 ml hodc it hon) thoi gian khir trung 1a15-20 phuat. Véi lugng moi trudong 1on thi phai
khir tring trong 30-40 phut. Ap suat khong nén cao qua 1 atm vai ap suét cao s& lam phan

huy carbohydrate va cac phic hop nhay cam véi nhiét do

Béng 2.1. Thoi gian tdi thiéu dé hip khir tring méi trudng nuéi ciy mé 6 121°C (Burgerr, 1988)

Thé tich méi truong (ml) | Thoi gian khir tring t6i thiéu (phut)
20-25 24

50 26

100 28,5

250 31,5

500 35

1000 40

2000 48

3000 55

4000 63

Nhiéu loai protein, vitamin, amino axit, hormone..khong bén nhiét vi vay nén
dung phin loc micropore dé khir tring. Phin loc milipore hodc phin loc seitz déu c6 thé sir
dung véi kich thudce 16 khong 16n hon 0,2 pm. Cac binh dung thaty tinh can phai duoc
hép tiét tring trudc khi loc.

Moi trudng khoang ¢ chat khong bén nhiét ¢ thé duge tién hanh chuin bj theo
cac budce sau: dau tién cac chét khoang bén v6i nhiét do duoc hép tiét trung, sau do lam
lanh xudng con 50-60°C trong diéu kién vé trung khi d6 nhirng chat khong bén voi nhiét
d6 s& duoc loc vo trung. Dung dich di khir tring ndy s& phdi hop v6i nhau trong diéu
kién vo trung dé tao ra mot méi truong hoan chinh

2.5.2.3.Khir triing mdu cdy thue vit

Céc loai mau cay thuong dugc sir dung trong nudi cay mo
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Vé mit nguyén tic, cac té bao con séng da phan hoa déu cé kha ning phan phan hoa
trd lai trang thai tré hoa va tai 1ap kha nang phan chia. Tuy nhién c6 thé nhan xét chung 13
cac md dang phat trién manh (mé phan sinh ngon, tuong tang...) khi dit vao méi truong
c6 chira mot luong chét sinh trudng thich hop déu c6 kha ning tao md seo cao. Dé bt
dau nghién ctru nhan giéng vo tinh mot cay nhat dinh, trude tién nguoi ta cht y dén chdi
nach va md phén sinh ngon.Cac mé thuc vat thuong dugc sir dung dé nudi cay la:

- Dinh sinh truéng than, ré

- Chdi bén

- Tuong téng

- Vaycu

- Chdingon

- Nhu mo 14, nhu moé vo than

- Chdi nay tir ct

Can biét 1a tuy mang mot luong thong tin di truyén nhu nhau, cic mé khac nhau trén
cing mot cdy co thé cho cic md seo phat trién khac nhau v6i kha ning tai sinh choi, ré
hay ciy hoan chinh rat khac nhau. Vi vay khi khéi dau chon gidng, nhan gibng mot ciy
cu thé trudc hét can tim hiéu phan (mg ctia cic bd phan khéc nhau ciia cdy trong nudi cdy
& cac ndng do chat sinh truong khac nhau.

Khir tring mau cdy 1a viéc 1am khé vi miu sdng khong thé khir bang nhiét 6 cao
ma phai gitr duoc ban chit sinh hoc ctia nd. Do d6 mau cdy thuc vat phai dugc khtr tring
bang cac dung dich khir tring. Cac dung dich khir tring thuong ding 1a hypoclorit
calcium, hypoclorit sodium, chlorua thuy ngan, oxi gia... Ti 1¢ v6 trung thanh cong phu
thudc thoi gian khtr tring va ndng do cac chat khir tring va kha ning xam nhép cua
ching vao cac k& lach 16i 16m trén bé mit mé nudi ciy, kha niang day hét cac bot khi bam
trén bé mat md nudi cdy. Cac dung dich ding dé khir tring miu phai bao vé dugc mo
thuc vat nhung thoi gian khir tring phai du dé tiéu diét ngudn gay nhiém 13 ndm va vi
khuén,

Céac méu cdy khi chon lya phai duoc rira trudc bang xa phong dudi dong nude
chay rdi méi cho vao ngdm trong dung dich khtr tring
Dé tang tinh linh dong va kha ning xam nhap cta chat diét khuan, théng thuong nguoi ta
xtr i mo nudi cdy trong cdn 70% trong 30 gidy, sau d6 moi xir li trong dung dich diét
khuan. Trong thoi gian xir li, mé cdy phai dwoc ngap hoan toan trong dung dich diét
khudn. Khi xir li xong mé cdy duoc rira nhiéu lan trong nudc cat vo tring (3-5 lan).

Nhitng phan trén mo cdy bi tic nhan vo trang lam cho tring phai cit bo trudc khi

dat mo cay Ién moi truong. PE tranh anh hudng truc tiép cia tdc nhan vo trung 1én mo
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cdy, nén chi y dé lai mot 16p boc ngoai khi ngan mé vao dung dich diét khuan. Lép cudi
cung ndy s& duoc cit bo hodc boc di trude khi dat mo cay 1én méi truong.

Dbi voi nhitng mau kho khir trang thi viée xtr 1i mau phai duoc 1ap lai sau 24-48 h
truée khi cy. Diéu ndy cho phép nhitng vi sinh vét chua chét c6 thoi gian phat trién dén
giai doan nhay cam vai thude khtr trung.

Béng 2.2. Nong d va thoi gian sir dung 1 s6 chit diét khuén xir i mé cAy thure vat

Stt | Chat khir tring | Nong do Thoi gian khir | Hiéu qua
trung (phut)

1 Hypochlorite | 9-10% 5-30 Rat tot
calcium

2 Hypochlorite 0,5-5% 5-50 RAt tot
sodium

3 Nudc bromine | 1-2% 2-10 Rat tot

4 Oxy gia 3-12% 5-15 Tot

5 Chlorua thay | 0,1-1% 2-10 Tot
ngan
Nitrate bac 1% 5-30 T6t
Khang sinh 4-50mg/1 30-60 kha

Céc chét khang sinh trén thuc té it duoc st dung vi tac dung khong triét dé va co
anh huong xau ngay 1én sy sinh trudng cliia mo cay.

Viéc xir 1i thanh coéng ngudn giy nhiém phan 16n phu thudc vao ky thuat xir li
trong nudi cdy vo tring. Cac ngudn giy nhiém 13 bui toc, tay, quan 4o vi vay trong khi
cdy phai rira tay,lau bang con 70° t6i khuy tay, tay 4o phai xodn cao 1én, kep toc gon..
Khong néi chuyén hodc nhay miii trong khi dang cdy. Khi cdy khong nén cham tay vao
mit trong cta binh ciy cling nhu cac dung cu cdy. Khong dua vao ti cay cac binh cdy da
bi nhiém vi bao tir c6 thé phat tan trong ti cy.

2.6. Moi truong

Mot trong nhitng yéu t6 quan trong nhat trong su ting trudng va phat trién hinh

thai cua té bao va mo thuc vat trong nudi cay mo la thanh phan moi truong nuoi cay.
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Thanh phan moi truong nudi ciy té bao va mo thyuc vat thay ddi tity theo loai va by phan
nudi cdy. Pdi v6i cling mot mau cdy nhung tily theo muc dich thi nghiém thi thanh phan

moi trudng ciing sé thay ddi tiry theo giai doan phan hoa ctia mau cy.

2.6.1. Thanh phin hod hoc ciia cdc moi trwong nudi cdy mé, té bao thuc vit

Moi truong nudi cdy mé va té bao thuc vat tuy rat da dang nhung déu gdm mot sb
thanh phan co ban sau:

- Cac mubi khoang da luong va vi lugng

- Céc vitamin

- C4c amino axit

- Ngudn cic- bon: mot s6 cac loai dudong

- Cac chat diéu hoa sinh truong

- Céc chét hitu co bd sung: nudc dua, dich chiét nAm men, dich chiét khoai tay,

bot chudi kho...

- Chét 1am thay dbi trang thai méi truong: cac loai thach (agar)

Tt ca cac hop chit nay déu tham gia vao mot hodc nhiéu chirc ning trong sy sinh
truong va phan hoa cua thuc vét nudi cy in vitro.

Céc nha khoa hoc str dung cidc mdi truong nudi cfiy rat khac nhau. Viéc lua chon

moi truong nudi cay véi thanh phan hoa hoc dic trung phu thude vao mot s yéu to:

- Péi tuong cay trong hodc moé nudi cay khac nhau c6 nhu cau khac nhau vé thanh
phan méi trudng.

- Muc dich nghién ctru hodc phuong thirc nudi cdy khac nhau (nudi cdy tao mé seo
phoi hoéd hoac phoi vo tinh, nuoi céy té bao tran hodc dich long té bao, vi nhan
gidng...)

- Trang thai moéi truong khac nhau (déc, long, ban long...).

2.6.1.1. Cdc chit khodng

Dbi v6i cay trong, cac chit vo co dong vai tro rit quan trong. Vi du, Mg 13 mot
phan cuia phan tir diép luc, Ca 13 thanh phan ctia mang té bao, N 1a thanh phan quan trong
clia amino axit, vitamin, protein va cac axit nucleic. Tuong tu, Fe, Zn va Mo ciing 1a
thanh phan ciia mot s6 enzym.

Céac moi trudong khac nhau ¢6 ham luong va thanh phan chat khoang khac nhau, vi
du thanh phan va néng do khoang cta moi truong White hoic Knop khi nghéo nan,

nhung lai rat giau & moi truong MS va B5.
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Mubi khoang 1a thanh phan khong thé thiéu trong cdc méi trudng nudi ciy mé va
té bao thuc vat:

- Mubi khoang 1a cac vat liéu (ngudn N, S, P....) cho sy tong hop cac chit hitu co.
Nito, luu huynh, phdt-pho 1a cac thanh phan khong thé thiéu cia cac phén tir protein, cac
axit nucleic va nhiéu chit hitu co khac. Canxi va axit boric duoc tim thdy cha yéu ¢ thanh
té bao, dic biét 1a canxi c6 nhiém vu quan trong giup 6n dinh mang sinh hoc.

- Pong vai trd nhu mot thanh phan khong thé thiéu cta nhidu enzym (la cac co-
factor): Magie, k&m, sat... va nhiéu nguyén t6 vi luong 1a nhitng phan quan trong ciia cac
enzym.

- Céc ion clia cac mudi hoa tan dong vai trd quan trong 6n dinh ap suat tham thau
cua moi trudong va té bao, duy tri thé dién hoa cua thuc vat. Vi dy, K va C rét quan trong
trong diéu hoa tinh thidm loc cua té bao, duy tri dién thé va tham gia hoat hoa nhiéu
enzym.

Trong modi truong, cac mudi khoang duoc chia thanh cac nguyén t vi luong va da
lugng:

- Céc chat dinh dudng da lugng bao gdm sau nguyén t6: nitrogen (N), phosphorus
(P), potassium (K), calcium (Ca), magnesium (Mg) va sulphur (S) ton tai dudi dang mudi
khoang, 1 thanh phan cua cdc moi truong dinh dudng khac nhau. Tat ca cac nguyén to
nay 1a rat can thiét cho sinh trudng ciia mo va té bao thuc vat. Moi truong nudi cay phai
chira it nhat 25 mmol/L nitrate va potassium. Tuy nhién, hau hét cac nghién ctru déu cho
thdy ngudén N cung cép trong mdi truong dudi ca 2 dang nitrate va amonium (2-20
mmol/L) 1a t6t hon ca. Trong trudng hop chi ding amonium, thi can phai bd sung thém
mot acid dang mach vong (cycle acids), tricarboxylic acid hodc mot s6 acid khac nita
(dang muéi), nhu: citrate, succinate, hoac malate sao cho moi anh huong doc do néng do
cua amonium vuot qua 8 mmol/L trong moi trudng dugce giam bdt. Khi cac ion nitrate va
amonium cung hién dién trong méi trudng nudi cdy, thi ion sau duoc sir dung nhanh hon.
Céc nguyén té chinh khéc, nhu: Ca, P, S va Mg, ndng do thuong dung trong khoang 1-3
mmol/L.

2.6.1.2. Cdc nguyén té da lwong

a. Nguﬁn carbon (C)

Puong sucrose (saccharoza) 13 ngudn cacbon chu yéu va duoc st dung thudong
xuyén trong hau hét cac moi truong nudi cdy mo, ké ca khi mau nudi cdy 1a cac chdi xanh
c¢6 kha nang quang hop. Khi khir tring, dudng sucrose bi thuy phan mét phan, thuan loi
hon cho ciy hap thu. Trong mot sd truong hop, vi du nudi cdy mé cdy mot 14 mam,

duong glucose to ra t6t hon so v6i sucrose. Mo thuc vat co kha ning hip thu mot sb
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duong khac nhu maltose, galatose, lactose, mannose, thdm chi tinh bdt, nhung cac loai
duong nay hau nhu rat it dugc sir dung trong nudi cdy té bao va mé thuc vat.

Mb va té bao thuc vat nudi cdy in vitro sdng chil yéu theo phwong thirc di dudng,
mic du ¢ nhiéu trudng hop chiing ¢6 thé sdng ban di dudng nhd didu kién anh sang nhan
tao va luc lap c6 kha nang quang hop. Vi vdy, viéc dua vao méi truong nudi cdy ngudn
carbon hiru co 1a diéu bat budc. Ngudn carbon thong dung nhit di duoc kiém ching 1a
sucrose, ndng do thich hop phd bién 1a 2-3%, song ciing con phu thudc vao muc dich
nudi cay ma thay doi c6 khi giam xudng t6i 0,2% (chon dong té bao) va ting 1én dén
12% (cam Ung stress nudc).

Tiép dén la glucose cling thuong duoc dua vao mdi trudng nudi cdy va cho hiéu
qua twong duong sucrose (glucose thudng dung cho nudi ciy protoplast), con fructose
cho hiéu qua kém hon. Sucrose, trong khi khir tring méi truong, bi bién doi thanh
glucose va fructose. Trong tién trinh ndy, dau tién glucose s& duoc sir dung va sau do 1a
fructose. Cac carbohydrate khac, nhu: lactose, galactose, rafinose, maltose, cellobiose,
melibiose va trehalose cling da dugc thi nghiém, nhung t6 ra kém hi¢u qua va chi dugc
dung trong nhirng truong hop dac biét.

Cac dang polysaccharide nhu tinh bot, pectine, dextrine ciing c6 thé dung cho
nuoi céy, tuy nhién nhiing loai té bao duoc nudi trén moi truong co6 chira mot trong cac
polysaccharide trén nhat dinh phai thé hién kha ning thuy phan thong qua cac enzyme
chang han nhu amylase. C6 nhiing chiing té bao nudi ciy giai phong ra moi trudng chira
tinh bot kha nhiéu amylase. Chuyén chung 1én méi trudng chi chta sucrose lwong
amylase thdi ra s€ gidm ngay.

Glycerin ciing c6 thé duoc té bao sir dung. Mannitol hodc sorbitol hoan toan trung
tinh vi khong tham nhap vao bén trong té bao, nhung ching duoc str dung rong rii trong
nudi cdy huyén phu va nudi cdy protoplast v6i chirc ning 1a chat 6n dinh ap sudt tham
thiu, hodc twong tu sucrose ching ciing duoc dung dé cam ung stress nude. Cac loai
ruou nhu ethanol, methanol it hi€u qua, con propanol va butanol thi rat doc.

Acid hitu co thudng khong phai 13 ngudn carbon thich hop cho té bao nudi ciy.
Thi nghiém v6i cac acid: folic, succinic, pyruvic va keto-glutaric chi dat 15% sinh trudng
s0 Vi sucrose.

Céac md va té bao thuc vat trong moi truong nudi cdy it ¢6 kha nang tu dudng va
vi thé can thiét phai b6 sung ngudn carbon bén ngoai dé cung cap niang luong. Tham chi
cac mo bat dau luc hoa hodc hinh thanh diép luc t6 dudi cac diéu kién dic biét trong sudt
qué trinh nudi cdy da khong ty dudng carbon. Viéc bd sung ngudn carbon bén ngoai vao

mdi truong lam tang phan chia té bao va tai sinh cac choi xanh.
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Su thuy phan timg phan sucrose xuat hién khi méi trudng dugc khir tring. Cac té
bao va mo nudi cdy dd sinh trudng trén moi truong cd sucrose dugc khir tring bing
autoclave t6t hon trén moi truong ¢ sucrose dugc khir tring bang mang loc (filter). Diéu
nay cho thay cac té bao thich hop véi ngudn dy trit c6 sin cua glucose va fructose do
thity phan sucrose khi khir tring bang autoclave. Sir dung fructose duoc khir tring bing

autoclave khong duogc dé cap dén vi no c6 thé gy bat loi cho sinh truong ctia mo.

b. Nito (N):
Thanh phan chinh ctia hau hét cac méi trudng 13 nito vo co dudi dang nitrat (NO3-

+ . L
) hoac amonium (NH, ). Cac muoi duoc dung pho bién 1a kali nitrat (KNO3), nitrat amon
(NH 4NO3) va canxi nitrat (Ca(NOS)2.4H20). Nhitng hop chit nay cung cdp nito vo co
cho thuc vat dé tong hop cac phan tir chit hitu co phirc tap.

M6 , té bao thyc vat trong nudi cdy co thé st dung nitrogen khoang nhu
aminonium va nitrate, ddng thoi ciing str dung cac dang nitrogen hitu co nhur amino acid.
Ti 16 amonium va nitrate thay d6i tity theo loai va trang thai phat trién ctia mo.

Nitrate duoc cung cip dudi dang mudi Ca(NOs),.4H,0, KNOs;, NaNO; hoic
NH4NO;. Amonium dugc cung cép dudi dang (NH4),SO4 hoac NH4NOs. Trong mét s it
truong hop c6 thé cung cip dudi dang urea. Tong ndng dd cia NO;™ va NH,' trong moi
truong nudi cy thay doi tiy theo ddi tuong nudi cdy va muc dich nghién ctru.

Amonium chu yéu dugc du trir & ré nhu nguén nito hitu co. Nitrat c6 thé duge
van chuyén theo mach xylem dén cac bd phan cua cy, tai d6 no s& tham gia vao qua
trinh dong hoa nito. Nitrat c6 thé dugc du trit & khong bao va thuc hién chirc ning quan

trong trong viéc di€u chinh sy tham thau va can bang ion cua cay trong.

Sw bién doi nitrat: Nitrat khong thé st dung ngay 1ap tirc dé sinh tong hop cac
chat hitu co phtic tap ma trudc tién can phai duoc khtr thanh amoniac. Phan tmg dién ra

nhu sau:

NO, + 8H + 8¢ —> NH, +2 H,0+OH

Phan Umng nay duoc thuc hién qua 2 budc nho hai enzym: nitrat- va nitrit
reductaza. Trudc tién, nitrat duoc bién ddi thanh nitrit nho nitrat reductaza. Tiép theo,
nitrit bi khir thanh amoniac nh¢ enzym nitrit reductaza. Sy bién ddi cua nitrat thanh nitrit
dién ra trong té bao chét. Trong hau hét cac cdy trong, sy khir nitrat c6 thé dién ra ¢ ca la

va dinh choéi. Sy khir nitrat dién ra & muc d§ nao phu thudc rat 16n vao cac nhan t6 nhu:
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loai, tuoi cay, nong do nitrat. Cu the, cac loai cay than go c6 kha nang khir nitrat rat cao.
Khi ndng dd nitrat thap, sy khir hau nhu dién ra ¢ ré. Ngugc lai, néu nong dd nitrat cao

thi qua trinh nay dién ra ca & 4. Céc cation két hop voi nitrat c6 vai trd quan trong trong
P X Z . L n , . - A \
viéc hap thu nitrat. Néu cation 1a K thi hoat ddng cta enzym nitrat reductaza ¢ ré thap va

5 \ 2+
nitrat s€ dugc van chuyén Ién cac dinh choi cua cdy. Trong truong hop cation la Ca  thi

su khtr & ré lai dién ra manh hon.
Su khitr nitrit thanh NH ; nho enzym nitrit reductaza dién ra trong 14 cdy, trong d6

dién tir can thiét cho phan ung nay dugc cung cép tir su khir cac hop chat sit trong hé
théng quang hop.

Sw khir nito’ chira trong cac hop chit: Amonium va amoniac 1a nhitng chat doc
dbi voi thyc vat ngay & ndng do thip. Do d6 chung can dugc chuyén hod that nhanh
thanh cac hop chét phan tir lugng nhé c6 chita N nhu: asparagin, arginin, allantoin va
betain. Sinh tong hop glutamin va glutamat dién ra ca & ré va dinh chdi 1 cic qua trinh
co ban trong su chuyén hoa amonium.

Bén canh su khir ddc tinh ctia amonium va amoniac, cac hop chét chura nito phan
tir luong thip con c6 mot sb chirc nang khac. Chirc ning quan trong nhat 1a cung cdp N
trong cac lién két hiru co va -NH2 dugc thyc vat hip thu nhu ngudn N hiru co cho qua
trinh sinh tong hgp cic amino axit va protein. Cac hop chét phan tir lugng nhé nay con
dugc st dung 1am chit mang cation nhu Mn, Cu dé van chuyén cac cation qua hé théng
mach dan trong cdy. Ngoai ra, ching con nhu mét kho dy trir nito du thira. Nguoc lai véi
con nguodi va dong vat, thuc vat khong thé bai tiét cac hop chit nito hitu co nhu uré

nhung nho co ché nay da cho phép thuc vat du trit duoc nito hitu co.
c. Phospho (P):

Photpho la nguyén tb quan trong trong doi séng thuc vat . N6 tham gia vao viéc van
chuyén ning luong, sinh tong hop protein, acid nucléic va tham gia ciu tric ciia mang.

Trong moi trudng nudi cdy, Photpho duoc cung cip dudi dang mono hay
dihydrogenphosphate potasium hay sodium. Ion photphate hoa tri 1 va 2 c¢6 thé chuyén
d6i 14n nhau tuy theo pH. Ion H,PO, chiém wu thé & pH nho hon 7, day la dic tinh cua
hau hét méi truong nudi céy md té bao thuc vat cling 1a ion dé duoc thuc vat hép thu
nhat. Photpho thuong dugc cung cap dudi dang photphate hoa tan han ché.

Nong do photphate hoa tan cao trong mdi trudng sé& 1am giam sy ting trudng cia
mo, ¢6 thé do calcium va mot sd nguyén td vi lugng bi két toa trong moi truong hodc bi
giam hap thu vao trong mo. Nong d6 ion photphate cho vao moéi truong cao nhét 14 18,9

mM, trung binh 14 1,7 mM, hau hét cic méi trudng chira photphate khoang 1.3 mM.
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2- . . ~
Phospho & dang HPO A dugc hap thu nho h¢ thong re cua thyuc vat va nguoc lai voi

nitrat, sunfat, né khong bi khir. N6 c6 thé c6 mat trong thuc vat dudi dang P v6 co hoac
dang hop chit este (R-O-P). Ning luong thu duoc khi giai phong mot nguyén tir P khoi

cac lién két (cao ning luong) 13 rat quan trong ddi v6i qua trinh trao ddi chat cua té bao.

Axit nucleic : P 13 mot nguyén t6 thiét yéu trong cau tao cia DNA va RNA dé ni

cac don phén tir axit ribonucleic dé tao thanh dai phan tu.

Phospholipid: Phospholipid cua mang sinh hoc ciing c6 chira mét lugng 16n P.
Trong nhirng phospholipid nay, P (qua lién két este) tao nén cau nbi giira diglyxerit véi
mot amin, axit amin hodc mot rugu. Phospholipid ¢6 mot dau hédo nuée, phan ti

\ 3- N

diglyxerit va mgt dau ky nudc cé chira PO , - Ca hai déu c6 chirc nang quan trong trong
viéc gitr 6n dinh mang té bao. Mang té bao bao gdm hai 16p phospholipid don ghép lai
tao thanh 16p mang kép lipid. Pau wa nudc cua 16p phospholipid quay ra ngoai huéng vé
phia cac phan tir nudc trong khi dudi ky nudc lai quay vao phia trong gitra hai 16p cua

mang t€ bao va tuong tac lan nhau.

Qua trinh chuyén ho4 niing lweng: Phospho & dang lién két este cao ning (C-P)
rat quan trong d6i voi qué trinh chuyén hoa ning lugng va tong hop sinh hoc & thuc vat.
DPong vai tro quan trong hon nita 1a cac lién két cao ning giita hai nguyén tir P nhu trong
phan tor ATP (P-P = 30 kJ). Nang luong giai phong trong sudt qua trinh thuy phéan
glucoza, qua trinh oxi hoa, phosphoryl hoa hodc quang hop duoc sir dung dé tong hop
ATP. Nguoc lai ning luong nay khi can lai duoc giai phong ra qua phan Gng thuy phan
ATP thanh ADP va P v co. Vi vay ATP duoc chuyén hoa va tong hop méi lién tuc. Mot
gram dinh ré dang trong giai doan trao d6i chat manh c6 thé tong hop 5g ATP/ ngay véi
téc do téng hop trung binh 14 30 gidy.

Ving du trit P (phosphat): Trong té bao bao gdm hai viing du trit phosphat khac
nhau. Ving trao doi, cht yéu phosphat & dang este, nim trong té bao chat va ty thé. Ving
khong trao d6i, chu yéu 1a dang P vo co, nim trong khong bao. Néu ngimg cung cip P
cho cay, ndng do P v6 co trong khong bao ngay 1ap tirc s& giam trong khi & viing trao doi
téc do giam cham hon nhiéu. Khi ting cuong cung cap P, ndng d6 P chira trong cac co
quan cua té bao ciing tang theo, tuy nhién khi ting qua mirc binh thuong thi chi co P vo
co trong khong bao ting 1én. Vi vay c6 thé ndi, P du thira dugc du trit & khong bao dudi

dang P vo co.

Cac enzym: P v6 co cling c6 kha nang dicu chinh tot trong nhi€u qué trinh trao

ddi chét cua thuc vét. Vay nén su phan bd P la cén thiét dé didu chinh qué trinh trao ddi
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chit cua té bao. O ca chua, sy giam P v6 co ¢ khong bao trong té bao chét kich thich hoat
tinh cia enzym phosphofructokinaza. Enzym nay 1a enzym quan trong trong su phan giai
co chét ciia phan ung thuy phan glyco va 1am tang su ho hap cta té bao trong qua trinh
chin. Ciing trong thoi gian nay, sy thiéu hut P c6 thé lam cham qua trinh chin cta qua.
Trong qua trinh tong hop tinh bot ciia lyc lap, P cling ddng mot vai trd quan trong.
Chi v6i ndng do thap, P vo co di c6 thé giy we ché qua trinh tong hop tinh bot. S& di nhu
vay 1a do ADP-gluco-pyrophosphorylaza, enzym quan trong nhit trong qua trinh tong
hop tinh bot, bi kim ham béi P v6 co va dugc kich thich nho céac triossephosphat. Vi thé,
su can bang gifta cac hop chat co chira P 1a rit quan trong trong diéu hoa tong hop tinh
bot ¢ luc lap. Ngoai ra, P v6 co ciing tham gia qua trinh nay theo mdt con dudng khac.
Céc phén tr van chuyén phosphat & mang té bao s& mang P vo co vao té bao va cac
triosephosphat ra ngoai té bao, 1am ndng do P v co trong luc lap ting, triosephosphat
giam. Piéu nay lai tac dong dén qua trinh tong hop tinh bot theo co ché di trinh bay ¢
trén. Ribuloza biphosphat (RuBP), v&i vai tro nhu mét chat nhan CO,, la hop chat quan
trong trong su ¢ dinh CO ,- Su tai tong hop nay doi hoi phai co cac triosephosphat. Khi
ndéng do P vo co cao sé kich thich giai phong cac triosephossphat ra khoi luc lap, giy
thiéu hut cac chat nay, do d6 lam kim ham qua trinh ¢6 dinh CO . Ngoai ra, phospho con
quan trong trong viéc diéu khién hoat dong ciia nhiéu enzym khac. Nong d6 phospho tdi
uu cho sy sinh trudng ciia thyc vat 13 0,3 — 0,5 g/ kg trong lugng khé. Sy thiéu P 1am cay
cham 16n, 14 cdy c6 mau xanh tham do trong thoi gian bi thiéu P, su phat trién cua 14

cham hon su téng hop diép luc t6 nén 1am ting ndng d6 diép luc t trong 14 cay.
d. Luu huynh (S):

2 . ~ . .

Luu huynh nhu SO . dugc hap thu ¢ re cdy vai toc d cham. Gidng nhu nitrat,
lwu huynh phai duge khir trude khi sir dung dé sinh téng hop cac hop chét ¢6 chira luu
huynh nhu amino axit, protein va enzym. Luu huynh & dang chwa khir dugc két hop trong

cac sulpholipid va céc polysaccharid.

Sw dong hoa lwu huynh: Budc dau tién trong qua trinh dong hoa luu huynh 1a sy
hoat hoa gbc SO 42_ nho enzym ATP sulfurylaza. Phan Ung nay tao ra adenosine
phosphosulfate (APS) va P v6 co. Tiép theo 14 hai qua trinh hoa hoc hoan toan khac nhau.
Mot qué trinh khong dien ra su khtr luu huynh ma tao lién két voi cac polysaccharide
trong sulpholipid. Trong qua trinh thr hai, luvu huynh duoc khtr thanh nhém —SH (nhém

thiol) va nhom sulfuryl cia APS dugc van chuyén t6i gluthantione (Glut-SH). Sau d6
nhom —SH dugc van chuyén toi cho acetylserine va phan tach thanh acetat va cystein.
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Cystein 1a san pham bén dau tién trong qua trinh dong hoa va 1a tién chit cta tat ca cac
hop chat hiru co c6 chira luu huynh trong thuc vat, vi du nhu: protein, co-enzym, cac hop
chat trao d6i chat thtr cdp... Qua trinh ddng hoa luu huynh chi yéu dién ra & luc lap. Khi
thiéu luu huynh, sinh tong hop protein bi kim ham, lugng diép luc t6 trong 14 cdy bi giam

sut.

Cac protein: Luu huynh c6 mat trong céc protein c6d chtra cystein va methionin.
Ca hai axit amin nay déu 1a tién cht cua tat ca cac hop chat c6 chira luu huynh trong thuc
vat. Luu huynh, cdu tir hop thanh cta nhiéu coenzym va cac nhom prosthetic, co chuc
ning quan trong trong rat nhiéu phan tmg oxy hoé khir, duge biéu dién nhu sau:

R-SH + HS-R — R-S-S-R.

Géc R co thé 1a phan con lai clia phan tir cystein nhung ciing c¢6 thé 1a tripeptit
gluthatione. Gluthatione tan dugc trong nudc va do do, n6 dong vai tro nhu mot hé oxi
hoa khtr & luc lap va dich bao. Cau lwu huynh giira hai phan tir cystein rit quan trong
trong cau triic bic ba ctia phéan tir protein va hoat dong ctia enzym. Nhom —SH, nhu di dé
cdp O trén co6 trong thanh phin cta cac coenzym va APS, tao thanh mot phan ciia nhém

churc nang trong phan tr enzym.

Cic metallothionein: Cac hop chit phan tir lwong thép c6 chira luu huynh-
metallothionein, thuong hay dugc tim thiy trong thuc vat. Hau hét cac chat nay déu co
chira cystein. Pac biét, cac kim loai nhu: dong, cadimi va kém thuong lién két trong
metallothionein. Gan nhu chic chan nhimg phén tir protein nhé nay tham gia vao sy bai
tiét cac ion kim loai trén khi chung du thira, trude khi lién két voi nhom chirc nang —SH

cua cac enzym.

Luwu huynh chwa bi khir: Luu huynh ¢ dang chua bi khir 1a thanh phan cau tao
sulpholipid, 1a phan tir tao thanh ciu triic cia mang sinh hoc. Luu huynh thudng c6 mét &
dang hop chit este ctia Iuvu huynh va dudng 6 cacbon, vi du nhu glucoza. Sulpholipid c6
nhiéu trén mang thylakoid cua lyc lap va tham gia vao qua trinh van chuyén ion qua
mang sinh hoc. Hon nita, sy c6 mét cua sulpholipid trén mang té bao chic chén lién quan
dén kha nang chiu mudi cua thuc vat. Mui vi ddc trung ctia mot s6 loai nhu: hanh, téi cha
yéu c6 lién quan dén sy c6 mat cta cac hop chit co chtra luu huynh dé bién d6i.

e. Kali (K):

K" 12 mét cation chu yéu trong cdy, giup cho cdy can bang cac anion v6 co va hitu
co. Ton K dugc chuyén qua mang té bao dé dang va c6 vai tro chinh 1a diéu hoa pH va ap
suit thAm thdu cua méi truong nodi bao. Sy thiéu hut K trong méi truong nudi cdy mo

thuc vat s& dan dén tinh trang thiéu nudc.

Céng nghé nudi cdy mé té bao thuc vit



50

K" duoc cung cap dudi dang mudi KNOy KCI. 6H,0, KH,PO,

Trong thuc vat, K+ 12 mot cation c6 tinh linh dong cao, & ca muc d6 té bao ciing nhu
trong qua trinh van chuyén qua cac khoang cach dai trong mach xylem hodc mach libe.
Trong tit ca cac nguyén t6, kali 1a nguyén t6 c6 mit voi ndng d6 cao nhit, & t& bao chat
tu 100 — 200 mM, ¢ luc lap tr 20 — 200 mM.

Mubi kali ¢ vai trd quan trong trong viéc diéu chinh tinh thdm cua té bao. Dbi véi su
r b r +

gian t€ bao ciling nhu cac qua trinh khac dugc dicu chinh nho suc truong cia té bao, K ¢o

vai trd nhu mot ion trung hoa céc ion vo co va hitu co hoa tan trong dung dich, dong thoi
duy tri pH trong khoang 7 —8 1a pH thich hop cho hoat dong ctia hau hét cac enzym.

+ g oy S

Vai tro cia K doi véi cac enzym: K can thi€t cho hoat dong ctuia nhiéu enzym.

+ +

Trén 50 enzym cua thyc vat hoat dong voi su tham gia cua K hodc bi kich thich boi K .

A + R+ A 3 A . ;) r

Su lién két cua K v6oi enzym gay ra su thay doi cau hinh khong gian cua enzym, do d6

A <A + N e A J - A A
lam tang ai lyc cua enzym véi co chat. Khi thicu K nguoi ta thay c6 sy tang nong do
duong hoa tan va cac hop chit chira nito, kém theo sy giam ndng do tinh bot, chi yéu do

vai tro thiét yéu cta kali d6i véi viéc diéu khién hoat dong enzym trong qua trinh trao ddi
A . 7 A 9 + 9 A 3 \
cacbon. Enzym ATPaza mang t¢ bao ciing chiu sy tdc dong ciia K . ¢ cdy truong thanh,

K+ can cho qua trinh tong hop protein. K+ con can thiét trong qué trinh dich mi va tong
hop tRNA ¢ ribosome. Sy tong hop ribuloza biphosphat cacboxylaza ciing phu thudc rat
manh vao ndng do K+. Pay con 1a ion can thiét cho hoat dong va tong hop enzym nitrat
reductaza.

Bén canh vai tro trong hoat dong ctia nhiéu enzym, KJr con diéu chinh su can bfmg
ion va pH cua luc lap trong quang hop. K+ 1a ion trung hoa quan trong nhét cho sy dua
dong H+ qua mang thylakoid. Ion nay ciing c6 mit trong su tao thanh gradien pH mang té
bao can thiét cho qua trinh tong hop ATP. Sy ting nong do K+ dan dén sy tang cuong qua
trinh quang hop, ho hip va hoat dong ctia enzym ribuloza biphosphat cacboxylaza.

Sw gifin ciia té bao: Su ting kich thudc cua khong bao trung tim trong té bao 1a
mdt qua trinh quan trong trong sy gidn té bao. D& hinh thanh khong bao, dau tién 1a su
tang kich thudc du 16n ciia thanh té bao, tiép theo kha ning tham thau cua khong bao ting
1én. Piéu nay co thé dat dugc nho su tich tu K+ gdy ra su ting manh vé thé tich ctia khong
bao do tinh tham. GA3 va KJr duong nhu 6 tac dung hd trg nhau trong vai tro 1am ting

chi€u cao cay.
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: + C ‘n s oA 1 .
Sw can bang ion: K c¢0 vai tro quan trong cho vi¢c duy tri can bang ion. N6 trung

hoa cac anion kém linh dong trong té bao chat va rat nhiéu cac anion linh dong trong
2. . e s " A
mach xylem, libe va khong bao. Trong qua trinh trao doi nitrat, K c6 chuc ning chu yéu

1a van chuyén ion NO3- qua nhitng khoang cach dai trong mach xylem hodc du trit trong

+ : 2

khong bao. Sau qué trinh khir nitrat trong 14 cay, lugng K con lai dugc sir dung dé tong
+ .

hop céc axit hitu co trung hoa ion K . Cac mudi kali cua cac axit hitu co nhu kali malat

A « X , + r A A . . 0 LA \ X \ A A /.
dugc van chuyén toi re, sau d6 K c6 thé nhan ion nitrat & t€ bao ré va van chuyén chung

qua mach xylem.
f. Canxi (Ca):

Calcium ciing 12 mot cation chii yéu gitp cén bang cac anion trong cdy nhung cach
thirc khong gidng nhu K va Mg" vi Ca*" khong phai 1a ion linh dong. Calciun c6 thé lién
két cac phan tir sinh hoc lai v6i nhau do d6 né gop phan vao trong cau tric va hoat dong
sinh li cia mang t& bao va & phién giita ctia thanh té bao . Su hoat dong ctia nhiéu enzim
khéc cua thyc vat cling phu thudc vao Ca”" vi calcium 1a dong yéu td véi nhitng enzim
phén giai ATP.

Trong nudi cdy té bao, Ca®* c6 vai trd trong sy phat sinh hinh thai dong thoi voi sy
cam tng ctia cac chat diéu hoa sinh trudng dic biét 14 auxin va cytokinin.

3 . . . 2+
Ca®" 14 thanh phan quan trong cta thanh t& bao va mang té bao. S6 lwong 16n Ca

gén trén thanh té bao dong vai tro chil yéu trong cung c¢d d6 viing chic cho thanh té bao

va diéu hoa cau tric mang té bao.
2+ . 3 C g
Ion Ca tu do c6 mat trong t€ bao & nong do rat thap, khoang 1uM c6 tac dung

X . 2+ £ 1y A A R ,
ngan chan sy két tua P v6 co. Do ham lugng ion Ca trong té bao thap nén khong c6 su
L U . s \ 1 o,
canh tranh v&i ion Mg vé vi tri gan cation va tranh lam bat hoat enzym. lon Ca chi co

X g 2 \ £y R A 2+ NS
thé di chuyén qua mang t€ bao theo mot chiéu (Ca chi ra ngoai t€ bao dugc nhung
A . 2+ A < A - oA ,
khong vao duogc), do d6 dam bao dugc nong do ion Ca ndi bao thap. Pac biét trong cac
teé bao 14, c6 mdt luwong 16n canxi lién két vdi cac khong bao. Canxi can thiét cho su thiét
lap can bang ion nho trung hoa cac anion hiru co va vo co. Hau nhu canxi ¢ dang lién ket

tao mudi ocxalat. Mic du hop chét nay khé tan nhung n6 c¢6 vai trd duy tri ndng do ion

2k X X X . \ R A ,
Ca thap trong luc lap va t€ bao chat. Muodi canxiocxalat con cé chirc nang di€u chinh sy
tham thau cua t€ bao. Canxi c6 vai trd quan trong trong qua trinh nhan 1én cua té bao va
ré. Ngoai ra sy phat trién ctia 6ng phan ciling phu thudc vao canxi, day 1a qua trinh duoc

dinh huéng nho canxi ngoai bao. IAA tham gia vao qua trinh van chuyén canxi. Chét {rc
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. . . 2+ . .
ché auxin nhu TIBA cling ¢ ché sy phan phoi Ca trong thuc vat lam xuat hién sy thiéu

hut canxi.

Vai tro ciia Ca ddi véi thanh té bao: Pectin 1 thanh phan quan trong clia mang
lién két giira cac bé bao voi nhau va duge phan huy nhd enzym polygalacturonase. Tuy
nhién, Ca trc ché manh hoat dong cua polygalacturonaza. Hoat dong manh cia enzym
nay dugc ghi nhan khi thiéu Ca. Néu ndng do Ca c6 du thi hau hét cac pectin s& ton tai

dudi dang mudi canxipectat. Nho vay, thanh té bao c6 kha ning chéng chiu tot dbi véi
2+
hoat dong pha huy cia enzym polygalacturonaza. Sy ¢6 mat ctia ion Ca cling co6 vai tro

quan trong trong vi¢c ngan chian sy xam nhiém nam.

2+ . . . . 2+
Ion Ca c6 tac dong 16n dén sy 6n dinh cia mang t€ bao. Su thiéu ion Ca s€ lam
tang kha ning thoat ra ngoai mang té biao clia cac hop chat phan tir lugng nho. Mang té
: . 2+ 2+
bao c6 theé s€ bi phan huy hoan toan khi thiéu hut nghiém trong ion Ca .Ion Ca c6 kha
nang lam 6n dinh mang té bao thong qua sy tuong tac voi cac nhom phosphat, cacboxyl

ctia hop chét phospholipid va protein c6 mit trong mang té bao.

Cac enzym: Khac vdi magie 1a nguyén to tham gia vao qua trinh hoat ho4 cua rat
nhi€u enzym, canxi chi c6 tac dong Ién mot vai enzym nhu: amilaza va ATPaza. Ca chu

yeu kich thich cac enzym mang t€ bao, ma hoat dong ctuia nhiing enzyme nay duoc qui
X A o s X ~ A, X
dinh nh¢ cau triic mang. Tuy nhién, ion Ca cling c6 tac dung kim hadm mot s6 enzym

ciia t& bao chat. Calmodulin trong t& bao c6 kha ning hoat hoa cic enzym nhu
. 2+
phospholipaza bang céach tao thanh phttc cua Ca - calmodulin véi enzym. Ngoai ra,

N . ’ . \ A A A . 2+ & A
nguoi ta con cho rang calmodulin c6 vai tro trong viéc van chuyén ion Ca téi khong

bao.
g. Magié (Mg):

Magnesium 13 nguyén t6 can thiét cho sy sinh tong hop diép luc t6 va dong thoi nd
cling tham gia vao cdu tric ciia mot s enzim van chuyén photphate. Ion Mg" 1a mot ion
linh dong, c6 thé khuyéch tan vao trong té bao nhu K vi vay c6 vai tro nhu mot cation
c6 thé trung hoa cic cation va cac acid hiru co. Moi trudng nudi cdy mé thuc vat thuong
chtira Mg véi néng do khong thay ddi nhiéu trung binh 13 6,8mM. MgSO, 1a ngudn bd
sung ion Mg" duy nhat cho mé cdy.

2+ .
Mg 1a mdt ion rat linh dong c6 kha nang hinh thanh phirc véi cac nhém chirc nang
khéc nhau.
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2+ , 2+
Vai tro Mg cua doi voi quang hgp: Mg 1a nguyén tir trung tam trong phan tu
chlorophyl ctia hé quang hop I va II. Trong phén tir chlorophyl, cac photon duoc hap thu
tao ra dong dién tir, tir d6 tao ra ATP va NADPH dong vai tro quan trong ddi véi c6 dinh

. 2+ 5 . 2+ .
CO,.Néu Mg  c6 mat v61 ndng do to1 uu thi khoang 10 - 20% ion Mg  trong 14 dugc cd

\ 2+ + N ‘ 2
dinh & luc lap. Nong d6 cao cac ion Mg va K 1a can thiét dé duy tri pH khoang 6,5 —
7,5 trong luc lap va té bao chit, trai v6i ¢ khong bao pH chi vao khoang 5- 6. Trong mot
ching muc nao dé, pH xac dinh cau tric cta protein va enzym nén n6 anh hudng dén qua

trinh sinh téng hop protein va chirc ning cua luc lap.

2+, 2+ A A A ,
Vai tro Mg doi véi hoat tinh ciia cdc enzym: Mg 14 ion can thiét cho cau tric
béc ba cua nhiéu phiic enzym-co chit vi no tao ra dang cau triic khong gian phu hop giita
. 2+ . Lz
enzym va co chat. Mg tham gia vao qua trinh tong hop protein voi nhiéu cap do khac

2+ \ Lo en , L. ., . . . X 2+
nhau. Mg tao thanh cau noi gitta cac dudi don vi cta ribosome. Khi thieu Mg , cac

dudi don vi sé& bi tach ra va qua trinh tong hop protein bi ngimg lai. Sy hoat dong cua cac
enzym nhu: RNA polymeraza tham gia vao qua trinh sinh tong hop RNA doi hoi phai c6
mat Mg2+, do d6 thiéu Mg2+ s& kim ham sinh téng hgp RNA. & 14 cdy, 25% protein tong
s6 nam trong luc lap, néu thiéu Mg2+ thi ngay 1ap tirc cdu tric va chiic ning cia luc lap bi
anh huodng.

2+
Mg con quan trong trong hoat dong cua enzym ribulose biphosphat cacboxylaza.

R 2+ , 2+
bay 1a mot enzym phu thudc nhiéu vao pH va Mg . Lién két cia Mg vo1 enzym lam

tang ai luc voi co chat CO, va Vmax.

Vai tro MgZJr ddi véi chuyén hoa ning lwong: Mg 13 mot chat khong thé thiéu
trong qua trinh chuyén hoa ning luong cua thuc vat do vai trd quan trong ciia nd ddi véi
sinh tong hop ATP (ADP + P v6 co = ATP), dic biét 1a ¢ luc lap. Trong qua trinh nay,
Mg2+ tao thanh cau nbi gitra enzym va ADP. Ngoai ra, Mg2+ con c6 kha nang tao phiic
v6i ATP. Enzym ATPaza van chuyén cac nhom phosphoryl cao ning, cung cip cho
protein hodc duong. Mac du Mg2+ ¢6 nhiéu chirc nang nhu vay nhung hau nhu né lai ton
tai & dang du trit trong khong bao. Tai day, n6 dong vai trd nhu mét ion trung hoa véi cac
anion hiru co va vo co trong viéc can bang ion.

2.6.1.3. Cdac nguyén t6 vi luong (Fe, B, Cl, Co, Cu, Mn, Mo, Zn...)

Céc nguyén t6 vo co can mot lugng nhoé nhung khong thé thiéu cho sinh trudng

cua mo va té bao thyc vat dugc goi la cac nguyén t6 vi luong. D6 1a cac ion: iron (Fe),
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manganese (Mn), zinc (Zn), boron (B), copper (Cu), va molybdenum (Mo). Fe dudng
nhu thich hop hon khi duoc cung cép dudi dang chelate Fe, va Zn dugc dung binh
thudng trong cac méi trudng nudi cdy. Cac dang mudi tatrate va citrate Fe kho hoa tan va
thuong hay két tia trong moi trudng. Van dé& nay co thé khic phuc bang cach ding
diaminetetraacetic acid (EDTA)-chelate Fe thay cho citrate Fe, dac biét dbi voi qué trinh
tao phoi. Tuy nhién, cic dang chelate EDTA khong hoan toan 6n dinh trong méi truong
nudi cay dang long.

Mot s6 méi trudng nudi cdy duge lam giau bang cobalt (Co), iodine (I) va sodium
(Na), nhung cac yéu ciu nghiém ngit vé cic nguyén t6 nay cho sinh truéng cua té bao di
khong duoc thiét 1ap. Néi chung, néng do thuong dugc st dung dbi voi Cu va Co 14 0,1
umol/L, Fe va Mo 1a 1 umol/L, I 1a 5 umol/L, Zn 1a 5-30 pmol/L, Mn la 20-90 pmol/L
va B 13 2-5100 pmol/L duoc bd sung vao mdi trudng nudi ciy tiy thude vao yéu cau cia

tung thi nghiém.

Viéc chia thanh cac nguyén t6 vi luong va da lugng chii yéu duya trén nhu cau ctia
thuc vat d6i véi cac chat nay. Nhu cAu cua thyuc vat ddi voi cac nguyén td da luong 1a 16n
hon, v6i néng d6 > 0.5 mM. Céc nguyén té vi luong duoc st dung trong méi trudong &
nong do < 0.5 mM.

Nhu cau caa cay ddi voi nguyén té vi lugng 1a rat thap. Do vy nhitng nguyén tb
nay cling c6 mat trong mdi trudng & cac nong do twong tmg. Hau hét cac nguyén td vi
luong str dung & lugng nmol. Mot sb nguyén t vi lugng ¢6 nhu cau nho hon c6 thé thay
thé d& dang bang su 14n tap ngiu nhién cua chung trong cac thanh phan ctia méi trudng
nhu agar, cac chit bd sung nhu nudc dira, dich chiét nAm men (yeast extract), cac mudi
va nude. Tam quan trong ctia mot sd nguyén td vi lugng trong thanh phan méi trudng con
chua dugc hiéu mot cach 1o rang. Co, Al, Ni... c6 thé c6 loi dbi vé6i thuc vat nhung ciing
c6 thé 1a khong can thiét. Trong thuc té, hau hét cac nguyén té vi lugng chi c6 phan
khodng ctia mudi (cation) 1a quan trong, con vai trd cac anion c6 thé 1a khong can thiét.

2- . .
lon SO, du thtra trong moi trudng va chu yeu phat sinh tir cdc mudi MgSO » K80,

Nhu cau cua thyc vat doi voi cac nguyén to da lugng 16n hon. Nguyén t6 da lugng
c6 nong do cao nhat trong cdc moi truong nudi cay mo va té bao thyuc vat. Nhin chung ca

phan anion va cation ctia cic nguyén td da luong déu quan trong dbi véi té bao thuc vat.
+ - ) . .
Vi du nhu KNO,, ca K va NO, la can thiét. Trong nhom cac nguyén to6 da lugng, cac

muoi c6 chira nito chu y€u ¢ dang kali nitrat, amonium hodc calxi nitrat.
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a. Sit (Fe):

, , , , 2+ 3+
Trong cay, sat chu yéu dugc gan voi cac phirc chat. Ham lugng Fe , Fe tu do

. -10 . . 2+ 3+
rat thap (10 mM). Hau hét thuc vat chi hap thu Fe . Do do, Fe can dugc khir thanh
2 « . . . . .
Fe & bé mat ré trude khi n6 dugc chuyén vao trong t€ bao chat (chi mot so loai cé 1a hap

thu sit chu yéu dudi dang F e3+).

Trong khi van chuyén di xa, qua mach xylem cua cay, sat chu yéu duoc di chuyén
dudi dang hop chét sit-cacbonhydrate (& dang Fe3+-citrate hay dang phtc hop sit-
peptide). Chirc ning chinh cia sat trong thuc vat 13 tao cac lién két sat. Cac chiic ning co

ban nhu mot hé thdng oxi hoa khir thuan nghich duoc biéu dién trong phan tmg dudi day:
Fe(Il) <---> Fe(Ill) + ¢

Cic hemoprotein (cic protein chira sit: Cic hemoprotein dugc biét dén nhiéu
nhat 13 cac cytochrome, co chita mot phirc hé sat-porphyrin. Cac cytocrome tao thanh
mot phan hé thdng oxi hoa trong chudi truyén dién tir & luc lap va ty thé cua té bao thuc
vat.

Chtic ning cia cac cytocrome nhu chét trung gian cho dién tir, cin cho qué trinh khir
nitrat thanh nitrit nho enzym nitrat reductase trong qué trinh dong hoa nito. Trong quéa
trinh ¢ dinh nito & cay ho ddu, cic cytocrome la trung gian trong chudi truyén dién tir

qua do cac dién tir dugc truyén di dé cudi cung khir N X thanh NH 5

Céc catalase va peroxidase tham gia vao qua trinh quang hé hap, thuy phan duong
va khir doc ctia hydrrogen peroxid, theo cén bang sau:

2H 2O s ---> catalase ---> 2H20 +0 s

Hydrogen peroxit duoc tao ra trong qua trinh khir superoxit nham trung hoa céc
gdc superoxit. Hydrogen peroxit, dén luot né lai dugc trung hoa nho enzym catalase.

Céc peroxidase c6 rat nhiéu trong té bao thuc vat. Thanh té bao gin peroxidase
xuc tac cho qua trinh tring hop ctia phenol véi lignin. Ré chira lwong 16n peroxit va cé
vai tro hip thu sit cta cdy. Luong phenol du thira khi thiéu st s& duoc tiét ra ngoai.

Céc protein siat-lwu huynh: Nhom protein chira st thir hai 1a cac protein sét- luu
huynh. Sit duoc gan trong nhom thiol (-SH) ctia cystein va luu huynh v6 co. Ferridoxin
1a protein chira sit lwu huynh phd bién nhat va 1 chit mang trong cac phan tmg truyén

5 +
dién tir dugc xtc tac bdi nitrit reductaza, sulphat reductaza, qué trinh tong hop NADP

trong quang hop va khir nito dugc thuc hién nhd phirc hé nitrogenaza. Ba loai protein sat
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luu huynh khac nhau, hoat dong lién tiép nhau, déu nam trong chudi truyén dién tir cua
phurc hé nitrogenaza.
Bén canh hai nhém nay, thyc vat con c6 nhiing enzym khac cé chira sat. Nguyén

t0 nay can cho cac phan ung oxi hoé khur va su dinh vi cua cac phuc hop enzym - co chat.

Sit rat quan trong trong sinh tong hop chlorophyl: Trong 14 xanh 80% sit
nam trong lyc lap. Khi thiéu sat, toan bo sat sé& tap trung & 14.

Trong 14 non, thiéu sit s& ddn dén su giam nhanh ndng d6 chlorophyl do qua trinh
tong hop protein bi ngung lai. S6 lugng ribosom ciing giam manh.

Thiéu sit & r& kéo theo nhitng thay d6i hinh thai. Su dai r& giam nhung dién tich

va sb lugng 16ng 1é ting.
b. Bo (B):

Vai tro ctia nguyén t6 B trong sinh héa hoc va sinh 1i hoc thyc vat chua dugce biét
nhiéu. B can thiét cho su hoat dong cua dinh sinh truédng boi vi nd cd mat trong su sinh
tong hopcac base nito ddc biét 1a uracil, ciing nhu can thiét cho sy sinh téng hop lignin va
acid phenolic.

Ngudi ta c¢6 thé sir dung nhiéu ndng do B khac nhau trong méi trudng nudi cdy tir
50-100 ['m. Thiéu B s& lam giam su sinh tong hop cytokinin. Su phén chia té bao bi kim
ham do c6 sy giam sinh tong hop ARN trong nhén.

Bo dugc hap thu boi ré va duge chuyén téi cac bo phan cua cdy nho cac xylem. &
cac mang t€ bao, Bo c6 mit chu yéu ¢ dang lién két este. Khong c6 bat cor mot enzym da

biét nao co chira hoac duoc hoat hoa boi Bo.

C6 nhirng chi dan cho biét Bo c6 mit ¢ trén hodc bén trong cac mang, ¢ thé anh
hudng to1 hoat dong cla cac enzym lién két mang. Céac chirc ndng chu yéu cia Bo 1a ¢

ngoai bao, duoc phat sinh trong qué trinh hoa gd cta thanh té bao va su phan hoa xylem.

Thanh té bao: Nhiing lién két este duong- Bo 1a mot phan cdu tric cia cac
hemicellulose trong thanh té bao. Hau hét Bo trong thuc vat tdn tai & dang este trong
thanh té bao ctia cdy. Yéu cau vé Bo d6i v6i cdy hai 14 mam cao hon so voi cidy mot 14
mam. C6 thé gia dinh rang B, ciing gidng nhu calci, c6 chirc ning diéu hoa qua trinh téng
hop thanh té bao cling nhu 6n dinh cac thanh phan ctia thanh va mang té bao.

Sy thiéu hut Bo ngay 1ap tirc trc ché qua trinh phat trién chiéu dai cua cac ré so
cap va thi cip. Hon thé, Bo gép phan diéu hoa qua trinh trao ddi phenol va tong hop

lignin.

Céng nghé nudi cdy mé té bao thuc vit



57

c. })f")ng (Cu):

Poéng hién dién trong hé thdng enzim cytochrome oxidase ctia chudi van chuyén
dién t& ho hfip. Trong thuc vat, déng tdn tai dudi dang ion hoa tr1 1 va 2. Néng do déng
cao s& gy doc cho mo. Hau hét cac méi trudng nudi cdy c6 Cu®” voi ham lugng 0,1-10
pm. Céc ion dong dugc bo sung vao dudi dang sulfate ddng, doi khi nguoi ta ciing c6 thé
bo sung déng dudi dang CuCl ; hodac CuNOs,

Thuc vat hap thu Mo duéi dang MoO4>, thudng duge bd sung vao moi trudng nudi
cdy v6i nong d6 dén 1 pm.

Dong 1a mot cation hoa tri 2 va dugc hap thu vao cay dudi dang Cu2+ hay dudi dang
phtc chat cua né. Néu ndng do Cu2+ va phitc dong tuong duong nhau, ciy dudng nhu ua
ion dong tu do hon.

Trong xylem va phloem, dong hau nhu ton tai dudi dang phirc, va cha yéu 1a dang
mdt phtrc amino axit- ddng. Trong té bao, ddng chi yéu 1a thanh phan ctia phirc hé enzym
va rat quan trong trong cic phan tng oxi hod khir [(Cu2+)/(Cu+)] duoc thyc hién nho
nhimg enzym nay. Thiéu dong 1ap tirc din dén su giam hoat do cia cic enzym chira
dong.

Vai tro ciia dong do6i véi quang hgp: Khoang 50% dong trong luc lap dugc gin
vé6i plastocyanin, ¢ giita chudi truyén dién tir, giita quang hé I va quang hé II, c6 chua 1
nguyén tir dong trén 1 phén tir. Trong trudng hop thiéu ddng, ndng do cac plastocyanin sé
bi giam. Ciing gidng nhu plastocyanin, cac plastoquinone déng vai tro quan trong trong
truyén dién tir giita quang hé I va quang hé II. Khi dong bi thiéu, mang luc lap s& thiéu 2
protein diéu hoa chuyén dong cua cac plastoquinone. Dé tong hop cac plastoquinone can
phai c6 enzym laccase, ddy 1a mot enzym chira ddng va hoat dong ctia n6 sé& bi giam ngay
khi thiéu dong. Do d6, hién tugng thiéu dong nhanh chong kéo theo hién twong giam
quang hop.

Enzym super oxide dismutase: Cu cung kém 1a mot phan cia enzym super

oxide dismutaza (Cu-Zn.SOD), dong vai trd quan trong trong qué trinh trung hoa gbc
anion superoxide 02- hoat tinh manh duoc tao thanh trong qua trinh quang ho hip. Bén
canh Cu-Zn.SOD, mét SOD chtra mangan ciing c6 trong té bao.

SOD hoa giai doc cua géc 02_ hoat dong thanh H 2O2 va O . nhd d6 bao vé té bao trude
kha ning pha huy cta gdc nay. SOD cung véi catalase phan tmg nhu sau:

0,+ e —>0 2_ (superoxide)
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- - +
O0,+0, +2H --->SOD --->H O,
2H20 = catalase ---> 2H20 + O2

Superoxide dugc giai doc nho' SOD va ngay sau do giai phong H O, thanh oxi va
nude nho catalase.

Céc enzym SOD chira dong - kém chu yéu duoc tim thiy ¢ chat nén stroma cua
luc lap. Trong 14 non, 90% SOD tap trung & luc lap va chi c6 4-5 % & ti thé. Thiéu dong
s& xay ra nhimng thay d6i trong cdu trtc luc lap, diéu nay thé hién r6 chirc ning bao vé cua
dong.

Dong ciing dong vai trd quan trong trong chudi truyén dién tir cta ti thé nhu cytochrome

oxidase c6 chtra 2 nguyén tir ddng va 2 nguyén tir sit.
d. Mangan (Mn):

Manganese la mot trong nhiing nguyén té vi luong quan trong nhat, gan nhu ludn c6
mit trong moi trudng nudi cay. Nong do cuia Mn trong mai truong tuong dwong véi Fe va
B. Mn ¢6 tac dong hoa hoc twong tu nhu Mg+ nén co thé thay thé cho Mg+ trong mét s hé

thong enzim.

Mangan tdn tai trong thuc vat ¢ dang ion an+ khong lién két, hod tri hai va &
dang nay n6 dugc chuyén tir ré qua mach xylem dén cac phan khac cua cay.
Nguyén t6 nay lién két chit voi mot sd loai protein chira kim loai (metalloprotein), hoic
nhu mot thanh phan ciu trac ctia enzym hodc nhu mot phan trong hé oxi hoa khu
[Mn(IT)/Mn(III)].

Phan wng Hill: Mangan c6 hai chirc nang quan trong trong thuc vat. lon nay lién
quan dén phan tng ban dau dugc goi 12 phan tmg Hill caa quang hé II, trong d6 nudc

dugc phan ly thanh oxy va céac photon, theo phuong trinh sau:
+ -
2H,0 >0, +4H +4e

C6 gia thiét cho rang 4 phan tir mangan 1a thanh phan ctia mét protein, xuc tac
cho qua trinh quang phan ly nudc. Céc electron duge giai phong ra tiép tuc chuyén téi

magie chura trong phuc hé 680, trung tam cua quang hé I1.

Enzym super oxide dismutase: Cho dén nay méi chi c6 mot vai loai enzym chira
mangan duoc phéan lap. Enzym cé chita mangan quan trong nhat 1a Mn-SOD. (Xem phan
vé dong dé biét thém thong tin vé SOD). Ciing giéng nhu ddng, néu thiéu mangan, s& xay

ra cac thay doi trong cau trac cua luc lap, thé hi¢n rd nhat & hé thong bao vé cuia mangan.
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e. Coban (Co):

Cobalt c6 mit trong khoang mot nira s6 lugng moi truong nudi cdy mo té bao thuc
vét . ndng do sir dung 1a 1 um, d6i khi ngudi ta c6 thé sir dung ndng d6 Cobalt cao gap 10
lan. Cobalt 1a thanh phan kim loai trong vitamin B12 ¢6 lién quan dén su sinh tong hop
acid nucléic nhung chua c6 bang ching nio vé tic dong ciia nd 1én sy ting truoéng va
phat sinh hinh thai ctia mé trén moi truong nudi cay.

Mot trong nhitg muc dich cia viéc bo sung cobalt vao mdi truong nudi cdy co 18 1a
chdng lai sy gdy doc cta cac chelat kim loai va ¢6 thé ngan can cac phan (mg oxi hoa gay
ra boi dong va sit.

Coban déng vai trd quan trong trong qué trinh ¢d dinh nito ¢ ré cay ho dau. Coban
1a thanh phan can thiét ciia enzym cobalamin. Co (III) 1a thanh phan kim loai dinh vi giita
4 nguyén tir nito trong cu tric porphyrin. Ba hé théng enzym cua vi khuan Rhizobium
dugc biét téi c6 chira Co. Nguoi ta thdy rang c6 mdi lién hé giira nong d6 Co voi su ¢b
dinh nitrogen va sy phat trién ré cu. Co c6 vai trd trong qua trinh tong hop methyonine &
vi khuan, tong hop ribonucleotide va enzym methymalonyl-coenzyme A mutaza, mot
enzym can thiét cho su tong hop leghemoglobin.

Khong ai biét chic rang liéu Co co giir vai tro gi ¢ thuc vat bac cao hay khong. Chi
c6 mdt enzym phu thudc cobalamin da duoc biét t6i 1a leucine-2,3-aminomutase & khoai
tay. Doi véi thuc vat bac thap, Co 1a yéu td can thiét va c6 mat trong mot sd cu trac dudi

té bao va thylakoid & luc lap.
f. Molybden (Mo):
Thyc vat hip thu Mo duéi dang MoO4> . Molydate thuong duoc bd sung vao moi
truong nudi cay voi ndng do6 dén 1 um.
Molybden cha yéu ton tai & dang M0042-, mot dung dich giéng nhu nude. Trong mdi

truong axit yéu, ion molybden tuy thudc vao do axit co thé nhan 1 hodc 2 proton theo

phuong trinh sau:

2- -
MoO, --->HMoO, --->H MoO,

. 2-

Molybden c6 kha ning chuyén van qua mach xylem va phloem nhu ion MoO -

Nitrogenase: Mot s6 enzym st dung Mo nhu mot co-factor. Hai loai enzym c6
molybden dugc md ta nhiéu nhit 13 nitrogenase va nitrate reductase. Nitrogenase lién

quan dén qua trinh ¢6 dinh nito trong not san ¢ ré cay ho dau nho vi khuan Rhizobium:

+ -
N2 +8H + 8e --—> 2NH3 + H2

Céng nghé nudi cdy mé té bao thuc vit



60

Molybden lién quan tryc tiép dén qua trinh khir N . Phan tir nito dwoc gin véi
nguyén tr molybden trong phirc hé nitrogenase. Mdi phan tir nito gan véi hai nguyén tur
molybden ma chinh chung lai 13 mot phan cta phéan tir protein sit-molybden. Sau qua
trinh hoat ho4 phirc hé enzym nitrogenase sir dung ATP, phirc hé sit-molybden thay doi

cdu tric ctia nd. Dya trén su thay doi hop 1y nay, qua trinh khir N 5 Xay ra.

Nitrate reductase: Nitrate reductase khir nitrat thanh nitrit trong qua trinh dong
hoa nito & té bao thyc vat. Nitrate reductase chira 1 phan tor heme-sit va 2 nguyén tir
molybden. Enzym nay xuc tac cho qué trinh khir nitrat thanh nitrit. Sy hoat dong cta
nitrat reductase bi giam manh khi thiéu molybden nhung cé thé khoi phuc nhanh chong
ngay khi thém molybden vao mdi truong.

g. Kém (Zn):

Thiéu k&m thi su sinh tong hop protein, acid nucléic va diép luc t6 s& bi giam di.
Thuyc vat ¢ d6t than ngén, 14 nho, dong thoi té bao tran ciing kém phat trién.

Trong thuc vat c6 mbi quan hé gan giii gitra Zn va néng do auxin ndi sinh. Nguoi
ta cho rang , k&m 1a mot thanh phan trong enzim c6 lién quan dén sy tong hop tién chat
ctia IAA 1a trytophan. Nong d6 ctia kém bd sung vao trong mdi truong nudi cdy thay doi
tir 0,1-70 pm, nhu vay su du k&m trong mdi trudng nudi cdy it gdy déc cho mo.

X 1A . 2+ , 2 A .
K&m dugc hé ré hap thu dudi dang Zn . Trong mach xylem n6 dugc chuyén van dudi
2+ . . 5
dang ion Zn hoac mudi kém ctia mot axit hiru co. Nguyén t6 nay la mdt hop phan kim
loai cia mot s6 enzym. N6 ¢6 thé 13 mot cofactor cau trac cling nhu cofactor diéu hoa cua
phuc hé enzym.

Cic enzym: Thyc vat c6 mot s loai enzym chira kém, bao gdm ca enzym
dehydrogen hoa rugu trong viing moé phan sinh cua cay.

Trong phirc hé enzym SOD, Zn lién két v6i Cu thay cho nguyén tir nito tir histidine (xem
thém vé SOD trong phan dong).

Enzym cacbon anhydraza ¢6 dinh CO 5 theo can bang sau:
- +
CO,+H 0 <-->HCO, +H
Phan g nay giup thuc vat co thé du trit CO2 dudi dang HCO3_ mot cach thuan

nghich. Sau khi chuyén thanh CO » HCO3_ c6 thé sir dung 1am co chit cho enzym ribulose

biphosphate carboxylase. Enzym nay c6 6 tiéu phan dudi don vi, mdi tiéu phan co 1
nguyén tir kdm gén vao va c6 thé tim thiy trong luc lap va té bao chat.
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Téng hop protein: Kém rat quan trong trong qua trinh tong hop protein. Thiéu
kém gay anh huong 16n dén qué trinh tong hop protein. Sy tip trung ribosom va su tich
luy céc tién chit ciia protein nhu cac amino axit va cac amin, c6 thé x4y ra nhd kém. Zn
can cho hoat dong ctia RNA polymeraza. Dudi diéu kién thong thuong, RNA polymeraza
chira 2 nguyén tir Zn, tao ra cau tric dién hinh cia enzym. Hon nita, c6 1 mdi quan hé
nghich twong tmg giita ndng do Zn va hoat dong ctia RNAse . Nong do Zn thap s& lam
tang hoat dong cua RNAse.

Téong hop IAA: Thiéu kém ciing pha hong qua trinh tong hop indol acetic acid
trong cay (Indol ---> Trytophan ---> Indol Acetic Acid)
K&m dong vai trd quan trong trong tong hop tryptophan, mot tién chat caa IAA. Vi du,
thiéu k&m trong ngd c6 thé thay thé bang cach bo sung tryptophan.

h. Chlor (Cl):

Ton CI can thiét cho su ting trudng cua thuc vt nhung né it c6 mit trong cac phan
g sinh hoc va ¢6 vai tro véi mot lugng rat nhé. Thong thudng trong méi trudng nudi
céy mo, néng dd CI can thiét 1a 3mM trung binh 1a 6mM. Mét s6 loai thuc vat nhay
cam voi CI.
Chlo c6 & thyc vat dao dong tir 70 dén 700 mM trong 1 kg trong lugng kho (2000 dén
20000 mg/kg trong lwong khé). Chlo duoc hip thu dudi dang Cl va rat co dong trong
cdy. Chirc ning chinh cua ion nay la diéu hoa thim thau va bd sung cic chat mang,
Trong luc lap c6 chira ham lwong chlo 16n. Nguoi ta cho rang chlo déng vai trd hét sirc
quan trong trong quang hop.

Céc lyc lap ctia rau chén vit va cu cai duong chira chlo & ndong d6 xap xi 100mM

nhung trong 14, chi c6 dudi 10mM , cho thiy wu thé rd rang cua chlo tap hop trong luc
lap.

Ning lwe thim thiu: Ion Cl diéu hoa su dong, mo khi khong. Tinh trang thiéu
chlo 1am khi khong mé mai, c6 thé gay tinh trang mat nudc nghiém trong.

Chlo rat quan trong trong diéu hoa ning luyc tham thau cia cac khong bao va véi cac qua
trinh lién quan dén sirc truong.

Su trao ddi nito: Chlo hoat hoa enzym tong hop asparagin, mot enzym quan
trong trong qué trinh trao ddi nito. Enzym nay chuyén hoa glutamin thanh asparagin va
axit glutamic. Trong diéu kién co Cl, téc do cua phan tmg tiang 1én gap 7 1an. Boi thé,
chlo da thuc hién mot chirc ning quan trong trong qua trinh trao doi nito & cac loai thuc

vét str dung asparagin nhu chat mang.
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2.6.1. 4.Cdc vitamin

Tt ca cac t& bao dugc nudi ciy déu c6 kha ning téng hop tit ca cac loai vitamin co
ban nhung thudng 1a véi sé luong dudi muc yéu cau. Dé mo co sire sinh trudng tét phai
bd sung thém vao méi trudng mot hay nhiéu loai vitamin. Cac vitamin 14 rat can thiét cho
cac phan rng sinh hoa.

Thong thudng thuc vat tong hop cac vitamin can thiét cho sy ting truong va phat
trién ctia chiing. Thyc vat can vitamin dé xtc tac cic qué trinh bién dudng khac nhau.
Khi té bao va mo duogc nudi céy in vtrro thi mot vai vitamin tré thanh yéu td gi6i han sy
phat trién cua ching. Cac vitamin dugc st dung nhiéu nhét trong nudi cdy mo la:
thiamine (B1), acid nicotinic (PP), pyridoxine (B6) va myo-inositol. Thiamin la mot
vitamin cin ban can thiét cho su ting trudng cia tit ca cac té bao. Thiamin thuong duoc
sir dung v6i ndng d6 bién thién tir 0,1-10 mg/l. Acid nicotinic va pyridoxine thudong duoc
bd sung vao méi truong nudi ciy nhung ciing khong cin thiét cho su ting truong cua té
bao nhiéu loai thuc vat. Acid nicotinic thudng dugc st dung véi nong do 0,1-5 mg/l,
pyridoxine duoc st dung v6i ndng do 0,1-10 mg/l. Myo-inositol thudng dwoc pha chung
v6oi dung dich me cua vitamin. Méac du day la mdt carbohydrate chir khong phai la
vitamin, n6 ciing duoc ching minh kich thich cho su ting trudng cua té bao da sb loai
thuc vat. Nguoi ta cho rang myo-inositol dugc phan tich ra thanh acid ascorbic va
peptine va dugc dong hoa thanh phosphoinositide va phosphatidylinositol c6 vai trd quan
trong trong su phan chia t& bao. Myo-inositol thudng duoc sir dung trong moi truong
nudi cdy mo va té bao thuc vat & ndng do 50-5000 mg/1.

Céc vitamin khac nhu biotin, acid folic, acid ascorbic, panthothenic acid, vitamin E
(tocopherol), riboflavin va p-aminobenzoic acid ciing duoc sir dung trong mot sé moi
truong nudi cdy. Nhu cau vitamin trong méi truong nudi cdy néi chung khong quan
trong va chiing ciing khong can trd su ting trudng cua té bao. Noi chung cac vitamin nay
duoc thém vao moi trudng chi khi ndng do thiamin thdp hon nhu cau can thiét hoac dé
cho huyén phui té bao co thé ting truong khi mat d6 té bao khoi dau thap.

Cac vitamin sau day duoc st dung phd bién: inositol, thiamine HCI (B1),
pyridoxine HCI (B6), nicotinic axit, trong d6 vitamin B1 1a khong thé thiéu va dugc sir
dung trong hau hét nhitng méi truong nudi cdy md va té bao thuc vét. Linsmaier va
Skoog da khing dinh vitamin B1 1a can thiét cho cho sy sinh truéng ctia cdy sau khi
nghién ctru k¥ ludng vé sy c6 mit ctia nd trong moi trudng MS. Cac tac gia khac ciing
khang dinh vai tro rat quan trong ctia Bl trong nudi ciy mo.

Inositol thuong dugc noi dén nhu 1a mot vitamin kich thich mét cach tich cuc ddi

v6i sy sinh trudng va phat trién cua thyce vat, mac du né khong phai 1a vitamin can thiét
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trong moi trudng hop. Cac vitamin khéc, dac biét 1a nicotinic axit (vitamin B 3), canxi
pantothenate (vitamin B 5) va biotin ciing dugc sir dung dé nang cao st sinh truéng cua
mo nudi cdy.

anh huong cua cac vitamin 1én sy phat trién cua té bao nudi cdy in vitro & cac loai khac

nhau la khic nhau hodc tham tri con c6 hai (gay doc).

a. Vitamin B1 (Thiamine.HCl, Aneurin)

La mot chat bd sung rat cdn cho mdi truong nudi cdy. Khi khir tring bang cach hip &
nhiét 46 cao vit B1 bi nhiét phan thanh pyrimidin va thiazol 14 hai cau tir ctia vit B1, nhung
té bao nudi cdy c6 kha ning tong hop lai ching thanh phén tir vit B1. Vi vay khong nhat
thiét phai khtr tring bang phuong thirc khac nhu loc chang han.

b. Vitamin B2 (Riboflavin, Lactoflavin)
C6 thé khir tring bang nhiét, nhung lai d& bi 4nh sang phan huy. Déi v6i nudi cay
sang chi dung ndng do 0,01 ppm, nhung ddi v6i nudi cay trong tbi co thé ting 1én 10-50

¢. Vitamin B6 (Pyridoxine, Adermin)
La tién chat cua pyridoxal-phosphate-cofactor cua cic nhém enzyme nhu

carboxylase va transaminase. Khi khir trung & nhiét d§ cao phan ing xay ra nhu sau:
Pyridoxin + Phosphat — Pyridoxalphosphate

d. Myo-Inositol (Bios I)

C6 vai trd trong sinh tong hop thanh té bao, cu thé 13 sinh tong hop acid
polygalacturonic va pectine. Inosit 1a chat bén viing khi khir tring. Thuong dugc st dung &
ndng d6 cao 100 ppm. Khi phén tich thanh phan cta nudc dira nguoi ta thu duoc inosit trong

mot phan doan trung tinh.

e. Biotin (Bios II)
Can thiét cho su phan bao cia mdt s6 loai mo. Chi st dung & néng do rat thép tu
0,001-0,01 ppm.

f. Acid pantothenic (Bios III, Vit BS)

Puoc st dung dé 1am thanh phan ctia coenzyme A .
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g. Nicotinic acid va pyridoxine thudng dugc bd sung vao méi trudng nudi cady nhung cé thé
thay thé bang cac vitamin khac cho su sinh trudng cta té bao ¢ nhiéu loai. Cac vitamin khéc
nhu folic acid, ascorbic acid, vitamin E (tocophenol), va p-aminobenzoic acid cling dugc st
dung trong nudi ciy mé va té bao, dic biét khi té bao sinh truéng & mat dd quan thé rat thap.
N6i chung, cc vitamin nay dugc bd sung trong khoang 0,1-10,0 ppm.

2.6.1.5. Cdac chat bé sung vao moi truong cdy mo
a. Amino acid va cac nguon cung cap nitrogen khac

Mic du té bao c6 kha ning téng hop tit ca cac amino acid can thiét nhung su bd
sung cac amino acid vao mdi trudng nudi cay 1a dé kich thich su ting trudng cia té bao.
Viéc sir dung amino acid ddc biét quan trong trong méi trudng nudi cdy té bao va nudi
cay té bao tran. Amino acid cung cip cho té bao thuc vat nguén amino acid sin sang cho
nhu ciu cua té bao va ngudn nitrogen nay duoc té bao hip thu nhanh hon nitrogen vé co.

Céac nguon nitrogen hitu co thuong sir dung trong méi trudng nudi ciy té bao thuc
vat 1a hon hop amino acid nhu casein hydrolysate, L-glutamine, L-asparagine va adenine.
Casein hydrolysate noi chung dugc sir dung véi néng do 0,05-0,1%. Khi amino acid dugc
cung cép riéng r& thi can phai can thin vi né co thé can tré sy ting trudng cua té bao. Mot
vi du vé& amino acid trong méi trudng nudi cdy lam ting su ting trudng cua té bao 1a
glysine 2 mg/l, glutamine dén 8 mM, asparagine 100 mg/I, L-arginine va cysteine 10 mg/I
va L-tyrosine 100 mg/l. Tyrosine ciing dugc sir dung dé kich thich sy phat sinh hinh thai
trong nudi cdy té bao nhung chi nén sir dung trong méi trudng co agar. Cung cap
adenine sulfate vao moi truong nudi cdy cé thé kich sy ting truong cua té bao nudi cy
va kich thich manh su tao chdi.

Cac md duoc nudi cay van c6 kha ning tong hop cac amino acid can thiét cho céac
qua trinh trao d6i chat khac nhau. Mic du thé, viéc bd sung cac amino acid vao méi truong
van can thiét dé kich thich sinh truéng té bao trong nudi ciy protoplast va dé hinh thanh cac
dong té bao. Khong giéng nhu cac N vo co, cac amino acid dugc cac t& bao thuc vat hip thy
nhanh hon. Casein hydrolysate (0,05-0,1%), L-glutamine (8 mmol/L), L-asparagine (100
mmol/L), L-glycine (2 mmol/L), L-arginine va L-cystein (10 mmol/L) 1a nguén N hitu co
thich hop duoc dung trong cic méi trudng nudi cdy. Tyrosine (100 mmol/L) chi duoc dung
khi c6 bo sung agar vao mdi truong. Cac amino acid dugc bo sung riéng 1¢ thuong han ché
su sinh trudng cua té bao trong khi hdn hop cta chiing lai c6 hiéu qua hon. B6 sung vao moi
truong adenine sulphate c6 thé kich thich sinh trudng cua té bao hoic lam ting kha ning tao

choi.
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b. Than hoat tinh

B6 sung than hoat tinh vao trong méi trudng nudi cdy s& c6 loi ich va ¢ tac dung
khir doc. Khi bd sung than hoat tinh vao méi truong nudi cdy thi s& kich thich sy ting
truong va biét hoa phong lan, hanh, ca rdt, ca chua, ciy truong xuan nhung lai co tac
dung can dbi voi thude 14, dau nanh, tra mi. Than hoat tinh néi chung anh hudéng trén 3
mat: hat cac hop chét can, hut cac chat didu hoa sinh trudng hodc lam dén méi truong.
Ngudi ta cho rang tac dung can su ting trudng ciia mo cdy khi co su hién dién cua than
hoat tinh trong méi truong 1a do nd hut chat diéu hoa sinh truéng cé trong moi truong.
NAA, kinetine, IAA, BAP, 2iP lién két v6i than hoat tinh. Kha nang kich thich sy ting
trudng cia than hoat tinh 13 do n6 két hop véi cac hop chét phenol doc tiét ra trong thoi
gian nudi cdy. Than hoat tinh thuong duoc bd sung vao madi truong voi ndng do 0,5-3%
(W/v).

B6 sung AC vao mdi truong nudi cdy di kich thich sinh truong va phan hoa & cac
loai hoa lan, ca rét, day thuong xuan va ca chua. Ngugc lai, nd gay uc ché & thudc 14, dau
tuong va cac loai thudc chi Camellia. N6i chung AC dugc rua acid va trung hoa trudc khi
bd sung nd & ndng d6 0,5-3% vao mdi trudng nudi cdy. AC ciing gitp lam giam doc t6 bang
cach dao thai cac hop chit doc (vi du: phenol) dugc tao ra trong qué trinh nudi cdy va cho

phép té bao sinh truong ma khong bi tré ngai gi.
c. Nudc dira

Cong bd dau tién vé sir dung nudc dira trong nudi cly mo thudc vé Van Overbeek
va cong su (Van Overbeek cs, 1941,1942). Sau do, tac dung tich cuc ctia nudc dira trong
moi truong nudi céy mé, t& bao thuc vat da duge nhiéu tac gid ghi nhan. Nuodc dura da
duogc xé4c dinh 1a rat giau cac hop chat hitu co, chat khodng va chét kich thich sinh truéng
(George, 1993; George, 1996). Nudc dira da dugc st dung dé kich thich phan hoéa va
nhan nhanh chdi ¢ nhiéu loai cay. Nudc dira thuong dugc 1ay tir qua ciia cac giéng va cay
chon loc dé st dung tuoi hodc sau bao quan. Nudc dira dugc mat ) cong ty hoa chit ban
dudi dang déng chai sau ché bién va bao quan. Thong thudng nudc dira duoc xir 1y dé
loai trir cac protein, sau d6 dugc loc qua mang loc dé khu trung trude khi bao quan lanh.
Tén du protein trong nudc dira khéng gdy anh huong dén sinh trudng cia mé hoic té bao
nuoi céy, nhung co thé dan toi két taa dung dich khi bao quan lanh. Chét can c6 thé duoc
loc bo hodc dé ling dudi day binh rdi gan bé phan can.

Nudc dira thuong dugc s dung & ndng do tir 5 dén 20 % (v/v).
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d. Bt chudi

Bot chudi kho hodc bot nghién tir qua chudi xanh duoc sir dung trong nudi ciy mo
mot s6 cay trong nhu phong lan. Ham luong str dung vao khoang 40g bot kho/l. Dé tranh
dong cuc, can bd sung bot vao dung dich mot cach tir tir réi khudy déu. Nude chiét tir

khoang 100 g thit qua chudi xanh ciing duoc sir dung bd sung vao méi trudng.
e. Mot s6 hdn hop dinh dudng hiru co phirc tap khac

Nude cbt ca chua, dich chiét khoai tdy nghién, dich chiét mach nha, dich chiét
nam men (yeast extract), casein thuy phan (casein hydrolysate) ciing dugc st dung dé
lam tdng su phat trién ctia mé seo hay co quan nuoi céy.

f. Dich chiét nAm men (yeast extract-YE)

V6i dich nAm men, White (1934) lan dau tién nudi thanh cong ré ca chua trong ong
nghiém kéo dai v6 thoi han. Thanh phﬁn héa hoc ctia dich nAm men it duoc cha ¥ phan tich.
Chu yéu chta: dudng, nucleic acid, amino acid, vitamin, auxin, mudi khoang. Tac dung cta

YE véi 1é rat tot nhung véi callus thi khong rd rang.

g. Dich thiiy phan casein (casein hydrolysate-CH)
Puogc st dung rong rai trong ky thuat vi sinh vat, & nuoi céy mé va té bao thuc vat

chu yéu dugc sir dung lam ngudn bo sung amino acid.

h. Hon hgp amino acid nhan tao

Duya vao nhitng két qua phan tich cac hdn hop chét ty nhién néi trén nhiéu tac gia da
dé ra nhimng cong thic pha ché hdn hgp amino acid nhan tao dé bd sung vao méi truong
dinh dudng. Két qua sir dung cac hdn hop niy con rat khac nhau, c6 thé do yéu cau amino
acid cua timg loai t& bao 1a khong giéng nhau. Trong méi truong long dé nudi callus lta va
moi truong tai sinh cAy laa tir callus thi proline 1a mot thanh phan quan trong.
i. Agar

Dbi voi nudi cay tinh, néu sir dung méi trudng 1ong, mo ¢ thé bi chim va s& chét
vi thiéu 6xy. Pé tranh tinh trang nay, méi truong nudi cdy duoc lam dic lai bing agar;
mot loai tinh bot duge ché tir rong bién va mé dugc cay trén bé mit ciia moi trudng. Agar
thuong dugc sir dung & nf‘)ng d6 0,6 dén 1%.

2.6.1.6. Cdc chit diéu hoa sinh truéng

Bén canh céc cht cung cép dinh dudng cho mé nudi céy, viée bd sung mdt hoac
nhiéu chit diéu hoa sinh truong nhu auxin, cytokinin va giberellin 13 rat can thiét dé kich

thich sy sinh trudng, phat trién va phan hoa co quan, cung cap stc song tot cho mo va cac
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t6 chirc. Tuy vay, yéu cau dbi véi nhitng chit nay thay doi tuy theo loai thuc vat, loai mo,
ham luong chét diéu hoa sinh trudong ndi sinh ciia ching. Céac chat diéu hoa sinh truong

thuc vat dugc chia thanh cac nhom chinh sau day:
a. Nhom cac auxin

Mbi truong nudi ciy duoc bd sung cac auxin khac nhau nhu: 1H- indole-3-acetic
acid (IAA), 1-naphthaleneacetic acid (NAA), 1H-indole-3-butyric acid (IBA), 2.4-
dichlorophenoxyacetic acid (2,4-D) va naphthoxyacetic acid (NOA). IAA 1a auxin ty nhién
c6 trong mo thyc vat; con lai NAA, IBA, 2,4-D va NOA la cac auxin nhan tao, thuong thi
cac auxin nhén tao c6 hoat tinh manh hon vi do dic diém phan tir ciia chung nén cac enzyme
oxy hoa auxin (auxin-oxydase) khong c6 tdc dung. Nhiing auxin c6 hiu lyc riéng biét trong
nudi cay té bao thuc vat 1a 4-chlorophenoxyacetic acid (4-CPA) hoic p-chlorophenoxyacetic
acid (PCPA), 2,4,5-trichlorophenoxyacetic acid (2,4,5-T), 2-methyl-4-chlorophenoxyacetic
acid (MCPA), 4-amino-3,5,6-trichloropicolinic acid (picloram), va 3,6-dichloro-2-
methoxybenzoic acid (dicamba). Pic diém chung ciia cac auxin 14 tinh chat phan chia té
bao. Cac hormone thudc nhém ndy co cac hoat tinh nhu: ting trudng chiéu dai than, 1ong
(giong), tinh hudng (sang, dat), tinh wu thé ngon, tao ré, va phan hoa mach dan. Noi chung,
cac auxin dugc hoa tan hodc trong ethanol hodc trong NaOH loang.

Mac du, nhiing chi tiét & muc do phén tu vé hoat dong cua auxin van chua duogc biét
nhiéu, nhung mot sé nghién ctru vé di truyén va phan tir dd cung cdp nhimg két qua méi tha
vi. Trong nhitng nim qua, mot s6 gen md hoa cho cac protein lién két auxin (auxin binding
proteins) dd dugc tao dong (cloning) va khao sat cac dic diém cua ching, va thong tin moi
vé gen cam ung auxin (auxin-induced gene) ciing dd thu duoc. Auxin c6 tac dung hoat hoa
cac ion H' truc tiép hodc gian tiép (thong qua sy anh huong 1én cac enzyme) 1am ting tinh
dan hoi cia thanh té bao, ting tinh gian nd cua t& bao trong phan ung véi ap suit truong.
Auxin ciing c6 anh huéng & mirc d6 biéu hién gen va kich thich qua trinh tao ré.

Céc auxin c6 thé 13 auxin ty nhién hodc tong hop, thudng dugc dung trong nudi cdy mod
va té bao dé kich thich su phén bao va sinh trudng cua mo seo, dac biét 1a 2,4-D, tao phodi
vo tinh, tao ré,. ..

Auxin 1a nhom chit didu hoa sinh truong thuc vat dugc sir dung thuong xuyén
trong nudi ciy mé té bao thuc vat. Auxin két hop chit ché véi cac thanh phan khac cua
moi trudong dinh dudng dé kich thich sy ting trudng ctia mo seo, huyén phu té bao va
diéu hoa su phat sinh hinh thai, dic biét 1a khi né dugc phdi hop sir dung voi cac
cytokinin. Sy ap dung loai va ndng d6 auxin trong moi trudng nudi cay phu thudc vao:

- Kiéu tiang truong hodc phat trién can nghién ctu

- Ham lugng auxin ndi sinh ciia mau cay
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- Kha ning téng hop auxin ty nhién ctia mau ciy

- Su tac dong qua lai gitra auxin ngoai sinh va auxin ndi sinh

- Pic tinh cua auxin: Auxin c6 vai tro kich thich su ting trudng va kéo dai té bao.
Auxin c6 kha ning khéi dau sy phan chia té bao.. Pac diém chung cta cac auxin 14 tinh
chit phan chia té bao. Cac hormone thugc nhém nay co cac hoat tinh nhu: ting truong
chiéu dai than, long (giéng), tinh hudng (sang, dat), tinh uu thé ngon, tao r& va phan hoa
mach dan. No6i chung cac auxin dugc hoa tan hodc trong ethanol hoic trong NaOH lodng
(Razdan 1994)

Céc auxin lién quan t&1 d§ dai cua than, ddt, chdi chinh, ré... Pbi véi nudi cfiy
mo, auxin dd duogc sir dung cho viée phan chia té bao va phan hoa ré. Nhimg auxin ding
rong rii trong nudi cdy mo 1a IBA (3-indolebutiric axid), IAA (3-indole acetic axid),
NAA (Napthaleneaxetic axid), 2,4-D (2,4-D-Dichlorophenoxyaxetic axid) va 2,4,5-T
(Trichlorophenoxyacetic axid). Trong s6 cac auxin, IBA va NAA chu yéu sir dung cho
moi trudng ra ré va phdi hop véi cytokinin st dung cho moéi trudong ra chdi. 2,4-D va
2,4,5-T rét c6 hiéu qua ddi voi mdi truong tao va phat trién callus. Auxin thudng hoa tan
trong etanol hodc NaOH pha loang.

Vai tro cua cac chéat thuoc nhom auxin duoc khai quat dudi day:
- Kich thich phan chia va kéo dai té bao
- Chéi dinh cung cip auxin gy ra (rc ché sinh truong ctia chdi bén. Uu thé choi
dinh 1am tc ché sinh truong cta chdi nach. Néu ngit bo chdi dinh s& dan dén su phat
chdi nach. Néu thay thé vai tro cta chdi dinh (d3 bi ngit bo) bang mot 16p chit keo c6
chtta IAA thi chdi nach van bi (¢ ché sinh truong. Co ché @c ché cua chdi dinh lién
quan dén mot chat diéu hoa sinh trudng khac 1a ethylene. Auxin (IAA) kich thich chdi
bén san sinh ra ethylen lam tc ché sinh truong ciia chdi dinh.
- TAA dong vai tro kich thich sy phan hod ctia cac md dan (xylem and phloem).
- Auxin kich thich sy moc ré & canh gidm va kich thich sy phat sinh chéi phu trong
nudi ciy mo.
- Auxin c6 cac anh huong khac nhau ddi voi su rung 14, qua, sy dau qua, sy phat trién
va chin cua qua, sy ra hoa trong mdi quan hé voi diéu kién mai truong.
- Tao va nhan nhanh mé se¢o (callus)
- Kich thich tao chdi bat dinh (¢ nong do thap)
- Tao phoi soma (2,4-D)
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b. Nhém cac cytokinin

Céc cytokinin 1a din xuat ctia adenine, ddy 1a nhitng hormone lién quan chu yéu dén
su phan chia t& bao, sy thay ddi vu thé ngon va phan héa chdi trong nudi cdy mo. Cac
cytokinin dugc st dung thuong xuyén nhit 1a 6-benzylaminopurine (BAP) hoic 6-
benzyladenin (BA), 6-y-y-dimethyl-aminopurine (2-iP), N-(2-furfurylamino)-1-H-purine-6-
amine (kinetin), va 6-(4-hydroxy-3-methyl-trans-2-butanylamino)purine (zeatin). Zeatin va
2-iP 1a cac cytokinin ty nhién, con BA va kinetin la cdc cytokinin nhan tao. N6i chung,
ching dugc hoa tan trong NaOH hoédc HCl loang.

Mot s6 hop chit dugc phat hién trong thoi gian gan ddy co hoat tinh gidng cytokinin
la N,N’-diphenylurea (DPU), thidiaziron, N-2-chloro-4-puridyl-N-phenyl urea (CPPU) va
mot s6 dan xuat khac cta diphenyl urea. Hiéu qua dic biét cta cac hop chéat goc urea 18n sy
sinh trudng ciia md thuc vat can phai duoc nghién ctru thém.

Ty 1& auxin/cytokinin rat quan trong ddi véi sy phat sinh hinh thai (morphogenesis)
trong cac hé théng nudi cay. Ddi véi su phat sinh phdi (embryogenesis), dé tao callus va ré
can co ty 18 auxin/cytokinin cao, trong khi ¢ trudng hop nguoc lai sé dan dén sy sinh san
chdi va chdi nach. Véan d& quan trong khong kém 13 ndng d6 ctia hai nhom chét diéu khién
sinh truong nay. Chang han 2,4-D cling véi BA & nong d6 5,0 ppm kich thich su tao thanh
callus & Agrostis nhung néu dung & ndng d6 0,1 ppm ching s& kich thich tao chdi mic du
trong ca 2 trudng hop ty 1é auxin/cytokinin 13 bang 1. Co ché hoat dong cua cytokinin 14
chua dugc biét rd rang mic du c6 mot sd két qua vé sy co mit cua cac hop chat mang hoat
tinh cytokinin trong RNA véan chuyén (transfer RNA). Céc cytokinin ciing ¢ hoat tinh tong
hop RNA, ting hoat tinh enzyme va protein trong cac mo nhét dinh.

- Kinetin dugc phan 1ap tir ché pham DNA cii hodc nucleic acid méi sau khi khir
tring & nhiét d6 cao hay dun soi. Trong co thé song khong co kinetin ton tai, san pham nay
kich thich su phat sinh chdi cua cdy thudc 14 nudi cdy, nhung néu phdi hop xtr Iy ciing auxin
& ty 16 nong d6 thich hop thi s& kich thich qué trinh phan chia té bao (do d6 c6 tén 1a kinetin)
0 cac mo khong phan hoa.

Trong tu nhién ciing tdn tai mot hormone phan bao khéc, Letham 1a nguoi dau tién
da phan 1ap, tinh ché va cho két tinh thanh cong hormone phéan bao ty nhién do tir ndi nhii
dang ¢ dang sita cta hat ngd. Hop chit cytokinin tir nhién d6 duoc goi 1a zeatin (zea: ngd).

- Tuong tu cac cytokinin khéc, zeatin ciing 1a mot dan xuat cua adenin. Trong thyc
tidn nudi cdy mo ngudi ta chi ding zeatin trong nhiing truong hop dic biét vi gia thanh rat
dat, thuong thay thé zeatin bang kinetin hodc mot san pham téng hop nhén tao khac, d6 1a:

- 6-Benzylaminopurine (BAP): Hoat luc cia BAP cao hon nhiéu so véi kinetin va

ban than BAP bén viing hon zeatin duéi tac dong ctia nhiét 46 cao. BAP c6 kha niang lam
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tang hinh thanh cac san pham thir cip va ting kich thudc cta té bao & cac 14 mam, kich thich
su nay mam cua hat va qua trinh trao d6i chat.

Cytokinin lién quan téi sy phan chia té bao, phan héa chdi v.v... Trong moi
truong nudi cdy md, cytokinin can cho sy phan chia té bao va phan héa chdi tir md seo
hoic tir cac co quan, giy tao phdi vo tinh, ting cudng phat sinh chdi phu.

Chirc nang chi yéu cua cac cytokinin duge khai quat nhur sau:
- Kich thich phan chia té bao
- Tao va nhan callus
- Kich thich phat sinh chéi trong nuéi cay mo
- Kich thich phat sinh chdi nach va kim ham anh huéng uu thé cta chdi dinh
- Lam tang dién tich phién 14 do kich thich sy 16n 1én cua té bao
- C6 thé 1am ting sy mo cia khi khong & mot sd loai
- Tao chdi bit dinh (6 ndng do cao)
- Ut ché su hinh thanh ré
- Uc ché su kéo dai chdi

- Uc ché qua trinh gia (ho4 vang va rung) ¢ 14, kich thich tao diép luc
¢. Gibberellin

Gibberellin dugc phat hién vao nhitng ndm 1930. Lich st phat hién nhém hormone
nay bat dau tir 1895 khi ngudi Nhat néi vé bénh laa von. Nam 1926, xac dinh dugc bénh d6
1a do loai ndm Gibberella fujikuroi giy ra. Pén nhimg nam 30, méi phan lap va tinh ché
duoc hoat chat, duoc goi la gibberellin. Mai sau chién tranh thé gidi thu II ndm 1950, nguoi
Anh va ngudi My méi biét dén cong trinh nay cua ngudi Nhat. Téi nay, ngudi ta da phat
hién dugc trén 60 loai thuoc nhoém gibberellic acid. Loai gibberellic acid thong dung nhat
trong nudi cdy mo thyc vat 1a GA;.

Trong doi séng thuc vat gibberellin dong vai trd quan trong dbi v6i nhiéu qua trinh
sinh 1y nhu: sinh 1y ngti nghi ctia hat va chdi, sinh 1y phat trién cta hoa, 1am ting sinh truéng
chiéu dai cua thuc vat.

Nhung trong nudi cdy mé va té bao thuc vat tac dung cua gibberellic acid chua that
rd rang. Nhiéu tac gia c6 sir dung va coi d6 1a thanh phan khong thé thiéu cia mot loai moi
truong chuyén dung nao do.

Trong s6 hon 20 chat thudc nhoém gibberellin, GA3 1a chét dugc st dung nhiéu
hon ca trong thuc tién. GA3 kich thich kéo dai chdi va ndy mam caa phéi vo tinh. So voi
auxin va cytokinin, gibberellin hiém khi duoc diung. GA3 c6 tinh hoa tan trong nudc.

Gibberellin ¢6 cac chic nang co ban sau:
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- Cac mo phan sinh tré, dang sinh truong, cac phoi non, té bao dau ré, qua non, hat
chua chin hodc dang ndy mam déu co chira nhiéu gibberellic axit.

- Kich thich kéo dai chdi do ting cudong phan bao va kéo dai té bao, vi du kéo dai than
va dong lta sau khi phun GA3, kéo dai d6t than. Cac cay lin thuong bi thiéu
gibberellin.

- Pha ngu hat gidng hodc cu gidng, vi du pha ngi1 khoai tiy sau thu hoach.

- Kiém soat su ra hoa cia céac cdy 2 nam tudi. Nam dau thAn mim nim in, sau mua
dong mam hoa kéo dai d6t rat nhanh va phan hoa hoa

- Uc ché sy hinh thanh & bt dinh

- Kich thich sinh tong hop ciia a-amylase & hat ciy ngii cdc nay mam, gitp tiéu hoa
cac chét du trit trong ndi nhii d& nudi mam cay

- Cac chat tic ché tong hop kich thich qua trinh tao ¢t (than cu, than hanh va cu)

- Kich thich sy nay mam cua phan hoa va sinh truéng ciia dng phan

- C6 thé gay tao qua khong hat hodc 1am ting kich thudc qua nho khong hat

- C6 thé 1am cham sy hod gia ¢ 14 va qua cdy c6 mui

e. Abscisic axit (ABA)

ABA thudc nhém cac chét e ché sinh truong ty nhién gy ra sy ngu nghi cia chdi,
lam cham su nay mam cua hat va su ra hoa, dong khi khéng. ABA con c6 tac dung tang
cuong kha nang chéng chju cta té bao thuc vat dbi voi diéu kién ngoai canh bét loi, vi vay
ABA duoc dua vao mdi truong nudi cdy va mang lai hiéu qua nhat dinh
Trong nudi ciy mo va té bao, ABA c6 tac dung tao phdi vé tinh, kich thich sy chin cua
phoi, kich thich su phat sinh chdi & nhiéu loai thuc vat. Cac tac dung co ban cua ABA la:

- Tham gia vao sy rung 14, hoa, qua & hau hét cac cdy trong va giy ra sy nit qua

- ABA thuong duoc san sinh khi co cac yéu té e ché cdy trong nhu mat nudc va
nhiét d6 thap dong bing

- Tham gia vao su nga nghi, kéo dai thoi gian ngi nghi va 1am cham su ndy mam cta
hat

- Uc ché su kéo dai than va dugc sir dung dé kiém soat sy kéo dai than canh

- Gay ra sy dong khi khong
f. Ethylene

Céc chtic nang co ban cua ethylene:

- Gay gia ho4 14, kich thich su rung 14 va qua

- Lam chin qua
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- Sinh tong hop ethylene dugc ting cuong khi qua dang chin, ciy dang bi ung, l3o
hod, ton thuong co gidi va bi nhiém bénh

- Piéu khién su chin cia mot sd loai qua

- Ethylene kim ham sy ra hoa cta da sb cdy. Tuy vay, su ra hoa cua xoai, dira, mot s6
cay canh lai dugc kich thich béi ethylene.

- Kich thich né hoa, kich thich sur 130 hoa cua hoa va la

Bang 2.3. Céc chit thudc nhém Auxin

Tén céc chit Phén tir lwong va twong Chuén bi dung dich, bio quan va
dwong stir dung
Phin tir S6 Dung Pha Bao Biao Khit Nong
lwong M moi loang qua qua trun do sw

= n n g dung

1mg khoé 1éng (mg/
/L L)
p- 186.6 536 EtOH — RT  2- CA 0.1-
Chlorophenoxyaceti 8OC 10.0
c acid (4-CPA)
2,4- 221 453 — — RT  2- CA  0.01-
Dichlorophenoxy- 8OC 6.0
acetic acid
2,4- 243 4.12 Nubéc — RT  2- CA  0.01-
Dichlorophenoxy- 8OC 6.0
acetic acid Sodium
salt
Indole-3-acetic acid 175.2 571 EtOH/ Nué _o'c o'c CA/ 0.0lI-
Free acid (IAA) IN c F 3.0
NaOH
Indole-3-acetic acid 197.2 5.07 Nu6c Nuo 2- -OOC CA/  0.01-
Sodium salt c 8OC F 3.0
Indole-3-acetic acid 189.2 529 — — 2- 2- — —
methyl ester 80C 80C
Indole-3-acetyl-L-  290.3 345 05N Nué _o'c oc F 001
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aspartic acid NaOH ¢ 5.0
Indole-3-butyric acid 203.2 490 EtOH/ Nudé 2- -OOC CA/  0.1-
(IBA) IN c 'C F 10.0
NaOH
Indole-3-butyric acid 241.3 4.14 Nudc — 2- - CA/F 0.1-
Potassium salt (K- 80C OOC 10.0
IBA)
Alpha-Naphthalene- 186.2 5.37 IN Nuéc RT  2- CA 0.1-
acetic acid Free acid NaOH 80C 10.0
(NAA)
Beta-Naphthoxy- 202.2 495 1IN Nuéec RT  2- CA 0.1-
acetic acid Free acid NaOH 80C 10.0
(NOA)
Phenylacetic ~ acid 136.2 7.34 EtOH — RT  2- CA/F 0.1-
(PAA) 'C 50.0
Picloram 241.5 4.14 DMSO — RT 2- CA  0.01-
'C 10.0
2,4,5- 255.5 391 EtOH — RT 2- CA  0.01-
Trichlorophenoxy 80C 5.0
acetic acid (2,4,5-T)
2,3,5-Triiodobenzoic 499.8 2.00 1IN Nudc - - F 0.05-
acid Free acid NaOH OOC OOC 5.0
(TIBA)

Ky hiéu: CA = coautoclavable (Khir tring cting v6i cic chat khac trong méi trudng)

F = filter sterlize: Khtr trung bang loc qua phin loc

CA/F: Khtr tring cing vé6i cac thanh phan khac cia méi truong nhung c6 kha ning bi
mat hoat tinh it nhiéu, c6 thé bu dip bang cach bd sung thém hodc khtr tring bang loc qua

phin loc.
Béng 24. Cac chit thudc nhém cytokinin

Tén hoa chat Phén tir lwgng va twong Chuin bi dung dich, bio quan
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duong va sir dung
Phin S§ pM Dung Pha Bio Bio Khir Nong
tir = moi loAin quin qud trun d¢ s
lwgn 1mg/L g n g dung
g l6ng (mg/
L)
Adenine Free base 135.  7.40 1.0OHCI Nué RT 2- CA 50-
1 c g’ 250
C
Adenine hemisulfate 184. 5.43 Nudce — RT 2- CA 50-
Hemisulfate salt 2 80 250
C
6- 225. 444 IN Nuo RT 2- CA/ 0.1-
Benzylaminopurine 3 NaOH c 80 F 5.0
(BA) C
6- 261. 3.82 Nudc — RT 2- CA/ 0.1-
Benzylaminopurine 7 80 F 5.0
Hydrochloride C
6- 225. 444 IN Nuo RT 2- CA/ 0.1-
Benzylaminopurine 3 NaOH c 80 F 5.0
(BA hoac BAP) C
N-Benzyl-9-(2- 309. 3.23 EfOH — ¢ - CA/ 0.l-
tetrahydropyranyl)ad 4 00 F 5.0
enine (BPA) C
N-(2-Chloro-4- 247.  4.04 DMSO — ,¢%c 2- F 0.00
pyridyl)-N'- 7 80 1-1.0
phenylurea (4- C
CPPU)
6-(gamma,gamma-  203.  4.92 IN Nus 'c - CA/ 1.0-
Dimethylallylamino) 2 NaOH c 00 F 30.0
purine (21P) C
6-(y, v- 203. 4.92 IN Nudc -OOC - CA/  1.0-
Dimethylallylamino) 2 NaOH 00 F 30.0
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purine (2iP)
1,3-Diphenylurea
(DPU)

Kinetin

Kinetin

Kinetin

Kinetin
Hydrochloride

1-Phenyl-3-(1,2,3-
thiadiazol-5-yl) urea

Trans-Zeatin Free

base

Zeatin

Trans-Zeatin
Hydrochloride

Trans-Zeatin

riboside

212.

215.

215.

215.

251.

220.

219.

219.

255.

351.

4.71

4.65

4.65

4.65

3.97

4.54

4.56

4.56

3.91

2.85

75

DMSO

IN
NaOH

IN
NaOH

IN
NaOH

Nudce

DMSO

IN
NaOH

IN
NaOH

Nudc

IN
NaOH

Nudc

Nudc

Nudc

Nudce

Nudc

Nudc

RT

RT

0
-0C

-0C

@

O <, ' O <o !

CA/

CA/

CA/

CA/

CA/

CA/

CA/

CA/

0.1-
1.0

0.1-
5.0

0.1-
5.0

0.1-
5.0

0.1-
5.0

0.001
-0.05

0.01-
5.0

0.01-
5.0

0.01-
5.0

0.01-
5.0

Ky hiéu: CA = coautoclavable (Khtr tring cing véi cac chat khac trong mdi truong)
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F = filter sterlize: Khtr trung bang loc qua phin loc .

CA/F : Khir tring cuing v&i cac thanh phan khéc ciia méi truong nhung c6 kha ning bi

mat hoat tinh it nhiéu, c6 thé bu dap bang bd sung thém hodc khir tring bang loc qua phin

loc.

Béng 2.5. Nh6m cc chét diéu hoa sinh truéng khac

Tén héa chit

Phan ti lwgng va

Chuin bi dung dich, bao quian va sir

twong dwong dung
Phi S6 Dung Pha  Bio Bio Khir Nong
n L moi loAng quan quian trung do sw
tdr M I6ng dung
lwg = (mg/L)
ng 1m
g/
L
. 0 0
(+_)—cis,trans—Abscisic 264. 3.7 IN Nude o c o0oc €A 0l
acid (ABA) 3 NaOH F 10.0
Ancymidol 256. 3.9 DMS — »8'c  -0c CA/ 1.0-
3 0 0] F 10.0
Chlorocholine 158. 6.3 Nudéc — RT 2-80C F up to
chloride (CCC) 1 3 500
3,6-Dichloro-o-anisic  221. 4.5 EtOH/ — »8'c 28 c F 001
acid (Dicamba) 0 2 Nudc 10.0
Gibberellic acid 346. 2.8 EtOH — RT 2-80C CA/ 0.01-
(GA)) 4 9 F 5.0
Gibberellic acid 384. 2.6 Nuéc — ».8'c .o c CA/ 0.01-
Potassium salt (K- 5 0 F 5.0
GA))
: . 0 0
Gibberellin A4 Free 332. 3.0 EtOH — 0C oc F 0.01-
acid (GA,) 4 5.0
0 0
(+_)—Jasmonic acid 210. 4.7 EtOH — 2-8 C oc F 0.01-
3 6 100.0
Phloroglucinol 126. 7.9 Nudéc — RT 2-80C CA/ >162
1 3 F
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N- 169. 59 IN  Nuéc RT 8 c F —
(Phosphonomethyl)gl 1 1 NaOH

ycine (Glyphosate)

Succinic acid 2,2- 160. 62 Nuéc — r8'c  28'c CA/ 0.1-
dimethylhydrazide 2 4 F 10.0

Ky hiéu: CA = coautoclavable (Kht tring cing véi cac chat khac trong mdi truong)

F = filter sterlize: Khtr tring bang loc qua phin loc .

CA/F : Khir trung cung véi cac thanh phan khac cta moi trudng nhung cé kha ning bi

mat hoat tinh it nhiéu, c6 thé bu dap bang bd sung thém hozc khir tring bang loc qua phin

loc.

Béng 2.6. Gi6i thiéu tom it vé mot so chat diéu hoa sinh truéng chinh & thuc vét

A Nhom auxin Chikc niing trong hé théng nudi cdy md
1 Indole-3-acetic acid - Phan chia té bao
(IAA) - Tao va nhan callus
2 Indole-3-butyric acid - Tao r& bat dinh(d ndng do cao)
(IBA) - Tao chéi bét dinh(d ndng do thap)
3 1-naphthaleneacetic acid - Tao phoisoma (2,4-D)
(NAA) - irc ché choi nach
4 2,4-dichlorophenoxy-
acetic acid (2.4D)
5 (24,5-T)
6  Picloram
7  Dicamba
8  p-chlorophenoxy-
acetic acid (CPA)
9  Phenylacetic acid (PAA)
B Nhoém cytokinin Chiic ning trong hé thong nudi cdy mé
1  Kinetin - Phén chia té bao
2 6-Bezylamino- - Tao va nhan callu‘s
purine (BAP) - Kich th‘ich Pét choi néc‘h.
3 Zeatin (2) - Tao chdi bat dinh (¢ nong dd cao)
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4  Zeatinriboside (ZR) - {rc ché sy hinh thanh ré
Isopentenyladenosine - rc ché sy kéo dai chdi.
(iPA) - {rc ché qua trinh gia (hod vang) & 1a.

Isopentenyladenine (iP)
Thidiazuron (TDZ)
N-(2-chloro-4-pyridyl) -
N-phenylurea (CPPU)

C Nhom gibberellin Chic ning trong hé thong nudi cdy mé

1 Gibberellic acid (GA3) - Kéo dai choi

2 Gibberllin 1 (GAI) -Phingd & hat giong.

3 Gibberellin 4 (GA4) - irc che su’ hinh Fhétnh ré bat dinh.

4  Gibberellin 7 (GA7) - Céc chat uc che tong hop kich thich qua trinh

tao cu (than cu, than hanh va cu).

D Nhém cic chit PHST Chirc ning trong h¢ théng nuéi ciy mo
khac

1  Ethylene - Gay gia hoa la
- Lam chin qua
2 Abscisic acid - Su chin cta thé phoi
- Kich thich sy hinh thanh than hanh va than cu
- Thiic day sy phat trién cua tinh trang ngu
3 Nhom Polyamine - Kich thich sy tu hinh thanh ré
- Kich thich sy hinh thanh chdi
- Pay manh sy phat sinh thé phoi.

a  Putrescin
Spermidine
Sspermine

4  Jasmonic acid (Ja) - Kich thich sy hinh thanh than cu va than hanh
Methyl jasmonate (MeJa) - Pay nhanh sy hinh thanh dinh sinh trudng.

Bang 2.7. Huéng din cic phuong phap pha hoa chét, khir tring va béo quén céc chit dimg trong nudi
ciy mo va té bao thuc vat

Tén hoa chat Dung moi hoa tan Cach khir trung Nhiét do bdao

quéin
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AUXIN

2,4-D 50% EtOH
IAA IN NaOH
IBA IN NaOH
NAA IN NaOH
NAA Solution

CYTOKININ

Adenine H2O

BA IN NaOH
BA Commercial 1N NaOH
Grade

Ba solution -
1,3-Diphenylurea DMSO
2Ip IN NaOH
21P Solution -

21P Riboside

Kinetin

Kinetin thuong mai

Dung dich kinetin

Kinetin Riboside

Zeatin Riboside (trans)

Cic chat DHST khic

(+) ABA IN NaOH
GA, 50%EtOH
Phloroglucinol EtOH/H ,0

Succinic Acid

Hap khir tring
Hép khtr tring
Hép khtr tring

Hap khir tring
Hap khir tring

Hap khir tring
Hap khir tring
Hap khir tring

Hap khir tring
Hap khtr tring
Hép khtr tring
Hép khtr tring
Phin loc

Hap khr tring
Hap khir tring
Hap khir tring
Phin loc

Phin loc

Phin loc
Hap khir tring

Hap khir tring

Nhiét do phong
0
-0C
0
0-5C
Nhiét d§ phong

0
0-5C

Nhiét do phong
Nhiét do phong
Nhiét d§ phong

0
0-5C
Nhiét d6 phong

0
-0C

0
Oc
Nhiét d§ phong

Nhiét do phong
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Khang sinh (ANTIBIOTIC)

Amphotericin B

Carbenicinllin
Cefotaxime

Chloramphenicol

Gentamicin sulfate

Kanamycin monosulfate

Nystatin

Rifampicin

Vancomycin. HCL

Cic hoa chit khac

Colchicine
Folic Acid
Riboflavin
Mannitol
Sorbitol

L-Tryptophan
MES

Ca-Pantothenate
Pepton
1-Ascorbic Acid
Biotin

Citric Acid

HO Hép khirtring ~ (_5°C
DMF/H,0 Phin loc 0-5C

Tén hoa chat Dung méi hoa tan Cach khir trung Nhiét dd bao quén
H2O Phin loc O-SOC
H2O Phin loc O-SOC
EtOH/HZO Phin loc Nhiét d6 phong
H O Phin lo 0-5'C
H20 Phin loc Nhiét do phong
Insoluble Phin loc -OOC
EtOH/H, O/ DMSO  Phin loc 0C
HZO Phin loc 0_5OC
H 2O Phin loc Nhiét d§ phong
IN NaOH Hap khir tring O-SOC
H 2O Phin loc Nhiét d§ phong
HZO Hap khir tring  Nhiét d6 phong
HO Hap khtr tring  Nhiét d6 phong
IN NaOH Phin loc Nhiét d§ phong
H O Hap khur trung  Nhiét d6 phong
H20 Phin loc O-SOC
HO Hap khtr tring  Nhiét d6 phong
H 2O Phin loc Nhiét d§ phong
HO Hap khir tring -OOC
HO Hap khtr tring  Nhiét ¢6 phong
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EDTA (Naz) H20/ Nhiét Hap khur trung  Nhiét d6 phong
EDTA (FeNA ) H O/ Nhiét Hap khir tring  Nhiét d6 phong
Ferrric Sulfate H 2O/ Nhiét Hap khtr tring  Nhiét d6 phong
Ferric Tartrate H 2O/ Nhiét Hap khtr tring  Nhiét d6 phong
Ferrous Sulfate H 2O/ Nhiét Hap khtr tring  Nhiét d6 phong
Manganese HZO/ Nhiét Hap khtr tring  Nhiét ¢6 phong
Potasssium Phosphate HZO/ Nhiét Hap khtr tring  Nhiét ¢6 phong

Béng 2.8. Phuong phap tinh tuong duong giita nong do phan triéu (ppm=part per million=1 mg/l) va
nong dd phén tir gam cita mot s6 chit

Nong do Nong d6 phan tir gam (x 10_6M)
ppm = mg/l

24-D NAA IAA BA kinetin GA3
1 5.371 4.524 5.708 4.439 4.439 2.887
2 10.741 9.048 11.417 8.879 9.293 5.774
3 16. 112 13.572 17.125 13.318 13.940 8. 661
4 21.483 18.096 22.834 17.757 18.586 11.548
5 26.853 22.620 28.542 22.197 23.231 14.435
6 32.223 27.144 34.250 26.636 27.880 17.323
7 37.594 31.668 39.959 31.075 32.526 20.210
8 42.965 36.193 45.667 35.515 37.173 23.097
9 48.339 40.717 51.376 39.954 41 .820 25.984
Phan tr lugng (mol Wt) 186.20 211.04 175.18 225.26 21521 346.37

Vi du, cach tra bang néng d6 cua 5 ppm (5 mg/l) ctia IAA sé& tuong duong v6i ndong do
phan tir gam trén bang 1a 28.542 x 10_6M:

Nong d6 IAA: 5 ppm = 28,542 x 10°M

Nong do BA: 8 ppm = 35,515 x 10_6M

Nong d6 NAA: 10 ppm =10 x 5,371 x 10_6M = 53,71 aM
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. s -6 3
Chuyén doi don vi do: 10 M =10 mM = 111M 53

Biéng 2.9. Céch tra cfiu tir nong do phan tir gam tinh sang nong d phén triéu (ppm) hoiic (1 mg/l) cita
mét sb chét (ppm=1mg/)

. -6 A A .
Nbng d¢ phan tir gam (10 M) Nong do ppm = mg/l

NAA 24-D IAA BA Kinetin GA,

1 0.1862 0.2210 0.1752 0.2253 0.2152 0.3464
2 0.3724 0.4421 0.3504 0.4505 0.4304 0.6927
3 0.5586 0.6631 0.5255 1.6758 0.6456 1.0391
4 0.7448 0.8842 0.7007 0.9010 0.8608 1.3855
5 0.9310 1.2052 0.8759 1.1263 1.0761 1.7319
6 1.1172 1,3262 1.0511 1.3516 1.2913 2.0782
7 1.3034 1.5473 1.2263 1.5768 1.5065 2.4246
8 1.4896 1.7683 1.4014 1.8021 1.7217 2.7710
9 1.6758 1.9894 1.5766 1.0273 19369 3.1173
Mol Wt 186.20 211.04 175.18 22526 21521 346.37
Vi du:

. -6

Nong d6 kinetin 3 x 10 M = 0.6456 ppm
. -6

Nong do IAA9x 10 M =1.5766 ppm

Céch chuyén d6i don vi do khi ndng d6 phan tir gam 14 mot sd 1é:

. -6

Vidu: Nong 460 BA 4.5x 10 M=0.9010 ppm + 1.1263 - 0.9010 ppm
=0.9010 ppm + 01127 ppm

=1.0137 ppm

~ppm

2.6.1.7. Céc chit khdng sinh

Chét khang sinh 14 chat dugc san xuat boi cac loai vi sinh vat khac nhau, hodc 1a
cac chét khang sinh tong hop. Chung c6 kha ning ngin chin sy sinh trudng cta cac vi
sinh vat khac va cudi ciing 1am tiéu huy chung.

Cdc khang sinh (antibiotics)
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Bo sung cac khang sinh vao méi truong nudi cay noéi chung thudng dugce tranh do
su hién dién cua ching trong mdi trudng 1am cham sinh trudng ciia mo va té bao. Tuy
nhién, mot sb t& bao thuc vat bi nhidm mot cach hé théng céc vi sinh vat. Dé ngan chan
sinh trudng cua bon vi sinh vat nay, diéu khong thé thay thé 1 1am giau méi truong bang
khang sinh. Streptomycin hodc kanamycin & ndng d6 thip kiém soat hiéu qua hién tuong
nhiém c6 tinh hé théng va méi truong duoc bd sung cac khang sinh nay khong gay bét loi
cho su sinh truong cua té bao nudi cy.

Vai tro ctia cac loai thude khang sinh trong nudi cdy mo va té bao thyc vat:
- Ngin chan sy liy nhiém cia cac vi khudn vao méi truong nudi cy té bao va mo
thue vat
- Ngin chin nAm médc va ndm men 14y nhiém vao mé, t& bao nudi cy
- Loai trir cac chung vi khuan Agrobacterium ding trong chuyén gen ra khoi moi
trudng va mo nudi cdy (sau nudi cdy, hdn hop Agrobacterium véi té bao thuc vat dé
chuyén gen hoan thanh).
- St dung khang sinh trong mdi truong chon loc dé chon cac té bao hoic mo da
dugc chuyén gen (mang gen chi thi khang khang sinh). Cac té bao khong duoc
chuyén gen sé& bi chét trong méi truong ¢ khang sinh & ndng do thich hop.

2.6.1.8. Cdc chit khi tring

Su phat trién ctia ndm va vi khuan rat bat loi cho qua trinh nuéi cdy. Dé tranh diéu
nay mau cdy phai dugc khir tring bé mit bang chét khtr tring trudc khi cdy. Nhimg dung
dich dung dé khir tring vat liéu duoc ké & bang 15 voi ndng do va thoi gian thich hop

vua du dé tiéu diét sy nhiém nidm khuan dong thoi khong lam chét mo nudi ciy.
Quy trinh Kkhir tring bé mit

1. Rira mau bang chét tiy nhe trudc khi thao tac véi dung dich khir tring.

2. Rira mau dudi voi nudce chay tir 10 - 30 phut.

3. Nhiing ngap mau vao dung dich khtr tring trong diéu kién vo tring. Pay nap lo rdi lic
nhe trong thoi gian khir trung.

4. Chét dung dich khir tring di rdi rira vai lan bang nudc cit v tring.
Quy trinh khir tring c6 thé dwoc ting cwong thém bang cach:

1. Trang vat liéu trong dung dich con 70% trudc khi khir tring bang mot loai dung
dich khtr trang khac. Phuong phap hai budc (hai ngudn) nay to ra c¢6 hiéu qua

vo1 mot so loai.

Céng nghé nudi cdy mé té bao thuc vit



84

2. Str dung thém dung dich xtc tdc nhu Tween 20 hay 80 vao dung dich khtr tring
dé lam giam trang thai cing bé mat va lam bé mat mau c6 kha ning tiép xuc tot
hon véi chat khir tring.

3. Khir tring trong diéu kién chan khong c6 tac dung d6i véi viée khir bot khi va

tang thém hi¢u qué cho qua trinh khu trung.
Quy trinh khir trung thwong dwgc ap dung:

1. Rira mau dudi voi nude chay khoang 30 phut.

2. Nhiing ngap mau trong con 70%.

3. Ngam mau trong dung dich CLOROX 10% cong v&i 2 - 3 giot Tween 20 trong
15 phut.

4. Ngam mau trong dung dich CLOROX 5% cdng véi 2 - 3 giot Tween 20 trong 10
phut.

5. Rira lai miu 3 1an v6i nudc ct vo tring.

Béng 2.10. Nhimg dung dich khir trimg phé bién ding cho nudi ciy mé té bao thuc vat

Chit khir tring Nong d9 (%) Thoi gian khir trung (phut)
Calcium hypocholorite 9 - 10 5-30

Sodium hypocholorite 0.5-5 5-30

Hydrogen peroxide 3-12 5-15

Bromine water 1-2 2-10

Ethyl alcohol 70 - 95 0.1-5.0

Silver nitrate 1 5-30

Murcuric choloride 0.1-1.0 2-10

Benzalkonium choloride 0.01 - 0.1 5-20

Antibiotics 4 -50 mg/l 30-60

2.6.2. By pH moi truwong

Té bao va mo thuc vat doi hoi pH tbi wu cho sinh trudng va phat trién trong nudi
cdy. Trong khi chuan bi méi trudng, pH c6 thé duoc diéu chinh dén gia trj can thiét cua
thi nghiém. Do pH anh huong dén sy di chuyén cta cac ion va dbi v6i hau hét cac moi
truong nudi cdy pH 5,0-6,0 trudc khi khir tring duge xem 14 t6i wu. DO pH cao hon s&
1am cho méi truong rat ran trong khi pH thip lai giam kha ning dong dic cua agar. Hau

hét cac moi truong nudi cdy nghéo dém, vi thé chung lam dao dong gia tri pH, su giao
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dong nay co thé gay bt loi cho thi nghiém nubi cdy dai ngay va su sinh trudng cia céac té
bao don hodc cac quén thé t& bao & mat do thép.

Do pH cta mdi truong dinh dudng anh hudng truc tiép toi qué trinh thu nhan céac
chat dinh dudng tir méi trudng vao té bao. Vi vay, ddi voi timg méi trudng nhat dinh va
timg trudng hop cu thé cia cac loai ciy phai chinh d6 pH cta méi trudng vé mirc 6n dinh
ban dau. Nudi cdy callus ctia nhiéu loai cdy, pH ban dau thuong 14 5,5-6,0 sau 4 tuan nudi
céy pH dat duoc gia tri tor 6,0-6,5. Pac bi¢t khi st dung céc loai phu gia co6 tinh kiém
hoic tinh acid cao nhur amino acid, vitamin thi nhat dinh phai phai ding NaOH hoic HCI
lodng dé chinh pH mdi trudng vé tir 5,5-6,5.

Nhirng thi nghiém nudi ciy té bao don hay té bao tran thi viéc chinh d6 pH 1a
bit budc.

Do pH mdi trudong thuong duoc diéu chinh tir 5,8 - 6,0 trude khi khir tring. Nhin
chung néu d6 PH cao hon 6 s& lam moi trudng bi climg va néu thap hon 5 thi agar kho
dong.

2.6.3. Cdc tac nhan lam rin moi truong

Céc tac nhan lam ran hodc tao gel dugc sir dung phd bién dé chuan bi ciac moi
trudng nudi cdy mo dang rin (solid) hodc dang sét (semi-solid). Trong nudi cdy dich 1ong
md hodc té bao bi ngap trong mdi truong va chét do thiéu oxy. Cac gel tao mot gia d&
cho mo sinh trudng trong diéu kién tinh (static conditions).

Agar 14 mot loai polysaccharide thu duoc tir mot sd lodi tio (nganh tio do-
Rhodophyta), chiing ¢6 uu diém hon cac tac nhédn tao gel khac. Trudc tién, gel ciia agar
khong phan tng voi cac thanh phan ctiia moi trudng. Thir hai, chung khong bi thuy phan
boi cac enzyme thuc vat va duy tri su on dinh ¢ tat ca cac nhiét d6 nudi cdy duoc tién
hanh. Binh thudng, tir 0,5-1% agar dugc ding trong méi truong dé tao gel ran chic & pH
dic trung cho méi truong nudi cdy md va té bao thyc vat. Trong nhitng nghién ctru vé
dinh dudng, viéc st dung agar dugc tranh boi vi agar thuong pham khong sach do c6
chtra mot s6 ion Ca, Mg, K, Na va mot s6 nguyén t6 khac ¢ dang vét. Tuy nhién, cac chat
ban nodi trén ciing ¢6 thé duoc loai bo bang cach rira agar voi nude cit hai 1an it nhat 1a 24
gio, trang trong con va lam khé & 60°C trong 24 gio. Néi chung, & 80°C agar ngam nudc
chuyén sang trang thai sol va & 40°C tr¢ vé trang thai gel. Kha ning ngdm nudc cua agar
cao tur 6-12 g/L nudc.

Gelatin & ndng do cao (10%) ciing c6 hiéu qua tao gel nhung bi han ché sir dung
boi vi n6 nong chay & nhiét do thap (25°C). Cac hop chét khac da dugc thir nghiém thanh
cong bao gdbm methacel, alginate, phytagel va gel-rite. Cong ty FMC Corp. gan day da
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phat trién mot loai agarose duoc tinh sach cao goi 1a Sea Plaque(k), loai nay c6 thé duoc
ding dé phuc hoi cac protoplast don (single protoplast) trong nudi cdy. Cellophane duc 15
(perforated cellophane), cau gidy loc (filter paper bridge), bac gidy loc (filter paper wick),
bot polyurethane (polyurethane foam) va xdp polyester (polyester fleece) 1a cac phuong
thirc thay ddi gia thé dugc ding trong moi truong nudi cdy mé hoic té bao.

Diéu thuan lgi khi 1am viée véi cac hop chét tao gel nhan tao 1a chung tao ra céc
gel sach & cac nong do twong d6i thap (1,25-2,5 g/L) va nd c6 thé gitp phat hién su
nhiém ban dugc phat trién trong sudt thoi gian nudi cay. Cac mau vat sinh truong tot hon
trén agar hodc cac tdc nhan tao gia thé khac phu thudc vao loai mé va tung loai khac

nhau.
2.7. Mot s6 loai mdi truweong co ban

Thanh phén co ban ctia mot sd loai moi truong nudi céy mé va té bao thuc vat
dugc trinh bay trong bang 2.1. Mdi truong Murashige-Skoog (MS) 1a mét trong nhiing
loai méi truong duoc st dung rong rai nhét trong nudi céy mé va té bao thuc vat. Moi
truong MS thich hop cho cé thyc vat hai 14 mam va mot 14 mam. Téi nay, co rat nhiéu
cong thirc cai tién moi truong MS trén co s cong thirc gbc do Murashige va Skoog cong
bd nam 1962. Mbi trudng BS dugc thiét ké du tién cho nudi cdy callus hodc nudi ciy
dich huyén phu té bao, sau d6 duoc cai tién va tré thanh moi truong thich hop cho nuoi
cdy protoplast. Moi truong nay ciing duoc sir dung dé tai sinh cdy tir protoplast. Moi
truong Chu (N6) 1 loai méi truong rat hidu qua trong nudi cdy bao phan cua lta, duogc
phat trién dic biét cho nudi cay bao phan cac loai hoa thao, mic du trong cac thi nghiém
nudi cdy bao phan moéi truong duoc phat minh béi Nitsch (1969) van dugce ding phd bién
hon. Mbi truong Nitsch ngdy cang thich hop va phd bién trong nudi cdy cay dau tuong,
c6 ba 14 do (red clover) va cac loai legume khac. Thanh phan dinh dudng ctia méi truong
nay da giup ting sinh truong cua té bao trong qua trinh phat sinh phdi va nudi cdy
protoplast.

Thanh phan hoa hoc ciia méi truong dong vai trd quyét dinh ddi voi thanh cong
ctia nudi ciy té bao va mo thuc vat. Mdi loai cdy, thadm chi mdi kiéu gen, cac kiéu nuodi
cdy khac nhau (nudi cdy mo seo, huyén phu té bao, té bao tran, bao phan, hat phan...) c6
nhitng doi hoi khac nhau vé thanh phan méi truong. Khi bit dau nudi cdy mé mot loai
méi hoac mot giéng méi, can phéi lya chon cho ddi tuong nghién ctru mdt loai modi
truong co ban pht hop. Cho dén nay, cac nha khoa hoc da tao ra mot sé luong rat 16n cac
moi truong thich hop véi timg ddi tuong va myc tiéu nghién ctru. Lich sir ra doi ciia cac

mdi trudng nudi cay mo va té bao thuc vat duoc liét ké & bang 2, trong dé c6 mot s6 moi
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trudng co ban dugc sir dung rat phd bién (bang 3), dic biét 1a cac méi trudng nhu MS,
LS, B5 va WP. Thanh phﬁn hoé hoc cta cdc moi trudng nay dugce thé hién & cac bang 4,
5, 6 va 7. Cac chit diéu hoa sinh truong déng vai tro quyét dinh ddi voi phat sinh hinh
thai, phan chia va phan ho4 té bao, hinh thanh mé va co quan nhu phat chdi va tao ré. Poi
khi thay d6i ndng do cac chit khoang ctia méi trudng ciing dong vai trd quan trong trong

viéc diéu khién cac giai doan phat trién khac nhau cua qua trinh nuéi cay.

Béng 2.11. Mt s6 méi trudmg co’ ban thudng duye sir dung trong nudi ciy mé va té bao thue vat

Thanh Murashige White(1963 Gamborg(1968) Nitsch Heller Schenk Nitsch
phén & Skoog (1951) (1953) & &

(1962) Hildeb Nitsch

(1972) (1967)

Kohlenba
& Schmi
(1975)

(NH,) SO, - _ 134 ] ] ] ]
MgSO, 370 720 500 250 250 400 125
TH,0

Na SO, - 200 - - - - -

KCl1 - 65 - 1,500 750 - -
CaCl,, 440 - 150 25 75 200 -
2H 0

NaNO 3 - - - - 600 - -

KNO, 1,900 80 3,000 2,000 - 2,500 125

Ca(NO,) - 300 ; ; ; ; 500
4H,0

NH4NO3 1,650 - - - - - -

NaHzPO41

HZO

16.5 150 250 125 - -

300 -

NH, H 2PO .

KH PO, 170 - - - - 125
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FeSO, 27.8
7H)
Na EDTA 1

MnSO, 223
4H,0

ZnSO,, 8.6
TH,0

CuSO,  0.025
SH,0

H,SO, -
Fe(SO), -
NiCl -
6H,0

CoCl, 0.025
6H,0

AICI, -
FeCl -
6H,0

FeC(}OSHT1 -
SHZO

K1 0.83
H3BO 5 6.2
NazM OO p 0.25
2H20

2.5

0.75
1.5

88

27.8

37.3

10 (1 H,0)

0.025

0.025

0.75

0.25

3

0.5

0.025

0.5

10

0.5
0.5

0.25

0.1

0.03

0.03

0.03

0.01

15

20

10

0.1

0.2

1.0

0.1

27.85

37.25

25

10

0.025

0.025

10

0.25
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Béng 2.12. Moi truong MS (Murashige & Skoog, 1962)

Murashige T. and Skoog F., 1962. A revised medium for rapid growth and bio-assays

with tobacco tissue cultures. Physiologia Plantarum. 15, 473-497.

Mudi khoang Nong do Nong do
Da lugng (mg/l) Vi luogng (mg/l)
Potasium nitrate (KNO 3) 1,900 Manganese sulfate (MnSO x 22.3
4H,0)

Amonium nitrate (NH 4NO 3) 1,650 Boric Acid (H 3BO 3) 6.2
Calcium chloride (CaClz.HzO) 440 Colbalt chloride (C0C12.6H20) 0.025
Magnesium sulfate 370 Cupric Sulfate (CuSO 4.5H20) 0.025
(MgSO,.7H, O)
Potassium phosphate 170 Ferrous sulfate (FeSO ,TH 2O) 27.8
(KH_PO,)

Potassium Iodine (KI) 0.83

Sodium molybdate (NazMOO 4.2H20) 0.25
Zinc Sulfate (ZnSO 4.7H20) 8.6

Na EDTA.2H O 37.2

Cic chit hiru co

Myo-inositol 100 mg/1 Nicotinic aAcid 0.5 mg/l

Pyridoxine HCI 0.5 mg/l Thiamine HCI 0.1 mg/l

IAA 1-30 Kinetin 0.04-10
mg/1

Glycine (recrytallized) 2.0 g/l Edamine 1.0 g/l

Sucrose 20 g/l Agar 10 g/l
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Béing 2.13 . Méi truong LS (Linsmaier & Skoog, 1965)

Linsmaier, E.M. and Skoog, F., 1965. Organic growth factor requirements of tobacco

tissue cultures. Physiologia Plantarum. 18,100-127.

Mudi khoang Nong dd Nong dd
Da lwong (mg/l) Vi luong (mg/1)
Amonium nitrate 1,650 Boric acid (H3BO3) 6.2
(NH,NO,)
Calcium chloride 440 Colbalt chloride 0.025
(CaCl .H O) (CoCl,.6H, 0)
Magnesium sulfate 370 Cupric sulfate 0.025
(MgSO,.7H, O) (CuSO,.5H O)
Potassium nitrate (KNO 3) 1,900 Ferrous sulfate 27.8
(FeSO,.7H,0)

Potassium phospate 170 Manganese sulfate 223
(KH_PO,) (MnSO,.4H O)

Potassiom iodine (KI) 0.83

Sodium molybdate 0.25

(Na,MoO,.2H 0O)

Zinc sulfate (ZnSO ,TH 2O) 8.6

Na EDTA 37.3

Cic chét hiru co

myo-Inositol 100 Thiamine. HCl 0.4 mg/1
mg/l

IAA 1-30 Kinetin 0.001-10
mg/l mg/l

Sucrose 30g/1 Agar 10g/1
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Ciac chit bo sung (thay doi tuy theo muc dich va ddi twong nghién ciru)

Aminobenzoic acid 0.1 mg/l Tyrosine 100 mg/1

Gibberellic acid 1.0 mg/l  Casein hydrolysate 1-3 g/l

Adenine sulfate 40 mg/1 Cytidylic acid 200 mg/1

Guanylic acid 200 L-Asparagine 500 mg/1
mg/l

L-Glutamine 500 mg/1

Béng 2.14. Moi truong BS (Gamborg cs., 1976)

Gamborg, O.L., Murashige, T., Thorpe, T.A., and Vasil, LK., 1976. Plant tissue culture
media in vVitro, 12, 473-478.

Mudi khodng Nong do Nong
do
Da luwong mg/1 Vi luong mg/1
Amonium sulfate ((NH4),SO,) 134 Boric acid (H3BO3) 3.0
Calcium chloride (CaCl2 HZO) 150 Colbalt chloride  0.025
(CoCl,.6H,0)
Magnesium sulfate 246 Cupric Sulfate  0.025
(MgSO,.7H,0) (CuSO,.5H 0O)
Potassium nitrate (KNO,) 2,528 Ferrous sulfate 27.8
(FeSO,.7H,0)
Manganese sulfate, monohydrate 10
(MnSO,.H 0O)
Potassiom ilodine (KI) 0.75
Sodium molybdate (Na MoO,.2H O) 0.25
Sodium phosphate (N aH PO, .H O) 150
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Zinc sulfate (ZnSO 4.7H20) 2.0

Na 2EDTA.2H20 37.2

Cic chit hiru co

myo-Inositol 100 mg/1 Nicotinic Acid 1.0 mg/1

PyridoxineHCl 1.0 mg/1 ThiamineHCl 10 mg/1

2,4-D 0.1-1.0 Kinetin 0.1 mg/l
mg/l

Sucrose 20 g/l

Béng 2. 15. Méi truong WPM - Woody Plant Medium
(Lloyd and McCown, 1980)

Lloyd, G. B. and McCown, B. H., 1980. Commercial Feasible Micropropagation of
Mountain Laurel, Kalmia latifolia, by use of shoot-tip culture. Proceeding of Int. Plant.
Propagators Society, 30, 421-427.

Mudi khoang Nong do Nong do

Da lwong mg/l Vi lwong mg/1

Amonium nitrate (NH ,NO)) 400 Boric Acid (H ,BO) 6.2

Calcium nitrate 556 Zinc sulfate (ZnSO 4.7H20) 8.6

(Ca(NO,),.4H O)

Calcium  chloride (CaClz. 96 NazEDTA.ZHZO 37.2

2H 0)

Magnesium sulfate 370 Cupric Sulfate (CuSO,.5H O)  0.25

(MgSO,.7H, O)

Potassium sulfate (KZSO 4) 990 Ferrous sulfate (FeSO 4.7H20) 27.8

Potassium phospate (KH ,PO 4) 170 Manganese sulfate 22.3
(MnSO,.4H O)
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Sodium molybdate (NaZMoO 4.2H20) 0.25

Cic chit hiru co

Myo-inositol 100 Nicotinic acid 0.5 mg/l
mg/l

PyridoxineHCl 0.5 mg/l Thiamine HCl 1.0 mg/1

Glycine 2.0 mg/1 Agar 6.0 g/l

Sucrose 20 g/l

2.8. Mot s6 thuét ngir co ban trong nudi cdy md va té bao thuc vat

- Nuédi cdy mé (tissue culture) 1a thuat ngir ding dé chi qua trinh nudi cdy vo tring
in vitro cac bd phan tach roi khac nhau cua thyc vat. Ky thuat nudi céy md dung cho ca
hai muc dich nhan gidng va cai thién di truyén (vi du: gidng cdy trong), san xuit sinh
khéi cac san pham hoa sinh, bénh hoc thuc vat, duy tri va bao quan cac ngudn gen quy...
Céac hoat dong nay dugc bao ham trong thut ngir cong nghé sinh hoc (biotechnology).

- Thudt ngit nhdn giong in vitro (in vitro propagation) hay con goi 1a vi nhan
giéng (micropropagation) dugc sir dung dic biét cho viéc ung dung cac k¥ thuat nudi ciy
mé dé nhan giéng thye vat, bat dau bcfng nhiéu bé phdn khac nhau cua thuc vat co kich
thuGc nho, sinh trucng & diéu kién vo tring trong cdc ong nghiém hodc trong cdc logi
binh nuéi cdy khdc.

Trong thuc té, cac nha vi nhan giéng (micropropagators) dung thuat ngit nhan
gidng in vitro va nudi cay mo thay doi cho nhau dé chi moi phuong thirc nhan giéng thuc
vat trong diéu kién vo tring. Thuat ngit ddng nghia (synonymous) 1a nuéi cdy in vitro (in
vitro culture).

Nhan giéng in vitro va nudi cdy mo bat dau bang cac manh cat nho cia thyc vat,
sach vi sinh vat, va dugc nudi cdy vo tring. Thuat ngir dau tién dung trong qua trinh nhan
gidng 1a explant (miu vat) twong duong véi cac phuong thirc nhan gidng khac 14 cutting
(canh giam), layer (canh chiét), scion (canh ghép) hoic seed (hat).

Nim thuat ngit khac duoc dung dé chi cac loai tai sinh sinh dudng (vegetative or

somatic regeneration) co ban trong nhan giong in vitro va nudi cay mo:

- Nubi cdy dinh phdn sinh (meristem-tip culture)
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Phuong thirc nhan giéng bang cich dung cac b phan rat nho cia dinh chdi
(shoot-tip) bao gdm mé phan sinh dinh riéng 1& (single apical meristem) va mam I4 non
(young leaf primordia) dé kéo dai chdi (shoot elongation) ngay sau dé. Kiéu nuéi cdy nay
dugc dung lan dau tién dé 1am sach virus (virus-free) & thuc vat. Néu dung dinh phéan
sinh khong thé séng sot va tao ré mot cach doc 1ap, thi co thé thay thé béng phuong thure
vi ghép (micrografting).

-Sinh san choi nach (axillary shoot proliferation)

Kiéu nudi cdy nay str dung chdi ciia cac diém sinh truong bén va ngon noi ma sy
kéo dai ctia chdi ngon (elongation of terminal shoot) bi kim ham va su sinh san chdi nach
dugc diy manh. Sy diéu khién nay cho phép nhan nhanh dugc cac chdi in vitro
(microshoots), 14 cac chdi co thé tach ra va tao ré in vitro dé hinh thanh cay trong dng
nghiém (microplants), hodc n6 c6 thé dugc cit ra riéng biét tao thanh cic canh giam in

vitro (microcuttings) d¢€ tao ré bén ngoai in vitro.

- Tao choi bat dinh (adventitious shoot induction)
Loai nudi cay nay cho phép hinh thanh cac chéi bat dinh hodc tryuc tiép trén mau
vat hodc gian tiép tir md callus, ma mo callus nay hinh thanh trén bé mit vét cit ciia mau

vat.

-Phat sinh co quan (organogenesis)
Thuét ngit nay dung dé mé ta qué trinh phat trién cac choi, ré bat dinh tir cac khdi
té bao callus. Qua trinh nay xay ra sau thoi diém ma miu vat duoc dit vao méi trudng

nuoi cay va sy bat dau cam tng tao callus.

- Phat sinh phoi vo tinh (somatic embryogenesis)

Thuat ngit ndy dung cho su phat trién ctia cic phdi hoan chinh tir cac té bao sinh
dudng duoc san xuét tir cac ngudn mau vat khac nhau sinh trudng trong nudi cdy in vitro.
Thuat ngit tvong duong ddi v6i su phat trién phoi ¢ thuc vat sinh truong trong diéu kién
tu nhién 1a phat sinh phéi hitu tinh (zygotic embryogenesis) va phat sinh phdi vo tinh

(apomitic embryogenesis).

- Bdo quan lanh sdau (cryopreservation): Bao quan té bao, mo, phoi, hat ¢ nhiét do
siéu lanh, thuong 1a -100°C.

- Bién nap bang dién (electroporation): Ky thuat dung dong dién tao nhimng 16
thing trén mang té bao dé chuyén nap nhiing vat la, dic biét 1a DNA tir ngoai vao trong

té bao.
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- Bién déi dong giao tir (gametoclonal variation): Bién d6i kiéu hinh khong do
kiéu nhan hodc ngoai bién ma do ngudn gbc giao tir gy nén.

- Bién nap (transformation): Qué trinh dua vao va dung nap mot cach chic chin
DNA la véo trong té bao thyuc vat bat luan bang cach gi dé c6 duoc mot bién ddi di truyén
thi déu dugc coi 12 bién nap thanh cong.

- Bién nap in vitro (in vitro transformation): Bién d6i di truyén ¢ té bao nudi ciy
trong diéu kién in vitro dudi tac dong clia cac tac nhan khic nhau nhu chit giy ung thu,
chiéu xa, virus, vi khuan gy bién d6i di truyén.

- Béi thé diing (euploid): Trang thai boi thé ma té bao c6 sb lugng nhiém sic thé
dung bang boi s6 cta s6 nhiém sic thé don boi.

- Cam ing (induction): Hormone giy tao mot loai cu tric, bd phan hay mot qua
trinh ndo d6 trong diéu kién in vitro.

- Cdy chuyén (passage hodc subculture): Chuyén té bao, md hay miu vét nudi cdy
sang binh nudi c6 chira mdi trudng méi pha két hop voi tach nhé hodc 1am lodng mat do
dé nhén sb luong.

- Chéi hodc ré bdt dinh (adventitious roots or shoots): La nhitng choi hodc ré phat
sinh tir nhitng vung khéac thuong, khong phai 1a hop tu.

- Chung phu (substrain): Pugc tach va nhan tor mgt nhém té bao ciia mot ching
v6i nhirng tinh trang ma chung bé me d6 khéng co.

- Chiing té bao (cell strain): Chung té bao gdm nhiing té bao c6 dic diém riéng
biét duge chon tir nudi ciy khoi sinh hay dong té bao ¢ trude. Thudng phai néu rd
ngudn gdc cia chung té bao trong cac cong bd khoa hoc nhét 1a khi cac ching d6 co
ngudn goc tir cac phong thi nghiém khac.

- Con lai té bao soma (somatic cell hybrid): Té bao hodc cay hoan chinh tao duogc
do lai té bao tran (protoplast) v6i dic tinh di truyén khac nhau.

- Di béi (heteroploid): Tinh trang cac té bao trong mot thi nghiém nudi ciy c6 bd
nhiém sic thé ¢ nhiéu mirc boi thé khac nhau. Khai niém nay ding cho mdt co thé da bao
hay nudi ciy gom nhiéu té bao.

- Di nhén (heterokaryon): Mot té bao ¢ hai hay nhiéu nhan khac nhau ¢ trong
mot té bao chat chung, thong thudng 14 do dung hop té bao tao thanh.

- Di truyén té bao chat (cytoplasmic inheritance): Hién tuong di truyén do cac
gen O ngoai nhan quyét dinh, vi du: gen ctia luc lap, ty thé hay plasmid.

- Di truyén hoc té bao soma (somatic cell genetics): Nganh khoa hoc chuyén
nghién ctru vé di truyén cia té bao soma, phan 16n 14 té bao trong nudi cdy in vitro.

- Pinh sinh trudng chéi ngon (shoot apical meristem): M6 chua phan hoa hinh

chop nam trong cac mam 14 & choi ngon, khi tach khong 16n qué 0,1 mm.
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- B$ x6p Iong (friability): Tinh trang khong lién két cua cac té bao thyc vat trong
khdi mo seo. M6 seo xdp 16ng rat kho tai sinh cay hoan chinh.

- Dong (clone): Tap hop cac ca thé nhan duoc bang phuong thirc nhan gidng vo
tinh tr mot ca thé duy nhat.

- Dong giao tir (gametoclone): Nhitng thyc vat dugc tao ra tir giao tr, bao tir
giam nhiém hodc thé giao tir.

- Dong té bao (cell line): Khai niém dé chi su nudi cdy cua nhitng t& bao co
ngudn gdc chung tir 1an cdy chuyén dau tién.

- Dung hop té bao tran (protoplast fusion): K¥ thuat lam cho hai hay nhiéu
protoplast dung hop v&i nhau thanh mot té bao.

- Bot bién (mutation): Bién d6i kiéu hinh do thay d6i gen hay do gen méi.

- Dong nhdn (homokaryon): Té bao c6 chira hai hay nhiéu nhan dong nhat vé
mit di truyén & trong mot té bao chat chung. Thuong 1a san pham hinh thanh sau dung
hop té bao.

- Gid héa (senesence): Biéu hién mét kha ning phan chia cta té bao va mé trong
nudi cay.

- Giai doan I (stage I): Trong nhan gidng in vitro giai doan I 13 thoi ky khoi dau
tao nguyén lidu vo tring cho nudi cdy.

- Giai doan II (stage II): Trong nhan gidng in vitro giai doan II 1a thoi ky nhan
nhanh vé s6 lugng mo, phoi, ré trong binh nudi.

- Giai doan III (stage III): Trong nhan giéng in vitro giai doan III 14 thoi ky chuan
bi cho cay giéng du diéu kién chuyén ra ngoai dat. Thoi ky nay bao gdm viéc tao ré cho
cdy, thich nghi diéu kién ngoai canh va bat dau chuyén tir trang thai di dudng sang trang
thai tu dudng.

- Giai doan 1V (stage IV): Trong nhan giéng in vitro day 14 giai doan chuyén cay
tir diéu kién binh nudi sang diéu kién tu nhién tréng trén dat. Co nhiéu loai cay co thé
chuyén truc tiép tir giai doan II sang giai doan IV.

- Hién twong bé sung di truyén (complementation): Hién tuong hai khuyét tat di
truyén c6 kha nang hd trg 13n nhau lam cho tinh trang khiém khuyét d6 mat di.

- Hiéu sudt bdam (attachment efficiency): Phan tram sd t& bao bam duogc 1én bé
mit mdi truong nudi cdy trong mot thoi gian nhét dinh.

- Hiéu sudt nudi trai (plating efficiency): Khai niém nay dong nghia véi hiéu suit
tao dong, noi 1én phan tram s t& bao phat trién thanh dong khi nudi trai trén bé mat moi
truong.

- Hiéu sudt tao dong (cloning efficiency): Phan tram sd té bao di tao dugc dong

khi nudi trai trén bé mat moi trudng.
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- Hop bao sinh chat (cybrid): Té bao sdng tao dugc khi dung hop thé sinh chit
(khong c6 nhan) voi mot té bao. Do 1a thé lai té bao chat.

- Hop bado recon (recon, reconstituted cell hay reconstructed cell): Hop bao séng
binh thudng duoc tao khi dung hop thé nhan cua té bao nay véi thé nguyén sinh chit cia
té bao khac.

- KJ thudt v6 trimg (aseptic technique): Qui trinh ngin nglra sy nhiém nam, vi
khuan, siéu vi khuan hodc céc loai vi sinh vat khac d6i véi nudi cdy mo va té bao.

- Lai té bao (cell hybridization): Su dung hop hai hay nhiéu t& bao khong giéng
nhau dé tao mot thé té bao hdn hop (synkaryon).

- Lai té bao soma (somatic cell hybridization): Qua trinh dung hop protoplast
cua té bao soma dong vat hay thuc vat c6 dac tinh di truyén khac nhau.

- Lan cdy chuyén (passage number): S6 1an t& bao, mé hay mau vat nudi ciy
duogc ciy chuyén, qua d6 co thé tinh tudi va hé sé dang truong ciia chiing.

- Léch béi (aneuploidy): Tinh trang bo nhidm sic thé cua té bao mang sd lugng
nhiém sdc thé khac v6i boi s6 clia bd nhiém sic thé don boi. C6 thé 1a du hodc thiéu mot
hay nhiéu nhiém sac thé.

- Ludng béi gia (pseudodiploid): Ludng bdi hay nhi boi gia 1a thé nhi bdi, nhung
do sip xép mdi nhidm sic thé mat kha ning tao doi trong khi phéan bao.

- MGt d6 quan thé (population density): Sb luong té bao trén don vi dién tich nudi
cay hay trén don vi thé tich nudi cay.

- Mau vt (explant): M6 duoc tach tir nguyén liéu ban dau dung dé duy tri hodc
nudi cay.

- Moi truong nhdn tao (chemically difined medium): Dung dich dinh dudng dung
dé nudi cdy chi chira nhitng thanh phan ma cu trac hoa hoc di dugc biét.

- M6 seo (callus): Khdi md thyc vat gdm nhiing té bao khong phan hoa, c¢6 kha
ning phan chia, dugc phat sinh tir cac té bao dd phan hoa it nhidu. Khi thyuc vat bj thuong
t6n thuong tao loai mo nay trén vét seo, vi thé c6 tén goi 1a mo seo.

- Ngoai bién (epigenetic variation): Hién tugng bién ddi kiéu hinh, nhung khong
bién d6i kiéu gen. Ngoai bién co thé do su thay d6i ctia qua trinh methyl héa DNA trong
qua trinh phién mi va dich ma hay sy bién ddi sau dich ma.

- Nhén dong (clonal propagation): Nhan giébng vo tinh nhimng dong thuc vat co
ngudn gde tir mot ca thé hay mot manh cit duy nhat, dam bao hoan toan dong nhit vé di
tmyén.

- Nhdn gidng in vitro (in vitro propagation): Nhan gidng mot loai thuc vat trong
6ng nghiém (binh thuy tinh, binh plastic, hop plastic,...) trén méi truong nhan tao va

trong dieu kién vo trung. Pong nghia véi khai niém micropropagation.
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- Nhén giong vé tinh (vegetative propagation): Nhan giéng khong thong qua qua
trinh sinh san hitu tinh, bao gdm cac k¥ thuat nhu: nhan gidéng in vitro, gidm cac bd phan
canh, méanh 14, doan ré, chiét, ghép, tach géc,...

- Nhi béi (diploid): Tinh trang boi thé ma té bao co ting doi tat ca cac nhiém sic
thé, trir nhiém sic thé gidi tinh va hoan toan giéng b nhidm sic thé cua loai d6 ¢ ngoai
tu nhién.

- Nhiém bién (transfection): Khai niém nay trudc ddy dugc ding trong vi sinh vat
hoc dé chi qua trinh bién nap gen truc tiép bang DNA cuia virus vao té bao. Toi nay khai
niém nay dugc mé rong dé chi qua trinh bién nap gen bang DNA tinh khiét khong phan
biét ngudn gdc.

- Nudi cdy dinh ngon (shoot tip (apex) culture): Stt dung dinh sinh truéng chdi
ngon cung véi mot hai mam 14 vé6i tong kich thude tir 0,1 dén 1,0 mm.

- Nubi cdy co quan (organ culture): Duy tri va phat trién toan bo hay mot phan co
quan dong, thuc vat trong diéu kién in vitro.

- Nuéi cdy dinh sinh truéng (meristem culture): Nudi cdy mau mo hinh chop
khong 16n hon 0,1 mm. Thudng duoc tach tir ré ngon dudi kinh hién vi.

- Nudi cdy huyén phir (suspension culture): Phuong thirc nudi té bao don hay cum
nhiéu té bao (cell aggregate) ¢ trang thai lo limg trong méi trudng 16ng.

- Nuéi cdy mé tissue culture): Duy tri va sinh trudng cac loai mé trong diéu kién
in vitro nham diéu khién phéan héa vé hinh thai va chiic ning ciia chiing.

- Nuéi cdy mé thwe vit (plant tissue culture): Duy tri va nudi dudng té bao, mo,
co quan, hay cdy hoan chinh ctia thuc vat trong diéu kién in vitro.

- Nudi cdy khéi dau, nudi cdy so cdp (primary culture): Nudi cay dau tién khi
tach té bao, md hodc miu vat tir co thé ban dau tinh dén khi cdy chuyén hitu hiéu 1an dau,
tir d6 s& thu duoc dong té bao.

- Nubi cdy phéi (embryo culture): Duy tri va phat trién phoi non hodc di trudng
thanh dugc phan 13p tur hat.

- Nuéi cay té bao (cell culture): Khai niém chi nhitng nudi cdy trong dng nghiém
(in vitro) ctia nhimng té bao ké ca té bao don khong phan hoa thanh mé.

- Phat sinh phoi vo tinh (somatic embryogenesis) : Thuat ngr nay dung cho su
phat trién ctia cac phdi hoan chinh tir cac té bao sinh dudng dugc san xut tir cac ngudn
mAu vat khac nhau sinh truéng trong nudi ciy in vitro. Thuat ngit twong duong ddi véi su
phat trién phoi ¢ thuc vat sinh truong trong diéu kién tu nhién 1a phat sinh phéi hiru tinh

(zygotic embryogenesis) va phat sinh phoi vo tinh (apomitic embryogenesis).
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- Phén héa (differentiation): Qua trinh chuyén mén hoa céc té bao vé chuc ning
va hinh thai dé tao ra céc loai mé, co quan va co thé hoan chinh.

- Phén héa hinh théi (morphogenetic differentiation): Phan hoa riéng vé mit hinh
thai, chii yéu no6i dén su hinh thanh chdi va ré tir md seo. Pong nghia véi phat sinh hinh
thai.

- Phdn hoa phéi (embryogenesis): Qua trinh hinh thanh phéi (phoi hoa) va phat
trién phoi.

- Phat sinh co quan (organogenesis): Hién tuong cic co quan riéng biét nhu choi,
14, r& hinh thanh trong nui cdy té bio, mé seo hodc mo khac. Hién twong nay ciing xay
ra trong nudi cdy té bao dong vat. Pay 1a két qua ciia qua trinh phan hoa hinh thai hay
phan hoa chirc nang hay ca hai.

- Phdt sinh hinh thdi (morphogenesis): Hién tugng phat sinh va phat trién cac cau
trac gidng hay khong gidng cac co quan nhu chdi, ré, 14 tir t& bao, md seo hay mau vit
nudi ciy.

- Sach bénh (pathogen free): Puoc kiém dinh 1a khong mang mam bénh.

- Sach virus (virus free): Pugc kiém tra bang phép thir dic hiéu chimg t6 khong
mang loai virus dic trung can phat hién.

- Sinh sdan choi nach (axillary shoot proliferation) :Kiéu nudi cay nay sir dung
chdi ctia cac diém sinh truong bén va ngon noi ma sy kéo dai ciia chdi ngon (elongation
of terminal shoot) bj kim ham va su sinh san chdi nach dugc ddy manh. Su diéu khién
nay cho phép nhan nhanh dugc cac chdi in vitro (microshoots), 1a cac chdi co thé tach ra
va tao 1& in vitro dé hinh thanh ciy trong éng nghiém (microplants), hoic n6 c¢6 thé dugc
cit ra riéng biét tao thanh cac canh gidm in vitro (microcuttings) dé tao ré bén ngoai in

vitro.

- Tdi sinh (regeneration): Hién tuong té bao hodc mé nudi cdy chiu tac dong kich
thich phan hoa thanh mo, co quan hodc cay hoan chinh.

- Tang nudi duéng (feeder layer) hodc té bao nudi dwéng (nurse cells): Lop té
bao co thé di bi chiéu xa 1am mat kha ning phan bao duoc trai bén dudi dé cung cap mot
s6 chat can thiét cho 16p té bao khac nudi bén trén.

- Tao phéi soma (somatic embyogenesis): Qua trinh hinh thanh phoi tir t& bao
khong phai 14 té bao sinh san hay giao tir thé trong nuéi cdy in vitro.

- Tao choi bdt dinh (adventitious shoot induction): Loai nudi cdy nay cho phép
hinh thanh céac chdi bat dinh hodc truc tiép trén mau vat hodc gian tiép tir mo callus, ma

md callus nay hinh thanh trén bé mat vét cat cua mau vat.
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- Té bao lai (hybrid cell): La t& bao c6 mot nhan dugc hinh thanh sau dung hop
hai té bao din dén su hinh thanh mot nhan hdn hop (synkaryon).

- Té bao tiéu phan (microcell): Mot phan nho té bao chira vai ba nhiém sic thé,
xuét hién trong khi tién hanh k¥ thuat pha bo nhan té bao.

- Té bao tran (protoplast): Té bao bi 1am mét toan bo thanh té bao. Khai  niém
nay dung cho ca thuc vat, vi khuan va ndm, duong nhién & hai truong hop cudi khi thanh
té bao chua bi loai hoan toan nguoi ta dung khai niém "té bao trui" (spheroplast).

- Thé bao chat (cytoplast): Té bao nguyén ven sau khi lam mét nhan.

- Thé lai té bao chat (cytoplasmic hybrid): Pong nghia véi hop bao sinh chit
(cybrid).

- Thé nhan (karyoplast): Nhan té bao thu duoc khi phén lap, dugc boc boi mot 16p
nguyén sinh chét rat mong va mang nguyén sinh.

- Thoi gian tang d6i quan thé (population doubling time): Thoi gian ma sb lugng
té bao cua dong hay ching nudi ciy ting dén gap doi ké tir khi bit dau nudi. S6 lan gap

d6i quan thé trong mot dot nudi cdy dugc tinh bang cong thuc sau:

N
n= log(ﬁ) x 3,33

Trong d6, N: sb té bao trong binh nudi cdy khi két thuc dot nudi, No: s6 té bao
trong binh khi bit diu nudi. Luu ¥ nén iy s6 lugng té bao séng hay bam duoc dé tinh.
Thoi gian ting d6i quan thé 1 thoi gian can thiét dé sb lugng té bao clia quan thé d6 ting
gap do6i, vi du: tir 1.106 thanh ra 2.106.

- Tinh toan ndng (totipotency): Mot dic tinh cua té bao 1a c¢6 kha nang phat trién
thanh moi kiéu té bao c6 trong co thé truong thanh ma tir d6 né dwoc tach ra, tic 1a co
kha ning tai sinh thanh mét co thé hoan chinh.

- Trang thdi non tré (juvenile): Mot giai doan phat trién trong chu trinh sinh san
hiru tinh cua thyc vat, phan biét voi giai doan trudng thanh 1a khong phan ing voi cac tac
nhan kich thich ra hoa.

- Trang thdi ti sinh (habituation): Trang thai phat trién khong can bd sung chat
diéu khién sinh trudng ngoai sinh ctia mot quan thé té bao. Phan biét véi ty dudng.

- Tw dudng (autotrophy): Kha niang phét trién nho quang hop khong can cung cip
mot ngudn dudng chit chira carbon hiru co. Nguoc voi di dudng 13 bit budc phai bd sung
ngudn dudng chét hiru co vao méi truong sdng.

- Tudi thé hé té bao (cell generation time): Thoi gian giita hai 1an phan chia cua té

bao. Khai niém nay khong dong nghia véi thoi gian gip d6i quan thé.
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- Uc ché sinh truong phu thudc mdt do (density-dependent inhibition of growth):
hién tugng trc ché sinh truong bdi mat do té bao tang lén.

- V6 trimng (asepsis): Khong bi tap nhiém céc loai vi khuan khac.

- Vi nhan giéng (micropropagation) hay nhan gidng (in vitro propagation) dugc
su dung dac bi¢t cho viéc ing dung céc ky thuat nudi céy mé dé nhan giéng thuc vat, bat
dau bfmg nhiéu bo phéan khac nhau cta thuc vat c6 kich thudc nho, sinh trudng & diéu
kién vo tring trong cac 6ng nghiém hodc trong cac loai binh nudi cay khac.

Trong thuc té, cac nha vi nhan giéng (micropropagators) dung thuat ngit nhan
gidng in vitro va nudi cdy mo thay doi cho nhau dé chi moi phuong thirc nhan gidéng thuc
vat trong diéu kién vo tring. Thuat ngit ddng nghia (synonymous) 1a nuéi cdy in vitro (in
vitro culture).

Nhan giéng in vitro va nudi cdy mo bat dau bang cac manh cat nho cua thyc vat,
sach vi sinh vat, va dugc nudi cdy vo tring. Thuat ngir dau tién dung trong qua trinh nhan
gidng 1a explant (miu vat) twong duong véi cac phuong thirc nhan gidng khac 1a cutting

(canh giam), layer (canh chiét), scion (canh ghép) hoic seed (hat).
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Chwong 3.THU NHAN VA NUOI CAY PHOI IN VITRO
3.1.Phoi soma

Puogc hinh thanh khong thong qua qua trinh tao mo s¢o duoc goi 1a phdi vo tinh,
té bao phoi vo tinh ¢ thé duoc tao ra truc tiép va nhan sinh khdi bang hé thng nudi ciy
thich hop. Nhiing té bao phoi vo tinh nay ¢ kha ning tai sinh thanh cdy hoan chinh hoic
dugc dung 1am nguyén liéu san xudt hat giéng nhan tao v6i 10p bao alginate. Phoi vo

tinh duoc xem nhu k¥ thuat mang lai nhiéu hiéu qua cao trong nhan giéng cdy trong.

3.1.1. Sw phat sinh phoi soma

Nhiing té bao trong phoi hop tir biéu hién dugc gen can thiét cho chwong trinh
phat trién phoéi. Giai doan trudc khi hinh thanh té bao phoi soma dugc goi 1a té bao tién
phoi. Té bao tién phoi phan chia dé hé théng té bao phdi truc tiép goi 1a sy phat sinh té
bao phéi truc tiép.

C6 nhiéu té bao phat sinh té bao phoi khong can chat kich thich st , co nhiéu té
bao can Auxin dé tién hanh phan bao trudc khi phat sinh té bao phoi. Co nhiédu té bao
hinh thanh phoéi tir mé seo, trong trudong hop nay su phat sinh phdi soma duoc tién hanh
gian tiép.

Hai danh tir t& bao tién phoi PEDC ( Preembryogenic determined cell) va té bao
phat sinh phoi IEDC ( induced embryogenic determined cell) ding dé phan loai mo,
nhung thue chat 13 1 qua trinh tiép ndi nhau, két thiic su phat trién 1a sy hé thdng nhimg
té bao phdi (EC- Embryogenic cell).

Nhimng té bao & nhitng mé c6 quan hé véi sy sinh san nhu hat phin, chi mam co
kha ning hé thong té bao phoi dé& dang hon nhiing té bao & nhitng mé trudng thanh. Khi
mo c6 chira té bao phoi, kich thich sy phan chia t& bao trong giai doan nay 1a can thiét dé
duy tri tinh trang phdi va hinh thanh té bao phéi soma.

Té bao sinh phoi co thé hé thdng & nhiing té bao binh thudng duge nudi cdy trén
mai trudng cb auxin va c6 thé khong co cytokinin. Luong cytokinin c¢é trong té bao cao
thudng phat sinh phéi thap. Khi mot té bao phoi duge thu nhan, sy c6 mit cta auxin s&
gdy ton hai dén su pt bt ctia phoi. Nhitng nhan t6 khac ah dén su pt ciia phoi nhu ti 18 dam
amonium va nitrate trong mdi truong va pH thap .. Hay sy lap di lap lai chu ki phat sinh

phéi c6 thé bi pha v do su giam hay bo han auxin ra khoi moi truong.
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Su hinh thanh pho6i thong qua 2 con duong PEDC va IEDC. Con duong PEDC la
con duong phat sinh phoi khong qua qué trinh tao mo seo va IDEC la con duong thong
qua qua trinh tao mo seo.

C6 2 budc dan dén sy hé thong phoi:

1. Su biét hod cua té bao c6 kha nang phat sinh phoi

2. Su phat trién ctia nhiing té bao phoi méi hé thong.
Nhu vay c6 hai moi truong can thiét cho nudi cay phéi:

1. Méi truomg can cho su phat sinh té bao phoi

2. Mbi trudng can cho sy phat trién nhiing té bao nay thanh nhiing té bao c¢6 kha
nang phat sinh phoi.

Budc 1 can c6 mit auxin va budc 2 phai giam thap hay khong c6 mit cta auxin.
C6 hai yéu t6 quan trong trong phat sinh phoi: Auxin va nitrogen.

Phat sinh phoi soma la kiéu mau cua tinh toan thé, co thé khao sat toan bd tién

trinh biét hoa cta té bao cling nhu co ché thé hién tinh toan nang cla té bao thyuc vat.

3.1.2. Thiét Igp h¢ thong phdt sinh phéi dong nhit va hiéu suit cao

Mot hé thong thich hop da duoc thiét 1ap cho muyc dich nghién ciru trén qua viée
ding t& bao dung dich huyén phu ca rdt. Nhitng cum té bao phdi dugc chon loc sau khi
loc qua luéi dé loai bo nhimg cum té bao to va duoc ly tim trong dung dich Ficoll va
dugc ciy chuyén sang méi truong khong c6 auxin va c6 zeatin (10”M). Phat sinh phoi
ddng nhit xay ra tir nhitng cum té bao co tan sudt khoang 90% phat sinh phoi. Hé thong
nay cho thay thich hop dé nghién ciru tién trinh phat sinh phéi tir nhitng cum té bao ¢o
kha niang phat sinh phoi, duogc goi 1a nhitng cum té bao giai doan 1. Tuy nhién tir nhitng
cum té bao nay c6 thé biét hoa tao phoi trong mdi truong c6 auxin va khong co chit nao
khac, phat sinh phdi c6 thé ghi nhan dugc thong qua xéac dinh nhimg cum té bao c6 kha
nang phat sinh phdi & giai doan 1. Nhu véy tién trinh hinh thanh nhiing cum té bao giai
doan 1 tir nhitng t& bao don rit quan trong dé phan tich tién trinh phat sinh phoi. Mot hé
théng duoc yéu cau 1 c6 tan suat phat sinh phoi cao tir nhimg té bao don.

Nhiing té bao don c6 kich thude nho, tron va té bao chit ddm dic duoc goi la
nhing té bao giai doan 0, thu nhan dugc qua lgc, rdy. Nhiing té bao giai doan 0 dugc nudi
cdy trén mai trudng cd 2,4 D (5.10°M) trong 6 ngay va duoc chuyén sang méi truong
khong cé auxin, té bao phdi hinh thanh véi tin suét cao. Xir li t& bao trudc voi auxin cho
thdy 13 cin thiét va zeatin (10°M), Manitol (10~ M) va 0, cao (40%) c6 tac dung thuc
day phat sinh phoi. Hé thong nay 1a mot hé théng co6 hiéu qua cho phép nghién ctru tién
trinh phat sinh phoi soma tir nhitng t& bao don. Nhimg té bao giai doan 0 dugc nudi ciy

trén moi trudng khong ¢ auxin cho thdy mat kha niang thé hién tinh toan thé, trong khi
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nguoc lai; nhitng té bao giai doan 0 dugc nudi cay trén moi trudng cd auxin dugc cay
chuyén sang moi truong khong cé auxin va biét hoa hinh thanh phoi véi tan suat cao, thé

hién dugc tinh toan thé.
3.2. Tinh bt hop ciia giao tir trude va sau khi thy tinh

3.2.1. Tinh bét hop ciia giao tir trwéc khi thu tinh

- Thy phan (pollination): La sy tiép nhan cac hat phin tir bao phan ti nam nhuy
dé thuc hién thu tinh & hoa. O thuc vat hat kin c6 hai phuong thue thy phén la thu phén
chéo va tu thu phén.

- Thu tinh (fertilization): O thuc vat, thu tinh 1 sy két hop cua hai giao tir duc va
cai (tinh trung va noan) thanh hop tur (phoi, bao tir hodc hat) 1a dac trung co ban cua sinh
san hiru tinh, sinh san ludng tinh. O thuc vat hat kin c6 phuong thtrc thu tinh kép.

Trong tu nhién qua trinh thu phén cua thyc vat thuong xay ra theo trinh tu sau: hat
phan chin roi 1én nim nhyy, ndy mam va tao ra 6ng phan. Ong phan xuyén doc theo nhuy
va tiép can téi nodn. Luc nay hai tinh tir don bdi (1n) cua hat phan vao t6i nodn va thyuc
hién qué trinh thu tinh kép: Mot tinh tir két hop véi té bao nodn don bdi tao thanh hop tir
nhi bdi (2n) sau phat trién thanh phoi, tinh tr con lai két hop véi té bao ndi nhii nhi boi
tao ra hop bao ndi nhil tam bodi (3n) dé nudi phoi.

Néu mot hat phén la (khéc loai) roi 1én nim nhuy thi 1ap tirc nhyy s€ tao ra mot
chat trc ché su phat trién ctia dng phan hodc lam bién dang dng phan ngin can su thu tinh.
D6 chinh 14 tinh bat hop giao tir trude khi thu tinh.

3.2.2. Tinh bét hop giao tir sau khi thu tinh

Trong mot s truong hop khac, khi hat phan cta loai la roi 1én nim nhuy, 6ng
phan van moc binh thudng va qua trinh thy tinh xay ra, nhung hat khong phat trién duoc.
Nguyén nhan chu yéu 1a gitta ndi nhii va phoi da hinh thanh mét co ché trc ché su phat

trién ctia phoi. Pay 1a truong hop hay gip khi tién hanh lai xa (lai khac loai va khac chi).
3.3. Thu phén in vitro

Tinh bat hop cia giao tir c6 thé khic phuc bang ky thuat thy phan trong 6ng
nghiém. Diéu kién co ban 1 phai nudi cdy thanh cong bau qua hay nodn phan lap va chu
dong diéu khién qua trinh nay mam cua hat phan trong moi truong nudi cay vo tring.

Thu phan va thy tinh & diéu kién in vitro tao ra co hdi san xuit cac phoi lai giira

cac loai thyc vat khong thé lai bang cac phuong phap giy giéng cdy trong truyén thong.
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Trong tu nhién, lai khac chi (intergeneric) va lai khac loai (interspecific) rat kho thanh
cong do ¢ cac hang rao gy trd ngai cho su sinh truéng cua 6ng phin trén nim nhuy
hodc voi nhuy. Trong nhitng truong hop nhu thé ca voi nhuy hodc mot phan ctia nd 6 thé
dugc tach ra va hat phan hodc dugc dit trén bé mat vét cat bau qua hoic chuyén qua 15
trén thanh voi nhuy dén bau qua. K¥ thudt nay dugc goi la thu phin bén trong bau
(intraovarian pollination) va dwoc tmg dung thanh cong & nhidu loai nhu Papaver
somniferum, Eschscholtzia californica, Argemone mexicana va A. ochroleuca. Mot
huéng khac nham vuot qua cic hang rao dé dng phan sinh truong 1a thu phan truc tiép
cac noan in vitro (in vitro ovular pollination) hodc cac noan dugc tach cung gid noan
(placenta) goi 13 thu phéan gia nodn in vitro (in vitro placental pollination). Thy phdn gi4
nodn ciing di dwoc Ung dung thanh cong dé vuot qua tinh tu bat hop (self-in
compatibility) & Petunia axillaris. Cac ky thut khac dugc phat trién nham loai bo cac
hang rao cta giai doan tién hop tir dé thy tinh, bao gdm: thu phan nu (bud pollination),
thu phan gdc (stub pollination), xtr Iy nhiét voi nhuy, chiéu xa va thy phan té hop.

Phat trién hat thong qua thu phén in vitro cac noan tran dugc mé ta nhu 1a “thu
tinh trong dng nghiém” (test-tube fertilisation), trong khi qua trinh tao hat nho thu phan
num nhyy cta nhuy hoa hoan chinh nuéi ciy in vitro dwoc xem nhur 13 “thy phén in vitro”
(in vitro pollination). O hai qua trinh nay, sy thu tinh ctia trmg xuat hién bén trong noin
boi cac giao tir duge phan phdi nho dng phan. Nguoc lai, hién twong “thy tinh trong dng
nghiém” & cac hé théng dong vat doi hoi sy dung hop in vitro clia cac trimg tach roi nho
cac tinh tir boi ty do (free floating sperms) con goi 1a giao tir duc. Thuc té, cac giao tir
duc ¢ thyuc vat khong boi ty do ma duoc phan phdi nhd 6ng phan. Thuat ngir chung “thu
phan in vitro” duoc dung cho thu phan noan (ovular pollination-gan hat phin vao cac
nodn tach roi), thu phan bau qua (ovarian pollination-gin hat phan vao cac bau tach roi),
thu phan gia nodn (placental pollination-gin hat phan vao cc nodn dinh trén gia nodn) va
thu phdn nim nhuy (stigmatic pollination-gin hat phan vao nam nhuy) dudi cac diéu kién
in vitro.

Thy phin trong dng nghiém nghia 14 thyc hién qua trinh tao hop tir khong phu
thudc vao co thé me. Cong viéc nay bao gdm cac budc sau:

- Kich thich hat phdn nay mam.

- Kich thich sinh truéng éng phén.

- Nudi noan va thu tinh noan.

- Nubi hop tur thanh hat.

Mot thoi gian dai phuong phap thu phan in vitro chi thanh céng & mot s6 ddi
tugng thudc ho thudc phién (Papaveraceae), ho cam chudng (Caryophyllaceae) va ho ca

(Solanaceae). O cac ho nay do bau qua chira nhi€u noan nén twong dbi dé nudi cay.
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O ho Hoa thao (Poaceae) bau qua chi co mot nodn rat kho nudi cdy, dong thoi hat
phan ciing kho kich thich nay mam. Tuy nhién, sau gan mudi ndm tap trung nghién ctru
nguoi ta cling da thu duge mot sd két qua trén cac dbi tuong hoa thao; Sladkas va Havel
(1976) budc dau nghién ctru trén cdy ngd (Zea mays); Nitzsche va Hennig (1976) nudi
thanh cong bau qua cua Lobium thu phin véi Festuca; Glunewald (1976) thu phén in
vitro thanh cong noan dai mach béng hat phén cua mach den (Hordeum) va lia mi

(Triticum).

3.3.1. Phwong phdp thu phén in vitro
3.3.1.1. Nguyén liéu

Anther—
Fllamont\

micropyle
intugements
synergids
EGG

B polar nuclei

Petal

antipodals

funiculus

Hinh 3.1. Céu tao ciia hoa, bdu qud va phoi

Céc bau qua (ovaries) c6 nhiéu nodn (ovules) 1a nguyén liéu thuc nghiém tét nhat.
O cac loai thudc ho Solanaceae (Nicotiana tabcum, N. alata, N. rustica, Petunia hybrida),
ho Papaveraceae (Papaver somniferum, Eschscholtzia californica, Argemone mexicana)
va ho Caryophyllaceae (Melandrium album, M. rubrum, Agrostemma githago, Dianthus
caryophyllus), gid noan duoc bao phii boi hang trim nodn. Do ¢6 mot s6 lugng 16n nodn
khong bi ton thuong khi phan 14p gid nodn, nén da goép phan vao thanh cong trong thy
phén in vitro ctia chiing va su phat trién co ban cia hat. Mot nguyén liéu khong thé thay
thé khac 1a hat phan (pollen), can phai tao ra su sinh truéng tot cua éng phan trong nudi
cdy, su nay mam cua hat phan in vitro c6 thé gip kho khin & mot s6 ho nhung c6 thé
khic phuc bang cach ngadm noan (vi du: Brassica oleracea) mot ngay trude khi thy phan
trong CaCl, 1% 1a nhén t6 thich hop cho sinh truéng ciia dng phan.

Mot s6 van dé quan trong khong thé bo qua trong thu phan trong dng nghiém 1a:
tudi bao phan, cach giai phau bao phan, sy ndy mam cta 6ng phan trong noan, kha ning
sdng sot ctia nodn va sy thy tinh bén trong tai phoi. Sy xAm nhap hoan toan cua 6ng phin

vao 10 noan cé thé quan sat dugc bang kinh hién vi.
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3.3.1.2. Khur trung nguyén li¢u

Céc ny hoa chi str dung cho nuéi cdy trudc khi bao phan & giai doan nirt ra. Céc
nhuy hoa (pistils) sau khi loai bo dai va trang hoa, hoac céc bau qua riéng ré, dugc khur
tring so bd bang cach rira nhanh voi EtOH 70%, khtr tring bé mat bang cic tac nhan
thich hop, va cudi ciing rira sach bang nudc cit vo tring. Bau qua sau d6 dugc boc vo can
than bang dao md, forcep, hodc kim dé 16 phan nodn gin vao gia noan. Gia noan hoan
toan, hoac mot phén cua nd c6 mang noan, dugc dung trong thu phén gia noan. DPé thuc
hién thu phén num nhuy in vitro, cac nhuy dugc tach roi va khir trung can than bé mit
bang dung dich khtr tring va sau d6 thAm khé nim nhyy.
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Hinh 3.2. Qui trinh nuéi cdy bao phin ciy liia

Phén 1ap hat phan ¢ diéu kién vo tring, bao phan duoc loai bé khoi nu hoa hoic céc hoa
d3 mé duogc giit trong cac dia petri c6 gidy loc vo trung cho téi khi nit ra, cac hat phin
sau do dugc dit trong cac noan nuoi céy, gi4 noan hodc num nhuy tuy thudc vao ban chét
thi nghi¢m. No6i chung, hat phén duoc dat truc tiép 1én b phan nhuy nuoi céy tdt hon khi

dan trai trén moi trudng chung quanh noan.

3.3.1.3. Nuéi cdy nodn va bau qud

- Nodn. Sinh trudng cta éng phan gin trén nodn tran (bare ovules) thudng bi tc
ché boi sy c6 mit cia nude trén bé mit cua noin. Mang nude nay phai duge lam kho
bang gidy loc va sau d6, nodn khé rao duoc phu bang hat phan. Céc hat phat trién tir cac

nodn c6 phdi hinh cau hoic phdi gia c6 thé dé dang phan biét, mot sd két qua da dat duoc
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0 Gynandrophat sinhis gynandra, Impatiens balsamina, Nicotiana tabacum va Allium
cepa. Tuy nhién, cic nodn sau khi thu phin in vitro mang hop tir don bao (single-celled
zygote) can cac diéu kién sinh truong phtc tap hon. Ky thuét cho cac nodn tu thu phan
hodc thu phan chéo 1a gidng nhau. Trong sy phat trién & cac giai doan phat sinh phéi tiép
theo thi nodn tu thu phin thuong dwoc giit trén gia noan cho téi khi tao thanh hat, trong
khi nguoc lai nodn thu phan chéo can gia noan chi tir 6-8 ngay nudi cdy dau tién. Sau do,

chung c6 thé dugc chuyén td1 moéi truong nudi khong céd gia noan.

- Biu qua. K¥ thuat nudi cdy bau qua duoc phat trién boi Nitsch (1951), ong da
nudi thanh cong bau qua tach tir cac hoa thy phan in vitro dé phat trién thanh qua chin
(Cucumis va Lycopersicum). Cac qua ndy mang hat c6 thé nay mam duwgc nhung ching
c6 kich thude nhé hon cac qua phat trién ¢ diéu kién ty nhién. Cac tac gia khac ciing da
nudi cdy thanh cong cic nodn tach roi tir mot sd loai (Linaria macroccana, Tropaeolum
majus, Iberis amara, Hyoscyamus niger) trén moi truong chira mudi khoang va sucrose.
B6 sung vitamin B vao méi trudng giup qua dat kich thudc binh thudng va cac hat c6 thé
nay mam dugc. Cac mdi truong nudi cdy ngay cang giau dinh dudng hon do bd sung
IAA hoac nudc dua, tham chi cho qua cé kich thude 16n hon cac qua hinh thanh trong
diéu kién in vivo (Anethum graveolens).

Thanh phan bao hoa nhu may hoa va 14 bic c6 vai trd quan trong trong su phat
trién cta qua va phoi & cdy mot 14 mam. Cac bau qua tach rdi sém sau khi da thu phan
cua Triticum aestivum va T. spelta chi phat trién trong qua trinh nudi cdy khi bao hoa
dugc duy tri nguyén ven. Néu thiéu nhan t6 nay, su tong hop DNA va kéo dai té bao cta

cac té bao phoi lta mach c6 thé xay ra nhung sy phan chia té bao khong xuét hién.
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Hinh 3.3 Qui trinh nhén nhanh giong cdy rirng bang nuéi ciy phoi tiv hat

3.3.2. Cdc nhan té anh huwéng sw hinh thanh hat sau khi thu phdn in vitro

3.3.2.1. Trang thi sinh Iy ciia mdu vit

Trang thai sinh 1y ctia nhuy ¢ thoi diém tach roi nodn anh huéng dén sy hinh
thanh hat sau khi thu phz?in in vitro. B& mat noin hodc nim nhuy (trong thu phz?in num
nhuy) am udt c6 thé anh hudng xau dén nidy mam cua hat phan hodc phat trién cua éng
phén va tiép theo d6 1a hinh thanh hat kém. Sy ndy mam cua hat phan trén nim nhuy va
su sinh trudng cua 6ng phan doc theo voi nhuy co anh huéng dén su tong hop cac
protein, 1a cac nhan t6 doi khi c6 thé trc ché hoan toan dng phan trong bau qua. Do do,
can phai xac dinh bo phan nao cua nhuy ton tai hang rao ngin can. Dé cai thién kha ning
thy phan in vitro, mic do bat hop phai dugc giam xudng bang cach tich bo phan tong
hop céc protein trc ché va thu phan truc tiép phan con lai ctia nhuy dudi cac diéu kién thi
nghi¢m.

Thoi gian tach nodn khoi nhuy anh hudng dén sy hinh thanh hat sau khi thy phan
in vitro. Cac noan duogc tach ra sau khi n¢ hoa tir 1-2 ngay cho kha nang hinh thanh hat
cao hon khi tach nodn vao ngay ra hoa. O ngd va bong, thu phan in vitro sau khi xut

hién rdu to tir 3-4 ngay cho két qua tao hat t6t hon.
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3.3.2.2. Méi trwong nuéi cdy

Maheshwari (1958) di nudi cdy thanh cong noin trén méi truong dinh dudng bao
gém mubi khoang theo Nitsch, vitamin theo White , va 5% sucrose. Nodn cia Papaver
rhoeas va P. somniferum dugc tach 6 ngay sau khi thu phan (DAP- days after pollination)
va thu duoc hop tir hodc tién phoi co hai té bao (two-celled proembryo) chira mot vai
nhan ndi nhii (endosperm nuclei). Sinh truéng cua phdi ¢ giai doan dau thip hon nhung
ngay sau d6 & giai doan hinh cau sinh truong nhanh hon va dat kich thude 0,93 mm so
v6i 0,65 mm cua phdi in vivo. BO sung kinetin va CH 1a can thiét dé kich thich sinh
truong ban dau cua phoi. Mot sb nodn ciia hoa lan (orchids) duge phan lap tir cac bau qua
da thy phan sinh truong t6t trén dung dich don gian c6 sucrose 10%, nhung nodn cia
Zephyranthes (mang mot hop tir va mot nhan ndi nhii so cip) can bd sung nudc dira hodc
casamino acid vao moi truong Nitsch. O Trifolium repens, noan (1-2 DAP) phat trién
thanh hat truong thanh chi khi méi trudng nudi ciy duoc bd sung dich chiét cac loai qua
non nhu dua chudt hodc dua hau.

Trong nudi cdy in vitro cac nodn di dugc thy phan & hau hét cac loai thi méi
truong Nitsch ¢6 cai bién duoc sir dung rong rai. Tuy nhién, moi truong Steward va Hsu
(S-H) thich hop hon cho nuéi cay cac thé lai cung loai hodc khac loai sau khi thu tinh cac
nodn non . Méi trudng nudi cdy chia IAA 10 pg/L hodc kinetin 0,1 pg/L 1am ting sb
luong hat dugc tao thanh tr noan. N@)ng dd cao hon cua kinetin thuong gy uc ché.
Ngudn nitrogen (hdn hop cac amino acid hoan chinh) khong anh huéng dén tan sb thy
tinh cta cac bau qua cua ngd dugc thy phan in vitro, nhung can thiét cho su sinh trudng
va phat trién tdi thich cua hat .

Ap luc ttham thau ctia méi trudng cling anh hudng dén su phat trién ctia nodn tach
101, nodn chira cac phdi hinh cau phat trién thanh hat trudng thanh trén méi truong chira
sucrose tr 4-10%, nhung cac noan non da duoc thu tinh c6 mot hop tir va mot vai nhan

noi nhii, hoac cac noan vira moi thu tinh can 6% va 8% sucrose.

3.3.2.3. Diéu ki¢gn nuéi cdy

N6i chung, nhiét 6 va anh sang c6 anh hudéng dén qua trinh thy tinh trong 6ng
nghiém. Thong thudng bude mot clia qué trinh nay xay ra & nhiét d6 phong va khong can
su chiéu sang dic biét. Chi ¢ giai doan sau, nudi cdy bau qua can duoc duy tri & 22-26°C
va cac diéu kién thich hop khac c6 loi cho phat sinh phoi. Sau khi thu phan trong dng
nghiém mot vai ngdy, mot s noin md rong, va éng phan chui hoan toan vao trong thi
phéi, ca phdi 13n ndi nhii déu phat trién. Hién twong nay cd thé xac minh bang cac thi

nghiém té bao-phdi hoc (cytoembryology).
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Bang 3.1. Mi truong Nitsch-sir dung pho bién trong nuéi ciy cac noin thu phin in vitro

Thanh phan Nong do Thanh phan Nong do

(mg/L) (mg/L)
CaNO; 500 FeCsOsH7.5H,0 10
KNO; 125 Glycine 7,5
KH,PO4 125 Ca-pantothenate 0,25
MgS04.7H,0 125 Pyridoxine HCl 0,25
CuS04.5H,;0 0,025 Thiamine HCI 0,25
Na;MoOy4 0,025 Niacin 1,25
ZnS04.7H,O 0,5 Sucrose 50000
MnSO4.4H,0 3 Agar 7000
H;BO; 0,5

Béng 3.2. Moi truong Steward va Hsu (S-H)-nusi ciy cc thé lai ciing loai va khéc lodi tir cic nodn non
duge thu tinh

Thanh phan Nong do Thanh phan Nong do
(mg/L) (mg/L)
8,6
KH& NANGO; 5055 KI
NH4NO; 1200 MnS0O,4.4H,0 0,83
KH,POg4 272 H;BO; 16,9
MgS0,4.7H,0 493 Acid nicotinic 6,18
CaClL.2H,O 441 Pyridoxine HCl 0,49
FeS0O4.7H,0 8,3 Thiamine HC1 0,82
Na,-EDTA 11 Inositol 1,35
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CuS04.5H,0 0,025 D-Fructose 180
CoCl,.6H,0 0,024 Sucrose 3600
Na;Mo004.2H,0 0,24 IAA 40000
ZnS04.7H,0 5x%107
mol/L

Béng 33. Mai truong Gengenbach c6 hén hop cic amino acid hoan chinh-can thiét cho sinh truéng va
phat trién toi thich ctia hat ngd

Thanh phan Nong do Thanh phan Nong do
KH,PO4 3750* Threonine 198%**
MgCl,.6H,0 1500* Serine 347%*
CaCl,.2H,O 1200%* Glutamate 1761**
CuS04.5H,0 0,1* Proline 621%*
Co(Cl,.6H,O 0,1%* Alanine 476%*
Fe-EDTA 50* Cystein 160**
Na,Mo004.2H,0 1* Valine 330**
ZnS04.7H,0O 10* Methionine 117**
KI 5* Isoleucine 237**
MnSO,4.4H,0 100* Leucine 1009**
H;BO; 100* Tyrosine 262**
Glycine 168*%* Phenylalanine 387**
Thiamine HCI 0,4%** Lysine 88**
Acid folic 0,044** Histidine 164%**
Niacin 1,2%% Arginine 150%*
Sucrose [50%** Asparagine 300%**
IAA Glutamine 292%x*
Agar 5,5%%* Tryptophan 204%*
Aspartate 500%*

Chu thich: * : pmol/L, ** : mg/L, *** : g/L
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3.3.2.4. Kiéu gen

Phan tmng cua bau qua in vitro trong mbi lién quan véi sy hinh thanh hat tiy thudc
vao timg loai. Hat phin cua cac loai ho cai kho nay mam trong nudi cdy va ngudi ta phai
cai tién ky thuat nudi cdy cho phu hop bing cach nhung nodn cta Brassica oleracea
trong dung dich CaCl, 1%, sau d6 gieo chung trén mét 16p gelatin 10% mong (10 um) roi
thy phén véi hat phin. Lop gelatin mong duge bao quan trong dia petri ¢6 phu gidy loc
gin vao nap hop. Sau 24 gid nudi, noan dugc thy tinh va chuyén 1én méi truong Nitsch

c6 agar cho to1 khi tao hat.

3.3.3. Ung dung ciia thu phén in vitro

Puoc tmg dung it nhat ¢ 3 linh vyc: vugt qua su tu bat hop (self-in compability),
vuot qua sy bat hop khi lai (cross-inudi ciyompability) ciia cic giao tir va san xudt thé
don boi thong qua trinh san (parthenogenesis).

Céc loai Petunia axillaris va P. hybrida 13 tu bat hop. Hat phin nay mam tdt trén
nhuy duoc ty thu phan nhung ton tai mot hang rao ngan can ¢ trong bau qua di can tro sy
phat trién cta 6ng phan, lam cho dng phan khong thé thy tinh véi noan. Cac hang rao
trong cac taxon nay co thé duoc vuot qua bfing su thu phén in vitro va su hinh thanh hat
xuét hién binh thuong. O loai P. axillaris tinh bat hop ciing c6 thé vuot qua nhd su thy
phén nu hoa in vivo (in vivo bud pollination).

Nuéi cdy thanh cong cac nodn dugc thu phédn in vitro da ting kha ning san xut
céc thé lai. Lai cung loai (intraspecific), khac loai (interspecific), khac chi (intergeneric)
va khac ho (interfamilia) ciing da dugc tién hanh thong qua sy thu phan gi nodn va noan
in vitro. Mot img dung khac cua thu phén in vitro 1a san xuét cac thé don bdi cua
Mimulus luteus cv. Tigrinus grandiflorus bang cach thu phin cac nodn tach toi ctia né véi
Torenia fournieri. Thé don boi ctia M. luteus phat trién bang trinh san. Sy phat trién bang
trinh san nhu thé cua cac thé don boi trong nudi ciy tir cac nodn duge thu phan nhung
khong thu tinh da dugc thong bdo & cac loai Hordeum vulgare, Nicotiana tabacum va

Triticum aestivum.

3.4. Nhan gidng cay trong qua nudi cdy phat sinh phdi
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3.4.1. Cdc kiéu nuéi cdy phoi

3.4.1.1. Nuéi cdy phéi non

Kiéu nudi cay nay duge ding chii yéu cho cac phoi non c6 ngudn gdc tir cac hat
lai hodc hat non khong thé ndy mam. Tach cic phdi nhu thé 1a rat kho khian va méi
truong nudi cdy chung rat phirc tap. Co hoi thanh cong cia loai nudi cdy nay phu thudc

rat 16n vao giai doan phat trién cua phoi phén lap.

3.4.1.2. Nuéi cdy phoi trwéng thanh

Céc phdi truong thanh duoc tach ra tir cac hat chin va nudi cdy, chu yéu dé tranh
su trc ché trong hat ddi v6i sy nay mam. Kiéu nudi cdy nay twong ddi d& dang vi phéi chi
can méi trudng dinh dudng don gian chira mudi khoang, dudng va agar dé sinh trudng va
phat trién.

Pé thu duoc phoi & tudi dac biét, thi su thu phén nhan tao cac hoa 1a rat can thiét
va nguoi ta co kha ning xay dung mdi quan hé giita cac giai doan sinh truéng khac nhau

ctia sy phat trién phdi voi DAP.

3.4.2. K¥ thuit nudi ciy
3.4.2.1. Khir triing bé mt

Phoi cua thuc vat c6 hat thuong phat trién bén trong noan dugc bao boc boi bau
qua. Vén & chiing di ton tai sin mot moi truong vo trung do dé khir tring bé mit phoi 1a
khong can thiét trir khi vo hat bi ton thuong hodc xuét hién sy nhiém hé théng. Vi thé cac
hat truéng thanh, nodn nguyén ven, hoic qua duoc khir tring bé mit va cac phoi vo tring
tach khoi cic mo chung quanh. Khir tring bé mit dugc tién hanh bang cach ngdm nguyén
liéu vao trong dung dich khtr trung thuong mai c6 hypochlorite (Clorox 5-10%, sodium
hodc calcium hypochlorite 0,45%) trong 5-10 phut hoac EtOH (70-75%) trong 5 phut.
Néng do thép cta céac chat hoat dich (surfactant) nhu Tween 20, Tween 80, Teepol, hodc
Mannoxol dugc bd sung vao dung dich khir tring 1am ting tinh thAm cta mo. Déi véi hat
ngod, va cac phdi tach rdi: ngdm trong EtOH 70% cong v6i 5-10 phut khir tring bang
sodium hypochlorite 2,6%.

3.4.2.2. Phan lgp phoi
Phan 1ap phoi phai thuc hién ¢ diéu kién vo tring dudi laminar (laminar air flow
hood). Phéi trudng thanh phén lap twong d6i d& bang cach giai phau hat. Ngam hat c6 vo

ctmg (Iris, Cyclamen) trong nudc tir mot vai gio dén mot vai ngay trude khi khir tring dé
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giai phau n6 duoc dé dang hon. Phan 1ap cic phdi nho hon hodc phdi non doi hoi giai
phau phai dic biét can than néu chung duoc boc trong ndi nhii dang 1ong. Trong truong
hop nhu thé cAn mo rinh & dau 16 nodn ciia nodn non va gy ap luc gay & dau dbi dién dé

thu dugc phoi thong qua ranh nut.

3.4.2.3. Moi truong dinh duong

Nhu céu dinh dudng ciia phdi trong qua trinh phat trién in vivo chia lam hai pha:
pha di dudng (heterotrophic phase)-pha som, & pha nay phdi nhan chit dinh dudng tir ndi
nhil va pha ty dudng (autotrophic phase)-pha mudn, & pha nay phéi c6 kha ning tong hop
cac chét can thiét cho sinh trudong cua ching. Giai doan phdi chuyén tir trang thai di
dudng sang trang thai tw dudng khac nhau tuy loai.

Thanh phan méi trudng cho sinh truéng cua phdi non hodc chua trudng thanh
khac voi phoéi trudng thanh. Monnier (1976), da xay dung phuong phap cho phép phat
trién hoan chinh phoi non & Caphdt sinhella (giai doan hinh cau sém) cho dén khi nay
mam ma khong cin chuyén chung khoi vi tri nudi cay dau tién trong dia petri. Theo
hudng nay, Khong va cs (1983) ciing thu dugc sy sinh trudng lién tuc cua cac phdi chua

truong thanh ¢ lua.

Bz pefni

_I_—

Budng chira

%{_}

‘ Ving trung tAm clia dia

MG rudng & vbng ngodi (méi truding 2)
(rnai rudng 1)

Hinh 3.4. Phwong phdp nuéi cdy phéi non cho dén khi nday mam ma khong

cdn chuyén chung khoi vi tri nudi cay ddu tién trong dia petri.

a. Mubi khoang

Céc chat dinh dudng cua moi truong MS, B5 va White c6 cai bién nhét dinh duoc
str dung cho hau hét cac thi nghiém nudi ciy phoi. Ching han, méi trudng nudi ciy phoi
ctia Caphdt sinhella c6 ndng dd potassium cao hon (b6 sung 350 mg/L KCI) va ndng do
calcium (CaCly) gip ddi, ndong d6 ctia NH4NO; va Fe-EDTA giam gan mot nira, con

nong do cac mudi vi lugng theo MS 1a gap doi.
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b. Ngudn carbon

Sucrose 14 ngudn carbon chii yéu duoc st dung dé cung cap ning luong cho phoi
nudi cdy in vitro. Trong nudi cdy phdi cia mot s6 loai (vi du: ngd) co thé can bd sung
maltose, lactose, raffinose, hodc mannitol. Mot s6 loai thudc ho Rosaceae va céc loai lai
thudc chi Lilium bd sung glucose t6 ra cd wu thé hon sucrose. Phoi ctua Heracleum
spondylum sinh truong hi€u qua trén moi truong chira glucose, fructose, galactose,
mannose, hodc mannitol. Glucose cling can thiét cho sinh truéng cua ré ¢ phdi Ginkgo
trudng thanh.

Glucose va sucrose ngoai vai tro dinh dudng, con c6 kha ning duy tri 4p suat
tham thdu ctia moi truong (phai luu y dén tudi phoi). Phoi trudong thanh sinh truong kha
t5t & néng do sucrose thdp nhung cic phdi non hon thudng doi hoéi nong do cua
carbonhydrate cao hon. Noi chung, cic ndong d6 khac nhau ciia sucrose ding trong nudi

cay phoi phu thudc vao loai va kich thudc/tudi ctia phoi.

c. Ngudn nitrogen

Phoi c6 mot hé thdng enzyme rat tot c6 thé bién ddi nitrite thanh nitrate va sau d6
thanh amonium. Amonium nitrate c6 uu thé quan trong hon so vdi KNOs;, NaNOs va
(NH4),HPOj. Su c6 mit ctia ion NH," rit can thiét cho sinh trudng va phan hoa ctia phoi.

Céac amino acid khac nhau va cac amide cua ching da dugc thtr nghi€ém cho nuoi
cdy phoi. Mot s tac gia cho rang asparagine ting kha ning sinh truong cta phdi, nhung
nhirng tac gia khac lai thiy glutamine 14 ngudn nitrogen c6 wu thé sinh trudng cho phoi
ciia mot sb loai (vi du: Caphat sinhella bursa-pastoris, Arabidophdt sinhis thaliana,
Reseda odorata) con asparagine lai trc ché manh sy sinh truong ctia chung. Cac amino
acid khéc c6 tac dung kich thich hodc trc ché.

Dich thay phan casein (CH), mét phirc hop amino acid, duoc st dung rong rai dé
bd sung vao cic moi trudng nudi cdy phoi. Nong d6 CH tdi wu cho Hoderum vulgare
khoang 500 mg/L, trong khi phdi Datura tatula sinh truéng & ndng d6 CH 50 mg/L. Cac
amino acid, CH va cac amide c6 thé dugc khir tring bang autoclave va cling véi cac chat

dinh dudng ctia moi truong.

d. Dich chiét thuc vét tw nhién

Néu moi truong duge bd sung thém nude dira khong khir tring bang autoclave,
cac phoi nay sé ting chiu dai nhung khéng c6 ddu hiéu nay mam sém. Nhiéu tac gia goi
¥ rang sy c6 mit caa “nhan t6 phdi” (embryo factor) trong ndi nhii dang 1ong cta nude

dira c6 thé thay thé cho sur thiéu hut dudng, amino acid, cac hormone sinh truéng va cac
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chit khac trong moi trudng nudi cdy. Nude dira c6 hidu qua kich thich sinh truong ciia
phoi non tach roi ciia mia dudng, lta mach, ca chua, ca rot va céc loai duong xi.

Céac dich chiét ty nhién tir cac phén ctia mo & cac loai thuc vat c6 thé kich thich
sinh truong phoi va e ché nay mam som ciia phoi laa mach chua trudng thanh bang cach
b6 sung vao méi trudng nudi cay dich chiét chudi, dich chiét qua cha 13, dich thity phan
lta mi-gluten va dich chiét ca chua. Cac dich chiét nay ¢ hidu qua tuong tu nudc dira.
Dich chiét ctia Datura va Sechium ciing c6 hiéu qua nhu nuéc dira, nhung dich chiét tir
hat Lupinus lai c6 hiéu qua gap doi.

Nguoi ta di cb ging thay thé cac “nhan t6 phoi” ctua nudc dira bang cac hoa chét
xéac dinh. Dé kich thich su sinh trudng cla tién phoi lha mach, nude dura co thé duoc thay
thé bang moi trudong White gidu phosphate b sung thém hai amino acid chinh 1a
glutamine va alanine va nim amino acid khac c6 vai trd nhu 1 ngudn cung cap nitrogen,
& pH 4,5. Ty 1& sdng sot ciia phdi tang 1én khi ndng d6 cua KCI, KNO; va cac thanh phan

hiru co nhat dinh ting 1én tir 5-10 lan.

e. Cac chit diéu khién sinh truéng

Auxin va cytokinin khéng dugc sir dung nhiéu trong nudi cay phoi do chiung cam
tng tao callus. O ndng d9 réat thap (0,01 mg/L) GA kich thich phét sinh phéi ctia phdi non
laa mach ma khong can cam Gmg ndy mam sém, va kich thich sinh truéng & cac phdi tach
roi dang hinh tim cua Phaseolus. Ciing ¢6 mot sd két qua cho rang ABA c¢6 hiéu qua

tuong tu trén phoi laa mach va Phaseolus.

f. pH méi truong

Céc phdi tach roi sinh truong t6t trén moi truong c6 pH 5,0-7,5. Day la pham vi
pH ctia dich nodn (6,0). N6i chung pH méi truong dugc diéu chinh 0,5 don vi cao hon gia
tri pH mong mudn dé bu dap cho su thay ddi khong thé diéu chinh trong qua trinh khtr

trung.

g. Piéu kién nudi ciy

N6i chung nhiét do 25 + 2°C thich hop cho sinh trudéng va nay mam cua phoi.
Mot d6i khi nhiét d6 t6i wu cho nudi cdy phdi co thé khac nhau giita cac genotype trong
cung mot loai. Cac loai Zamia, Phaseolus, bong thich hgp véi nhiét do Am (27-30°C),
trong khi nhié¢t d§ nudi céy phoi cta cac loai lai & Brassica, laa, lta mach thich hop tur
17-22°C.

Trudc ddy, nhiéu tic gia cho rang anh sang khong anh hudéng nhiéu dén sinh

truong ctia phoi in vitro, nhung nhitng nghién ciru gan day khi nudi cdy phoi chua truong
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thanh cua lua mach, lanh, loai lai degilopst x Hordeum, va céac ca thé lai khac loai cua
Allium lai tién hanh trong t5i truéc khi chuyén ching sang diéu kién sang dé nay mam.
Céc phoi so cdp dang hinh tim ctia cac loai Ilex man cam véi anh sang. Céc phdi thir cap
rat kho sinh truong da hoat dong khi ching duoc tach roi va nudi ¢ didu kién chiéu sang
4.000 lux hodc hon trong 4 gi chiéu sang trong sudt 4 ngay nudi du tién. Nhidu tac gia
cho rang nudi trong t6i & giai doan ban dau (bon ngay) 1a rt can thiét theo d6 chung co

thé sinh trudng t6i giai doan trudng thanh tham chi dudi diéu kién chiéu sang lién tuc.

3.4.3. Mot s6 kho khiin trong nudi ciy phdi
3.4.3.1. Moi truwong dinh duong
Céac moi truong dinh dudng dang sir dung hién nay thuong c6 ap suit thim thau
thdp hon dich nodn dugc nudi cay trén moi truong do. Rat c6 thé moi truong khong hoan
toan thich hop. Vi vay, nguoi ta da tim cach stir dung dich chiét xuat tir ndi nhii dé dua ra
maot cong thirc moi truong thich hop hon, chang han:
- Méi truong dinh dudng.
- N1 nhii khoé.
- Phéi lai.
Noi nhii khoe c6 thé cung cp cho phdi lai nhitng chit can thiét. Cay cho ndi nhii

c6 the 1a nhitng loai khac nhau cua cung mdt chi.

3.4.3.2. Phat sinh callus

Khi nuéi phdi non cta t6 hop lai: Hordedum vulgare x Secale cerale, ngudi ta da
thiy phoi phat trién thanh khdi callus. Diéu nay chi ¢ thé giai thich duoc ring mbi twong
tac gilra phoi va moi truong dinh dudng khong binh thuong nhu gitra phdi va ndi nhii. Du
sau d6 c6 thé tai sinh duoc cdy hoan chinh tir khéi callus thi ciy tai sinh ciing s& mang
nhiéu thay d6i vi callus thuong khong 6n dinh vé mat di truyén .

Ternovsky va cs (1976) dat dugc mot két qua Iy tha 1a thu duoc cdy thude 14 ¢o

tinh chdng chiu méi khi nuéi phéi tir hat lai khong ndy mam.
3.5. Nudi ciy té bao phéi tim (nucellar)

Rangaswamy (1959) 14 ngudi dau tién cong bd nudi ciy mo phoi tim- nucellar &
Citrus. Khi nuéi ciy trén méi truong bo sung casein, té bao nucellar C. microcarpa di tao
mo seo, phan hoa manh thanh “pseudobulbils” (dang gia ct) va tir d6 phat trién thanh cay

(Rangaswamy, 1959). Randhawa va cong sy (1960) ciing tao phoi thanh cong & cay co
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mui don phéi C. grandis, C. limon va C. reticulata x C. sinensis. Khong giéng nhu C.
microcarpa va C. reticulata, nhilng cdy con c¢6 nguén gbc nucellar da hinh thanh phoi
mot cach truc tiép. Bitter va cong su (1963) dd mé rong nhitng nghién ctru nay sang cic
cay c6 mui khong hat, cac cady don phdi va da phoi nhu C. temple, C. reticulata, C. limon
(chanh Meyer), C. maxima, C. sinensis (Robertson navel), C. latipes va C. latifolia
(chanh khong hat).

3.5.1. Sw phdt trién ciia phéi nucellar

O mot s gidng Citrus, ngoai phdi hiru tinh con c6 cac phoi khong sinh ra tir té bao
tai phoi ma tir nhimg t& bao soma cua phoi tim (nucellus) 14 16p té bao bao quanh tdi
phoi ciia hat non. Sau khi té bao trimg nam trong tai phoi duge thy tinh va phan chia lan
tha nhat, & phoi tdm c6 mot s6 té bao 16n véi nhan to va nguyén sinh chit dam dac. Mot
s6 té bao nay bt dau phén chia, tao khéi nho rdi dan dan hinh thanh phéi vo tinh. Phoi v6
tinh phat trién song song véi phoi hitu tinh va con dugc goi 1a phdi nucellar (Toxopeus,
1930).

Phoi nucellar phat trién bang phan bao nguyén phan binh thudong cua té bao
nucellus, khong c6 su tham gia ciia t& bao sinh duc va khong xay ra phan bao giam nhiém
nhu té bao me. Vi vay, nhitng cdy con phat trién tir phdi nucellar thuong gidng hét voi
cdy me vé cdu tric di truyén. Sy sinh san vo tinh ndy c6 ¥ nghia quan trong dbi véi tién

ho4, chon va tao giong cay c6 mui.

3.5.2. Nudi ciy té bao nucellar va sy hinh thanh phéi tir nucellar trong diéu

Kkién in vitro
Céc budc chuan bi nudi cay mo te€ bao phodi tam - nucellar in vitro nhu sau:

1. Bao kin nu hoa vao ngay hoa né dé tranh su pha tap di truyén ctia mau cy.

2. Khir duc va thu phan voi phan ctia cam ba 14 (P. trifoliata). Ly do cua viéc thu
phan c6 kiém soat nay 1a tao ra sy danh dau khac biét d& nhan biét sau nay. Vi
tat ca cdy con tir hop tir (phoi hitu tinh) s& mang 14 ba thuy giéng cdy me, khac
v6i nhimg ciy c6 ngudn gdc nucellar.

3. Thu hat tir qua non ¢ nhitng thoi diém khac nhau (tudn) dé xac dinh giai doan
thich hop nhit cho nudi cdy. Viéc lya chon thoi gian thu miu thay dbi tuy
theo timg gidng.

4. Sau khi x4c dinh thoi diém t6i wu nhét, hai nhiig qua dang phat trién, rira sach,
khir tring bé mat bang hypoclorit canxi trong 10-15 phut, rira lai bang nudc

cat vo trung ba lan.
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5. Cat doi qua trong diéu kién vo trung. Téach hat non, bo vo lya, léy phﬁn con lai
cua hat dem nuo6i cfiy hodc cit hat non theo chiéu doc va quan sat dudi kinh
hién vi soi n6i. Loai bo phoi hop tir va ndi nhil. Gap nucellus va dit vao moi
truong nudi cdy.

6. Mbi truong nudi cdy té bao nucellar 13 moi truong co ban MS bo sung thém
auxin, cytokinin va cac phu gia khac nhu casein hydrolysate hay dich chiét
malt néu cn, tuy thudc vao loai duoc nudi ciy (Bang 16).

7. MAu chy dugc gii trong didu kién nhiét do 25 "C, d6 4m 50-60% v ché do anh
sang 16h sang/ 8h tdi trong anh sang khuéch tan (1000 - 1500 lux).

8. Khi mo seo hinh thanh, cdy chuyén sang méi truong (Murashige va Tucker,
1969). Thoi gian gitta cac 1an cdy chuyén 1a 3- 4 tuan/ lan.

9. Cac chdi hinh thanh s& dugc cdy chuyén sang mdi trudng chira axit gibberellic
(1- 5 mg/l).

10. Bé kich thich sy hinh thanh r&, c6 thé nudi choi trong méi truong 1ong thong
qua cau gidy loc.

11. Cay chuyén cdy con c6 ré phat trién tot ra bau (chau) voi hdn hop dat vo tring
va che ti nhya dé giir 4m.

12. Tuy thudc vao sy phat trién ciia cdy, cdy chuyén cdy con ra nha kinh va dam

bao dd am cao trong 4 - 7 ngay va dan dan bo tii nhya gilt am ra.

Bang 34. Céc chit bo sung trong méi truong sir dung dé kich thich sur tao phéi tir té bao nucellar trong
diéu kién in vitro

Gibng Chit bd sung (mg/l)

C. microcarpa Casein hydrolysate (400)
C. reticulata x C. sinensis Adenin sulfat (25), NAA (0.5)

(Temple orange)

C. grandis (Pong yau Casein hydrolysate (500)

pummello)

C. limon (Ponderosa Chiét xuit malt (500)

lemon)
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C. sinensis (Washington

navel)

C. sinensis (Valencia,

Shamouti)
C. aurantifolia

C. sinensis

C. sinensis (Hamlin, Pell

navel, Pineapple)

C. paradissi  (Marsh

seedless)

C. reticulata (Owari)
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Axit ascorbic (40), nudc dura (15%),

Adenin sulfat (40), chiét xuit malt (400), casein
hydrolysate (400)

Chiét xuat malt (500), kinetin (0,1-1,0), IAA (0,1-1,0),
nudce dira (15%), GA3 (1)

NAA (0,1)

Adenin sulfat (25-50), kinetin (0,5-2,0), casein
hydrolysate (200 -600), chiét xuat malt (100-300), nudc
dira (15%).

Chiét xuat malt (500), 2,4-D (0,01)

BAP (0,1)

Daminozide (0,1)

3.6. Chon tao giong sach bénh tir phdi vo tinh (trwong hop ciy dn qua c6 mii

Citrus)

3.6.1.Hi¢n twong da phéi va itng dung trong chon tao giong sach bénh

Da phoi 1a hién tugng co tir hai phdi tr¢ 1én trong mét hat, & Citrus c6 hai kiéu da

phoi:

- Nhiéu phéi vo tinh hinh thanh tir 16p té bao nucellar ctia nodn cay me;

- Hai hodc nhiéu phoi hiru tinh hinh thanh do sy phan chia mét tring da thu tinh

(hién tuong da phoi cing tring) hodc do co nhiéu trimg cung dugc thu tinh trong mot

noan (da phoi khac trang).

3.6.2.Phoi vo tinh

Phoi vo tinh 1a phoi dugc hinh thanh tir té bao soma cua nucellar (khong cé su

tham gia cda gidm phan va thu tinh gita cac giao tir duc, cai). Do vy, cay tir phdi vo6 tinh

gidng hét véi cdy me vé ciu tric di truyén va céac tinh trang sinh hoc khac (trir trudong hop
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c6 bién di t& bao soma). Phoi vo tinh con goi 1a phdi soma (somatic embryo), hay phoi

sinh dudng (vegetative embryo), & cdy c6 mui con goi la phdi nucellar hay phdi tam.

Hinh 3.5 Hinh dang hat phén ciia mgt sé loai cdy trong.

Hon 200 lodi cdy trong da dugc nhan giéng bang phoi vo tinh (Nishimura cs,

1993). Phéi vo tinh duoc tai sinh tir cac té bao mé seo phodi hoa in vitro. Phdi vo tinh sau

khi 1am khé c6 thé bao quan lau dai va cho nay mam vao thdi vu thich hop. Hat nhan tao

c6 thé hinh thanh tir phoi vo tinh va gieo bang may gieo hat. Nhan giébng mot sb cay 1a

nhon nhu thong tir hat nhan tao da dat quy mé cong nghiép (Attree and Fowke, 1993).

Nhan gidng bang phoi vo tinh c6 cac uu diém chinh sau:

- Hé s nhan gidng cao. Cac md va té bao sinh dudng nudi cdy in vitro c6 thé tao ra phoi
v tinh mot cach truc tiép hodc thong qua giai doan trung gian 1a mé seo. Té bao md
seo ¢ thé phan chia theo cap sé nhan va khi phan hoa thanh phoi vo tinh sé tao ra s6
luong phoi vo tinh khong 16 trong thoi gian ngin. Vi du, & ca phé nguoi ta ¢ thé tao
dugc 600.000 phdi vo tinh tir 1 gram sinh khéi ban dau trong vai thang vai ty 18 tai
sinh cay tur phoi vo tinh dat 47% (Ducos cs, 1993).

- Phoi v6 tinh chtra mét lugng chét dinh dudng tuong tu véi ndi nhil cua phoi hiru tinh,
c6 mam chop ré va chdi dinh, do vy c6 thé nay mam truc tiép thanh ciy (Ammirrato,
1983).

- Phoi vo tinh sau khi tao hat nhan tao c6 thé bao quan va luu gitr dai han.
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- Kha ning cong nghiép hoa va tu dong hod qué trinh nhan gidng quy mé 16n, dic biét 1a
nhan giéng bang bioreactor (Takayama and Akita , 1994).

Céc yéu t6 di truyén, dic tinh ciia mo nudi cdy, thanh phan méi truong va cac yéu
t6 hoa 1y khac nhau cé tac dong manh mé 1én qua trinh phan ho4 té bao thanh phoi vo
tinh. Thidiazuron 1a mot chét c6 hoat tinh cuc manh ddi véi tao phoi vo tinh & mot $6 cay
trong, dic biét 1a cay 1am nghiép va cdy an qua (Huetteman va Preece, 1993), cay ché
(Sandal cs., 2001). K¥ thuat tao phoi vo tinh da dugc ap dung thanh cong trong nhan
nhanh hang loat cdy trong, vi du: nhan giéng xoan 4n D¢ (Azadirach thaindica A. Jus.)
(Murthy and Saxena, 1998), thong (Garin cs.,1998), du du (Jordan and Velozo, 1996;
Castllo cs, 1998), loa keén (Tribulato ¢s.1997)...

3.6.3. Phoi hitu tinh

Phéi dugce tao ra do thu tinh gifra té bao tring va giao tir duc (do lai hodc tu thu).
Phoi hitu tinh c6 cac tén goi phdi sinh san (generative), phoi hop tir (zygotic) hay phoi
giao tr (gametic). Tén thong dung hién nay la phdi hop tur.

Hién tuong da phdi & cay c6 mui di duoc nhiéu tac gia nghién ciru. S6 phdi trung
binh trén mot hat phu thudc chit ché vao gidng (genotype) va diéu kién nudi ciy. Do vay,
cac giéng cay c6 mui duge chia thanh gidng don phoi va gidng da phoi. Cac gidng da
phoéi ciing rat khac nhau, & mot vai giéng hau hét hat c¢6 tir hai phéi tré 1én, nhung & da sb
gidéng chi c6 mot ty 1& nho hat 13 da phoi. Cac phéi trong cung mot hat da phoi thuong cé
kich thudc va hinh dang 14 mam rat khac nhau. S6 lugng phdi trung binh trén mot hat
thuong 16n hon nhiéu so voi s6 cdy ndy mam tir mot hat. Cay thuong hinh thanh tir cac
phoi 16n hon.

Nhiéu thi nghiém cho thiy phéi vé tinh trong hat tuy khong hinh thanh do thy tinh
nhung sy thu phan van c6 ¥ nghia kich thich hinh thanh phéi v6 tinh. Trong mot sd
truong hop, & cac giéng bat tu hoa hop, c¢6 thu phan nhung do 6ng phan khéng moc duoc
nén thu tinh khong xay ra. Két qua 1a vai hat 1ép duoc tao thanh. Céac hat 1ép nay co thé
duoc tao ra tir 16p té bao nucellar do su kich thich cua dng phan va do khéng c6 thu tinh
nén ndi nhii hat khéng phat trién dan dén 1ép (Nagai va Tanikawa, 1928). Trong nudi ciy
in vitro, cac phdi vo tinh cta hat 1ép c6 thé dé dang tai sinh thanh cay.

Frost va Soost (1968) d tong hop nghién ciru vé hién tugng da phoi trén 53 gidng
cdy c6 mui khac nhau va cho biét da phoi 1 hién tuong phd bién & da sé giéng va loai
cdy c¢6 mui, riéng & 11 gidng thudc nhom budi pumelo khong thay hién twong da phoi.
Tinh da phoi dugc xem nhu mot dac diém phan bi¢t budi pummelo véi nhom budi

grapefruit. Trong nhom quyt C. reticulata, rt nhiéu gidng bao gdm Ponkan, Satsuma... ¢6
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nhiéu phoi va ty 1& phoi vo tinh cao. Giéng quyt King (ngudn gdc chiu 4 - mot dang cam
Sanh) c6 ty 1& hat da phdi va ty 1 cay tir phoi vo tinh thap, giéng Kunenbo tuong tur
gidéng King (c6 ngudn gdc tir Nhat Ban) lai c6 ty 1& da phoi cao (Tanaka, 1954) hay giéng
Kinnow va Kara (gidng King 14 b hodc me cua hai giéng ndy) lai ¢6 rat nhiéu phéi trong
hat va ty 1& cdy moc tir phoi hitu tinh rat thp, tham chi khong cé phdi hiru tinh. Gidng
Wilking va Kinuéi cdy (gidng King 1a bd hodc me cia 2 gidng nay) lai 1a gidng don phoi
va khong c6 phdi vo tinh. Giéng Temple va Clementine (1a 2 giéng lai khong 16 bd me)
cling 1a giébng don phdi va chi c¢6 phdi hitu tinh. R4t nhiéu giéng quyt 1a don phoi
(monoembryonic). Trong nhom cam C. sinensis, s6 phdi trong hat thuong trung binh
hodc cao. S6 phoi vo tinh thudng kha cao & da sb cac giéng, khong ¢ gidng don phoi &

nhom nay. Cac gidng budi quy & nude ta chu yéu thudc nhém pummelo don phoi.

3.6.4.8Su twong tac gitra phoi vo tinh va phoi hitu tinh

Trong cing mot hat c¢6 thé c¢6 dén tir 1 dén 3, d6i khi 4 phoi tham chi 7 phoi, nhung
s6 phoi ndy mam thanh cay con thuong thip. Trong qua trinh phat trién, phoi vo tinh va
phéi hiru tinh c¢6 thé canh tranh v6i nhau. Dbi v6i nhidu gidng, mot hat thudng nay mam
thanh mot dén vai cdy tir phoi vo tinh, trong khi d6 khong thay phoi hitu tinh tai sinh
thanh cdy. Phoi hitu tinh t6 ra yéu hon so véi phoi v tinh. Két qua 1a tat ca cac cdy moc
tir hat déu 1 phoi vo tinh. Nguoc lai, nhiéu khi hat da phoi nhung lai khong c6 phoi vo
tinh. Khi tién hanh thi nghiém lai ba giéng don phéi Clementine, Wilking va Siamese véi
phan hoa ciia gidng cam ba 14, trong do6 tinh trang 14 ba ché 1a tinh trang troi, Ozsan va
Cameron (1963) da nhan duogc nhiéu hat da phoi, nhung tat ca céac phoi déu hitu tinh
(mang tinh trang trdi ctia cam ba 14). Trong rat nhiéu trudng hop, hai hodc ba phdi trong
cing mot hat déu 1a phoi hiru tinh.

3.6.5. Nhitng ddc tinh co bdn ciia cdy tie phéi vo tinh

- Gibng cdy me ban dau vé mit di truyén va cac ddc tinh nong hoc khac. Phoi vo
tinh bao ton moi dac tinh uu thé lai ctia cdy me néu me c6 uu thé lai cao.

- Khong mang theo cac bénh virus cht yéu ma cdy me nhiém phai. Do vy, cdy tir
phéi vo tinh gan nhu sach bénh hoan toan. Cho dén nay, rét it loai bénh virus lay truyén
qua hat, & cdy c6 mui chi thay cé hai loai bénh virus, d6 1a blind pocket va chay gom
(concave gum) c6 kha ning truyén qua hat (Tucker, 1993). Trong thuc tién san xuét, tao
cdy tir phoi vo tinh vin 1a mot phuong phap truyén théng co gia tri trong tao giéng sach

bénh ¢ cay c6 mui.
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3.6.6. Cdc phwong phdp nhin biét cdy tiv phéi vé tinh

1. C6 su gidng hét nhau giira cdy con va cdy me ngay ca trong cac truong hop
sau:

+ Cay me la cay lai di hgp tr

+ Cay me dugc thu phan chéo v6i mot gidng cho phan khac

+ Cay me la gidng tam boi, 1éch boi...

2. Khi so sanh céc cy con tir mot dong lai F1 (lai v6i bd me khac nhau), khong
thdy c6 su phén ly tinh trang hodc bién d6i di truyén rat it trong quan thé cay F2:

+ Khong thay co dic tinh troi & cdy con khi lai cdy me mang gen 1an véi ciy
bd mang gen troi (gen chi thi). Vi du, trong trudng hop bd 1a cam ba 1a mang gen troi 1a
14 c6 ba ché lai v6i cac cdy me khac nhau, con sinh ra khong c6 tinh trang 14 ba ché s¢€ 1a
cay tu phoi vo tinh.

+ C6 hién tuong hiru thu cao khong binh thuong & cac cay léch boi
(aneuploid), cdy tam bdi hodc cdy lai xa khac loai. Cac cdy nay thong thudng 1a bat duc,
khong tao duoc hat bang con dudng hitu tinh do cac giao tir duc va cai déu vo sinh.

3. Pé phan biét phoi vo tinh hodc cdy tir phdi vo tinh, ngay nay nguoi ta sir dung
cac phuong phap sinh hod va sinh hoc phan tor khac nhau nhu phan tich isozyme, chi thi
phan tir (DNA-hybridization, DNA-fingerprinting...), dé thu dugc két qua nhanh, nhay va

chinh xac.

3.6.7. Nghién ciru hat nhan tao

Murashige 12 nguoi dau tién dé xuat khai niém hat nhan tao tai Hoi thao qudc té
lan tha IV vé Nudi cdy mé va té bao nam 1978,

Hat nhan tao (artificial seed) 1a mot khai niém kha rong. Hat nhan tao chi yéu
duoc tao ra tir phoi vo tinh véi ciu triic twong tw nhu phoi hiru tinh. Tuy nhién, hat nhan
tao c6 thé 1a chdi mam, choi dinh, d6t 14, ca siéu nho, protocorm (& phong lan) dugc boc
bing mang nhan tao voi kha ning luu gifr, bdo quan va nay mam thanh cy hoan chinh
trong diéu kién thich hop (Ara cs., 2000; Brischia cs., 2002; Kosky cs., 2002). Mang
nhan tao duoc lam béng cac chit chiét ty nhién tir rong bién (agar, caragreenan, alginate),
cdy trong, chat gom (chét dinh) cta hat hodc sinh khéi vi sinh nhu dextran, gellan gum.
Dich 16ng cua céc chét trén duoc lam cung hoa khi tron hodc nhé giot vao dung méi di¢n
ly thich hop ciia sulphat déng, chlorit canxi hodc amonium chlorit. B6 sung mot sd chat
khoang, chét kich thich sinh trudng, cac chét diét ndm khuan... vao mo séng bén trong

mang c6 thé mang lai két qua t6t (Wendy Shu,2001). Thém polyethylene glycol (PEG),
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mdt s6 chat diéu hoa sinh truong GA,, zeatin vao moi
truong nudi cdy di 1am ting dang ké phan hoa phdi, sd
luong va chat lugng phoi hat nhan tao & mot s cy trong
(Jones and Van Staden, 2001; Fiegert cs., 2000).

Céc budc co ban trong tao hat nhan tao tir phoi vo
tinh:
- Tao mo6 seo phoi hoa (somatic embryogenic callus)

- Nubi va nhan cym té bao dich 1ong (Suspension - huyén

phil té bao) trong binh tam giac hoic bioreactor
- Loc 13y cac cum té bao phdi hoa nho hay cum té bao
tién phoi, co kich thudc dong nhit bang ludi loc (Loc

bd cac cum qué 16n hodc qua nho bang cadc mat ludi

khac nhau)
Hinh 3. Hat nhén tao - Pua cac cum té bao vao méi trudng chin ciia phoi
ciy caphe (Phoi phat trién, tich Tuy cac chét dy trit va thuin
thuc)

- Lam khd, boc bang mang nhan tao

- Bdo quan hat nhan tao

- Lam cho hat nhan tao ndy mam. Nguoi ta thay rang phoi v tinh cling trai qua
cac giai doan phat trién nhu phoi hitu tinh: bat ddu tir khdi té bao hinh cau, chuyén sang
dang hinh tim, hinh thuy 161 (hinh thudn dai c6 ranh), sau do xuét hién dang 14 mam, tich
luy cac chat twong tu ndi nhii, dat trong luong kho khoang 1-2 mg/ phoi (Lai and
McKersie, 1994). Ty 1& phoi ndy mam phu thudc vao mét sé yéu t6 nhu chit lwong phéi,
noéng do sodium alginate; nong do chat khoang trong vé boc nhan tao, thuong 1a cic chat
khoang v&i thanh phan va ham luong hoat chit nhu & méi truong nudi cdy; thoi gian xu
Iy hat trong dung dich CaCl, ... (Castillo cs., 1998).

Trong viéc san xuat cac hat nhan tao thong qua phdi vo tinh tir nudi cay dich long,
thi noi phan tmg sinh hoc (bioreactor) 1a thiét bi khong thé thay thé dugc.

Do phdi vo tinh ciing c6 thé nay mam va phat trién thanh cdy hoan chinh, nén k¥
thuat hat nhan tao da dugc nghién ctru va img dung thanh cong & nhiéu nude.

C6 nhiéu loai polymer tu nhién da duoc thir nghiém dung cho cong nghé phoi vo
tinh, trong do alginate dugc coi 1a tdt nhat. Alginate 1a mgt polymer sinh hoc, dugc chiét
tir rong bién ma cha yéu 1a cac loai thudc chi Sargassum. Aliginate do cac phén tir
manuronic acid gin véi nhau tao thanh, giéng nhu cac phén tir glucose tao nén cellulose.
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Dic diém quan trong nhét cta alginate 1a ching ¢ dang hoa tan trong nude khi két hop
véi cac ion hoa tri mot (monovalent) nhu: Na®, K, NH] ... va lap tirc chuyén sang dang
khong tan trong nuéc khi két hop véi cac ion hoa tri hai (divalent) hodc da héa tri
(polyvalent) nhu: Ca®", Mg*, AP’",... Néu nho mét giot dung dich sodium alginate vao
dung dich CaCl, thi sodium alginate & phan dién tich ngoai cta giot s& chuyén hoa ngay
thanh calcium alginate va tao nén mot mang khong tham nudc. Cac vién alginate duoc
hinh thanh.
*Nghién clru 40 bao hat nhan tao

Nhitng nghién ctru hat giéng nhan tao bat dau 1985, Drew (1979) tao hat c6 chira
phoi bang nhiéu giot va tai sinh thanh cdy khi dua vao moi truong khéng cé
carbohydrate, Kitto (1981) bao phoi hay timg cum té bao. Redenbang (1986) thanh cong
khi ding céc gia thé hoa tan trong nudc nhu Ca-alginate hay Na-alginate dé tao hat.
Dung hé théng SEM hay tia X nghién ctru cau tao cua hat ty nhién cho thiy c6 3 16p: 16p
nhu md gidu, 16p chiu ap lyc va 16p nhu mé mém. Ba 16p nay dugc cau tao bsi K, Ca ,S
va P... Nhiéu chat liéu da dugc nghién ctru dé c¢6 thé tao ra 16p vo hat twong tu nhu trong
tu nhién.
* Bao hat va lam kho hat nhan tao

C6 nhiéu may co gidi co thé bao hat 10 hat/gidy, s& c6 nhiéu cai tién khi san xuét
trén qui mo 16n. Hién tai ngudi ta nho hat bang tay. Na- alginate dwoc 1am tan trong nudc
v6i nong d6 2-4 %, dung pipet nho giot vao dung dich CaCl, (2,5%) s& sinh ra phan {mg
trao d6i ion Na-Ca.

2% LF Alginate

Insert embryo into drop

Complex in 100 mM
calcium nitrate for 20
minutes

Wash capsules in water
for 5 minutes

Hinh.3.6 Qui trinh bao hat bang Na- alginate
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Sau d6 hat hinh thanh va da d6 cing thich hop rdi chuyén qua ngam trong nudc
lam ctng hat va ngin chan phan (mg. Dung Ca-alginate thi thuong hat luon am uét bé
mat, hién nay ngudi ta dung 1 loai polymer Elavax 4360 dé bao cung 16p alginate. Giai
doan ké tiép 1a lam kho hat dé giup hat nhan tao d& dang ton trir va nay mam khi can
thiét. Nguoi ta dit hat cdy caroot trén khay cochira 25% polyoxyethylene dé lam mat
nudc, khi [am udt lai thi hat dugc tai sinh va phat trién thanh cay hoan chinh.

* Tdn tri va nay mam hat nhan tao

Chua phat hién dugc phuong phap hoan chinh nhat, thuong duoc ton trit trong

lanh, nhung véi thoi gian dai thi kha ning nay mam giam dang ké. C6 bao céo cho thiy

ton trit 6 thang trong parafilm thi hat nay mam véi ti 18 cao.

Hinh 3.7 Nhin giong cdy thong bang hat giéng nhan tao

Hat gidng cdy ca rdt, dugc 1am kho va ton trit trong 4°C, w= 67%, trong sudt thoi gian
hai thang ton trit hat khong ndy mam, sau hai thang dwa ra diéu kién binh thuong hat nay
mam gan 100%.

Hau hét kha nang nay mam cta hat déu thap do:

- Phoi duoc nudi cy kéo dai trong dung dich 1ong, té bao mat kha ning tai sinh.

- Vat liéu dung d¢é tao vo bao c6 kha ning trao doi khi va cung cip dinh dudng.

* Hé thong cay chuyén hat nhan tao

Ngay nay hau hét cac hé thng tai sinh phoi déu yéu cu nhitng bude trung gian
trudce khi tai sinh thanh cy hoan chinh va cdy chuyén ra rudng.

Speigel (1984) phat trién mot hé théng nudi cy tai sinh Citrus doi hoi phai phai
nudi cdy chuyén nhiéu lan tir moi trudong Agar sang moi truong long. Sau khi dat chiéu
cao thich hop s& cdy chuyén vao trong 6ng nghiém va duogc dit trén 1 cau gidy dé tiép tuc
phat trién trudce khi chuyén ra dit. Nhu vdy phai mat 16-18 tuan dé tir phoi soma phat

trién thanh cay dat yéu cau nuoi cay trén vudon uom.
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3.6.8. Cong nghé bioreactor va tao phoi hat nhén tao trong nhén giong cong

nghiép

Cong nghé bioreactor di duoc tng dung trong san xuit t& bao quy mo 16n dé chiét
rit dugc chat chéng ung thu. Cac bioreactor quy mé trén 20.000 lit da duge sir dung
trong san xuit cong nghiép & mot sé nudc (Robert and Shuler, 1997). Hai nha khoa hoc
Nhat Ban Takayama va Misawa 1a nhitng ngudi dau tién cong bd viée sir dung bioreactor
vao nhan giéng thuc vat. Ky thuat nhan gidng nay sau d6 da dugc ap dung cho hang loat
cdy trong nhu khoai tay, Lilium (loa kén), Gladiolus (lay on), Anthurium (hong mén),
Dioscorea (ci mai), Asparagus (ming tdy), ca phé va nhiéu cdy khac trong bioreactor
dung tich tir 1 dén 2.000 lit. Bioreactor c6 thé ing dung dé nhan nhanh phdi vo tinh, chéi,
cu, than ngém v.v... (Takayama and Akita ,1994), vi du nhan cu si€u nho khoai tiy, nhan
cu gidng loa kén ¢ Nhat Ban (Akita and Takayama 1988), nhin gidng co ngot voi cong
suit khoang 200.000 chdi cdy trong bioreactor 500 lit (Takayama and Akita ,1994). Bén
canh d6, bioreactor da duoc sir dung dé nhan nhanh hoa lan ho diép Phalaenopshis thong
qua céac thé cdu trac (protocorm- like body) tao ra tir manh 14 (Young cs., 2000; Datta
cs.,1999).
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Bom Binh nho giot, phun suong

Hinh 3.8 Mt so dang Biorector
C6 thé no6i nhan giéng bang phoi vo tinh, hat nhan tao két hop véi cong nghé
bioreactor ¢6 kha ning tao ra sd lugng cy gidng vo han tir mot cdy ban dau, dap tmg san

xudt thuong mai.
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Chwong 4. NHAN GIONG VO TINH IN VITRO
4. 1. Sinh san vo6 tinh va hiru tinh

4.1.1 Nhén giong theo ciu triic tw nhién ciia thue vit

1. Dang cin hanh (bull) 14 dugc xap xép chdng 1én nhau, bén ngoai c6 16p 14 bao vé, 14 1a
nhu mé du trir day va x&p. Dang can hanh thuong dugc thiy ¢ ho hoa tulip, ho hanh...

2. Dang gid (corm) : nhu md dy trir 16n, day c6 cdu tao gidng nhu cin hanh, nam dudi
gdc than, dang gid thudng dugc thay ¢ hoa gladiolus.

3. Dang cu (rhizome): day co cAu tao nhu than r& nim chim dudi mat dat, phia trén la
vom ting trudng chira chdi than dang nay thudng duoc thiy & ho hoa iris.

4. Than bo (stolom): nhanh hay thAin moéng manh, thuong 1a dang than bo, chép ngon 14
mdt cay hoan chinh thiy ¢ cay déu tay.

5. Dang cin hanh nho (bulbil): giéng nhu cin hanh, tron nim & nach 14 thay ¢ hoa lily.

4.1.2. Nhén giong theo phwong thirc néng hoc

1. Giam canh
2. Chiét canh
3. Ghép hay thap canh

4.2. Muc dich ciia nhan giéng invitro

4.2.1. Uu diém ciia vi nhin giong

- Pua ra san pham nhanh hon: Tir mét cay uu viét bat ky déu c6 thé tao ra mot
quﬁn thé c6 do df‘)ng déu cao véi sb luong khong han ché, phuc vu san Xuét thuong mai,
du cay d6 1a di hop vé mit di truyén.

- Nhén nhanh véi hé s6 nhan giéng cao: Trong hiu hét cac trudng hop, cong nghé
vi nhan gidng dap tmg téc do nhan nhanh cao, tir 1 ciy trong vong 1-2 nim co thé tao
thanh hang tri€u cay.

- San pham cdy gidng dong nhét: Vi nhan gidng vé co ban la cong nghé nhan
dong. N6 tao ra quan thé c6 d6 déu cao du xuat phat tir cdy me co kiéu gen di hop hay
dong hop.

- Tiét kiém khong gian: Vi hé thong san xuét hoan toan trong phong thi nghiém,

khong phu thudc vao thoi tiét va cac vat liéu khoi dau co kich thude nho. Mat do cay tao

Gido trinh nudi cay mo té bao thuc vat



131

ra trén mot don vi dién tich 16n hon rat nhiéu so v6i san xudt trén dong rudng va trong
nha kinh theo phuong phép truyén thong.

- Nang cao chét luong ciy gidng: Nudi cdy mo 1a mot phuong phép hitu hidu dé
loai trir virus, nam khuan khoéi cac cdy giéng da nhidm bénh. Cay giéng sach bénh tao ra
bang cdy mo thuong ting ning suét 15 - 30% so véi gidng gdc.

- Kha ning tiép thi san pham tét hon va nhanh hon: Cac dang san pham khac nhau
c6 thé tao ra tir hé théng vi nhan gibng nhu cdy con in vitro (trong éng nghiém) hoic
trong bau dat. Cac cdy gidng c6 thé duoc ban ¢ dang cay, cu bi hay 14 than cu.

- Loi thé vé van chuyén: Cac ciy con kich thudc nhé c6 thé van chuyén di xa dé
dang va thuan loi, dong thoi cdy con tao ra trong diéu kién vo tring dugc xac nhan 1a
sach bénh. Do vay, bdo ddm an toan, dap g cac qui dinh vé vé sinh thuc vat quéc té.

- San xuat quanh nam: Qua trinh san xuat c6 thé tién hanh vao bat ky thoi gian

nao, khong phu thugc mua vu.

4.2.2. Han ché ciia vi nhén giéng

- Han ché vé chung loai san pham: Trong diéu kién k¥ thuat hién nay, khong phai
tat ca cdy trong déu duoc nhan giéng thuong phim bang vi nhan gidng. Nhiéu cdy trong
c6 gié tri kinh té hodc quy hiém van chua thé nhan nhanh dé dap ung nhu cau thuong mai
hodc bao quan ngudn gen. Nhiéu van dé 1y thuyét lién quan dén nudi cdy va tai sinh té
bao thuc vt in vitro van chua dugc giai dap.

- Chi phi san xuét cao: Vi nhan giéng doi hoi nhiéu lao dong k¥ thuat thanh thao.
Do d6, gia thanh san pham con kha cao so véi cac phuong phép truyén théng nhu chiét,
ghép va nhan gidng bang hat.

- Hién tuong san pham bi bién doi kiéu hinh: Cy con nudi cdy mé co thé sai khac
v6i cdy me ban dau do hién tugng bién di té bao soma. Két qua 1a ciy con khong giir
duogc cac dic tinh quy cua cdy me. Ty 18 bién di thudng thip ¢ giai doan dau nhan gidng,
nhung sau d6 c6 chiéu huéng ting 1én khi nuéi cdy kéo dai va ting ham lugng cac chat
kich thich sinh truong. Hién tuong bién di nay can dugc luu ¥ khic phuc nham dam bao

san xuat hang tri¢u cdy giong dong nhat vé mat di truyén.

4.3. Cac phwong phap nhén giéng invitro
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4.3.1.Nuéi cdy mé phén sinh dinh hay dinh phdn sinh

4.3.1.1. Dinh sinh truong

Hinh 4.1. Dinh sinh truong

Mo phan sinh dinh chira nhiing té bao dinh sinh truéng va duoc bao boc boi mot
16p v6 bé mit co ciu tao cutin han ché thdp nhit qua trinh thoat nudc va 16p cutin nay
bao boc cé chdi dinh.

O thyc vat, su hinh thanh cic co quan bat ddu trong cac moé phén sinh dinh, cac
mo nay phin hoa ngay tir nhitng giai doan phat trién ddu ctia phoi va giit lai trong sudt
doi séng cua cay. Diéu nay xdy ra 1a do mé phan sinh c6 sy phan hoa cua nhing té bao
khoi sinh. T4t ca nhirng té bao con lai xuét phat tir nhitng té bao khoi sinh. M6 phan sinh
c6 thé tich twong d6i 6n dinh, nén céc té bao sinh ra tir t& bao khai sinh sau mot vai lan
phén chia s& ro1 khoi mo phan sinh.

Qua trinh sinh trudng cta dinh sinh trudng chia lam 3 giai doan

- Giai doan phdi sinh: trong cic diém sinh truéng xdy ra sy hinh thanh mam co
quan va sy phan chia dau tién cta n6 thanh cac méd riéng biét.Giai doan dai ra do sy sinh
truong nhanh chong, mam co quan dat kich thudc tdi da va co hinh dang nhit dinh.

Két thuc su phan hoa té bao, bit dau sy phan hoa gd. Cac thanh té bao khong con kha
ning sinh trudng. Trude hét cac u 16i dan duogc tao thanh goi 1a u 14. Thé tich u 14 16n rat
nhanh va kéo theo nd mét phan 16n cua dinh sinh truong. Dan dan u 10i chuyén thanh
mam 14. Mam 14 phat trién nhanh theo chiéu dai. Sy sinh truéng tién hanh khong dong
déu nén 14 mam cong dan 1én phia dinh. Sau khi 14 méi tach ra xay ra su phan chia té bao
két qua 1a thé tich dinh sinh truéng duoc phuc hoi nhanh chéng va sy hinh thanh 14 lai bat

dau.
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O mdi nach 1a déu cé chdi nach. Choi nach thyc chat khong khac dinh sinh

truong. Do hién tugng wu thé ngon nén cac chdi nach khong phat trién nhung khi duoc
danh thirc va bat du sinh trudng chung c6 ciu tao ddy du nhu than chinh.
Mo dinh sinh trudng 13 mé duy nhit sach virus. Do d6 dy 1a mot vat liéu nudi cdy mo té
bao dugc sir dung trong tao giéng cdy sach bénh. Do kich thudc qua nho nén ky thuét
nudi cdy mo dinh sinh trudng thuong dugc tién hanh duéi kinh lap hay bao gém ca chdi
dinh.

4.3.1.2. Nuéi cdy dinh sinh truéng

Limmasets va Cornuet (1949) da phat hién rang & cic cay nhiém bénh virus, virus
phan bd khong ddng nhat trén cay va thuong khong thay ching ¢ ving dinh sinh truong.
Phét hién d6 1a co so d&& Morel va Martin (1952) ching minh gia thuyét trén bang cach
tao dugc cdy sach bénh virus tir 6 gidng khoai ty qua nudi cay dinh sinh truéng.

Nam 1960, Morel da thuc hién budc ngoat khi &p dung thanh cong k¥ thuat nay
trong nhan nhanh cac loai dia lan Cymbidium thong qua protocorm. Sau d6, viéc phat
hién ra cytokinin va méi truong nudi cdy mo cai tién (Murashige va Skoog, 1962) di tao
strc sdng moi dé tng dung nudi ciy dinh sinh trudng trong nhan gidng thuong mai & thuc
vat.

Ngay nay, k¥ thudt ndy cung voi mot s cai tién da tré thanh phuong phap loai trir

bénh virus dugc st dung rong rai doi voi nhiéu loai cay trong khéac nhau.

4.3.1.3. Mdu mé thuee vit ding trong nudi cdy dinh sinh truong

Két qua nudi cdy dinh sinh truong phu thudc vao vat liéu khdi dau, ngudn goc va
kich thudc ciia mau. Dé dat dugc hiéu qua cao, can ldy mau nudi ciy tir chdi dang sinh
truong manh (Gupta va CS, 1981) hodc chdi ctia ciy méi ghép (Jones va cs, 1985). Nudi
cdy dinh sinh truéng cay non d& dang hon ciy truong thanh, ty 1¢ ra ré trong truong hop
nay dat 83%, trong khi v6i cay truong thanh chi dat 63% (Vieitez va cs, 1985). Piéu kién
nudi cdy, thoi diém 1y mau ciing anh hudng rat 16n dén két qua tai sinh cay tir dinh sinh
trudng. Mot sd loai co wu thé chdi dinh manh, nudi cdy dinh sinh truong tir chdi dinh dé
dang hon tu chdi nach, dbi vi mot sb loai khac lai thu duoc két qua nguoc lai.

Kich thuéc miu nudi ciy cang 16n, ty 1¢ tai sinh va séng sét ciia mau cang cao, tuy
nhién mau cang nho thi kha ning sach bénh virus lai cao hon. Do vay, kich thuéc mau
nudi cdy can phai xac dinh bang thuc nghiém dbi véi mdi loai. Mau nudi cdy nho nhat chi
c6 chép sinh truong va 2 - 3 mam 14 s& 1a 1y tuong dé tao gidng sach bénh do mo phan

sinh dinh nam & chép dinh chdi, 1a trung tim hoat dong sinh truéng, phan hoa va phat
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trién ctia thyc vat. Ngay dudi mé phan sinh nay 13 cac mam 1a. Doi khi kich thude mau
16n hon van dam bao sach bénh virus (Vine va Jones, 1969) song mot s6 truong hop khac

lai doi hoi mau nho hon (Hunter va cs, 1984).

Phuong thirc nay sir dung cac bd phan nho nhat cua dinh chdi hay dinh sinh
truong 1am mau vat nudi cdy. N6 bao gdm mo phan sinh dinh va cdc mam 14 non. Khéi
niém mod phan sinh dinh (ngon) chi ding khi mau vat dugc tach tir dinh sinh truéng co
kich thudc trong vong 0,1-0,15 mm tinh tir chop sinh trudng. Trong thyuc té mau vat duoc
tach véi kich thuéc nhu vay chi khi ndo ngudi ta tién hanh nudi cdy véi muc dich lam
sach virus cho cdy trong. Thudng sé& gip kho khin 16n trong viéc nudi thanh cong cac méd
phan sinh dinh riéng 1& c6 kich thuéc nho nhu vay. Do d6, trong khudn khé nhan gidng in
vitro ngudi ta thuong nudi cdy ca dinh chdi hodc dinh sinh truong. Phd bién nhét ¢ cac
ddi tuong nhu phong lan, dira, mia, chudi... dinh sinh truong duoc tach voi kich thudce tir
5-10 mm, nghia 13 toan bd md phan sinh dinh va mot phan moé xung quanh.

Tuong quan gitra d§ 16n cua chdi nudi céy, ty 1€ séng va muc do 6n dinh vé mat
di truyén ctia chdi dugc biéu hién nhu sau: Néu do 16n tang thi ty 1€ séng va tinh 6n dinh
ting, néu do 16n giam thi ty 1¢ séng va tinh 6n dinh giam. Nhung xét vé hiéu qua kinh té
nudi cay (thé tich binh nuéi, lwong dung dich méi truong dinh dudng): Néu do 16n ting
thi hiéu qua kinh té giam, néu d6 16n giam thi hiéu qua kinh té tang. Do d6, phai két hop
hai hoa duoc cac yéu td trén dé tim ra phuong thirc 14y mau t6i wu.

Mot dinh sinh trudng nudi cay ¢ diéu kién thich hop sé tao mot hay nhiéu choi va
mdi chdi s& phat trién thanh mot cdy hoan chinh. Xét vé& ngudn gde cua cac cdy do cb ba
kha ning:

- Cay phat trién tir chdi dinh (chdi ngon).

- Cay phat trién tir chdi nach pha ngu.

- Cay phat trién tir chdi mai phat sinh, vi dy: nu6i céy doan tru dugi mam cua cay
méng cau (Annona squamosa) s& cho xuat hién rat nhiéu mam trén mo nudi cdy, mot sb
mam sau d6 s& phat trién thanh chdi va tré thanh cdy in vitro hoan chinh. Tuy nhién,
thong thuong kho phan biét dugce chdi pha ngii va chdi phat sinh méi. Cac phuong thirc

phat trién cay hoan chinh tir dinh sinh truong nuéi cay nhu sau:
- Phat trién cay truc tiép
Chu yéu & cac d6i twong hai 14 mam (dicotyledon) nhu khoai tay, thudc 14, cam

chanh, hoa ctc... Vi du: Khoai tay (Solanum tuberosum):

Dinh sinh truéng — Chdi nach — Cay
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- Phat trién cdy thong qua giai doan protocorm

Chu yéu gip & cac ddi twong mot 14 mam (monocotyledon) nhu phong lan, dira,
hu¢... Cung mot luc dinh sinh truong tao hang loat protocorm (proembryo) va cac
protocorm nay cé thé tiép tuc phan chia thanh cac protocorm méi hodc phat trién thanh
cdy hoan chinh. Bing phuong thirc ndy trong mot thdi gian ngin ngudi ta ¢ thé thu duoc
hang triéu cé thé.

Dinh sinh truéng — Protocorm — Cay

Céac d6i tugng hoa lan d3 mang lai hiéu qua kinh té dic biét cao. Sau nhimng két
quéa dau tién & chi Cymbidium ciia Morel (1966) ngudi ta da thu dugc két qua rat tt & 22
chi khac nhau ciia ho niy. S& di nhan gidng vo tinh hoa lan dat dugc thanh cong 16n va
duoc g dung rdng rai nhu vay la vi hoa lan c6 phuong thirc sinh sdn qua protocorm.

Linh vuc tng dung méi day nhat ciing da bat ddu c6 két qua 1a cac cdy an qua va
cdy 1am nghiép, trong d6 c6 cac cay quy nhu ca phé, to, 18, thong, bo dé... Tong sb co
trén 30 chi khic nhau da dugc nudi ciy thanh cong. Vi rang, cac cdy trong rimg va cic
cdy an qua la nhimg cdy trong lau nim nén moi chi phi ban dau trong nhén giéng in vitro
déu co thé chap nhan dugc.

4.3.1.4.Ghép choi dinh (shoot apex grafting) hay vi ghép

Phuong phap phd bién dé tao cdy Citrus sach bénh 1a chon loc cdy con c¢6 ngudn
gbc tir té bao nucellar. Tuy nhién, nhitng cdy ndy c6 giai doan chua thanh thyc kéo dai
trude khi bude vao giai doan sinh san. Viéc xu ly nhiét dé loai trir bénh nhu exocortis va
xyloporosis thudng khong hiéu qua. Hién nay, vi ghép chdi 1a k¥ thuat tao cdy sach bénh
dugc sir dung thanh cong & nhiéu phong thi nghiém. Murashige va cs (1972) 1a nhiing
ngudi dau tién tao dugc cdy Citrus sach bénh bang k¥ thuat vi ghép chdi dinh in vitro.
Sau d6, Navarro (1975) ciing str dung k¥ thudt nay trén nhiéu cdy Citrus khac va thu dugc
két qua kha quan.

Ky thuat vi ghép chdi bao gdm cac bude sau:

1. Chuén bi gbc ghép va mat ghép trong éng nghiém: cay gbc ghép thuong duoc
ding trong vi ghép 1a Troyer citrange hodc mot vai gbc ghép khac c6 kha niang tuong hop
cao voi mét ghép. Tach chdi dinh gém dinh sinh truéng va 3 14 mam tir cac cdy me

(hinh), chdi dinh ¢ dang ngu hodc dang dang sinh trudng déu co thé sir dung duoc.
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2. Ghép va cdy cay ghép vao 6ng nghiém: Hat ding 1am gdc ghép duogc gieo trong
moi truong long, ghép chdi dinh 1€n doan than non ctia gdc ghép.
3. Sau 4 - 6 tuan, chuyén cy ghép ra dt.
Hién nay phuong phép vi ghép chéi dinh dang dugc s dung rong rdi dé tao cac
dong Citrus sach bénh phuc vu cho nhan giéng thuong mai.

* Vi ghép két hop véi xir Iy nhiét hodic hod chit

Murashige va cong su (1972) ding vi ghép dinh sinh truong dé tao vat liéu sach
bénh & Citrus, cay con tai sinh da sach cac tac nhan gay bénh micoplasma va exocortis.
Nam 1975, Navarro va cong su dd hoan thién quy trinh vi ghép chdi dinh cdy c6 mii in
vitro. Bang k¥ thuat nay, khoang 90 loai cdy c6 mui khac nhau duoc lam sach bénh
(Navarro va cs, 1988). Ky thuat vi ghép da loai trir duoc hang loat bénh khoi ngudn gen
cay c6 mui, vi du:

- Virus gay bénh tristeza, psorosis
- Stubborn spiroplasma
- Exocortis viroid

- Tac nhan gay bénh chay gom, cristacortis, impietratura

Quy trinh vi ghép:

- Gbc ghép duge chuan bi tir hat nudi cdy in vitro trén mdi trudng co ban MS ¢
1% agar. Troyer citrance thudng dugc dung lam gdc ghép, con gbc ghép Etrog citron
duogc dung dé ghép tat ca cac loai chanh.

- Cay gidng da nhiém bénh dung lam mat ghép duoc chuan bi nhu sau: bo 14, giir
cay o nhi¢t do 320C tr 12-15 ngay. Sau do, tach dinh sinh truéng kich thudce 0,1- 0,2 mm
tir chdi mai hinh thanh va vi ghép theo kiéu chit T 16n nguoc trén gbc ghép.

- Nuodi cay sau vi ghép trén moi truong MS c6 100 mg/l myo-inositol, duong 4%,
thiamin HCI 0,2 mg/l, pyridoxine HCl 1mg/l, nicotinic 1mg/l, dac biét sir dung néng do
duodng sucrose, cac vitamin B cao vdi ham lugng BA, TAA va GA3 khéac nhau dé kich
thich bat chdi tir dinh sinh truong vi ghép. Ty 1& vi ghép thanh cong 13 60-70% va ciy
chuyén ra dat da sdng 90%.

Chuong trinh vi ghép tao gidng sach bénh & cdy c6 mui dd duoc trién khai ¢ hau hét
cac nudc.

Vé nguyén tic, vi ghép 1a nudi ciy dinh sinh truéng, nhung théng qua dinh dudng
ty nhién cta gdc ghép. Dinh sinh truéng ding lam mic ghép c6 kich thude khoang tir

0,2-0,5 mm, dugc tach tr bup non dang sinh truéng manh ctia cdy me truong thanh, géc
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ghép 14 mam gia m&i nay mam tir hat ciia gidng hoang dai, toan bg cay ghép dugc nudi
dudng trong diéu kién 6ng nghiém vo trung. Phuong thirc nay thuong dung dé tao ra cac
gidéng ciy an qua sach bénh virus nhim cung cip mat ghép va canh chiét dau dong lam
nguyén liéu nhan giéng cho san xuat dai tra. Phuong thirc nay cho phép thu duoc ciy

hoan toan sach bénh va mang ddc diém di truyén ctia cdy me cho mat ghép.

4.3.2. Tdi sinh cdy hoan chinh tir cac by phdn khdc ciia cdy

4.3.2.1. Nuéi cdy chéi bit dinh

Dinh chdi bt dinh méi c6 thé phat trién hodc truc tiép trén mau vat hodc gian tiép
tor mo callus, ma mo callus nay hinh thanh trén bé mat vét cit cuia mau vat. Mot sd loai
mau vat dugc dung nhu sau:

- Poan than: thudc 14, cam, chanh, ca chua, bép cai...

- Manh 14: thudc 14, ca chua, bép cdi, ca phé, ca cao...

- Cudng 14: thay tién. ..

- Céc bo phén cua hoa: stp lo, laa my, thudc 14...

- Nhanh cut: ho hanh, ho lay on, ho thuy tién...

- Poan mam: mang tay.

Sy phat sinh chdi bét dinh truc tiép bat dau bang cac té bao nhu mé nam & trong
biéu bi hodc ngay phia dudi bé mit ctia thin; mot s6 té bao nay tro thanh mo phan sinh va
céc thi nho goi 1a thé phan sinh phat trién. Cac thé phan sinh nay rd rang c6 ngudn gdc tir
cac té bao don. Tuy nhién, chidu hudng phan tng cia thyc vat ciing tiiy thudc vao ndng
d6 phytohormone. Nghién ctru sy tao chdi & mo nudi ciy cia cdy linh sam Douglas cho
thdy cytokinin (BAP 5 pM) can thiét cho sy phat sinh chdi bat dinh, nhung cé ba kiéu
phan tng khac nhau c6 két qua tiry thudc vao ndng do cua auxin dugc cung cip. Nong do
auxin thip (NAA < 5 uM) chi c6 chdi phat trién. Khi néng d6 auxin cao hon (NAA > 5
M) 14 mam tao ra ca callus va nhidu chdi. Khi cung cap chi riéng auxin (NAA = 5 uM)
thi chi c¢o callus duoc tao thanh.

Su phat trién cac choi bat dinh gian tiép dau tién qua giai doan hinh thanh callus
co s& tir cac chdi duge tach trong nudi cdy. Cac chdi sau do phat trién tir ngoai vi md

callus va khong c6 quan h¢ ban dau véi cac mo c6 mach dan ciia mau vat.

4.3.2.2. Nhén giong thong qua giai doan callus
Trong nhéan gidng in vitro néu tai sinh dugc cdy hoan chinh truc tiép tir mau vat
nudi cdy ban dau thi khong nhitng nhanh chong thu duoc cay ma cac cdy ciing kha dong

nhat vé mat di truyén. Tuy nhién, nhiéu trudng hop mé nudi cdy khong tai sinh cay ngay
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ma phat trién thanh khdi callus. Té bao callus khi cay chuyén nhiéu lan s& khong 6n dinh
vé mit di truyén. Dé tranh tinh trang d6 nhat thiét phai st dung loai callus vira phét sinh,
ttrc 13 callus so cip d¢é tai sinh cay thi hy vong s& thu dugc cy tai sinh dong nhit. Thong
qua giai doan callus con c6 thé thu duoc nhimg cé thé sach virus nhu trudng hop cua
Kehr va Sehaffer (1976) thu dugc ¢ toi.

Hinh 4.2. Nhén giéng thong qua giai doan tao mé seo
A. M6 seo cdy toi sau 2 tuan nudi ciy
B. Mo seo sau 4 tuan nudi ciy
C. Tao chdi tir mo seo
D. Cay tai sinh tir mo seo
E. Cu t6i thu dugc tir cdy con nudi cdy mo thong qua tao mo seo

4.3.3. Nhin giong théng qua phdt sinh phoi vo tinh

4.3.3.1. Phoi vo tinh

Niam 1958, Street va Reinert 13 hai tac gia dau tién mé ta sy hinh thanh phéi vo
tinh tir cac t& bao don cua ca rét (Daucus carota). Pén nam 1977, Murashige cho ring
phéi v6 tinh c6 thé tré thanh mot bién phap nhan gidng in vitro. O mét sb loai, su phat

sinh phéi v6 tinh hinh thanh tryc tiép tir nhitng phoi bat dinh nam trong phdi tim. Dén
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nay, cong nghé phdi vo tinh dwoc coi la cong nghé rat co trién vong cho néng nghiép
trong thé ky 21.

Phoi vo tinh 1a cac c4 thé nhan giéng c¢6 cuc tinh bat ngudn tir cac té bao soma.
Chung rat giéng phoi hiru tinh ¢ hinh thai, qua trinh phét trién va sinh 1y, nhung do khong
phai 1a san pham ciia sy thy tinh giira giao tir duc va giao tir cai, va vi vay khong c6 qua
trinh tai t hop di truyén cac phdi vo tinh ¢6 ndi dung di truyén gidng hét véi cac té bao
soma da sinh ra chung.

O trudong hop phdi hitu tinh, sy két hop giao tir duc va cai cho ra hop tir (zygote).
Hop tir phan chia nhiéu lan tao nén phdi hitu tinh c¢6 c4u trac hai cuc: ré va ngon. Khi hop
tr phat trién, mién sinh truéng ré va mién sinh truéng ngon cung phat trién va cudi cung
tao thanh cay hoan chinh, qua céc giai doan pho6i hoc nhu sau:

- Truong hop cay hai 14 mam:

Dang cau — dang thity 161 — dang c6 14 mam
- Trudng hop cay mot 14 mam:
Dang cau — dang scutellar — dang diép tiéu

O rat nhiéu cdy, ngudi ta nhan thay cac té bao dang phan chia vo to chirc di tao
nén callus khi nuéi cdy. C6 thé thay d6i huéng phat trién cua ching dé tao ra cac phoi vo
tinh v&i cac budc phat sinh hinh thai rit giéng voi trudng hop phdi hitu tinh. Piém khac
nhau co ban gitta phoi hitu tinh va phoi vo tinh 1a phéi hitu tinh luén luén di kém véi ndi
nhii 13 co quan du trir ning lugng va chat dinh dudng phuc vu cho qua trinh nay mam,
con & phodi vo tinh hoan toan khong ¢ ndi nhii. Kha ning tao phdi vo tinh trong nudi cy
mo thuc vat, ngoai cac diéu kién vat 1y, hdéa hoc thuén 191 cho sy tao phdi, con phu thude

rat 16n vao loai, vao cac giong, dong trong cung mot loai.

4.3.4. Nhan giong trong cdc noi phén teng sinh hoc

Trudc day, cac ndi phan tng sinh hoc hay con goi 13 ndi 1én men (fermentor) chi
yéu duoc dung cho cong nghé vi sinh. Trén co s& cac thiét bi do, voi mot sb cai tién,
nhiéu tac gia da nhan gidng thanh cong nhiéu loai phoi vo tinh va cac thé chdi, cum chdi
hodc cu nhd.

Phoi v6 tinh ca phé duoc san xuit thanh céng ¢ Brasil trén cac ndi phan tng sinh
hoc dung tich tir 2-4 lit. M&i mé co thé thu duoc 4-5 triéu phdi vo tinh ca phé. O
Indonesia, cum chdi dira duge dua vao san xuét thanh cong véi ndi 1én men 10 lit. Dich
16ng nudi cdy (moéi truong méi) duoc bom vao ndi va hut ra (méi trudng cil) theo chu ky
ngdn, nhd vy mé va té bao thuc vat co du oxy va chat dinh dudng dé phat trién manh.

Phuong thirc nudi cay nay duoc goi la nudi cdy thé 6n dinh hoa tinh (chemostat culture).
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4.3.5. Hé thong hinh thanh chéi

Su hinh thanh chdi c6 tuong quan véi ham lugng etylen va CO,. Choi phat sinh
nhiéu nhat khi trong binh nudi cdy tich lity 5-8 [Im C,H, va 10% CO, trong 15 ngay nudi
cdy. khi 2 chéat nay dugc phong thich ra khoi binh nudi cay thi qua trinh biét hoa bi tc
ché.Sau 15 ngiy cac chit nay thoat ra ngoai thi ciing khéng anh hudng dén qua trinh biét
hoéa. Trong 10 ngay dau tién C,Hy va CO, anh huéng dén qua trinh biét héa phu hop véi
giai doan ting trudng va phan chia t& bao din dén su hinh thanh vom dinh sinh trudng.
Nhu vy tac dong kich thich ctia C,Hy trong su phat sinh hinh thai c¢6 sy tac dong bd
sung cua qua trinh phan bao.

Su tac dong twong hd ciia CoH,4 va CO, cho thay qui ludt tac dong ctia CO,:

Trong 10 ngay dau CO, kich thich qua trinh sinh téng hop CoHy

Sau 10 ngay co tac dong twong phan voi CoHy

Sau ciing CO, tham gia vao qué trinh trao ddi chat. ti 1¢ tic dong C,H4/CO; chi ¢6 hidu
qua khi c6 midt O, va CO, duy tri qua trinh trao d6i oxihéa & mé SF va SNF ( SF: shoot
forming: chéi mam dugc nudi ciy trén moi truong khong cé BA, phat sinh chdi sau 3
ngay thi tién hanh phan chia té bao va khong phan chia trong khi trong méi trudng c6 BA
thi sy hinh thanh chdi khong xay ra: NSF: non shoot forming)

Toém lai, c6 3 phuong thirc tao ciy con trong nhan gidng in vitro:

- Mau m6 truc tiép tao chdi va cdy hoan chinh (So db 4.1).

- MAu mb phat sinh callus va callus tao chdi (So db 4.2).

- Méu mé phat sinh callus, callus phat trién phoi (hodc nuéi cdy dich huyén phu té

bao phat sinh phéi) va tir phdi thu duoc cdy hoan chinh (So d6 4.3).
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&t dink phan sinh (apical

w4 chill bén (ataral buds) Sinh trudng trong
i qua trinh nudi cay .
Cay » Cay oay = | Chdiin witro
A . (initiation culture)
cay wao mai trdng —
dinh duding thich hep oy chuydn 1ap lai
{repeated subculture) .
=nhan nhanh tao e
fmultiplication culture) (rooting)
. Cay in wvitro
Cay hoén chinh
dura ra dét
(transfar into the soil)
S0 do 4.1. Mdu mo truc tiép tao choi va cdy hoan chinh (thong qua
phwong thirc tang khd nang phat sinh choi ndach)
catmu vat sinh san callus
(doan than, manh 15..) tao callus (callus proliferation)
Cay Céy gay | Callyz |—m8m = Callus
Ay vho mdi truing —

dinh dudng thich hop
tao chdi bat dinh
{adventitions hud)

Tai sinh chéi Tai sinh chii
trc tiép tir callus

tao r& invitro

l

Cdy in vitro
hoén chinh

Ciy |[+————

dira ra dét
{transfer inta the saoil)

So d 4.2. Méu mé phdt sinh callus, callus tao chéi va phdt trién cdy hoan chinh

(thong qua phwong thirc phdt sinh choi bit dinh)
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PR I
cat mau vat
(doan than, manh 14..)

So do 4.3. Méu mé phdt sinh callus, callus phdt sinh phéi soma (hodc nuéi cdy dich

cAy vao mai truwtng
dinh duding thich hoep

Chy oy
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tao callus
— | Callus

nudi cay dich

huyén phi
_— -

liguid suspension

Té bao dich
huyén phil

culture

Té hao phét
sinh phii

(transfer into the soil)

Callug phat
sinh phii
phiiwd tinkh
(samatic embrrya)
nay mam
(germination)
N Cay in vitra
-—
Cay ) hodn chinh
dura ra dat

huyén phui té bao phdt sinh phéi soma) va tiv phéi thu dwoc cdy hoan chinh

4.4. Cac giai doan trong quy trinh nhan giéng vé tinh in vitro

Qua trinh vi nhin giéng thong thuong gdm nam giai doan chinh, mdi mot giai

doan c6 nhirng y€u cau riéng.

4.4.1. Qud trinh sdn xudt cdy cdy mé

Giai doan 1: Chuén bi cay lam vat li¢u géc

nonv.v...

dugc cac dic tinh sinh hoc quy cta cdy me va 6n dinh. Tuy diéu kién, giai doan nay c6
thé kéo dai 3 - 6 thang.

Giai doan 2: Thiét lap hé thong nudi cdy vé tring
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143

- Khir trung bé mat mau vat va chuin bi méi truong nuodi céy.

- CAy miu vo tring vao mdi trudng nhan tao trong 6ng nghiém hodc binh nuoi.
Giai doan nudi cdy nay goi 1a cdy méu in vitro.

- Cac mau nudi cay néu khong bi nhiém khuan, nim hodc virus s& duoc luu gitr
trong phong véi diéu kién nhiét do, anh sang phu hop. Sau mot thoi gian nhét dinh, tir
mau nudi céy bit dau xuét hién cac cum té bao hodc co quan (chéi, cum choi, ré) hodc
phéi vo tinh c6 dic tinh gan nhu phoi hitu tinh. Giai doan 2 thudng yéu cu 2 - 12 thang
hodc it nhat 4 1an cdy chuyén.

Pua méu vat tir bén ngoai vao nudi cdy vo tring phai dam bao nhitng yéu cau sau:

- Ty 1& nhiém thap.

- Ty 1& sdng cao.

- Téc d6 sinh truong nhanh.

Két qua budc cay gdy nay phu thudc rat nhiéu vao cach ldy miu. Quan trong nhat
van 1a dinh sinh truéng, chdi nach, sau do 1a doan hoa tu, hoa, doan than, manh 14, ré...

Chon dtng phuong phap khtr tring s& dua lai ty 16 sdng cao va mdi trudng dinh

dudng thich hop sé& dat duoc téc do sinh truéng nhanh.

Giai doan 3: Nhan nhanh choi
- Thanh phéan va diéu kién méi truong phai duge tdi wu héa nhim dat muc dich nhan
nhanh.
- Quy trinh cdy chuyén dé nhan nhanh chdi khoang 1- 2 thang tly loai cdy. Hé s6 nhan
nhanh 14 2 - 8 1an/ 1 1an cay chuyén. Nhin chung giai doan 3 thuong yéu cau 10- 36 thang
va ciing khong nén kéo dai qua lau. Vi du tir dinh sinh truéng cua 1 cay chudi chon loc
ban dau, ngudi ta chi nén nhan khoang 2000 - 3000 chdi sau 7 - 8 1an cdy chuyén dé tranh
bién di soéma. Ddi véi cac cay khac nhu mia, hoa cic, phong lan sau 1 nim c6 thé nhan
duoc trén 1 triéu choi tir 1 cdy me ban dau.
Nhiing kha nang tao cay do la:

- Phat trién chdi nach.

- Tao phoi vo tinh.

- Tao dinh sinh truong mai.

Trong giai doan nay can nghién ciru cac tic nhéan kich thich phan héa co quan,
dic biét 1a choi nhu:

- B6 sung to hop phytohormone méi (ting cytokinin giam auxin). Tang ty 18
auxin/cytokinin sé& kich thich mé nuéi ciy tao ré va nguoc lai s& kich thich phat sinh choi.
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- Tang cuong thoi gian chiu sang 16 gio/ngay, t6i thiéu 1.000 lux. Trong thyc té
nghién ciru, ngudi ta nhan thiy khé tach biét anh hudng cia chu ky chiéu sang khoi anh
hudng cua cudng do chiéu sang. Anh sang tim 1a thanh phan quan trong kich thich phan
héa manh. Anh sang dé c6 anh hudng giéng cytokinin (cytokinin-like effect), nd tao nén
su tich liiy cytokinin trong mé ctia mét s6 loai, chinh lugng cytokinin nay da goép phan
kich thich qua trinh phat sinh co quan va tao chdi tir nhitng mé nudi cdy in vitro.

- Bao dam ché d6 nhiét do trong khoang 20-30°C. Trudng hop nhing loai ¢
ngudn gdc nhiét d6i, nhiét d6 nudi cdy thich hop vao khoang tir 32-35°C. Nguoc lai, ddi
v6i nhimng loai hoa & ving 6n d6i nhiét do thich hop cho qua trinh tao cum chdi phai <
30°C.

Muc tiéu quan trong nhét cia giai doan nay 1a xac dinh dwoc phuong thirc nhan
nhanh nhit bang méi trudng dinh dudng va diéu kién khi hau tdi thich.

Giai doan 4: Tao ré

- Céc chdi hinh thanh trong qua trinh nuéi cdy co thé phat sinh ré ty nhién, nhung
thong thuong cac chdi ndy can phai cdy chuyén sang mot moi trudng khac dé kich thich
tao ré. & mot sb loai khac, cac choi sé tao ré khi duoc chuyén truc tiép ra dit. Giai doan 4
thong thuong can 2 - 8 tuan.

Giai doan 5: Chuyén cay ra dit trong

- Pay la giai doan dau tién, trong d6 ciy dugc chuyén tir didu kién v tring cua
phong thi nghiém ra ngoai tu nhién. Dbi véi mot sb loai co thé chuyén chdi chua co ré ra
dat, nhung da s6 chi sau khi chdi da ra ré va tao cdy hoan chinh méi dugc chuyén ra vuon
wom. Qua trinh thich nghi véi diéu kién bén ngoai cua cay can su cham soc dic biét. Vi
cdy chuyén tir mdi truong bio hoa hoi nudc sang vuon wom véi nhitng diéu kién kho
khan hon, nén vudn wom can phai dap tmg cac yéu cau:

+ Cay dugc che phii bang nilon, tudi phun swong dam bao cung cip d6 am va lam

mat

+ Gié thé trong cdy c6 thé 1a dat mun hodc cac hdn hop nhan tao khong chira dat,
mun cua va bot bién. Giai doan 5 thuong doi hoi 4 - 16 tuan

Thoi gian t6i thiéu cho sy thich nghi 1a 2-3 tudn, trong thoi gian nay cay phai dugc
chiam soc va bao bé trude nhitng yéu t6 bat loi sau:

- Mat nuéc nhanh lam cho cay bi héo kho.

- Nhiém vi khuan va nim gay nén hién twong thbi nhiin.

- Chay 14 do nang
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4.4.2. Cdc bwéc vi nhén giong

Nhan gidng vé tinh cac ciy trong thuong trai qua cac bude sau:
e Nuoi cdy dinh sinh truong
e Tao thé nhan gibng invitro
e Nhan gidng invitro
e Tai sinh thanh cay hoan chinh invitro
e Chuyén cdy ra vuon wom dé thuan hoa
e Nhan gidng invitro
e Tao ciy con bau dat.
e Pua céc cdy ra dong rudng
e Chon lgc cay dau dong.
4.4.2.1. Nuéi ciy dinh sinh truéng
Mau dugc nudi cdy thuong con & giai doan non, qua trinh phan chia va phan hoa
manh. Dinh sinh trudng va chdi bén duoc st dung & hau hét cac loai cay trong. Ngoai ra,
choi dinh va chéi non cua hat méi nay mam ciing duge st dung. Pinh sinh truéng nho
duoc tach bang kinh lup. Mai truong duge sir dung rong rdi trong nhan gidng hién nay 1a
mdi truong MS. Ddi véi mau dé bi héa nau modi truong thuong duge bo sung than hoat
tinh hay ngdm mau véi hon hop ascorbic acid va citric acid (25-150 mg/1)
4.4.2.2. Tao thé nhén giéng in vitro
Mau nubi céy duoc céy trén moi truong chon loc dac biét nham muc dich tao thé
nhan gidng in vitro. C6 hai thé nhan giéng in vitro: thé chdi (multiple shoot) va thé cat
(cutting) d6t ngoai ra con o thé gio (protocorm). Tao thé nhan gidng in vitro dua vao dic
diém nhén gidng ngoai tu nhién cua cdy trong. Tuy nhién c6 nhitng cdy trong khong co
kha ning nhan gidng nguoi ta thuong nhan giéng bang cach tao cum chdi bang mé seo.
Pé tao thé nhan gidng trong mdi trudng thuong bd sung Cytokinin, Auxin, GAsz va cic
chét hitu co khac.
4.4.2.3 . Nhén giong in vitro
La giai doan quan trong trong viéc nhan giéng cdy trong bang phuong phap nudi
cdy mo té bao thuc vat nham muc dich ting sinh khoi thé nhan gidng.vat liéu nudi ciy 1a
nhitng thé choi, doi khi ndng d6 chét sinh truéng giam thap cho phu hop véi qua trinh
nudi ciy kéo dai. Diéu kién nudi cay thich hop gitip cho qua trinh ting sinh duoc nhanh
chong. Cay nhan gidng in vitro c6 trang thai sinh 1y tré va dugc duy tri trong thoi gian vo

han.

Giao trinh nudi cay mo té bao thuc vat



146

4.4.2.4. Tdai sinh cdy hoan chinh in vitro

Pay 1a giai doan tao cdy con hoan chinh c6 day du than 14 va ré chuan bi chuyén
ra vudn wom. Cay con phai khoe manh nhim nang cao sirc séng khi ra ngoai méi truong
bén ngoai. Cac chét co tac dung tao chdi dugce loai bo thay vao do la cac chét kich thich
qua trinh tao ré.diéu kién nudi cdy twong tu véi qua trinh nudi cdy ngoai tu nhién, mot
budc thuan hoa trude khi duge tach ra khoi diéu kién in vitro. Thuong dung cac chat
thudc nhom auxin kich thich ra ré.

4.4.2.5. Chuyén cay in vitro ra vwon wom.

Day la giai doan kho khin nhét trong qué trinh nhan gidng vo tinh. Cay in vitro
dugc nudi cay trong diéu kién 6n dinh vé dinh dudng anh sang nhiét d6. Khi chuyén ra
dat voi didu kién tu nhién hoan toan khac han cay con dé bi méat nudc, mau bi héo. Pé
tranh tinh trang nay, vuon wom nudi cdy mo phai mat, cudng do chiéu sang thap, nhiét do
khong khi mat, d6 4m cao... Cay con thudng duoc cdy trong luéng wom cé co chét dé
thoat nudc, toi xop giit duge 4m. Trong nhitng ngay dau can dugc phu nilon dé giam qua
trinh thoat hoi nudc. R& duoc tao ra trong qua trinh nudi cdy mé s& dan lui di va ré méi
xuat hién. Cay con thudng duoc xir Iy v6i chat kich thich ra ré bang cach ngdm hay phun
1én 14 dé rat ngan thoi gian ra ré.

4.4.2.6. Nhan giéng in vitro

Cay con sau khi dugc chuyén ra lubng uwom hay ciy vao bau dit sau 7-10 ngay
thi bat ddu ra ré. sau d6 duoc phun dinh dudng véi hdn hop N,P,K (1g/l cho mdi loai).
Tuy nhién do qua trinh nhan gidng in vitro c¢6 nhiéu tén kém thi cdy con duoc sir dung
nhu 1a cidy me va duoc tiép tuc nhan gidng trén ludng wom. Piéu kién nhan gidng trén
ludng wom phai tiép tuc dam bao cdy me ¢ trang thai bdng cach diéu kién khong ché
bing cach giam dinh dudng, duy tri d6 4m cao, nhiét d6 khong khi thip...Hé sd nhan
giéng trén ludng uwom phai tiép tuc dam bao cdy me o trang thai bang cach diéu kién
khdng ché bang cach giam dinh dudng, duy tri d6 4m cao, nhiét do khong khi thap...Hé
s6 nhan gidng trén ludng wom cang cao gitp cho viéc giam gia thanh cang co y nghia.

4.4.2.7. Cdy con bau dit

Cay con tir dng nghiém hay dugc nhan gidng trén ludng wom dugc cdy trén luéng
dat 15-20 ngay cho cét ra ré va phat trién khoe, sau d6 duoc cdy vao bau dit (cay chudi).
Bau dét c¢6 co chat xop day du chat dinh dudng ti 1& dat/ phan 1a 1/1, ngoai ra hang tuan
dugc phun dinh dudng khoang 1-2 1an/tuan thudng dung phan khoang c6 ti 18 N- P- K:
20-20-20. Thoi gian ciy con & giai doan bau dat phu thudc dic diém cay trong khoang 20
ngay (khoai tdy) dén 2,5 thang (ciy chudi). Cay bau dit dugc dit & noi c6 nhiéu anh

sang, dd am cao, nhiét do khong khi mat dé cay phat trién nhanh va khoe.
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4.4.2.8. Trong cdy ra rudng.

Cay con sau khi dat duoc kich thuéc vé chiéu cao, s 14 duong kinh than thich
hop s& duoc chuyén ra trong & ddng rudng. Duy tri do 4m cao trong giai doan nay gitp
cay thich nghi dan vé6i diéu kién tu nhién, cac nhan td nong hoc khac dugc tic dong
giéng nhu cay trong tap quan.

4.4.2.9. Chon loc cdy diu dong

La vin dé quan trong dbi voi cdy an trai nham tao ra mot quan thé dong déu co
ning suét cao va 6n dinh. Nhitng cdy dugc chon dau dong duoc dua vao nhan gidng tré
lai bang nudi ciy mo.

Hién tai cong nghiép nhan giéng duoc ing dung nhiéu trong kinh té dé giai quyét
nhu cau vé gidng cho san xuét, giébng cho cay 1am nghiép, trong rimg, rau, ngi coc, ciy
an trai, hoa va cay dugc li¢u.

4.5. Cac van de lién quan dén nhan giong invitro

4.5.1. Anh hwéng ciia méi trwong va cdc chit kich thich sinh truéng dén nhin

gidng in vitro.

4.5.1.1. Mbu nuéi cay

C6 thé chia lam hai nhom: lwa chon mau ciy va xt Iy mau cdy chon mau:

Céac nhan t6 khi chon miu bao gém kiéu gen, co quan dugc chon, tudi sinh ly,
mua vu, giai doan sinh trudng, do khoe cua mau va nguén mau.

+ Kiéu gen: anh hudng siu sic dén qua trinh nudi ciy, sb luong chdi tao duoc, sy
khac nhau vé ting sinh chdi, su khac nhau vé kha ning phat sinh phoi. Ngudi ta cling ghi
nhan kiéu di truyén anh hudng dén s lugng va dudng kinh ctia mé seo qua nudi cdy hat
phén ca chua, ghi nhan su khac nhau giira cac gennome qua nudi ciy dinh sinh truéng mo
161.

+ Chon co quan:

Hau hét cac loai co quan va md déu c6 kha ning st dung nudi ciy in vitro. Cho
rang mau nudi cdy khac nhau ¢ cac loai khac nhau c6 thé dung chdi dinh dé nuéi cy,
chdi mam thich hop 1am mau nudi cdy & cac cdy ndy mam tir hat. Dung mé cy toi dé
nudi cdy tao thé bulb. Nudi cdy than mam cay dé tao protoplast c6 kha ning phat sinh
phoi. Nudi cdy lat cit mong & mé 14 cay thudc 14 c6 thé tai sinh cac co quan khac nhau
nhu hoa chdi va r& phuy thudc vao 16p mong té bao ¢ bd phan nao cua cdy duoc nudi cdy
va cac hocmon. C6 thé thu nhan nhimng ciy ctc c6 kiéu hoa va mau hoa khac voi cay me
khi nudi cdy nhitng phan ctia miu hoa.
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+ Tudi va sinh 1y:

Tudi thuc ctia miu nudi cay va tudi theo mua trong nim ctia mau nudi cdy co anh
hudéng quan trong dén sy biét hoa té bao va tudi sinh 1y. Thanh phan co quan ¢ ciu tao
thap khong thé nudi cdy in vitro do khong thé sir dung thanh phan khoang trong moi
truong. RE phat sinh trén 14 non lunaria va khong phat sinh trén 14 gia. Kha ning tai sinh
cao & 14 cdy truong thanh so vai 14 cay con non. Nguoc lai mau non cit canh ciia Hedora
helix d& ra mau hon so véi miu truong thanh va nudi cdy 14 non phat sinh co quan t6t
hon so véi nudi cdy 14 truong thanh.

+ MAu in vitro:

Mau in vitro ¢6 kha ning tai sinh cao hon mau lay tir cdy me trén dong rudng hay
trong vuon wom. Nudi ciy mau in vitro cho thy nang cao kha ning nhan gidng cat dot.
Nubi cdy tai phan dat ti 1¢ thanh cong cao khi nudi cay tai phan cay trén dong ruong.

+ Strc sdng cua mau:

Mau cdy me c6 anh hudng rat quan trong dén nudi cdy in vitro. Nudi cdy dinh
sinh truong dé loai virus san xuét ra cdy sach bénh. Nhitng cdy bi nhidm virus ciing c6
thé tao ra ciy sach bénh nho nudi ciy dinh sinh truong.

+ Duy tri mau:

Xt Iy va van dung quan 1y miu nudi cdy cho phép nha vi nhan gidng luén cé
ngudn nguyén liéu dé st dung trong nhan giéng. Nguyén lidu ctia nudi cdy can phai sach
bénh. C6 nhiéu nhén t6 kiém tra va cai thién nhitng diéu kién sinh 1y va vat Iy mau ciy
me nhu dinh dudng, nhiét do, cuong d¢ dnh sang ma mau cay me sinh truéng va nhiing
xtr 1y vat 1y va héa hoc truc tiép trén mau ciy me.

+ Dinh dudng:

St dung vat liéu nudi cdy khoe va dinh dudng ciy me cho thay rit quan trong dé
¢ mau nudi céy khoe. Poan cit canh cay ca chua me dugc cham bon dam cao kho ra ré
hon cdy me dugc chim soc dam thdp. Kha ning tiang sinh chdi kém & nhitng 14 cdy me
dugc cham bon dam cao. Mtic bon dam thip cho thay kha ning ting sinh choi mét di, va
murc do dam trong 14 ¢6 lién quan dén kha niang phat sinh chdi tir 14 in vitro.

+ Nhiét do:

C6 sy anh hudng trong nuodi céy mé khi thé bulb me duge bao quan ¢ cac nhiét do
khac nhau va thoi gian bao quan khéc nhau.

+ Anh sang:

Kha ning nudi cdy tii phan cao khi ciy me sinh truéng voi cudng do anh sang
cao. Kha nang tao protoplast cao & cay lia mach khi cdy me sinh truong & cuong do anh

sang thap. Khi cdy me sinh truong & cudng do anh sang thap cho thay canh cét in vitro dé
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dang ra ré hon a nhitng cdy me sinh truéng véi cudng do anh sing cao hon. Cudng do
anh sang trung gian cho thiy s lugng chdi phat sinh nhiéu hon va kha ning tao ré tot.
Kha ning tang sinh chdi in vitro tot khi nudi cay chdi cay me trong bong rim so véi choi
ngoai troi. Tao 1é& canh cit in vitro duoc thic day khi nudi cly miu cay me 2 tudn voi anh
sang cao hon anh sang d6 sau d6 nudi cdy 2 tuan véi anh sang do. Sy ting sinh chdi qua
nudi cdy mau 14 sau khi cdy me dugc xur 1y dudi anh sang do. Anh sang dé kich thich
tang kha ning tong hop Cytokinin va 1am giam tong hop Auxin.

+ Hoa hoc va vat 1y:

C6 sy tang sinh chdi khi nudi cdy miu 14 ca chua in vitro bang cach phun chét trc
ché sinh truong 1én cay me. Khi phun Daminozide (B9)sé ting kha ning phat sinh mo
seo. Tién xtr Iy mau nudi cdy in vitro c6 nhimg anh huéng dén kha ning ting sinh co
quan in vitro. Khi ngdm mau 14 hay cac bd phan khac trong dung dich Cytokinin nhu BA
trude khi nudi cdy, trong khi xir 1y chdi tach roi voi ABA hay NAA cho thiy ¢ y nghia
tao phoi trong nudi ciy protoplast. Str dung cac dung dich xur 1y 1a phwong phap méi co
hiéu qua trong nudi ciy than gd . xtr Iy doan chdi tach rdi ciy than g bang cach ngam
vao dung dich twong ty nhu xtr 1y duy tri chit luong va thoi gian bao quan cit canh.
Dung dich thuong stir dung: 55-60 pm sucrose 600um 8-hydroxyquiniline citrate co tac
dung trén chdi tach roi va trong in vitro c6 thé st dung thém GA; va Cytokinin hay
Auxin trong phat sinh co quan.

4.5.1.2. Anh hwéng ciia méi trwong.

Mbi truong MS (Murashige va Skoog, 1962) duoc sir dung phd bién nhat trong
nudi ciy dinh sinh truong. Nhung cac loai khac nhau c6 thé doi hoi méi truong nudi ciy
khac nhau. Samartin (1989) di st dung 6 cong thirc mudi da lugng khac nhau ddi véi cay
tra Camelia japonica va thiy rang méi trudng MS cho tdc do sinh truéng nhanh nhét khi
thu mau tir cAy non. Méi truong MS da ching t6 khong thich hgp cho mau lay tir cy gia,
trong khi méi truong mudi loang hon (Heller, 1953) lai cho két qua kha.

Tinh ddc cua moi truong MS cling dugc quan sat & mot s6 loai (Sommer, 1982;
Vieitez, 1983) do moéi truong nay chira ham luong mudi da luong cao, ¢ thé gy doc cho
té bao in vitro, nhat 1a protoplast. Phuong phap don gian nhat 1a giam nong d6 mudi
khoang xubng 1/3 hodc 1/2 (Grosser, 1994). Mbi trudng co ban MS c6 ham luong
NH NO,, KNO, gidm mdt nira, bd sung thém glutamine 1,550 mg/l, KC1 750 mg/I rat t6t
cho nudi cdy mé seo phdi hod va giam tich luy tinh bot & mot s6 gidng Citrus (Grosser va
Gmitter, 1990).

Trong sb cac mudi da lwong, mudi nito c6 y nghia quyét dinh dén su tai sinh chdi.
Welander (1985) cho biét khi néng d6 NH ,NO, va KNO, trong MS giam di 1/2, dinh sinh

Giao trinh nudi cay mo té bao thuc vat



150

truong cia dau tiy phat trién kha hon, ré tai sinh manh hon. Giam mubi khoang trong
mot sd truong hgp co tic dung tdt d6i voi sy ra & & mot sb loai (Murashige, 1977;
Hasegawa, 1980; Drew, 1987) nhu truong hop chdi hoa hdng ra ré t6t hon khi ndng do
nito tong s6 giam (Hyndman cs., 1982).

Ngudn carbon ciing rat quan trong ddi véi nudi cdy dinh sinh trudng. Nong do
duong 1- 3 % duoc str dung phd bién. Nong do duong sucrose cao hon 3 % to ra doc &
mot sé trudng hop (Rublue va Kartha, 1985). Chong va Pua (1985) da sir dung sucrose,
glucose, fructose and sorbitol nong do tir 1-7 % trong nudi cay dinh sinh trudng giéng tio
Ottawa 3 va thiy rang nong do sucrose 3% 1a t6i uu cho sinh truong, 100% chdi tao ré va
chat lugng ciy con khoé manh.

Trang thai vat Iy ctia méi trudng ciing cd ¥ nghia quan trong trong nudi cdy dinh
sinh truong. Pa s6 cac trudng hop ngudi ta sir dung moi trudng agar nhung khi nudi cay
dinh sinh truong mot sé loai, moi trudng long to ra tt hon (Mellor va Stace Smith,
1969).

Nong d6 cac chit kich thich sinh truong thip trong méi truong c6 thé lam giam céac
bién di té bao soma (Grosser va Gmitter, 1990). Té bao md seo phoi hod ¢ cay c6 mui cod

thé nudi cdy va bao quan lau dai trong moi truong khong co chit kich thich sinh truong.

+ Nhiét do:

Nhiét do thich hop nuéi cdy mé 20-27°C. Nhiét do anh hudng siu sic dén sinh
trudng va phét trién cdy in vitro qua nhiing tién trinh sinh 1y nhu ho hip hay hinh thanh té
bao va co quan.

Trong nudi cdy md Nhiét do thich hop nhit tir 32-35°C. Tuy nhién & 24 °C Cytokinin
kich thich hinh thanh chdi bj e ché. Su hinh thanh cic co quan in vitro phu thudc vao
nhiét do.

Xt 1y cdy me trude khi dua vao nudi cdy in vitro 1a mot phuong phap xtr Iy co
ban dén san xuét cdy sach bénh. Xur 1y nhiét truéc khi nudi cdy in vitro cho thay dinh
sinh trudng da dugc khir virus.

+ Anh sang

Cuong do anh sang: cudng do anh sang 1a mot nhan t6 quan trong trong quang
hop, anh hudng dén kha ning nudi cy in vitro cdy c6 14 xanh. Tuy nhién anh huong dau
tién dén sy quang hop 13 anh hudng dén sinh ly. Anh hudng quan trong dén choi, nhung
lai t6i can thiét cho sy tao r&. cudng d anh sang cao hay thip qua ciing déu anh hudng
dén sy ting sinh chdi.

+Quang ki va chit luong anh sang
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Thoi gian chiéu sang anh hudng sdu sic dén nhitng dap ng sinh Iy & cay trong.
O nhiing cdy ngay ngan, ra hoa ngay ngan, diéu nay ciing xay ra tuong ty ddi véi cay dai
ngay (dém ngan), thoi gian chiéu sang 12-15 gid thich hop cho loai cay than gd.

Chét luong anh sang anh huong truc tiép dén cay in vitro vi anh sang cao hon anh
sang d6 hay anh sang do c6 anh hudng dén nhiing bién ddi sinh Ii trén cay nhu ra hoa,
ché do dinh dudng va nhitng hién twong khac nhu ting sinh chdi in vitro bang cach xir ly
cdy me v6i anh sang do. anh sang do va cao hon anh sang d6 anh hudng dén kha ning ra
ré clia canh cit in vitro. C6 loai xir Iy 2 tuan véi 4nh sang do cho thay hiéu qua cao hon
anh sang tring.anh sang xanh co kha ning kich thich va trc ché. Ngoai ra ¢6 anh huong
ctia budc song dén phan Gmg ciy in vitro va c6 mdi twong tac gitta budc song anh sang va
moi truong dinh dudng.

+ Céc chat khi:

Thanh phan chét khi trong binh nuéi cay ¢6 anh huong dén sinh trudng cta ciy in
vitro. O,, CO, va etylen 1a nhitng chat dugc khao sat nhiéu. CO; c6 thé bi gi6i han trong
binh nuéi cdy va st dung nip binh c6 15 thong khi, str dung binh ¢6 bd sung CO, va lam
giau CO, trong phong dudng cdy c6 thé cho vi nhan gidng gia thanh ha.

Giau CO; va cudng do anh sang cao gitp cho qua trinh quang hop xdy ra nhanh
hon va nang cao toc d6 vi nhan giéng. Khong sir dung dudng sucrose 1am giam sy hoai
mAu trong nudi cay do vi sinh vat gay ra.

05 c6 gidi han trong nudi cdy mo. Etylen xem nhu 1 chit lam giam sinh trudng
trong nudi cdy mo. Auxin hudng dén sy phong thich etylen. Nang cao ham luong etylen
lam giam sinh truéng mo sego.

+ Hormon

Nguoi ta nhan manh tdm quan trong cua viée sir dung auxin va Cytokinin trong hé
thdng vi nhan giéng. sy phdi hop ctia 2,4 D va NAA c6 anh hudng dén sy hinh thanh mé
seo cling nhu tai sinh cdy. GA; dugc sir dung trong méi trudng nudi cdy dé kich thich
vuon than, dic biét trong trudng hop ¢6 ham lugng Cytokinin cao dan dén hinh thanh cac

cum choi c6 cau trac dac.

4.5.2. Tinh bét dinh vé mdt di truyén

Mac du k¥ thuat nhan giéng vO tinh dugc stir dung nham muc dich tao ra quén thé
cdy trong dong nhat véi sé lugng 16n nhung phuong phap ciing tao ra nhitng quan thé
bién di t& bao soma qua nudi ciy mé seo va nudi cdy té bao don. Nhing bién di nay duoc
nghién ctru van dung vao cai thién giéng ciy trong nhung rat it nhiing bién di c6 loi duoc

bao cao.
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Tan s6 bién bi hoan toan khac nhau va khong lap lai. nuoi céy md seo va té bao don ¢ su
bién di nhiéu hon nudi cdy chdi dinh.
Cay trong bién di té bao soma qua nudi cdy thuong 1 bién di vé chit luong, sé luong va
ning suit, va bién di nay khong di truyén. Nguyén nhan gy ra bién di chua dugc lam
sang to chii yéu 1a do nhimg bién ddi trong vét chét di truyén nhu dut gy, chuyén doan
ADN hoit dao doan. Nhitng nguyén nhan gay bién di té bao soma la:

+ kiéu di truyén

+ thé boi : cay da boi thé tan sb bién di cao hon ciy nhi boi

+ 6 1an cdy truyén: s6 1an cdy truyén cang cao thi tan s bién di cang 1on

+ loai mo

4.5.3. Mau dwa vao nuéi cday

- Su hoai mau:
C6 hai tac nhan lam hu mau nudi cay in vitro:

+ Bi virus hay thé gidng nhu virus xdm chiém, khong hoai mau nhung c6 anh
huong vé sau. Co s xAm nhiém cia nhiéu vi sinh vat nhu: Agrobacterium, bacillus,
erwinia va pseudomonas viao nhu md s& dan truyén su hoai mau khi té bao bat dau phan
chia. D¢ 1am giam tic nhan gy nhidm sir dung mau nudi cay 1a nhu mé phan sinh dinh.

+ Bj vi sinh vat hily hoai, c¢6 thé khtr tring mau trude khi ciy vao mdi truong.
Nhitng loai khi dua vao nudi cay thuong bi vi sinh vét hoai mau nén dua vao trong trong
moi trudong mat va kho vai tun trude khi 1dy mau nudi cy sé& giam sy hoai mau.

Str dung thude khang sinh

Nham han ché sy hoai miu cua vi sinh vat nhu amphotoricin B, nystelin,
kanamicin, vancomicin va penicillin khir dugc vi khuan Gram (-) Gram(+) ndm mdc...
sir dung timg don chat hay phéi hop. Nong d6 khir tring 5-100 g/l phu thude vao vat lidu
nudi cdy va loai khang sinh st dung. Mo thuc vat rat nhay cam voi tac dong cua khang

sinh va c6 nhiing phan tmg khac nhau 1én kiéu di truyén do d6 nén can than khi str dung.

4.5.4. Viéc san xuat cdac chat gay doc tw mau cdy

Hién tugng hoa mau hoa nau hay bi den 1 chét mau hay lam giam sy tang trudng.
Nguyén nhan cua hién tuong nay 13 do mau nudi cdy c6 chira nhiéu tannin hay
hydroxyphenol c6 nhiéu trong mé gia hon mé seo

Mot s6 phuong phap 1am giam sy hoa nau mau:

- tach cac phan tir phenol ra khoi méi truong

- bd sung cac chit khir redox (oxidation-redution) phenol vao méi truong

- ngan chan sy hoat dong cua enzim phenolase
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- giam luong phenol cé sin trong mau bang méi truong 1ong gidng moi trudng

rin

- mAu chuan bj c6 vét cit nho, dé ngoai vai gio trudc khi ciy, hay noi cdy trong

mdi truong khong c6 anh sang.

Than hoat tinh dugc dwa vao méi trudng dé hap thu chat kim ham phenol, ngin
chdn qua trinh hoa nau hay den, dac biét c6 hi€u qua trén céac loai phong lan, néng do
thudng 0,1-0,3%. Tuy nhién than hoat tinh s& 1am chdm qua trinh phat trién cia mé do
hép thu chét kich thich sinh truong va cac chat khac. Polyvinylpyrolidone (pvp), mot chat
thudc loai polyamide, hip thu phenol qua vong hydrogen, ngin chin sy hoa nau, hiéu qua
phu thudc vao céc loai cdy trong khac nhau.

Giam sy héa ndu bang cach cho cac chat khir qua trinh oxi hoa vao mdi trudng
ngin chan su oxi héa phenol. Chat khir thuong dung: vitamin C, axit citric, L-cystein
hydroclorit, gluta thione, va mecaptoethanol. Phuong phap quan trong la phdi hop
vitaminC va axit citric.

Phuong phap dé nghi:

+ sir dung mau cdy nho tir mo seo

+ gy vét thuong trén miu nho nhat khi khir tring

+ ngadm mau vao dung dich vitamin C va axit citric vai gid trudc khi cay

+ Nudi cdy miu trong moi trudng 16ng, O, thap khong co dén 1-2 tuan chuyén
mau tir moi truong cd ndng do chét kich thich sinh truong thap sang moi trudng co nong

do cao.

4.5.5 Hién twong thiiy tinh thé

Nhén gidng vo tinh in vitro chi ¢6 hiéu qua khi cdy con duoc nhan gidng chuyén
ra ddng rudng co ti 1& séng cao. Co hién twong trong nudi cdy mo 1a xuét hién cay in vitro
thity tinh thé. Khi chuyén ra khoi binh nudi cdy, ciy con d& dang bi mat nudc va ti 1¢
song thip. Pay 1a mot dang bénh sinh 1y. Dang nay thuong thdy khi nudi cdy trén moi
truong long hay moi truong thach c6 ham lugng thach thap, dic biét khi sy trao doi khi
thip, qua trinh thoat hoi nudc tap trung trong cay.

- Pic diém cay thuy tinh thé

Nhan thdy 13 c6 su khac nhau vé hinh thanh 16p sap & ciy nudi cdy mé va ciy
ngoai tu nhién. Luong sap chira trong cdy ngoai vudn wom cao hon han ciy in vitro. Té
bao c6 chira nhiéu phén tir c6 cuc dé dang nhan phan tir nudc gan trén né, gia ting d6 mat
nude va tbe do ho hap cua té bao trong nhan vo tinh va dua dén sy chét ciia mé trong
nudi cay.

- Ngan chin qua trinh thay tinh thé
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+ giam sy hat nude bang cach ting nong do duong

+ giam su tang hip thu nudc bang cach ting ndng d6 duong trong nudi cdy va
ding cac chit co ap sudt thim thdu cao, nhung phuong phap nay lam thay dbi su tong
hop céu tric khong gian cua diép luc va trc ché hinh thanh chdi.

+ giam gy vét thuong trén mau qua chét khir tring va tiép xtic v6i moi trudng
cdy it nhat. ABA ngin chin duoc sy hoa thuy tinh thé & mot sd loai cay trong.

+ giam ndng d6 dam trong mdi truong nudi cay

+chuyén cay in vitro thuan hoa ngoai vuon wom khong anh hudng dén cdy bi thay
tinh thé.

+ giam etylen trong binh nuéi cdy bang cach thong khi tdt

+ tang nong d6 anh sang va giam nhiét d6 phong cy.

4.5.6. Khong ché diéu ki¢n méi truong

Ching minh duogc rang nudi cdy cé diép luc hay cdy con in vitro co kha ning
quang hop tu dudng. Dé nang cao tdi da kha nang quang hop in vitro, cai thién diéu kién
vat 1i cia moi truong nudi céy nhu nhiét dJ, cuong do va thoi gian chiéu sang, su trao
doi khi...

Nhan gidng in vitro trong diéu kién quang ty dudng cé wu thé hon cac phuong
phép thong thuong:

+ sinh trudng va phét trién cdy in vitro c¢6 thé duoc thuc day bang cach ting
cudng d6 anh sang ciia phong nudi cdy tir 30-35 pmol/m?/s dén it nhat 100 va ting ndng
d6 CO, 1én gip 2-3 lan. Qua trinh ra ré duoc gia tang. C6 thé ding mot lugng nho chat
kich thich sinh truéng hay chat dinh dudng trong méi trudng nudi cdy. Binh nudi ciy c6
thé dugc day kin ndi tiép véi hé théng cung cap khi, didu nay din dén sy giam d6 am
twong d6i va khi etylen trong méi truong , anh huéng dén kha nang hinh thanh khi khong
binh thudong va sép bao v¢. Dan dén sy thuin héa cay con in vitro dugc thuan lgi, tang ti
1é cay song. tiét kiém chi phi san xuat ciy con.

+ str dung mdi truong nudi ciy in vitro khong dudng lam giam dang ké cay chét
do nhitng nguyén nhan sinh hoc

+ ngan chédn hay tranh dugc cac qua trinh phat sinh hinh thai hay cac hién tuong
sinh 1y khong thuan loi va san xuit ra nhiing cay in vitro ddng nhét.

+ binh nudi cay in vitro c6 thé sir dung nhimg binh c6 thé tich 16n, d& dang trong

kiém soat moi truong nudi cay, thuc hién ty dong hoa.
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4.5.7.Nhirng tro ngai khi thwong mai hoa

C6 nhiéu loai cdy phai dung phuong phap théng thudng, cé loai cdy dung nudi
cdy mo t6t nhung c6 loai khong c6 hiéu qua vé kinh té

+ Giam chi phi san xuat:chi phi lao dong chiém 60-80 % nén han ché k¥ thuat
nudi cdy mé trong nhan giéng ciy trong. Pic biét dbi v6i cac cdy co hé sb nhan gidng
thap.

+ O nhiing phong thi nghiém thuong mai thi nghiém cay truyén trong 1 thoi gian
dai 1a mot van dé. Co nhiing ciy mat 1-2 nim méi truong thanh

+ Khi nhén gidng in vitro c6 1 s ciy thay dbi kiéu di truyén

4.5.8. Nhin giéng in vitro va vigc siv dung giong wu thé lai

O nganh trong trot, giébng vu thé lai méi chi duoc tng dung & mot s6 ddi twong
nhu: ngd, ca chua, lta, cai dau, bap cai, hanh tiy, mang tiy, dic biét 1a cac giéng hoa...

St dung wu thé lai khong nhimng lam ting ning suat tir 20-40%, ma giéng lai con
c6 ddc diém 1a rat dong déu so véi gidng bd me. Tinh ddng déu cua gidng 1a tién dé quan
trong cho san xuit theo phuong thirc cong nghiép. O sup-lo ching han, phuong thic san
xudt cong nghiép doi hoi phai thu hoach toan bd dién tich bang co gidi vao mot thoi
diém. Didu nay chi duoc thyc hién khi sir dung giéng uu thé lai F;. Néu ding giéng thuan
ching theo phuong thirc ty phdi thi khong dam bao, vi & cic gidng rau ho cai
(Brassicaceae) thuong xuat hién hién twong bat tu thu. Vi vy, phuong phap nhan gidng
va bao quan gidng trong 6ng nghiém ddi véi mot sé giéng rau va giéng hoa c6 mot y
nghia kinh té cao.

Van d& dit ra hién nay 1 phai nghién ctru cic quy trinh nhan gidng in vitro t6i wu
cho ting loai cdy trong va cai tién quy trinh d6 dé giam t6i muc d6i da cac ton kém vé

nhan cong lao dong trong cac cong doan nudi cdy va dua ciy con ra ngoai dat.
4.6.Qui trinh nhan giong maot so cay trong pho bién

4.6.1.Cay khoai tiy Solanum tuberosum L

* Phuc triang giong khoai tiy bing phwong phap nuéi cay dinh sinh truwéng
Phuong phap tién hanh:

4.6.1.1. Xw ly nhiét:

Trong khoai tiy trong chau dat trong diéu kién nhiét do, anh sang binh thudng.
Khi chdi nay ra tir cti cao khoang 15 cm thi cat phan ngon dai 6-8 cm, bo bét 2 14 duéi

cling va cdm vao mot ly thuy tinh dung dit min vo trang. Dung mét ly thay tinh khac
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day trén ly dat dé tranh cho chdi va dat bi mat nude trong vong 10 ngay dé chdi ra ré
(diéu kién nhiét d9, anh sang khong thay ddi). Sau 3-4 tudn chuyén cdy sang diéu kién
chiéu sang 3000-4000 lux, thoi gian chiéu sang 12 gid/ngdy, nhiét d6 36°C ban ngay va
33°C ban dém. Sau 2 tuan cat bo chdi ngon dé cac chdi bén phat trién. Sau 6 tudn xir 1y
nhiét, chdi bén dugc thu dé tach dinh sinh trudng.

4.6.1.2. Tach dinh sinh truong:

Choi duoc cit bo bét 1a va dat trén gidy tham am trong hop petri kin dé tranh bi
mét nudc. Néu trong giai doan tao chdi, cay dugc nudi can than thi viéc khir trung chdi
cling khong can thiét 1dm. Néu can thi ciing c6 thé khr tring mau trong dung dich khr
tring c6 ndng do thap, trong khoang thoi gian ngan. Mau dugc rira sach dung dich khu
trung nhiéu 1an bﬁng nudc cit vo trung. Thao tac tach dinh sinh truéng dugc thuc hi¢n
trong ti cdy vo trung, dudi kinh lup co d6 phong dai x25. Dung kim nhon hay dau dao
monhon gat bo cac 14 bao bén ngoai dén khi con dinh sinh truéng va 2 phac thé 14. Cit
dinh sinh truong véi d6 dai khoang 0,6 mm va cdy 1én mat moi truong MS dic c¢6 bd
sung IAA 0,5 mg/l, GA3 0,1 mg/l va inositol 100 mg/l. Pinh sinh truéng dugc nuodi &
23°C, thoi gian chiéu sang 16 gid/ngdy. Sau vai tuan, khi cdy cao khoang 3 cm c6 thé
cdy sang moi trudng moi. Khi cdy c6 nhiéu 1 thi c6 thé nhan 1én bing cach cit dét, moi
d6t mang mot 1a. Mdi d6t duogc cdy vao trong 1 dng nghiém 12 x 100 mmeo chira 3,5 ml
mdi trudng . Néu khoai tdy kho ra ré thi b6 sung than hoat tinh vao trong méi truong.Cay
khoai tay tao thanh s& dugc chan doan bénh trén cac cay chi thi nhu Gomphrena globosa
(virus X), Chenopodium amaranticolor (virus S va X), Solanum demissum (virus Y). Khi
chic chian khong con virus trong khoai tay thi nhimg ciy khoai tay sach bénh duoc dua
vao nhan giéng dai tra.

4.6.1.3. Nhin giong trén khay cit

Cay khoai tay trén dng nghiém dugc cat thanh timg dot, mdi dot mang mot 14, va
cdm vao khay cat 4m. Khoang cach cim 3 x 3 cm. Che ning, giit 4m cho d6t gidm trong
7 ngay dau. Khi dot gidm ra ré, tudi bang dung dich NPK lodng 1 lan/ngay. Phun thudc
trir sdu bénh thuong xuyén.Sau 1 thang, cit ngon ciy va gidm vao ludng dét. Phan con lai
van duoc cham soc nhu cii. Sau khi cat ngon 5-7 ngy, chdi bén s& bat 1én va tiép tuc ting
truong. Cac chdi bén nay ciing s& duoc cit va trong trén dat. Khay cat nay sé duoc gt
khoang 12 thang dé thu choi.

4.6.1.4. Nhan trén luong dit

Chdi ngon trén khay cat duoc cay vao ludng dat. Dat va phan da hoai duoc tron
theo ty 1¢ 3 phan dat: 1 phan phan. Hon hop dét va phan dugc khir tring so bo dé khir bét

cac mam gay bénh. Ludng dat duoc trai rong 80cm, dai 5-10m. chiéu cao ludng 6-8 m.
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Khoang cach cam chdi 5x5 cm. Sau 20 ngdy bat dau cit ngon dé cdy vao bau dat. Choi
bén nay ciing dugc thu va cdy vao bau dat. Co thé cit lién tuc trong 6-7 thang dén khi ma

hoa gia.

4.6.1.5. Cay trong bau dit

Bau dit dugc lam bang 14 chudi. kich thudc 5x 12 cm. bén trong c6 chua dat.
Choi ngon va chdi bén thu tir ludng ma s& dugc cdm vao bau dat. Che ning va gitr am
trong 4-5 ngay dau. Khi chdi ra ré va tang trudng thi bo ludi che va tudi bfmg dung dich
NPK lodng mdi ngay. Sau 15-20 ngay ( ké tir khi cdy chdi vao bau ) thi cay khoai tay da
phat trién manh, than mép, c6 bd r& hoan chinh, sin sang duoc dua ra trong ngoai rudng.

4.6.1.6. Trong cdy ngodi ruéng dé tao cii giong:

Cay khoai tay bau dat duoc trong ngoai rudng v4i mat do rat cao (100.000 cay/ha)
dé han ché su tang truong cua cu. Vi mat do tréng nay co thé thu duoc nhiéu cu nho
trong luong 15-50 g/cu. Khi ¢ nay mam s& duoc dem trong voi mat do 30.000-40.000
cay/ha. Sau khi thu hoach, cu khoai tay 16n s€ dugc ban cho nguoi ti€u thy, cu nho va
trung binh dugc ban dé lam gidng.

4.6.2. Vi nhén giong cdy chudi

4.6.2.1. Nuéi cdy dinh sinh truéng

Dinh sinh truéng chudi duoc nudi cdy bang phwong phap hity dinh. Ca chudi thu
tur cay chudi con 4 thang tudi, duoc cat gon, vo ngoai dugc tach bd , chi chura lai khoang
5 16p bén trong. Cu chudi duwoc ngam trong dung dich khir tring hypoclorit sodium trong
td cdy vo trung. Sau d6 mau dugc lau sach bang bong gon ¢ tham nudc cat vo tring va
duogc tach bot cac 16p vo bén ngoai bang dao nhon va sic dén khi con lai 3 16p vo trong
cung thi ngung tach. Huy dinh sinh trudng dé bo wu thé ngon, cac chdi & nach cac bao c6
thé phat sinh thanh nhiéu chdi. Kich thuéc mau duge tach c6 duong kinh 1-1,5 cm, day
0,7-1,3 cm. Mau sau khi tach duogc céy vao binh tam gidc thé tich 300 ml cha moi
truong MS dic ¢ bd sung BA 5 ppm, IAA 0,5 ppm, tyrosine 100 ppm va nuéc dira 15%.
Mau duoc nudi trong diéu kién nhiét do 25-28°C, cuong do chiéu sang 3.000 lux, do am
70-80% va thoi gian chiéu sang 8 gio/ngdy. Sau 45 ngay, chdi xuat hién va cao khoang 3
cm, trung binh trén mdi mau cdy c6 5-8 chdi.

4.6.2.2. Tao cum choi

Céac choi trén miu dugc tach riéng r€ tung choi mot. Mdi chdi don lai dugc tach

bao 14 va hity dinh twong tu nhu trén va cdy vao binh tam giac c6 chira méi truong tao
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chdi. Méi truong tao chdi va diéu kién nudi cdy giéng nhu bude mot. Sau 30 ngay ti mot
chdi don phat trién thanh cum chdi gdm 3-4 chdi nho.

4.6.2.3. Nhéin cum chéi

Cum chdi dugc nudi cay vao mdi truong nhan chdi. Moi trudng nhan chdi ciing
giéng nhu méi trudng tao chdi nhung ndng d6 BA va IAA giam xubng ( BA 13 2-3 ppm,
IAA 0,2-0,3 ppm). Cum chdi duoc cdy chuyén sau mdi 3 tuin. S6 1an cdy chuyén tong
cong 1a 7. Trong mdi 1an cdy chuyén, chdi 16n van dugc hiy dinh chdi va chdi nhé duoc
giit thanh timg cum c¢6 tir 2-3 chdi. Sau 7 1an cay chuyén nhéan chéi, tir 1 ct chudi ban dau
c6 thé cho 2000 cdy chudi in vitro.

4.6.2.4. Tai sinh cdy in vitro

Sau 7 lan cdy chuyén, chéi chudi duoc chuyén sang méi truong tai sinh. Moi
truong tai sinh 13 moi trudng MS c¢6 bd sung NAA 0,1 ppm va than hoat tinh 1 g/l. Sau

30 ngay, cdy chudi con c6 than 14 phat trién manh s& dugc chuyén ra luéng wom.

Hinh 4.4 Nuéi cdy mé cdy chudi thong qua nudi cdy phdt sinh phoi

(A) Dinh chéi (B) Cum té bao phéi (C) Dich léng té bao phoi (D) Cay tdi sinh thong

qua nudi cdy phdt sinh phéi

Hinh 4.5 Nuédi cdy phdt sinh hinh thdi cdy chudi
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Tir trdi sang phdi: Nudi cdy phdt sinh sau 1,2, 3 va 7 chu ki
4.6.2.5. Thudn héa

Cay chudi con sau khi dua ra khoi binh s& dugc ciy trén luéng wom c6 co chit 1a
xo dira. Cay con dugc giit 4m va phun thudc kich thich ra ré. Sau 15-20 ngay, ciy con ra
ré, phat trién than 14 khoe manh, cao 5-7 cm.

4.6.2.6. Cham soc trén vuon wom

Sau giai doan thuan hoa, cdy con duoc chuyén ra trong trén ludng di duoc xir Iy
bang thudc trir nAm bénh. Ciy con dugc bo sung dinh dudng bang dung dich NPK (20-
20-20) lodng 2 lan mot tuan. Sau 20 ngay cdy con dugc chuyén dén cac noéng truong
trong chubi.

4.6.2.7. Cdy bau dit

Cay con dugc cdy vao bau dat trudc khi chuyén di. Bau dat c6 chira phan hiru co
v6i dat voi ti 16 1:5. Cay con dugc phun ure 5g/1 2 1an mét tuan, phun thudc phong bénh,
dit noi anh sang manh, tuéi giit am. Sau 45 ngay chudn bi dua ra ruong. Cac ciy ting
truong yéu 6t va khong binh thudng sé bi loai bo.

4.7.Nhan giéng cdy thin gb

4.7.1.Vi nhén giéng cdy thin gé con non

Cay con non la cy trong tir hat dugc mot nam tudi. Nhan giéng thong qua hai con
duong nudi cdy co quan va nudi cdy phoi. Thong dung 13 nudi cay co quan. nudi ciy
co quan va nudi cdy phoi khac nhau ¢ chd phat sinh chdi ngon hay chdi bén dau tién
va sau d6 phat trién ré, cay hoan chinh dugc tai tao.

Trong nudi cdy phdi thi phéi phét sinh dau tién sau d6 hinh thanh 14 mam va r&, 1a
giai doan nay mam thanh cdy hoan chinh.

4.7.1.1. Nuéi cdy co quan

Céc budc nhan gidng va moi trudong
4 budce

- Hinh thanh chdi tir mau ciy dua vao nudi cay

- Vuon than va nhan gidng

- Taoré

- Thuan hoa ciy con in vitro

Chon mdi trudng nudi cdy cho timg bude phu thude vao timg loai ciy, tir nong do

thip dén cao. Thudng ngudi ta bo sung moi truong co ban duge chon lya trude phu hop

cho timg loai cdy va timng budc nhan gidng.
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+ Tao choi:

Mau dang phat trién cho kha ning tao chdi cao

Mau non va chtra nhiéu dinh dudng c6 nhu mé phén sinh c6 kha ning tao chdi
cao. chdi mam cay tir hat con non c¢6 kha ning tao chdi nhiéu hon ciy gia. Phoi hop tir
truong thanh,la mam, phﬁn trén 14 mam va chdi bén cua 14, cac bd phan nay chura nhiéu
mo phén sinh, tao dugc choi ngon hay chdi bén.

Chdi thudong duogc tao trén mdi truong cd Cytokinin véi néng do 0,5-5 phuong
phap, trén 5 phuong phap choi ngon va chdi bén xuat hién cham lai sau 4-6 thang,

+ Vuon than va nhan giéng

Moi truong cho vuon than giébng méi truong nhan gibng nhung khong co
cytokinin. Sir dung than hoat tinh (0,5-1%) rat can thiét cho sy vuon than. Puong
Sacaroza 3% thich hop cho su vuon than va nhan giéng, 2% cho tao ré. Méi trudng 1ong

hay moi truong 16ng trén 16p agar thich hop cho vuon than.

Hinh 4.6. Vi nhédn giéng cdy caphe

Nhan giéng duoc thuc hién bang hai phuong phép:
1. Phuong phép cat d6t c6 thé c6 hay khong co cytokinin
2. Phuong phap nhan theo cum chdi, c6 sir dung cytokinin kich thich chdi
phat sinh va phat trién. phuong phap nay thuong ding d61I véi cay than gd.
+ Tao ré va thuan hoé
Sy tao ré& chiu anh hudng ctia Auxin, cach xtr 1i Auxin, chat luong chdi. tudl sinh

ly, giong cdy va nhiét d6. Dé tao ré cay thuong dugce cay vao moi trudng c6 Auxin nhu
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IBA, NAA hay ca hai loai v6i ndong do 0,1-5 phuong phapm cho IBA va 0,1-5 phuong
phapm cho NAA. Nong d6 va thoi gian st 1i pho thudc vao gidng. Tao r& va thuan hoa
thuong di doi véi nhau. Trong thoi gian thuan hoa cdy non can duoc duy tri & tinh trang

tu dudng, giam d6 am tir 90% dén xudng 30-50%, 14 day 1én va ré phat trién.

4.7.1.2. Nuéi cdy phoi
+ Cac budc nhan gidng va méi truong
Tao cay tur phoi trai qua 5 budc
1. Tao phoi
2. Nhan phoi
3. Phat trién va truong thanh phoi
4. Nay mam cta phoi
5. Thuan hoa ciy con in vitro
Moi trudng nudi cay gidng nhu mdi truong nudi cdy co quan. Thém ABA vao trong
mdi truong cho sy phat trién phoi truong thanh 14 can thiét
+ Phat sinh phoi va nhan phoi:

Phéi hop tir chua trudng thanh, 3-5 tuan duoc dung lam nguyén liéu tao phoi. BA
(0,5-5 phuong phapm) va 2,4D (1-10phuong phapm) dugce dung dé tao phoi. Auxin rat
can thiét cho sy phat sinh va phat trién phoi truong thanh dong nhat. Nhan phoi bang
mdi trudng 1ong duoc sir dung phd bién hién nay.

+ Sy phat trién va truong thanh cia phoi

Dé phoi phat trién va truong thanh cin c6 ABA (10-20phuong phapm). ABA
kich thich su hinh thanh noi dy trit lipit, protein, va carbohydrat trong su phat trién phoi
1a can thiét cho phoi nay mam. méi trudng c6 ap sut tham thau cao, su trao dol tot O, va
CO, cal thién chat luong va sb lugng phdi duoc tao ra. Dung dudng Saccaroza 12% tao
ap suét thim thau 16n, ting su trudong thanh va 1am kho phoi. Dbi véi cay than gd, sy hinh
thanh phoi trén moi truong khong cd Auxin.

+ Sy ndy mam ctia phoi.

Sy nay mam cua phdi thuong duoc thuc hién trén moi truong agar, nhung kha
nang tai sinh ciy tir phoi cdy than gd 1a thap. Tai sinh phoi trén ciu gidy dat trén moi
truong long c¢6 am do cao cal thién duoc kha nang tai sinh.

Pua cy ra dong rudng

Thé nhan giéng dugc tai sinh tir chdi hay in vitro phai dugc dua ra thir nghiém
trén dong rudng so sanh voi cdy tir hat va giam canh. Nhung sinh truong va phat trién

ctia thé nhan giéng do6i khi khac vé sinh 1y va di truyén xuét hién trong qua trinh nhan
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gidng. Nén rat can than khi nudi cay thé nhan gidng trén dong rudng truéc khi nhan hang
loat.

+ Nhan thé nhan gidng qua phat sinh co quan

- Nhén giéng ciy than gb sinh trudng nhu cdy tir hat

- Thé nhan gidng tir nhitng chdi non co trang thai chin cdy tét va co khuynh

hudng tao nhitng chdi ngon sat nhau, co chiéu cao giéng nhau, duong kinh cay hoi nho

hon.

- Cay tir gidm canh thuong t6t hon thé nhéan giéng.

+ Nhan thé nhan giéng qua phat sinh phéi:

Su hinh thanh thé nhan gidng qua phat sinh phdi van chua duge thir nghiém hoan
chinh.

4.7.2. Vi nhan giong cdy than goé truéng thanh

Nhan giéng vo tinh cay truong thanh kho hon cay con non
C6 hai loai mau dugc dung:
1. M6 non & gan gbc
2. Chdi truong thanh & dinh cay
4.7.2.1.Nuéi cdy co quan:
+X1r 1i cay me
Cay me c6 tudi truong thanh 16n tudl duoc dem di gidm canh, chiét canh trude
khi dua vao nudi cdy in vitro nhim dé tao mé non hoa.

+ C6 4 budc nhan giong

1. Tao chdi

2. Vuon than va nhan gidng
3. Taoré

4. Thuan hoa cdy in vitro

Mbi truong nhan giéng nhu nudi cdy cay con non. Trén méi truong bd sung than
hoat tinh gitp vuon than

+ Tao chdi:

Chon mau dang ting truéng, c6 nhu md dinh hay chdi bén duoc kich thich tao
chdi, trén miu cdy co san 1-2 mm. Chon nhing chdi non vwon ra anh sang thi kha ning
tao chdi cao.

+ Vuon than va nhan giéng

MBoi trudng chdi vuon than khong c6 chit kich thich sinh trudng va bd sung than
hoat tinh (0,5-2%), khi vwon than c6 r& thi dem nhan giéng. D41 véi nhidu cay than

g0,khi chéi xuat hién, thuong dugc tach ra va cay trén moi truong cd nong d¢ chat sinh
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truong thap nhu BA (0,202 ppm) BA+IBA, BA+IBA+GA;. Tuy nhién miu duoc nudi
cdy trén moi trudng co cytokinin+ than hoat tinh hay khong c6 cytokinin thi cay dugc tré
hoa.

+ Tao ré va thuan hoa

D6i véi miu gia, Auxin can thiét cho tao ré thuong dung IBA hay IBA+ NAA dé
tao r&. Nhan t6 quyét dinh dén sy ra ré: Dung chdi c6 chét luong, co chat xdp, phun
swong gitt am va giam nhiét do ban ngay, tich md seo & gbc va moi truong nudi ciy tao
ré c6 6% dudng Sacaroza.

+ Thir ngiém trén dong rudng va tré hoa:

Kha nang lam tré lai co thé duoc thuc hién khi xir li cay me bfmg cac ki thuat
ndéng hoc, chon miu nudi cy, nudi cdy in vitro va méi truong hay nhiing xtr 1i mang tinh
chét vat li khéc

Phu thudc vao muc tiéu sir dung thé nhan giéng:

1. Tré lai hay tré lai & mirc d§ nao dod, cdy c6 tc hinh thai tré hon cho théy can

thiét trong trén cac khu rung.

2. Céc thé nhan giéng chin hon can thiét dé ra hoa két hat.

+ Chi thi hoa sinh:

Pé tranh nhiéu thang cho doi va doi khi hang nhiéu nim dé quan sat nhiing anh
hudng cua cac x1 khac nhau trén hinh théi, sinh 1y, tap tinh ti sinh cta nhitng thé nhan
gidng tir cay truong thanh, nhitng phuong phéap chi thi hod sinh duoc sir dung dé nghién
clru.

Nghién ctru ti 1€ K/Ca trong mé chiu anh huong cta cytokinin va mac do tré cua
chdi trong nudi cay.

St dung phuong phap sinh hoc phan tir d& nghién ctru nhitng anh huéng cia
truong thanh dén nhitng dic tinh hinh thai va quang hop & cdy trudng thanh giup ta phat

hién nhiing chi thi tré lai.
4.8. Thure hanh nudi cdy dinh sinh truwéng

4.8.1. Nuéi cdy phdt trién thanh cdy truc tiép

a. Nguyén li¢u thyc vat

- Pinh sinh truéng cia cay hong (Paulownia fortunei)
- Pinh sinh trudng cay keo lai (Acasia hybrid)

b. Méi truong nudi cy

- MS day du
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- Saccharose 3%

- Agar 0,8%

- BAP 2 mg/L

- NAA 1 mg/L

- PHnoi truomg ~ 5,8

c. Tién hanh

o Pha méi truong dinh dudng (1 L). Chia mdi truong vao trong 20 hodc 40 binh
tam giac loai 250 hodc 100 mL, trong tng. Nat miéng binh bang gidy nhom, sau d6 dem
khir trang & 121°C (1 atm)/15-30 phuat (méi trwong chudn bi truée tir 2 ngay tré én).

a Rira sach dinh sinh trudng bang xa phong dudi dong nude chay, cit bo nhing 1a
chung quanh chi dé lai mot vai 14, cho vao lo thuy tinh v6 tring dé chuan bi khir tring
mau vat.

o Trude khi cdy, laminar phai dugc bat dén khir tring 30 phut. Cac dung cu can
thiét cho qua trinh céy (forceps, kéo, dao, binh khur trung, con, giéy thém...) duoc dat
trong laminar trude khi bat den.

o Khir triing so bo bang con 90% tir 30 gidy dén 1 phuat, sau d6 bang HgCl, 0,1 %
trong 5 phut, cudi cung rira sach HgCl, bang nudc cat vo trung tir 4-5 1an (cde thao tdc
nay thyc hién trong laminar).

o Lay mau vat ra thim kho trén gidy thim vo trung boc bé nhiing 14 chung quanh,
chi giit lai dinh sinh truéng (nhitng phan mo thadm dung dich khir tring ciing can phai cat
b6). Sau d6, ciy méau vao cac binh tam gidc chira méi truong dinh dudng di dugc chuan
bi san. Cac binh moi truong da céy mau dugc dat trong phong nudi v4i nhiét do 25 + 2°C,
thoi gian chiéu sang 8-10 gid/ngay véi cudong dd 2000-3000 lux.

Sau 3-4 tuan, dinh sinh truéng s& phat trién thanh cay nho qua trinh kéo dai choi .

4.8.2. Nuéi ciy pht trién cdy thong qua giai dogn protocorm
a. Nguyén li¢u thyc vat
- Pinh sinh truéng hoic chdi nach cua hoa lan Dendrobium
b. Mbi trudng nudi ciy
-Lan: MS day du
Saccharose 2%
Agar 0,8%
Nudc dira 15%
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NAA 0,1 mg/L
BAP 1,0 mg/L
pHmai truong =~ 5,8

c. Tién hanh

Céc budc tién hanh tuong tu nhu trudng hop nudi ciy phét trién thanh cay truc
tiép. Nhung luu ¥ thém:

- Pinh sinh truong cta cac loai lan thudng rat ban nén phai rira that ky bang xa
phong dudi dong nude chay.

- Lan Ia cay c6 kha nang sinh trudng khd manh nén thoi gian khir trung dinh sinh
trudng cta ching c6 thé 1au hon cac d6i twong khac (khoang 7-10 phut) d¢é dam bao ty 1é
nhiém ban thép.

Céc binh méi truong da cy mau dugc dit trong phong nudi voi thoi gian chiéu

sang 8-10 gio/ngay, cuong do anh sang 2000-3000 lux, nhiét do phong 25 + 2°C.
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Chuwong 5. NUOI CAY GIAO TU, TAO CAY PON BOI IN VITRO

5.1. Van dé don bdi ciia thuce vat

Hau hét cac loai cay trong cua chung ta déu c6 mirc boi thé 16n hon 1, phd bién 1a
nhi bdi (2n) va t bdi (4n). Nhu vdy, mdi dic diém di truyén ¢ nhimng ca thé nay déu bi
hai hay nhiéu allen ctia mot gen chi phéi. Néu d6 13 nhiing ca thé di hop tir, tirc 1a cac gen
trong mdi hé gen nhi bgi hay tor bdi khac nhau thi biéu hién tinh trang (phenotype) cua
gen d6 hoan toan tiry thudc vao tinh trang ldn hay trdi ciia chiing quyét dinh. Vi vay, mirc
boi thé 1y twong dé tién hanh nghién ctru di truyén cac tinh trang phai 1a mtc don boi (1n)
hodc cac mirc da boi khac nhung ching phai dong nhat tuyét di.

Gia trj ctia cay don boi trong cac nghién ctru di truyén va chon gidng da duoc phat
hién tir 1au. Ké tir khi Blakeslee (1921) mé ta cay don bdi ty nhién dau tién & Datura
stramonium, cdy don b0i ty nhién da dugc tim théy & rat nhiéu loai cay khac nhau. Tuy
vay, cac cay don bdi tu nhién xuét hién mot cach ngﬁu nhién véi thn sut rat thép khong
thé dap (mg yéu cu ctia nghién ctru va chon gidng.

Nam 1964, lan dau tién trén thé gidi, hai nha khoa hoc 4n PO Guha va
Maheshwari thanh cong trong viéc tao cay don bdi tir nudi cdy bao phan in vitro cdy ca
Datura innoxia. Ngay sau d6, cdy don boi da dugc tao ra bang nudi cdy bao phan & hang
loat ciy trong khac nhau. Cac nha khoa hoc da tim ra nhimg yéu t6 quan trong anh huong
dén thanh cong ctia qua trinh nudi cdy nhu anh hudng cua kiéu gen, giai doan phat trién
ctia hat phin va cac diéu kién méi trudng nudi cdy. Ngoai nudi cdy bao phan, cac nha
khoa hoc con ¢ nhitng thanh cong rat 16n trong nudi cdy nodn chwa thu tinh, nudi ciy hat
phan tach roi. K§ thuat tao cdy don boi in vitro thong qua kich thich tiéu bao tir hoic dai
bao tir trong nudi cdy hat phan va nodn cho phép tao ra nhanh chéng hang loat cay don
bdi, phuc vu dic Iyc cho muc dich nghién ctru di truyén va tao giéng cay trong.

Hai phuong phap co ban cta ky thuat don boi hién nay la:

- Nubi cdy bao phin hay tiéu bao tir tich roi hay con goi 1a nhu phwong phap trinh
sinh dyc trong dng nghiém (in vitro androgenesis).

- Nuobi cdy té bao trimg chua thy tinh hay con goi 1 phuong phép trinh sinh cai
trong 6ng nghiém (in vitro gynogenesis).

Vat liéu ban dau cho qua trinh nudi cdy in vitro tao cay don boi thudng la:
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- Bao phén, hat phin tach roi, cum hoa (phuong phap nay hay dugc ap dung cho
nhiing loai c6 hoa nho).

- Cuu phoi sau lai xa. Khi lai xa gitra hai loai lta mach Hordeum vulgare va H.
bulbosum, qua trinh thy phan phoi don bdi xay ra do nhiém sic thé cua H. bulbosum bj
loai trir, nhung ndi nhii ctia phoi don boi lai khong phat trién. Sir dung phuong phap nudi
cdy phoi da ciru dugc nhitng phoi nay va tao ra hang loat cay don boi (Jensen, 1977).

- Thu tinh gia. Pay 1a qu4 trinh thu phdn nhung khéng xay ra sy thy tinh. Mic du vay,

té bao trimg van duoc kich thich phat trién thanh ciy don bdi. Hess va Wagner

(1974) da tién hanh thu phén in vitro gitta Mimulus luteus v6i Torenia fournieri

va két qua 1a da tao dugc cdy don boi.

- Noan chua thu tinh.

Trong s6 cac vat lidu trén, bao phan, hat phan tach roi va nodn chua thy tinh 13
nhitng ngudn nguyén liéu quan trong, dugc sir dung phd bién hon dé tao cay don boi.

Ké tir thanh cong dau tién ctia Guha va Meheshinari (1996, 1967), cac ciy don
boi cua hon 247 loai thudc 88 chi va 34 ho thuc hat kin da duoc tao ra tir nudi céy bao
phan va hat phan (Bajaj, 1990). Cay don bdi tir nudi ciy nodn hinh thanh theo kiéu trinh
sinh céi.

Tai Trung Qudc, cong nghé don bdi di duoc trién khai co hé thdng trén quy mo
16n va c6 dinh huéng chién lugc rd rang trong tao giébng méi. Hon mot nghin co sé nudi
cdy bao phan d hoat dong trén toan qudc tir nhitng nam 1970, két qua di tao duogc trén
100 gidng lta méi trong mot thoi gian ngan. Trong do6, gidng lua nude va lua mi méi tao
ra tir ky thudt don boi da mo rong san xuét trén dién tich vai triéu ha. Tai Triéu Tién, ky
thuat nudi cdy bao phin da tao ra 42 gidng lta méi (Sasson,1993; Jain cs., 1997). Uu thé
ctia cac phuong phap nudi cay nay 1 tit ca cic cdy tao thanh déu co ngudn gdc tir tiéu
bao tir hodc dai bao tir, vi vay cay con nhan dugc s€ 1a cdy don boi hodc cay nhi bdi d@)ng
hop tir tuyét d6i voi cac cip nhiém sic thé twong dong hoan toan gidng nhau (trir trudng
hop dot bién). Cay nhi bdi thu duoc 1a do qua trinh nhi bdi hoa tu nhién cua hat phan don
boi trong nudi cay hodc xir Iy da bdi hoa bang thuc nghiém.

Tir 1au, cac nha di truyén va chon gidng cay trong da sir dung trang thai don boi
ctia cdy trong dé tién hanh nghién ciru va thong qua da boi hoa thé don boi do dé thu
duogc cac dang dong hop tir tuyét ddi. Tuy nhién, cac phwong phap kinh dién dé thu nhan
cdy don boi cho hiéu qua rat thap. Ky thuat tao cay don boi in vitro thong qua kich thich
tiéu bao tir phat trién thanh cdy trong nudi cdy bao phan va hat phan cho phép nhanh

chong tao ra hang loat cay don bdi da 1a mét bié€n phap hiru hi¢u dbi véi linh vuc ung
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dung don boi vao nghién ctru di truyén va tao giéng cy trong. Vi cac thé don boi cua
thuc vat bac cao nguoi ta c thé sir dung vao cac muc dich:

- Nghién ctru di truyén vé mdi twong tic ctia cac gen.

- Tao dot bién & mirc d6 don boi.

- Tao dang ddng hop tir tuyét doi.
5.2. Phuwong phap tao thé don bdi in vivo

Ké tir khi Bergner phat hién ra cdy don bdi & Datura stramonium vao nam 1921,
cac nha tao giéng thuc vat da tap trung nghién ciru va thu dugc nhiéu cdy don boi hodc
trong diéu kién in vitro hoic trong diéu kién in vivo. Trong tu nhién, cdc dang don bdi
tang 1én do két qua cua su trinh san va cic cay ndy hiém khi mang cac dic diém cua ciy

bd. Cac k¥ thuat in vivo dugc img dung dé san xuét cay don boi nhu sau:

5.2.1. Sinh sdan don tinh cdi (gynogenesis)

San xuét cac thé don boi riéng ré bang cach phat trién cac t& bio nodn bat thy
(unfertilised egg-cell) trong truong hop su thu phin xay ra chim. Gynogenesis dugc tim
thdy khi lai khac loai giita Solanum tuberosum (2n = 4x) x S. phureja (2n = 2x) két qua
tao ra dang song don bdi (dihaploid) 1a khoai tdy (2n = 2x).

5.2.2. Sinh san don tinh dwc (androgenesis)

San xuét cac thé don boi riéng ré boi sy phat trién cua té bao nodn mang nhan cta
bd. Trong truong hop nay, sy dao thai hodc bat hoat cia nhin nodn (egg-nucleus) xuét
hién trudce khi thu tinh.

5.2.3. Sw dao thdi hé gen bang lai xa

Hién tuong nay xdy ra khi lai khac chi va khac loai do su dao thai chon loc cua
mdt trong nhimng hé gen ciia bd me trong qua trinh phat trién sau khi thy tinh. Vi thé, phoi
duogc tao thanh chi véi mot hé gen va cay phat trién tir phdi nhu thé ¢ thé 1a cdy don boi.
Chéng han: lai khac loai gitra Hordeum vulgare va H. bulbosum cho ra ciy don bdi H.

vulgare.

5.2.4. Sw giao phoi khéng hoan toan (semigamy)

Qua trinh lai ma & d6 nhan cua té bao nodn va nhan sinh san (generative nucleus)
ctia hat phdn ndy mam phan chia doc 1ap, cho két qua tao ra thé kham don boi (haploid

chimera).
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5.2.5. Xur Iy héa chit

Mot sé hoa chit, nhu chloramphenicol va parafluorophenylalanine c6 thé cam
tmg dao thai mot bo nhiém sdc thé & cac té bao hodc mo soma, lam tang cac thé don boi.
Xir 1y bang toluene blue, maleic hydrazide, nitrous oxide va colchicine ciing c6 thé cho

cac két qua tuong tu.

5.2.6. Shock nhiét

Xur 1y nhiét do cao hoac nhi¢t do thfip c6 thé ¢6 tac dung trong vi¢c ngan can sinh

san hiru tinh (syngamy) va cam tng thé don boi.

5.2.7. Anh hwéng ciia chiéu xa

Tia X hodc anh sang UV gian tiép cam tng lam dut gdy nhidm sic thé va dao thai
ching, tao ra cac thé don boi.

Nhin chung, cac phuong phap in vivo c6 hidu suat san xuét cdy don boi thap. Cac
phuong phap in vitro cho hiéu qua cao hon nhd k§ thudt nudi cdy hat phan (pollen
culture) hodc nudi cdy bao phan (anther culture) & khoang 250 loai va loai lai. Cac loai
dac trung cua ho Solanaceae cho Kkét qua tdt hon ca, mic du & cac ho Cruciferae,
Poaceae, Ranunculaceae va mot s6 ho khac cling c6 kha ndng cam ung tao cdy don bodi

bang sinh san don tinh bao phin hodc tir nudi cay hat phan phan 14p.
5.3. Phwong phap tao don béi in vitro

Pon boi xuit hién trong nudi cdy in vitro vao giita nhimg nam 60. Guha va
Maheshawari (1964-1966) da phat hién duoc nhitng céu triic giéng phdi trong nudi cy
bao phan cua ca doc duoc (Datura) va chimg minh duogc rang cay don bdi nay xuat hién
tur hat phén don boi.

Nim 1967, Bourgin va Nitsch dd nudi thanh cong cay thude 14 Nicotiana don boi
tir bao phén t6i lac ra hoa.

Cho dén nay, nguoi ta da thanh cong trong nudi cdy bao phan ctia nhiéu loai nhu:

lua, lta mi, ngo, cai, ticu...
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5.3.1.Cac phwong phap phat sinh cdy don bji invitro

Hién tugng phat sinh cay don bdi tir cac té bao giao tu duc cua thuc vat dugc goi
la sinh san don tinh duc (androgenesis). Nguoi ta phan biét 3 phuong thic sinh san don
tinh duec:

5.3.1.1. Sinh sin don tinh truc tiép tiv tiéu bao tiv

Tiéu bao tir trong bao phan — Phoi — Cay don boi (n = 1)

CAu trac dang phoi (embryoid) phat trién truc tiép tir hat phin. Qua trinh nay

thudng xay ra trong bao phén, dién hinh 13: Datura, Nicotiana, Atroppa.

5.3.1.2. Sinh sdn vé tinh qua callus

Tiéu bao tir trong bao phan — Callus — Chdi — Cay don bdi (n= 1)

Cay hoan chinh phat trién tir khoi callus, khéi md nay thuong phat trién ra ngoai

bao phfin, vi du: Oryza, Brassica, Lolium, Hordeum.

5.3.1.3. Sinh sin don tinh hon hgp

Giai doan phat trién callus xdy ra rat ngan va kho nhan bict, vi du: Datura,

Lycopersicum (chua chic chin).

5.3.2. Cdc buwéc phdt trién phéi ciia hat phin

Binh thuong sau khi dugc giai phong tir tir tir hat phan chira mot nhan, giai doan
nay dugc goi 1a giai doan hat phén don nhan. Sau d6 nhan chia do6i tao thanh mot nhan
dinh dudng va mogt nhan sinh san. Nhan sinh san lai chia doéi tao thanh hai tinh tr (giai
doan nay mam tao thanh dng phan) 1am nhiém vu thy tinh kép cho nodn va ndi nhii cta
tui phoi.

Sunderland (1970) cho rang trong nudi cdy in vitro, budc phat trién dau tién cua
hat phdn vAn xay ra nhu binh thuong cho téi giai doan hai nhan. Qua trinh tao phoi
thudng bét dau tir nhan sinh san, nhan dinh dudng hay ca hai nhan, song chii yéu 1a nhan
dinh dudng, trong khi nhan sinh san chi phan chia mét vai lan rdi ngimg han. Co truong
hop ngoai 1¢ cAy don bdi phat trién tir nhan sinh san nhung thuong rat yéu.

Ciing c6 y kién nguoc lai, chang han Raghavan (1977) cho riang phan 16n phoi

Hyoscyanus niger ma 6ng thu dugc bang nudi cay bao phan c6 nguon gdc nhan sinh san.
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V& nguyén tic, thi k§ thuat nudi ciy in vitro cho phép tao dugc don boi bing
nhiéu phuong thirc khac nhau, nhung phuong thirc bit dau tir tiéu bao tir van 1a tién loi
nhat.

5.3.3. Cdc nhan té anh hwong dén nuéi cdy bao phin
5.3.3.1. Kiéu gen ciia cdy cho bao phin

Kiéu gen ciia cdy me co vai tro rit quan trong trong viéc xac dinh tan sb san xudt
cay hat phan. ¢ lta mi, tan sd cam tng cta callus hat phan va sy tao thanh cay xanh tiép
sau d6 duoc diéu khién boi nhiéu gen. Mdi kiéu gen khac nhau twong (mg véi phan ung
sinh san don tinh khac nhau trong nudi cdy bao phan. Vi thé, ddy 14 van dé can luu ¥ dé
chon loc chi cac kiéu gen c6 phan tng cao, con hon 1a tip trung chii y dén viéc cai thién

cac diéu kién cho hé thdng nudi cdy (mot van dé phirc tap) trong nudi ciy bao phan.

5.3.3.2. Nhin té thanh bao phén

Hat phan ctia mot gidng thudc 14 s& phat trién thanh phoi ngay ca khi chuyén vao
bao phan ctia mot gidng khac. Chinh két qua nay di dwa ra khai niém “nhan t6 thanh”
(wall factor) va né gitip d& cho nhiéu nha nghién ctu st dung “hiéu Gmg bao mau”
(nursing effect) ctia bao phan hoan chinh dé phat trién sinh san don tinh & cac hat phin
phan 1ap cua nhiéu loai. Dich chiét cta bao phdn ciing c6 tac dung kich thich san xuat
phéi hat phan (pollen-embryo production).

Céc nghién ctru vé mo hoc (histology) da xac dinh vai tro ciia nhan td thanh bao
phan trong viéc phat trién phdi hat phan. Mot s6 két qua nghién ctru cho thdy glutamine
riéng r& hodc phdi hop véi serine va myo-inositol co thé thay thé nhan té thanh bao phan

trong cac thi nghiém nudi cay hat phan phan 1ap.

5.3.3.3. M6i truwong nudi ciy

Thanh phan méi trudng nudi cy thay doi tiry thudc vao kiéu gen va tudi cua bao
phan ciing nhu cac diéu kién ma ¢ d6 cdy cho bao phéan sinh truéng. Sinh san don tinh
tiéu bao tir & Nicotiana tabacum va Datura innoxia c6 thé dugc cam tmg trén moi trudng
agar don gian chi chtra sucrose. Hat phén tiép tuc phat trién trén méi trudng nhu thé cho
dén giai doan hinh cau (globular stage). Qua trinh sinh truéng vé sau ciia phdi hat phan
doi hoi bd sung cac mudi khodng vao méi trudng. Tuy nhién, hau hét cac loai thudc ho
Solanaceae chi phat trién sinh san don tinh trén méi trudng nudi cdy hoan chinh

(complete nutrient medium) bao gom céac loai muodi khoang, vitamin va sucrose cua
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Nitsch hodc MS. Mubi Fe (40 pmol/L Fe-EDTA hodc Fe-EDDHA) dudng nhu quyét
dinh chii yéu cho sy phat trién phoi cua hat phan 3 hodc 4 tuan tudi trong qua trinh nudi
cdy.

O céc loai khong thudc ho Solanaceae, thanh phan méi truong bao gdm: cic chat
diéu khién sinh truong va cac hdn hop dinh dudng phtc tap (nhu dich chiét nAm men,
dich thily phan casein, nudc dira). Moi trudong N6 sau d6 ciing duoc sir dung cho nudi cay
bao phén cua cac loai ngii cde khac nhu laa, laa mach den. Trong khi nhiéu loai can co
auxin va/hodc cytokinin dé cam ung sinh san don tinh thi da s6 céc loai thudc ho
Solanaceae chi cin moi trudng co ban. Sucrose 1a mot thanh phan khéng thé thay thé cua
moi truong, thong thudng ngudi ta sir dung & nong do 2-4% nhung cac loai nhu Brassica
can ndéng do cao hon (10%). Thay thé sucrose bang cach bd sung glutathione, ascorbic
acid va glucose cling c6 tac dung tuong tu, kich thich sinh san don tinh & 1ta mach den.
B6 sung than hoat tinh hodc 2-chloroethyl-phosphate vao méi truong nudi cdy ciing cé

tac dung kich thich sinh san don tinh & mot s hé théng nudi céy.

5.3.3.4. Anh hwéng ciia nhigt dj va dnh sing

Gay shock nhiét s& tang tin s sinh san don tinh tiéu bao tir. Cac nu duoc xir Iy
lanh & 3°C hodc 5°C/72 gid kich thich hat phan phat trién thanh phdi (xap xi 58%) ¢ mot
s6 loai thudc ho Solanaceae (Datura, Nicotiana), ngugc lai bao phén duoc duy tri ¢ 22°C
trong cling thoi gian chi cho kha ning phat trién phoi khoang 21%. Néi chung, gay shock
nhiét tir 2-5°C/72 ¢6 tac dung kich thich su phat trién khong binh thuong cua giao tir duc
va tich lity hat phan don nhan (trc ché sy phat trién tiép & cac giai doan sau).

Cum hoa hinh chuy (panicles) dugc tach roi cua lta khi xt 1y ¢ 13°C/10-14 ngay
cho tan s6 hat phan tao callus cao nhit. Cam tmg sinh san don tinh s& c6 hiéu quéa cao néu
bao phin ctia cac loai ngii cdc khac (lua, ngd, pennisetum) dugc bao quan & nhiét do thap
trude khi nudi cdy. Mot s6 két qua nghién ctru cho thay tién xir Iy bao phan & nhiét do
35°C di kich thich sinh san don tinh & mot s6 loai Brassica va Capsicum.

Tan sb phat sinh cay don bdi va sinh truong ctia ciy noi chung sé tot hon néu
chung duoc nudi trong diéu kién chiéu sang, mic du cdy hat phan ctia mot sd kiéu gen
sinh truong trong ca hai diéu kién c6 chiéu sang va trong t6i. Tuy nhién, cac hat phin
phan 1ap dudng nhu man cam voi anh sang hon so v&i bao phan. Anh sang tring cudng
d6 thap (low intensity white light) hodc anh sang huynh quang d6 (red fluorescent light)
kich thich phat trién nhanh hon cta phéi trong nudi cy hat phan thudc 14 phan lap so voi

véi anh sang trang cuong do cao.
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5.3.3.5. Trang thdi sinh ly ciia cdy cho bao phin

Bao phén tach tir cdy sinh truong trong diéu kién ngay ngan (8 gid/ngay) va &
ving ¢6 cudng d6 anh sang cao cho phan tng twong d6i tot hon so véi cay dai ngay (16
gid/ngay) co cuing cudng do chiéu sang. Sy phat sinh phoi hat phan c6 thé duoc cai thién
nhiéu hon néu nhiét d6 dudi didu kién ngdy ngin duy tri & 18°C. Sy thay d6i mua vu
thich hop va tudi ciy cho bao phin anh hudng 16n dén phan tng cta cac hat phan. Xir ly
cdy bang cach bom thudc trir sdu hodc cac chit doc khac can phai dugc tranh. Cay thiéu
nitrogen c6 thé anh hudng xau dén bao phan hon so véi cay dugc cung cip du nitrogen.
Vi thé, ¢6 thé khuyén céo rang chi c6 nhitng nguyén liéu sinh truong ¢ cac diéu kién moi
truong duoc diéu chinh t6t ching han nhu nha kinh (greenhouse) méi c6 thé ding cho

viéc sinh san don tinh ti€u bao tir.

5.3.4. Mt s0 chi so két qua nudi cay
Két qua nudi cay bao phan dugc tinh theo cac chi so sau:

a. Ty 1& bao phan tao callus va phoi

NAC + NAE
=X
NA

CR 100

CR : Ty 1€ tao callus tinh theo %
NAC : S bao phén c6 callus.
NAE : S bao phan c6 phoi.

NA  : Téng sb bao phan duoc ciy.

b. Ty 1¢ bao phan c6 phdi (CE tinh theo %)
_ NAE

- NA
c. Ty 1& callus va phdi trén sb hat phan nudi cdy (SE tinh theo %)

CE x 100
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NC  :Sb callus.
NE  : S6 phéi.
f : S6 hat phén/ bao phan.

d. Hiéu suét tao callus hay tao phoi (PE)

NC +NE
E=—
NA

Quan sat cua nhiéu tac gia cho thiy st dung nhitng cdy me c6 ngudn gbc bao
phan (vi du nhitng cdy dugc dong hop tir hoa bang nudi cdy bao phén in vitro) dé thu bao
phan cho nudi cay ti€p theo thi nang suat tao callus va tao phoi tang 1én dang ké.

Lua my:

- Gibng lun Cesar (2n = 42) cho CR = 1%

- Dong ludng don bdi (2n = 42) cho CR = 10%

Thudc 14:

- Gibng thuan cho CR = 0,27%

- Gidng lai cho CR = 1,45%

- Gibéng hdn hop cho CR = 0,55%
- Dong ludng don boi CR =4-20

5.3.5. Nhitng ton tgi trong nghién ciru don bji

Viéc kich thich hat phan phat trién thanh cay don bdi 1a mot dong gop rat 1on cho
cong tac cai thién gidng cay trong. Nudi cdy bao phan hién nay van chua dap tng duoc
yéu cdu to 16n cua cong tac gidng cdy trong, vi rang k¥ thuat nay méi thanh cong &
khoang trén 30 loai ctia trén 20 chi, chti yéu & céac chi va loai thudc ho ca (Solanaceae).

Thoi gian qua, ngudi ta d tién hanh cac thi nghiém véi qui mé 10n trén cac d6i
tuong cdy trong ngii ce thude ho hoa thao (Poaceae), nhung két qua méi han ché ¢ laa

mi va lua nudec.
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Mubn g dung phuong phap don boi ¢6 hiéu qua doi hoi phai cé sé lugng don
bdi 16n. Nhung dén nay cé thé noéi chung ta chua nim dugc chinh xac yéu ciu dinh
dudng can thiét trong moi trudng nudi cay.

Déi voi thude 14, moi truong dinh dudng dé nudi bao phéan rit don gian gdm mudi
khoang va sucrose, khéng can cac chat hitu co khac cling nhu hormone sinh truéng.

Thé nhung dé nudi ciy bao phan lta nudc va lta mi thanh cong céc tac gia Trung
Qudc phai dung thém dich chiét khoai tdy ma thanh phan chua dugc biét t6i. Mic du vay,
bao phin cac loai ngii céc dugc nudi cay ciing chi tao callus, dé c6 ciy hoan chinh phai
tién hanh tao chdi tir callus d6. Va thong thuong thi ty 1¢ bach tang rat cao, ching han:
Mix va cs (1977) nhan duoc 3.400 cdy bach tang trong sé 4.000 ciy yén mach tai sinh tir
callus bao phan.

Ngoai ra, trong s ca thé thu dugc théng qua bude tai sinh tir callus mot ty 1¢ dang
ké da 1a cay nhi bdi (~ 60%).

Trong nudi cdy bao phan, viéc xuat hién nhitng phoi ludng boi tir té bao ludng boi
cua vo bao phén chua thé loai trir duge. Vi vay, nguoi ta dang thi nghiém tao cay don bdi
tir hat phan phan lap. Puong nhién moéi trudng nudi cdy hat phan phan 1ap doi hoi phirc
tap hon moi truong dinh dudng nudi ciy bao phan. Méi truong nudi hat phan Petunia c6
chtra auxin, cytokinin va boric acid.

Thuong 14 ngudi ta phai nudi ca bao phan 4-16 ngay trén mot moi trudng dinh
dudng ri sau d6 moi tach riéng hat phan dé nuéi tiép tuc trén moi truong cii d6. Hiéu
qua cta phuong phap nay rat cao, d dat toi 1.000 phoi/ dia petri. Thong qua qua trinh
nudi trude d6, moi trudong dinh dudng duge bd sung thém nhiing chét can thiét do bao
phan tiét ra. Glutamine 12 mot thanh phan quan trong, nhung con nhiéu chat khac van

chua dugc biét téi.

5.3.6. Hién twong bach tang trong nuoi cd'y don bgi

O cac d6i twong cdy hai 14 mam nhu Datura, Atroppa, Nicotiana, Brassica... khi
nudi ciy bao phin cay don boi thuong phat trién truc tiép tir tiéu bao tir va it khi xut
hién cay bach tang. Nhung & nhimng d6i twong cay mot 14 mam nhu 1aa nuée (Oryza), lta
mi (Triticum)... cdy hoan chinh phét sinh thong qua giai doan callus thi tan s6 cay bi bach
tang chiém kha cao (20-30 % hodc cao hon nita). Tan sb cdy bach tang phu thudc vao cac
yéu t6 sau:

- Tudi callus cdy chuyén tir mdi truong tao mo seo sang moi truong tai sinh cay.
Cang cdy chuyén mudn tan sd bach tang cang cao.

- Nhiét d6 nudi cdy. Nhiét do cao thuong lam ting sb luong cdy bach tang.
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Nghién ctru vé siéu ciu truc té bao 14 cay bach tang cho thy trong tién lap thé ctia
cdy bach tang khong c6 ribosome, nhu vy qua trinh sinh tdng hop céc protein hodc cac
tiéu phan protein cta lap thé nay khong hoan chinh, dan dén tinh trang lap vo sic khong
phat trién thanh lyc lap duoc.

Ciing c6 gia thuyét giai thich hién twong bach tang 1a két qua cta hiéu tng me:
Hiéu tmg me biéu hién rd & mot sd dic diém di truyén té bao chat. Khi thu phan chi c6
nhan cua té bao sinh san duc dugc chuyén sang t& bao nodn. Vi vdy, cac tinh trang di
truyén té bao chat chi di truyén theo dudng me. Hat phan 1 té bao chira rét it nguyén sinh
chat, ttc 1a sb luong ty thé va tién luc lap ciing rat it. Khi nudi nhitng t& bao ndy thanh
nhimng cé4 thé thuc vat hoan chinh c6 thé xdy ra hién twong mat can ddi trong tuong tac di
truyén giita nhan va co quan tir, dan dén sai léch trong qué trinh phat sinh co quan tir, dic

biét 1a luc lap.

5.4. Ung dung ciia thé don bji

5.4.1. Nghién ciru vé phéi hoc thwe nghiém

Chu yéu trén cac ddi tugng ma phdi phat trién tryc tiép tir tiéu bao tir trong nuodi
cdy bao phan thong qua qua trinh phat sinh phoi don tinh, con goi 1a sinh san don tinh

duc (androgensis).

5.4.2. Nghién ciru vé té bao hoc

Cay don bdi c6 thé sinh truéng va phat trién t6i giai doan ra hoa, nhung bt duc.
Khi nghién ciru qué trinh phan bao giam nhidém dau tién cua té bao me hat phan cay don
boi ¢o thé phat hién dugc mbi quan h¢ tuong tac gilra cac nhiém sic thé, boi vi bd nhiém
sic thé don boi khong thé giam nhiém binh thuong dugc, vi du:

Nghién ctru bd nhidm sic thé cay thudc 14 trong (Nicotiana tabaccum) nhi boi
nguoi ta thay co 48 NST, luc phan chia giam nhiém ching sap thanh 2 diy, goi la diy S
va diy T. Mdi day gém 24 NST. Nudi cdy don boi ciia nd co sd lugng NST n = 24 va
theo ddi phan chia giam nhiém cua t& bao me hat phan ciing thay cac NST xép thanh cip:
12S + 12T. Diéu nay chimg t6 bd NST don bdi ciia cay thude 14 co nhitng biéu hién nhu
mot bd NST ludng boi, vi cac NST trong diy S déu tim thay NST tuong dong trong day
T. Pay 1a két qua rat phu hop véi lich sir phat sinh chung loai ctia cdy thude 14 trong:
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Nhu vay cay thude 14 trf‘)ng la mdt dang tr bdi, nhung khong hoan chinh
(allotetraploid), biéu hién 13 cay don boi n = 12S + 12T bit thy do khong phai tit ca NST
ctia bd S déu c6 NST twong dong ¢ bo T.

5.4.3. Nghién ciru djt bién va di truyén

Trong hé gen (genome) cuia thé don bdi khong c6 quan hé tinh tréi ma chi co quan
hé bd sung gitra cac gen, do d6 cac thé don boi 1a nhitng nguyén liéu Iy tuong trong chon

dong dot bién ciing nhu trong nhimg nghién ctru vé mdi trong tic ciia cac gen.
5.4.4. Cii thign giong ciy trong
5.4.4.1. Tao dong thuan

Thong thuong bang phwong thirc tw phdi néu mudn thu duge dong déng hop tir
ctia hé gen 2x thi phai qua 10 thé hé va bo gen 4x thi phai qua 30 thé hé. Bang nudi ciy
don boi va da boi chi can mot thé heé.

So sanh hiéu qua chon gidng bang cac phuong phéap khac nhau:

- Cay tu thu :
F, :Aa
F, 1 1/4 AA; 1/2 Aa; 1/4 aa

- Nubi cdy don boi :
F, : Aa s€ cho 1/2 A va 1/2 a giao tir duc
FDH 1/2AAval/2aa

Néu s6 locus 1a 10 thi tu phdi can 410 ca thé méi c6 mot ca thé dong hop (PH) &
F,. Trong khi d6 don bdi chi can 210 cay da c6 mot ca thé dong hop.
Néu sé locus 12 n thi don bdi cho phép dong hop tir xuat hién theo tan sb (1/2)" va
phuong phap c6 dién s& 1 (1/4)". Pua thém cac hé sb:
NE + EC
NA x f

P,: tan so nhi bdi hda thanh cong, ta s€ co tan so:

P;: tan so tao don bdi =

_PixPax(1/2)"
e
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Ty s6 nay biéu thi két qua so sanh giita phuong phap don bdi va phuong phap cd
dién.

Néu E > 1 phuong phap don boi hiéu luc hon. Bé duoc nhu vy thi:

Py x P> (1/2)"
n cang lon thi P; x P, cang nho va nhu vay hiéu lyc cuia phuong phap cang lon.
Nhung vi giita cac gen c6 sy lién két véi nhau cho nén phai tinh:

Py x Py > (1/2)™™

n': biéu thi su lién két.

- C6 thé thong qua tinh toan dé chon phwong phap thich hop, vi du: c6 20 gen doc
1ap hodc lién két theo phuong thirc trdi, si€u trdi, bang tinh toan cho thay phuong phap
don boi co vu the khi:

- Gen c6 tuong tac di truyén.

- B6 nhiém séc thé rat di hop.

O nhiing truong hop tinh di truyén 6n dinh thi hai phwong phap nhu nhau.

O nhirng truong hop tinh di truyén khong 6n dinh thi phwong phap don boi co
hiéu qua hon.

5.4.4.2. Tao cdy tiv hat phén ciia cdc dong lai F1

K§ thuat nudi cay bao phan va hat phan trén méi truong tong hop da dugc sir
dung rong rii vao nhidu muc dich khac nhau. Két qua cong bb gan day trén thé gidi ciing
nhu trong nude cho thay: phwong phap tao cdy tir hat phan ctia cac dong lai F1 khong chi

rat ngan thoi gian tao giéng ma con don gian héa qué trinh chon gidng.
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Cav hé AAbL x aaBB Cay me

Cav F1 AaBh

AR Ab aB ab
Kidu gen cua hat phan

AR Ab aB ab
Kidu gen cua ciy ddn bol

AARER AAbb aanBE anbhb

Kifu gen cua ofy nhi bél hod céd noudn zéc hat phin

Vi du: Mot gidng mang gen A chdng chiu mot bénh ndm lai v&i mot giéng mang
gen B ciing chng chiu bénh do mot loai ndm khéac gay ra .

Theo so dd, bang phuong phap tao cdy tir hat phan s& nhan duoc bon kiéu gen
(genotype) déng hop khac nhau, trong d6 xac suat xuét hién kiéu gen chéng duogc ca hai
loai bénh ndm (AABB) 13 1/4. Néu so v6i phuong phap chon loc thong thudng thi xac
suét xuat hién kiéu gen AABB 12 1/16

Mit khéc, nha chon gidng s& khong thé phan biét dugc ciy dong hop AABB véi
cac cay di hop nhu AABD, AaBb vi chiung déu gidng nhau vé kiéu hinh (phenotype). Do
do bat budc nha chon giéng phai tiép tuc chon loc & cac thé hé tiép theo. Kinh nghiém
cho thdy bang phuong phap chon loc thong thuong cho dén doi thir nim, ngudi ta van

chua chon duoc cac dong dong hop tir mong mudn & cac gidng tu thu phéan.

Béng 5.1 Céc kiéu gen ciia ciy F2

Kiéu gen giao tir cai AB Ab aB ab

Kiéu gen giao tir duc

AB AABB AABb AaBB AaBb
Ab AABb AAbb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb
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Trudng hop tong quat, néu kiéu gen ciia cay F1 1a di hop tir mot gen dén n gen (cac gen

nay khong nam trén ciing mot nhom lién két) thi & cay F2 s& phan ly tinh trang theo bang

Béng 5.2. Suphén ly tinh trang ciia cic cay F2 di hgp

N o, 3" i
1 2 3 4

2 4 9 16
3 8 27 64
4 16 81 256

12 4.096 531.441 16.777.216

n: s6 gen c6 chira cic alen khac nhau & hai nhiém sic thé déng dang

2 56 giao tir khac nhau vé hé gen (genome); hodc s6 kiéu gen dong hop nhan duoc & F 5
hodc s6 kiéu gen ddng hop c6 thé nhan duoc biang phuong phap tao cdy tir hat
phan & F2.

3n: S6 kiéu gen khac nhau nhan dugc ¢ F2

4 Tdng s6 kiéu gen nhan dugc ¢ F2 theo 1y thuyét

Vi du ¢ lta ¢6 12 cdp nhiém sic thé 2n = 24. Néu tit ca cac nhiém sic thé dong
dang déu khong gidng nhau timg d6i mot thi & F2 ngudi ta s& thu duoc 531.441 kiéu gen
khac nhau, trong d6 co 4.096 kiéu gen dong hop. Vi vay, trong phuong phap truyén
thng, nha chon giéng phai rt tinh té va phai qua nhiéu thé hé méi co thé chon loc duoc
mot vai dang déng hop mang nhitng dic diém mong mudn. Xac suat chon loc trong
truong hop nay ¢ F2 s& 1a: X=1/16.777.216 (X 1a s6 dong ddng hop tir can chon) so véi
truong hop cdy tir hat phan co thé thu dugc 4.096 dong thuan khac nhau: thi xac sudt 1a X
= 1/4.096.

Ngoai ra, ngudi chon gidng c6 thé d& dang phéan biét cac kiéu gen khac nhau vi &
trang thai dong hop, cac dic tinh kiéu hinh duoc biéu hién rd rét. Nhu vay, bang phuong

phap tao cay tir hat phan c6 thé rat ngan thoi gian va don gian hoa qua trinh chon gidng.
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Cho téi nay nguoi ta da biét hai truong hop phat trién khac nhau cua cay tir hat phan nubi
cdy in vitro:
1. Cay xuat hién thang tir hat phin khong qua giai doan mé seo

Vi du: ¢ céac loai cdy ca Datura innoxia, thuéc 14 Nicotinna tabacum, cai dau
Brassica napus ...
2. Cay xuat hién tir hat phan qua giai doan mé seo

Vi du: & cac loai bép cai Brassica oleracea, la Oryza sativa, lta mach Hordeum
vulgare, ngd Zea mays, lua mi Triticum satium...
Cay thudc 14 1a vi du dién hinh cho trudng hop tht nhét: cac cdy dong hop tir phat trién tir
dong lai F1 theo so d6 sau:
Xir Iy colchicine — Bao phéan hoic hat phan —yCay don bdi — Cay nhi boi

M6 seo

O thudc 13, ngudi ta ¢ thé tao ciy nhi boi bang hai phuong phap xir 1y cay don boi bang
colchicine (Tanaka M., Nakata, 1969) hoac:
1. Tao md seo tir cac bd phan khac nhau cia cay don boi
2. Tao cay tir md seo trén moi truong thich hop

Phuong phéap nay duwa trén hién tuong tu da bdi hoa cua té bao trong qua trinh
nudi cdy in vitro. Lan dau tién Nitsch va cong su (1969) Gmg dung dé nhan dugc ciy
thudc 14 nhi boi tir md seo don bdi. Sau d6 nhidu nha khoa hoc khac ciing ing dung
phuong phap ctia Nitsch dé nhan cac dong nhi boi dong hop tir (Kasperbauer va Collins,
1972; Iman va Ternovski,1975). Nisch va Mitsuoka (1969), Niizeki va Oono (1971),
Woo va Chen (1982) di quan sat thdy mo seo va ciy lia tai sinh tir hat phan in vitro ton
tai & cac mirc boi thé rat khac nhau. Két qua nghién ctru trén ciy lta qua nhidu 1an quan
sat cho théy muc bdi thé & md seo méi xuat hién dudi 5 ngay nhu sau: don bdi 78,38%;
nhi bdi 11,74%, sb con lai 1a mo seo & cac muc da boi khac tir 3n dén 5n. Cay laa xuét
hién tir mo seo cling c6 murc da bdi thé khac nhau, trong s6 168 cay nhan dugc tur hat
phén c6 62% la cay nhi boi, 35% cay don boi, s6 con lai 1a tam boi. Mot sd tac gia khac
cling da nhan dugc hon 50% cay nhi boi ty nhién tir hat phén khi nuoi céy bao phén in
vitro. Cac cay nhi bdi nay 1a déng hop, cac thé hé sau d6 rat dong déu, giébng nhau va
gidng cdy me & moi dic diém quan sat.

Két hop v6i Vién Cay luong thuc va Cay thuc pham (Bo Nong nghiép va Phat
trién Nong thon), Vién Di truyén Nong nghiép da tién hanh nghién ciru tao cay laa tir hat
phén cua cac dong lai F1 vu mua nam 1977, hat ctia cac cay nay da duogc thu hoach va

gieo vao vu mua nam sau cling cho ra cac cady rat dong déu. Nhu vay, chi sau mdt nam
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chung t6i di nhan dwoc nhiéu dong ddng hop tir tir cac dong lai (P4 Ning Vinh va CS,
1979).

5.4.4.3. Nghién ciru tao cdy tiv hat phin ciia cdc gidng thudn

Két qua nghién ciru gin day cho thiy mot sé gidng lta mac di dd dugc thuin hoa
lau ndm va sinh san bfing tur phéi van c6 thé ton tai & muc di hop tu nhét dinh. Pi nhan
dugc cac dong laa khac nhau tir hat phin cta cing mot giéng: gidng cuom va gidng 63 -
83. Nubi cdy bao phan gibng cuom ching t6i di Bao phan nudi cdy in vitro M6 seo In,
2n, 3n, 4n, 5n, ... Cay In: Xt ly colchicine Cay 2n Cay da bgi khac nhan dugc mdt s6
dong cudm khac nhau vé chiéu cao cay va thoi gian sinh truong, co dong cuom hat c6
rau rat dai. Nudi cdy bao phan giéng 63 - 83 chung t6i da nhan dugc dong 63 - 83 lun, ra
hoa két hat binh thudng, chiéu cao cdy chi bang mot nira so voi chinh giéng 63 - 83. Nhu
vay, bang phuong phap tao cay tir hat phin cac dong lai hodc tir cac gidng thuan, ngudi ta
c¢6 thé nhan dugc cac dong ddéng hop tir khac nhau (do phéan ly hoic do dot bién). Cac
dong nay c6 thé 1am nguyén liéu cho nghién ctru di truyén chon gidng. Nhiéu tac gia
nudc ngoai ciing thong bao nhan dugc két qua tuong tu.

Céc k¥ thuat giéng cay trong don bdi thuong bao gdm chi mot chu ky tai t6 hop
giam nhiém. Tuy nhién, nhidu phim chét néng hoc nhu ning suat duge diéu khién boi da
gen. Mot chu ky tai to hop thuong khong dii cho su cai thién céac tinh trang chit lugng
nhu thé vi 1& mdi lién két giira cac da gen s& khong giai phong tit ca bién dj tiém tang
trong khi lai. Dé vuot qua sy bt loi nay, & Trung Qubc ngudi ta da phat trién phuong
phap nudi cdy bao phin t6 hop bang cach lai hitu tinh giita cac kiéu gen khac nhau cua
cac ciy c6 ngudn gbc bao phan. Bao phéan cua thé lai thé hé F, sé& 1a nguyén liéu tao gidng
ly twong dé phat trién s6 luong cac cay dong hop tir c6 ngudn gde tir hat phan (thé don
boi kép-double haploid) trong dé cac dic diém bd sung ciia b me duoc t6 hop trong mot
thé hé.

Céc thé don boi kép ciing rat hitu ich trong nghién ciru di truyén cta cac tinh
trang thudc vé pham chat. Trong céc linh vuc tao gidng cay trong, cac ca thé song don
bdi c6 ngudn gdc tir nudi cay hat phan biéu hién kha ning bién dong di truyén (genetic
variability) trong mot pham vi twong dbi rong. Bang phuong thirc cam tmg don bdi theo
cach gip doi nhidm sic thé, ngudi ta co kha ning thu duoc cic ciy duc riéng biét & cac

loai khéc gbc (dioecious species)
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Yariety A F Wariety B
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Bion bii hda (nudi cdy bao phan

BErern b Ab aB AR ah
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Thir mdi AAEE

(Thé t&i td hop mai

So do 5.1. Ung dung ciia hé thong gap doi don bi F; trong viéc gidi phong cdc thé tdi
16 hop mdi.

5.4.4.4. Nghién ciru dot bién, gay dot bién ¢ cdc dang don bji va chon lgpc

Nudi cdy va tai sinh cdy tir cac dang don boi khac nhau (hat phan, té bao don, té
bao tran, mod seo don bo1) két hop véi ky thuat dot bién va chon dong co thé cung cép
nguyén liéu quy cho nghién ctru trao d6i chat va di truyén chon gidng. Vi té bao don boi
chi chira mot don vi gen nén k¥ thuat dot bién co thé 1am thay d6i hodc mat chirc ning
gen khong c6 su bd tro cia céac alen khac. Cac dot bién lan do vay cling dugc biéu hién
ngay tir diu. Bén canh d6 cay nhi boi tai sinh tir cac té bao don boi s& hoan toan déng hop
va khong bi kham nhu trong truong hop xir Iy dot bién cac dang nhij bdi va da boi. Bang
ky thuat gay dot bién cac dang don bdi, co thé chon ra cac dong té bao va ciy chéng chiu
doc t5 do nAm va vi khuin gay bénh tiét ra, cac dong té bao va cay c6 dot bién sinh hoa
hodc cac dong té bao c6 kha ning san xudt mot luong 10n san pham thi cip quan trong
nhu alcaloid, chit thom, céc loai nhua va enzim st dung trong cong nghié¢p, y hoc.

Nguoi ta da chon ra cac dong té bao chéng chiu dugc céc chit khéang sinh, doc tb
nidm va vi khuan gay bénh. Binding H., Bingding K., va Straub J. (1970) da nhan duoc
mo seo chdng chiu streptomycine khi nudi cay Petunia hybrida don boi. Carlson (1973)

cling di tao duoc dong t& bao chdng chiu chit twong ty methionine (methionine
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analogue) 12 methionine sulphocimine, ¢ cdu trac gan véi doc td cua vi khuan gay bénh
Pseudomonas tabaci. Cay tir dong té bao chng chiu nay da c6 kha niang chong bénh tot
hon cdy binh thudong. Maliga va cong su (1973) ciing cong bd tao duoc cdy chdng chiu
streptomycine tir mé seo don boi thude 14.

Nguoi ta ciing dd tao dugc cac dong dot bién sinh héa. Tulecke (1960) lan dau
tién tach dugc cac dong dot bién hat phan di dudng arginine bang nudi ciy hat phan ciy
Ginkgo trén méi trudng c6 chira arginine. Wildholm (1972) da tach ra cac dong té bao ca
rot va thude 14 chdng chiu mot vai dong dang ctia axit amin. Cac dong thude 14 chon dugc
c¢6 kha ning tong hop L - tryptophane gap 18 lan té bao binh thuong.

Nhu ching ta d biét hat ciia da s6 cc cay lwong thuc thuong thiéu mot hay vai
axit amin nhu tryptophane, lysine, threonine, methionine 13 cic axit amin rat quan trong
dbi voi nguoi va dong vat (Nelson, 1969). Vi vdy, viéc chon ra cac dong dot bién sinh
hoa giau axit amin & cac cdy luong thuc 1a rit quan trong va c6 thé thuc hién dugc bang
phuong phép gay dot bién va chon dong té bao (S. C. Woo va C. C. Chen, 1982). K¥
thuat nay da duoc tng dung rong rii trong nudi ciy té bao cay duoc lidu.

Phuong phap nudi cdy mé va té bao don boi két hop véi ky thuat gay dot bién va
chon dong htra hen nhiéu tng dung quan trong trong nghién ctru di truyén chon gidng.
Song phuong phap nay con vap phai mot sé khé khan nhu ty 18 tai sinh cay tir hat phan
no6i chung thap va nhiéu dong té bao chon loc duoc véi nhirng dic tinh quy nhung chua
tai sinh thanh cdy. Mot khi nhitng kho khin d6 duoc giai quyét thi gia tri thuc tién cua
phuong phap nay s& rat kha quan.

Chon loc cac dot bién khang bénh 1a mot hudng nghién ctru quan trong trong cai
thién gidng cdy trong. Cay don boi cung cip mot hé thong twong déi dé dang cho viée tao
ra cac dot bién. Vi thé, chung dugc ung dung dé chon loc nhanh cac dot bién mang tinh
khang bénh. Ngudi ta dd nudi cdy bao phan dé chon dot bién khang bénh den cudng hoa
(black shank) & thudc 14 va khang bénh nim vay (Fusarium graminearum) & lta mi.

5.4.4.4. Phat trién cdc dong vé tinh ¢ cdc lodi cdy thin gé ldu nim

Mot sb tac gia Trung Qudc di thu duogc cdy cao su c6 ngudn gbe hat phan cao hon
6 m la nhimg cay sau d6 c6 thé nhan bang phuong thirc nhan giéng vo tinh. Vi du tuong
tu 1a cay bach duong, cay mam don bdi duge dung dé chon loc céc kiéu gen mong muén,
va duge gip doi ty nhién thanh cdy nhi boi sau 7-8 ndm. Cac cdy don bdi ngudn gbe hat
phan ciing dd thu duoc ¢ mot loai cdy than gd ldu nam nhu Aesculus hippocastatnum,
Citrus microcarpa, Vitis vinifera, Malus prunifolia, M. pumila, Litchi chinensis,
Euphoria longan, Ponicirus trifoliata, Lycium halinifolium, L. barbarium, L. chinensis va

Camellia sinensis.
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5.4.4.5. Chuyén cdc gen ngoai lai mong muon

Thong qua qua trinh lai va nudi cdy bao phin, phuong thic tao gidng cdy trong
hat phén tiéu chuén c6 thé duoc phat trién ¢ lta dé chuyén cic gen cho ning suit cao va
khang bénh kho héo

5.4.4.6. Thiét lgp cdc dong té bao don bji va nhi bi ciia cdy hat phin

K§ thuat nudi cdy bao phan duoc st dung dé tao dong té bao soma don boi va nhi
boi cuia cay hat phan ¢ lia mi va ngd. Tuong ty, dong thude 1a don boi khang methionine
sulfoxomide (MSO) da dugc chon loc, dong nay d@)ng nhét kiéu hinh va c6 hiéu luc dbi

vo1 doc to dugc san xuat do tdc nhan gay bénh Pseudomonas tabaci.

5.5. Ung dung k§y thuit don bdi trong tao giong méi va dong thuin & ngé, hia
5.5. 1. Cay lia

Nho k¥ thudt nudi cdy bao phan lta c6 thé rat ngan thoi gian chon gidng méi
xudng tir 4 dén 6 thé hé va tao ra hang loat cac dong thuan méi. Trung Qudc 13 mot trong
nhitng nude dau tién trién khai cong nghé don boi trong tao gidng lua véi quy md 16n.
Vao nhitng ndm 1976, nhitng gidng lua dau tién tir chon giéng don bdi kép da duoc san
xuét thwong pham (Yin cs., 1976). Hang tram gidng lua moi duoc tao ra va trong tréndién
tich hang triéu hecta (Jia S.R., 1992). Tai Triéu Tién, k¥ thut nudi cdy bao phan da tao ra
24 gibng laa lun méi (Jain cs., 1997; Sasson, 1993).

Thanh tyu nudi cdy mo hira hen nhiéu trién vong dbi voi chon tao giéng lua 14 tai
sinh cdy lGia tir nudi cay hat phan tach roi & ca hai dang lta nuéc Japonica va Indica do
Raina va Irfan cong bd gin day (Raina va Irfan, 1998). Trén 500 phoi di dugc tai sinh tir
khoang 80.000 hat phan nudi cdy trong dia petri dudng kinh 3,5 cm. Rat nhiéu cay da
dugc tai sinh tir hat phan. Day 1a mot tién bo k¥ thuat dic biét quan trong & cay ngii cdc,
c6 thé mo ra trién vong méi trong chon tao gidng lua bang k¥ thuat don bdi va ky thuat
gen. Theo 1y thuyét, tir mot cap lua lai F1 c¢6 thé tao ra 4.096 kiéu gen dong hop khéc
nhau tai sinh tir hat phén in vitro (B3 Nang Vinh va Phan Phai, 1996). K§ thuat nudi ciy
hat phan tach roi hira hen c6 thé tao ra vo s6 cac nguon gen da dang cho chon gidng.

o nudc ta, cong nghé don bdi dugce ap dung véi hai muc ti€u chinh sau:

- C6 dinh wu thé lai thong qua viéc rat ngan thoi gian tao gidng thuan ching bang
phuong phap nudi cdy bao phin con lai F1

- Tao dong thuan c6 nhimg dic tinh thich nghi véi thu phan chéo va mang gen két

hop rong
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Tai Vién Di truyén Nong nghiép, phuong phap nudi cdy bao phan két hop véi chon
dong bién di di tao ra 50 dong bat duc duc cam ung nhi¢t d6 (TGMS) méi, trong d6 5
dong da dugc xac dinh 1a co6 tinh bat duc 6n dinh, c6 uu thé lai cao khi lai tao va dang
dugc st dung trong chon gidng laa lai hai dong.

Bang phuong phép nudi ciy bao phan di tao ra 12 dong gidng thuan co wu thé lai
gan tuong duong con lai F1. Cac dong gidng c6 trién vong gdm: DT26, DT29, DT32, J1,
AC22, AC23, AC24, AC25... dang dugc khao nghiém. Nho nudi cdy bao phan lta c6 thé
rit ngn thoi gian chon giéng maéi xudng tir 4 - 6 thé hé. Ky thuat don bdi in vitro ciing
dang dugc trién khai manh trong chon giéng & Vién lia Dong bang Séng Ciru Long, Vién
Cong ngh¢ sinh hoc, vv...

Hién nay, cong nghé nudi cdy bao phan va hat phan tach roi duge dung phd bién

cho cac muc dich sau:

- C6 dinh wu thé lai va cac gen hitu ich

Théng qua k¥ thudt nudi cay bao phan, nguoi ta ¢ thé ¢ dinh uu thé lai va cac
gen hiru ich tir con lai F1 ¢6 wu thé lai cao, lam tang nang suét lta (M.S. Swaminathan,
1995; Chen cs., 1978; Narayanan cs., 1996; Siddiq cs., 1994; Rangasamy, 1994, 1996;
Zhu De Yao, 1998). Nudi cdy bao phan lua lai Indica/Indica da thu duoc cac dong cé
ning suit cao hon b6 me va bang 93,2% so véi con lai F1 (Batachandran cs., 1994).

- Tao cac dong bat duc duc méi va cac dong mang gen két hop rong cho tao gidng laa lai

Duy tri tinh trang bat duc duc va kha niang két hop ctia dong thuan 1a yéu to tién
quyét trong tao giéng lua lai. Hién nay, san xudt lGa lai & nudc ta van phai phu thudc rat
16n vao nhap khau gidng lai tir Trung Qudc. Pé tao ra cac dong bat duc duc mai, cac
dong B tiém ning va rat ngan qua trinh tao giéng, ngudi ta di két hop lai, lai xa voi nudi
cdy bao phan (Dalmacio cs., 1995; Quing and Han, 1990). Két qua nhiéu céng trinh cho
thdy ky thuat nudi cdy bao phan ctia con lai Japonica/Indica, Javanica/Indica 1 con
dudng nhanh va c¢6 hiéu qua dé phat trién cac dong phuc hdi mang gen két hop rong trong
tao giong la lai (Yan J. Q cs., 1996; Virmani, 1996).

Dé chon tao céac dong bat duc duc nhan véi cac nén di tmyén khac nhau, nuoi céy
bao phan con lai F1 mang gen bat duc duc nhan s& cho phép tao ra cac dong thuan bat
duc duc nhan moi chi sau mot 1an nudi cdy bao phan (Nin Jin cs., 1997; Q.R. Chu cs.,
1998a, 1998b).

- Lai xa két hop véi nudi cdy mo té bao trong chon tao cac dong khang sau bénh

va céac dicu kién bat thuan cia moi trudong:
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Nguoi ta di tao duge cac con lai khac loai dé chuyén gen khang tir Ita dai vao lta
trong. Tuy nhién, kho khin gip phai khi lai 1a tinh khong tuong hop. Phuong phap ciru
phoi va nudi cdy bao phan di c6 hiéu qua trong viéc tao ra cdy tir cac cip lai khac loai.
Bang phuong phap nay ngudi ta da tao dugc giéng lta co gen khang chuyén tir ltia dai O.
officianlis va O. austrasiensis, khang voi ba biotype cia rdy nau (Jena and Khush, 1997;
Multani, 1994). Tuong tu, cac gen khang bénh dao 6n, bac 14 da dugc chuyén tr O.
minuta dé cai thién nguén gen khang bénh dao 6n, bac 14 da duoc chuyén tir O. minuta dé
cai thién nguon gen cia lua (Brar and Khush, 1977; Batachandran cs., 1994).

- T6i uu hoa mdi trudng nudi cdy bao phin chon tao gidng lua hat dai chit luong
cao:

Tai trudong téng hop Louisiana (M¥), ngudi ta dd xay dung "Chién luoc chon
gidng laa hat dai wu viét cho mién Nam nudc M§y" bang nudi cdy bao phan lta. Cac giéng
lta hat dai c6 kha nang tai sinh yéu, ty 1€ 0,5%. Béng t6i wu hoa méi trudng nuodi céy,
hang nam ho da tao dugc trén 8.000 dong thuan don boi kép tir nudi cay bao phin cua cac
cap lai F1 hat dai. Muc ti€u la chon ra cac giéng lua hat dai c6 gia tr1 thwong mai cao.
Nhiéu dong to ra c6 chat lugng hat cao, chéng chiu bénh dao on tét hon va ting ning suat
so v6i ddi chimg, c6 dong ting 25% nang suat (Chu va CS, 1998; 2000).

- K§ thuat nudi cdy hat phan tach roi ¢ lta

Hién nay nudi cdy hat phan tach roi dang thu hat su cht ¥ cta cac nha nghién ctru
do hiéu qué cao. Quy trinh c6 thé 1a tai sinh cay truc tiép tir hat phan (Mahdal cs, 1996;
Zhuo cs, 1996) hay tai sinh cdy thong qua giai doan m6 seo (Wang cs, 1995). Raina va
Irffran (1998) cho biét tir mot dia petri duong kinh 3.5 cm dé tao duoc 500 phoi tir cac
hat phin lta nudi cay hat phan tach roi. K§ thuat nudi cdy hat phan tach roi két hop véi
phuong phap tao phoi vo tinh trong cic bioreactor chic chin s& mé ra trién vong 16n cho
k¥ thuat chon giéng trén quy mé 16n.

- Nudi ciy bao phin két hop voi cac chi thi phan tir (CTPT) dé tao dong thudn va
chon dong, gidng mang gen khang sau bénh:.

Phuong phap chon gidng nhd céc chi thi phan tir (marker-assisted selection-MAS)
1a mot phuong phap chon gibng moi dang ap dung kha rong rdi ¢ nhiéu ciy trong.
Phuong phap nay cho phép xac dinh nhanh, chinh xac sy c6 mit ctia cac gen mong mudn,
do vay c6 thé hd trg cho chon gidng. Chon giéng nho chi thi phan tir khic phuc duoc han
ché cuia cac phuong phép truyén thong, tiét kiém cong stc va rit ngin dang ké thoi gian
tao giébng méi. N6 ddc biét co hiéu qua khi ta phai quy tu nhiéu gen (ké ca cac gen lan)
vao mdt giéng ma cac phuong phap chon dong theo kiéu hinh truyén théng gip rat nhiéu
kho khan, tham chi doi khi khong thé thyuc hién duoc.
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Bénh bac 14 gay ra béi Xanthomonas oryzae pv. oryzae (Xoo) la mot trong céac
bénh nguy hai nhét & la. Nguoi ta da xac dinh duogc it nhét 18 gen khang bénh bac 14 lta
(Konoshita, 1991). Gen khang bac 14 Xa 21 1a mdt gen trdi, c6 ngudn gdc tir gidng lua dai
O. longistaminata duoc chuyén vao cac gidng lta Japonica (Song cs., 1995) va cac gidng
Indica (Tu cs., 1998). Huang va cong su di quy tu bén gen khang bac 14 Xa4, Xa5, Xal3
va Xa21 vao giéng lta NH 56. Két qua gidng nay di t6 ra khang bénh bac 14 tt hon so
v6i gidng IRBB21 chi mang mot gen Xa21. Gen khang bénh dao 6n ¢ lua va sd chung
nam gay bénh dao 6n hét strc da dang. Konoshita (1991), Mackill va Bonman (1992) cho
biét c6 30 locus gen khang dao on ¢ la, trong d6 20 locus khang bénh chinh va 12 locus
chinh khong allen v&i nhau. Nhiéu giéng khang bénh dao 6n da dugc xac dinh va tao ra
nhu gidng té tép clia nude ta mang bén gen khang bénh dao 6n, gidng 5173 chira gen Pi-
2(t) khang bénh dao on; gidng IR20 c6 gen Pi-20, gidng IR64 c6 gen Pi-20 va gen Pi-ta.
Céc giéng nay da gbp phan ngin chin bénh dao 6n & nhiéu noi. Dé phat trién cac gidng
lta chiu han, viéc nghién ctru céc dac diém cua ré laa: mat do, do sau (Fukai va Cooper,
1995), kha nang diéu tiét 4p sudt thim thau 1a rt quan trong. Viéc lap ban d6 phan tir lua
lién quan dén cac dic diém co loi cho tinh chiu han cua ré di duoc tién hanh ¢ mot sb
phong thi nghiém (Yadav cs., 1997; Champoux cs., 1995). Tur nhiing cong trinh nay,
bude dau di xac dinh mot sd chi thi phan tir lién quan dén dic diém ré co loi cho tinh
chiu han, dic biét 1a do day, do an sdu, ty 18 ré dn sdu/than... Cac chi thi nay co6 thé dung
trong chon gidng véi sy trg gitp ciia marker phan tur.

Céc budc chon gidng ¢ thé tién hanh theo trinh ty sau:
- Lai gidng c6 cac dic tinh nong hoc va chat lugng wu viét véi gibng mang gen
khang dé tao ra dong lai F1
- Nudi ciy bao phan con lai F1, tao ra dong thuan véi cac dic tinh khac nhau
- Sir dung k¥ thut chi thi phan tir & chon céc dong thudn mang gen khang bénh
- Khao nghiém cac dong thuan chon loc trong nhiing diéu kién san xuat khac nhau

dé chon gidng tot, khang bénh.

5.5.2. Cay ngo

O ngod, viéc ung dung k¥ thuat don bdi trong thuc tién chon tao gidng con dang

gip nhiéu kho khan va han ché:
- Kha ning tai sinh cdy tir bao phn va noin nudi cdy in vitro néi chung con thap va
phu thudc rit nhidu vao kiéu gen (genotype). Mot s gidng co phan tmg trong nudi cy
rat cao, nhung hau hét cac giébng déu c6 phan Gng thap hodc khong phan tng. Hiéu qua

tai sinh ciing dat thap, chi 3-5% phoi co thé tai sinh thanh cay.
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- Tan suit cac cdy don boi kép thu duoc tir nudi cdy bao phan rat thap (chi 20% sb
cay thu dugc 1a don boi kép). Kha nang lam nhi bdi hod cac ciy don bdi dé thu nhan céc
dong nhi bdi dong hop con rat thap.

- Phuong phéap nudi cdy nodn chua thu tinh c6 thé 1a mot phuong phap thay thé
khic phuc duoc mot sb han ché trong nudi cdy bao phin, nhung con rat it nghién ctru
theo hudng nay.

Mic du vay, k§ thuat nudi ciy bao phan ngd dé thu nhan cac dong don boi kép da
dugc ung dung thanh cong ¢ mot sé nude. & Trung Qudc, hon 100 dong thuan di thu
duoc tir 30 t6 hop khac nhau (Wu va cs., 1983), mot s6 giéng duoc ap dung trong tao
gidng lai va da dugc st dung trong san xuit nhu AC 4115, Elite DK 524... (Genovesi,
1987).

K§¥ thuat nudi ciy bao phan ciy ngo:
5.5.2.1. Cdc giai doan phat trién khdc nhau ciia hat phin ngé

O muc d6 in vivo, tiép theo sau qua trinh phan chia giam nhiém cua té bao, cac
hat phan don boi don nhan dugc giai phong ra khoi tir tir roi trai qua hai lan phan bao
nguyén phan dé thu dugc mot hat phan ba nhan (Pescitelli va Petolino. 1988). Giai doan
don nhan sém c6 dic diém kich thudc nhan twong d6i 16n chiém 1/3 dén 1/2 thé tich té
bao. Dén giita giai doan don nhan céac hat phan c6 kich thudc 16n hon, nhan nhé hon véi
su hinh thanh ctia khong bao trung tdm 16n, nhan bi day vé phia ddi dién véi 16 hat phan
(pollen pore). Pén cudi giai doan don nhan té bao hat phéan c6 thé tich ting 1én va trai qua
1an phan bao nguyén phén lan thi nhat. Dén dau giai doan hai nhan, cac nhan giéng nhau
vé kich thudc nhung ngay sau d6 bat dau biét hoa, nhan sinh dudng c6 kich thudc 16n
hon. Téi cudi giai doan hai nhan, nhan nay di trd dén phia ddi dién va nim gan 15 hat
phan, nhan sinh san di tra vé phia 15 hat phén rdi trai qua sy phan bao nguyén phan lan
tht hai dé thu dugc mot hat phén ba nhan.

5.5.2.2. Phat trién ciia hat phén trong nuéi cdy bao phén in vitro

Trong k¥ thudt nudi cdy in vitro, cac cdy don bodi co thé hinh thanh truc tiép thong
qua phat sinh phoi hodc gian tiép qua hinh thanh moé seo.

Trong qua trinh nudi ciy bao phin in vitro, chi mot ty 1& nhé cac hat phan trai qua
qua trinh phat trién thé giao tir in vivo binh thuong. Trong nhitng gio dau tién cua nudi
cdy bao phin cac hat phan bt dau truong 1én, sau d6 mot phan 16n hat phan bat dau chét.
Trong tuan dau tién, ty 1& hat phan séng sot giam di tir 80 - 90% xudng 10% thap hon
(Pescitelli va cs, 1990). Trong sb cac hat phén séng sot, mot sb hat bit dau trai qua sy

phan chia nguyén phan. Sau nhiéu lan nguyén phan lién tiép, cac hat phan phat trién
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thanh cac ciu triic da bao ma van nam trong vo hat phan nhing cu trac nay duoc goi la
"nhing hat phan phat sinh phéi thuan tuy" (Pace va cs 1992). Sau giai doan nay cac ciu
trac té bao da nhan ting trudong vé kich thude va tach khoi vo hat phan. Cac cau tric phat
sinh phdi dugc tach ra hoan toan va dugc bao boc boi 16p té bao ngoai vi. Cudi cung 1a
c4c cau truc twong ty phdi (embryo like structure ES) da bao hinh thanh.

Nudi cdy bao phan phai chon dung giai doan phat trién thich hop ctia hat phan dé
c6 thé thu nhan ty 1é tai sinh va sd lwong ca thé tu nhi boi hoa (dong don boi kép) cao.
Giai doan nudi cdy hi¢u qua nhat 1a giai doan té bao hat phén tir té bao don nhan som dén
dau giai doan hai nhan. Cac hoa duc duoc tach khoi cdy cho bao phan (donor plants) khi
phan 16n cac hat phan dang phaét trién tir gitta dén cudi giai doan don nhan (mid- to late
uninucleate stage). Thong thuong cac bao phén dugc xtr Iy nhiét d¢ lanh trudc khi nudi
cdy. Sau giai doan xir 1y lanh cac bao phan chira cac hat phin & giai doan giita hodc cubi
giai doan don nhan dén dau giai doan hai nhan duoc tach khoi hoa va ciy 1én moéi trudng
tao cAu trac phdi (induction medium - ky hiéu IM). Cac bao phan chira cac hat phan ¢
nhiing giai doan nay dwoc xem la thich hop nhat cho qua trinh sinh san don tinh dyc in
vitro. Sau khoang 4 - 6 tun nhiing cau tric phoi dau tién xuat hién va xuét hién nhiéu.
Céc cau trac phoi nay khi dat kich thuéc khoang 2 - 3 mm duoc chuyén thing sang moi
truong tai sinh dé phat trién thanh cay hoan chinh (tai sinh truc tiép). Mot cach khac, cac
cau tric phdi co thé dung dé tao mo seo co kha ning tai sinh cay hoan chinh (tai sinh gian
tiép qua giai doan mo seo). Pé tao nén cac ciu trac md seo ¢ kha ning tai sinh cy, cac
ciu tric phéi c6 thé dugc chuyén sang méi trudng chira 2,4D va mot lugng BAP thich
hop. Sau khi chuyén sang méi truong tai sinh cac mo seo phat trién thanh cy hoan chinh.
Tai sinh gian tiép d& dang tao ra sy phat trién cia nhiéu cay non tir ciing mdt mé seo co
ngudn gdc tir mot hat phan.

Mot quy trinh nudi cdy bao phin hay hat phan tach roi vé co ban c¢6 thé chia 1am ba giai
doan:

1. Giai doan tao cau tric phoi tir cic hat phan nuéi cdy. Cac cau tric phdi ndy sau
d6 c6 kha niang phén chia t& bao va biét hoa co quan hinh thanh cdy hoan chinh trong
nhitng diéu kién thich hop.

2. Giai doan biét hoa co quan va tai sinh cay don bdi tir cac cdu tric phdi (giai doan
tai sinh).

3. Giai doan ludng bdi hoa bd nhiém sdc thé cta cac cay don bdi tao thanh cdy don

bdi kép (doubled haploids) déng hop tir cing ngudn gen.
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Céc phuong phap nhim giam ty 1& chét ciia hat phan thuong gbp phan ning cao
tan s tao cdu triic phoi. Thong thuong mot hat phan don 1é s& hinh thanh mot cau trac
phoi nhung ciing ¢é truong hop mot hat phan hinh thanh nhiéu ciu tric phoi.

Viéc nghién ciru va ing dung ky thuat nudi cdy bao phan ¢ ngd ciing da thu hat
dugc mbi quan tdm cua cac nha khoa hoc trong nuée (Lé Huy Ham va cs, 1995, 1998,
1999). Trén co so do, viéc nghién ctru t6i vu hoa cac diéu kién nudi cdy 1a can thiét d6i
v6i chuong trinh nghién ctru chon va cai tao giéng, nghién ciru di truyén va k¥ thuat gen
d6i v6i cay ngd ¢ Viét Nam trong thoi gian t6i, phuc vu déc luc cho viée tao gidng ngd
moi, dac biét 1a ngo lai.

Vao nam 1998, trén co s cac giong ngd CM2, CMS, Vién Di truyén Nong nghiép
d3 hoan thién quy trinh nudi cdy bao phan véi tan s tai sinh cao (30-80%). V&i quy
trinh nay, thoi gian tao dong thudn rat ngan tir 5 - 8 thé hé ngoai dong rudng xudng con
8 thang trong phong thi nghiém. Vién d tiép tuc nghién ctru ap dung quy trinh nay dé
san xuét cac dong thuan cho san xuét. Cac nghién ciru tap doan ngd Viét Nam da chi ra
rang: cac gidng ngd Viét Nam nhin chung c6 phan tng thip trong nudi ciy bao phan, do
d6 can phai cai tién quy trinh va nang cao phan tng cia cac giéng ngd Viét Nam (Lé
Huy Ham, D3 Ning Vinh va cs, 1995, 1996, 1997). Cac nghién ctru tiép theo tién hanh
tai Vién Di truyén Nong nghiép cho thay c6 thé nang cao hiéu qua nudi cdy bao phan
bang cic phuong phap sau:

- Nang cao hiéu qua ciia nudi cAy bao phan bang cii tién quy trinh nudi ciy:
nhu xtr 1y nhiét bao phan trudc va sau khi cdy, xir Iy mannitol, ci tién quy trinh tai sinh
cdy tir phoi trong nudi cdy bao phan...), ci tién thanh phan méi truong mudi khoang, cac
bd sung hiru co...). Mot trong cac cong trinh nay di dugc trao giai cua Hoi cic nha sinh
hoc Chéu 4 Thai Binh Duong trong hoi thao tai Hong Kong thang 7/1996, sau d6 duoc
danh gia xuat sic tai Hoi nghi Nong nghiép toan qudc & Thanh phé HO6 Chi Minh thang
9/2000. Pic biét, cac nghién ciru gan ddy nhét tién hanh tai Vién Di truyén Nong nghiép
da phat hién tac dung ciia tir truong co thé ting hiéu qua nudi cdy bao phan ngd 1én 3 lan.
Pay ciing 1a mot trong nhitg nghién ctru dau tién trén thé gisi trong linh vuc tmg dung
tir trudng vao cong nghé té bao thyc vat (Lé Huy Ham, D6 Nang Vinh va CS, 2001:
“Nghién ctru hoat tinh sinh hoc ctia nuéce nhiém tu, dung dich hoat chét sinh hoc trong
mdi trudng nhiém tir va ing dung trong san xuat phuc vu nghanh ndng nghiép” - dé tai
phéi hop Vién Vat Iy ung dung & Thiét bi khoa hoc va Vién Di truyén Nong nghiép
thang 1/2001). Cac nghién ctru nay di khang dinh tiém ning cai tién va nang cao hiéu
qua cua quy trinh nudi cdy bao phin ngd, ing dung ¢ hiéu qua cho chon gidng & Viét

Nam .
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- Néng cao hiéu qua ciia nudi cAy bao phin biang phwong phap di truyén: Cac
nghién ciru tién hanh tai Vién Di truyén Nong nghiép trén mot s6 gidng ngd cho thay lai
hitu tinh giira cac gidng ngd co phan tng thap voi gidng ngd cé phan tng cao trong nudi
cdy bao phin c6 thé tao ra giébng ngd va cac cip lai F1 c6 phan tng cao, nang hiéu qua
nudi cay bao phan 1én hang chuc lan (Lé Huy Ham, B3 Ning Vinh va cs 1999, 2000;
Hoang Thuy Duong, 1999). Vién d st dung so do lai dé tao ra mot loat cac dong ngd
Viét Nam c6 phan tng cao trong nudi cay bao phan.

5.5.2.3. Tao dong thudn bang sir dung dong kich tao don bgi:

Bén canh viéc nghién ciru tao dong thuan bang nudi cay bao phan, Vién Di truyén
Nong nghiép da suu tdp va nghién ctru cac dong kich tao don boi sau:
+ Céc dong kich tao don bdi duc: Line Igl Ri- nj/ig 1 Ri-nj; Line Ig Maitainer ;
Line 1873-7 fertile Ig/ig X (N) ig/ig; Line 182 F1 Ig/ig X (N) ig/ig (ACR-nj/ACR-nj);
Line Kindiger Ig Maitainer: igl igl B-3Ld Igl - Ri-n;.
+ Céc dong kich tao don boi cai: Stock 6 Rig-col.sant; Stock 6 Ri-nj B1P11/same;
Coe Stock 6 ACR-g Colored scutelum; (Coe Stock 6 C/C-I wx AR) X same.

Céc nghién ctru tién hanh trong ndm 1999 - 2000 cho thy cac dong kich tao don
bdi trong nhitng diéu kién thich hop cé thé tao ra 3-5% hat don boi. Hién nay, Vién Di
truyén Nong nghiép dang két hop voi nha khoa hoc My - Bryan Kindiger - tic gia cua
mot s6 dong kich tao don boi dé chuyén cac gen kich tao don bdi vao cac gidng ngd co
ngudn goc ndi dia.

5.5.2.4. Nuoi cdy noan chwa thy tinh:

Vao dau nam 1932, White d tién hanh nudi cdy nodn cta cdy Antirrhinum. Tiép
d6, mot s6 nghién ctru nudi cdy nodn chua thy tinh & mot vai cdy trong khic nhu
Cooperia pedunculata ciing dugc tién hanh nhung khéng thu dugc két qua (Maheshwari,
1958; Maheshwari va Lal, 1969). Pén nim 1964, Tulecke méi thu dugc mé seo don boi
tir nudi cdy nodn ctia ciy Ginkgo biloba. Song dén thoi diém nay, nghién ctru thanh cong
tao cdy don boi tir bao phin & cdy ca Datura innoxia (Guha va Maheshwwari, 1964) da
huéng su cht ¥ ciia nhiéu nha khoa hoc vao tao ciy don boi bang trinh sinh duc trong
sudt hon mot thap ky. Cho mai dén dau nhitng niam 70, nghién ctru tao ciy don bdi thong
qua nudi cdy nodn chua thy tinh van con bo ngé. Tuy nhién, & mot s6 loai cay trong, viéc
tao cay don bodi bfmg trinh sinh duc khong dat két qua nhu: hanh, lta my, cu cai dudng,
hoa huéng duong... (Keller, 1990). Piéu ndy mot 1an nita 1am hdi sinh sy quan tim vao
tao cdy don boi trinh sinh cai. Uchimiya va cs (1971) d& nudi cdy nodn chua thy tinh ¢

ngo va cay Solanum melongena. Ho da thu dugc mo seo trén moi truong bo sung [AA va
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kinetin, mic di ngudn gbc ctia nhitng mo seo nay chua duoc xac dinh song két qua kiém
tra té bao hoc da kh'ﬁmg dinh 1a don boi. Déng thoi ho cling quan sat dugce su phan chia té
bao don boi cua cic md seo ndy. Pén cudi nhitng ndm 70, di c6 hon 100 bao cio vé phoi
tao ra tir nudi cdy tai phoi. Nhitng két qua nghién ctru bude dau vé ky thuat nudi cdy nodn
chua thu tinh dé tao cay don boi da dugc Yang va Zhou (1982) téng Kkét: "Nuoi céy noan
c6 thé 1a mot trong nhitng phuong phap hiéu qua dé tao cay don boi".

Tuy nhién ky that nudi cdy nodn chua thy tinh con gip nhiéu kho khin va phirc
tap do viéc tach té bao trimg dbi voi thuc vat hat kin 1a rt khé va rat dé gay thuong ton
dén mo thyc vat (Keller, 1996).

Biang nudi cdy nodn chua thy tinh, ty 18 tao cay don bdi & mot sd ciy trong nhu
hanh, cu cai duong bién dong tir 5-20%, laa 1,5-12% va & dau tam ty 1¢ tao cay don boi
cling dat 3-6%. Nhim lam ting thém hiéu qua tao cdy don boi trinh sinh cai, can tap
trung nghién ciru cac yéu t6 anh huong dén kha ning tai sinh té bao nudi ciy in vitro nhu:
kiéu gen, giai doan phat trién cta tii phoi, xtr Iy nhiét truéc va sau nudi cdy, moi truong
va diéu kién nudi cdy... (Sita, 1997).

Quy trinh nudi cdy nodn ngd di thanh cong & nude ta va dat dugc trinh do qudc
té. Cac nghién ctru tién hanh tai Vién Di truyén Noéng nghiép cho thiy c6 thé diung
phuong phap nudi cdy nodn chua thy tinh dé tao dong thuan ¢ ngd. Hai phuong phép
nudi cay nodn da dugc p dung:

1. Nubi cdy nodn chua thu tinh tach rdi: cho hé sé tai sinh tryc tiép thap. Pai da s6
nodn hinh thanh mé seo, ty 1¢ tai sinh cay va ty 1& séng sot khi dua ra ngoai thap.

2. Nuoi cdy cing ltuc nhiéu nodn trén mot phan cua 15i bap ngd: Cac nghién ciru tién
hanh véi mo nudi 1a mot phan cia 161 bap ngd va nodn chua thu tinh di khing dinh vu thé
vuot trdi so voi nudi cdy nodn tach roi. Quy trinh nudi cdy don gian, nodn phat trién truc
tiép thanh hat, s6 hat don bdi in vitro dat 4 - 5%, ty 1& hat ty nhi boi hoa dat 45%, ty 1&
nay mam cao, cdy con trong 6ng nghiém phat trién khoé, d& chuyén ra bau dat véi ty 18
bién di thap. Cac nghién ctru tai Vién Di truyén Nong nghiép da khang dinh kha ning
ning cao hiéu qua tao dong thuan ¢ ngd thong qua md nudi cdy nodn chua thu tinh va
tiém ning (mg dung cho chon gidng 1a rat hién thuc. Trong cac hoi thao quéc té vé chon
tao giébng ngd ngin ngay tai Bang Cbc (11/1999), Bic Kinh (10/2000), Hamburg
(3/2001), cac cong trinh nay da duoc danh gia 1a mot trong nhitng nghién ctru co ban nhat

vé tmg dung phuong phap nudi cdy nodn chua thu tinh cho chon tao gidng ngé.

5.6. Nguon goc cuia cac bien di té bao soma
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5.6.1. Nhitng thay déi di truyén xdy ra truwdc khi nuéi cdy mé in vitro:

Trong qua trinh phat trién c4 thé, phan hoa va gia hoa ctia mé va té bao mot s6 cac
thay d6i di truyén di xay ra va duoc tich luy trong cac té bao soma (D'amato, 1985). Nho
k¥ thuat nudi cdy mo, cdy dugc tai sinh tir té bio soma s& la cac dot bién. Cac nha khoa
hoc dua ra khai ni¢m automutagenesis - tu dot bién (dot bién xdy ra khong do cac tac
nhan tir bén ngoai gay nén hay la dot bién tu nod - automuctagenesis). De Vries (1901) -
nguoi khdi xuong Hoce thuyét vé dot bién cho réng cay bi dot bién do duoc tai sinh tir hat
gia (co6 nhidu dot bién di tiém an tir trude trong hat gia). Ba muoi nim sau, Nawacin
chimg minh d6t bién & hat gia 14 do céc chat tham gia qua trinh trao ddi chat va cac san
pham cin ba c6 trong hat giy nén. Cac chat nay c6 thé 1a: hop chat chira lvu huynh, amin,
amino axit, amids, aldehyde, alkloide, phenol, quinone, axit nucleic va cac san phém
khac. Nguyén nhan giy dot bién co thé do ciu tric binh thuong ciia hat va té bao bi pha
v - cac enzym tiép xuc véi cac chit va tao ra san phdm dot bién.

Tuy theo phuong thirc nudi cdy té bao soma, ngudi ta phan biét cac loai bién di
duoi day:

- Bién di dong té bao mé seo (callusoclonal variation): khi cay bién di tai sinh tir
mo sco (callus)

- Bién di dong té bao tran (protoclonal variation) - khi cdy bién di tai sinh tir té
bao tran.

Ngoai ra Evans va cong su (1984) con dua ra khai niém "bién di giao tu"
(gameto-clonal Variation) khi cay dugc tai sinh tir cac té bao sinh duc (gamete). Nhimng
bién di di truyén xay ra va duoc phat hién trong qua trinh nudi cy in vitro goi chung 1a
dot bién té bao dong.

5.6.2. Nhiing thay déi di truyén xdy ra trong qud trinh in vitro:

Mot ngudn bién di té bao soma quan trong 1a thay d6i trong bo may di truyén xay
ra khi nu6i cdy tao mé seo va phan hoa co quan in vitro. Chroqui va Bercetch (1985) cho
biét auxin gy ra da boi hoa bén trong t& bao nudi cdy (endopolyploidization). Oono
(1982) nudi cdy mo seo tir hat laa va tai sinh cay tir mo seo cho biét BAP c¢6 ndng d6 30
mg/l tao ra tan sd dot bién 16n gap 50 1an so véi BAP & ndng do 2 mg/l. Mirc d6 dot bién
té bao soma 16n dén mirc tan s6 dot bién do cac chat dot bién gay ra ciing khong cao hon
(Larkin and Scowcroff, 1981).

Orton (1984) cho biét trong thoi gian nudi cy trén moi trudng dinh dudng, hé
gen cua cac té bao thuc vat da trai qua qua trinh cai t6 nhanh chéng va da phat hién

nhirng thay doi s6 lugng, cau trac nhiém sac the, dot bien gen. Tan s6 dot bien gen nhicu
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khi rat cao (10-2—10_1) tinh theo locus trén cdy. Thay d6i di truyén phd bién nhit xay ra
trong té bao nudi cdy 1a da boi thé. Sau khi mé duoc nudi cdy, nhan té bao co thé trai qua
qua trinh ndi phan (endoreduplication) 1am sb lwong nhiém sic thé trong té bao ting 1én
gip d6i hodc hon nira nhung khong xy ra phan chia té bao. Két qua s lugng nhiém sic
thé cua té bao ting 1én. Qué trinh ndi phan cua nhidm sic thé trudc khi phan bao di cho
phép ngudi ta nhan duogc ciy ludng boi ddng hop (dihaploid) tir hat phdn don boi trong
nudi cdy bao phan. Phé rong cac bién d6i nhiém sic thé da duoc quan sat thiy & nhiéu
loai cay tréng khéc nhau (Murashige va Nakano, 1967; Sacristan va Melchers, 1960;
Sunderland 1973; Nishi va Mitsuoka, 1969). Nghién ctru té bao hoc cho thay 10% sb loai
phan hod co quan khong kém theo hién tuong ndi phan nhiém sic thé, 90% sb loai phan
ho4 co quan c6 kém theo ndi phan nhiém séc thé.

Dot bién té bao soma xay ra & cic gen trong té bao chit da dugc chimg minh bang
phuong phap tach ADN ty thé va luc lap nhd enzyme cit (Kemble R.T cs, 1984). Dot
bién té bao soma di tmg dung vao chon giéng hiéu qua ¢ nhiéu cdy trong nhu mia, khoai
tay, ca chua, thuéc 14, lta va lta mi. & Petunia d3 nhan duoc giéng moi goi la

Velevetrose, giéng mia Q47 (Larkin and Scrowroft, 1981).

5.6.3. Bién di di truyén trong nuéi cdy mé lia

Dot bién té bao soma da duoc phat hién boi nhiéu cong trinh nudi cay té bao lua.
Nha khoa hoc Nhat ban Oono (1978) di tai sinh ciy qua mé seo c6 ngudn gdc tir hat cia
cdy nhi boi ddng hop gdm 75 hat va di ching minh ddy strc thuyét phuc vé su ton tai cia
dot bién té bao soma va di truyén dot bién d6. Oono di phan tich 800 dong cdy nhan
dugc tir t& bao soma va thé hé con cai tu thu. Két qua cho biét chi co 28,1 % sb cay la
gidng véi cdy me vé cac dic diém phan tich. Phd bién di di truyén rong da quan sat thiy
& cac dic diém nhu d6 hiru thu cta hat, chiéu cao cdy, thoi gian trd dong. Dot bién sic tb
chlorophyl thdy & 8,4% s6 dong. Phan tich cay tai sinh tir mo seo cho biét da s6 cac bién
d6i di truyén xay ra trong qua trinh nudi cdy. Phan tich di truyén cho biét dot bién da xay
ra & nam tinh trang va biéu hién voi tan s6 0,03 - 0,7% trén mot phan chia té bao. Oono
(1975) cho biét cac ciy nhan duogc tir md seo ctia bao phin nudi cdy ciing co cac bién di
khac nhau. Sau d6 Oono (1982) di tach cac dot bién dong hop chiéu cao cay, dot bién cac
tinh trang ) luong va chét luong, dot bién lan va dot bién troi xay ra ¢ cac dong nhan
duoc qua nudi ciy mé laa. Mot nha khoa hoc Nhat Ban khac 1a Fukui (1983) da nhan
dugc 12 cay tai sinh qua mo se¢o co nguén géc tir 1 hat lua, trong d6 da tach duoc cac dot

bién khac nhau nhu dot bién chin sém, dot bién bach tang, dot bién thép cay va bat duc.
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Dabarh (1983) ciing nhan duoc cac dang dot bién lta co ¥ nghia thyc tién tir mot mo seo
ban dau. Tan sb dot bién ty 18 thuan voi tudi mo seo.

Céc cong trinh nghién ciru trén chimg to tan sd bién di cao va phd bién di rong
trong nudi cdy mé & lua co y nghia quan trong ddi voi chon gidng. Phén tich bién dj trong
qua trinh nudi cdy giao tir don bdi thudng phirc tap hon do khé phan biét bién di di truyén
v6i phan ly tinh trang xdy ra trong giam phan. Nhing bién di sb luong nhiém séc thé ¢
md seo va cdy lta nhan dugc trong nudi cay bao phén la rit phd bién va dugc ghi nhan
boi rat nhiéu tac gia (Nishi va Mitsuoka, 1969; Oono, 1975; bo Néng Vinh cs, 1979; b6
Ning Vinh cs, 1987; Qiren chu cs, 1985...). Trong cac cong trinh trén, tan sd cdy c6 mirc
d6 boi thé khac nhau (1x, 2x, 3x, 4x, 5x, x = 12 nhiém séc thé) va léch bdi rat cao. Raina
S.K (1983) dd nhan duoc 347 ciy tir bao phin cia bdn con lai F , trong d6 7 cdy nhan
dugc tir mo seo ¢o biéu hién bién di di truyén. Tac gia da chung to bién di té bao dong
giao tir (gametoclone) xay ra trong nudi cay bao phan. Schlaeffer (1982) nhan dugc cac
dot bién thap cay (thdp hon 15- 30% so véi giéng ban dau calrose 76) qua nudi cdy bao
phan. Phan tich da hinh d6 dai doan phan cit ADN & cac cay lua tai sinh tir nudi cdy mo
cho thay 23% sb ciy tao duoc tir nudi cdy in vitro dai han da thé hién cac bién ddi trong
cau triic ADN, so véi ty 18 6,3 % cdy tai sinh tir nudi cdy ngian han. Nhu vay, thoi gian
nudi ciy té bao kéo dai & trang thai chua phan hod (md seo) 1a mot yéu t6 quan trong lam

phat sinh cac dot bién gen va sau d6 1a dot bién & cay tai sinh (Moller E. cs, 1990).

5.6.4. Bién dj té bao soma trong qud trinh nuéi cdy phéi 6 ngé va kha nang irng
dung thuc tién:

Quan sat cdy con nhan duoc tir mod seo phdi non va thé hé con céi cho thy phd bién di di
truyén rat rong. Green C. E. cs (1977) lan dau tién mo ta cac ciy nhdn dugc tir md seo
phoi hoa (embryogenic callus) & ngd véi nhidu bién di dic diém hinh thai (than, 14) va do
hiru thy. Phén tich té bao cho thdy c6 mot cay kham da boi voi nhiém sic thé s6 5 trong
té bao dwoc nhin 1én nhiéu 1an va mot cdy c6 doan t boi. Tiép theo cic cong trinh
nghién ctru dau tién nay, mot loat cic cong bd khac da khang dinh tin s bién di cao xay
ra v6i cac tinh trang hinh thai va néng hoc quan trong nhu cao cdy, do dai bép, s6 hang
trén bép, do chin sém (Nesticky M. cs 1984; Glaser V.P,1984; Glaser V.P,1984). M{t $6
dong ngd méi co nhiu wu viét so voi gidng ban dau da nhan duoc tir cay tai sinh. Mot
vai gidng lai tao ra v6i sy tham gia ciia cac dong méi nay ¢ ning suit cao hon nhiéu so
v6i gidng lai d6i chung (Earle E.D. va Gracen V. E, 1985; Gracen V.E. va Earle E.
D,1985). Céc nha di truyén va chon gidng dic biét quan tim tdi cac bién di xay ra trong

ndi bao quan (té bao chat). Cac polypeptid tham gia vao qua trinh hd hip, quang hop,
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tong hop ATP dugc ma hod boi cac gen ty thé va luc lap. Cac tinh trang khac nhur bét duc
duc té bao chat, kha nang chéng chiu céac chat khéang sinh va dc to cling do ADN ndi bao
quan, trong d6 c6 ADN ty thé quy dinh (Cornu A. cs, 1981; Kool A. T. cs ,1986). Cornu
(1981) cho biét khi nudi cdy phoi non cuia cac dong ngd bat duc duc kiéu T d nhan duoc
cay hitu thu va khang doc t6 nim Drechslera maydis giy bénh. Phén tich cho hay di co
nhiing thay d6i ciu trac & ADN ty thé din dén khéi phuc kha ning hitu duc ¢ dong bt
duc. Qua trinh khéi phuc kha ning hiru thu va kha ning chdng chiju khong phu thudc vao
su ¢6 hay khong co doc t6 gy bénh ctua nim Drechslera maydis trong moi trudng chon
loc (Brettell cs 1979; Brettell cs 1980). Nhiing bién di té bao soma dd xay ra trong nudi
céy mo, mac du khong c6 su can thi¢p cua tac nhan gy dot bién va méi truong chon loc
(Brettall va Ingram, 1979). Tinh trang bat duc duc té bao chit va cam tmg voi doc td T ¢6
thé xay ra do mot thay doi di truyén doc nhét trong té bao chat va thay doi nay cé thé
dugc phuc hi lai véi tan sd cao. Vay co thé tao ra cac dong bat duc duc kiéu T chéng
chiu doc t6 gay bénh T bang nudi ciy mo hay khong? Két qua lai tao cho thay su khoi
phuc kha nang hiru thu cta cac dong bét thu duc té bao chat in vitro 1a do nhirng thay d6i
trong té bao chat (Gracen V. E. va Earle E. D., 1985). Su phuc héi lién quan dén su mat
ADN tuong ty nhu plasmid S va S ¢ty thé (Escorte cs,1985). Sy bién mit cta cac
plasmid tu do S vas trongty thé ¢ thé do chiing lai gin vao ADN ty thé. Qua trinh hdi
phuc quan sat thiy trong nudi cdy phdi non & ngd di mé ra mé hinh méi cho viéc nghién
ctru co ché phan tr ctiia hién tugng bét duc duc té bao chat. Mot thay doi 1y tha khac 1a sy
chuyén nguoc lai tir hitu thu thanh bt thu té bao chat. Gracen va Earle (1985) thong bao
da nhan dugc mdt dang bat duc duc kiéu C méi hodc mot loai bit duc duc té bao chat
hoan toan m&i nhd nudi ciy mé phdi non. Phat hién ndy mo ra trién vong sir dung nudi

céy phoi non dé tao ra céc dang bat duc duc té bao chét cho san xuét hat lai.

5.6.5. Bién dj 6 cdc cdy nhin vé tinh:

Nhimng thay ddi di truyén & gen nhan, luc lap, ty thé xay ra trén cdy tao ra cic ciy
kham di truyén. Bang phuong phap nhan v tinh c¢6 thé tao cac dong vo tinh dot bién tir

cac bd phan khéc nhau trén céc cay dot bién khac nhau.

Bang 53. Surkhzc nhau vé bién di di truyén & céc ciy sinh sén vé tinh va hiiu tinh

Cay sinh sdn vo tinh Cay sinh san hiru tinh
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- B4o ton da dang vé sO luong
nhiém sac thé - cac muc léch boi

va tam bdi khac nhau. Vi du, cac

- Bdo ton va di truyén so
nhiém sac thé la chan (qua

trinh meios khong bi pha vo)

gidbng mia c6 s6 lugng NST rét
khéac nhau, dao dong tur 40, 48, 55,
64, 72,77, 78, 80, 96... dén 130
NST.

- Chi céc d6t bién xay ra trong

giao tir mdi di truyén dugc

e ; ) - Trong diéu kién in vitro , co
- Co6 thé tach dugc cac dang dot . .
e ~ thé tach ra cac t&¢ bao don
bién tr md va t€ bao sinh dudng - . N .. o
A L x a. . riéng biét, cum té bao, mo va
té bao séma (Than, cu, r¢, choi,mat L .
) ] L L co quan c6 dot bien —? tai
ghép...), vi du cac giong da bdi hoa . ) . L
o P A sinh ching thanh cady ddt bién
hoac cac giong bat duc duc khong

hat thu nhan dugc tir cac dot bién

ty nhién & méit ghép cam chanh.

hoan chinh - Nhan tiép bang
phuong phép vo tinh —? Tao

. . dong vo tinh dot bién.
- Trong diéu kién in vitro , co thé

tach ra cac té bao don riéng biét,
cum té bao, mo va co quan c6 dot
bién —? tai sinh chung thanh cay
dot bién hoan chinh - Nhan tiép
bang phuong phép vo tinh —? Tao

dong vo tinh dot bién

5.6.6. Cdc huwéng vrng dung ciia hién twong bién dj té bao séma
Nhu da phan tich ¢ trén, viéc gdy tao va chon loc cac dot bién té bao séma xay ra
trong nudi cdy in vitro c¢6 nhiéu tng dung da dang:
- Tao ra dong té bao nudi cdy c6 kha ning san xuit cac chat hoat tinh sinh hoc véi ning
sudt cao (xem cong nghé bioreactor)
- Tao ra cac gidng cdy trong mang nhimg dic tinh bién di quy, vi du, cac nha khoa hoc &

Pai Loan da chon tao duoc gidng chudi thap cay, chdng chiju bénh
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théi rii do ndm Fusarium gy ra. & nudc ta, Vién Cong nghé sinh hoc di tao duoc giéng
laa méi DR2 c¢6 kha nang chiu han, chiu lanh bang phwong phap chon loc cac bién di
té bao soma in vitro tir mot gidng lta khong cé kha ning chdng chiu. Gidng nay da

duogc cong nhan 1a gidng quéc gia.
5.7. Qui trinh tao cay don bgi

5.7.1. Qui trinh tao cdy don bji thuéc ld tir hat phén phan lgp
5.7.1.1. Cam vwng

a. Tao cay don boi
Nu hoa dugc xir Iy bang ly tam 2.000 vong/phit trong thdi gian 30 phut & nhiét
d6 5-10°C sau khi cit dé 48 gid & 2-5°C.

b. Tao cay nhi boi

Nu hoa dugc ngam trong dung dich colchicine 0,04% va dimethyl sulfoxide (chét
dan nap) 2% trong thdi gian 24 gid & 2-5°C va hiit chan khong. Sau d6 rira sach dung
dich colchicine va xir Iy lanh tiép 24 gio.

5.7.1.2. Nuéi bao phin

Bao phan duoc tach tir nu, nudi 3 ngay trong méi trudng khoang Halperin chira
duong sucrose 2% va Fe-EDTA (SmL/L: Na,EDTA 754mg + FeSO4.7H,0 557 mg pha
trong 100 mL nudc s6i), pH 5,8. Nudi 50 bao phin trong 5 mL mdi trudng long.

5.7.1.3. Tdach va nuéi hat phin

Ep bao phin bang diia thuy tinh, loc hat phin bang ludi c6 mat (® = 48 um) va
dua vao ong ly tdm vo tring c6 bong & day. Ly tim 850 vong/phut va rira hai 1an bang
mai truong méi. Nudi hat phan v6i ndng d6 104 hat phan/mL, mdi dia petri duong kinh 5
cm nudi 2,5 mL dung dich, dan gidy parafilm va dé ¢ noi c6 anh sang nhat. Sau 30 ngay

s€ xuat hién phdi non.

5.7.2. Nuéi cdy hat phén lia
5.7.2.1.Phwong phap

a. Thiét ké thi nghiém:
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Trong thi nghiém c6 thé dung cac dong lta c6 kiéu di truyén khac nhau, nudi cay
tai phén ctia cac loai lta khac nhau, khao sat tn suét tao mo seo va tai sinh. Nudi céy
trén dia petri la chu yéu va méi dia petri 1a mdi 1an 1ap lai, c6 it nhat 4 1an lp lai.

b. Xur ly vat liéu:

Céc gidng lua dugc trong trén vuon wom. Thu hat ciia cac giéng trén. Cac dong laa
nay duoc tr(‘A)ng trong chdu va dugc dit trong vuon vom. Tui phén duoc thu nhan vao
ngay thir 60 hodc 90 sau trong. Cac dong lta dugc gieo trong cach khoang nhau 1 tuan va
tién hanh trong 5 1an dé tranh cac gidng co thoi gian chin khac nhau. Mdi dong can 1-2
tép c6 mang tuge hoa thy phin ¢ giai doan chin.

c. Quy trinh
- Thu thap va xtr Iy vat liéu (tai phan)
o Giai doan chin cua ciy lta & ngay thoi diém thich hop cho nudi cdy tdi
phan 14 giai doan phan tir c6 nhan phan chiaddng nhat trudc khi hat phan di vao qua

trinh phéan chia giam nhiém. Mau duoc ldy 1a doan than giita 14 co va 14 dong (2-5

cm). Poan than duogc dit trong bao nylon va dan kin lai va gitr trong lanh trong sudt

thoi gian thu thap miu va van chuyén.

Kreuzungs- Marben- Maispullenv
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Doppelhaploida, fertile Haploide Pflanze Embryonah aur Gewinnung des
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Hinh 5.1 Nuéi cdy bao phin liia
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e Xur ly lanh tai phan trudc khi dua vao nudi cay dé tang hi¢u suat tao mo seo.

Trude khi xir Iy, be 14 duoc tach roi khoi than tranh gay thuong ton hay dap

doan than.

e Doan than duoc giit trong ti nylon va dan kin lai cung ghi cha cin than. Tai

nylon duoc dit trong bao gidy nhom va dit trong t6i dé tién hanh xt 1y lanh

v6i anh sang giam han. Poan than xir Iy & 5°C trong 5-7 ngay trude khi nudi

cdy thi phan.

- Su hinh thanh mo seo va tai sinh

Sau khi x1r Iy lanh doan than c6 chura tai phén, doan than duogc khir trung
véi Natrihypoclorit 2,5 % trong 20 phut.

Doan than duogc lay ra sau khi khtr trung va dugc rtra lai bang nude cat vo
trung.

Chum hoa lta dugc tach ra khoéi than va duoc dat trén dia petri.

Dung kéo dugc v trung cét phan chan hoa lua.

Dung que inox vo tring c¢6 dau moc vo trung dé tach tai phan bén trong
hoa lua ra.

Tai phin dugc cdy trén moi truong N tao md seo. Cay khoang 120 tai
phan trén 1 dia petri (100 x 15 mm). Mdi gidng cay it nhat 3 dia petri. Pia
duogc ghi cha can than vé ngay cdy, gibng, moi trudng va nguoi céy.

Pia petri duoc dan kin bang parafilon. Dan 2-3 16p parafilon dé tranh mat
mat moi trudong.

bia dugc dat trong phong dudng cay ¢ 27°C.

Trong 2 tudn dau tién thi ctr cch 5 ngay ghi nhan sb liéu vé su phat sinh
mo se¢o. Khi mo seo phat trién dén duong kinh 2 mm thi tdich mo seo va
cdy trén moi truong tai sinh MS. Tui phan con lai chwa hinh thanh mé seo
hay mé seo chua phat trién dén mirc t6i thiéu (D = 2 mm) con lai trong dia
petri dugc dan kin lai. Tiép tuc theo ddi trong 3 thang.

Ciy 5-10 mau mb seo trén 1 dia petri (100 x 15 mm) c6 chita méi truong
tai sinh MS. Pia petri dugc dan kin va dat trong phong dudng cay cod
cudng do chiéu sang 50-60 ['mol/m?*/s & 27°C c6 quang chu ky 16 gid
sang va 8 gid toi.

Cum céy tai sinh duogc tach roi ting cdy riéng biét khi cdy cao 1 cm va

duoc cét trén moi truong tai sinh MS.
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e (Cay tai sinh dugc cdy chuyén sang chiu trong vuon uwom cay khi ciy cao
5 cm, cdy dugc danh dau.
e Duy tri ciy tai sinh trong chau c6 16p nudc mong phu 1 mat cho dén khi
cay chin.
e Khi cay laa chin, thu hat dit trong bao gidy va dugc dat trong 1 bao kin va
lam kho & 40°C v6i d6 4m con lai 12%. Thoi gian 1am kho 1-3 ngay. Hat
kho c6 the ton trit nhiéu nim & -20°C. Néu lam kho & 50°C va kéo dai 5
ngay thi s& lam mat kha ning ndy mam cta hat.
d. Quan sat va do dém
- Su hinh thanh mo seo
Sau 2 tuan nudi cdy, theo doi sy hinh thanh mé seo cach khoang 5 ngay ghi ngay
phat sinh mo seo va s6 lugng mé seo duoc cdy chuyén sang méi trudng tai sinh trén mbi
gidéng trong vong 90 ngay nudi cdy. Xéac dinh téng sé tai phan duoc nudi cdy hinh thanh
md seo trén mdi giéng & thoi diém 30, 60 va 90 ngay nudi cay. Xac dinh sy hinh thanh
md seo bang ti 18 thi phan nudi cdy phat sinh mo seo va phan tich ANOVA dé danh gia:
1. Tbdng sb lugng mo seo hinh thanh cua cac loai
2. Su hinh thanh mo seo & giai doan 30, 60 va 90 ngay sau cdy

Phan tich su khac nhau gitra cac giong va cac loai phu,

Antherenkultur bel Gepste

Hinh 5.2 M0 seo tir bao phén liia
- Téi sinh
Kiém tra viéc nudi cdy mo seo hang tuan. Ghi nhan ngay cay va s6 luong mé seo tai
sinh thanh ciy trong 8 tuan, ghi nhan ciy c6 1a xanh hay ciy bach tang... Ghi nhan tong
s6 luong mé seo cua mdi gidng hinh thanh ciy xanh hay cdy bach tang & cac thoi diém 2,
4, 6 va 8 tuan sau khi cay chuyén sang méi truong tai sinh. Ghi nhan ti 1¢ tai sinh cay tir

mo seo, théng ké s6 luong md seo tai sinh duge trong 1 dia. Théng ké sb cdy xanh tai
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sinh va cdy bach tang va tong lugng ciy tai sinh dugc & thoi diém 2, 4, 6 va 8 tudn sau
cay. Ding ANOVA phan tich két qua. Phén tich sy khic nhau va giéng nhau giita cac
gidng va cac loai phu. V& hinh mo ta.

5.7.3. Nuéi cdy bao phén cdy thuéc ld

5.7.3.1. Nguyén liéu thuc vat

Str dung bao phan cua cay thude 14 (Nicotiana tabacum) dé nudi cay don boi.

5.7.3.2. Méi trwong nudi cdy

Béng 54. Thanh phén cic mdi trudng nudi ciy bao phén thudc 1

Thanh ph'?ln modi| Tao cdy | Tao callus | Tao chdi | Tao  ré
truong In In In In
(D 2 3) 4) ()
Nitsch day dua (Nt,

Nt,, Nts, I\}I,t4 va (III\L) " " ! "
Saccharose (%) 2 2 2 2
Agar (%) 0,8 0,8 0,8 0,8
IAA (mg/L) 0,1 - - 0,1
2,4-D (mg/L) - 0,1-0,5 - -
KIN (mg/L) 0,1 0,1 0,1-1 -
BAP (mg/L) - - 0,1-1 -

Chuy

MBoi trudng duoc chuan bi trong dng nghiém (lam thach nghiéng).

5.7.3.3. Nuéi cdy bao phin

Nu thudc 14 hai ¢ giai doan canh hoa sdp 16 ra khoi 1a dai (nu dai khoang 10-15
mm) dugc khir trung theo thr tu: 2 phut trong con 70%, 5 phut trong dung dich HgCl,
0,05% va rira bang nudc cat vo trung tu 4-5 1an. Trong diéu kién vo trung, dung forceps

va dao mo tach nu lay céc bao phan cay vao 6ng nghiém chira méi truong dinh dudng da
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chuén bi sin (Bang 4.1, cot 2). Mdi 6ng nghiém cdy 5-10 bao phan va dit ¢ nhiét o 25-
27°C, chiéu sang tir 10-12 gid/ngay véi cudong do chiéu sang 2000-3000 lux.

Sau 6-8 tudn nudi, vé bao phén s& nit ra va xuét hién cac cay thudc 14 don bdi,
cdy chuyén nhitng cdy thudc 14 nay sang nhitng binh tam giac loai 250 mL chira 50 mL
ctia cung mot loai moi trudng dé ciy don boi phat trién.

Chu y: Cac thi nghiém nudi cdy don bdi chi thanh céng véi didu kién hat phan
phai & giai doan tr tir hodc don nhan, do d6 thuong nguoi ta phai 1am tiéu ban hién vi dé
quan sat su phat trién cta hat phan, chon giai doan thich hop rdi méi tién hanh nuéi cay.

5.7.3.4. Nhi bji hoa thong qua giai doan callus

Than cta cay thudc 1a don bdi nudi cdy trong dng nghiém duoc cit thanh timg
doan dai 5 mm va céy 1én mo61i truong tao callus (Bang 4.1, cot 3). Sau 7-10 ngay, tr doan
than cdy thudc 14 1n s& hinh thanh mot khdi callus nhé duoc goi 1a callus so cdp. Té bao
callus so cap thuong dé tai sinh thanh chdi khi gip diéu kién thuan loi. Cac ciy tai sinh tir
té bao callus nudi ciy trén moi truong & bang 4.1, cot 4 co do bién dong vé sd luong
nhiém sic thé rat 16n.

- Phuong phap kiém tra nhiém sic thé

Manh 14 non (1-2 mm) hodc dau ré (2 mm) duoc tach ra tir cay thude 1a don boi
nudi cdy trong 6ng nghiém, cb dinh bang hdn hop con: acetic (3:1) trong 24 gid. Mau
dugc bdo quan ¢ con 70%, nhudém nhiém sic thé béng acetocarmin. Dém sb lugng nhiém
sic thé dudi kinh hién vi.

Két qua phan tich s6 lugng nhidm séic thé cua cac cay tai sinh tir quin thé té bao
callus don boi 1a khong dong nhét, cho thiy: cay In chiém ty 1¢ khoang 21,9 %, cdy 2n
khoang 61,5 % va khoang 11,5 % 1a nhimng cdy c6 mirc boi thé cao hon nhi boi.
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Chuong 6. NUOI CAY TE BAO TRAN
6.1. Gi6i thiéu chung vé nudi cdy té bao tran

Viéc gi6i thiéu vé quy trinh sit dung enzyme dé cb lap té bao tran thuc vat
(Cooking 1960) da dua ra mot bd mat moi day hira hen cho té bao thuc vat va nudi cy
md va mo ra mot linh vyc maéi trong sinh hoc té bao thuc vat. Diéu lam cho té bao tran
c6 tac dong manh nhu mot hé thdng thi nghiém do6 1a hé enzyme phan huy vach té bao
1am 16 ra bé mit mang t& bao nhu 1a mot rao can giita moi trudng bén ngoai va thanh
phan bén trong té bao. Sy tiép can dén mang sinh chit co y nghia 1a thi nghiém co thé
duoc thiét 1ap dé nghién ctru va thao tac trén cc thudc tinh cua mang té bao diéu ma
khong thé thuc hién duoc khi bi bao pht boi vach té bao. Té bao tran duoc st dung rong
rdi trong nhiéu linh vuc thi nghiém tir nghién ctru nhitng tinh chat vat Iy ciia mang sinh
chat (Ruesink 1973) dén nhitng nghién ctru nhap bao va hip thu cac phan tir (Willison et
al. 1971), cac bao quan (Potrykus 1975) va vi sinh vat (Davey va Power 1975). Hon thé
nira, do tinh sén sang c6 thé s dung té bao tran cho cic phuong phap pha v té bao dé
nhanh chéng thau nhén cac bao quan va cac dai phan tir ma khong gap phai su bién dang
hu hong nhu cac phuong phap ly trich thong thuong (Howland et al. 1975). Rat dé nhanh
chong nhan théy réng cac tinh chat cua mang sinh chat dudi mot sd diéu kién thuan loi
nao d6 c6 thé chiu sy dung hop va c6 kha nang hinh thanh té bao lai, cudi cung din dén
su tao ra té bao lai sinh dudng lién quan dén su cai thién nang suét thu hoach mua vu
(Nickell va Torey 1969). Do mdi mdt té bao cach ly véi té bao khac trong quan thé té bao
tran va 13 mot hé théng don bao nén cé thé thao tic twong tu nhu quan thé vi sinh vat.
Tinh chét nay duoc khai thac thanh cong trong thi nghiém cho nhiém dong loat boi virus

(Takebe 1975), nudi cay nhan giéng vo tinh té bao va phan lap cac té bao dot bién.

Giai doan chinh trong su phuc héi tré lai cua té bao tran trong méi trudng nudi
cdy té bao nguyén ven 1 qua trinh tong hop va phat sinh tré lai vach té bao. Té bao tran
phan 1ap tir mo qua ca chua dugc khao sat chi tiét dau tién qua trinh cung cip enzym dé
phuc hdi tro lai vach t& bao (Pojnar et al. 1967). Mic dau bao cédo dau tién vé enzyme
phan 1ap cta té bao tran dugc cong bd vao nim 1960 (Cocking 1960) nhung mai dén 10
nam sau sy phan chia té bao dau tién tir t& bao tran méi duoc bao cao (Nagata va Takebe
1970) thi nghi¢m khao sat trén té bao thit 14 thudc 14 tai tao nhanh chong vach té bao méi
va khoang 60-80% sd té bao c6 vach méi da phan cét té bao trong méi truong nudi ciy.
Mo seo dugc hinh thanh thuc ddy su tao thanh canh non rdi sau do 1a cay thudc 14 nguyén

ven (Takebe et al. 1971). Cung thoi gan iy Kao et al. (1970) quan sat sy tai tao va phan
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chia & té bao tran cdy dau nanh trong moi truong nudi cdy. Cudi nim 1970 da ching
minh rd nudi cdy té bao trin dé tao tap doan té bao va cudi cung 13 cay hoan chinh da tro
nén 1a quy trinh trong nhiéu phong thi nghiém, va c6 nhiéu loai di dugc nhan boi 6n
dinh. Tuy nhién, con c¢6 mot s6 van dé can khic phuc duoc néu ra do Evans va Cocking

(1978) d6 1a madi truong nudi cdy, yéu td vt Iy moi truong, va yéu t6 di truyén.

Mot trong nhing 1y do protoplast khong roi nhau ra 1a bé mit té bao c6 tich dién
va chung c6 khuynh hudng két dinh voi nhau. Nghién ctru bang dién di co thé xac dinh
bé mit té bao c6 tich dién (Grout and Coutts 1974) va c6 thé trong mot sb diéu kién thong
thudng nao d6 dién tich nay 1a Am. Mot trong nhitng diéu kién tat yéu cta yéu t6 lam tan
rd cac té bao 1a lam giam thiéu dién tich nay xudng lam cho té bao tap hop lai va mang té
bao sat lai gan nhau hon. M6t trong nhitng hop chét diu tién dugc ghi nhan gay ra su tan
ra 13 nitrate sodium (Power et al. 1970). Té bao boc tran dé vao dung dich mubi nay s&
nhanh chéng dua dén su két tap lai, va thong qua viéc khao sat sy chuyén dong cua té bao
tran trong budng dién di cho thy rd nitrate sodium gidm thiéu dién am cua té bao tran
(Grout va Coutts 1974). Polyethylene glycol (PEG) dugc chap nhan rong rii nhu mot tac
nhan gy ra sy tan rd (Kao va Michayluk 1974, Wallin et al. 1974); xt 1y té bao tran voi
PEG gay ra mot sy két tdp nhanh chong véi té bao tran thuc sy tan rd xdy ra trong thoi
gian hydrat hoa tr lai két hop véi sy g& bo ctia PEG. Sy st dung nitrate sodium dé thiic
déy su hoa nhap din dén sy tao thanh té bao lai thuc vat vé mat di truyén, vi du khéi u lai
gitta Nicotiana glauca va Nicotiana langsdorfii do Carlson va cong su (Carlson et al.
1972). Nhiing tién b ndi bat vé yéu cau phat trién nhitng quy trinh chon loc cac té bao
lai sinh dudng doc 1ap ciia cac thudc tinh bat ky da biét cua lai hitu tinh. Do vdy nhiing
nd luc hudng truc tiép dén viée sir dung cac dot bién, va st dung nhiing chon loc trén can
ban sy khac bi¢t xay ra gitra tang truong thyc vat ty nhién va dap tng v6i moi truong
dinh dudng va thudc. O Nottingham Petunia duge chon cho nhiing danh gia nay boi vi
dap tmg ciia chiing ddi v6i mé nudi cay va sy di truyén mau sic canh hoa dugc 6n dinh.
Thuc vat lai sinh dudng cta Petunia hybrida va P. parodii da dugc tao ra thanh cong vao
nam 1976 (Power et al. 1976). Nhu da dugc thao luan bdi Cocking (1989), nhitng thanh
cong khi st dung cac ddi tugng ctia ho ca Solanaceae khong tién hanh song song véi
thanh cong trong nudi cdy té bao tran ngii cdc. Piéu dang néi 1a hon hai muoi nim sau
khong mot ai dat dugce sinh san on dinh té bao tran 14 ngu cdc. Thanh cong chi dat dugc
trong mudi nim gan ddy trong viéc tai tao cdy nguyén ven tir t& bao tran lta, co lap
khong phai tir 14 nhung tir dich treo nudi cdy té bao (Abdullah et al. 1986). Thanh cong

ban dau khi lay té bao tran cua cay thudc 14 va cdy Petunia dé tai tao vach t€ bao roi trai
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qua su phan chia dé tao thanh mo seo, sau do phan hoéa thanh co quan dé tao thanh ré va

choi non, lam 19 ra con dudng nghién ctru sai vé cac loai cdy ngu coc.

Nam 1980 di nhin thiy dwoc phuong phép tinh vi md rong trong tai tao lai cay
nguyén ven tir gia tang vitng chic sd cac loai cdy va trong san xuit té bao lai sinh dudng
va cybrids, bao gdm vi du nhu cac ca thé khac loai khong c6 kha niang giao phdi, Petunia
parodii va Petunia parviflora (Powder et al. 1980). Quy trinh duoc phat trién dé tai tao
lai cay nguyén ven tir t& bao tran c6 1ap, khong chi cho cay lta, nhung con ¢ ca chua, dau
nanh, hat lanh, cai bép, rau diép va cac cay lai sinh dudng gitra cac loai khac nhau, c6 bo
may di tuyén khac nhau cua Lycopersicon, Nicotiana, Solanum, Glycine, Citrus,
Brassica, Medicago va Trifolium spp (Bajaj 1989a). Thém vao dé cac quy trinh duoc
phat trién xa hon cho cac k¥ thuat vi tiém, dung hop bang dién, flow cytometry, hap thu
va tich hop DNA, ¢6 lap nhan va nhiém sic thé tir té bao tran (Bajaj 1989b).

Viéc kham phé ra té bao tran c6 thé bi nhiém béi virus kham thude 14 (Cocking
and Pojnar 1969) kich thich sy quan tdm vé van dé hap thu vao hé thong té bao tran, ma
dinh diém 14 su biéu hién cua plasmid Ti trong vi khudn Agrobacterium giy khéi u, duoc
dura va té bao trin dé bién doi té bao tran, cung cdp bang chimg dau tién vé vai tro doc 1ap
ctia plasmid Ti & khia canh nay (Davey et al. 1980). Piéu ndy mé dudng cho viée st
dung plasmid chuyén nap truc tiép cho té bao trin din dén viéc tao ra duoc céac loai rau
va ngii cdc chuyén gen va cac vu thu hoach ciy trong bang chuyén nap tryc tiép DNA
cho té bao tran, bao gdm cac loai lta chuyén gen c6 kha ning sinh san theo phuwong cich

chuyén nap bang dién xung vao té bao tran lua plasmids chimaeric (Zang et al. 1988).

Nhitng nghién ctru trén cdy laa chuyén gen minh hoa vai trd cia té bao tran trong
viéc bién dodi té bao ngii cdc va lam cho van dé phan tir va té bao tiép can nhau hon. Khao
sat trén mot vai chi tiét minh hoa cac nghién ciru nay da phat trién nhu thé nao trong thap
nién 1980. Sy tuong tac giita virus voi té bao tran ¢o 1ap minh chimg poly-L-ornithine
kich thich sy 1ay nhiém, trong khi cac nghién ctru tiép theo xac nhan riang PEG ciing gia
taing sy thu hat virus va acid nhan cta virus vao trong té bao tran (Davey va Kumar
1983). Roi sau d6 nhimg nam cudi thap nién 1970 dau thap nién 1980 day 1a thoi gian
phéi hop giita cac k¥ thuat xac dinh plasmid Ti c6 thé chuyén nap hay khong vao té bao
tran thuc vat. Nhu di dé cap trudc diy cac nghién ciru bao gdbm sy twong tic cua ciu tric
siéu xodn cta plasmid Ti tir dong octopine ctia A. tumefaciens voi dich treo té bao tran
Petunia hybrida v6i sy ¢6 mat cua PLO, két qua tao ra mot tdp doan té bao tran co biéu
hién tinh chét c6 vi déng ctia dinh ting truong trong méi trudng cd hormone ty do va su

téng hop octopine, ca hai déu ma hoa bai gen Ti T-DNA (Davey et al. 1980). Deshayes et
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al (1985) dong goi pGV23 NEO, day la mot plasmid mang gen aminoglycoside
phosphotranspherase type Il (APH II; neomycin phosphotranspherase, NTP II) tir Tn5 c6
kha niang khang kanamycin trong té bao thuc vat, vao trong thé tich chat béo (liposome)
va dung hop voi plasmid ¢ chta tai ca té bao tran thude 14 st dung PEG. Téap doan té
bao khang kanamycin dugc ¢o lap & 4.0°10°. Mau cit han ché DNA dugc chén vao trong
qué trinh chuyén gen vao té bao thuc vat duoc chi dinh theo cach tich hop ké nhau trong
trinh tu ctia plasmid, bao ham su tai t6 hop dong dang giita cac trinh tu trong khi chuyén

nap.

Tién bo chinh trong chuyén nap truc tiép DNA vao té bao tran dat dugc khi nd
duogc chimg minh rang trinh ty T-DNA 14 khong can thiét cho sy chuyén nap 6n dinh va
biéu hién cua DNA la trong té bao thuc vat. Mot gen lai co thé chon loc bao gém vung
giai mi cua gen Tn5 NPII dudi su kiém soat cua gen promoter CaMV VI duoc dua va té
bao tran thudc 14 nhu 1a mot phan cua E. coli (pABCD1) bang cach xir 1i hdn hop té bao
tran — plasmid bang PEG 6000. Tap doan di chuyén nap s& dugc chon loc trong moi
truong c6 chira 7 mg/ml kanamycin. Gen la s& dugc truyén qua cho thé hé cay con bang

phép lai Mendel.

Trong khi té bao tran thudc 14 duoc st dung rong rai nhu mdt h¢ théng tiéu biéu
cho cac nghién ctru DNA, cac hé thdng té bao tran khac, bao gém lua, ciing dugc quan
tAm rong rai. Chuyén nap gen hitu thu cho Brassica napus duoc chuyén gen béi pABDI
vao trong té bao tran thit 14 bang phuong phap xung dién (Guerche et al. 1987). Tinh
khang kanamycin dugc truyén qua thé hé cdy con qua con duong hiru tinh boi lai mot
tinh Mendel. Chuyén gen tryc tiép ciing chimg minh kha ning tao hat rau Vigna
aconitifolia khang kanamycin mo seo tai tao tir té bao tran sdc nhiét xir Iy boi PEG va
pLGV NEO 2103 (Kuhler et al. 1987). Cac nghién ctru chuyén gen truc tiép vao té bao
tran thuc vat ciing cung cap mot hé théng dé quan sat sy biéu hién gen trong khoang thoi
gian vai gio xtr 1y chuyén nap. Cac nghién ciru biéu hién gen tam thoi (ngan ngii) nhu
vay c6 ich trong viéc d4nh gia cau tric va gen khai dong khi gen reporter sdn sang c6 thé

thtr nghiém vi du nhu CAT va b-glucurionidase.

Rét hitu ich khi so sanh mét vai tinh chat Chuyén nap cua té bao tran thuc vat va té
bao dong vat. That vay su thac déy dé lugng dinh tinh kha chuyén DNA truc tiép vao té
bao thuc vat, dic biét 1a té bao thuc vat da duoc loai bo vach té bao bang enzym nhu
trong truong hop té bao tran thuc vat, tir cac bao céo nudi céy mo té bao dong vat cho
thdy c6 kha ning chon va biéu hién mot nhom gen va hé gen DNA. Bay gio co hdi xuit

hién céc thé hé dot bién do dua cac dot bién gen vao té bao tran thuc vat tuong tac voi
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DNA; d6 la cac bang chimg chimg té rang cic mau DNA 16n c¢6 thé dua vao va biéu hién
& té bao dong vat (Allshire et al. 1987).

Té bao trdn c6 thé co lap bang enzyme tir mot s6 nhom té bao vi du nhu tir té bao
biéu bi 14 cua thudc 14 rdi co thé tai tao lai thanh cAy nguyén ven (Davey et al. 1974).
Loéng hat cua ré 13 san pham ty nhién cua té bao biéu bi ré, va nd di duogc ching minh xur
Iy bang enzyme c6 thé 1am tiéu huy dinh sinh truéng cua 16ng hut va phong thich té bao
tran (Cooking 1985). Té bao tran cb 1ap tir ré cdy con, than 14 mam, va 14 mam cua Lotus
corniculatus (sen) san sang phan chia trong mdi trudng nudi cdy dé tao ra mo seo va tir
d6 c6 thé sinh ra té bao tran (Ahuja et al. 1983) diéu dang quan tdm la x4c dinh té bao
tran tir 16ng hit r& con giit tinh chat nguyén thily hay khong. Xt 1y ré cua ciy con Lotus
corniculatus v6i cellulase va pectinase phong thich cac té bao tran ciia dau ré 16ng hut khi
Ui trong mdi trudng co enzym khoang 1 phut. 10% cua té bao tran phan chia dé tao ra mot
tap doan té bao ma sau d6 tao dugc chdi non. Cay tai tao co kiéu hinh va té bao binh
thuong. Cac nghién ctru trong tuong lai s& c6 thé lam cho mot hé thong nhu vay duoc sir
dung dé xac dinh ngudn gbc cia té bio trin ¢ anh hudng hay khong dén con dudng phat
trién sau do. Trong cac té bao tran cb lap tir dich nudi cdy dé tai tao cdy nguyén ven cho
thiy x4y ra qua sy phat sinh phéi dinh dudng (Abdullah et al. 1986). C6 thé ching thay
d6i con duong phat trién nay bang k§ thuat dién cao thé trong qua trinh phan bao ctia dan
suét té bao tran thuc vat nhu da quan sat boi Rech et al. (1987). Gan day, Chand et al.
(1988) quan sat thay su boc tran té bao cay duoc liéu than gb Solanum dulcamara & dién
ap 250 dén 1250 vol/cm” trong ba xung dién ké tiép nhau mdi xung kéo dai 10 — 50 ms da
kich thich sy ting truong cia mo din suat tir t& bao trdn va cho thdy co gia ting kha ning
biét hoa (Chand et al. 1988). S& rit quan trong dé md rong cic nghién ctru nay trén hé
thong té bao tran. S& co ich khi té bao tran Physcomitrella tai tao chi san sinh mot khdi u
khi dap tmg voi anh sang don cuc, va té bao phan cuc niy phan chia sau 24 gid tir té bao
tran co lap, tur hai té bao con c6 hai mat phat trién khac nhau (Jenkin va Cove 1983). Bién
d6i con duong phat trién c6 thé cung cap dau mdi giai ma vé sy phat trién té bao thyc vat,

te bao ctia nd va dicu khién phan tur.

C6 18 van dé quan tAm chinh 13 sy trong tac méi la giita cac dai phan tir, viruses
va vi sinh vat va mang té bao cua té bao tran. Pién xung dé hinh thanh céac 16 trén mang
té bao ¢ thé dugc dung dé khao sat theo hudng nay. Hon nita, diéu chu yéu khong phai
1a tit ca vach té bao phai dugc bo di; mét loi ich cia nghién clru trén nhiéu mang. Nhu da
kham pha & hoa sen Lotus rat d& bo di vach té bao mot cach nhanh chéng ¢ dau 16ng hut

cua reé bang xur 1y ré cay con véi mot hon hop cellulase va pectinase. Gan day chiing ta da
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quan sat cau trac ndt san tao ra ¢ ré laa, r& cdy con clia cdy cai cho dau khi xir 1y 1& véi
hon hop enzyme cellulase va pectinase va cho nhiém Rhizobium hay Bradyrhizobium
(Al-Mallah et al. 1989 va 1990). Cac nghién ctru nay bao gém su phan huy mot phan
véch té bao 1am 16 ra mot phan mang sinh chét cia té bao biéu mé c6 ¥ nghia quan trong
cho viéc nghién ctru su cong sinh ctia Rhizobium d6i v6i cac cay trong khong phai ho dau
(Cooking va Davey 1991).

6.2. Phwong phap tach protoplast

Cé 3 phuong thtrc phan 1ap protoplast, do la:

- Co hoc (khong dung cac enzyme).

- Sir dung enzyme tuan tu (qua hai budc).

- Str dung hdn hop enzyme (xir Iy dong thoi).

Phuong phap co hoc tién hanh dua trén co s pha cac méi lién két cia mé bang
cac dao st nhon (sharp-edged knife) va giai phong cac protoplast riéng r&. Phuong phap
nay cho hiéu suét thip. Noi chung, cic protoplast thuong dugc phan lap tir cac té bao
khong bao hoa cao ctia cac mo du trir nhu choi hanh va vady hanh (bulbs and scales) cta
cac loai than hanh, ré cu cai (radish root), vo qua gita cua dua chudt (mesocarp of
cucumber), va ré cu cai dudng (beet root).

Phuong phép ding enzyme c6 hiéu qua cao hon rat nhiéu so voi phuong phap co
hoc, phuong phap enzyme cho phép tach dugc hang gram protoplast. Cac enzyme dugc
su dung 1a cellulase hoan toan khong ddc hai doi voéi té bao.. Do vach t€ bao cé thanh
phan gom pectin, cellulose, hemicellulose cho nén phai st dung hon hgp enzyme:

- Pectinase phan huy pectin.

- Cellulase phan huy cellulose.

- Hemicellulase phan huy hemicellulose.

Ngoai ra, dé protoplast khong bi v& sau khi thanh cellulose bi phan hay ngudi ta
phai bo sung nhiing chat tang ap luc tham thau vao dung dich enzyme dé duy tri can bang
tham théu gitta ndi bao va moi truong bén ngoai. Thanh phan dich enzyme (trén lit) gdm
co:

- Cac enzyme (pectinase, cellulase, hemicellulase) tir 0,1-2%

- Sorbitol (0,15 M) 273 g

- Mannitol (0,15 M) 27,3 g

- Glucose (0,1 M) 18 g
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- CaCl,.2H,0 (6 mM) 441 mg

- KH,PO4 (0,7 mM) 95 mg

- Pém MES' (3 mM) 650 mg

- Piéu chinh pH 5,6 va khir tring dung dich enzyme bang mang loc Millipore.

Tuy theo ting d6i tuong va timg loai md co thé thay doi ndng do ciia cac enzyme
trén cho thich hop. Vi protoplast thuc cht 1a t& bao tran khong c6 thanh cho nén c6 thé
tach duoc tir nhiéu nguén khéac nhau nhu: cac bd phan cua cay (14, ré, hat phén), callus, té
bao don...

Khéc véi té bao vi sinh va té bao dong vat, té bao thuc vat co thanh té bao cung
dugc tao ra boi nhiéu loai polime khac nhau. Thanh té bao co chirc ning co hoc, tao
khung xuong té bao va hé mang lién két giita cac té bao v6i nhau. Thanh phan hoa hoc
ctia t& bao rat phirc tap. Celllose 1a thanh phan cha yéu cia mang té bao thyc vat. Cong

thirc hod hoc tong quat cia cellulose 1a (C 6H 1 505)n' Phan tur cellulose c¢6 hinh soi dai,

tham chi rt dai voi su lién két ciia hang nghin cac phan tir duong don voi nhau. Ngoai
cellulose con c6 hemicellulose, pectin, lignin, mot sé chit béo va chat khoang, pectin con
dong vai trd quan trong lién két gitra cac té bao vdi nhau.

Té bao tran (protoplast) 1a té bao da duoc tach khoi mang té bao (mot 16p polyme
bao boc té bao) va mang lién két gitra cac té bao. Cac enzym dong vai trd chu yéu trong
phan huy mang té bao va tao ra té bao tran 1a cellulase va pectinase. Té bao sau khi bi
mat 16p mang cimg s& co dang hinh cu dudi 4p suat tham thau phu hop ciia méi trudng.
Té bao tran co thé duoc tach ra tir cac mod hodc co quan khac nhau & cay nhu 14, &, mo
seo nudi cay in vitro .

Uu thé cta k¥ thuat tach va nudi cdy té bao tran 14 té bao khong c6 mang cimg, &
trang thai don bao, mat do té bao thu duoc trén 1 don vi thé tich moi truong co thé rat cao
(dat 106 té bao/lml moi trudng). Té bao tran & mot sd cdy trong co kha ning tai sinh rat
manh, vi du t& bao mé thit 14 & thude 14, cai dau, ... Bﬁng thao tac di truyén & té bao tran
c6 thé dé dang tao ra cac té bao bién ddi gen. Té bao véi kiéu gen bién ddi s& duge bao

t6n khi tai sinh té€ bao thanh cdy hoan chinh.

' MES: 2-(N-Morpholino)ethanesulfonic acid
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Cat 14 trong moi truong PCM, Ly tam thu dugc céc té
dung enzym tach té bao tran bao tran

Tai sinh callus trén

: Phan chia té bao Nuoi té bao tran trong
moi truong

moi truong

Cay con invitro

Chéi tai sinh

Hinh 6.1 Cic bwéc nuéi cdy té bao tran cdy hong.

La cay

L4 1a ngudn nguyén liéu thong dung va truyén thong cho k¥ thuat protoplast thuc
vat, do né cho phép phan 1ap dugc mot sd 16n cac té bao twong dbi dong nhét (relatively
uniform cells). Protoplast phan lap tir 14 qua ndm budc:

- Khtr trung 1a.

- Loai bo 16p té bao biéu bi (epidermal cell layer).

- Tién xtr Iy enzyme.

- U enzyme.

- Phan 1ap protoplast bang phuong phap loc va ly tim
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Hinh 6.2. Cac buwdc phdn ldap Protoplast tir la cdy

Phuong phap co ban dé tach té bao tran tir 1a cay

1. Khir tring mau 1a

2. Ngim mau trong dung dich tham thau dé té bao co nguyén sinh chit
3. Téch 16p mat dudi 1a

4. Ngam mau trong hdn hop enzym

5. Tinh sach té bao tran

6. Nudi cdy té bao tran trong moi truong thich hop
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Hinh 6.3. Phdn lap protoplasts cia Echinacea purpurea (bar = 50 mm).

Hinh 6.4. Sw phin chia tiép theo ciia protoplasts. Echinacea purpurea (A) Phin chia
protoplast- sau 6 gidy
(bar =25 mm). (B,C) Su phan chia thir hai va thir 3 cua

protoplast (bar = 25 mm). (D) Cum Protoplast-nhan dugc sau 6 ngay nuéi ciy (bar =
100 mm).
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Bing 6.1. Cc enzyme thuong phim thich hop cho phén Ep protoplast

STT | Enzyme Ngudn thu nhan

1 Cac enzyme cellulase
Cellulase Onozuka R-10 Trichodema viride
Cellulase Onozuka RS
Cellulase YC T. viride
Cellulase CEL T. viride
Cellulysin T. viride
Meicelase P-1 T. viride
Driselase T viride

Irpex lacteus

2 Cdc enzyme Hemicellulase
Helicase Helix pomatia
Hemicellulase Aspergillus niger
Hemicellulase H-2125 Rhizopus sp.
Rhozyme HP 150 Aspergillus niger

3 Cdc enzyme Pectinase
Macerase Rhizopus arrhizus
Macerozyme R-10 R. arrhizus
PATE Bacillus polymyxa
Pectinol Aspergillus sp.
Pectolyase Y-23 Aspergillus
Zymolyase Japonicus

Arthrobacter luteus

b. Nudi ciy callus
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Céc callus non nudi cdy in vitro ciing 1a nguyén liéu 1y tuéong dé thu duoc mot
lwong 16n protoplast. Nudi ciy céc callus gia hon thuong cho céc té bao c6 kich thude
16n hon va vach té bao day, diéu nay s& gy kho khin cho sy thiy phan bang enzyme. Vi
thé, ngudi ta thuong st dung cac callus non sau hai tudn cdy chuyén dé phan lap

protoplast.

Hinh 6.5. Tao mé seo, Tdi sinh cdy va sw phat trién ciia cdy con tiv protoplasts

cua Echinacea purpurea. (A) Tao md seo tr cum protoplast thu nhén dugce (bar = 1 cm).
(B) su phat sinh co quan tir mo se¢o (bar = 1 cm). (C)

Tai sinh choi tir mo seo (bar = 1 cm). (D) cdy con hoan chinh

(bar =1 cm).

Céc cdy tai sinh tir quan thé té bao don (single cells) c6 thé duy tri ddy du cac dic
tinh bao toan cao ctia giébng hodc dong nhung van cé thé thay d6i mot s tinh trang nhu
mong mudn. Vi du: Cac cdy mia dudng c6 ngudn gbe tir cac té bao callus mang ddy du
cac dic diém cua bd me, nhung mot vai tinh trang da dugc céi thién nhu khang bénh,
ting san luong va ham luwong dudng cao hon. Gan day, ngudi ta thuong phan lap
protoplast tir callus dé tao ra cac té bao don, din dén két qua 13 thu duoc cac protoclones
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khac nhau (protoplast propagated clones) & cac loai cdy trong quan trong trong nong
nghiép.

c. Nudi cdy dich huyén phu té bao

Nubi cdy dich huyén phu té bao (cell suspension cultures) ciing cung cip ngudn
nguyén liéu rat tot cho phan lap protoplast. Dich huyén phu té bao c¢6 mat do cao duoc ly
tam, sau d6 loai bo thé ndi (supernatants). Cac t& bao duoc U trong hdn hop enzyme
(cellulase + pectinase) va lac tir 6 210 td1 qua dém tuy thudc vao néng dd cua céc enzyme.
St dung ndng do thap cta cac enzyme muc dich ngin can sy két dinh trong dich huyén
phu té bao dé thu duoc hiéu sudt phan 1ap protoplast cao hon.

Céc protoplast c6 ngudn gdc tir nudi cdy dich huyén phu té bao co tiém ning tai
sinh cdy hon hin & cac loai ma trudc d6 da khong thanh cong khi thir tai sinh tir cac
protoplast ¢ ngudn gdc té bao thit 1. Nhing thanh cong gan déy khi tai sinh ciy in vitro
hoan chinh tir protoplast cuia cac loai ngii coc (ké, lta mién, lia mach gidng Golden
Promise) di chimg minh nuéi cdy dich huyén phu té bao 13 ngudn nguyén liéu 1y tudng
cung cép cac protoplast toan ven.

d.Tai sinh cay tir té bao tran
Céc budc:

Tur 1 té bao tran khi nudi cy trong moi truong tai sinh thi mang té bao hinh thanh,
sau d6 té bao phat trién thanh cum té bao (md seo). Tir md seo s& hinh thanh phoi 101 tai

sinh thanh cay hoan chinh.

6.3. Nudi cy protoplast

6.3.1. Moi truwong nudi cdy
a. Thanh phan dinh dudng

N6i chung, méi trudng nudi cdy protoplast trong tuw véi moi trudng nudi cdy dich
huyén phu té bao va callus. Tuy nhién, ndng d6 ctia Fe, Zn va amonium dung trong moi
truong nudi cdy mo thuc vat co thé 1a qua cao ddi véi nudi cay protoplast. Hau hét mudi
ctia mdi truong B5 va MS c¢6 cai bién mot it 1a thich hop. Tang ndng d6 Ca>" trong moi
truong nudi cy protoplast tir 2-4 1an so véi binh thudng c6 1oi cho viée duy tri tinh toan

ven cua mang té bao. Nong do sucrose thich hop thuong tir 3-5%, nhung & mot s6 loai (vi
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du: thudc 14) sucrose dugc sir dung & ndéng do thap hon (1,5%). Mai truong nudi ciy
protoplast sir dung nito hitu co dang CH va nito vo co NH4NO;3 (20 mmol/L).

Céc vitamin dung trong nudi cdy protoplast ciing giéng trong moi trudng nudi cdy
mo tiéu chudn. Auxin va cytokinin st dung & cac t6 hop néng do khac nhau dé cam tng
tao vach té bao va kich thich phan chia trong cac protoplast phan lap. Protoplast ctia ngii
cdc doi hoi cung cap 2,4-D riéng ré hodc tot hon 1a phai phdi hop véi cytokinin. Tuy
nhién 2,4-D ciling nhu cac auxin khac (NAA, IAA) dugc sir dung riéng ré thuong lam
mét tiém nang phat sinh hinh thai ¢ cac callus c6 ngudn gdc protoplast. Cac cytokinin
thuong dugc st dung la BAP, kinetin, 2-iP, hoac zeatin. Mac du, td hop hai loai
phytohormone noi trén thay dbi tiy loai, nhung néi chung trong nudi cay protoplast ty 18
auxin/kinentin cao thich hop cho phan chia té bao, trong khi cac protoplast co ngudn goc

tir nhitng té bao phan hoa cao lai can ty 1 kinetin/auxin cao dé tai sinh cay.

b. Ap lyc tham thau ciia moi truong

Trong qua trinh phan lap va nudi cdy, cac protoplast can dugc duy tri can bang ap
luc tham thdu giita moi trudng va ndi bao cho téi khi tai sinh dugc vach té bao viing
chic. Trong ca hai truong hop chénh 1éch ap lyc tham thiu giita moi trudng va ndi bao
theo hudng maéi truong nhuge trrong hodc wu truong s& dan dén tinh trang protoplast bi
v& hodc teo lai. Cac chit diéu chinh 4p lyc thim thau (théng thuong 1a dé ting ap luc
tham thau) trong moi trudng nudi cdy protoplast va trong hdn hop enzyme 1a sorbitol,
mannitol, glucose, hodc sucrose. Cac protoplast s& sinh truong 6n dinh hon trong trong
dich dugc tang nhe ap luc tham thau. Pdi vai cac protoplast thit 14 cia & ngti coe va dau
thi mannitol hodc sorbitol 13 cac nhan t6 6n dinh ap luc tham thau thich hop hon ca, trong
khi sucrose lai thich hop hon glucose hodc mannitol trong nudi ciy protoplast ciia khoai
tay, ddu hoa (sweet pea), tudc mach (brome grass) va san. Trong nudi cdy dich huyén phu
thudc 14, galactose va fructose di duoc str dung dé diéu chinh ap luc tham thau.

Céc chit phan ly ion (KC1 335 mmol/L va MgSO,.7H,0 40 mmol/L) cai thién tot
kha ning sdng sot cua protoplast. Thong thudng cac dung dich enzyme duogc bo sung cac
mudi nhat dinh (CaCl, 5-100 mmol/L) song song véi cac nhan té on dinh tham thau
khong phan ly ion. Cocking va Peberdy (1974) da phat trién dung dich rira protoplast
(cell-protoplast washing, CPW) chira mudi va cac nhan t6 on dinh tham thau thich hop.
Dung dich CPW c¢6 thé duoc dung trong sudt qué trinh 0 enzyme va rira protoplast. Thoi
gian U enzyme tiy thudc vao nong do ctia n6 trong dung dich va loai nguyén liéu duoc st

dung.
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c. Mat do dan trai protoplast

Mat do protoplast t&i vu 13 tir 1x10* dén 1x10°/mL. Tuy nhién, cac thi nghiém lai
soma (somatic hybridization) va phat sinh dot bién (mutagenesis) can tao dong té bao
riéng r&, do d6 phai dan trai protoplast & mat d6 thip hon (100-500 protoplast/mL). Nudi
cdy & mat do thap gitp d& dang phan lap va xac dinh cac khuan lac lai khi c6 mat ctia hé
thdng chon loc. Kao va Michayluk (1975) dd xdy dung méi truong nudi cay protoplast
(KM 8p) (Bang 6.2) trong d6 cac protoplast dugc nudi cdy riéng r& (vi du: Vicia
hajastana) c6 kha nang phan chia cho t&i1 khi tao thanh callus. M6i truong nay con kich
thich phan chia nhanh hon & cac protoplast thit 14 ctia co linh lang (alfalfa), dau (pea),
khoai tdy, va san pham dung hop potato + tomato duge nudi cdy dan trai & mat do thap.

Céc protoplast nudi ciy trén moi trudng nay duoc dat trong tdi vi méi truong KM 8p sé
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tro nén doc doi voi te bao duoi di€u kién anh sang manh.

Bang 6.2. Méi truong KM 8p ding cho nudi ciy protoplast ' mét d9 thap (khir trimg bang phuong

phap lgc)

Thanh phan Nong d6 | Thanh phan Nong do
(mg/L) (mg/L)

Mubi khodng Cdc acid hitu co
NH,NO; 600 (chinh pH téi 5,5 bang
KNO; 1900 NH4OH)
CaCL.2H,0 600 Sodium pyruvate 5
MgS0,.7H,0 300 Citric acid 10
KH,PO, 170 Malic acid 10
KCl 300 Fumaric acid 10
Sequestrence 330 Fe 28
KI 0,75 Cac vitamin
H;BO; 3 Inositol 100
MnS0O,.H,O 10 Nicotinamide 1
ZnS0,.7H,0 2 Pyridoxine-HCI 1
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Na,Mo004.2H,0 0,25 Thiamine-HCI 10

CuS04.5H,0 0,025 D-Calcium 0,5

CoCl,.6H,0 0,025 | pantothenate 0,2
Folic acid 0,01
p-Aminobenzoic acid

Duong Biotin 0,005

Glucose 68400 Choline chloride 0,5

Sucrose 125 Riboflavin 0,1

Fructose 125 Ascorbic acid 1

Ribose 125 Vitamin A 0,005

Xylose 125 Vitamin D3 0,005

Mannose 12 Vitamin B, 0,01

Rhamnose 125

Cellobiose 125

Sorbitol 125

Mannitol 125

Cdc phytohormone bau tuong x lua | Pau tuong x dau Ha

mach Lan

2,4-D hodc N. glauca

Zeatin 1 0,2

NAA 0,1 0,5

Vitamin-free - 1

casamino acid 125 -

Nudc dira (ldy tr qua | 10 ml/L -

gia xtr 1y 60°C/30 phit

roi loc)

- K¥ thuat ting nudi dudng

Mot hudng khéc trong nudi cdy protoplast & mat do thap 1a k¥ thuat ting nudi

dudng (feeder layer technique). Raveh va cs (1973) di chun bi tang té bao nudi dudng
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bang cach chiéu xa tia X (2x103 R) 1én cac protoplast dich huyén phu té bao cia thude 14,
khi d6 sy phan chia ctia t& bao bi e ché nhung van cho phép ching duy tri cac hoat dong
trao ddi chat. Cac protoplast bi chiéu xa s& duoc rira sach ba 1an va sau d6 dan trai ching
trén moi truong cd agar mém & mat do 2,4x10*/ml. Nubi cdy trai cac protoplast khong
qua chiéu xa & mat do thap (10-100 protoplast/ml) trén ting nudi dudng nay.

- Pong nudi cdy céac protoplast

Céc protoplast ctia 2 loai khac nhau ciing dugc dong nudi cay dé kich thich sy
sinh truéng cta chung hodc cta té bao lai. Phuong phap dong nudi cdy duoc sir dung
trong nhimg thi nghiém ma céc callus hinh thanh tir 2 loai protoplast co thé phan biét
hinh thai duge. Vi du: Céac té bao lai phan 1ap mot cach co hoc (mechanically isolated
hybrid cells) duoc dong nudi cdy véi cac protoplast phan lap tir chung bach tang (albino
strain) s& phat trién thanh cac khudn lac mau xanh 14 loai khuén lac d& phan biét véi cac
khuén lac khéng c6 mau xanh cta chung bach tang.

- Nudi cy vi giot

K§ thuat nudi ciy vi giot (microdrop culture) da thanh cong ¢ trudng hop nudi
cdy cac té bao lai cta Nicotiana glauca (+) Glycine max va Arabidopsis thaliana (+)
Brassica campestris. K§ thuat nay can dia nudi cdy Cuprak duoc thiét ké dac biét gom c6
mot ngan bén ngoai nho va mot ngan bén trong 16n hon. Céc protoplast riéng ré hodc cac
thé di nhan trong giot moi trudng dinh dudng (khoang 0,25-25 pl) duoc chuyén bang
pipette Drummond vao mdi ngin bén trong ciia dia Cuprak. Ngin bén ngoai chira day
nude vo trung dé duy tri do 4m bén trong dia. Sau khi ddy ndp, dia dugc quan gidy
parafilm, giir & diéu kién anh sang va nhiét d6 t6i thich. Ty 18 t& bao/dung tich méi trudng
nudi cy thich hop tuong dwong mat do 2-4x10°/ml. Néu ting kich thudc giot (~ 25 ul),

tuc 1a giam mat d¢ dan trai s€ cho hiéu qua nuoi cay kém hon.

6.3.2. Tai sinh cdy tir protoplast
6.3.2.1. Tao vich té bao

Qua4 trinh hinh thanh vach té bao c6 thé hoan chinh trong vong hai dén mot vai
ngdy mic du cac protoplast trong nudi cay thuong bat du tai sinh vach t& bao ngay sau
khi phan lap moét vai gio. Vach té bao duoc tao thanh bao gém cac vi soi (microfibrils)
sap xép long 180, qua trinh nay doi hoi cung cip ngudn carbon (sucrose) trong moi truong
dinh dudng. Cac chat phan ly ion dé 6n dinh tham thu trong méi trudng da ngin can sy
phat trién vach té bao. Céc protoplast phat trién vach kém thuong phan chia té bao ciing

rat kém.
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6.3.3.2. Phat trién callus va tao cdy hoan chinh

Ngay sau khi tao vach té bao chung quanh protoplast, cac té bao dugc tai cau trac
da tang kich thudc va sau mat tuan xuat hién su phan chia té bao dau tién. Sau 2-3 tuan,
cac khuan lac té bao co kich thudc 16n dugc tao thanh va co thé cdy chuyén ching lén
mdi truong khong co su diéu chinh ap luc tham thau dé phat trién callus. Céc callus nay

dugc cam (mg dé phan hoa co quan, hodc tai sinh ciy hoan chinh.
6.4. Protoplast va van dé chon dong té bao

Co thé thuc vat bac cao thuong c6 kich thude kha 16n cho nén cac ky thuat xu 1y
va chon dong kho thuc hién vé6i s6 lugng co thé theo tinh toan xac suat théng ké, chinh vi
vay k¥ thuat chon dong thuong chi dugc ung dung & dbi tugng vi sinh vat va dat duoc
nhiéu két qua rat kha quan.

Bing bién phap bo thanh cellulose va dua co thé thuc vat vé trang thai timg té bao
riéng 1& vai kich thude khong 16n hon nhiéu so véi co thé vi sinh vat di cho phép tién
hanh k¥ thuat chon dong vi sinh vat ddi voi thue vat bac cao. Mot dia petri duong kinh 5-
7 em cho phép nudi téi 5x 10° protoplast thude 14 trong khi mudn trdng 5x10° cay thude
14 can c6 106 m” tirc 13 100 ha dét canh téc.

Ngoai ra, co thé thuc vat bac cao 1a co thé da bao dugc phan héa thanh cac to
chtrc khac nhau. Néu tién hanh xu 1y dot bién ca téng thé d6 rat kho dat duoc tan sb can
thiét. Sir dung té bao tran riéng r& cho phép loai bé mdi twong tac véi cac té bao bén canh

va nhitng thay d6i di truyén c6 diéu kién biéu hién rd rang hon.
6.5. Dung hgp protoplast

6.5.1 Xir Iy bang NaNO;
Nam 1970, Power va cs da dung NaNO; (0,25 M) kich thich dung hop hai

protoplast. Carlson va cs (1972) ciing ding phwong phép nay dé san xuat cdy lai soma
dau tién (Nicotiana glauca x N. langsdorffii). Tuy nhién, phuong phap niy cho hiéu suét
thdp vi NaNOj; khong thich hop véi té bao bi khong bao hoa manh nhu protoplast tir nhu

mo la.
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Hinh 6.6 Dung hop té bao trin bang xir li PEG

6.5.2. Xir Iy bang PEG

Téc nhén kich thich dung hop 1a PEG (polyethylen glycol). Khoang 0,6 ml dung
dich PEG (hoa tan 1 g PEG mol. wt. 1500 trong 2 ml glucose 0,1 M, CaCl, 10 mM, va
KH,PO, 0,7 mM) 1am thanh mot giot protoplast va chuyén 1én dia petri. Sau khi day nip,
protoplast trong dung dich PEG dugc nudi ¢ nhiét d§ phong trong 40 phut, pha loang
dung dich PEG bang cach b sung 0,5-1 ml méi truong nudi cy protoplast sau mdi 10
phut. Rira protoplast voi dung dich khong ¢6 tac nhan dung hop bang cach ly tim va cac
protoplast dugc treo trd lai trong moi truong nudi cay.

Nong d6 va trong luong phan tir cia PEG quyét dinh sy thanh cong cta thi
nghiém dung hop. PEG c6 trong luong phan tir thip (~ 100) khong thé tao ra mot su dinh
chat chic chan, trong khi PEG trong lugng phan tir 6000 cho hiéu qua dung hop cao hon.
Xiur ly PEG cing v6i pH/Ca” ¢6 hiéu qua ting tin sé dung hop va kha ning sdng ciia cac
protoplast.

Sau khi xir Iy bang tac nhan dung hop, cac protoplast duwoc nudi cay theo phuong
thire chuén. PEG c6 2 tac dung: hodc cung cp mot cau ndi dé Ca>" co thé lién két cac bé
mit mang véi nhau hodc dan dén sy rdi loan tich dién bé mit mang trong sudt qua trinh

rira giai.
6.5.3. Dung hop bang dién

Phuong phap nay don gian hon, nhanh hon va hiéu qua hon dung hop bang hoa
chat. Piéu quan trong hon ca 1a dung hop bang dién (electrofusion) khong gay doc ddi
v6i té bao nhu thudng thay & cac protoplast hodc cac thé di nhan dugc xir 1y bang PEG.
Ngudi ta di dung cac xung dién (electric pulses) dé dua truc tiép DNA ngoai lai vao
trong té bao thyuc vat, k¥ thuit nay di lam ting su quan tdm vé viéc tng dung dung hop

bang di¢n vao linh vyuc di truyén té bao soma.
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Senda va cs (1979) 1a nhiing ngudi dau tién nghién ctru theo hudng dung hop
bang dién & Rauwolfia, qua trinh dung hop da thyc hién thanh cong khi dung xung dién
5-12 amp DC. Sau d6, Zimmermann va Scheurich (1981), ciing di chimg minh rang cac
protoplast c6 thé dung hop bang dién truong va dua ra mot protocol co thé st dung rong
rdi. Protocol nay bao gom 2 budc: Pau tién, cac protoplast duoc dua vao trong ngin dung
hop nho ¢ 2 day kim loai song song voi nhau dong vai tro 13 cac dién cuc. Tiép do, sir
dung dién ap thp va truong dién tir ACdao dong nhanh, kich thich cac protoplast sap
thanh ting chudi t& bao giita cac dién cuc. Sau khi cac t& bao xép hang hoan chinh, qua
trinh dung hop dugc thuc hién theo timg dot ngin cta xung DC dién 4p cao. Xung DC
dién 4p cao tao ra sy pha v& thuan nghich cia mang nguyén sinh chat & vi tri tiép xuc
clia cac té bao, tao ra su dung hop va tai to chirc lai mang mot cach hop 1Iy. Mot qua trinh
hoan chinh bat dau tir luc dua cac protoplast vao bén trong ngin va chuyén ching 1én moi
truong nudi cdy, co thé dugc hoan chinh trong 5 phut hodc it hon.

Céc thé di nhan hinh thanh nhd dung hop bang dién di phéan chia trong moi
truong nudi cdy va co kha ning tai sinh chdi hodc cdy lai soma, bao gdm: Nicotiana
tabacum (+) N. tabacum, N. plumbaginifolia (+) N. tabacum, N. glauca (+) N.
langsdorfii, va Solanum tuberosum (+) S. phureja. Mot sb t6 hop lai protoplast di hinh

thanh callus nhu: Brassica napus (+) B. napus va Solanum brevidens (+) N. rustica.

’ﬁ_-—- Budng dung b

| \/\ 44 May phat dign =dng hinh sine

I I R My phat Jign xung AC

Hinh 6.7. So do dung hop bang dién

Budng dung hop c6 2 dién cuc song song duoc ndi véi may dao dong tan sb cao
(may phat dién song hinh sine hodc truong AC) va may phat dién xung DC.
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Hinh 6.8. Cic protoplast thit ld ciia cdy thudc ld xép thanh chudi ngoc trai dwéi anh
hwong cua trwong AC (100 V/cm, 0,6 MH?7)

6.5.4. Chon loc cic thé lai soma

- Phuong phap man cam dugc pham

C6 thé tmg dung sy man cam khac nhau cta cc protoplast phan 1ap tir cac loai
khac nhau. Vi du: Petunia hybrida va P. Parodii d6i véi actinomycin D. Trén moi trudng
MS, cac protoplast t& bao thit 14 ctia ctia P. hybrida phat trién manh tao thanh khdi callus
16n trong khi & P. parodii cic protoplast chi tao thanh cac khuan lac té bao nho. B6 sung
actinomycin D vao mdi truong nudi cdy cé hiéu qua dbi voi kha ning tai sinh cua
protoplast P. parodii, nhung & P. hybrida cac protoplast lai mat kha ning phan chia. Mic
di mdi trudng nudi ¢ bd sung duge phdm, cac thé di nhan van co thé sinh trudng va sau
cung phan hoa thanh céc cay lai soma.

- C4c dot bién khuyét dudng

Chon loc céc thé lai soma nho sy bd sung di truyén cua cac dot bién khuyét dudng
Mic du phuong phap nay tng dung cho cac thuc vét bac cao c6 gip mot sd khé khan,
nhung ngudi ta cling di thanh cong trong viée chon loc mot sb luong 16n cac thé lai soma
bing cach dung cac protoplast khuyét tdt enzyme nitrate-reductase (khong st dung
nitrate) va cac dong dot bién thudc 1a khang chlorate. Cac protoplast ctia hai dot bién
khac nhau nay di dwoc dung hop va nudi cdy trén moi trudng chira nitrate (ngudn
nitrogen chinh). Trong thi nghiém d6i ching cac protoplast bd me khong sinh truéng khi
c6 mit nitrate trong khi cac san pham dung hop da tai sinh cay.
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Loai A LoaiB
Wa thit la M thit 14
U enzyrme, riva U enzyrne, rka

Protoplast A FrotoplastB

v

Dung hiop

}

Wi trirdng nudi bd sung actinormycin D

| | |

Cac khudn lac té bao Cac khudn lac khéng phan chia
¢ mau xanh va nho té bao cd mau xanh
ithé lai)

} }

khiang sinh tredng thém  Callus cd mau xanh

l

Cay lai soma

So dé 6.1. So do chon loc cdc thé lai soma bang cdch trng dung sw min cim

khdc nhau ciia cdc protoplast thit ld doi véi actinomycin D

- Chon loc bé sung di truyén

Dung phuong thirc chon loc bang mat dé phan 1ap cac té bao lai phat trién trén
mdi truong nudi cdy cé thanh phan gy man cam ddi véi cac protoplast bd me. Thi
nghiém dién hinh 14 dung protoplast dang hoang dai (md thit 18) cia Petunia parodii
dung hop voi protoplast bach tang phan 1ap tir nudi cdy dich huyén phu té bao cua P.
hybrida, P. inflata va P. parviflora trong cac thi nghiém riéng r&. O trong tit ca cac to
hop nay protoplast mau xanh ciia P. parodii bi dio thai & giai doan khudn lac co kich
thudc nho, trong khi cic protoplast ctia cac loai bd me khac phat trién thanh cac khuan

lac khong mau . Nguoc lai, cac thé lai sinh san thanh cac callus mau xanh va sau d6 thanh
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cay lai soma. Phuong thurc nay cling dung dé lai soma khac loai & cac chi Daucus, Datura

va cac chi khac.

Loai A
[dang hoang dai)
M thit 13

U enzyme, rira

Protoplast A

Lodi B
{dang bach tang)
Dich huyén phi té bao

U enzyrme, riva

FrotoplastB |

|

Dung higp

}

M tredrng chon o

| |

Khudn lac té bao Khuan lac té bao
co mau xanh va nha co mau xanh

| |

Khing sinh Callus mau xanh
tredrng thérm ithé lai)
Caylai soma

|

Khudn lac té bao
. - o
co mau trang

|

Callus mau tring

So db 6.2 Phwong thirc chon lpc bé sung di truyén chi c6 callus lai tdi sinh cdy

Tuy nhién, trong cac thi nghiém lai soma khac chi, nguoi ta da dung phuong thic

trong d6 cac protoplast bd me va cac thé lai di nhan duoc phép phat trién callus trong

nuoi céy. Két qua tao ra ba loai callus khac nhau v& hinh thai, va c6 thé xac dinh dugc

cac mo lai, la cdc mo sau d6 dugc phan 1ap ra de tai sinh thanh cay lai soma
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Lodi A Loai B
(dang hoang dai) (dang hach tano
Mé thit 13 Dich huyén phil té bao
hiode mid 14
U enzyrme, rika U enzyme, rika

Protoplast A |F'rntnp|aatEl

k4

Dung hep

!

Wi trireeng nudi cay

| | |

Callus mau xanh Callus mau xanh Callus mau tring
khing cd 16ng tor 6 18ng tor (thé 1ai
Cay lai soma

So' dé 6.3. Phwong thirc diing cho lai soma khdc chi ciia Atropa belladonna

- Str dyng céc dot bién bach tang c6 cac gen khong allele cho chon loc bd sung di
tmyén

Melchers va Labib (1974) da tién hanh thi nghiém bang cach sir dung protoplast
ctia hai giong thudc 14 Nicotiana tabacum: Gidng s (sublethal) khong tong hop dugc diép
luc binh thudng nén rat man cam véi anh sang cuong do cao. Gibng v (virescent) ciing
khong tao duoc lyc lap binh thudng 14 non trang hoan toan va min cam véi anh sing
cuong do cao.

Hai gidng nay 14 hai dang dot bién c6 thé bo sung cho nhau dugc khi lai tao, nghia
1a nudi cay ¢ anh sang 800 lux toi giai doan ra hoa, sau d6 cho thy phan chéo sé& thu dugc
cay lai F; c6 14 xanh binh thuong va chiu dnh séng cao (10.000 lux).

Melchers da tién hanh tach protoplast ciia cdy don bdi thu duogc tir nudi cdy bao
phan ciia cdy s va cdy v roi cho dung hop. San pham dung hop dugc chon loc trén moi

truong chiéu 10.000 lux cho két qua chi nhitng hop bao sdng va phat trién thanh khoi
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callus xanh, trong khi cac loai té bao b me déu chét. Cay tai sinh tur khéi callus xanh co
14 xanh binh thuong va chiu dugc anh sang cudong do cao.
Thanh cong ciia Melchers 13 da st dung hai d6t bién bd sung va chimg minh duoc

san pham dung hop mang gen bo sung do.

6.5.5. Chon loc cic té bao lai

Binh thuong, cac té bao lai duge tao thanh trong qua trinh dung hop protoplast tir
hai loai xa nhau vé& quan hé ho hang. Cay tai sinh tir t& bao lai nhu thé s& co plastome tir
ca 2 1oai bd me nhung hé gen churc nang chi cua mot loai do c6 sy dao thai mot bo nhiém
sdc thé. Vi thé, cay c6 ngudn gdc tir nhitng ciy tai sinh d6 s& 1a thé lai di truyén chi cho
cac tinh trang té bao chat.

Dé chuyén gen té bao chat mot cach hiéu qua, cac té bao cta loai cho té bao chit
s& duoc chiéu xa. Chiéu xa bang tia X hodc y tir 50-300 Gy c6 hiéu qua timg phan hoic
bat hoat hoan toan céc té bao cho. Xir 1y theo phuwong thirc niy ngin chin hoan toan su
phan chia ciia cac té bao khong dung hop va c6 vai tro nhu mot nhan t6 chon loc dé sang
loc cac té bao lai. Phuong thirc dung hop dung tia y duoc tmg dung thanh cong trong lai
khéc loai va, thinh thodng, khéc chi ¢ cad 2 mirc d§ nhan va co quan ti. Tac dong qua lai
giita nhan va té bao chit c6 thé xut hién ngay ca trong nhimng san pham dung hop dung
tia y khi ching dugc xuit phat tir nhimg protoplast thudc nhitng loai hiru tinh khong
tuong hop nhau. Sy phan chia & cac san pham dung hop, va cac té bao tiép theo sau, s&
lam ting khuén lac té biao ma ¢ d6 su dao thai khong dinh huéng nhiém sic thé da xuat
hién tu ph'?ln cho. Tuy nhién, gidi han dao thai tuy thudc vao hé gen cho va cac diéu kién
nudi cay xac dinh.

Maliga va cs (1982) chimg minh ring tinh khang streptomycin dugc ma héa boi
chloroplast c6 thé dugc chuyén thong qua té bao chit. Tuwong tu, Tan (1987) thu duoc cic
té bao lai bang cich dung hop té bao chit cta Petunia hybrida va protoplast cua

Lycopersicum peruvianum.
6.6. Ton tai ciia k¥ thuét protoplast

K§ thuat protoplast da thu dugc thanh cong ¢ cac loai thude ho ca (Solanaceae) va
mot s6 ho khac, nhung thanh coéng ¢ ho hoa thao (Poaceae) 13 ho cua cac cdy trong ngil
cdc chinh con rat han ché.

Potrykus (1980) di thao luan rat k vé van dé nay. Theo Potrykus c6 nhitng chi

tiéu sau lién quan dén két qua nudi cay va tai sinh tir protoplast tiém lyuc in vitro.
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1. Phan lap

- Co s di truyén cua té bao (kha ning tiém tang cia té bao trong nudi cdy in
Vitro).

- Tuong tac té bao trong cdy.

- Co ché phan hoa trong qua trinh phat trién co thé.

- Ngudn gdc co quan va cay hoan chinh.

- Trang thai sinh 1y ctia té bao.

- Tac dong cua qua trinh phan lap.

- Tac dong cua trang thai phan lap.

2. Piéu kién nudi cdy
- Nhu cau dinh dudng.
- Nhu cau vé phytohormone.
- Diéu kién vat 1y ctia nudi cay.
- Cac yéu td tre ché c6 thé xuat hién.

- Tac dong ctia mat do quﬁn thé té bao

3. Su phan bao
- Sinh tong hop thanh té bao.
- biéu khién sinh tong hop thanh té bao.
- Chirc ning cta thanh té bao ddi véi phan bao.
- Piéu khién su phan phén bao.
- Diéu khién sy phan chia nhan.

- biéu khién phan bao.

4. Su phan hoa
- Diéu khién phan hoéa té bao.
- Tuong tac té bao trong nudi ciy.
- Piéu khién va co ché tao kiéu mo.

- Piéu khién qua trinh tao co quan, phoi.
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6.7. Thue hanh nudi ciy Protoplast

6.7.1. Nguyén li¢u thuc vt

La cua cdy thudc 14 in vitro dugc chon dung 1am nguyén liéu tach protoplast. Sir
dung cac 14 dugc tach trong ngay.

6.7.2. Chudn bj méi truong

Dung dich enzyme tach protoplast:

+ Onozuka cellulase R10 0,5 %
+ Onozuka macerozyme R10 0,1 %
+ Mannitol 13,0 %

+ PHmoi truomg ~ 5,8
Dung dich ndy dwoc khir tring bang mang loc Millipore loai c¢6 duong
kinh 16 loc 0,2-0,25 pm.

6.7.3. Tién hanh

* Ngay thir nhat

a Cac mau 14 thude 14 in vitro dugce loai bo hét gan 14 va dit 1én dia petri thuy tinh
v tring. Dung dao cdy bam nho cac manh l4.

2 Cho cic manh 14 d3 bdm nho vao cdc dong vo trung loai 50 ml bd sung 10 ml
dung dich enzyme tach protoplast. Boc cc dong bang gidy parafilm, ghi nhan va dit
trong t6i qua dém trén may lic & toc do thap (khoang 40 vong/phiit).

* Ngay thur hai

= Dung micropipette chuyén dich protoplast 1én luéi loc vo tring (® = 65um) dat
trong cdc loai 50 ml.

s B6 sung thém 3 ml dung dich ria (PI + 10% mannitol) vao coc chira cac manh
14 vun, lic manh, va loc tiép trén ludi loc roi chuyén vao hon hop protoplast-enzyme cua
budc trén.

o B6 sung thém 2 ml dung dich rira dé rira proptoplast hét khoi ludi loc 1. Chuyén
hdn hop protoplast-enzyme (tong cong 15 ml) vao tube ly tdm loai 15 ml va ly tim 50xg
trong 10 phut.

o Loai bo phan dich ndi phia trén, tai huyén phu tiéu thé bang 10ml dung dich
tach (PI + 20% sucrose), thém 1ml dung dich rira 1én trén bé mat dung dich tach va
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protoplast sao cho khong 1am hoa 1an hai dung dich, t5t nhat 1 tao thanh hai pha (nho tir
tir dung dich rira bén thanh tube tranh ban tung toé 1én dich rira bén dudi), ly tim 50xg
trong 10 phut. Cac protoplast séng sot s& ndm & trén bé mat dung dich .

o Dung micropipette hit 16p protplast mau xanh luc ndi trén tube ly tAm va
chuyén n6 sang mét tube ly tdm sach, thém 10 ml dung dich rira va ly tAm lai. Protoplast
s& lang xudng day tube va co dang vién.

o Rura protoplast thém mot 1an nira trong 10 ml dung dich rira. Loai bo phan nbi
trén mat va tai huyén phu protoplast trong khoang ching 1 ml mdi trudng nudi cay
protoplast (PC).

= Pat mot giot protoplast trén budng dém hong ciu va udc luong mat do
protoplast (s6 luong té bao/sé 6 dém x10.000). Nudi ciy protoplast bang cach pha lodng
50.000 té bao/ml méi truong nudi ciy protoplast va chuyén sang mot dia petri vo tring.

o Boc lai, ghi nhin va nudi ciy qua dém trong téi & 28°C.

* Ngay thu ba

Chuyén sang nudi ciy ¢ anh sang yéu (10-20 umol.sec/m” hodc boc mot 16p vai
thwa dudi dén huynh quang anh sang trang, v6i chu ky chiéu sang 16 gio, nudi trong 2
ngay.

* Ngay thtr nam

Chuyén sang nudi ciy & cuong do anh sang cao hon (50-75 pmol/sec/m?) trong 2
ngay bang cach bo 16p vai thua ra.

* Ngay thu bay

Ghi lai két qua cta bai hoc nudi cay protoplast, sé t& bao phan chia tir tong so té
bao nudi cdy ban dau, trong mot mau c6 100-200 protoplast nudi cay. C6 dau hiéu cua su

nhiém ban khong.
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Chwong 7. NUOI CAY TE BAO VA CHON DONG TE BAO
7.1. Nudi ciy té bao don

Ban than mdi té bao thuc vat 1a mot don vi doc 1ap, né chura dung tat ca nhitng
thong tin di truyén dic trung cta co thé tir @6 né sinh ra. Cho nén mdi té bao co thé xay
dung lai toan bo co thé méi nhé tinh toan thé. Thuc vat bac cao la mot nguén cung cép
cac hop chit hoa hoc va duoc lidu rat quan trong. Tuy nhién trong nhimg nim gan day
san lugng céac thuc vat do rat kho dam bao & muc 6n dinh do hau qua cua mot ) yéu tb
nhu:

- Piéu kién ty nhién khong thuan loi.

- Chi phi lao dong ngay cang tang.

- Kho khin k¥ thuat va kinh té trong trong trot.

Phuong phép nudi cdy té bao dich huyén phu (dich 10ng) ctia thuc vat c6 kha ning
g6p phan giai quyét nhitng kho khin trén.Nhing té bao trai qua qua trinh nudi cdy va
sinh truong trong dich huyén phu goi 12 dong té bao. Dong té bao c6 nhimng dic diém sau:

- Kha ning tach té bao cao

- Phat sinh hinh thai dong nhat

- nhan to va té bao chat dam dic

- Nhiéu hat tinh bot

- C6 nhitng dan liéu tao co quan

- C6 khé ndng nhan doi trong 24-72 gio

- Mt tinh toan thé

- Tang murc da boi thé

Dich huyén phu dugc tao ra do sy nuoi céy mot manh mo s¢o khong c6 kha nang
biét hoa, trong mdi trudng long va duge chuyén dong trong sudt thoi gian nudi cdy.Co
thé nudi cdy mot manh mo biét hoa vao trong méi trudong mic du thoi gian nudi ciy s&
kéo dai nhung nhitng té bao nudi cdy s& ¢ trang thai tu do. Tuy nhién khong c6 dich
huyén phti nao chi c6 nhiing té bao don. Cac té bao lién két véi kich thude khac nhau, cac
té bao dang phan chia va nhimg t& bao chét. Danh tir xdp (friability) dung dé chi nhiing
té bao tach roi nhau sau khi phén chia.

Muc d6 tach roi té bao phu thudc kha nang tao nhiéu té bao Xép va duge didu

khién boi méi trudong. Tang ti 1¢ Cytokinin/ Auxin s& san xuét nhiéu té bao x6p.
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Can c6 mot lugng md seo ban dau thich hop 1a 2-3 g/em’. Khi mé seo dugc ciy
vao dich 16ng ta co ngay giai doan Lag-phase. Pay la giai doan dau tién cho dén khi co
tin hiéu phan chia dau tién, sau do 13 giai doan Exponential-phase va Linear-phase; 1a giai
doan té bao phan chia, té bao ting sb lugng va ting quan thé nhanh. Sau cung 13 giai doan
Stationary-phase 1a giai doan té bao khong phan chia, luong té bao sinh ra va chét di bang
nhau. Sau cung la giai doan suy vong.

Nhimng tién bo cua ky thuat nay trong nhitng nim gan ddy da dugc nhiéu cong
trinh téng két. Nudi céy té bao thuc vat trong diéu kién in vitro dé san xuét cac chét tu
nhién ¢6 mot sd wu diém sau:

- Céc té bao thuc vat co thé duoc nudi cfiy trong cac diéu kién nhan tao ma khong
phu thudc vao thoi tiét va dia 1y. Khong can phai van chuyén va bao quan mot sé luong
16n cac nguyén li¢u tho.

- C6 thé kiém soat chit lvong va hiéu suit ctia san pham bang cach loai bo cac tre
ngai trong qua trinh san xuat thuc vat, nhu 13 chat luong cua nguyén liéu thd va sy dong
nhét giita cac 16 san xuat.

- Mot s6 san pham trao doi chat co thé dugc san xuat tir nudi cay dich huyén phu
c6 chat lugng cao hon trong cdy hoan chinh.

- Mot s6 san pham trao doi chat ¢ thé dugc san xuat tir nudi cay dich huyén phu
c6 chat lugng cao hon trong cdy hoan chinh.

Thach thirc 16n nhat d6i voi cong nghé té bao thuc vat 1a sy on dinh cho phép
nuoi cfiy té bao thuc vt trén quy md lén va dat hi¢u suét tbi da cho su tich Ity va san
xuét cac hop chit ty nhién (hay con goi 1 cac san pham thtr cAp). Piéu nay c6 thé thuc
hién bang cach chon loc cac kiéu gen thich hop va cac dong té bao c6 san luong cao, xay
dung cac cong thirc méi truong dinh dudng hop 1y dé nudi ciy té bao, thiét ké va van
hanh céc hé théng nudi ciy té bao (bioreactor) hiu qua. Chiing ta ciing c6 thé sir dung
kinh nghiém va kién thirc c6 dugc tir nudi cdy vi sinh vat dé ap dung cho nudi ciy té bao
thuc vat. Tuy nhién, t& bao thuc vat va vi sinh vat c6 mot s6 dic diém khac nhau, vi thé
can phai cai bién va diéu chinh cac didu kién nudi ciy ciing nhu cau hinh ctia ndi phan

ung (bioreactor) dé tim dugc céc yéu cau ddc thu cua nudi cay té bao thyc vat.

Giao trinh nudi cay mo té bao thuc vat



235

MCS ML
R

Hinh 7. 1 Thiét bi nuéi cdy té bao don
7.2 Chon dong té bao

K¥ thuat chon dong té bao di ra doi rat sém trong nghién ctru vi sinh vat. Nhung
¢ thuc vat bac cao, k¥ thuat ndy méi duge ung dung cach day khoang hon 20 nam. Nguoi
ta c6 thé tién hanh xu 1y va chon loc té bao thuc vat & ba murc do chinh:

- Mo seo (callus).

- Té bao don (single cell).

- Té bao tran (protoplast).

Muc dich chon loc in vitro c6 thé khai quat & nhiing diém sau :

- Chon dong té bao chéng chiu cac diéu kién bt loi cua ngoai canh, vi du: chéng
chiu nong, lanh, phén, man, kho han...

- Chon dong té bao khang cac doc td: doc t6 do nAm bénh tiét ra, cac loai khang
sinh.

- Chon dong té bao san xuat du thira (over production) cac loai san pham chu yéu
la amino acid.

- Chon céc dic diém chi thi dé nghién ciru di truyén (genetic markers)...

Hién tuong bién di di truyén xudt hién ¢ cac t& bao khong phan hoa
(undifferentiation), cac protoplast phan 1ap, cic callus va ciac md nudi cdy in vitro.
Nguyén nhéan ciia bién di chi yéu 1a do nhing thay d6i vé sé lugng va cau triic ciia nhidm
sac thé. Tinh khong dong nhét cua té bao trong nudi cdy ting 1én do cac nhan td sau:
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(a) Nhiém sic thé ¢ trang thai kham hodc c6 rdi loan di truyén ¢ cac té bao cua
mau vat céy gay.

(b) Cac dic tinh mai khong theo quy ludt do cac diéu kién nudi cay gay ra. Trong
nudi cdy mo, cac kiéu thay doi nhu thé thuong bi loai bo khi muc dich chinh 14 ting cac
qué trinh nudi cay 6n dinh di truyén.

Nhirng nghién ciru gan ddy cho thdy cac thi nghiém nudi cdy mé hoic té bao
thudng trai qua nhitng thay doi di truyén (da bdi-polyploidy, 1éch boi-aneuploidy, dit giy
nhiém sic thé-chromosomal breakage, khuyét doan-deletion, chuyén doan-translocation,
khuéch dai gen-gene amplifications, va dot bién-mutations), va nhimng thay d6i nay biéu
hién & mirc d§ sinh hoa hodc phan tu. Nhu vy, nudi céy md va té bao thuc vat co kha
ning tao bién di di truyén twong dbi nhanh va khong can phai tmg dung céc k¥ thuét phic
tap khac. Bién di di truyén trong nudi cdy mo biéu hién & sy thay ddi tinh trang cia cac
cdy tai sinh va sau d6 truyén sang thé hé sau bang phuong thirc nhan giéng hitu tinh (vi
du: rau diép, thude 14) hodc dinh dudng (vi du: mia, khoai tay).

Céc bién dj chon loc dugc trong nudi céy mo ¢6 nhiéu cach goi khac nhau nhu:
dong callus (calliclones-tir nudi cdy callus) hodc dong protoplast (protoclones-tir nudi ciy
protoplast). Nam 1981, Larkin va Scowcroft dung mot thuat ngit chung 1a bién di dong
v tinh (somaclonal variation), mic di Evans va cs (1984) lai dung thuat ngir bién di
dong giao tir (gameclonal variation) cho cac dong bi bién d6i di truyén phat trién tir cac té
bao giao tur hodc thé giao tr. Sy da dang cta bién di & cac dong vo6 tinh lam ndi bat mot
thuc té rang bién di dong vo tinh c6 thé 1a mot cong cu rat hitu hiéu cho viée cai thién di

truyén cay tréng.
7.2.1. Pic tinh cia té bao thwe vat dwoe nudi ciy

Su 6n dinh cia cac dong té bao duoc nudi céy 1a su thé hién tdc d6 sinh truong va
sinh tong hop cac hop chit thir cip co gia tri kinh té, ddc biét nhét 1a ing dung k¥ thuat
nudi cay té bao trén qui md cong nghiép. Bién di di truyén ctia té bao nudi cay 1a co so dé
thu nhan nhitng thé bién di soma c6 nhimng dic tinh qui. Sy 6n dinh 14 yéu cau cin thiét
cho viéc vi nhan giéng cac dong té bao va chon loc 6n dinh trong tao gidng. Mot van dé
khac duge dé cap t6i trong thong bao vé nudi ciy té bao Catharanthus 1a tinh khong on
dinh cua cac dong té bao ddi véi viée tao san pham thir cip. Mot vai dong mét kha ning
tao alkaloid ngay cé khi tién hanh bao quan chiing.

Vi thé, hién tuong gidm nang suét khong thé hoan toan loai trir duge. Khé khin

ngay cang trd nén 16n hon khi dwa qui mé san xuat 1én dang céng nghiép. Nhu vy trude
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hét 1a phai tién hanh chon loc nhitng dong té bao t6 ra tuong dbi 6n dinh va tién hanh
nghién ciru co ché va nguyén nhan dan dén tinh bat 6n dinh. Hién nay, nguoi ta can tuan
theo qui trinh duoc Gmg dung trong nganh vi sinh vt hoc nham thu dugc nhimg dong té
bao c6 ning sut 6n dinh trong tit ca cac giai doan nudi cay dong thoi dé tranh mét hoan
toan nhitng dong san xudt nay. Mot s6 nghién ciru cho thdy c6 nhitng dong té bao chuyén
tao ra sdc td co tinh 6n dinh dic biét 1a nhiing diéu rat quan trong trong vin dé ning suit.
Thé nhung, xét vé& nghién ctru di truyén cho dén nay thi chi méi c6 mot cong trinh duy
nhat phan tich s6 luong nhiém sic thé ciia dong té bao tao nhiéu caroten va dong khong
tao caroten cua cdy Daucus carota vi tac gia khong tim thay su sai khac giita hai dong
nay. Su 6n dinh ning suat & day c6 thé do qué trinh ciy chuyén, nguoi ta chi cdy chuyén
nhirng khdi callus ¢6 mau sic ddm nhit, mic du viée 1am d6 hoan toan vo y thirc. Ngoai
ra, nguoi ta s& con phat trién k¥ thuat bao quan dong lanh dat t&i trinh d6 cho phép tranh
hoan toan sy xuat hién nhimng thay ddi do chinh k¥ thuat dong lanh gay ra. Phuong phap
bao quan bang cach giam phan chia té bao trong nudi ciy & nhiét dé 0°C 1a phuong phap
c6 hi¢u qua.

Viéc tai thiét duge nang suit cua dong té bao Catharanthus néu & trén c6 thé duge
giai thich bang hién tuong tai bién song toan bd van dé& mat di va tai thiét ning suat s&
dugc giai thich néu nhitng dong té bao duoc nghién ctru 1a dong epigenetic chir khong
phai 1a nhimg dong genetic. Sy that rang té bao thuc vat nudi cdy mang nhiéu dic diém
khong di truyén di dugc biét kha ky. Chi c6 mot so it truong hop ngudi ta chimg minh
dugc rang nhimng thay doi cua dong té bao 1a do nhimg dot bién cu thé trong genome va
plastome hodc nguoi ta chimg minh dwoc c6 nhing san pham gen thay dbi, vi dy nhu
enzyme thay d6i duoc tao ra. Nhu vy, viéc sir dung nhitng dong té bao epigenetic hoic
khong di truyén 1am phtc tap hoa muc tiéu san xuat cac hop chit thi cap bang nudi ciy
té bao. That khong may man vi rat kho chon duoc dong té bao khong mang nhiing thay
d6i khong di truyén vi rang muén ching minh diéu d6 phai tai sinh cay hoan chinh tir
nhitng dong té bao nay va sau d6 tién hanh kiém tra nudi ciy mé tir hat hodc cdy thu duoc
tr nhitng cay hoan chinh do.

Loai té bao chinh dung trong nudi cdy 1a nhimg t& bao mé seo 1a két qua cua
nhirng t& bao soma phan biét hoa va nhitng té bao lai hiru tinh. Tinh da dang cta nhimng
dong té bao 1a sy thuan loi cho cac nghién ctru sinh hoc. Nhitng mé seo dau tién, hinh
thanh qua sy phéan chia nhimg té biao & mo thuong khong dong nhat. Nhiing té bao mo
nudi cdy khac nhau 13 nguyén nhan tinh khong dong nhat cia té bao mé seo tién khoi.

Su phan bao nguyén nhiém bat thuong trong sudt qua trinh phat sinh va duy tri

phat sinh dan dén su hinh thanh nhiing té bao da boi, 1éch boi va tai xap xép lai nhidém
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sdc thé. Dung tc do sinh truong trong diéu kién nudi ciy thich hop dan dén viéc chon
loc nhanh chong nhing té bao khong di vao giai doan biét hoa; md seo khong dong nhat
tién khoi chuyén hoéa thanh té bao mé seo chit va sau do chuyén hoéa thanh té bao mé seo
x6p, ca hai loai t& bao nay khong c¢o cau triic mé hoc.

Thanh phan dinh dudng ctia méi trudng nudi cdy va hormone xac dinh dic tinh
sinh 1i va phat sinh biéu sinh cta nhitng té bao phu thudc vao nhitng phan khac nhau cua
md seo. Kiéu di truyén ctia mot loai thyc vat chiu anh huéng boi cac qua trinh bién doi
xéac dinh cau tric va toc do sinh truong ciia mo seo.

Dé c6 sy phan bao ¢ té bao don, can phai sir dung méi truong giau dinh dudng
hay méi trudng diéu kién bang cach nudi cdy chung véi mé dinh dudng hay mot 16p mo
cung cép dinh dudng.

Mat d6 té bao don cao va su giam thé tich méi truong thuc day té bao chuyén qua
phan chia, day 12 nhitng diéu kién dinh trudc dé phat sinh phan bao & nhing té bao khong
c6 kha nang phan chia.

Nuoi céy té bao thuc vat bac cao co tinh hai mat trong di truyén:

1- N6 mang tinh so hitu thong tin di truyén can thiét thé hién ¢ muc do té bao.
Thong tin di truyén nay duoc thuc hién trén chirc ning cua té bao.

2- Té bao nudi cdy van duy tri thong tin bd sung xac dinh kha ning san xut cac
co chét.

Nguyén nhan giy chét trong quan thé té bao invitro co thé duge phan chia theo
cac kiéu sau day:

- C6 su chét cua té bao O tit ca cac phase trong chu ki té bao

- Sy chét xuat hién & mot phase clia giai doan giam dan trong nudi cdy do gidi han
dudng chat hay su trc ché cta cac san pham doc t6 trong qué trinh trao ddi chat.

- Sy chét thé hién trudc khi té bao phén chia.
7.2.2. Nguyén liéu va diéu kién nudi cay

7.2.2.1. Kiéu gen va méu vit

Kiéu gen anh hudng 1én tan so tai sinh cdy va tan s bién di dong soma. Sun va cs
(1983) khi nghién ctru kha ning tai sinh & cac thé da bdi cua 18 thir (variety) khac nhau
ctia l0a thi chi tai sinh dwoc nhiéu dang bdi thé khac nhau ¢ thtr indica ma khong tai sinh

dugc ¢ thtr japonica.
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Mau vat dugc sir dung tir nhiéu nguén mo khac nhau nhu 14, ré, 16ng (internodes),
bau qué (ovaries) va hoa tu (inflorescenes). Ngudn méau vat duoc xem la rit quan trong
trong viéc xuét hién bién di dong soma. Nghién ciru ¢ cdy phong lit (geranium) cho thay
cac bién di soma c6 thé thu dugc tir canh gidm cudng 14 (petiole cuttings) hoic ré in vivo,
nhung khong thé tir canh gidm cua than (stem cuttings). Cay dira (Ananas cosmosus) phat
trién tir callus ctia hom giam (slip), chdi dinh va chdi nach (crown and axillary bud) cho
thdy chi c6 su bién d6i ¢ dic diém cua gai (spine), trong khi cac cdy phat trién tir callus
clia qua tu (syncarp) cho thdy c6 su bién di & mau 14, gai, 10p sap (wax) va tan 14 (foliage)
(Wakasa 1979). Van Harten va cs (1981) quan sat thiy co su thay doi hinh thai & 12,3%
cay khoai tdy téi sinh tir manh 14 (leaf discs), ngugc lai co6 téi 50,3% céc cay bién di co
ngudn gdc tir callus ctiia cubng bong (rachis) va cudng 14. Cac tac nhan chon loc khac
nhau duoc st dung dya vao cac ngudn mau vat khac nhau trong nudi cdy, tao ra mot diy

bién di dong soma gitra cac cay tai sinh.

7.2.2.2. Anh hwéng ciia phytohormone

Nong d6 cao clia cic nhan to diéu khién sinh trudng anh huong dén sy thay doi
ctia kiéu nhan trong céc té bao nudi cdy. 2,4-D cam ung bién di nhiém sic thé & cac cay
tai sinh trong nudi cidy mé cua lia mach (Deambrogio and Dale 1980) va khoai tay
(Shepard 1981) khi hién dién ¢ ndng do cao trong méi truong. Tuong tu, cac bién di
dong soma cua céac loai Nicotiana canh (ornamental nicotiana) thu duoc tir mau 14 trén
mdi truong c6 cung cdp BAP tir 5-10 mmol/L (Bravo and Evans 1985). Céc
phytohormone rét can thiét cho cam tng phat sinh co quan va phan hoéa chdi; tuy nhién,
ndéng do cao ciia cac chat nay khong cho phép tai sinh thanh cdy hoan chinh trong nudi
cdy mé va ty 1é phytohormone trong mdi truong can duge diéu chinh cn than trong cac

hé thong nudi cay nhan giong in vitro cho cac bién di dong soma.

7.3 Bién di dong té bao

7.3.1. Co sé phdn tir ciia bién di

Céc bién di cling c6 thé xuat hién nhu 1a két qua ciia nhitng thay doi tinh vi hon
do cac dot bién don gen xuit hién trong nudi cdy, va cac dot bién nay biéu hién rd rang
khong c6 nhing thay doi thudc nhan (karyological changes). Cac dot bién 1in khong phat
hién duoc trong nhitng cay Ry (cac cdy tai sinh in vitro tir cac té bao hodc md bat ky),
nhung biéu hién & thé hé R, (thé hé thu duogc sau khi tu thu phén (selfing) cua cay Ry).
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Thé hé F; phan ly tinh trang quan tdm theo quy luat Mendel véi ty 1& 3:1. Nhimng phan
tich sdu hon da xac dinh ban chét cua bién di. Bién dj dong soma cua céc dot bién 1an don
gen ciing di duoc tim thay & ngd, Nicotiana sylvestris, lta va laa mi. Trong mot sb
truong hop dic biét, cac dong chi thi di truyén (thiéu chlorophyll) di giup danh gia cac
cy tai sinh tir nudi ciy té bao

Nhiing thay d6i trong hé gen (genome) cua té bao chét ciing duoc quan sat & cac
dong soma. O cdy ngd co6 hai tinh trang thudc t& bao chat: (a) man cam voi doc t chiét tir
Drechslera maydis ndi T-tac nhan gay bénh rui 1a (leaf blight) & gidng ngd Southern, va
(b) t& bao chat bt duc duc Texas (cms-T). Ca hai tinh trang ndy duoc diéu khién boi
mtDNA (DNA ty thé).

Mot huéng khac cta dot bién don gen trong bién di dong soma lién quan véi cac
nhan t6 gen nhay (transposable elements). Chourey va Kemble (1982) di phat hién sy
bién di nhu 14 két qua cua sy xen doan ciia cac DNA gidng plasmid (plasmid-like DNA)
trong hé gen ty thé cua nudi cdy té bao ngd cms-s. Nhitng thay doi cam ung bing gen
nhay dugc thong bao chi tiét hon & cac dong thude 14, alfalfa va lta mi.

Bién di dong soma xudt hién ciing c6 thé do nhitng thay doi phan tr gdy ra do
hién tuong trao d6i chéo nguyén phan (mitotic crossing over-MCO) & cac cdy tai sinh.
Hién tuong nay bao gdm hai trudng hop bién di dbi xting va bat dbi xtung. Cac dot bién
don gen boi MCO c6 thé hinh thanh mot co ché théng nhét cac bién di di truyén méi.
Nhiing thay d6i nho trong ciu tric cia cac nhidm sic thé co thé ddn dén nhiing thay doi
vé su biéu hién va chuyén giao di truyén (sang thé hé sau) cta cac gen dic trung, nhu 1a
khuyét doan (deletion) va nhan doan (duplication) ctia mot ban sao (hodc nhiéu ban sao)
cia mot gen, hodc su bién doi gen trong cac qua trinh stra chita. Sy tai td hop vé sau,
hodc dut gdy nhidm sic thé & ving wu tién hodc cic “diém nong” di truyén (hot spots)
clia cac nhidém sic thé dic biét anh huong dén hé gen dan dén thay do6i biéu hién
phenotype.

Céc nghién ciru gan day da chimg minh rang nhiing thay d6i trong DNA co quan
tir, cac profiles ctia protein va isoenzyme lién quan v&i su xuét hién cua bién di dong
soma ¢ thyc vat (lta mi, laa, khoai tdy, ngo, lia mach va lanh). DNA co quan tir dugc
tinh sach twong ddi dé va c6 chudi nucleotide phirc tap. Mot sd enzyme cat han ché c6 thé
dé dang phan biét giita cac kiéu cytosine-methylation (thay doi trong cac bién di dong
soma) bén ngoai va bén trong & vi tri cit han ché. Cac dong soma ciia lda mi ¢ nhiing
bién d6i & mat bén cua gliadin. O Ita mach, cac bién di thuong c6 ngudn gdc tir nudi cay
callus; nhitng bién di c6 lién quan téi cac doan spacer 1 ctia rDNA va cac hordein ciing

da duoc tim thay.
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7.3.2. Ban chit ciia bién di dong giao tir

Nguyén lidu di truyén trong cac té bao va mé soma dugc phan bd mot cach binh
thuong nhu nhau thong qua qué trinh nguyén phan (mitosis). Nguoc lai & cac giao t,
ching 1a san pham ciia qua trinh giam phan (meiosis), nhan mdt nita cta sy bo sung di
truyén véi cac allele theo cac quy ludt phan ly doc lap theo Mendel. Dé phan biét cac
dong soma c6 ngudn gbc soma va cac dong giao tir cd ngudn gde giao tir, ngudi ta ding 3
thong sb khac nhau. Tha nhét, ca hai loai gen dot bién 13n va tréi cam ung badi bién di
dong giao tir s& biéu hién truc tiép ¢ cac cdy don boi tai sinh tir tiéu bao tir (microspores)
ctia cac bao phdn nhi boi (tir d6 chiing s& c6 chi mot ban sao ciia mdi gen). Pidu ndy cho
phép phan tich truc tiép cac dong giao tir (Rg) dé xac dinh cac thé bién di mdi. Thir hai,
cac thé tai to hop phat trién trong cac dong giao tir s& 1a két qua cua t6 hop chéo giam
phan (meiotic crossing over). Thtr ba, dong giao tir ¢6 thé duoc dung chi sau khi co duge
su 6n dinh nho gép d6i s6 lugng nhidm séc thé cua no.

Gi4 tri ctia bién di dong giao tir trong cai thién di truyén rd rang tir sy phat trién
ctia cac dong don boi kép (double-haploid) bang cach nudi cdy bao phén cua cac cdy lai
F, ctia lia mi va lta. Nudi cdy bao phan da duoc sir dung dé phat trién cac cay tai to hop
ctia thé lai F, cua ltia mi giita giéng Xian nog 5675 (mdt thir c6 may tring, rau ¢ dau hat
thoc, cum hoa hinh chily va cubng hoa ngin) va gidng Jili (mot th c6 may mau do, c6
rau, cum hoa hinh thoi va cuéng hoa cao). Mot ) cay don boi kép da dugc phat trién
biéu hién cac dic diém hdn hop cta ca hai bd me.

Bién di & cdy tai sinh tir mo ciia thé giao tir dd dugc thong bao & mot sd trudng
hop do kham pha ra “di hop tir du” (residual heterozygosity, thuong co6 ¢ vi khuén).
Huéng nghién ciru kham pha cac di hop tir du ¢ thyc vat 1a nudi cdy bao phan tir cac thé
don boi kép va kiém tra bién di xudt hién & cac chu trinh tiép theo cua sinh san don tinh
(androgenesis). Kiém tra cac cdy c6 ngudn gbc tir chu trinh thir hai ciia nudi ciy bao phin
don boi kép cay thude 14 da tim ra duoc cac bién di vé ning suit, chiéu cao ciy, ngay ra
hoa, va ham luong alkaloid tong sb. Cac bién dj twong tir di dugc thong bao & cac cay tir
thé don boi kép ctia N. sylvestris phét trién sau mot sd chu trinh sinh san don tinh. Cac
bién di dong giao tir 1a két qua ciia cac nhan t6 giy ra sy tai to hop giam phan va cac dot

bién trudc khi nudi cay bao phan.

7.3.3. Dot bién hay thay d6i hoat tinh gen
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Dot bién phai 1a két qua 1 rang cua sy thay dbi cau tric bac mot cia DNA c6 di
truyén din dén nhitng bién doi vé tinh trang, dot bién phai 13 thay d6i lau dai va di truyén
cAu tric bac mot cia DNA dan dén nhiing bién d6i tinh trang.

Thong thuong trong nudi cdy té bao thyc vat dot bién dugc chon loc thong qua
thay doi tinh trang cta té bao. Nhimng thay doi vé tinh trang t& bao co thé 1a két qua cua
thay ddi hoat tinh gen. Vi du: Dong té bao thudc 14 khang cycloheximide ctia Maliga
(1976) néu cdy chuyén 1-2 lan sang méi truong khong chira cycloheximide thi kha ning
khang cycloheximide mat di. Piéu d6 ching to tinh khang cycloheximide do médt gen
binh thuong khong thé hién.

- Tuong ty nhu vay ngudi ta ciing gip & dong té bao ca rét chdng chiu 2,4-D cia
Widholm (1977).

- Dong té bao ca rdt khang colchicine 13 két qua thay ddi tinh chit mang té bao.

Cac dang bién d6i nhu vdy do mot co ché khong di truyén (epigenetic
mechanism) diéu khién. Thay ddi tinh trang do d6t bién phai 1a nhimng tinh trang chuyén
qua thé hé sau bang sinh san hitu tinh dugc. Dot bién cia DNA nhén s& phan ly theo dinh
luat Mendel sau khi lai, con dot bién & DNA co quan tir nhu luc lap va ty thé thi ¢6 thé di
truyén theo duong me. Cho ti lic lai xong, t6t nhét chi nén goi cac dong vira phan lap
duoc 1a cac dong té bao (hodc cac dang thay ddi tinh trang). Khi tai sinh cdy tir mot dong
té bao ciling c6 thé xuat hién nhitng cay khong di truyén tinh trang di chon. Piéu d6 c6
thé giai thich nhu sau: lic chon mot sb té bao man cam duoc bao vé boi cac té bao chong
chiu xung quanh bang cach cung cip cc san phdm trao ddi chat hodc enzyme qua céc
khe té bao, nhimng té bao man cam ciing c6 thé xuit hién théng qua hién tuong tach té bao
vo tinh, hién twong tao kham hoic nhitng bién d6i di truyén (back mutation-thoai bién) va
khong di truyén (epigenetic).

Céc dang bién ddi chon dugc trong nudi cdy in vitro thudng xuat hién véi tan sd
107°-10"® khi khong xtr 1y dot bién. Néu xir Iy s& ting dwoc tan sé d6 1én 10 lan.

Céc tac nhan giy dot bién thudng duoc sir dung la:

- Ethylmethane sulphonate (EMS).

- N-methyl-N-nitro-N-nitroso guanidine (MNNG).

- N-ethyl-nitrosourea (ENU).

- Tia X hoac tia UV.

Chua c6 s6 liéu cu thé vé néng do, phé va tan sb ddi vai tung loai tac nhan boi vi

d6 16n cua khoi t€ bao dugc xur Iy, mat dd t€ bao gieo trén dia petri va s6 nhiem sac thé
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cling nhu karyotype cia té bao bj xir 1y. Str dung protoplast thuc vat bac cao c6 thé 1a

phuong phap t6t nhit dé tiép can van dé nay.

7.4. Nguyén tic chon dong té bao

7.4.1. Chon truc tiép

Thong qua uu thé vé sinh trudng hay su khac biét thiy dugc vé mau sic co thé
chon duoc dong té bao tir quan thé t& bao. Mot s dong co kha ning khang khang sinh,
khang cac chét df‘)ng déng cua amino acid hodc chéng chiu mubi cling co thé chon truc
tiép tir quan thé té bao. Hé thong té bao hay dugc sir dung 1a cac té bao dich huyén phu
hodc khéi callus. Piéu kién chon loc & day la cac doc td vai néng do khac nhau gay tac
dong truc tiép 1én sinh trudng cua té bao. Nhitng té bao c6 kha niang phan chia trong moi
truong chira doc té véi ndng do tang dan tir 1an cay chuyén nay dén lan cdy chuyén khac
duogc sang loc dan (chon loc kiéu bac thang). Hoac c6 thé dua ca quﬁn thé té bao vao diéu
kién moi truong e ché sinh trudng hoan toan dé chon ra nhiing té bao sbng sot, tuy
nhién ngudng t6i da ciia mirc d6 hodc ndng dd tac nhan chon loc can phai duoc tham do
trude néu khong c6 thé te ché su phat trién cia cac té bao dot bién trong quan thé té bao
nudi cdy. Thong thudng, nguoi ta tron té bao vao méi trudng thach chira dwoc t6 va chon
nhirng t& bao séng sot phan chia thanh khuan lac mé seo, ciing ¢ thé ciy truc tiép 1én
moi trudng chon loc chira doc t6. Dong chdng chiu thudng xuét hién tir mot phan cua

khoi t€ bao nudi cay.

7.4.2. Chon gidn tiép

Trong trudng hop nay dic diém cia dong duoc chon 1a két qua biéu hién khuyét
tat cta té bao. Thi du dién hinh 1a chon dong thiéu enzyme nitrate reductase (NR). Trén
mdi truong chira ClO; nhiing té bao c6 NR sir dung ClO; nhu NO; va khir thanh
ClO;, ClO; tac dung nhu mot doc t6 cho nén chi c6 nhitng té bao khong c6 NR méi

song sot trén moi truong chon loc.

7.4.3. Chon tong thé

Céc té bao di dudng thuc vét thuong duoc chon bang phuong thirc xtr Iy dot bién

va nudi trén moi trudng cé chira yeéu to dinh dudng can thict ¢6 khi lai chinh la yéu to gay
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dot bién, vi du: dot bién 1an chiu duoc S-2-aminoethyl cysteine xuét hién sau khi xu ly

dot bién phoi nudi cay.
7.5. Cach chon dong té bao

7.5.1. Khong c6 tic nhan chon lgc

Céc té bao va callus khong t6 chirc (unorganised), sinh trudng trong nudi cdy in
vitro ¢ cac thoi ky khac nhau trén moi truong khong chira tdc nhan chon loc (doc td hoiac
cac chét trc ché), duge cam g dé phan hoa cac cdy hoan chinh. Cac céy tai sinh s& dugc
trdng trén dong rudng dé chon loc cac bién di. Biang phuong thirc nay nguoi ta di thu
dugc cac bién di dong soma ciia cac loai cay trong khac nhau.

7.5.1.1. Cay mia dwong (Saccharum officinarum)

Cay bién di phan 1ap tir nudi cdy mo va té bao dugc xac nhan dau tién & mia.
Cong viéc bat ddu ¢ dao Fiji (Nhat), phan 1ap cac dong phu (subclones) ¢ giéng mia
Pindar dé khang bénh Fiji (do virus aphid-transmitted) va bénh mdc suong (downey
mildew) (do Scelerospora sacchari). Tinh khang dugc duy tri & cdc dong soma qua méot
vai thé hé trong trén dong rudng. O Australia, Larkin va Scowcroft (1981), da khai thac
kha ning tao cac bién di ctia nudi cly mo dé cai thién mot sd gia tri nong hoc ctia giéng
mia Q101 khang bénh dém mat (do Helminthosporium sacchari). Tuong tu, Liu (1981)
da xac dinh cac dong callus mia cho cdy uu thé hon gidng (tht) dja phwong t6t nhat (F-
160, Taiwan) vé ning suat, ham luong dudng va kha ning khang bénh than (do Ustilago

scitaminea).

7.5.1.2. Cay khoai tdy (Solanum tuberosum)

Shepard va cs (1980) da tai sinh mot sd 16n cay tir protoplast té bao thit 1a cia
gidng “Russet Burbank” va thong bao cac bién di thu dugc trong quan thé protoclones.
Mot sé trong chiing khang duoc bénh thdi som (early blight-do Alternaria solani) hodc
thdi muon (late blight-do Phytophtora infestans). Cac protoclone khang virus Y va xoan
14 (leaf-roll) cling da xuat hién trén dong rudng (Thomson va cs 1986).

Bién di di truyén & khoai tiy phat trién tir cy tai sinh trong nudi cdy mé co thé di
truyén sang thé hé sau thong qua sinh san sinh dudng (Sree Ramulu 1986). Cac bién di
phan 14p trong céac cdy tai sinh tir callus giéng Bintje, cho cac dong-san xuét bang phwong
thirc sinh dudng-mang cac tinh trang vé nang suit, khang bénh théi mudn va nam vay

(scab) trén dong rudng tot hon.
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7.5.1.3. Cay ca chua (Lycopersicum esculentum)

Evans va cs (1987), da phan lap cic dong soma ciia ca chua bang cac bién di hinh
thai, 1a cac dot bién 13n cua tinh bat duc duc khéng nam Fusarium oxysporium & mét cla
cubng 14, kha ning luc hoa cua 14, mau sic cta qua va hoa. Mot sb bién di vé hinh thai
noi trén 1a do nhing thay doi vé sé luong nhiém sic thé. Cac nha khoa hoc & DNA Plant
Technology Co. (USA) di phat trién cac bién di dong soma cua ca chua cho qua c6 vi
ngot tang, ciu tao (texture) qua tdt hon, mau va ham luong chat kho cao (20%). Mot
trong nhig bién di nhu thé d3 dugc ding ky ban quyén 1a gidng (thtr) thuong mai vao
nam 1986 (Marty 1988).

7.5.1.4. Cay phong lit (geranium)

Skirvin va Janick (1976) da phat trién mot loai geranium (Pelargonium) tir cac
bién di soma c¢6 mui huong duoc cai thién va dat tén 1a “Velvet Rose”. Diéu nay cho thiy
gidng cdy trong thuong mai (commercial crop plants) dau tién bit nguén tir cac bién di
dong soma. Giéng méi ndy c6 hoa dbi xrmg mang cac nhi hitu thy 16n, nim nhuy ché 5,
trong bang hat. Trong khi ¢ giéng b me thi nguoc lai, hoa bat ddi xtmg mang cac bao

phan bé va bat thy, nim nhuy ché 2, va khong bao gio trong bang hat.

7.5.1.5. Cdc loai ngii céc va hoa thio (cereals and grasses)

Céac cdy ngil coc va hoa thao c6 ngudn gdc callus c6 thé 1a ngudn nguyén lidu
cung cap cac bién di dong soma. Cay cua cac dong nay khac nhau vé chiéu cao, kich
thudc, dang 14, chiéu dai cua rau (¢ dau hat thoc), kha ndng hiru thy cia cum hoa, hoac
mau cua hat. Cac bién di chon loc c6 gia tri thuong mai la dong bat duc duc (male
sterility), diéu chinh protein gliadin, khang bénh suwong gia ¢ laa mi (Galiba va Sutka
1988), ting ning suat & lua va chin sém & ngd (Evans 1989), khang bénh chdy rui
(fireblight) & cay 18 (Pyrus communis) (Viseur 1989). Trong s6 cac loai hoa thao, cac loai
thudc chi Lolium, Panicum va Pennisetum cling cho nhiéu htra hen vé tiém nang bién di

dong soma.

7.5.2. C6 nhan t6 chon loc (with selection pressure)

Theo phuong phap nay, cac dong té bao bién di dugc sang loc tir nudi ciy nhd

vao kha nang song sot ciia ching khi c6 mat cac doc td/chat e ché trong moi truong dinh
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dudng, hoac dudi cac diéu kién stress ctia moi truong. Céc bién di c6 thé thu duoge béng
cach chon loc tryc tiép, gian tiép. Su phén lap dugc tién hanh trong nudi cdy dich huyén

phu hodc bang cach dan trai té bao don/protoplast.

7.5.2.1. Khdng amino acid va cdc dong ding ciia amino acid

Mot s& amino acid trong d6 c6 valine va threonine trc ché sinh trudng té bao khi
dua chiing vao mdi trudng dung dudng nudi ciy, vi ching e ché té bao st dung NO;
hodc ngdn can amino acid ciing ngudn gbc. Ngoai ra, néu bo sung cic chit dong dang cua
amino acid vao moi trudng nudi cdy chung cé thé duoc str dung nhu amino acid vao viée
tong hop ra cac phan tir protein, két qua cac phan tir ndy bi mat hoat tinh. Hién tuong trc
ché nay c6 thé khic phuc bang cach cung cép cho té bao thém cac amino acid khac hodc
cac hop chat din xuit binh thuong khéc cua ching.

Dbi voi té bao, chung co thé ty khic phuc bang cach ting cudng téng hop cac
amino acid thich tmg. Va ddy 1a nguyén nhan vi sao cac dong té bao khang duoc cac chat
ddng dang ctia amino acid lai san xuat du thira amino acid. Co ché cua hién tuong san
xuat du thira 13 qua trinh e ché ngugc (feed-back inhibition) kém man cam hon. Trong
dong té bao khang 5-methyl-tryptophan co ché trc ché san phdm nguoc ndy kém man cam
vi vay hoat tinh cta anthranilat synthetase van cao va luong Tryp duogc tao ra cao gip
nim lan so v6i binh thuong. O cac dong khang p-fluorophenyl alanine co ché @e ché san
pham ngugc hoat dong clia enzyme chorismat mutase kém man cam véi phenylalanine va

tyrosine. Vi vy lugng phenyl duoc tao ra rét cao.
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HO
Shikimat HOQ COOH
OH
Charismat HO@ COOH
OH
NH,

Anthranilat COOH

Anthranilat synthetase

CHE-?H-COOH

Tryptophan N,
M

San pham Gc ché nguoc

S0 dé 7.1. Co ché irc ché ngwoc déi véi tryptophan

Trong thyc té hién twong kiém tra 16ng 1éo cac qua trinh sinh tong hop amino acid
van ton tai khong can su c6 mat cic chat dong dang ctia amino acid. Cac amino acid tu
do nay (Phe, Tyr, Met, Lys) s& duoc tich liiy lai hodc chuyén hoa tiép (vi du: thanh cac
hop chéit phenol). Hién tuong thai amino acid tu do ra méi truong chi gap dbi véi proline
(Pro).

Ngoai ra, kha niang khéng cac chit dong dang ctia amino acid con cé thé do nhimng
co ché khac gy ra, vi du nhu:

- Té bao han ché thu nhén cac chét déng dfmg cua amino acid. Hoat dong thu
nhan cac chat dé rat yéu.

- Té bao ¢o6 kha ning chon cic amino acid binh thudng dé tong hop protein trong
khi cac chat déng ding ctia amino acid b bo lai.

- Trudng hop khang threonine thi té bao co nhimg thay doi trong hé thong enzyme
sir dung NO;.
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Nghién ctru vé tinh khang cac dong dang cta amino acid c6 ¥ nghia thuc tién rat
16n. Nguoi ta hy vong s& tao duoc cac giéng cdy co gia tri dinh dudng cao. Chang han:
Widholm (1977) d chon duoc mdt dong té bao ca rot co thé san xuat 27 1an tryptophan
tir do nhiéu hon binh thuong va tong 25% lugng Tryp téng s (tw do + trong protein). O
mot dong té bao ca rdt khac cing mot lic khang duoc 4 chit dong ding cua amino acid,
va ham luong cac amino acid twong tmg 1 Lys, Phe, Met va Tryp tang tir 6-34 lan. Tuy
nhién, biéu hién su san xuat du thira ndy c6 con gitr duoc sau khi tai sinh ciy hay khong
d6 1a diéu cho dén nay van chua duoc két luan.

Van dé tai sinh cay tir dong té bao khang 5-methyltryptophan 1a van dé sinh 1y
kha 1y thu. Khang 5-methytryptophan s& san xuét du thira tryptophan ma tryptophan lai 13
tién chit cia IAA nén té bao s& san xuat du thira IAA va nhu vay té bao s& sinh trudng tu
dudng auxin nghia 1a khéng can auxin ngoai sinh dua vao méi truong. Luong IAA ting
cling lam cho té bao mat kha ning tao phéi va tao chdi. Chi c6 107 té bao co thé tao cay,
va ¢ thé do mot dot bién thir hai xdy ra trong trao ddi chat Tryp hay IAA. Cho t6i nay di
c6 mot s6 két qua nhu sau:

- 2 truong hop cay tai sinh tor md seo-Nicotinana tabacum khang methionine
sulfoximine va valine.

- 1 trudng hop chon tir nudi phodi-Hordeum vulgare va Zea mays khang lysine +
threonine, Nicotiana tabacum khéng 5-methyl tryptophan.

- 1 truong hop chon cé cay-Triticum khang 5-methyl tryptophan.

Nhitng dong nay c6 kha ning di truyén tinh trang nay cho thé hé sau qua sinh san
hiru tinh.

Béng 7.1. Cc dong té bao khang cic amino acid vi cic dong diing cita né chon loc duge trong nudi ciy

invitro
Loai Tac  nhéan | T4 sinh
Téc nhan chon loc dot bién cay
S-(aminoethyl)-L- Arabidopsis EMS Co
cysteine thaliana Khong Khong
Daucus carota Azide Co
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Hordeum vulgare EMS Khoéng
Nicotiana tabacum | UV/EMS Khong
Nicotiana tabacum | Khong Khong
Nicotiana sylvestris

Aminopterin Oryza sativa EMS Khong
Datura innoxia (1n) | Khong Co

Azaguanine Acer NTG Khong
pseudoplatanus EMS Khong
Glycine max EMS Khong
Haplopappus EMS Khong
gracilis
Medicago sativa

Azauracil Haplopappus EMS Khong
gracilis EMS Khong
Zea mays

Azetidine-2- Daucus carota Khong Khong

carboxylic acid

Bromodeoxy-uridine | Glycine max NG Khong
Medicago sativa EMS Khong
Nicotiana tabacum | Khong Co

Ethionine Daucus carota EMS Khong
Daucus carota Khong Khong
Medicago sativa EMS Khoéng

p-Fluorophenyl Acer Khong Khong

alanine pseudoplatanus Khong Khong
Daucus carota Khong Co
Datura innoxia UV/EMS Khong
Nicotiana tabacum | Khong Khong
Nicotiana tabacum Khéng Co

Nicotiana tabacum
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6-Fluorotryptophan Petunia hybrida NG Khong
5-Fluorouracil Daucus carota Khong Co
Glycine hydroxamate | Nicotiana tabacum | Khong Co
A-Hydroxyproline Nicotiana tabacum | EMS Khoéng
Nicotiana tabacum | UV/EMS Khong
Hydroxyproline Daucus carota EMS Khong
Hordeum vulgare Azide Co
Hydroxyurea Nicotiana tabacum | Khong Co
Lysine plus threonine | Zea mays Azide Co
Zea mays Khong Co
Methionine Nicotiana tabacum | Khong Co
sulfoximin
Methyltryptophan Catharanthus Khoéng Khoéng
roseus Khong Khong
Daucus carota UV/EMS Khong
Nicotiana tabacum | Khong Khéng
Nicotiana tabacum Khoéng Co
Nicotiana tabacum Khéng Khéng
Nicotiana sylvestris
Seleno-amino acids Nicotiana tabacum | Khong Khong
Thienylalanine Nicotiana sylvestris | Khong Khong
Threonine Nicotiana tabacum | Khong Co
Valine Nicotiana tabacum | UV Co
(In) NG  hodc | Khong
Nicotiana tabacum | chiéu xa
(In)
Cha thich

NG: N-methyl-N’-nitro-N-nitrosoguanidine.
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7.5.2.2. Khdng bénh

Céc té bao don hodc protoplast phan lap dugc nudi cay dudi tic dung ciia cac tac
nhan gay dot bién vat 1y hodc héa hoc dé cam tng cho tinh khang phytotoxin. Carlson
(1973) tai sinh cay tir protoplast thudc 14 duge xtr Iy ethylmethane sulphonate (EMS)-
chon loc cho tinh khang methionine sulphoximide (MSO)-nh4n thay tinh chéng chiu ting
1én @i v6i Pseudomonas tabacci. Tinh khang dugc di truyén nhu mot tinh trang don nira
troi (single semi-dominant trait).

Gegenbach va Green (1975-1977), chon loc tinh khang T-toxin cua
Helminthosporium (doc t6 dic trung vat cht) & nudi cy in vitro ngd, da thu dugc dong
ngd bat duc duc ¢ kha niang khang bénh ri sit do nAm Helminthosporium maydis giy ra

bang k¥ thuat chon dong té bao nudi cdy bang phuong thirc sau:

Gidng ngd bét duc dwrc mang té bao chét Texas

|

MNudi cay mé seo

|

Chon lgc trén mdi trrérng chira doc thcoa H. maydis

|

Déng khang H. maydis

|

Tai sinh cay

|

Kiém tra tinh khang H maydis
(két qua dwong tinh)

So dé 7.2. Chon dong khdang Helminthosporium maydis & ngo

Khang ddc td cia nAm bénh ri st va tinh bat duc duc di truyén duong me do dot
bién trong mot gen gay nén, hodc do trong t& bao chit ¢ ca mot quan thé genome clia cac
co quan ttr, chon loc tinh chiju bénh tirc 13 chon gen thich hop trong quan thé d6. Tinh
khang thuong do mtDNA quyét dinh, va tinh bét duc duc trong truong hop ndy ciing do
mtDNA quyét dinh.
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O thudc 14, nguoi ta chon loc dugce dot bién khéng methionine sulfoximine, ddc tb

do Pseudomonas tabacci tiét ra (P. tabaci gay bénh chay rui & thudc 14).

7.5.2.3. Khdng chit digt co

Sinh truong ciia co dai trong quan thé cac cdy trong quan trong trong néng nghiép
thuong dugc didu chinh bang cac chét diét co. Vi cac chat diét co (herbicide) ¢ thoi gian
song du ngin (short residual life), nén ching duoc tng dung lip lai nhiéu lan trén cay
tréng. Mot sb cay tréng da trd nén nhay cam voi chét diét co do viée st dung 13p lai cua
no trén cay. Hon nita, phuong phap diéu chinh ¢ dai nhu thé nay 1 khong kinh té vi cac
chat diét co6 hau hét 1a dat tién. Phuong phap nudi cdy in vitro cho phép thu dugc cac cy
biéu hién tinh chdng chiu d6i voi cac chat diét co. Nudi cdy protoplast trén mdi truong cd
cac chat diét co khac nhau di cam ung dot bién tao cac dong té bao chéng chiu sau do co
thé tai sinh thanh cdy. Cac cay khang cac chat diét co tai sinh tir t& bao nudi cay bao gom
Nicotiana tabacum (khadng amitrole, bentazone, chlorosulphon, isopropyl N-carbamate,
phenmedifarm, picloram va paraquat), Corydyllis (khang glyphosphate), va Medicago
sativa (khang glufosinate). Mot s tinh trang chdng chiu dwoc di truyén nhu 13 cac don
allele (monogenic alleles) troi hodc lin (Bang 7.2). Kha ning chdng chiu chit diét co
ciing c6 thé duoc bién nap vao té bao bang cach lai soma (xem chuong 5) hoic thong qua

cong nghé chuyén gen (xem chuong 6).

Béng 7.2. Cac dong té bao djt bién mang tinh trang hitu ich trong nong nghiép thu duyc tir nudi cay in
vitro.

Tac nhan chon loc Loai Tac Tai
nhan doét | sinh

bién cay

1. Chiu lanh Daucus carota EMS Cco©

Nicotiana sylvestris | Khong | Co

2. Khang céc chat diét co
Asulam Apium gravaeolens | Khong | Khong

Bentazone Nicotiana tabacum | Tia y Co
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(In)
2,4-D Lotus corniculatus | Khong | Co
2,4-D; 2,4,5-T; 2,4-DB Trifolium repens Khong Khong
Isopropyl-N-phenyl- Nicotiana tabacum | EMS Co'
carbamate 9
Paraquat Nicotiana tabacum | Tia X Cco
Phenmedifarm Nicotiana tabacum | Tiay Co®
(In)
Picloram Nicotiana tabacum | Khong Cco
3. Khang céc pathotoxins
Fusarium oxysporum Solanum tuberosum | Khong | Co
Helminthosporium maydis | Zea mays T-cms Khoéng C6©@
Phytophthora infestans | So/anum tuberosum | Khong Cco
4. Chéng chiu mudi Capsicum annum Khoéng | Khong
Datura innoxia Khéng | C6
Kickxia Khong Co
ramosissima Khong Khong
Medicago sativa Khong | Khéng
Oryza sativa Khéng | Khong
Nicotiana sylvestris Khéng Khoéng
Nicotiana sylvestris | EMS Co
Nicotiana tabacum | Khong co©

Nicotiana tabacum

Chu thich
© Cay khang.
@ Cay bét thu.

) Khéng biéu hién trong cay.
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7.5.2.4. Chong chiu cdc stress ciia moi truong

Stress ciia moi truong do ndng do mudi cao & trong dat 1a nhan td chinh kim ham
phat trién nong nghiép. Tir két qua dau tién 1a tai sinh cay thudc 14 in vitro chong chiu
NaCl (Nabors 1980), dén nay ngudi ta da phat trién mot sé luong 16n cac dong té bao va
cdy trong c6 thé chong chiu ndng do mudi cao (Nguyén Hoang Loc 1992). Dix (1977) da
phat trién cac dong chdng chiu lanh bang cach nudi cay té bao cta Nicotiana sylvestris &
diéu kién nhiét do thap. Tuy nhién, phenotype ctia cic ciy tai sinh tir nhimg dong nay
khong duge chuyén sang thé hé sau bang phuong thirc hitu tinh. Lé Tran Binh (1992)
ciing da thu dugc cac dong laa chiu nhiét d¢ thap thong qua nudi cdy mé callus. Cac két
qué tuong ty theo hudng bién di dong soma mang tinh trang chéng chiu stress nudc duoc
cam mg bang PEG hodc mannitol (mannitol or PEG-induced water stress) trong nudi cay
mo callus thudc 14, mia va lua ciing dd dugc théng bao (Nguyén Hoang Loc 1992, 2003;
Razdan 1994; Truong Thi Bich Phugng 2004).

7.5.2.5. Cdc dong khuyét dwong

Céc dang khuyét dudng dugc sir dung cho bién nap DNA, lai soma va nghién ciru
cac quad trinh trao ddi chat. Sir dung nuoi céy té bao don boi va xur ly dot bién gen tién loi
cho phit trién mot s6 1on cac loai khuyét dudng. Cac dong té bao khuyét dudng dau tién
dugc Carlson (1970) thong béo 1a cdy thudc 14 don-nhi béi (dihaploid) sinh truéng cham
trén moi truong ti thiéu va doi hoi sy trao doi chat dic biét dé hoi phuc lai sy sinh
truong binh thuong. Cac dong khuyét dudng phéan 1ap dugc trong nudi ciy in vitro cac
loai thuc vat khac nhau bao gém cac yéu cau: (a) pathotenate, adenin va isoleucine +
valine & Datura innoxia; (b) histidine, tryptophan va nicotinic acid & Hyoscyanus
muticus; va (c) isoleucine, leucine, va uracil & Nicotiana plumbaginifolia. Cac dong
Datura dugc phan 1ap trong nudi cay dich huyén phu té bao. Thong qua dung hop bd
sung (fusion-complementation), cac dong khuyét dudng ctua N. plumbaginifolia va H.

muticus dugc xac dinh 13 ¢ trang thai 1an.
Chlorate (ClO;)-m¢t dang tuong tu nitrate-duoc bién d6i nho enzyme nitrate
reductase tro thanh chlorite (ClO;), mdt loai doc t6 cta t& bao. Vi vay, & mdi truong

dugc bd sung chlorate cac té bao dang hoang dai co hoat tinh cia enzyme nitrate
reductase s& bi chét, trong khi cac té bao khong c6 enzyme nay sé sdng sot. Cac thé hoi
bién (revertants) cua dang hoang dai c6 thé dugc kiém tra bang kha ning sir dung

NO; trong méi truong nudi cay cua cac té bao nay. Cac dong thi€u nitrate reductase duoc
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phan l4p tir cac té bao nudi cdy cua N. tabacum, N. plumbaginifolia, H. muticus, D.
innoxia, Rosa damascena va Petunia.

Ngudi ta ¢o thé sir dung cac loai dong té bao va cac dic tinh cua chung nhu
nhitng ddc diém chi thi trong nghién ctru diéu khién di truyén va k¥ thuat gen. Hai loai
dong t& bao nhu thé d3 duoc xac dinh: mot loai 1a dot bién (nia) khong tong hop
apoenzyme, trong khi loai kia (cnx) khong tong hop cofactor. Cac phenotype nay duoc sir
dung nhu 1a cac marker bd sung trong vi¢c chon loc cac thé lai soma.

Dong cnx Déng nia
(khéng tong hop cofactor) {khéng téng hop apoenzyme)

— A

Dung hop protoplast

Callus — + Kiém tra hoat tinh NR

l

Tai sinh

|

Cay

So' do 7.3. Dong cnx va nia vé gen NR trong thuéc ld.

Béng 7.3. Cac dot bién khuyét dudng chon loc dugc trong nudi ciy in vitro.

Nhu cau dinh | Loai Tac nhan Tai  sinh
dudng/ dot bién cay
kiéu hinh
Adenine Datura innoxia (In) | EMS Khong
p-aminobenzoic Nicotiana  tabacum | EMS Co
acid (In)
Arginine Nicotiana  tabacum | EMS Co
(In)
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Biotin Nicotiana  tabacum | EMS Co
(In)

Histidine Hyoscyamus muticus | NTG Co
(In)

Hypoxanthine Nicotiana  tabacum | EMS Co
(In)

7.5.2.6. Khang khang sinh (antibiotic resistance)

Maliga (1973) chon loc thanh coéng dong té bao thudc 14 khang streptomycin di
truyén duong me. Streptomycin @c ché sinh téng hop protein ¢ luc lap, ty thé nhung
khong anh huong dén sinh tong hop protein trong ribosome té bao chat. Dong té bao
khang streptomycin c6 mau xanh dugc chon bang cach tach nhitng cum té bao xanh trén
moi trudng chira streptomycin. Dong té bao ¢6 mau tring duoc chon thong qua kha ning
sinh truéng trén moi truong chia streptomycin. Kha ning khang nay c6 thé do ca luc lap
va ty thé nhung ciing c6 thé chi do mot co quan tir quyét dinh. Ngoai ra, ngudi ta con
phat hién dugc tinh khéng t6 hop nghia 1a chon loc tinh khang mot loai khang sinh nay
nhung ciing khang duoc mét sé khang sinh khac. Vi du: dong N. sylvertris khang
kanamycin van c6 thé khang duoc streptomycin va neomyein.

7.5.2.7. Khdng cdc dong ding base ciia DNA

Trong nudi cdy mo té bao dong vat nguoi ta dung: 5-bromodeoxy uridin (BUdR)
va 8-azaguanidin (AG) dé chon nhitng dong té bao dot bién thiéu thymidinkinase (TK) va
hypoxanthin guanidin phosphoribosyl transferase (HGPRT). Co ché chon loc d6 nhu sau:

- Cac té bao c¢6 TK va HGPRT binh thuong s& sir dung BUdR va AG nhu céc
nucleotide cho sinh téng hop DNA. DNA mang BUdR va AG s& khong binh thuong va té
bao sé& chét.

- Nhiing té bao thiéu TK va HGPRT khong str dung BUdR va AG chiing s& song
duoc.

Céc nha nudi cdy mé thyc vat ciing stir dung mé hinh nay déi véi té bao thuc vat
va bude dau thu duge mot sb két qud. Vi du: chon dugc dong té bao thude 14 c6 hoat tinh
HGPRT giam 50%, song cac dong khang BUdR van c6 hoat tinh enzyme lai phu thudc
TK kha 16n. Piéu d6 duge giai thich nhu sau: trong té bao thuc vat co6 hai loai TK, nhu
vay phai chon dugc hai té bao dot bién déng thdi méi mat hoan toan hoat tinh TK. Mt
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khac dong té bao dau tuong khang BUdR ciia Okyana (1976) lai do té bao c6 kha ning
san xuat du thira thymidin. Ciing thé c6 té bao c6 co ché sira chira DNA t6t cho phép
ching stra dugc nhirng sai 1éch do BUdR hay AG gay ra va nhu vay chung c6 kha nang
khang BUdR va AG.

7.6. Nudi cdy té bao trong san xuit cac hop chit tw nhién

7.6.1. Phuwong hwéng chién luoc trong sin xudt cdc sin phdam thir cdp bang

nuéi cdy té bao

Mic du trong nhiéu truong hop cac hop chit co gia tri chira bénh hoan toan thu duoc
hodc duoc san xuat nhung v6i ham lugng rat nho thi nguoi ta van c¢6 thé tong két chung
duogc rang: Mai té bao déu c6 kha ndng biéu hién tinh todn thé héa hoc ciing nhuw hinh
thai hoc.

Mot vai vi du chimg minh cho chién luge chung ma chung ta can phai tudn theo dé
c6 thé co duogc cac dong té bao cd ning suat cao. Pau tién 1a cdy gy nudi cdy té bao cua
loai thyc vt san sinh ra hop chét ching ta can c6 (nén chon loai c6 ning suét cao) va sau
d6 tién hanh chon tinh 6n dinh cta nhitng dong té bao khac nhau tir nhiing co thé khéac
nhau dé tim ra dong c6 ning sut cao. Theo phuong thirc ndy nhitng dong té bao c6 ning
suét alkaloid cao duoc chon tir nudi cdy mé cua Catharanthus hodc nhiing dong té bao
v6i hoat tinh hydroxyd hoa cao dwoc chon tir nudi cdy cia cdy Digitalis. Tuy nhién,
nhimg dong té bao Digitalis nay cho dén thoi diém hién tai vin khong san sinh ra cardiac
glycoside. K¥ thuat chon dong nay ciing da dugc tmg dung dé chon ra dong té bao san
xuét ra nhiéu nicotin tir mot dong té bao cta Nicotiana rustica & mét hoan toan kha ning
tong hop alkaloid.

Phuong phép chon dong nay dd duoc cai tién bing cach két hop v6i nhitng
phuong phép phan tich c6 d¢ nhay va tinh dac thu cao hon, vi du mién dich phong xa.
Mic du d6 khong phai 1a tién dé can thiét trong mdi trudng hop. Puong nhién, con duong
t6i wu nhét van 1a tim ra duoc nhitng phuong phap cho phép xac dinh nhitng san phim
thir cdp & ngay trong té bao song, ching han thong qua cac chit huynh quang UV hay
chit c6 mau sic nhan thiy dugc. Thé nhung trong thuc té rat khé tim ra chat mau co kha
nang tham nhap vao khong bao 1a noi cac san pham tht cip duoc tich trit && vin tao ra
phan Gmg mau ma khong 1am chét té bao.

Su phan lap cac dong té bao chiu p-fluorphenylalanine, trong d6 c6 mot dong c6
hoat tinh enzyme ting 1én va ham lugng cao cac hop chit fenol tan trong etanol cho thiy

mot trién vong khéc trong viéc chon dong té bao. Do 1a cach st dung cac chét dic biét
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gay ap luc chon loc dé phan 1ap nhiing té bao san xuét du thira cac san pham thir cap thuc
vat diéu d6 c6 thé kiém nghiém voi nhitng nudi cdy té bao tao alkaloid c6 ngudn gbe 1a
cac acid amin. Tuy nhién, ngudi ta can thiy rang viéc san xudt cdc amino acid dic thu
nay khong phai 1 yéu t6 han ché duy nhit d6i voi qua trinh sinh tong hop cac san pham
thir cap trong té bao ma & ddy con c¢6 nhiéu yéu té khic can dé cép toi.

Mot bude tiép theo 1a phai cai tién qui trinh nudi cay bang cach thay doi hop Iy
mdi truong, cling nhu nhidu tai liéu da thong bao ngudi ta thay d6i ham lwong hormone,
duong, vitamin, nhiét do... Hang loat nhiing bién d6i moi truong, diéu kién nudi céy hoiac
thay doi ca dong té bao ciing méi chi dugc kiém nghiém trong hé théng kiém dinh nhu
phuong phap giot nhé két hop voi phuong phap mién dich phong xa. Nghién ctru thay doi
mdi truong nudi cdy duoc cai tién thém mot budc khi k§ thuat nudi chemostat (thé on

dinh hoa tinh) dugc ing dung.

7.6.2. Nudi cdy té bao ning suit cao

Nudi cdy té bao cua nhiéu cay dugc liéu dd duoc tién hanh nhung trong nhiéu
truong hop ngudi ta khong tim thay hodc thiy véi luong rat nho (dang vét) cac hop chat
mudn c6. Tuy nhién, t6i nay thuc t& di cho thdy co nhitng thi nghiém nudi cdy té bao
thuc vat c6 kha nang san Xuét cac san phém thtr cép thuc vat voi ham luong 16n hon ca
ham luong cua cac chéit d6 & chinh nhitng by phan thyc vat c6 nhiém vu tich trit cac hop
chat dic biét nay.

Nubi cay dau tién dugc phan 14p c6 chira ham lwong cao cac san phdm thir cAp do
1a cic nudi cdy san xudt ra cac hop chit sic t6 nhu anthocyanin trong té bao
Haplopappus, betalain trong callus cta ct cai dudng hoic anthraquinon trong té bao cta
Lithospermum erythrorhizon, Morinda citrifolia va cac loai Galium. Trong trudong hop
cua cdy Morinda va Galium, ngudi ta da nang dugc ham lugng anthraquinon trong nudi
cdy té bao 1én 20 1an so véi ré 14 co quan tich trit cac hop chat nay cua cac cdy ndi trén.
Ké ca khi ngudi ta so sanh ham luong céc chét trong té bao va 1a té bao chuyén san sinh
ra cac chat d6 thi ham luong & t& bao nudi cy van 16n hon tir 2-4 lan.

Ham luong twong d6i cao cua ubiquinon-10 duoc tim thay trong té bao thudc 14
va L-dopa trong mdi trudng nudi ciy té bao Mucuna pruriens. Nhiu cong trinh cho thay
nudi cay callus va té bao cua cay Catharanthus roseus c6 ham lugng serpentin ngang véi
cay dugc liéu binh thuong. Nguoi ta da phéan lap dugc cac dong té bao Catharanthus san
xut serpentin ajmalicin tir nudi cdy in vitro. Bang loai mdi truong san xuat dic biét ho da
dua dugc san luong alkaloid cta hai dong tot nhit 1én mot mirc cao hon nita, trong d6

mot dong tao dugc 162 mg/L serpentin, con dong kia tao dugc 72 mg/L serpentin cung
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v6i 264 mg/L ajmalicin. Ciing rat dang chu y 14 nudi cay té bao cdy Panax pseudoginseng
cho ham lugng saponin khé cao va nuoi céy té bao cua cay Glycyrrhiza glabra dat dugc
ham luong glycyrrhizin tir 3-4% trong luong kho. Ham lugng chat thir cap cao nhat duoc
x4c dinh trong nudi cy té bao cta cay Coleus blumei, d6 1a 13-15% trong lugng kho chét
rosmarinic acid trong chu ky nudi 13 ngay. Néng dd rosmarinic acid trong té bao nuodi
céy 16n hon niam lan so véi trong cay.

Trén linh vuc steroid va chuyén hoa steroid cac dong té bao co ning suat cao di
dugc nghién ciru. Mot sd cong trinh dd nudi cdy thanh cong té bao cua ciy Dioscorea
deltoidea véi san luong diogenin 13 nguyén liéu thd chinh dé san xuit cac steroid chong
thu thai va cac hormone thuong than. Qua trinh chuyén hoa céc steroid dugc kha nhiéu
phong thi nghiém nghién ciru. Chang han, nghién ctru qua trinh sinh chuyén héa cac hop
chat glycoside cardiac béng nudi céy té bao cua Digitalis lanata mac du té bao Digitalis
lanata ngung san xuit glycoside cardiac nhung chung vin c6 kha ning hydroxyd hoa
digitoxin & nguyén tir C'? dé tao ra digoxin. Digoxin 1a mot hop chit c6 y nghia y hoc 16n
hon digitoxin. Qu4 trinh hydroxyd héa xdy ra trong nuoi céy té bao rat nhanh va rat hiéu
qua khi dua vao moi truong nudi céy chat B-methyl-digitoxin. Sau 12 ngay nguoi ta thu
duoc 4 g B-methyl-digoxin trong mgt binh nudi dung tich 20 lit.

Ngoai ra, nguoi ta con ¢ thé thu duge cac chat nhu caffein tir nudi ciy té bao cay
Coffea arabica, berberin tir t& bao cdy Coptis japonica (loai cAy nay phai trong tir 4-6
nim moi thu duoc ham luong dang ké berberin trong ré, song ham luong nay c6 thé thu
duogc sau 4 tuan bang phuong phap nudi cay té bao)... Nhitng chat nay duoc sir dung rong
rdi trong cong nghé huong lidu va trong y hoc. Chat reserpin 1a chét ¢ tic dung chira
bénh cao huyét ap va cic bénh réi loan tudn hoan khac ciing dwoc san xuit bang phuong
phap nudi ciy té bao cay Rauwolfia serpentina. Nudi cdy té bao ciy nay trong 30 ngay cé
thé san xuat dugc 3500 kg reserpin, twong duong véi luong hang nim cia ca thé gisi thu
dugc tir 1& cdy d6. Chat naptathoquinones chiét tir ré cay co ré mau (puccoon) dugc ding
dé chita bong va bénh ngoai da. Chit nay ciing dugc san xuat bang phuong phép nudi cdy
mo, san lugng chét nay dugc tao ra tor moé nuodi céy cao hon tdm 1an so véi cay tu nhién.
Céc nha nghién ctru thudc to hop dugc pham Gibageigy (Based, Thuy Si) da san xuat
dugc loai alkaloid scopolanin tir té bao cdy Hyoscyanus aegypticus nudi ciy trong hé 1én
men khong c6 canh khudy. Bing cach chon loc cac dong té bao cao san nho k¥ thuét dot
bién té bao tran, bién di don dong va k¥ thut gen, nguoi ta da lam ting san luong

scopolamin gap ngan lan.
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Tém lai, nudi cay moé va té bao thyc vat cd kha nang san xuat cac hop chat tha
cap véi nang suat cao va trong mot vai truong hgp cao hon hin so véi nhitng cdy hoan

chinh c6 nang suat cao nhat.

Bang 74. Syrtich lily cAc chét trao doi thir cip trong nudi ciy mé va té bao

Céc chat trao d6i thir cap A ,Lofli Nguon thuc vt
nuoi cay
- Anthocyanins
Cyanidin C Dimorphothica
auriculata
C | Haplopappus gracilis
Delphinidin C D. auriculata
- Anthraquinones
Alizartin C Morinda citrifolia
Digitolutein C Digitalis lanata
4-hydroxydigitolutein C D. lanata
3-methyl purpurin C D. lanata
Rhein C Cassia angustifolia
- Carotenoids
Antheraxanthin =~ )
Beta-carotene
Lutein >
Lutein-5, 6 epoxide C Ruta graveolens
Neoxanthin_/
Voilaxanthin
Zeaxanthin
- Chalcones and Deoxyflavones
Daidzein C, SC Phaseolus aureus
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2’ 4,4’ -trihydroxy chalcone

- Coumestanes va Coumarino

chromans
Coumestrol
Pisatin
Soyagol
- Flavones va Flavanoids

Apigenin

Artimissinine

Chrysoerion

Isorhamnetin

Keempferol

Luteolin

Negretin
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C, SC

C, SC

C, SC

SC

SC

SC
SC

QO O a0 O a a 0

SC
SC

Glycine max

P. aureus

P. aureus
Pisum sativum

P. aureus

G. max
Solanum dulcamara

Trigonella

corniculata
Artemisia scoparia

Petroselinum

hortense
Argemone mexicana
P. hortens
Agave wightii
Allium sativum
A. scoparia
Dolichos lablab
G. max

P. sativum
Lycopersicon
esculentum
Datura pinnata

Papaver hortense

Solanum tuberosum




Cryophyllenebisabolene
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Nobeletin

Quercetin

Sinensetin

- Naphthoquinones
Plumbagin

- Sapogenins
Chlorogenin
Hecogenin
Sarsasapogenin
Smilagenin
Tiggenin

Diosgenin

Gitogenin
Hecogenin
Tiggenin

- Sesquiterpenes

Lindenenol
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SC

QO O a a0 a 0

QO O O 0O a a

SC

SC

Citrus aurantinum
A. wightii
Crotalaria juncea
Datura metel

D. taluta

L. esculentum

P. hortense

S. aviculare

C. aurantium

Plumbago zeylanica

Yucca aloifolia

S. aviculare
S. dulcamara
S. nigrum

S. xanthocarpum
A. wightii
A. wightii

S. nigrum

Andrographis

paniculata

Lindra strychinifolia

L. strychinifolia




Linderane

- Steroidal alkaloids

Solasonine

Tomatin

- Sterols va Triterpenes

Beta-amyrin

Beta-sitosterol

Campesterol

Cholesterol

Cycloartinol
Isofucosterol
Lanosterol
Obtusifoliol

Stigma sterol

- Tannins

Catechin

Epicatechin
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C, SC
C, SC
C, SC

C, SC

SC

L. strychinifolia

S. xanthocarpu

L. esculentumm

Paul’s Scarlet Rose

Tylophora indica
Nicotiana tabacum

Withania sommifera

D. metel

Helianthus annuus
Paul’s Scarlet Rose
Trigonella indica

T. foenum-graceum

H. annuus

S. indicum
N. tabacum
H. annuus
S. nigrum
N. tabacum

Dioscorea tokora

Camellia sinensis

Paul’s Scarlet Rose

C. sinensis

Chir viét tit

C: callus, SC: nudi cy dich huyén phu (suspension culture)
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7.6.3. Sdn xudt bang nuéi cdy té bao 6 nhitng nwéc cong nghiép

K¥ thuat tién b v& nudi cdy té bao dang duoc trién khai ngay cang rd rang & cac
nudc cong nghiép tién tién. San pham céng nghiép dau tién tir nudi cdy té bao 1a shikonin
duoc tap doan cong nghiép héa diu Mitsui (Nhat) san xuit. Shikonin cling 13 mot vi
thubc dan toc Nhat Ban dung lam thudc chéng viém. Nam 1983, Mitsui thong bao vé qua
trinh phat trién k¥ nghé san xuat cong nghiép chat shikonin bang nudi ciy té bao trong
thung 1én men loai nho 750 lit. Thanh cong budc dau 1a chon dugc mot dong té bao tich
lily shikonin gdp muoi 1an nhidu hon so véi ngudn nguyén liéu tu nhién & cdy
Lithospermum erythrozhizon (koshikon) va xay dung phuong phap hai giai doan dé san
xudt shikonin tir nudi cdy té bao.

Tuy nhién, c6 nim van dé quan trong han ché k¥ thuat nudi cdy té bao cho muc
tiéu thuong pham d6i véi mot s6 chit co gia tri cao:

- Chon dugc dong thuce sy co ning sudt cao.

- Piéu khién duoc té bao tao ra chit quan tim. Gen ma hoa cac san phim héa hoc
d6 thuong chi hoat dong & nhitng diéu kién rat dic biét.

- Nhiém khuén va nhiém nim vi té bao thuc vat sinh truéng cham, xir Iy khang
sinh ciing gdy ra hau qué cho sinh trudng va tao hoat chat.

- San pham khong tip trung vi t& bao thuc vat khong téng hop chuyén mot san
pham thir cdp ma thudng 1a kém mat sé chét khac nita.

- Nudi ciy té bao thay ddi vi nhiing bién dong trong tuong tic cac gen khac nhau
va dong ning suat kém co thé 1an at toan b nudi cay.

Mic du véy, nhitng dot pha trong k¥ thuat nudi cdy té bao (vi du nudi cdy ré to)
cho thiy trong tuwong lai gan bét ctr hoa chat cong nghiép nao cé ngudn gbe thuc vat cho
du d6 1a duoc liéu, thudec nhudém hay chit mau thuc vat déu co thé san xuét trong cac ndi
phan ung sinh hoc.

7.6.4. Nuéi cdy ré to (hair roots) va sinh tong hop

Nhimng van dé ton tai trong nudi cdy té bao cong nghiép co thé duoc giai quyét
thong qua k¥ thuat nudi cdy ré to, co so khoa hoc cua giai phap nay 1 viéc nhiém callus
v6i gidng vi khuan dat Agrobacterium rhizogenes khién cho té bao callus ddng nhat phan
hoéa thanh ré. Vi khuan nay chuyén DNA cua n6 vao trong bd gen cua té bao thuc vat va
khién cho nhitng gen tao chét diéu khién sinh truong cua ré hoat dong. Hé thong ré da boi
bao 1a noi 1y tudng dé san sinh ra hoéa chit thuc vat va chung rt 6n dinh vé di truyén,

sinh truéng nhanh (tir mot ddu ré nudi cdy ré 16ng c6 thé ting trong luong tir 2500 - 5000
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1an trong 3 tuan) mang lai cho nudi cdy té bao kha nhiéu wu diém trong d6 dang ké 14 kha
nang tranh nhiém khuén.

Céc cong ty Nhat Ban da st dung k¥ thuat nay dé mo rong nudi cay ré nhan sam,
loai nudi cdy nay to ra d& diéu khién hon.

Cong ty Escagenetics (California, My) cling da thong b4o thanh cong trong vi¢c
san xudt taxol bang nudi ciy ré 16ng. Taxol 1 chat tach chiét tir vo va 14 kim cta cay thay
ting (Taxus brerifolia) dang duge dung thir c6 két qua trong diéu tri nhiéu loai ung thur.
Viéc cung cip taxol gap kho khin vi ban than cay thuy ting khan hiém va ham luong
taxol trong ching rat thap. Escagenetics dd co thé san xuét taxol v6i nong do cao hon
ndng d6 tu nhién thdy trong vo va 14 ciy thuy tung.

Hién nay, hing Phyton Catalytic (New York, M) di mua ban quyén san xuét
toxol hodc chit dong dang ciia taxol & qui mé pilot. Gia ban taxol hién nay dugc xac dinh
13 200.000 - 300.000 USD/kg. Theo Escagenetics viéc san xuat vanillin bang nudi cdy té
bao cong nghiép di 1a bé phong tot dé ho di t6i nudi cay té bao taxol. Théng qua mdi
quan tim vé san xudt taxol hiéu biét vé& qua trinh sinh tong hop duoc chit duoc mé rong.
Téi nay méi ¢6 10 trong sb cac duge chat co ngudn gdc thyc vat dang duoc sir dung rong
rai (khoang 300.000 loai) duoc tong hop nhan tao trong phong thi nghiém, s6 con lai déu
duoc chiét tryc tiép tir cdy co. Thé nhung méi ddy Vian phong thuong mai va ban quyén
M¥ da cdp quyén tac gia cho PH Qudc gia Florida vé qui trinh cong nghé ban tong hop
thudc chdng ung thu. Cong nghé nay két hop mot chat goi 1 baccatin III va mot chudi
téng hop dé thu dugc mot chat co cu tric gidng chit taxol tu nhién. Baccatin III duoc
tach chiét tir thity ting nudc Anh, ho hang véi thuy ting Pia Trung Hai. Cong ty duoc
Bristol-Myers Squibb, noi cung cap taxol tw nhién chinh vira ky hgp dong ban quyén véi
PH Quéc gia Florida dé dua cong nghé san xuat taxol vao san xuét.

Srinivasan va cs. (1997) d4 nudi cay dich huyén phu té bao cua 2 loai thuy ting 14
Taxus chinensis va T. baccata trong hé thong nudi cdy mé hinh (model system) nhim
ching minh kha ning twong tu trong tich liy sinh khdi (biomass) va san xuat cac chat
trao d6i thir cdp (taxane) thu tir nudi cdy trong céc dia polystyrene 6 ngan (six-well
polystyrene plates) va cac binh thuy tinh (loai 25 ml va 125 ml, lic 120 vong/phut).

Merkli va cs. (1997) da nudi cay 1é to cta ciy Trigonella foenum-graecum voi su
gy nhidém ching A4 cta Agrobacterium rhizogenes. Céac ré to nay di san xuat diosgenin,
mot spirostanol quan trong cho su ban tong hop (semi-synthesis) ctua cac hormone
steroid. Ham luong diosgenin thu dwoc cao nhit 1a 0,040% trong lugng kho (trén moi
trudng nudi cdy thich hop nhit-McCown’s woody plant medium c6 1% sucrose) gan gip

2 1an so véi cac ré khong bién nap chiung A4 8 thang tudi (0,024%). Céc tac gia nay ciing
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d3 nghién ctru anh hudng cia cholesterol, pH méi trudng va chitosan dén kha ning san
xuit diosgenin. B6 sung 40 mg/l chitosan vao moi trudng nudi cdy s& nang ham luong
diosgenin 1én gép 3 lan so voi ddi chung.

Sevén va cs. (1997) da tai sinh cdy tir protoplast ctia ré cAy Hyoscyamus muticus
duoc giy nhiém Agrobacterium rhizogenes va sau d6 phan tich hoa hoc trén 34 cay riéng
r& dd truong thanh. Két qua nghién ciru cho thiy cac ciy ndy co san xudt hyoscyamine,
scopolamine, va nhiéu loai calystegin, va diéu dang ké 1a da tim thay cac bién di dong
soma trong cac cay nay. Tuy nhién, su c6 mat cia cac gen rol (A, B va C) cua 4.
rhizogenes gy bt loi cho viéc tich lity cac alkaloid trong cac cay chuyén gen nguoc lai
v6i wu diém ciia nudi ciy 18 to.

Sikuli va cs. (1997), d3 nghién ctru anh huéng cta tudéi moé nudi ciy dén su tich
lity sinh khéi va san luong alkaloid cua ré to thu dugc sau khi gdy nhiém cdy Datura
stramonium v61 chung Agrobacterium ATCC 15834. Ham lugng hyoscimine & ré dat cuc
dai sau 6 tuan nudi cdy khoang 100mg/l. Bén canh do, cic tac gia nay con nghién ctru anh
huong ctia sy can bang ion (NO;, SOZ, H,PO;, K', Ca* va Mg*") dén san lugng sinh

A 2\ ’ ~ . A A - + . A A \
khoi va sy tich llly hyoscyamine. Nong do NO;va K" cao cho sinh khoi cao nhat, con

san lwong hyoscyanine cao nhét khi SO: vaK' cao.

7.7. Ung dung ciia bién di dong soma va dong giao tir trong cong tic gidng

ciy trong

Céc dot bién don gen trong hé gen ciia nhan hodc co quan tir c6 thé tao ra mot thir
in vitro (in vitro variety) thich hop nhét c¢6 cac dic tinh dic trung duoc cai thién. Trong
khuon kho tao gidng cay trong, bién di dong soma c6 thé dugc sir dung dé kham pha ra
cac thé bién di méi duy tri tat ca cac dic tinh tot va co bd sung tinh trang hitu ich, nhu
khang céc bénh hodc chét diét co. Cac bién di nay sau do co thé duoc thir nghiém trén
déng rudng dé xac dinh chic chin sy 6n dinh di truyén cua chung. Lai thuan nghich
(reciprocal cross) giita thé hé F, mang tinh trang mong mudn voi ddi chimg c6 ngudn gbe
tir hat s& 6n dinh xa hon (further stabilise) cac thé bién di va giup d& tao hat giita cac
dong hitra hen. Bién di dong giao tir, dwoc cam tmg hau hét boi sy tai to hop giam phan
trong chu trinh hitu tinh ctia thé lai Fy, tao ra su phan ly vuot qua giéi han dé kham pha ra
cac t6 hop gen duy nhét.

Céc dong té bao khac nhau chon loc trong diéu kién in vitro c6 thé chimg minh

ning luc ing dung cho néng nghiép va cong nghiép. Cac cay tai sinh biéu hién céac tinh
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trang khang chét diét co, pathotoxin, mudi hodc phén. Hon nita, kha nang bién di trong
nudi cay té bao da thé hién mot vai tro hitu ich trong viéc tong hop cac chét thir cap lién
quan dém pham vi thuong mai.

A-B Hybrid

(4n)
Gibng lai

B-Cybrid
(2n)

A- Cybrid
(2n)

Selective
chromosome loss

Hinh 7.2 Biéu d6 khai thdc hiéu qua tic déng giva nhan va té bao chit

Céc k¥ thuat ing dung cho viéc cam tng bién di dong soma va dong giao tir d&
dang hon cong nghé DNA tai to hop. Dic biét, cai thién ciy trong mang cac tinh trang da
gen (polygenic traits) bang cac phuong phap tao gidng ciy trong truyén théng va khong
truyén thong da duoc chimg minh 1a rat khé khin. Bién di dong soma c6 thé 1a mot k§

thuat thich hop cho cong nghé di truyén cac cay trong nay.
7.8.Thye hanh nubi ciy dich huyén phu

1. Nguyén liéu thuc vat
- Hat lta (Oryza satica): nudi ciy tao callus.
- Cay nghé den (Curcuma zedoaria) in vitro: nudi ciy tao callus.
2. M6i trieong nudi cdy tao callus
a. Lua
- MS day du
- Saccharose 3 %
- Agar 0,8 %
-2,4-D 5 mg/L
- KIN 0,1 mg/L
- PHimoi truomg ~ 5,8

3. Méi truong nudi cdy té bao dich long
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Thanh phan mdi trudong twong ty mdi trudong tao callus nhung khong bd sung

agar.

4. Tién hanh
* LUA: chudn bi méi trudng theo cc budc twong tu cac bai trude.

- Tao callus

Hinh 7.3. Nuoi cd'y tao mo seo lua

o Hat lia boc v, rira sach bang xa phong dudi dong nude chay. Cho hat lua vao
binh khir tring, khir tring so bo bang con 70% trong 1 phut. Sau d6 khir tring bang
HgCl,0,1 % trong 6 phut. Rura lai bang nudc cat vo trung 4-5 1an trude khi cdy.

o Céy hat lta da khur trung vao moi truong da chuén bi va nuédi & nhiét do 25 +
2°C, thoi gian chiéu sang 8-10 gid/ngay, cudng d6 chiéu sang 2000-3000 lux .

o Sau 4-5 tuan céc callus mau trfmg stra xuét hién trén céc hat lua.

- Nhan callus

Dung dao mé tach iy cac khdi callus nho ¢6 duong kinh 1-2 mm ciy
chuyén 1én méi truong nhén callus (thanh phin méi trudng twong tw nhu méi truong tao
callus). Sau 3-4 tuan, cac callus s& phat trién nhanh chéng thanh cac khdi callus 16n

(duong kinh khoang 3-5 mm).

- Nudi cdy té bao dich huyén phu
o Chuén bi méi trudng nudi ciy dich huyén phi. Cac budce tién hanh va khir tring
tuong tw moi truong cd agar. Mdi binh tam giac loai 250 mL chira 50 mL moi trudng.
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o Chon céc khdi callus ¢6 mau tring nga, ran tir moi truong nhan dé chuyén vao
moi truong long. MGt gam callus cho vao 1 binh tam giac loai 250 mL chira 50 mL moi
truong (cdc thao tdc tién hanh trong diéu kién vo tring).

Pit cac binh moi truong chira callus trén may lic & trong phong nudi cdy (nhiét
d6 25 + 2°C) véi toe dd khoang 100-150 vong/phut

Ctr 2 ngay liy ra mot binh nudi cdy, loc sinh khéi t& bao bang may hut chan
khong, can lugng miu tuoi thu duge. Sau d6, dem sdy mau & 65°C trong 2 gio dé can

trong luong kho. So sanh véi két qua ban dau dé theo ddi tc do sinh trudng cua callus
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Chuwong 8. NUOI CAY MO THUC VAT VA VAN PE

LAM SACH VIRUS G THUC VAT
8.1. TAm quan trong

Tao giéng chdng chiu cac bénh virus 1a mot huéng nghién ciru kha quan. Nhung
trong thuc té, chon tao giéng giap nhiéu kho khin do thiéu ngudn gen c6 kha ning chéng
chiu véi cac loai bénh virus khac nhau. Bén canh d6, viéc tao gidng cay luu nién con gip
tr& ngai hon do mat nhiéu thoi gian va cong strc. Gan day, k¥ thuat gen da mé ra trién
vong tao gidng mién dich di truyén voi mot sb loai virus bang cach chuyén gen protein vo
virus hodc gen iARN vao cdy trong, 1am cdy c6 kha ning bét hoat gen va mARN virus.

Tuy nhién, nhiéu van dé ky thuat va ly ludn van con kha nan giai.

Hinh 8.1.Cac dang cdu tao ngoai cia virus

Do vay, phuong phap c6 hiéu qua nhat hién nay van 1a tao ra cac vat liéu nhan
gidng sach bénh virus qua nudi cdy dinh chdi, dinh sinh truéng hodc két hop voi xu ly
hoa chit, nhiét do. Nhitng phuong phap nay da giup loai trir cac bénh virus khac nhau
khoi vat liéu nhan gidng va tao gidng sach bénh & mot loat cdy trong, chil yéu 1a khoai
tay, khoai lang, san, toi, cdy an qua c6 mui, chudi, nho, mo, man, cay hoa nhu cuc, cam
chuéng... Phuong phap nay cho phép loai bo hau hét cac bénh virus, viroid va cc tac
nhan gay bénh twong tu virus (Vasil va Thorpe, 1994).

Chép dinh sinh truéng duoc coi 1a sach bénh virus. Mau mé nudi cdy cang nho va
cang gan dinh sinh trudng thi kha ning sach bénh cang 16n. Dudng nhu c6 twong quan ty
1€ thuén gitra kich thudc mau véi kha nang cay tai sinh sach bénh (Stone, 1982; Green va
Lo, 1989). Nhung trong mdt vai trudng hop, viéc loai trir virus rat kho khan va khong

phu thudc vao kich thuéc mau do mdt s6 virus cd kha nang sinh san va chuyén dich
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nhanh chéng dén ving sinh truong (Theiley va cs, 1984). Nguoi ta di quan sat thdy mat
d6 virus kha cao & ving chop dinh sinh trudng ctia mot s loai duéi kinh hién vi dién tir
(Toussaint va cs, 1984). Do vay, viéc két hop k¥ thuat nudi cdy ndy véi cac yéu o kim
ham virus nhu hoa chét, nhiét do c6 thé tang cuong kha nang loai trir bénh virus va tao

gidng sach bénh ¢ cdy trong.

Hinh 8.2. Ca chua bj bénh virus dém vang

Hau hét cac ciy trong nong-1am nghiép déu bi nhiém cac hé théng gy bénh nhu
nam, virus, vi khuan, mycoplasma va nematodes. Céac tac nhan gy bénh khong phai ludn
gy chét cdy, nhung nd thudng xuyén 1am giam ning suit va chat luong cua ciy trong.
Trong khi céc tac nhan gdy bénh khac gan nhu luén xam nhiém vio co thé thyuc vat qua
nhan gidng sinh dudng, thi cic bénh virus lai xuat hién ¢ ca nhitng cdy trong nhan giéng
bang hat ciing nhu nhan gidng sinh dudng. Mic du cac ciy trong bi nhiém bénh vi khuan
va ndm c6 thé phan tmg voi viée xir 1y cac hop chit diét khuan (bactericidal) va diét nAm
(fungicidal), nhung ngudi ta chua thé san xuat ra cac hop chat thwong mai diét virus dé
chira bénh cho céc cay trong nhidm virus.

Pé san xuat cay sach bénh virus, thong thuong nguoi ta chon ra mdt hoac nhiéu
cdy khoe manh va sau d6 nhan gidng chung bang phuong thirc sinh dudng, tao ra mot
quan thé cay khoé manh. Nhung tai noi ma quan thé ctia mot dong hoan toan bj nhiém
bénh virus thi chi c6 cach thu dugc cay sach bénh thong qua nudi céy mo. Cac md phan
sinh dinh & cac ciy bi nhiém bénh thudng hoic 1a sach bénh hoic chira néng dd virus rat
thip. Tuy nhién, ndng d6 cua virus trong cdy ting 1én tuong tmg véi viée ting khoang
cach tinh tir cac dinh phan sinh. Céc 1y do khac nhau dé cho mé phan sinh khong hodc it
bi virus xAm nhiém 13: (a) cac virus di chuyén dé dang trong co thé thuc vat thong qua hé
thong mach dan 13 cu triic ma & dinh phén sinh khong cé, (b) hoat tinh trao d6i chit cao
trong qua trinh phén chia cta cac té bao phan sinh ngin can su chép virus, va (c) ndng do
auxin ndi sinh cao & trong cac dinh chdi c6 thé (rc ché sinh san ctua virus.

Morel va Martin (1952) da ung dung cac ky thuat nudi ciy mo dé loai bo sy xam

nhiém virus & thuc vat. Ho nudi cdy cac dinh phan sinh tach ra tir cdy Dahlia bi nhiém
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virus va thu dugc cac cay sach bénh. Sau do, cac tién bod trong loai bd virus béng ky thuat
nudi cdy mé da duoc ing dung rong rii trong ndng nghiép. Nuoi cdy dinh phén sinh ciing
cho phép thu dugc céc cay sach nhitng bénh khac nhu bénh viroid (dang virus-tac nhan

gy bénh chi chira mot doan rit ngdn RNA), mycoplasma, vi khuin, va ndm.
8.2. Nguyén ly lam sach virus

Danh tir 1am sach virus chi diing vé ndi dung ciia cong viéc. D6 1a viée phai giai
phong cac thuc vat bi nhidém virus khoi virus. O day chi dé cép t6i cac cdy trong nhan
giéng vo tinh vi phuong thirc nhan giéng nay 1a nguyén nhan truyén bénh tir thé hé nay
sang thé hé khac. Vi vdy, bién phap 1am sach bénh virus ludn phai két hop voi bién phap
duy tri tinh sach bénh. Ca hai bién phép nam trong pham vi phuc trang gidng, nguoi ta
goi 1a bién phap gilt sach bénh. Bén canh hai nhi¢ém vu 1a duy tri dac tinh giéng va tinh
ddng déu cua gidng nhiém vu chu yéu cia cong tac phuc trang gidng 1a cung cip duoc
tap doan cdy bd me va hat gibng sach virus. Kinh nghiém thuc té cho hay nhimg bién
phap phuc trang giéng c6 hiéu qua 1a nhiing bién phap duoc thuc hién mot cach triét dé
va ¢o trach nhiém. Lam sach virus dugc coi 1a muc tiéu ciia cong tac phuc trang giéng.

Bén canh xur Iy nhiét va xac dinh tinh sach bénh, cdc phuong phap dé thu duoc
cdy sach virus bao gdm chil yéu van 1a nudi cay dinh phén sinh. Puong nhién 1a k¥ thuat
nuoi céy dinh phan sinh ¢ day dugc thuc hi¢n theo mdt muc dich khac nén phuc tap va
tén kém hon trong nhan giéng vo tinh. Vi thé, ngudi ta phan biét rd giita nudi cdy dinh
phan sinh trong cong tic phuc trang gidng néi chung va lam sach virus noi riéng. Muc
dich ctia cong tac bao vé thyc vat (trong nudi cdy dinh phan sinh va nudi ciy mo) phan
biét & v6i cong tac duy tri gibng. Trong cong tac bao vé thuc vat thi yéu cau 16n nhit 1a
lam sach virus, nhung trong thuc té didu d6 hau nhu khong thé dat duoc. Vi vay phai két
hop nhiéu bién phap dé dam bao két qua. Xir Iy nhiét, nudi cdy dinh phéan sinh va xéac
dinh (thtr) virus phai dugc thuc hién theo mot chu trinh kin. Cac nha duy tri giéng doi hoi
phai c6 nhitng co thé thuc su sach virus, dé rdi théng qua phuong phap nhén in vitro co
thé nhéan thanh s6 luong ciy bat ky ma khong bi tai nhidm. Cac nha nudi cdy mé thuc vat
rat quan tim dén phuong phap nhan gidng in vitro, ma 1y do chinh 1a viéc lam sach virus
d6i v6i cay trong. Vi hiéu qua kinh té, ngudi ta chi gidi han viéc nhan gidng in vitro &
nhing cdy trong ma ddi véi chiing cac phwong phap cb dién dé nhan nhanh nhitng giéng
mo&i hodc 1am sach virus khong thuc hién duoc. Phuong phap nhan gidng in vitro loai trir
duoc nguy co tai nhidm va vi thé to ra wu viét hon cic phuong phap c6 dién. Tuy vay
theo kinh nghiém thuc tién, cic ciy trong duoc nhan giéng in vitro van con mang it nhiéu

tac nhan gay bénh.
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Pa sd cac ciy trong thuong mai (commercial crop plants), dic biét 1a cac cay
nhan gidng vo tinh déu chira cac virus ndi hip (systemic virus), cac virus nay anh huéng
x4u dén nang suét. Vi vay, viéc san XUAt ra cac nguyén li¢u thuc vat sach virus hoac gﬁn
sach virus 13 rat can thiét truée khi chiing dugc nhan giéng dé dwa ra thi truong. O nhiéu
loai, phuong thirc cho hi¢u qua cao la xir Iy nhiét cac co quan khac nhau hoac luc cay
dang sinh truong manh. Tuy nhién, d6i véi mot s virus phuong thirc ndy hoan toan
khong thich hop vi thé phai sir dung mét s6 phuong thirc khac. Phuong thirc cho hiéu qua
cao nhit 13 nuoi cdy dinh phan sinh, thuong cé thé két hop véi xir Iy hoa hoc hodc xir Iy
nhiét. Cac phuong phap nay cho phép co6 thé thu dugc céc ca thé khong nhiing sach virus
ma con sach ca ndm va cac nhan té gay bénh khac.

T ndm 1952, 1953 Morel va Martin da thanh cong trong viéc loai trir mdt $6
virus & khoai tay va thugc dugc (Dahlia variabilis) bang cach nudi cdy dinh phan sinh,
diéu dang tiéc 1a cac chdi ndy di khong tao ré va ngudi ta phai ghép 1én cac cdy mam
khoé manh. Tuy nhién, sau d6 trén co s& cac két qua ctia Morel va Martin ngudi ta di
dua ra nhiéu phuong phap san xuét cac cdy trong sach virus c6 kha ning tao ré ¢ nhiéu
loai thuc vat khac nhau va cac dong cay d6 hién nay da dugc st dung rong rai trén thi
truong.

Nuéi cdy dinh phan sinh 14 nudi cdy cac mau nho cua chdi dinh 1én méi truong
dinh dudng thich hop dé chung sinh truéng va tao cay hoan chinh. Phian mé thudng duoc
dung 14 vom phén sinh (meristem dome) cong thém cip 14 dau tién. Tuy thudc vao timg
loai khac nhau ma dinh phan sinh co thé ¢ chiéu dai tir 0,1-0,5 mm, mot sb tac gia yéu
cau chi nudi cay vom phan sinh, tuy nhién mot s tac gia lai thu duoc cay sach virus tir
dinh sinh truéng c6 chiéu dai 0,5 mm. Chdi dinh hodc dinh sinh truong sau khi cét
thudng phai khir tring bé mit, nhung giai doan nay c6 thé khong can thiét. Cac ky thuat
nudi cy dinh sinh trudng rat khac nhau tiy thudc ting loai.

Moi trudng agar thuong khong thich hop cho cdy sinh truong khi nudi cdy, chi c6
cac “cau gidy loc” (filter paper bridge) v6i phan chan duoc nhiing trong méi trudng 1ong
chtra trong 6ng nghiém nudi ciy 1a thich hop hon ca. Chi trén cac cau gidy loc nhu thé ré
moi phat trién tdt, va cdy c6 thé sin sang dé dua ra dit. R4t nhidu loai moi truong di
dugc diung trong nudi cdy dinh phan sinh nhung khong c6 mot méi truong chung thich
hop cho moi loai. Méi truong chira cac nguyén td da luong va vi luong cua Knop va
Berthlot (khong c6 beryllium va titanium), glucose 40 g/L, thiamine 10-5g/L va myo-
inositol 10-3 g/L & pH 5,5 ¢ thé duoc dung cho nhiéu loai. NAA & ndng d6 10-3 mg/L
can thiét cho sy hinh thanh cac ré ban d4u, nhung sau d6 phai cy chuyén sang moi
truong khong c6 NAA.
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Céc s lidu vé diéu kién chiéu sang va nhiét do ly tudng dugc cong bd rét it, mic
du trude day Hollings (1968) da dua ra nhiét do nudi la 20°C dudi anh sang dén huynh
quang v&i thoi gian chiéu sang 22 gid/ngay. Thoi gian dé dinh phan sinh tao chdi va ré 1a
tir vai tuan dén vai thang tiry loai.

Hién nay, ba bién phap lam sach virus t6 ra c6 hiéu qua d6i véi cay luong thuc va
cdy thuc pham, d6 1a xtr 1y nhiét, nudi cdy dinh phan sinh va chon loc bang cic phuong
phap thir virus. Mbi mot bién phéap déu thu duge két qua nhét dinh, nhung chi khi sir
dung mot cach tong hop ca ba bién phap nguoi ta méi thu duge két qua sach virus thuc
su. Muc do hiru hiéu cua qué trinh lam sach virus ddi voi thuc tién phu thudc vao nhiing
yéu t6 sau:

- Kha nang xtr 1y nhiét.

- Kha ning nudi cdy dinh phan sinh.

- Phuong phap thtr virus c6 do chinh xac cao.

- Hé sb nhén gidng vo tinh cy kha cao.

- Trong cac vat lidu sach bénh ban dau dudi diéu kién cach ly tét, tranh duoc tai
nhiém.

- Mtic d6 (dién tich) trong trot cho phép cung cip du cay giéng méi trong mdi
nam.

Nhitng diéu kién trén ddy duoc thuc hién & cac murc d6 rat khac nhau ddi véi cac
loai cdy trong khac nhau. Viéc lam sach virus khong thé thay bang viéc phan tich virus
cua mdt loai cay tré)ng, phan tich virus can duoc thuc hién trude d6 va dé roi tr 36 ma

tim ra bién phap thich hop dé bao dam ciy trong sach bénh.
8.3. Phuwong phap lam sach virus

8.3.1. Cic phwong phdp chudn dodn bénh virus

Khong phai tit ca cac loai ciy sau qua trinh xir 1y phdi hop nhiét va nudi cdy dinh
sinh truong thi déu sach virus, vi vdy can phai tién phai xét nghiém khoang thoi gian tir
lac tai sinh cdy cho tai khi xét nghiém phai tir 4 dén 6 thang dé cac thé virus con ton tai
trong thuc vat dat duogc n6ng dd can thiét cho viéc xét nghiém dam bao dd chinh xéc.
Xét nghiém virus trong khuon khé cia qui trinh 1am sach virus hoan toan khac qué trinh
phan tich virus & mot cay trong. D6i voi viée lam sach virus thi o chinh xac cua
phuong phap thir virus trong mdi loai xét nghiém mang y nghia quyét dinh cho nén mdi

mot cdy can duge xét nghiém theo nhiéu phuong phap khac nhau trong d6 can cha ¥ toi
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cac phuong phép xét nghiém nhitng loai virus phd bién va c¢6 ¥ nghia kinh té. Ddi véi
viéc phan tich virus mot loai cdy trong ngudi ta chi cha ¥ t6i s6 lugng ciing nhu su phan
loai cua chung. PO nhay cam cua mdi phuong phap xét nghiém cé vai tro thir yéu, sau
day 1a mot s phuong phap xét nghiém virus duge img dung trong trong trot cac loai cdy
hoa:

8.3.1.1. Xét nghiém bang cdy chi thi

Dung dich ép cua thuc vat can duogc xét nghi¢m gay bénh trén mot cay chi thi
thich hop hodc dung phuong phap ghép c6 thé chimg minh duoc bénh virus. Chi sau khi
thuc hién phuong phap thir ndy két luan vé bénh virus méi thuc sy dam bao tinh chinh
xéc ctia nd. Phuong phép thir bang cay chi thi luén dugc coi 1a phuong phép xac dinh dau
tién va ciing 1a phuong phap nhay cam nhét, tuy nhién két qua xét nghiém ciing con phu
thudc cac yéu td khéc nira.

Trong trudng hop xét nghiém hang loat céng viéc gy bénh nhan tao ddi véi sd
lwong cy chi thi 1a 10.000 dén 100.000 & mot thoi gian nhiéu thang thi do chinh xac ciia
phuong phap gidm di vi khong thé tién phai cac thi nghiém lap lai. Tudi cta cdy trong
cling nhu trang thai sinh 1y ctia chiing trong cac mua khéc nhau cua mdt nam anh hudng
rat nhidu dén tinh chinh xac ctia phuong phap xét nghiém. Vi 1y do do, trong truong hop
phai xét nghiém hang loat phwong phap dung céy chi thi khong dam bao bang phuong
phap mién dich. Néu chi xét nghiém mot s6 luong cdy vira phai vi du 1.000 cé thé thi
phuong phap ding ciy chi thi khéng can thay bang phwong phap khéc vi cong viée c6 thé
tién hanh trong mot thoi vu thich hop.

Triéu chimg bénh 1y ¢6 thé quan sat duoc sau 3-5 ngay song thong thuong 13 sau
hai thang vi vdy can mot dién tich nha kinh kha rong trong mot thoi gian twong ddi dai
chi phi cho xét nghiém bang phwong phap cdy chi thi thuong dit gip ba lan so véi
phuong phap huyét thanh.

8.3.1.2. Phwong phdp huyét thanh

Tinh ddc hiéu cao ciia phuong phap huyét thanh 1a mot dic diém quan trong.
Ngoai ra, phuong phép ndy con cho phép xac minh nhanh sy ton tai cta virus va phan
loai ching. Két qua thu duoc chdm nhit 13 sau 48 gid. Chi phi cho xét nghiém thip, dé
chimg minh virus khong can ¢ nha kinh trong cdy. Phuong phép huyét thanh lai c6 do
chinh x4c cao, tuy nhién ngudi ta chua san xuat dugce khang thé ddi voi tat ca cac loai
virus va ké ca khi c6 huyét thanh rdi ciing chua c6 thé néi rang két qua xét nghiém hoan
toan bao dam. Vi rang voi phuong phap nay ngudi ta khong thé xac minh duoc dic tinh
gy bénh ctia timg loai virus ddi voi thuc vat chii, c6 nhidu phuong phép huyét thanh
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khac nhau d3 duoc Gmg dung trong xét nghiém hang loat ddi véi cay hoa, trong d6 c6
phuong phap két tia giot, xét nghiém khuyéch tan agar gel hai chidu, xét nghiém latex,
xét nghiém mién dich hudng tam... M&i mot phuong phap déu c6 wu va nhuge diém dic
trung théng sé vé do chinh xac thuong thu duoc véi diy ndng do dich ép tir thuc vt
hodc virus phan 1ap. Nhidu nghién ciru cho thdy khong thé coi d6 nhay cam nay thuong
thu duoc khi pha lodng dich ép nhiéu 1an hoan toan cho phép tin tudng vao két qua xét
nghiém hang loat. Vi thé can chon phuong phap thich hop cho xét nghiém hang loat.
8.3.1.3. Xét nghiém bang kinh hién vi dién tir

Kinh hién vi dién tir véi sy hoan chinh vé k¥ thuat va sau khi tng dung phuong
phap nhung c6 thé dua vao xét nghiém hang loat véi sé lwong mau vira phai. Khi chimng
minh virus hinh diia va hinh soi & hoa phong lan va hoa hué kinh hién vi dién tir 34 mang
lai nhitng két qua dang tin cdy d6i voi xét nghiém hang loat. Khé khan chii yéu hién nay
1a chi phi cho thiét bi va s lwong mau dugc xét nghiém bi han ché, déng thoi loai virus
dugc chirng minh cling chi 1a loai hinh diia va hinh soi. Néu virus ton tai dang cau thi rat
kho phat hién vi n6 khé giéng cac co quan tir ctia té bao thyc vat binh thuong.

8.3.1.4. Xét nghiém bing phwong phdp PCR

Hién nay, mot phuong phap dugc sir dung phd bién cua cong nghé sinh hoc c6 rat
nhiéu tiém ning Gng dung d6 13 khuéch dai gen bang phan tmg tring hop polymerase
(polymerase chain reaction) trén may PCR. Bang cach thiét ké cac cap moi (primers) dédc
hiéu cua cac gen gay bénh & virus, nguoi ta c6 thé khuéch dai cac gen nay (néu co) tir
DNA h¢ gen cua thuc vat da dugc xu 1y lam sach virus. Néu khong xuét hién san phém
PCR dic trung cua gen virus sau khi phan tich dién di agarose gel thi ta c6 thé két luan 13
cay da dugc lam sach bénh hodc nguogc lai, cay dugce xir ly van con mang virus. Phuong
phap nay c6 do nhay rat cao, chinh xac va it ton kém hon cac phuong phap néi trén. Hién
nay, nguoi ta da san xudt mot thiét bj phan tich PCR c¢6 d6 nhay rat cao goi 1a Realtime-
PCR (PCR thoi gian thuc hay con goi la PCR dinh lugng) cho phép phan tich véi mot
ndng d6 virus vo cung thap ¢ nhiing sinh vat méi bi nhiém bénh. Ky thuat nay da khic
phuc dugc thoi gian chd doi virus sinh san td1 mot néng dd du cao dé dam bao do chinh
xac cua phuong phap xét nghiém.

Phuong phéap phan tich PCR da duoc (mg dung rat rong rdi dé chan doan bénh &
ngudi nhu sét xuat huyét Dengue, viém gan B, viém gan C, Chlamydia... Va rd rang n6
rat hiru ich trong viéc tng dung dé xét nghiém cac thuc vat bi nhiém bénh virus, vi khuan

hoac vi nam...
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8.3.2. Xir Iy nhiét

Qua trinh x1r ly nhiét dugc coi nhu 1a bién phap lam sach bénh c6 co sé thuc tién.
Nhitng cdy mia méc bénh c6 thé cho ning suit cao sau khi ngdm & nude ndng, cac nghién
ctru vé van dé nay cho thiy dung khong khi nong thuan loi hon dbi v6i hau hét cay trong
boi vi chung c6 thé chiu dung t6t hon va virus bi loai trir dan dan. Nhitng hiéu biét cua
ching ta vé& qué trinh 1am sach bénh thong qua xt 1y nhiét con chua day du. Nguoi ta néu
ra gia thiét chung 13 virus bi (rc ché sinh san ¢ nhiét do tir 34-40°C. Qua trinh sinh trudng
ctia thuc vat trong khi xir Iy nhiét ciing bi rc ché nhung it hon vi thé nhitng bo phan vira
duoc sinh truong thuong sach hodc nghéo virus. Két qua xir Iy nhiét con cho thay co thé
thuc vat c6 thé dugc bao ton & trang thai tdi thich trong mat thoi gian dai ¢ nhiét do cao.
Tt nhat 13 nén xir Iy véi chu ky quang 16 gio/ngdy. Nhiét d phai duoc kiém tra lién tuc
bang may ghi tw dong dé dam bao cung cip luong nhiét ning can thiét, d6 4m twong ddi
phai dat trung binh 1a 50%. Dé dam bao sy phan bd nhiét do dong déu trong phong can
phai co quat gid. M&i mot lodi cdy hoa thudng min cam rat khac nhau ddi voi nhiét do
cao trong khi xtr 1y, vi du: hoa ctic ¢6 kha niang chiu dung nhiét rat 1én: 38°C trong thoi
gian nra nam tiép theo 1a hoa anh tc. Hoa thuy tién thi chiu dugc nhiét do 34°C trong
thoi gian tir 4-6 tuan.

Trong mot sb truong hop, ngudi ta phai phdi hop xtr Iy nhiét voi nudi cdy dinh sinh
truong hoac vi ghép dé loai trr bénh virus (Walkey, 1980; Kartha, 1986; Brown va cs,
1988). Uu thé ciia k¥ thuat nay la sau khi cdy da qua xir Iy nhiét, miu nudi ciy (hodc vi
ghép) thuong co kich thudc 16n hon. Green va Lo (1989) da tao gidng khoai lang sach
bénh virus (bénh vang lui) béng nuoi céy dinh sinh trudng kich thudc nho (0,3 mm) hodc
nuéi cdy dinh chdi kich thuée 16n hon (1,0 - 2,5 cm) sau khi xi Iy cdy me & 37 C trong
mot dén hai thang (hinh 9). Két qua twong tu ciing nhin dugc & cdy sin (Kartha va
Gambong, 1975).

Cay me¢ hoac mot phén cay me dugc xu ly ¢ nhiét do cao béng cach tang nhiét mdot
cach tir tir cho dén khi dat nhiét d6 téi han. Nhiét d6 nay c6 thé (rc ché hodc loai trir virus
khéi ving sinh truong manh nhung khong anh huong dén sinh truong ciia cay. Cay duoc
lru gitr & nhiét do t6i han trong khoang thoi gian xac dinh, sau d6 tach va nudi cy choi
dinh hoac str dung trong vi ghép.

Ty 1& sach bénh ctia mau phu thudc vao thoi gian xtr 1y nhiét do t6i han va phu
thudc vao kha ning chiu nhiét cua giéng (Converse va Tanne, 1984; Lozoya-Saldana va
Merlin -Lara, 1984). Xir 1y nhiét c6 tac dung t6t véi da sd truong hop, song d6i khi mo té
bdo ctia cAy nhiém virus nhung khong bi loai trir & nhiét do cao do ching virus van cé

kha nang sinh san ¢ nhiét do nay (Dawson, 1976).
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Két hop xtr 1y nhiét do thap véi nudi cay dinh sinh truong da duoc s dung thanh
cong dé loai trir virus khoi khoai tiy va hoa cuc (Paduch-Cichal va Kryczynski, 1987).
Bén canh do, nguoi ta st dung két hop mot s6 hoa chit e ché virus nhu ribavirin,
vidarabine c6 gbc adenine dé tao gidng sach bénh (Cassells va Long, 1980; Stone, 1982).

Céc hoa chét chdng virus thuong doc cho mo cay nén tng dung ciia k¥ thuat nay van con

han che.
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Bing 8.1. Cic méi truong dinh dudng nuéi ciy choi dinh ciia mdt sb ciy trong

Moi truong (mg/l) (a)

Thanh phan 1 2 3 4 5 6 7 81 9(c)
NH,NO; - - - - | 60| 60 - | 1650
KNO; | 125| 125| 125| 200| 125 - -| 125 1900
(NH,),SOy, - - - - | 1000 - - - -
KCl - - - - 1000| 80| 80 - -
CaCl,.2H,0 -| 500| 500 - - - - - | 440
Ca(NO;),.4H, | 500 - -| 800 | 500| 170| 170| 500 -
Ol 125| 125| 125| 200| 125| 240| 240 | 125| 370
MgSO.7H,O | 125 125| 125| 200| 125| 40| 40| 125| 170
KH,PO4 - - - - 1 - - - -
FeCls.6H,0O - - - - 5 5 - - -
Fe-citrate } 25 - - - - 278 25 -
Fe(SO04)s ; ; ; ; - - - -| 278
FeSO4.7H,O - - - - - -| 373 - 5
Na,-EDTA b)| 08| (b) -1 0,1 - 223 1| 372
MnSO4.4H0 | (b) | 0,04 | (b)| 02 1| 005 86/ 0,05 >
ZnSOH0 | by | 0,02| (b)| 03| -| -] -|o02] 2%
NiCl,.6H,O (b) 5 (b) 1,8 - 04 - 5 0
MnCl,.H,O (b) - (b) - - -1 0,02 0,02 8,60
CoCL.6H:0 | by | 0,02| ()| 0,08| 0,03 0,05 5 5 i
CuS04.5H,0 5 0,02 | 0,02 -
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AIC | (b)] 0,02] (b) -1 0,03 - 5 5] 0,02
H,MoO.H,0 | (b) S50 ()] 0,02 -1 0,02 -1 0,02 5
Na;MoO4.2H, | (b) -1 (b) - - - - 51 0,02
O m| -| ®m| -] o001 oo - ?
KI'l (v -1 )| 28 1] 06 5 - -
H;BOs | 0,1] 025] 0,1 -| 100| o0,1| 0,83 - -
Myo-inositol | 10| 0,02 | 10 _ 1l 10! 62] 025] 025
Ca- _ 5 _ _ _ _| 011 0,02] 0.83
pantothenate 1| 0,00 1 5 1 1 10 51 62
Inositol 1 1 1 1 1 1 . - -
Nicotinic acid i 0,00 i 1 1 1 1 - -
Pyridoxine.H i I i i i i 1 -1 100
Cl - ]
0,1 0,01 21 001 001| 1 0.5
Thiamine. HCI - -1 05
' - 10 - 1| 10 - ’
Glycine ] B} ] oo 5| 0,01 1 0,1
Biotin 0,00 10 - 2,0
. B 1 B B B B
Cyst ] ]
ystein ) i ) ) 1 5
Adenine ) - -
2000 | 4 oo | 2000 | 3000 | 2000 - -
AdSO4 0 ’ 0 O O 1 - -
1 1000
Casein i i i i 0 ) 8 -
L 0,00
ydrolysate
1 3000 - -
Sucrose 0 i i
Glucose ] 4000 i
0
4000
0
Chii thich:
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(a). 1: Morel (1948), 2: Morel and Martin (1955), 3: Kassanis (1975), 4: Nielsen
(1960), 5: Morel and Miiller (1964); 6: Mori (1971), 7: Wang and Huang (1975), 8:
Baker and Kinnaman (1973), 9: Mellor and Stace-Smith (1977).

(b). Dung dich Berthelot (mg/L): MnSO4 (2000), NiSO4 (60), Ti0, (40), CoSO4
(60), ZnSO4 (100), CuSO4 (50), BeSO4 (100), H3BOs (50), Fex(SO4), (50000), KI (50),
H,SOq4 (sp. gr. 1,83) (1 ml).

(c). Mbi trudng sir dung dic biét cho nuéi cdy dinh chdi khoai tiy ¢ cac hormone
sinh truong (mg/L): Kinetin (0,04), IAA (0,5), GA; (0,1), bd sung than hoat tinh (2857).
Cac moi truong tir 1-8 co ty 1¢ cadc hormone sinh trudng khac nhau tuy loai.

8.3.3. Nuéi cdy dinh phén sinh

Nguoi ta dd chimg minh dugc rang ndng d6 virus trong thuc vat giam dan ¢ bd
phan gan dinh sinh truong riéng dinh phan sinh thi hoan toan sach virus. Thuc té nay da
duoc tng dung dé lam sach virus bang céach tach dinh sinh truéng & diéu kién vo tring
10i nudi ciy chiing thanh thyc vat hoan chinh. Viéc phén 1ap dinh phan sinh c6 kich thudc
0,01-0,1 mm rat kho khin va viéc tai sinh thanh cay hoan chinh ciing chi dat duoc véi tan
s6 rat thip (0,2-5%) vi vy ngudi ta thuong phan 1ap ca chdi ngon va goi nd 1a doan dinh
(shoot tips) co kich thudc tir 0,1- 1 mm qua do6 tinh sach bénh cua mau vat nudi céy bi
giam xudng nhung téc do tai sinh cdy duoc ting 1én va d6 chinh 1a phuong phap duoc
tmg dung trong thyc tién.

Khai niém sach virus ciia thuc vat khong c6 nghia 1a cin phai c6 dinh phan sinh
hoan toan sach, cic phan tir virus ma nd duoc hoan thién trong qua trinh phan hoéa cua
cac té bao chua phan hoa. Vi vdy, trong thuc tién phai gii han nong d6 virus va khoi
luong mo phan hoa & mot murc nhét dinh néu can co thuc vat sach virus. Viéc phéi hop
xtr 1y nhiét v6i nudi cdy dinh phan sinh 1a phuong phéap rat thuan loi boi vi thong qua
xtr 1y nhiét qua trinh sinh san cta virus trong chdi ngon bi (rc ché manh va théng qua
qué trinh phan hoa dinh phan sinh tinh sach virus s& dugc dam bao voi do xac suit cao, &
day khong dé cap dén van dé chon cac méi truong thich hop. Thong thuong ngudi ta xir
dung mdi truong Murashige-Skoog hodc White. Theo quan diém 1y thuyét va kinh
nghiém thyc tidn ngudi ta thu dugc nhitng két qua khac nhau trong timg phong thi
nghiém, néu viéc nudi céy dinh phan sinh dugc thyc hién trén quan diém san xuat 16n thi
can phai chu ¥ nhitng mit sau day: (a) dam bao do dong nhét cua giéng trong tat ca cac
khau nudi cay, (b) dam bao toc do sinh trudng nhanh va déu ddi véi mot sb luong dinh

phan sinh 16n dong thoi (c) két qua dua cdy ra dat ciing can phai dugce bao dam. Cac

Giao trinh nudi cay mo té bao thuc vat



281

dinh sinh truéng sau khi phéan lap can dugce nudi & cac budng nudi cdy hoan toan khdng
ché vé mat khi hau: nhiét d6 22°C va 16 gio chiéu sang & 1.000-3.000 lux .

Khi dua ciy tai sinh tir dinh phan sinh ra ngoai dat can phai phi nilon dé chung
thich nghi dan v&i do am khong khi thap. Tét nhét 1a nén trong & cac budng nudi cay
cach ly co thong khi va hoan toan sach rép 1a. Tir thang 10 dén thang 3 can phai chiéu

sang thém, nhung trong mua he¢ lai phai che bdt anh sang.
8.4. Két qua trong thuc tién san xuit

8.4.1. Tao cdc giong cdy sach bénh
8.4.1.1. Cay khoai tay

Khoai tiy 14 cdy trong & chau Au dugc nhan giéng vo tinh va bi virus pha hoai
nhiéu nhét. Trong thoi gian qua viéc lam sach virus ¢ khoai tdy méi duge ing dung mot
cach cham chap trong qua trinh duy tri gidng. Nguoi ta cht ¥ nhiéu nhat t6i viée tao ra
cac cdy gidng sach bénh bang qui trinh thir virus va trong & cac khu vuc sach bénh dé
tranh tai nhiém thong qua cac loai rép 14. Qui trinh duoc st dung cha yéu 1a giét cac ciy
thao c6 thé truyén bénh vao cu khoai tay. Qui trinh ndy c6 thé nang cao hiéu suit thong
qua xUr 1y nhiét va nudi cdy dinh sinh truong. Qua trinh xir Iy nhiét giita 32 va 38°C
trong thoi gian 7 ngay dén 7 tuan va sau d6 nudi cdy dinh phan sinh c6 thé loai trir dugc
virus A, xoin 13, X va Y trong khi virus M va S ciing dugc giam di mot cach dang ké.

Céc anh hién vi dién tir cia dinh sinh truong khoai tay c6 do 16n tir 80-100 pm
cho thdy chung van con chira trong tiéu ban t6i 12 thé virus X. Tuy vay, sau qué trinh
phan loai tir cac dinh phan sinh d6 van thu duoc mot ty 1& phén tram nhat dinh cac cay

sach virus.

8.4.1.2. Cay thirc an gia suc

Dé san xuét hat giéng cdy trong 1am thirc dn gia stc, vi du co ba 14 can phai co
cdy bé me sach bénh virus dé tranh sy 1ay bénh thong qua hat gidng va dam bao thu
dugc ning sudt hat cao. Ngudi ta nghién ciru nhiéu phuong phép lam sach virus khéac
nhau. X@ 1y lanh va nudi choi ngon mang lai tbc do sinh trudng cao, nhung chi sach
virus timg phan, néu xtr 1y nhiét két hop v6i nudi ciy dinh phan sinh thi thu duoc phan

16n cac cay sach virus.

Giao trinh nudi cay mo té bao thuc vat



282

8.4.1.3. Cdy hoa bia

Céc loai bénh virus & hoa bia thuong lam giam ning sudt dang ké. Tién hanh
chon loc bang mit thudng, xur 1y nhiét va nudi cdy dinh sinh trudng, cai tién dan tinh
trang sach bénh nguoi ta da gidi phong 66% cay khoi virus hop-mosaic (HMV) va latent
bang nudi cdy dinh phan sinh, sau d6 1am sach virus prumis necrotic ringspot (PNRV)

bang xir 1y nhiét trong thoi gian 10 ngay.

8.4.1.4. Cay rau

Hau hét cac loai rau trir mot vai trudng hop ngoai 1& déu dugc nhan gidng bang
hat. Truyén bénh virus qua hat vira méi dugc chimg minh & loai virus gdy bénh kham &
xa lach va dau (dau an qua trang hodc xanh), vi vy & nhimg ciy trong ndy can phai chon
loc nhimng cdy lam gidng va théng qua bién phap trong trot cach ly dé tao ra hat gidng
sach virus. i v6i cac loai virus gay bénh & cac cdy rau khac thi qua trinh lay lan thuong
xay ra do co hoc hodc do rép 14, vi vay can c6 bién phap vé sinh dong ruéng va phong trir
tac nhan truyén bénh. O mot s6 cdy rau nhdn giéng vo tinh (ndm rom,...) can xir dung
phuong phap nudi cay dinh phén sinh hodc xir 1y nhiét dé giai phong virus. Dbi voi nAm
rom ¢ thé lam sach bénh bang phuong phap xir 1y nhiét va trong thoi gian gan day
nguoi ta da tao duge phuong phap mién dich trong agar gel.

Ngoai ra, & nhimng cdy trong dung dé san xuat hat ciia chiing c6 thé nhan gidng vo
tinh qua nhiéu nam, vi du nhu sup-lo nguoi ta cling can phai c6 vat liéu sach bénh virus
ban dau. Thong qua nudi cdy mé ngudi ta tao duge mot vai trim cdy va bang bién phap
thtr virus da thu dugce 3.220 cay sach bénh.

8.4.1.5. Cay an qua

Cay an quéa thuong bi virus pha hoai mot cach manh nhit. Cac thé virus giy bénh
khong nhitng lan truyén khi nhan gidng vo tinh ma ca khi nhan giéng bang hat. Ngoai ra
cdy an qua thuong 1a cay lau nam, luén ludn chiu tic dong cta cac tic nhan truyén bénh
vi thé ching rat dé bi nhiém bénh. Viéc ching minh virus nhidm & ciy an qua gip nhiéu
kho khin, hon nita thoi gian 0 bénh dai va kha ning chdng chiu cao gdy nhiéu khé khin
cho viéc 1am sach virus cdy an qua, vi viy can tién hanh cong tac chdng virus gy bénh &
cdy an qua mot cach lién tuc.

Vi viée xir Iy nhiét d6i vi cac cdy than gd va viéc nudi cdy dinh phan sinh cta
chung kho khin hon nhidu so véi cac lodi cdy than thao cho nén tir lau ngudi ta di xir

dung phuong phap thir dé tim ra cac vat liéu sach bénh ban dau. Qua trinh xir 1y nhiét ddi
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v6i cdy dn qua dén nay thudng duoc tién hanh chil yéu ¢ nhimg doan canh ma cic mat
ctia chung s& duoc xir dung dé ghép sau nay. Theo tai lidu tong hop cia Nyland va
Coheen (1969) vé van dé xtr 1y nhiét & cac cdy than gd co thé loai trir duoc bdn loai virus
& cdy anh dao, mot loai virus & cdy man, bay lodi virus & cy tao, hai virus & ciy nho dat
(nho tay), sau virus & cdy dao va hai virus & phic bon tir. Thanh cong trong xir 1y nhiét &
cdy an qua khong bao gid dat dugc 100%. O mdi d6i tuong it nhat con lai mot tham chi
mot sb loai con t6i bon virus khong bi mét hoat tinh khi xur 1y nhiét.

Nudi cay dinh phan sinh & ciy dn qua toi nay méi chi duoc st dung & nhing ddi
tugng sau: dau chua, dau chua qua do, ddu chua qua den va cay tdo. Thuc tién cho thiy
dbi voi cay an qua (cdy than gd) viéc nudi cay dinh phan sinh con gip kho khian hon béi
vi kha ndng tai sinh ctia chiing yéu hon so vdi cdy than thao. Céc thi nghiém trong nhiing

nam sap to1 chac chan s€ néu ra nhitng két qua mai.

8.4.1.6. Cay hoa

O dbi tuong cdy hoa chi gip nhimg cdy nhan gidng vo tinh thudng bi bénh virus
trong khi budc dau ngudi ta chi tap trung 1am sach bénh & nhiing ciy hoa c6 y nghia kinh
té quan trong (vi du: hoa ctic, hoa anh tuc, hoa thiy tién...). Hién nay, nguoi ta bat dau
nudi cay cac loai hoa khac. Xir Iy nhiét két hop voi nudi cdy dinh phéan sinh duoc sir dung
dé 1am sach virus & hoa anh tac va hoa ctc.

Viéc Gmg dung thuc tién trong cac xi nghiép chuyén san xuit hoa di trd thanh
quen thudc trong nhitng nam gan day. O Ha lan, c6 nhitng co sé cta to chiic trong hoa
chuyén nhan cac loai vat li¢u dé 1am sach virus. O Anh, cling td chirc mot co quan tuong
tr nhu vay. O Pong D (cii) ¢ xi nghiép vom cdy con & thanh phd Dresden ciing nhan
cac loai hoa nhu cuc, hoa anh tic, hoa thuy tién... dé xu 1y nhiét va lam sach virus.

Céc diéu kién @& 1am sach virus d6i v6i cay hoa thudng duoc thuc hién dé dang,
vi thé & nhiing loai cay trong nay viéc lam sach virus thuong c6 két qua nhat. Vi thé duéi
day mot s bién phap quan trong nhu xtr Iy nhiét, nudi cay dinh phan sinh va xét nghiém

virus duoc trinh bay trén di twong cay hoa.

8.4.2. Kiém dinh tinh sach bénh virus

Néu trong qui trinh 1am sach virus c6 thé ap dung dugc k¥ thuat xur 1y nhiét va
nudi cdy dinh phan sinh thi viéc xét nghiém virus chi con 1a bién phéap kiém tra cudi ciing
cua qua trinh lam sach virus, nhu vay sé c6 mau thuan véi muc dich 1am sach virus néu
ngudi ta sit dung 50% cdy trong tap doan cdy trong bi bénh lam vt liéu ban dau va coi

ching 1a nhiing cdy c6 pham chat tot, mot mat thong qua cai tién phuong phap xét
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nghiém dua d6 chinh x4c cta phuwong phép 1én cao nguoi ta phai luon tinh dé sb luong
virus bao ton ¢ nong do tdi thiéu ma phuong phap xét nghiém khong ching minh duoc.
Vi vy, theo kinh nghiém thyc té can tién phai xét nghiém theo phuong thuc sau:

Pua vt liéu ban dau vao xur 1y nhi¢t trong mdt thoi gian dai dé lam sach nhitng
virus man cam nhiét do sau d6 dung phuong phap nudi cdy dinh phan sinh sau tir 4-6
thang ké tir ngay nudi cdy méi bit dau xét nghiém thoi gian nay da dé cho virus bao ton
trong cdy da ndng do cho phép ching minh dwoc. Nhimng co thé dugc xac dinh 1a sach
bénh 1a ngudn vat lidu ban dau dé cung cip ciy me cho san xuat. Khoang 5-10% sb co
thé nay duogc tach riéng ra thanh tap doan nhan manh khoé (health nucleus clone) dé cac
nha tao giéng cai tién tinh chat theo ¥ mudn va do thuin chung (ddng nhit) cua gidng.
Ngudi ta kiém tra nhiing co thé ndy bang tit ca cic phuong phap xét nghiém virus hién
6. V6i hoa nelken nguoi ta di kiém tra bang phuong phap huyét thanh cac loai virus
caruation woltle, caruation latent, caruation ringspot... va xét nghiém bang ciy chi thi
Cheuopodium quinoa va Vaccara pyramydata nham loai trir nhiing virus it sinh san
khong ¢6 biéu hién nhan biét dugc. Nhiing cay xac minh dugc 1a khoé duoc tién hanh
wom canh i sau d6 dwa vao xu 1y nhiét, tiép theo nudi cdy dinh sinh trudng va cudi
cung kiém tra bang xét nghiém virus. D6 1a toan bd qui trinh 1am sach virus khép kin.

Ngoai phuwong phap va qua trinh xét nghiém thi két qua lam sach virus phu thudc
nhiéu vao trang thai ctia ciy can duoc xét nghiém, nghia 1a ndng do virus co trong cac bd
phan khac nhau, tudi khac nhau, mua khac nhau. Muén bao dam xét nghiém hang loat
chinh x4c thi can phai c6 nha nudi ciy. Nhiét d6 6n dinh, trong quan 4nh sang 6n dinh va
cdy xét nghiém phai cung do tudi nhat dinh véi ndong d6 virus thich hop cho xét nghiém,

cho phép thu duoc két qua xét nghiém chinh xéc.

8.4.3. Duy tri tinh sach bénh virus

Van dé c6 tdm quan trong dang ké va ciing 1a vin d& quyét dinh cudi cing d6i véi
thue tién nong nghiép lién quan t6i thoi gian duy tri dugc cdy trong sach virus. Dbi voi
thuc tién san xuét thi cay dugc coi 1a bi bénh chi khi ndo nang Xuét giam xuéng. Hién
nay, trong san xuat nong nghiép va trong ciy an qua van dé nay con chua duoc giai quyét
thoa dang. Viéc san xuat dong Elite trong qui trinh san xuat khoai tiy gidng kéo dai nhiéu
nim, trong khi d6 nguy co tai nhiém théng qua yéu t6 truyén bénh luén ton tai va phu
thudc vao diéu kién khi hau. Trong nganh trdng hoa tinh hinh thuan loi hon nhiéu. Hién
nay & CHLB DBuc v6i tdp doan nhan (nucleus clone) ctia hoa ctc va nelken nguoi ta duy
tri dugc tinh sach bénh trong mdt ndm rudi, trong khi chi can mot nim 1a c6 thé thay

duoc hoan toan tap doan giong. Vi vay, van dé néu ra ¢ trén co6 thé dugc tra 101 tom tat
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nhu sau: khoi luong va chét luong vat ligu co san ban dau xac dinh kha nang san Xuét
mot vu khong bi gidm nang suét do bénh virus.

Giam nang suit c6 thé xuit hién néu ngudn giéng sach virus bi nhiém som. Ddi
v6i khoai tay thi nhiém chu yéu do cac yéu t6 truyén bénh séng ¢ diéu kién tu nhién doi
v6i cay hoa thi tai nhiém xay ra khi dwa cay gidng sach bénh vao cac xi nghiép san xuét
bi nhidm sdn. C6 thé noi rang trong nganh tréng hoa qui trinh 1am sach virus dugc coi
nhu mo hinh phuong phap. Ciing qua d6 c6 thé nhan thay phuong phap lam sach virus
khong phai 14 bién phap chita bénh mot 1an ma 1a mot qua trinh phirc tap dbi véi cay
tréng da bi bénh tur trude. Nguoi ta cod thé so sanh bénh virus cta thuc vat nhan giéng vO
tinh nhu bénh x3 hdi ciia con ngudi khong thé chita bang thudc men ma phai thay doi ca
théi quen sinh hoat. O cac xi nghiép cong nghiép san xuat cay trong c6 thé goi cac tién bd
khoa hoc k¥ thuét 1a mét loai stress khi ma tir mot cay ciic me¢ mot nam cho 100 cidy wom,
trude kia chi thu duge 15 va mot cdy wom chi can 11 ngay dé ra ré trong khi trudc day
can 21 ngay. Dé tao diéu kién cho cac xi nghiép san xut cong nghiép ciy giéng thu duoc
nhitng thanh tich to 16n hon nita thi viéc dau tu hang nim cho cong tic chéng bénh virus
tré nén can thiét. Trong trudng hop nhan giéng vo tinh in vitro thi viéc 1am sach virus

cang phai dugc coi l1a dicu kién trudc tién.
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Chuwong 9. MOT SO PHUONG PHAP CANH TAC HIEN DAI
9.1 Thuy canh

9.1.1 Ky thudt thiiy canh

Thily canh 14 k¥ thuét trong cay khong dung dat ma trong truc tiép vao dung dich
dinh dudng hodc cac gia thé ma khong phai dat. Cac ca thé co thé 1a cat, triu,ran,vo xo

dtra, than bun, vermiculite pertile...

Ky thuat thity canh 1a mot trong nhitng k¥ thuat tién bo cta nghé 1am vuon hién
dai. Chon lya méi trudng tu nhién thich hop cho cy phat trién 13 su st dung nhimng chét
thich hop cho su sinh truéng va phat trién cia cdy tranh dwoc su phat trién cua co dai,

con trung va bénh tat lay nhiém tir dat.

9.1.2 Lich si¢ phdt trién va nghién citu ky thudt thiiy canh

9.1.2.1 Ngoai nuéc

Ky thuat thiy canh di c6 tir Jau. Nhung khoa hoc hién dai vé thily canh thuc té da
xudt hién vao khoang nam 1936 khi nhitng thir nghiém cua tién sy W.E.Gericke & truong
dai hoc california dugc cong bb. Ong da trong nhiing lagi cay trong nudc trong d6 cé ciy
ca chua trong 12 thang c6 chiéu cao 7,5 m Gericke cong bd kha ning thuong mai cua
nganh thuy canh va dit tén cho no 1a “hydroponics” trong tiéng Hy Lap 1a nu6c va
“ponics” c6 nghia 1a lao dong. Vi véy thily canh hiéu theo nghia den 1a 1am viéc véi
nudc.

Theo nhimg tai liéu ghi chép bang chi twong hinh cta ngudi Ai Cap trong vai
trdim nim trude Cong nguyén, dd mé ta lai sy trong cdy trong nude..Sy nghién ciru trong
nhitng nim gan day nhat cho thiy vuon treo Babilon va vuon ndi Kashmir va tai Aztec
Indians cia Mexico ciing con nhitng noi trong cay trén be trong nhitng hd can. Hién tai
van con nhiéu bé trong ciy duoc tim thiy ¢ gan thanh phd Mexico. 1699 John Woodward
(nguoi Anh) da trdng cdy trong nudc c6 chira cac loai dit khac nhau.Nhimng niam 60 ctia
thé ky 19 Sachs & Knop (Duc) da san xuét ra cac dung dich dé nudi cay. Trong nhiing
nim 30 cta thé ky 20 TS.W.F.Gericke(California) d& phd bién rong rai thuy canh & nudc
M. Nhitng nong trai thity canh di dong da cung cp thuc phdm rau tuoi cho linh My

trong sudt thoi gian chién tranh quan sy tai Nam Thai Binh Duong.
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Trong s& d6 trang trai 16n nhét rong 22 hecta & Chofu Nhat Ban. Ngay tai My,
thity canh dugc ding rong rii cho muc dich san xuét kinh doanh hoa nhu: Cam Chuéng,
Layon, Cuc...

Céc co s& 16n trdng hoa bang thuy canh con c6 ¢ Y, Tay Ban Nha, Anh, Puc &
Thuyy Dién...

Trong khi d6 & cac vung kho can nhu Vinh A rap, Israel, thuy canh dugc su dung
rit pho bién dé trong rau.

O céc nuéc Chau My La Tinh rau sach ciing 1a san pham chinh ciia thiy canh. Ha
Lan c6 hon 3600 céy trong khong can dat, Nam Phi ¢6 khoang 400 ha.

O Singapore lién doanh Areo green Technology 13 cong ty dau tién & chau A ap
dung k¥ thuat thay canh trong rau trong dung dich dinh dudng, khéng can dat va khong
phai ding phan hoa hoc c6 hai dé san xuit rau véi quy md 16n. Hang nim Singapore tiéu
thu lugng rau tri gia 260 tri¢u USD. Vi dat ¢ gidi han nén hon 90% rau xanh dugc nhap
khau, hién tai nong trai Areo Green & Lim Chu Kang tri gid 5 triéu USD dang dugc thu
hoach khoang 900 kg rau mdi ngay.

Nhat Ban déy manh k¥ thuat thiy canh dé san xuét rau sach. An toan thuc phém
la mdt trong nhiing van dé ma nguoi Nhat rat quan tam, ho ludén lo ngai va than trong ddi
v6i nhitng phy gia thyc pham hay thudc trir sdu néng nghiép. Hon nita vi dién tich dat
canh tac qua han hep nén chinh pha Nhat rat khuyén khich va tro giup kiéu trong nay, rau
sach san xuat bang phuong phap nay gia dat hon 30% so véi rau trong & méi trudng bén

ngoai nhung tiéu dung van chap nhan.

9.1.2.2 O 'trong nudc

Viéc nudi trong thiy canh dugc biét kha 1au, nhung chwa dugc nghién ctru c6 hé
thng va dugc str dung dé trong céc loai cdy canh nhiéu hon.

Tir ndm 1993, GS.Lé Pinh Luong — khoa Sinh hoc PHQG Ha Nbi phdi hop véi
vién nghién ctru va phat trién Hong Kong (R&D Hong Kong) da tién hanh nghién ctu
toan dién cac khia canh khoa hoc k¥ thudt va kinh té x4 hoi cho viéc chuyén giao cong
nghé va phat trién thity canh tai Viét Nam.

Dén thang 10 ndm 1995 mang ludi ngién ctru va phat trién & Ha Noi, TP.Hb Chi
Minh, Cén Pao, S¢ khoa hoc cong nghé va mdi trudng & mot sb tinh thanh. Cong ty
Golden Garden & Gino, nhém sinh vién Dai hoc Khoa hoc Ty nhién Thanh Phd Ho Chi
Minh véi phuong phap thuy canh vai loai rau thong dung, cai xanh, cai ngot, xa lach...
Phan vién cong ngh¢ sau thu hoach, Vién Sinh hoc nhiét doi cling nghién ctu va san
xuit. Noi dung chu yéu 1a:

Thiét ké va phdi hop san xuat cac nguyén liéu ding cho thity canh.
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Nghién ciru trong céc loai cdy khac nhau, ciy truyén tir nudi cdy mo vao hé thiy
canh trude khi dua vao dat mot s ciy an qua kho trong truc tiép vao dat.
Trién khai thiy canh & quy mé gia dinh, thanh thj va néng thon.Két hop thuy canh

véi du an rau sach cia thanh pho

9.1.3 Uu diém va nhwoc diém ciia kj thudt thity canh

9.1.3.1 Uu diém ciia ky thudt thuy canh

Kiém soat dinh dudng cdy trong 14 wu diém nhit trong thiy canh vi mdi truong
dinh dudng dd dugc nghién ctru ki trude khi trong. Moi chit dinh dudng trong thiy can
thiét cho sy phat trién va phat sinh cdy trong déu nhat thiét phai duoc kiém soat & ndng
d6 thich hop cho timg loai cdy trong va timg loai méi truong hon nita mot sd nguyén to
gy hai cho cdy khui ¢ mtc du luong dugc khdng ché & gidi han an toan hodc ding
nguyén t6 khac loai bo.

Khong can dat, chi can khong gian dat hdp dung cu tréng, do vay cé thé trién khai
& nhitng ving dat can c¢di nhu hai dao, ving nai xa x6i, cling nhu tai gia dinh trén san
thugng, balcon.

Tréng duoc nhiéu vu, ¢ thé tré)ng trai vu.

Khong phai sir dung thudc trir sdu bénh va cic hoa chét doc hai khac.

Ning sudt cao vi co thé trong lién tuc.

San pham hoan toan sach, gidu dinh dudng, déng nhét va hoan toan twoi ngon.

Khong tich lily chit doc va gay 6 nhiém méi truong.

Khong doi héi lao dong nang nhoc, nguoi gia , tré em diéu c6 thé tham gia hiéu
qua do khong phai 1am dat, khong co co dai, khong can tudi.

D& dang khir tring vi cac gia thé ¢6 tinh tro vé mat hoa hoc nén viée luu dit chét
dinh dudng trong khi trong khong c6 nén khir tring bang formandehyt hodc thudc tay va
rira lai bang nude sach con néu gia thé 1a than bun va cac thi khir tring bang xong hoi va
cho tai str dung.

D@ dang tudi tiéu 13 wu diém 16n nhit so v6i phuong phap trrong trot truyén thong
duogc ap dung trong k¥ thuat mang dinh dudng va trong cdy trong nude nho st dung hé
théng 6ng phun va éng duc 16.

9.1.3.2 Nhwoc diém ciia ky thudt thity canh

Chi trong cac loai cdy rau, qua ngan ngay.

Gi4 thanh san xuat con cao.
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Vén dau tu ban dau cao do chi phi vé trang thiét bi. Tuy nhién, chi phi nay khong
cao so v&i nhitngchi phi vé thude trir sdu bénh va con trung, théu cong nhan. Hon nita cac
may moc duoc tai st dung nhiéu lan nén chi ton chi phi dau tu ban dau.

Doi hoi trinh d6 chuyén mén ki thuit cao dé san xuit c6 hiéu qua. Piéu nay giy
can tré cho viéc mé rong phuong phép thiy canh dai tra.

Trong qua trinh hip thu chat dinh dudng thyc vat lam thay doi pH trong dich thuy
canh. Do d6 can phai diéu chinh pH 2-3 lan/tuan. Gi4 tri pH thich hop 5,8-6,5. Gia tri pH
1éch khoi khoang nay thi mirc 6 anh huéng 16n dén sy hap thu chit dinh dudng.

Khi cay hap thu chat dinh dudng va nudc tir dung dich, d6 dan dién (EC) thay doi.
Do dan dién thé hién do dam dic ciia dung dich dinh dudng. Gia trj EC tot nhat khoang
1,5-2,5 dS/m. Gia tri EC cao s& ngan can sy hip thu dung dich dinh dudng do 4p suit
tham thiu thap. Gia tri EC thap s& anh hudng dén stc khoe va san luong cua cay.

Ngoai ra, nhiing thay ddi dot ngot cac yéu to moi truong ciing nhu viée cung cip

dinh dudng va tudi nude khong dung co thé gay ra nhitng rdi loan sinh 1y & cy.

9.1.4 Chit dinh dwéng

9.1.4.1 Nhu cdu - nhigm vu ciia mét sé chit va khodang chit quan trong

Nhitng nguyén t6 can thiét cho su sinh truéng va phat trién thich hop 1a O, H, N,
C, S, Mg, Mn, Fe, Cu, Zn, Bo, Mo. Mot $6 nguyén t thi chi cAn véi sd lugng rat it, tuy
nhién mot trong cc nguyén td d6 c6 thé tré thanh mot nhan té gii han dbi véi sy lanh
manh ciia cay. Nhiéu nguyén t6 duoc tim thiy trong cac enzyme va co-enzymes (cac chat
nay lai 13 nhan t diéu chinh cic hoat dong sinh héa), trong khi nhitng chét khac thi quan
trong d6i véi sy tich trir thirc an. Sy thiéu hut bat ky mot nguyén té nao déu thé hién ra
v6i nhimg triéu chimg va dic thu riéng, co thé cho ta biét cdy dang thiéu loai nguyén t6
nao.

Carbon va Oxy duogc cung bap boi khong khi dang CO, . Mic dau, ty 1& khi CO,
trong khi quyén thap (0,03%) nhung lwong nay trong khi quyén ciing da rat 1on. Ngay ca
khi thyc vat da tiéu thy mot luong 16n, nhung luong nay van luon gitt khong ddi. Khi
CO, dugc xam nhap vao co thé sinh vt qua quang hop hay hoa tan trong nudc.

9.1.4.2 Cic nguyén to

% Oxy (0y)

0, déng vai trd quan trong ddi voi su sinh trudng va phat trién cua cay, do chirc
nang tham gia vao qua trinh ho hap.

Chtic ning song c6 thé bi ngimg lai néu nhu khong c6 qua trinh ho hap. Cay hap

thu O, tir khi quyén, qua 14, va tir nu6e théng qua ré. Thong thuong thi khong ¢ van dé
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gi xay ra trong quéa khi hip thu O, tir 1a nhung khi hap thu qua ré c6 thé bi giam sut néu

nhu ré moc trong nuéc khong duge thoang khi khong thé vao duge.
% Hydro (H,)

Cay hép thu H, hau hét 13 tir nu6c, thong qua qua trinh tham thau & ré. No rat
quan trong vi chit béo va cacbohydrat déu c6 thanh phan chinh 1a H, ciing v6i O va C.
Nhirng nha thuy canh hoc s& nhanh chong nhan thay tam quan trong ctia Hy, khi do d6 pH
cua dung dich dinh dudng. N6 phai ¢ trong pham vi cho phép, nhiing gia tri nay duoc xac
dinh tuy theo nhu ciu timg loai cdy trdng. Tinh acid ciia mdi trudng phu thude vao luong

ion H', con luong tinh kiém thuy thudc vao lugng ion OH'.

9.1.4.3 Nguyén t6 da lwong
Hién dién vai phan nghin dén vai phan traim(10™ — 107 g/gr trong luong kho).
Bao gém: N:1-3%; K:2-4%; Ca:1-2%; Mg:0,1-0,7%; S:0,1-0,6%; P:0,1-0,5%
C6 thé xép Cl, Na, Si vao nhém nguyén t6 da lugng vi chiing c6 ham luong rat

thay d6i tly thudc vao loai thuc vat.
% Nito (Ny)

La thanh phan bt budc ciia protit cht dic trung cho sy sdng. N6 ¢o trong thanh
phan men, trong mang té bao, trong diép luc té mang chirc ning cau truc.

Céc hop chét Nito con cung cip ning luong cho co thé.

Nito c¢6 ¥ nghia rit quan trong ddi vé6i suc séng thuc vat. Nito ton tai dudi hai
dang: dang khi Nito tu do trong khi quyén (N,) va dang hop chit Nito hitu co, v co khac
nhau. Nito 13 yéu t6 dinh dudng déng gop rat quan trong trong viée diéu tiét qua trinh
sinh 1y, trao d6i chat cua cay.

Nito con la thanh phén ctia nhiéu vitamin By, B,, Be, PP... dong vai tro 1a nhom
hoat dong cua nhiéu hé enzym oxy hoda khtwr, trong d6 c6d su tao thanh cua adenin
(Bonner,1996).

Nito con c6 tac dong nhiéu mat dén su déng héa CO,, khi thiéu Nito cuong do
dong hoa giam lam giam cuong d6 quang hop. Khi cung cép day du Nito cho cdy lam
tong hop auxin ting 1én (Pham Dinh Thai, 1980). Nito con anh hudng dén chi sé hoa keo
cua chat séng nhu do wa nude, do nhot... tir d6 anh hudng dén cuong d6 quang hop, ho
hép va cac qua trinh sinh 1y trao ddi chat. Dang sir dung Uré (NHy),, SO4, NHs, NOs. ..

Néu cay hap thu N, vuot qua nhu cau thi than cdy s& mén yéu va kho hinh thanh
hoa. Tuy nhién, néu khong cung cip dii lwong can thiét cay sé& bi ctimg do thira xenlulo va
lignin & thanh té bao.

Cay trong hip thu N tir moi trudng dinh dudng va tir khi quyén. O cdy ca chua
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trong giai doan sinh truong sinh dudng can mot luong N, vira du (giai doan dau tién tir 2-
3 thang sau khi trong), than cdy s& phat trién cimg cap. Khi cay da phat trién canh dé dau
qua va khi trai chin thi nhu cau N, s& cao.

Nito 12 nguyén t& duy nhit, ma cdy trong c6 thé hip thu & ca dang anion va
cation. Mot vai hon hop dinh dudng ton 1an mot lugng 16n NOs3™ va mét lugng nhod NH,".
V6i NH,", ion H™ duge giai phong ra tir r& va lam ting tinh acid ctia méi truong. Ddi véi
N, cung cip tir NOs”, méi trudng dinh dudng c6 tinh kiém, vi ion OH™ s& giai phong ra tir
ré s& lam cho moi truong dinh dudng can bang tinh dién.

O mbi truong trong ca chua khi bi giam pH thi nguén NH;" duoc sir dung, con pH
tang khi tat ca cac ngudn NO; duoc str dung, do pH s& duoc gitt khong doi khi nguoi
trong diéu chinh ngudn N thich hop. Tuy nhién, ciing phai thién hanh chim séc dé chic
chin can bang gitra NO3 va NH," khong d6i. Ty 18 50/50 giy ngd docNH,". Ty 16 NO5™
va 25% NH," thi dougc mot s6 ngudi trong cay chap nhan hon, trong khi mot s khac lai
thich ty 1¢ 90%-10% hon.

Khi thiéu Nito thi than 14, bo 1& s& kém phat trién, 14 ¢6 mau xanh nhot, phién 14

mong, anh hudng dén quang hop nén niang suit giam rd rét.
++ Photpho (P)

P 1a thanh phan quan trong trong su sinh truong, P cin thiét cho sy phan chia té
bao, su tao hoa va trai, sy phat trién cta ré. P ¢6 lién quan dén trong su téng hop duong,
tinh bot vi P 1a thanh phan ciia cac hop chét cao ning tham gia vio cac qua trinh tong hop
hay phan giai cac chat hitu co trong té bao.

Sau khi P thdm nhdp vao thuc vat dudi dang cic hop chit vo co (P,Os,
KH,POj...) theo con dudng ddng hoa so cap P boi hé 18 da tham gia vao hau hét cac qua
trinh trao d6i chat ctia cdy. P dong vai tro quyét dinh sy bién ddi vat chét va ning luong
ma moéi lién quan twong hd cua cac bién doi d6 qui dinh chiéu hudng, cuong do cac qua
trinh sinh trudng, phat trién cta co thé thuc vat va cudi ciing ning suit cta ching.

Khi thiéu P ciy c6 biéu hién rd rét vé hinh thai bén ngoai, 14 ning suit giam. Dbi
v6i nhitng cay ho hoa thao khi thiéu P 12 mém yéu, su sinh trudng cua ré, su dé nhanh,
phéan canh kém. L4 cay c6 mau xanh ddm do su thay ddi ti 16 diép luc td a va diép luc td
b. O nhitng 14 gia thi & ddu mat 14 va than c6 mau d6, ham luong protein trong cdy giam,
ham lugng N, hoa tan tang.

DPéi véi cdy an quad, thi ti 1¢ dau qua kém, qua chin cham, trong qua c6 ham lugng
acid cao. Biéu hién triéu ching thiéu ¢ 14 gia trudc.

O moi trudong c6 pH thap (acid) nhiéu Fe thi dé b thiéu P vi 1am P it linh dong.

Sy thiéu P thuong di doi voi su thiéu N, va c6 triéu ching gﬁn tuong ty nhau vi P

Giao trinh nudi cay mo té bao thuc vat



292

1éin hé dén sy bién dudng N».
% Kali (K):

K 1am thuc day qua trinh quang hop va thuc day su van chuyén glucid tir phién 14
vao cac co quan. Kali con tac dong rd rét dén trao ddi protit, lipit, dén qué trinh hinh
thanh c4c vitamin.

K rat r& xdm nhép vao té bio, lam ting tinh thdm cua thanh té bao dbi véi cac chat
khac, ting qué trinh thiy hoa, giam d6 nhét, ting lugng nude lién két. K anh hudng tich
cuc dén qua trinh dé nhanh, hinh thanh béng va chit luong hat cta ciy ngii cc.

K rat can thiét cho sy sinh trudng va nd dong vai trd quan trong trong viée duy tri
chit lugng qua. O cay ca chua c6 ham lugng K cao s& lam cho qué ran chéc, phan thit
qua s€ dugc gitr cingtrong mdt thoi gian dai, ngay ca khi hai qua vao giai doan chin. Voi
lwong K khoang 300 ppm, thi qua bao quan duge 25 ngay, néu lwong K khoang 200 ppm
thi chi bdo quan duogc 20 ngay.

Tuy nhién, vin dé 1a khi ting ham luong K thi lai gdy anh hudng dén qua trinh
hap thu Mg. Néu K qua cao, thi cAn phai st dung phuong phap phun MgSOj, trén 1.
Ngudn K duoge sir dung nhidu nhét 14 hop chat KNOs, mic diu KSO4 ddi khi van duoc st
dung nhung chi véi muc dich 1a giam ndng d6 cua nito.

Trong nhidu nghién ciru cta cic nudc cd khi hau bon mua rd rét thi trong sudt
mua dong, khi ma ca thoi gian dai chi c6 may, K ¢o thé duge st dung véi nong do cao
hon mua heé. Tuy nhién, khi sit dung KNOs, lugng N, du thira can phai duoc tinh toan.
Néu quéa nhiéu N, qua mirc cho phép, nong do dudng sé bi giam va qua sé c6 vi nhat.

Kali gitip cho viéc ting tinh chéng chiu cta cdy v6i nhiét 6 thip, kho han va
bénh.

Khi thiéu K thi su tich tu amoniac cao gay ddc hai cho cay, la biéu hién & 1a ¢co
mau xanh duong sam, dot bi chay hay c6 ddm mau nau, c6 khi 14 cudn lai, thuong Xuét
hién & 14 gia trude. Co triéu chimg khac nhu chdi can cbi, cdy chét, khong trd hoa, ré kém
phat trién, 16ng ngan.

Str dung K dudi dang KCI, KHCOs, K,HPO4, KNO3, K»SOsq...

o,

¢ Canxi (Ca)

Canxi 13 thanh phan mudi pectat cua t& bao (pectat calcium) c6 anh hudng trén
tinh thim ctia mang. Trong té bao Ca hién dién & khong bao, mé gia ¢ 14 nhiéu Ca hon &
14 non.

Ca can cho sy tham nhép ctia NH," va NO;™ vao ré, khi m¢ truong dat co pH thap
(3-4) thi ion AI’* thuong bi keo dat hap thu s& phong thich ra méi trudng va dau doc ré.

Ca la ion kém linh dong nén mang té bao thyc vt ngoai hip thu d& dang. Khi
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nong d6 Ca cao trong mdi truong thi Fe bi két tia cho nén cac chit nay giam hoic khong
di chuyén vao trong té bao, két qua 14 bi vang (vi Fe 1 thanh phan cau tao cua diép luc
t5). Ca con 1a chat hoat hoéa ciia vai enzym nhét 1a ATPase. Ca can v6i mot khdi luong
16n cho than va ré. Ca ciing can cho sy hut N,. Ca khong dwoc hip thu nhu nhitng nguyén
t6 khac nén bat ky su thiéu hut nio ciing biéu hién rat nhanh ¢ trén nhiing 14 non.

Luong thip Ca ciing gdy anh huong dén kich thudc ciia tréi. San lugng thu hoach
s& bi giam rat dang ké néu nhu luong Ca xudng rat thap dudi 100 ppm. Nong do trén 100
ppm san lugng ciing khong thiy tang Ién.

Khi thiéu Ca, dic biét trong moi truong thiy canh thi ré sé bi nhéy nhua dua dén
su hip thu chat dinh dudng bi tré ngai, cAy ngimg sinh truong phat trién va chét. Biéu
hién thidu & ngon chdi 14 non thudng bi xoén, 14 bi tua chay bia 14, than cudng hoa giy,
sinh trudng bi chét.

Ca con la chat dbi khang cua ion K'. Str dung Ca*" dudi dang Ca(NO3),, CaCl,,
CaSOs;...

« Manhé (Mg)

La thanh ph?m cAu tric cua diép luc td, 6 tac dung sau sdc va nhiéu mat dén qua
trinh quang hop, phu trg cho nhiéu enzym dic biét ATPase lién quan trong bién dudng
carbohydrat, su tong hop acid nucleic, sy bét cip ctia ATP v6i cac chat phan tng.

Khi thiéu Mg 14 bi vang, quang hop kém dan dén ning suit giam. Str dung Mg
dudi dang MgSO4, H,O, MgO.

9.1.4.4 Nguyén té vi lwong

Céc nguyén tb vi luong c6 vai trd quan trong trong doi sdng thuc vat. Him luong
cac nguyén t6 nay trong mo thyc vat bién dong gtrong khoang mot phan nghin dén mot
phan trim nghin. Céc nguyén t6 vi luong tham ga vao qué trinh oxy hoa khir, quang hop,
trao doi chét nito va gluxit cua thuc vat, tham gia vao Céc trung tim hoat tinh ctia enzym
va vitamin, tang tinh chéng chiu cta co thé thuc vat dbi véi cac didu kién méi truong bét
loi. Su thiéu hut ciia cac nguyén td vi lugng co thé gay ra nhiéu bénh va khong hiém
nhimg truong hop cay chét ¢ tudi cdy non.

Céc nguyén t6 nhu Cu, Bo, Zn, va Mo can thiét nhung chi can véi luong rat nho.
Nhitng nguyén té nay c6 anh huéng dén sinh trudng va phat trién cua cay.

< Kém(Zn)

Tham gia trong qua trinh tong hop auxin, vi Zn ¢6 lién quan dén ham lugng

tripthophan aminoaxit tién than ctia qua trinh tong hop NAA.
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Zn con 1a chat hoat hoa ctia nhiéu enzim dehydrogennaza, c6 thé c6 vai trd trong
qué trinh tong hop protein.

Zn c6 tac dung phdi hop voi nhém GA;. Zn c6 lién quan dén sinh tong hop
vitamin nhém B, B,, Bg, B12. Ngoai ra con anh hudng tdt dén do téng hop carotenoid.

Zn con thuc day su van chuyén cac san phim quang hop tir 14 xudng co quan du
trit, ting kha nang dit nudc, do ngadm nude ctia mo do 1am ting qué trinh tong hop cac
cao phan tir wva nudc nhu protein, axit nucleic.

Str dung Zn duéi dang ZnSO,4 7H,0.

+ Luu huynh (S)

Giit vai tro dém trong té bao (trao d6i anion véi cac té bio )

Str dung S dudi dang (MgSOs4, 7Hy0, FeSO4) amonium sulfat (NH4)SO4.

% Sit (Fe)

Co vai tro quan trong trong phan tng oxi hoa khu, 1a nhan ctua pooc phyrin, Fe
tham dy trong chuyén dién tir & quan hop (Ferodoxin va khir nitric ).

Str dung Fe ¢ dang chelat Fe 1a t6t nhit hoic FeSO4.7H,O hay Fe- EDTA
(Etylendiamin tetra acetat ) cung cdp khoang 13,2% Fe.Mot vai loai chelat c¢6 thé & muc
dudi 7%.

< Pong (Cu)

Gan gidng vai tro cua Fe, 1a thanh phan cdu trac nhiéu enzym xtc tic ctia phan
g oxi hoa khtr, can thiép vao cac phan Gmg oxy hoa can O, phan ti.

Str dung Cu dudi dang CuSO4.5H,0.

% Mangan (Mn)

Anh hudng cua Mn d6i vé6i ciy trong kha gidng Fe, ngoai trir bénh vang 14 khong
xuét hién & cac 14 non, nhu trong truong hop. C6 mot vai dau hiéu co su anh huong 1an
nhau giita cac lwong khac nhau Fe va Mn va can phai phong ngira trude dé chic chin
rang su can ddi gitra Mn va Fe 1a khong d6i trong gidi han dé cdy trong phat trién t6t
nhét.

¢ Silic (Si)

Chéng lai sy tan cong trungedn tring va bénh tat.

Chéng lai tac dung ddc cua kim loai.

Vi nhiing 1i do néu trén nén viéc thém Si ( khoang 0.1mM ) vao dung dich thuy

canh cho tat ca cdy trong 1a can thiét.

Bang 9.1 Cic chét khoang chii yéu va vai tro ciia chiing ddi véi sur phit trién ciy trong, nhiimg dau hiéu
thiéu va dur thira chit khoang
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. X thiéu chat khoang thwra chat khoang
chu yéu
Nito (nitrat, Cay manh khanh, 1anho va | Cay trong rat khoe, 14 rim
Amoni) hoi vang. Cac phan ctia cdy | c6 mau xanh sdm, qué chin
¢6 thé c6 mau tia. Cac 1a cham.
non cua cay ca chua dung Dé bj méc bénh.
thang. L4 dau gia c6 mau do Du NH;j ¢6 thé gy hong ré
néu vi khuén c¢6 dinh dam
khong thich hop.
Kali Cay phat trién cham, 14 c6 Bat thuong hép thu chat
d6m nau. Hoa it va cdy c6 doc.
nam Su thiéu mangan c6 thé xay
ra
Phospho Cay trong nho va xanh xam. | Khéng doc. C6 kha ning
La & phia dudi vang va co giam lugng dong va kém.
mau hoi tia vi phospho ra
khoi 14 dé phat trién 1a méi,
La quén lai va ra xudng.
Qua it va hé thong ré gidm
Canxi Cay coi, 14 nhin. Cac phan | Khong co su thay ddi dic
non chét va rung hoa. Thiéu biét nao.
canxi cdy ca chua c6 thé c6
vét nau trén hoa. Cac vét
nay c6 thé phan ra (hoa thdi
rita), dic biét thoi tiét nong.
Luwu huynh La non bi vang va d6i thanh | Phat trién chdm va 14 nho
mau tia & cac phan co ban
cua la
Sat Han ché su phét trién cic | Rét hiém. Thudng thay nhu
canh méi va rung hoa. Ban | cac vét den sau khu phun
dau mau vang 6 gura gan 14 chat dinh dudng
valacod the mét vién. Sy
thiéu hut sit c6 thé xay ra ¢
cdy ca chua.
Magie L4 gia quan va xuét hién Khoéng dugc mo ta.
mau vang gitra cac gan la.
Chi cac 14 non con mau
xanh.
Bo Than cay gion va cham phat Dau 14 bi vang va kho
trién. Than cdy ca chua co
thé bi quin hoic d6i khi bi
ntt.
Mangan Xuat hién vang 14 ¢ gitta | C6 kha ning giam luong sat
cac gan va cac choi.
Kém D6i khi 14 nho bi gdp mép | C6 kha ning giam lugng sit
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Molipden L4 nho ngd mau vang L4 ca chua c6 thé c6 mau
vang
Pong La bi dom vang C6 kha nang gidm lugng sat

9.1.5 Moi truwong thiiy canh

9.1.5.1. Sw pha ché dung dich dinh dwiong

Mot khi gia thé khong dong vai trd gi vao su sinh truong va san lwong thu hoach,
thi tat ca cac chat dinh dudng déu thém vao trong nude. Ban than nudc cung cip cho cay
cling c6 mot vai chat khoang hoa tan cé ich cho cay. Cac chat khoang dugc sir dung trong
moi truong bat bude phai dugc hoa tan hoan toan trong nudc, néu thém bat ki chét nao
ma khong tan trong nudc thi khong cé tac dung gi dbi véi cy.

Trong thuy canh tit ca cac chit can thiét cung cap cho cay déu duoc sir dung dudi
dang cac mudi khoang v6 co dugc hoa tan trong dung méi 1a nude.

Diéu dang cht ¥ 1a néu st dung cac moi trudng dinh dudng véi dang nude thi
phai ndm rd nguyén tic pha ché dé chung khong bi két tua 1am mét tac dung ctia hoa chat.
Vi du: Ca va P ndm gan nhau thi bi két tta, Fe phai duoc pha riéng. Trong thuy canh, cic
chat khoang dugc st dung phai c6 d6 hoa tan cao, tranh 1n cac tap chat. Moi truong dinh
dudng dat yéu cau cao khi ¢ sy cin bang vé ndng d6 ion khéang st dung trong moi
trudng dé dam bao do pH 6n dinh tir 5.5-6.0 d6 1a d6 pH ma da s6 cdy trong sinh truong
phat trién tot.

Su thanh cong hay that bai ctia viéc trong thuy canh phu thudc vao viée xir Iy chat
dinh dudng, diéu nay co thé dat duoc tuy thudc d6 pH, nhiét do va d6 din dién ciia moi
truong ...

9.1.5.2 Nhiét do

Dao dong vé nhiét do trong moi trudng dinh dudng ¢ thuy canh khong chi tac
dong dén pH ma con anh huong dén cac chit hoa tan cta cac dudng chat.

Nghién cuu vé nhiét d6 cua nudc ddi voi sy hoa tan cua céc khoang chét st dung
thi nhiét do thich hop 1a khoang 20°C-22°C. Néu nhiét d6 thap hon nhiét do trén thi cac
chat kho hoa tan duoc.

9.1.5.3 Bé sung chit dinh dwong

Hai yéu té can duoc xem xét dé nghién ciru mot dung dich bd sung :

- Thanh phan dung dich.
- Nbng d6 dung dich.
Trong thoi gian sinh trudng va phat trién cua cdy, sé st dung cac chat dinh dudng

theo nhu cau doi hoi cia chung.
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Déi voi cac loai cy c6 thoi gian sinh trudng tuong ddi dai thi viée bd sung dinh
dudng 1a rat can thiét.

Trong nghién ciu nguodi ta c6 thé dua vao gia tri dan dién (EC: electro\
conductivity); su phan huy cta mubi khoang (TDS: Total disolved salfs) hodc nhan té
hoa tan (CF: conductivity factor) ctia cdc may do dé diéu chinh bo sung chét dinh dudng
vao moi truong thuy canh.

Trong subt qua trinh tang trudng, cdy hap thu khoang chit ma chung can, do vay
duy tri EC & mot mic 13 6n dinh 13 rit quan trong.

Néu dung dich c6 chi sé EC cao thi sy hdp thu nudc cua ciy dién ra nhanh hon su
hap thu khoang chat, hau qua 1a ndng d6 dung dich s& rit cao va gay doc cho cay. Khi d6
ta phai bo sung thém nudc vao médi trudng.Nguoc lai, néu EC thap, cdy s& hip thu
khoang chat nhanh hon hip thu nu6c va khi d6 ta phai bd sung thém khodng chat vao
dung dich.

% DO (Dissoved oxigen) :

DO 1a don vi dung dé do luong oxigen hoa tan trong 1 lit nuéc, don vi (mg/l). Po
DO dé biét do thoang khi cua moi truong dinh dudng. Chi s6 DO cao thuan lgi cho hoat
dong ho hap va bién dudng cta hé ré.

DO phu thudc vao nhiét do, ap suat va do man cua dung dich.

Mot s giéi han EC va TDS d6i véi mot s6 loai ciy trong:

EC (mS/cm) | TDS (ppm)
Cam chwéng 2.4-5.0 1400 —2450
Dia lan (Cymbidium) 0.6 -1.5 420 - 560
Hoa hong 1.5-24 1051 — 1750
Ca chua 2.4-5.0 1400 — 3500
Xa lach 0.6-1.5 280 — 1260
Xa lach soong 0.6-1.5 280 — 1260
Cay chudi 1.5-2.4 1260 — 1540
Ciy dira 2.4-5.0 1400 — 1680
Diu tiy 1.5-24 1260 — 1540
Ot 1.5-2.4 1260 — 1540

9.1.6 Cic yéu té méi truwong anh hwéng trén sw sinh trwéng va phdt trién ciia
cdy trong thiiy canh

9.1.6.1 Anh hwéng nong dj CO,

COscung H,0 tham gia tong hop chét hiru co.
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CO, tac dung voi nude cho H,COs trong nudc giam thi bicarbonat hoa tan trong
nudc phan giai thanh carbonat két taa, CO, va H,O.

Khi ham luong CO; cao hon ngudng thi mot phan CO, trd thanh hoat hoé va két
hop véi carbonat chuyén thanh dang bicarbonat hoa tan 1am cho d6 cimg cua nudc ting
1én.

Khi ham lugng CO; trong nudc tang 1én mot it thi lam tdng cuong do quang hop,
qua trinh phat trién cta bd phan trén khong thuan loi nhung khi CO, trong nudc ting thi
anh huong 16n dén ho hap cua hé ré.

He¢ thong carbonat khong chi ngudn dinh dudng ma 1a chit dém dé giit nong do
hydro trong méi truong nudc ¢ gan véi gid tri trung tinh.

9.1.6.2 Anh hwéng ciia d thodng khi dén sw hit chit dinh dwéng

Trir nhém sinh vat ki khi bit budc, con lai cac sinh vét khac déu can oxy dé ho
hap.

Trong thanh phan khi quyén, oxy chiém khoang 21% thé tich, trong khong khi va
oxy ¢6 khdi lugng 16n dé duoc sinh vat hap thu.

Trong khi d6 trong dit va trong nudc viéc hip thu O, khé hon, né phu thudc vao
cAu tric cua dat, ché do canh tac, hé vi sinh vit. ..

Ngudn O, trong nudc 1a do O, khuéch tan tir khong khi (su chuyén dong ctia
nuéc), nhung bang cach nay O, khuéch tan vao nudc cham. Hoa tan it vao trong nudc 1a
thudc tinh cta O,.

Céc nghién ciru d thay sy hut cac chat khoang dat muc cao nhét & moi truong co
ndéng do O, tir 2 — 3%. Khi ndng d6 O, dudi 2% tdc do hut khoang giam. Nhung néu ting
ndéng do O, tir 3 — 10% thi téc d6 hit khoang ciing khong thay doi.

Anh hudng ciia ndng do CO,, Ny, HoS va pH méi trudng: Su tich luy N, HaS va
cac khi khac trong dat ngap ung c6 tac dong e ché hoat dong hut khoang cuia hé ré.

9.1.6.3 Anh hwéng ciia sw ngdp ving doi véi hé ré

Sy thiéu O, trong ving ré xay ra khi dat thoat nude kém sau con mua hodc sau
khi tudi, gdy giam tang truong va giam ning suat & cdy trén can.

Céc té bao viing sinh md ngon ré can phai song dé c6 su phat trién tiép tuc nhiing
thay d6i bién dudng trong diéu kién thiéu O, gitp di tri su séng té& bao bang cach san sinh
ATP trong diéu kién ki khi va giam t5i thiéu axit hoa té bao chat.

Mic du moi thuc vat bac cao can ¢6 nudc tu do, nhung néu qua nhiéu nudc trong
moi truong, ré cay trén can co thé bi ton hai tham chi gay chét vi nd ngan can su trao ddi
di chuyén cta oxy va cac khi khac, gitta dt va khi quyén.

Khi bi ngap thoi gian ngén, 1& cdy bj thiéu O, do O, hoa tan van chuyén chim
trong nhing khe dat ddy nuéc. Khi dat 4m 1én sy ho hap ciia vi sinh vat duoc kich thich
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thi O, ¢6 thé bi can kiét hoan toan trong vong 24 gio va ré chuyén tir diéu kién thong khi
sang moi trudng ki khi. Nguoi ta di biét vé nhimg anh hudng bt lgi cua sy ngap nudc
trén sy phat trién ciing nhu ning suit cua nhiéu cay trong. Trong khi d6 nhitng loai wa
nudc lai phat trién tuoi tot trong diéu kién thiéu O, nhu vay. Phai ching c6 mot sy khac
biét cin ban vé sinh hoa hoc giita nhitng loai “chiu ngip” va nhimg loai “khéng chiu
ngap”. Nén sy hiéu biét khac biét nay c6 thé khai thac qua con duong sinh hoc phéan tir
chon cdy trong, phat trién nudi tréng nhimg thuc vat ma nd c¢é thé chiu duoc nhitng thoi
gian thiéu O, 1au hon.

9.1.6.4 Anh hwéng ciia nhiét dp dén sw hiit khodng.

TAt ca moi qué trinh séng déu co su phu thudc vao nhiét d6 cho nén khong thé
tach riéng tac dung cta nhiét d6 1én qué trinh hat chat khoang & ré. Theo wall, 1931 thi
nhiét d6 anh huong dén quang chu ky, néu nhiét do tang tir 15.5 — 21.1°C thi do dai cua
quang chu ky cting tang 1én. Nhiét do cao thuong lam giam kha nang déu qua.

9.1.6.5Anh hwéng ciia dnh sing dén sw hut khodng.

Anh sang anh hudng manh dén sy hat khoang. Néu dé cay bép trong t6i 4 ngay thi
kha ning hap thu P khong xay ra, va kha ning nay s& phuc hdi dan khi dua cay bép ra
ngoai anh sang. Anh sang anh huéng manh dén kha ning hip thu NH,, SO,” ting manh
trong khi d6 su hdp thu Ca va Mg it thay d6i. Nhin chung tic dong ciia anh sang lién
quan dén quang hop, trao d6i nudc va tinh tham thau ctia chit nguyén sinh.

9.1.6.6 Anh hwéng ciia ndm bénh trong dung dich thuy canh.

Néam 12 loai bénh nghiém trong ma ching ta gip trong hé thdng nay, rat hiém khi
thiy bénh, khi tt ca cac phan trong hé thong duoc giir gin sach s&. Cac nha nghién ctu
bénh 1y hoc thuc vat cho rang didu kién vé sinh nhu 1a mot phuong thirc diéu khién tét
nhét.

Nhiéu tac gia ciing nhan thdy néu luong Mn bi thiéu hyt s& 1am cay dé bi nhiém
ndm. mot thi nghiém ngiu nhién da st dung MnCl, thay cho MgCl, trong dung dich vi
luong.

Trong sudt thoi gian thi nghiém c6 mot vai hé thong nhidm nim nhung cic hé
thdng twong tu khong bao gio nhidém khi c6 dii Mn. Co (cobalt) ciing c6 kha ning dan ap
su phat trién cua vi khuan nhung néu ting luong Co s& gay doc t6 cho cdy. Mangan va Zn
cling c6 kha ning ndy nhung it gdy doc hon. Dé giam thiéu su phat trién ciia ndm bénh
can tang lugng Mn cao hon mtc tbi thiéu can cho cdy phat trién.

9.1.6.7 Anh hwong ciia cdc gid thé nuéi trong thuy canh.

Gia thé trong cdy phai c6 nhiéu tinh chét gidng dat, phai ¢ chd dwa cho hé théng
ré, tao diéu kién cho & moc dai ra dé tim nude va chat dinh dudng cho su sinh trudng va

phat trién cua cay.
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C6 nhiéu vat liéu thich hop c6 thé sir dung lam gia thé trong thuy canh. Viéc lya
chon mot gia thé nao do phu thudc vao céc yéu t6 bao gé)m gia tién, hiéu qua, can nang, ti
1¢ xbp, tinh dong déu va bén vimg, tinh vo tring cao, bén va c6 kha ning tai st dung
duogc. Gia thé phai khong chira cac vat thé gay doc c6 thé gdy anh hudng t6i moi truong
dinh dudng, va d6 pH ctia moi truong.

Kha ning hit nhiét ciing 1a mot tinh quan trong. Gia thé c6 mau den bi nong
nhanh hon khi phoi ngoai sang, 1am cho nhiét d6 ting 1én & xung quanh ré. Gia thé nhu
Perlite, vermiculite va dat sét 1a nhttng vat li€u cach nhiét, ting va giam nhiét do cham
hon so véi soi.

Ngudi ta sir dung nhiéu co chat khac nhau trong nudi trong thuy canh. Tuy nhién
mot trong sd nhimg doi hoi duy nhat cua viée nghién cru d6 1a ré cay phai dé dang tach
ra khoi méi truong. Than bun, perlite va vermiculite 1a nhiig co chat tot, nhung ré
thuong dam sau trong moi truong nén sé gap kho khan trong viéc nghién ctru kich thudec,
hinh thai cta r&. P6i v6i méi trudng cat, ta dé dang lay ré ra nhung ré phat trién trong cat
thudng ngian va 6m hon trong méi truong thuy canh vi cat chat hon. Cay phat trién trong
cat it ton hon trong nhitng co chit khac, c¢6 18 vi sy Phat trién kém. Trong nhiéu nim qua,
nguoi ta thuong dung dat nung (hay con goi 1a Turface, Profil, Arcillite) Dé nghién ciru
thuy canh vi loai n6 ra khoi dat rat d&. Tuy nhién dat c6 hai bét loi:

Khéng c6 tinh tro vé mit hoa hoc. Nhitng loai dat nung khac nhau cho ra nhimg
dinh dudng khoang khac nhau va diéu nay lam cho két qua nghién ctru khong con chinh
xac. C6 thé dung dung dich dé rita nhimng chat khéng mong mudn, nhung tdn kém.

Dat nung c6 kich cd khong gidng nhau va kha ning hp thu nude tuy thudc vao
kich thuéc, cho nén tinh dong nhat khong gidng nhau.

Gan day, mot san pham méi duoc dong ép goi 1a isolite. Isolite dugc khai thac &
vung bién Nhat ban 1a noi duy nhét c6 loai nay, nd dugc tron véi dat sét 5% (dong vai tro
nhu chit két dinh). Ngoai ra trong thanh phan ctia n6 con c6 SiO, (Dioxid Silic). SiO, ¢o
tinh tro cao vé mat vat Iy va hoa hoc. Isolite ¢6 kich ¢& tir 1-10 mm dudng kinh. Céc thi
nghiém cho thdy isolite ¢ tinh tro cao vé miat hoa hoc va tinh giit nudc tot. Tuy nhién,
diém bat loi cua no 1a gia ca ctia n6 kha cao.

Mt 56 gid thé hivu co dwoc siv dung:

+ Than bun:

Day la chat t6t nhét trong cac gia thé hitu co c6 kha ning gitt nudc va chat dinh
dudng cao hon cac loai gia thé hitu co khac.Than bun c6 chtra nhiéu khoang nhu: N, P,
Ca, Mg va mot sd nguyén td vi luong trong dé ¢ silic.

Thong thudng trong nudi trong thuy canh, than bun duoc dung dé nudi tréng cac

loai cdy cho qua nhu: ca chua, dua leo, 6t tdy, dau tay...
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Than bun can thanh tring trudc khi sir dung.
% Mun cwa:

Mun cua, cat va hon hop hai vat lidu d6 duoc dung c6 két qua dé san xuét dua
chudt. Mot hdn hop c6 khoang 25% cat ¢o loi 13 phan bd d6 4m dong déu hon khi dung
mun cua.

Can phai cha y khong phai mun cua nao ciing thich hgp nhu nhau, mét sé min
cua ¢6 chat doc khi con tuoi, c¢6 thé gay anh huong moi truong dinh dudng.

¢ V6 ciy, xo dira:

Day 1a vat liéu twong dbi ré tién, c6 kha nang chdng phan huy do vi khuan cao.
Phan 16n cac nghién ctru ding vo cay hodc xo dira, can phai cho dong nudc chay cham dé
16i cudn hop chét tanin c6 trong vo cay va xo dira.

s Cat:

Cat 1a mot trong nhimg gia thé ré nhét c6 thé st dung. Tuy nhién, can phai kiém
tra dé chac chan rang n6 khong bi 6 nhiém boi dat va né thich hop khi trong thuy canh.
Cat khong nén qua nho ciing khong nén qua tho, kich thich hat thay d6i tot nhat tir 0.1 —
1.00mm, véi mue d6 trung binh tir 0.25 — 0.50 mm. Cat c6 ngudn gdc tir bién, can phai
loai bé hoan toan mudi. V6 so6 nhod phan 16n chira da voi va néu bo trong dung dich nd s&
lam cho pH ting 1én. Po kiém ting gitt chat Fe lai trong dung dich, gy hién tuong thiéu
hut Fe cho cay.

s Séi:

Ciing giéng nhu cat, hat séi khong chira d4 voi, do d6 khong gay anh huéng dén
d6 pH. Sir dung so6i c6 nhiéu thudn loi, van dé giir nudc co thé giam dén muirc tdi thiéu
bang cach st dung hon hop gdm 40% perlite va 60% soi vé thé tich.

+*»+ Scoria (xi nham thach):

Day la moét loai da trén bé mat ndi lua, co6 kha nang gitt nudc rat t6t. Scoria c6
mot sb tinh chat Iy twong dé dé 1am gia thé nhu:

- So v6i s0i va cat nd nhe hon. Ty trong khoang 600 — 1000 kg/m’.

- Vi dugc hinh thanh noi c6 nhiét do rat cao nén né tro, khd, c6 nhiéu kich thude
khéc nhau.

- Rat xbp, ¢ nhiéu 16 khi va tai khi.

- Kha ning giit nwéc khoang 250 —350 kg/m”.

- Céch nhiét tdt, khong dan dién tir thanh nhua cta vé chau vao gia thé.

% Vermiculite:

Vermiculite 1a mot loai magié-nhom silicate ngam nudc dudi dang tinh thé det.
Sau khi dugc xu ly, vermiculite 1a mét vat liéu nhe cé ty trong trung binh khoang 80

kg/m3. P6i khi n6 phai img kiém do su c6 mit ciia d4 voi magié trong quing nguyén
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thuy. C6 kha ning trao ddi 1an kha nang giit nudc cao. Tuy nhién, sau mot thoi gian kéo
dai, cdu trac cta vermiculite ¢ chiéu hudng thodi hod va vat liéu chuyén hoa vé mit vat
1y dé tro lai trang thai ban dau tao thanh.

s Perlite:

Perlite 14 mot dan xuit cua da ndi lira chua silic. VAt liéu ¢ khoang 2 — 5 % am,
va sau khi nghién va gia nhiét t1 vao khoang IOOOOC, s€ nd ra, tao thanh mot vat li€u co
ty trong nhe theo thé tich 130 — 180 kg/m3. Vat lidu ¢6 mot cu tric chit ché, kha nang
gilr nude tbt, co tinh On dinh vat ly, va dbi voi phén 16n cac sir dung c6 tinh tro hod hoc.
Tuy nhién, né chtra 6.9 % nhém va mot phan nhom co thé giai phong trong dung dich pH
thip gay ra nhitng hau qua bat loi cho sy sinh truéng cua cy.

9.1.6.8 Chit lwong nwéc

Chat lugng nude thich hop cho con ngudi sit dung thi s& thich hop cho viée nudi
trong thuy canh. Nudc may hay nudc giéng thong thuong cé chira mot lwong 16n Ca va
Mg duoc goi la nude cing. SO,* va Na' thuong lam ting tinh dan dién.

Trude khi tién hanh thuy canh véi mot pham vi rong 16n, chung ta phai biét duoc
thanh phan cac chat khoang c6 trong nudc sir dung. Phén tich chi ra rang c6 mot sy thay
ddi rat 16n gilta cdc mua trong nam. Gitra mua kho va mua mua c6 mdt sy khac biét rat
16n vé lwong mudi c6 trong nudc.

Nudc mua ciing 13 mot ngudn nude co thé sir dung dugc. Tuy nhién, nhiéu phan
tich cho thiy nudc mua tir mai nha va duoc giit trong nhimg thung ma k&m thi khong tt,
Zn dan dan duoc giai phong ra tir thanh ctia thung chira sau mot thoi gian, néu qua nhiéu

Zn gay ra triéu ching nhu su thiéu hut Fe.

9.1.7 Cac logi hinh thiiy canh

Hién nay c6 nhiéu loai hinh thuy canh, nhung qui tu lai c6 3 hé théng thuy canh.
Chu yéu duoc sir dung trén thé gidi.

9.1.7.1. Hé thong thuy canh khéong héi luu

La hé théng c6 dung dich dinh dudng dit trong hop xdp hodc cac vat chira cach
nhiét khac, dung dich ndm nguyén trong hop chtra tir lic trong cay dén khi thu hoach.

Heé thong nay thich hop voi quy mé gia dinh ¢ cac nude kém phat trién, doi hoi
phai c¢6 chat dinh dudng ty diéu chinh dugc d6 axit (pH) cua dung dich.

K¥ thuat thuy canh don gian hién dang trién khai tai nuée ta 13 loai nay.
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Hinh 9.1 H¢ thong thuy canh khéong héi luu

9.1.7.2. H¢ théng thuy canh héi lwu

La hé thdng c6 dung dich dinh dudng bom tudn hoan tir mot binh chira co lap dat
thiét bj diéu chinh ty dong cac thong sb cua dung dich dé dua téi cac bo 1é cy, sau d6
quay lai binh chtra dé diéu chinh cac thong sb.

Heé théng nay c6 hiéu qua kinh té cao hon, khong doi hoi chat dinh dudng c¢é co
ché tu diéu chinh d6 axit, thich hop v6i quy mé san xuat 1on & nhitng noi c6 ngudn dién.

Ky thudt thuy canh mang mong dinh dwong NFT:

Dang cac hé thong trong thuy canh duoc phat trién cao nhit ngay nay 1a ki thuat
mang mong dinh dudng (NFT — Nutrien Film Technique) dugc Doctor Allen Cooper phat
trién vao nhitng nam 1960 & Anh. N6 1a mét bién thé ctia dong chay sau. No ciing 1a dang
thuy canh hip dan nhat d6i véi cong dong do tinh chat va dang vé bén ngoai ctia no.

Chat dinh dudng duoc né cho in vao cac dng trdng (growtube) noi ma céac ré rit
n6 1én. Phan du rat xubng do trong lyc tré lai bé chira. Mot 16p mang mong dinh dudng

cho phép cac 1é c6 tiép xtic on dinh véi chit dinh dudng va 16p khi phia trén cung lac.
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Hinh 9.3. H¢ théng thuy canh theo phwong phdp nhé giot

9.1.8. Mt s6 bénh trong thiiy canh
9.1.8.1 Bénh ré

* Vén dé sinh Iy co ban cia bénh ré
Bénh 18 rat it khi duoc néi dén trong k¥ thuét thity canh, tuy nhién so véi k¥ thuat
trong trong dat thi bénh ré trong ky thuat trong trong dung dich lai c¢6 duge su quan
tamnhiéu hon bai trong k¥ thudt nay ré ludn dugc giam sat chit ch&. Mot sd can bénh ré
phat sinh tir qué trinh gia cdi ty nhién va sau d6 1a do qué trinh phan hay vat chat cin
dong bdi vi sinh vat.
* Noi thwong mic bénh
Nguoi ta thiy co su lién quan rat 1d gitra bénh ré va thoi ky phat trién cua cay.
Nhan thiy bénh ré trong k§ thuat mang dinh duongxuaats phat tir cac cdy khing khiu gia
cdi ma khong phai tir cac cay ban dau gieo tir cac hat mam khoe, triéu ching ré chét luén
bét dau tir noi ré bi ton thuwong va chinh tir 6 chi cac mot mam bénh yéu ciing c6 thé dan
dén ning hon. Do viy, néu cong tac quan 1y va ky thuat tot thi c6 thé loai bo hoan toan
vén dé nay.
9.1.8.2 Néim bénh trong hé théng thiiy canh
Nam bénh gy hai trong hé thong thiy canh chu yéu 1a cic chung vi sinh vat
Phytophthora va Pythium. Viéc loai trir cac vi sinh vat ndy rat kho khan do mot sd héa
chét diét ndm t6 ra han ché hiéu qua bénh ré, ngoai ra do viéc xac dinh néng d6 thude dé
phtl hop véi cay trong khong gy doc cho cay trong rat kho xac dinh, pham vi st dung
cac chat hoa hoc bao vé cdy trong ndi chung 1a qua it nén viéc didu ché cac chat hoa hoc

dé dam bao cho qu4 trinh thir nghiém rét ton kém.
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9.1.8.3 Vi khudn trong hé thong thiiy canh
Cin bénh vi khuan gy ra trong ciy trong thuong 1 van dé nguy hiém hon so véi
do nim, gan nhu 13 khong kiém soat dugc ching bang cach bd sung thém cac chat hoa
hoc vao dung dich dinh dudng. Vi khuan chu yéu 12 nhoém Pseudomonas gy bénh héo va
gidam nang suit san lugng. Dé han ché vi khuin ngudi ta thuong dung phirc sit chelat
trong dung dich dinh dudng la Fe-EDDHA, phirc chit Fe kha bén, tac dong dén cing

bénh it hon la Fe-DTPA.

9.1.9 So sdnh giita cdy trong cdn dit va thiiy canh

Trong cay can dat

Thuy canh

Trong cay can dat

Trong dat trong, cac vi
khuén phai phan cat chat
hiru co phuc tap thanh céac
nguyén té co ban nhur
nitrogen, phosphor,
potassium cting nhu cac
nguyen t6 vét (vi luO’ng)

Thirc an cho cay duoc can
bang (dung divhj dinh
dudng) duoc hoa tan thang
vao nudc nén thuc vat co
thé nhan chét dinh dudng
hoan hao moi lac.

Trong dat trong, cac vi
khuan phai phan cit chat
hiru co phtrc tap thanh cac
nguyén t6 co ban nhur
nitrogen, phosphor,
potassium ciing nhu cac
nguyen t6 vét (vi luong)

Pat trong khong thé san
sinh nhiéu chit dinh dudng
trén mdi dién tich du cho hé

ré& ¢6 thé hép thu.

Thuy canh mang lugng thirc
an dugc can thang t&i ré
hon 1a bat ré thue vat tim
kim no.

Pat trong khong thé san
sinh nhiéu chat dinh dudng
trén mdi dién tich du cho hé

ré& 6 thé héap thu.

Dat trong giam sut gia tri

dinh dudngcua n6 va kho

do cac muc pH va do mau
mo.

Gia tri pH va dinh dudng
cua nudce dugc do va duy tri
dé dang, vi vay cac thuc vat

ludén co6 du thirc an.

Dat trong giam sut gia tri

dinh dudngcua n6 va kho

do cac muc pH va d mau
mo.

Chi khi c4c cdy trong trén
dat duogc tudi, cac nguyén
t6 co ban moi co thé hoa tan
vao nudc.

Trong mot hé thong thiry
canh, d0 4m hién dién trong
cac khoang thoi giandugc
kéo dai hay trong moi luc.

Chi khi cac cdy trong trén
dat duoc tudi, cac nguyén
t co ban méi co thé hoa tan
vao nuac.

bat trong dong vai tro vat
chu do6i voi nhiéu vi sinh
vat ¢ hai.

Céac mdi trudng trong thuy
canh 1a tro, vo trung, mot

mdi trudng rat vé sinh cho
thuc vat va ngudi trong.

bat trong dong vai tro vat
chu doi voi nhiéu vi sinh
vat ¢0 hai.

Dit trong can nhiéu viéc
tuoi, c6 mot sy hién dién
cac vi sinh vat gay hai cao
hon, thuc vat 16n cham hon,
can nhiéu khong gian va
cham coc hon.

Thuy canh lam tang su tang
truong va san luong trén
mdi dién tich cua thuc vat,
giam céc vi sinh vat gay
hai, bénh tat va nhu cau tudi
nudc thuc vat.

Dat trong can nhiéu viéc
tudi, c6 mot su hién dién
cac vi sinh vat gay hai cao
hon, thuc vat 16n cham hon,
can nhiéu khong gian va
cham coc hon.

9.2 Khi canh
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Pay 1a hé thong thuy canh cai tién khi ré cay khong duoc truc tiép nhing vao

dung dich dinh dudng ma phai qua hé théng bom phun dinh ky, nho vay tiét kiém duoc

dinh dudng va bo ré duoc tho tdi da.

Trong ky thuat ndy cac cdy duoc trong trong mot thing cach nhiét, chi chira
swong mil va hoi nudc. Swong mu (chit dinh dudng) duogc phun dinh ky vao nhimg thoi
gian nhat dinh trong sudt qua trinh trong ciy. Cay trong duoc treo lo ling trong thung,
chung duoc duy tri trong diéu kién doc 1ap. Vi khong str dung dat hay moi truong tong

hop (gia thé) nén méi trudng c6 d6 sach cao, ciy sach bénh. Néu mot cdy trong bi nhidm
bénh thi c6 thé di chuyén n6 ra khoi hé thdng mot cach dé dang ma khong anh huong dén

cay khéc.
Dung dich dinh dudng thira sau khi st dung duogc thu lai, loc, bo sung dé duoc
tiép tuc st dung. Do khong can thudng xuyén c6 mot 16p nudce day nen trong luong cua
toan b hé théng khi canh tuong ddi nhe, d& bd tri trén ndc nha hodc san thuong & cac

thanh phd.

Vé nguyén tic hé thdng nay c6 hiéu qua kinh té rat cao, hoan toan c6 thé ung
dung dé 1am giam gia thanh cdy giéng trong cong nghé sinh hoc thyc vat. Theo nghién
clru ctia cac nha khoa hoc Sigopor, trong hé thong khi canh nhiét & ving r& luén ludn
thip hon nhiét d6 ngoai troi khoang 2°C do hiéu ung bdc hoi, nho vay cdy sinh trudng

nhanh hon trong dat thudng hay trong hé théng thuy canh khong hoi luu. Hé thong nay
thich hop cho qui mé san xuét rau, hoa thwong pham. C6 thé trong cy trai vu.
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Phin 2. CHUYEN GEN O THUC VAT BAC CAO
Chuwong 1. MO PAU
1.1. Genom & thue vat bac cao

1.1.1. Pic diém bg mdy di truyén té bao thuc vit

Céc tinh trang cua thyuc vat la biéu hién cua cac gen di truyén . Co céc tinh trang
don gen (do 1 gen phu trach) c6 nhitng tinh trang da gen( do tic dong phdi hop cua
nhiéu gen)

V& mit héa hoc, gen la 1 day nucleotit co s6 nucleotit va day ma tu dac trung, s6
nucleotit ciu tao nén 1 gen, thuong biéu thi theo KG (Kilobase = 1000 nucleotit). Biéu
hién truc tiép hoat dong ctia gen 1a cac protein nay 13 cac E, nhd vdy qua trinh trao doi
chét, sinh truong, phat trién .... cta thuc vat dugc thuc hién theo 1 chuong trinh xac

dinh trong thong tin di truyén déc trung cho loai.

Té bao thuc vat khac xa véi té bao dong vat va vi sinh vat:

1.Té bao thuc vét la mot té bao hitu nhan dién hinh

Té bao thuc vat co cellulose bao boc bén ngoai mang nguyén sinh. cellulose cua
cac té bao thyuc vat lién két nhau bang peclin va cac dan xuat cellulose khéc.

Vai tro cia cellulose & chd bao vé va gitip cho thyc vat ding thang ma con gitp
cho toan bo qua trinh trao ddi chat.

Néu xir Iy mé thuc vat bang enzim peclinaza va celluloza, phin 16n peclin va
celluloza bi phan huy, cac té bao thuc vat trin khong cé vo celluloza bao boc dugc giai
phong ra méi trudng duoc goi 14 protoplast. Protoplast co thé duoc nudi sdng va tai tao
lai thanh t& bao, mé hay cay hoan chinh. Trong bat ki moi trudong nao hoat dong séng cua
photoplase ciing bét dau viéc tai tao lai celluloza va khi vé celluloza d3 duoc tai tao thi té
bao méi duoc phan chia va tiép tuc phat trién.

Qua vo celluloza, ciac mudi khoang va nudc c6 thé trao doi d& dang, tuy vay ddi
v6i cac dai phan tr nhu protein, nucleic axit thi vo celluloza ciing thé hién 1 sy ngin cach

nhit dinh. DNA c6 thé xdm nhap té bao qua ca vo celluloza 1in mang nguyén sinh.

Vo celluloza duge hinh thanh khong chi khi ndm trén cdy hoan chinh ma khi nudi
chung riéng ré& dudi dang cac té bao don va trong trudng hop nay ndé mang hinh thai rat

da dang.

Khi d& mat han vo boc celluloza, cac protoplast ludn & dang tron

Gido trinh nudi cay mo té bao thuc vat



308

Lap thé : bao quan dac biét cua té bao thuc vat (tuy té bao thuc vat xanh)

Luc lap : lap chua va diép luc (diép luc la chit mau xanh luc)

Bao quan : con goi co quan tir. Té bao chat cua tat ca té bao nhan thuc chira mot
s6 cu tric c6 mang bao boc, ddm nhiém céac chirc ning chuyén hoa. Nhitng ciu triic ndy

duoc goi 1a bao quan.

Ti thé : Bao quan cua cac té bao nhan that, c¢6 kich thudc tuong tu té bao vi khuan moi té
bao c6 hon 1.000 ti the.

2. Té bao thuc vit cé cac lap thé ddc biét la cac luc lap
Luc lap co cAu tric phan tr phuc tap, chira toan bd di¢p lac va lam nhiém vu quang
hop. Luc lap chita bd may di truyén riéng ciia ching trong mot méi quan hé chit véi bo
may di truyén ctia nhan bao. Mot s6 kha ning chdng chiu ¢ thuc vat co lién quan dén cac

gen nam trong luc lap nhiéu hon céc gen ndm trong nhan hodc ti thé.

Binh quan mdi té bao thyuc vat c6 thé chira khoang 50 luc lap. Bang cac phuong phap
cong nghé gen hién dai, c6 thé chuyén luc lap va bg may di tmyén cua luc lap tur té bao
cdy ndy sang té bao loai cay khac va gitp cdy mang tinh trang di truyén méi. Cac nguyén
nhan theo hudng nay da hinh thanh nganh cong nghé co quan tir (plastid engineezing) la
nhénh quan trong cia CNSH thyuc vat ngay hom nay.

3. Té bao thuc vt cé tinh toan thé
Kha ning toan thé duoc hiéu 1a kha nang tai sinh cay hoan chinh tir mé hodc té
bao don, tham chi tr protoplast thuc vat. Cac té bao dong vat hoan toan khong c6 kha

nang nay.

Kha ning phét sinh hinh théi cua té bao thuc vat 1a van dé quan trong c6 tinh chit
quyét dinh dbi voi cac tmg dung cong nghé gen trong chon tao giéng méi & thyc vat. Néu
sau khi chuyén gen, t& bao hodc mo mat kha ning tai sinh, thi viéc chuyén gen coi nhur ¢
¥ nghia thuc té.

Kha ning tai sinh ciing c6 thé hién 1a su kich héa. Khi méi cdy mé thuc vat trong
diéu kién kich thich nhén tao dé tao nén mé seo, ta da thuc hién qué trinh phan bi¢t hoa :
Khi nging cac tdc dong kich thich moé thyc vat c6 khuynh hudng ty biét hoa trd lai thanh
cac mo co chuc ndng nhu ré, than, 14 ......

Cudi nhitng nim 60 da chting minh day du tinh toan thé cta thuc vat bic cao, dong
thoi d3 ching minh 1a mdi té bao thuc vt déu chira ddy du cac thong tin di truyén cua

toan bo co thé.

Tu d6 dén nay, khoa hoc céy mé thue vat d3 tién nhitng bude dai su phat sinh hinh

thai, hodc kha ning tai sinh cay hoan chinh tir 1 té bao, mot mang 14, mot khdi ma seo
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..... dd duoc thyc hién trén hang tram loai thyuc vat, tip trung vao hau hét cac ciy trong

quan trong.

4. Té bao thiee vit c6 bé may di truyén phirc tap

Céc hiéu biét v& di truyén phéan tir & vi sinh vat khong di dé 1y giai nhiéu hién
tuong di truyén & thuc vat bac cao. Té bao thuc vat bac cao chira 1 lugng DNA 16n gép
nhiéu lan & vi khudn va nhiéu trudng hop con gap boi so vai lugng DNA ¢ té bao nguoi.

DNA thyc vat khac véi DNA vi sinh vat, phat hién cac day ma lap di 1ap lai nhiéu
lan. Cac gen di truyén duoc phan cach nhau bang cic doan DNA khong mé hoa duoc goi

la introns.

Céc nhom gen ¢ thuc vat cling khong nam cd dinh trén cac thé nhiém sic. Mot sd
co thé nhay qua lai trong qua trinh cua thuc vat va ching duoc goi tén 1a gen nhay
(jumping gen)

Tom lai su phtic tap cua bd may di truyén 1am cho viéc ung dung CNSH dé giai

quyét cac muc tiéu khong dé dang.
1.2. Sinh trwéng va sinh san ciia té bao thwe vat

Thuc vat sinh trudng theo phuong phép phan bao, theo kiéu nguyén nhiém sic
theo kiéu giam nhiém. Giam phén 14 kiéu phén chia cta cac t& bao Soma, trong qué trinh
phan chia cac co quan tur nhu lac lap, ly thé .....duoc chia déu ¢ 2 té bao méi duoc hinh

thanh. O nhén, cac nhiém sac thé cling dugc phan doi, chinh xac & muc d6 phan ta.

Giam phan la ki€u phan bao chi xay ra ¢ cac giao tu duc va cai, chuan bi cho qua
trinh sinh san hiru tinh céc thé nhiém sac tuong dong dugc gan véi nhau, su trao doi chéo

xdy ra, hai t€ bao con c6 s6 nhieém sac thé bang 2 s6 nhiem sac cua té bao me.

Trong giai doan giam phan II, cac té bao nay duoc phén chia theo kiéu giam phan
nghia 13 s6 thé nhiém sic khong thay d6i dé tao nén 4 té bao méi goi 1a b bon. Mdi té

bao chira ¥ thé nhiém sac dic trung cho loai.

Tuy vay, do trao ddi chéo, nodi dung di truyén cua 4 té bao nay khong hoan toan
giéng nhau. Mirc d6 khéac nhau vé di truyén gitra cac té bao bd bon con duoc got l1a do di
hop tir. Cac hat hinh thanh sau khi thu tinh mang noi dung di truyén khong dong nhat,
chung tao nén cac quan thé ciy khong ddng nhat. O cac cay ty thu phin do di hop thip
hon nhiéu. Mic du su trao ddi chéo van xdy ra, qua trinh tu thy phén qua nhiéu thé hé

lam cho thuc vt tién dén chd c6 do d@)ng hop cao, trong nghé tréng trot goi 1a do thuan.
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O nhing ciy c6 ban chat tu thu phan, nhung do gi6 va con tring van co 1 ti 1& nhit dinh
thu phén chéo, khong bao gio co thé dat duoc mot do thuan tuyét ddi (dé)ng hop tir tuyét
dbi)

Chi c6 cac ciy san sinh ra tir cac dong don boi kép trong céng nghé nudi ciy hat

phin méi thuc su 1a ddng hop tuyét dbi

Thuc vt sinh san theo nhiéu cach nhung déu c6 thé ghép vao cach chinh sinh san

htru tinh va sinh san vo tinh.

¢ Sinh san hitu tinh :
La kiéu sinh san mang lai cho thuc vét sy phong pha vé gen, ting kha ning ton tai cta
cac diéu kién ngoai canh khong thuin loi va gitip cho thuc vat c6 kha ning phat tan rong.
Sinh san hiru tinh 1a yéu tb quan trong nhét hinh thanh sy tién hoa cua thuc vat, tao nén

su da dang sinh hoc ma con ngudi dang hiy hoai ngay nay.

e Sinh san vo tinh :
La kiéu sinh san khong thong qua sy thy tinh. Nhiéu co quan thyc vat c6 thé dung dé thuc
hién sinh san vo tinh nhu : chdi bén, than, canh ré, cu, gi0, than bo, phoi vo tinh .....
Ngay nay céac té bao soma ciing dugeding vao sinh san v tinh hang loat. Bién phap
thong dung nhat 1a nudi cay céc té bao don (mat do vai tridu té bao/ml), sau d6 kich thich
dé chiing hinh thanh cac phoi v tinh.Tir cac phoi vo tinh, viéc tai sinh lai ciy hoan chinh
khong c6 nhiéu kho khan.

Pic diém cua sinh san vé tinh 14 tao ra céc dong thuan, c6 cac dic tinh di truyén
gidng nhau, c6 thé so sanh voi viéc tao ra hang triéu bang in bang mot may photocopy.
Ddi voi tién hoa, sinh san v tinh ¢ loi & chd thuc vat co thé sinh san ngay trong cac
diéu kién bat loi nhit cho su thu tinh. Tinh khong twong hop vé di truyén va tinh bét thu
dac biét & céac td hop lai xa, 1am cho sy thuy tinh tré nén khé khan, sy sinh san hitu tinh
khong con 1a phuong thirc thich hop nhit cho sy ton tai va truyén ba cta thyc vat nita.
Con ngudi biét khai thac cic diém cua sinh san vo tinh dé tao ra cac dong thuan tir cac ca

thé chon loc, qua d6 nang cao dan nang suat va chat lugng ctia quan thé.

Chu ¥ : Sinh san v6 tinh khong 1am ting d6 phong phi vé di truyén cia loai va co thé
dan dén cac tham hoa & qui mo 16n néu quan thé khong c6 sic dé khang voi mot hay
nhiéu loai sau bénh.

Qua trinh nhim gidng vo tinh thuc vat trong diéu kién vo trung v6i hé s6 nhéan cao
duogc goi 1a vi nhan giéng duoc thuc hién nho 1 sb k¥ thuat goi té€n chung 1a céy mo thuc

vat.
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Noi chung sinh san v6 tinh dua lai cac quﬁn thé c6 do thuan cao, nhung do thuan nay
ciing khong tuyét ddi. C6 thé c6 nhitng hién twong sau day lam thay déi ngoai hinh hodc

cac dic trung bén trong ctia thuc vat trong qua trinh nhan gidng vo tinh.
1. Sw thodi héa do vi sinh xdm nhiém

Hau hét cac cay nhan giéng vo tinh qua nhiéu thé hé, it nhiéu déu c¢6 sy xdm nhidém
ctia 1 hodc nhiéu loai vi sinh gdy nén thoai héa nhan giéng vo tinh theo phwong phap c6
dién trong diéu kién tu nhién (chiét, ghép, gidm canh) khong thé nao khic phuc duoc
bénh virus Nho ki thuat nuoi céy mo thyc vat, nguoi ta co thé tao ra céac dong ciia nhiém

virus. K thuat tao dong sach bénh c6 tén chung 1a phuc trimg giéng
2. Hién twong da hinh thai

La sy phat sinh cac tinh trang hinh thai dic biét trén 1 c4 thé trong 1 quin thé
thudn, mic du khong c6 sy thay dbi gi trong ndi dung céc thong tin di truyén, ma co thé

ché 1a sy thay d6i trong phuong thic biéu hién cua gen.
3. Hién twgng kham

La su ton tai dong thoi cia cac té bao c6 thong tin di truyén khac nhau trong cling
1 ¢4 thé thyuc vat.

Céc hién tuong trén dan dén cac bién di vo tinh, loi dung n6 dé tao nén nhicéu

gidng dic san phong phu.
e Uuthélai:

La hién tugng nang cao stic song cua cay lai. Thé hi¢én manh nhat ¢ thé h¢ F1 va mat

dan qua céc thé h¢ sau néu ti€p tuc sinh san hitu tinh.
Vi nhan giéng cac dong F1 c6 thé gitt vinh vién duoc uu thé lai ma can hang nam phai
mua giong lai F1.

1.3. Pac tinh DNA & thuc vat bac cao.

DNA thue vat 1a mot chudi xodn kép dai do 4dNTP lai :
1.dATP deoxyadenosin phosphate

2. dGTP deoxyguanidin phosphate

3. dCTP deoxycytosin phosphate

4. dTTP deoxyThymidin phosphate
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Goi tat 1a 4 ANTP 1a A, G, C, T trong d6 A,G thudc nhém kiéu purine con C,T
thudc nhom kiéu pirimidine. Li ctia chudi DNA 1a cac phan tor dudng deoxyriboze gin

vo1 nhau bang cac cau phosphodiester.

Khéc véi vi khuan, chiéu dai DNA cua thuc vat rat 1én. Trong 1 té bao thuc vat

chidu dai cac phan tir DNA c¢6 thé dén nhiéu mét trong khi vi khuan E.coli 1,4mm.,

Kinh hién vi dién tir cho théy DNA dugc nhdi nhét rat chit nho chung c6 dang

si€éu xoan va nam trong cac hat nucleosome.

Cau tric siéu xoan va nucleosome giup nén thong tin di truyén ¢ mirc do cao
nhung khong tinh lai ma van dong lién tuc. Toc dd thay doi tir cau truc xodn, si€u xoan
ctia chudi DNA sang dang gidn & ¢& 100 vong /phit

Mot dic diém khac cua DNA thuc vt 1a ching c6 h¢ DNA luc lap va DNA riéng
biét, & dang vong doc 1ap voi DNA nhan bao.

DNA cua ti thé thuc vét cling & dang vong.
1.4. Sinh tong hop DNA ¢ thwe vt bac cao

1.4.1. Qud trinh sinh tong hop DNA ¢ thuwe vit bic cao
Phén tmg sinh tong hop DNA dugc khéi quat nhu sau :
(ANMP)n + dNTP = (ANMP)n + 1 + Py;

(ANMP)n 1a doan DNA c¢6 sin do nhidu deoxy ribonucleotide monophosphate
(dNMP) ndi v6i nhau. Khi két hop vé6i 1 deoxy ribonucleotide triphosphate (ANTP), doan
DNA c6 thém mét nucleotide va lam (p) dugc phong thich. C6 4 loai ANTP tham gia
phan Ung : deoxy adenosine triphosphate (dATP), deoxy guanosine triphosphate (dGTP),
deoxy cytosine Triphosphate (dCTP) va deoxy thimidine triphosphate (dTTP)

Sinh tong hgp DNA xay ra & nhiét do, 4p suat thuong khi c6 mat 4 ANTP va 1
doan DNA mau véi sy xtc tac cia 1 hé nhiéu E chiéu sinh téng hop 1a 5 — 3. Noi bit
dau sinh téng hop trén doan DNA mau 1a mot vi tri trén d6 c6 gin 1 doan oligonucleotide
mdi. Poan mdi 1a 1 diy nucleotide ngin (10 — 30 nucleotide). Diy mi ciia doan mdi
tuong hop v6i ddy ma mot vi tri nao d6 trén DNA va nhd vay c6 kha ning gan vao vi tri
do6, bat dau cho qua trinh tong hop DNA. Vay sinh tong hop DNA c6 thé xay ra ngoai té
bao, trong thir nghiém, néu c6 mit :

- DPoan DNA polymeraza
- Doan DNA polymeraza
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- Poan mdi ¢ 1 vi tri ndo dé trén doan DNA mau
- Dung nap dém giau Mg"

Sinh tong hop DNA ngoai té bao 1a co so ciia phuwong phap PCR, mot phuong
phap co ap dung rat phd bién trong cong nghé sinh hoc. Trong té bao mdi 1a cc doan
RNA ngin (10 — 20 nucleotit do E RNA polymeraza tong hop nén vao nhiing thoi diém
thich hop trong qua trinh phat trién co thé, sau khi sinh téng hop DNA d hoan tit, cac
doan mdi nay bi 1 E DNA polymeraza phan huy.

1.4.2. Cdc E chii yéu trong sinh tong hop DNA

DNA polymeraza I : nhiém vy ciia n6 1a gan cac dNTP timg cai mot vao dau 3 ty do

ctua doan moi dang gan trén doan DNA mau.

DNA polymeraze
DNTP ....... mdi ....=== doan DNA miu ===
3

Két qua 1a soi DNA moi s& dai dan vé phia dau 3’
* DNA ligase :

C6 nhiém vu ndi 2 ddu 3’ va 5 cua 2 doan DNA roi thanh 2 doan lién tuc. Mot méi
han nhu vay can 1 ning luong 1a 2ATP 0
: : - ‘
DNA -3 — OH + PO4 5 DNA — DNA3 0-p—-0-5 —DNA
Il

(0]

Pic diém cua DNA ligase 1a khong lam viéc vdi cac soi DNS don ma chi han ndi
cac doan DNA ¢ dang chudi xodn kép. Khi néi DNA c6 thé gip 2 trudng hop : dau sole
hay dau bang. Cac nucleotit & dau sole nam trén doan sole ciia 2 doan DNA phai twong
hop thi DNA polymerase mdi hoat dong dugc.

Nhiém vu cta // va /// gibng nhu I nhung chi khac chiing nhan biét va hoat dong
sinh tong hop trén cac doan DNA mau cé cac chd giy ngin ( chd gy : cac vi tri cua
chudi kép & d6 chd co soi don)

Vé toc d6 1am viéc ctia cac polymerase rat khac nhau. Trong 1 gidy I gan dugc 10

dNTP, II chi 0,5, III gan t&i 150 ANTP.

* Helicase.
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C6 nhiém vy lam chudi DNA tir dang siéu xodn sang dang gian. Dang gidn can thiét

& céc doan trén chuoi DNS ¢ d6 c6 nhu cau sinh tong hop.

1.4.3. Cdc buéc trong sinh tong hop DNA

Sinh tong hop DNA trong té bao cing 1 luc dién ra trén hang ngan chd trén sudt
chidu dai khong 16 ctia soi DNA mau. O cic vi tri 6, DNA helicase gitip DNA chuyén tir
dang siéu xoan sang dang giin (2 soi DNA tach ra) véi tc dd 10m/h. Chudi DNA xoan
kép duoc tach doéi & cac vi tri s€ sinh ra téng hop, hinh thanh cac chia 3. O chia 3 ca 2 soi
DNA don déu dugc st dung 1am DNA mau mdt lic. Trén 1 soi sinh téng hop sé& dién ra
theo chiéu 5 ----» 3 g0i 12 soi chu. Trén soi con lai goi tén 1a sgi tha, STH van dién ra
theo chiéu 5----» 3 nhung chi thyc hién dugce ting doan ngén. Cac doan ngén gén lai voi

nhau va DNA tr¢ lai dang X04n kép chudi, mot doan phan tit DNA méi duoc hinh thanh
1.5. Su thé hién ciia gen trong sao chép va dich ma

1.5.1. Doc ma :

La qu4 trinh tao ra cac phan tir RNA thong tin (messengen RNA) theo khuén mau
trén DNA, do enzim RNA polymerase xtc tac.

(NMP)n -+ NTR-- 2N (Nmp)n +1 + By

DNA polymeraza, Mg"
(NMP)n 1a doan RNA ¢6 sin gém n nucleotide monophotphat NTP cac nucleotit
triphotphat (nucleotide)

RNA polymeraza c6 kha ning nhéan biét cac diém khoi dau cho doc ma trén chudi
DNA

O vi khuén céac diém nay la cac day ma TATA, con goi 1a “hop TATA”, hop TATA &
thuc vat phtrc tap hon, dugc ma béng nhiéu nucleotit hon, da dang hon (van goi chung la
hop TATA), vidu :

T--- TATA---1-3---A
1 -3 : 14 s6 14n nhéc lai co thé ¢6 cua ademin

Ngoai hop TATA, ¢ thuc vat con c6 hop CAAT nam & phia thuong Iuu cua hop
TATA, hop CAAT c6 nhiém vy diéu hoa muc d6 doc ma.

1. RNA polymeraza I doc ma cho sinh tong hop
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RNA ribosome (rRNA), chiing chi hoat dong bén trong nhan bao.

2. RNA polymeraza II doc ma cho sinh tong hgp mRNA, hoat dong chu yéu ¢ bén
ngoai nhan bao

3. RNA polymeraza III doc mi cho sinh tong hgp RNA ngin nhu RNA van
chuyén (tRNA) hoic hoic tRNA 58

MJi té bao thuc vat chira dén vai triéu ribosome, vi vay ¢ cac mo thyc vat dang
ting truong manh déu c6 hoat dong sinh tong hop rRNA rit cao. O ddy san pham hoat
dong cia RNA polymeraza chua tao ngay ra cac RNA hoan chinh ma chi tao ra cac tién
chit cta chung. Cac tién chat ndy con phai qua “cat got” bang metyl hoa con lai kich

thude ¢& 3000 — 3500 nucleotit méi két hop voi protein va tao nén ribosome.

MObi mRNA khac nhau, tuong tmg véi khoang 100.000 gen. Mdi mRNA déu ¢o
mot ddy ma dé tong hop protein, ngoai ra con c6 thém cac diy mi nim ¢ 2 dau dé lam
nhiém vu diéu khién qua trinh dich ma. Pau 5 cia mRNA c6 mot diy ma ngin goi 12 mil
& dau 5 (5 cap). Mii nay thuong 1a mot gde qua nosine), duoc chup 1én dau 5 cia phan
tr mRNA ngay sau khi RNA polymeraza II két thiic qué trinh doc m3.Ma c¢6 nhiém vu
bao vé mRNA hoic ra 1énh cho qua trinh tong hop protein khéi su.

Pau 3 clia mRNA thuong 1a 1 ddy ma d6 200 nucleotit toan 1a gbc ademosinem goi
tén 1a dudi poly A. Ciing nhu mi 5, dudi poly A dugc gin vao mRNA ngay sau khi doc
mi, bang E poly (A) polymerase.

1.5.2. Dich ma

La qua trinh sinh tong hop cac phan tir protein cin ctr vao diy ma trén phan tir

mRNA. Nhu thé su thé hién gen co thé chia ra 2 muic, muc doc va muc dich.

Dé thiy rd muc d6 phirc tap cia su thé hién mot gen trong 100.000 gen cua cdy,
hay xem xét cau tric ctia gen mé héa cho E polygalaclorunaza & ca chua va san pham thé
hién & gen nay.

Trén gen ma héa cho polygalaclorunaza c6 8 diy sb. Kich thudc tir 99 dén 953
nucleotit. Hop CAAT nam & nucleotit-31, thuong ngué)n cua tin hiéu bat dau doc ATG.
Qua trinh doc va dich cho ra hai doan peptit 71 va 356 a.amin. Cudi cung peptit 79

a.amin bi loai va hinh thanh phan tir E polygalaclorunaza c6 356 a.amin

Hién tuong cac day ma doc xen lan véi cac ddy ma mu rat pho bién trong cau tao
cac gen thuc vat.

Cht ychi 1 phén rat nhd DNA thuc vat duge biéu hién thong qua doc va dich thanh
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cac phan tu protein.

Céc nghién ctru méi day cho thiy sy bao tha cua tinh di truyén & thuc vat chi 1a
tuong d6i. Ngoai canh c6 thé anh hudng dén tinh di truyén mot cach nhanh chong, khong
can hang triéu ndm tién hoa va cac anh hudng nay dugc di truyén qua cac doi sau. Do anh
huong bén ngoai, b may di truyén thyuc vat c6 thé bi thay doi do :

1. Su xam nhap ciia DNA ngoai lai ( VK, virus)

2. Su chuyén dich cac gen tir vi tri nay qua cac vi tri khac.

3. Su chuyén dich DNA tr luc lap va ti thé vao nhan bao

Su ton tai clia cac gen nhay (jumping gens) la nét ddc trung, thé nhiém sic nay sang

thé nhiém sac khac hodc & cac vi tri khac nhau trén ciing 1 thé nhidm sic. Ching c6 thé
nhay vao gitra ddy ma cua 1 gen dang hoat dong lam cho gen nay bt hoat hodc nguoc lai.
M. Clinlock (Hoa Ky) da gia thiét sw c6 mit ctia cac gen nhay tir 1948. Hon 40 nim sau
cong trinh ciia ba méi duge cong nhan, dugc tang giai Nobel

1.6. Tinh béo thii ciia gen vé di truyén va bién di

Hién tugng di truyén va bién di 14 2 mat mau thudn théng nhét cua su séng, nho
d6 su tién hoa c6 thé thuc hién. Ban chét cua 2 hién tuong nay co6 lién quan chat ché voi
su hinh thanh ton tai axit deoxyribonucleic (DNA) . Vi vay DNA 1a phan tir cta su song,
soi chi cua su séng, chudi xoin kép cua su séng. Co ché sinh téng hop DNA, vai tro
khuén mau cta DNA trong tong hop protein (enzim) thong qua cac phan tir axit
ribonucleic (RNA) dan dan di duoc kham phé dé 1i giai hién twong di truyén va bién di,
cac p/p CN gen, hau hét 1a cac p/p xir Iy DNA hoic RNA.

Di truyén va bién di ndm trong su thé hién cua gen trong qué trinh phét trién ctia
sinh vat. Ngay nay gen da dugc do dac, chup anh va xac dinh chinh xac & mtrc phan tir,
1a 1 hay nhiéu doan DNA twong tmg vdi 1 tinh trang.

Co ché sinh tong hop DNA theo khudn mau dam bao tinh bao thu cta hién tugng
di truyén qua cac thé hé. Nhitng thay d6i du nho, trén doan DNA twong tmg véi 1 gen, it

nhi€u cling dan dén sy thay doi tinh trang, co s¢ cta hién tugng bién di.
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Chuwong 2. CHUYEN GEN O THU'C VAT BAC CAO
2.1. Xac dinh va dong hoa gen

2.1.1. Chiét sudit va tinh sach DNA tiv mé thue vit

C6 rat nhiéu phuong phap tiy theo muc dich st dung DNA dé lam gi hodc chiét
xuét loai mé nao. Khuynh huéng chung hién nay 1a tim phuwong phap don gian nhét, thoi
gian thao tic ngin nhit nhung DNA thu dugc van c6 di do tinh khiét va d6 nguyén ven
50 — 100 KG can thiét cho céac thao tac tiép theo trong cong nghé gen thyc vt nhu cit
bang E gi6i han, chay phan tmg PCR ....Mudn thu DNA ¢6 chiéu dai 100 — 5.000 KG
phai dung phuong phép dién di c6 dién truong khong lién tuc

*Chiét suat va tinh sach DNA tong sb
Té bao thuc vat duoc nghién v& trong diéu kién lanh 1am cho DNA duoc hoa vao
dém chiét SDS (sodium dedecyl sulfatc) hoic CTAB (celytrimethyl amonium bromide)
duoc thém vao dé gitip DNA hoa dé hon, dﬁy dt hon vao dich dém. EDTA c¢6 tac dung
gan chit cac ion Mg" 1a yéu t can cho sy hoat dong cuia nucleotit phan huy DNA trong

qué trinh chiét. Protein dwoc tach khoi DNA bang phenol hodc chloroform
Néu tranh duoc chin dong xé, xody qua manh, c6 thé thu dugc DNA véi chiéu dai

50 — 100 KG. Ngoai ra, CTAB con c6 tac dung tach cac polysaccarit ra khdi DNA, do

chung c6 dd hoa tan khac nhau trong méi truong c6 mat CATB

1. Chiét suat DNA tir mé thyc vAt
La nghién véi dém chiét CATB c6 chira mercabthoethamol. DNA dugc chiét bang
hdn hop cloroform izoamila, két tiia bang izphopanol, sau d6 qua 1 s6 budc dé rira va tinh
khiét DNA.

2. Chiét xuat DNA thyc vat & chay PCR
Mau 14 duogc st dung ¢ lugng rat it. Qua trinh chiét duoc don giam hoa nhiéu dé
thao tac nhanh va lam cung 1 lac nhiéu mau, tuy vay DNA dugc chiét ra hoan toan du do
16n va d6 sach dé chay PCR tiép theo.
2.1.2 Ciit DNA bang Enzim gidi han
* Céc enzim gidi han

Enzim gi6i han 12 nhdm endonucleoaza chi cat phan tir DNA & nhitng vi tri c6 diy
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ma nucleotit nhat dinh ma chiing ¢6 kha nang nhén ra. Thudc tinh rit quan trong nay cua
enzim gi6i han cho phép cit phan tir DNA & cac vi tri chon sin. Mdi enzim gidi han hoat
dong tdi thich trong cac diéu kién khac nhau (cho nén cac cong ty cung cap enzim thudng

cung cap cac dung dich tuong tmg)

1. Enzim giéi han rat dat tién, vi vay phan Gng cit thuong thuc hién voi 1 lugng
DNA t6i thiéu, trong 1 thé tich phan tng t6i thiéu. Két qua hoat dong cua enzim gi6i han
phu thude vao do sach cua DNA

2. Enzim giéi han duoc chuyén chd va bao quan lanh (-20°C). Néu iy khoi tu lanh
trong thoi gian ngén can phai dé E trén do.

3.Cac doan cit DNA do enzim gidi han co thé c6 cac dau sole hodc dau béng.

Cac melylaza c6 kha ning lam thay doi tinh chat cta soi DNA ¢ diém tic dong

bang cach gin 1 gbc metyl vao d6, Ung dung chi yéu ciia melylaza 1a dé bao vé 1 sb vi

tri trén DNA ma nguoi ta khong muodn bi cat boi enzim gidi han.

2.1.3 Dién di DNA va cdc san pham cit DNA trén gel agaroze

Cac doan DNA dugc cit tir phan tir DNA c6 khéi luong khac nhau va dién tich
khac nhau dugc tach ra khi di chuyén tir cuc 4m sang cuc duong cta may dién di trong 1

dién truong co dién thé va cuong do thich hop

2.1.4 Noi cic doan biang DNA ligase

DNA ligase la cac enzim noi doan DNA lai véi nhau. Bi€ém néi lai 1a dau 3’ cua

mot doan DNA va dau 5 cua doan con lai. Nang luong dé ndi la Arp

Mg, ATP

A(DNAop) + B (pDNA)------ »> DNA (AtB) + P;
DNA ligase

Ung dung quan trong nhat cua ligase 1a trong ciu tric cta cac vector plasmid va
cac cau trac DNA khac da c6 du cac ddy ma can thiét cho viéc chuyén gen, biéu hién gen,

sang loc céc té bao da chuyén gen.

2.1.5. Dong hoa gen

Diay ma ty nucleotit ctia gen thudng duge biét thong qua tim hiéu ddy ma ty axit
amin clia san pham ciia nd, cic protein. Sau khi chiét xuét, tinh sach protein dé giai ma,

day ma ty axit amin ctia chung
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*Nhan dong gen

Nhan dong gen la mot tién trinh trong d6 gen muc tiéu dugc dinh vi va nhan lén tir
DNA dugc téch chiét tir mot c thé.

Khi tach chiét DNA khoi mot ca thé thi tat ca gen cua nd ciing duge tach ra khoi ca
thé. DNA nay chira dén hang ngan gen khac nhau nén nha di truyén hoc phai tim ra gen
chuyén bi¢t ma hoa cho protein muc ti€u.

Mot trong nhitng hudng phat trién gan ddy nhét ctia nudi cdy mo va té bao thuc vat
13 bién nap va biéu hién cic gen ngoai lai trong té bao thuc vat. Bién nap cua cac té bao
vi khudn duoc thuc hién béng cach chuyén DNA tir moét vi khuén khac va su hop nhét sau
d6 ciia DNA ngoai lai nay trong nguyén liéu di truyén ctia vat chii da duoc thiét 1ap tot.
Tuy nhién, viéc cai bién di truyén o thuc vat bac cao béng cach dua DNA ngoai lai vao
trong cac t& bao cia chung 13 mot qua trinh rat phirc tap. Str dung enzyme han ché
(restriction endonucleases) dé cit phan tir DNA soi d6i thanh nhitng doan nho riéng ré,
phat trién k¥ thuat lai DNA-DNA va cac gen chi thi (marker genes) cho phép chon loc
cac té bao bién nap c6 kha ning hop nhit DNA ngoai lai trong té bao & monera, nim,
dong vat, va thuc vat bac cao. Nhitng nghién ciru gan ddy cho thiy thong tin di truyén
méi duge bién nap vao cac thuc vat eukaryote biéu hién khong chi ¢ muc do té bao va

sau d6 mirc dg co thé hoan chinh ma con c6 thé truyén lai cho cac thé sau ctia chung.

Thanh tuu ndi bat cua cong nghé gen ¢ thuc vat bac cao la tai sinh duogc cay bién
nap gen dau tién vao dau thap nién 1980. Dén nay, cac k¥ thuat phan tir di dwoc tng
dung thanh cong & nhiéu loai khac nhau. Luc dau ngudi ta sir dung cac gen chi thi dé bién
nap, nhung nay di thay thé bang cac gen quan trong cé gié tri kinh t& nham muc dich cai
thién phim chat cdy tréng. Hai nhan t6 then chdt thuc day su phat trién cua cong nghé
gen (gene transformation technology) ¢ thuc vat bac cao la: cac phuong phap tai sinh cay
hoan chinh tir nhitng té bao bién nap va cac phuong phap dua DNA ngoai lai vao cac loai
thue vat khac nhau. Mudn chuyén mot gen thanh cong can phai chimg minh hiéu qua cta
phuong phap bién nap gen, nhung déi khi cac loai duoc nghién ciru hodic khong thé tai
sinh dugc cdy tir cac md khong phan héa, hodc c6 thé tai sinh nhung sau d6 khé phat
trién thanh cdy hoan chinh. Do d6, hai nhan t6 n6i trén thuong duoc nghién ctru phat trién
song song.

Céc thi nghiém bién nap gen dau tién da sir dung Agrobacterium tumefaciens dé
dua vao cdy thudc 14 cac gen khang khang sinh. Agrobacterium 13 vét truyén hitu hiéu dé
dua cac DNA ngoai lai vao trong cac loai thugc ho Solanaceae, nhung & mot s6 cdy trong
khac quan trong hon viéc str dung n6 con gap nhiéu han ché. Tro ngai 16n nhat 1a tinh dic

trung vat chu ctia Agrobacterium, mic du nhiing tién bo gan diy da cho phép tmg dung
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thanh cong trén mot so gidng cdy trong. Su phat trién clia cac phuwong phap tai sinh cay
hoan chinh tir callus va protoplast d3 md ra mot huéng méi cho cong nghé di truyén thyc
vét théng qua cac phuong phap bién nap gen truc tiép. Nho su phat trién cta phuong
phap bin gen (particle bombardment)-dwa trén co so ting gia tbc ciia cac hat kim loai
ning mang nguyén liéu di truyén vao trong mo thyc vat-viéc bién nap & cac loai cay
trong da gap nhiéu thuan loi hon. Cac phuong phap bién nap khac ciing ¢ hiéu qua ddi
véi timg truong hop dic biét, nhung kha niang Gmg dung rong rai cta chung bi han ché.
Chang han: cic phuong phap bién nap gen bang xung dién (electroporation) vao cac méd
duogc cit nho timg phan, phuong phap xtr Iy hoa hoc bang PEG (polyethylene glycol),
phuong phap vi tiém (microinjection) dwa DNA ngoai lai truc tiép vao té bao, phuong
phap dung silicon carbide lic véi té bao c6 tac dung nhu cac mili kim nho gitip DNA bén
ngoai xAm nhdp vao bén trong té bao, phuong phap bién nap gen qua dng phan...
Ngin hang gen

Boi vi khong thé dinh vi gen trén DNA biang mit thudng, cic nha khoa hoc phai tao
ngan hang gen.

Ngan hang gen 1a mot tap hop khuén lac vi khuan séng c6 mang nhiéu doan cia DNA

tor mot ca thé. Pay chinh 1a ngudn cua gen muc ticu.

DMNA cua té
plasiifd ) bao co chifa
tao ding gen muc tiéu

«€Ur Iy plasmid :
bang enzym gioi l cét DNA t8 bao
thanh nhirng

han
doan co kich
thudc mit gen
.- =
bang enzyme
@ ‘ gidi han
| @

@l ndi plasmid vdi cac doan
DNA dd dugc cat

L CIC

tap hop tat ca cic plasmid da chen nhirng doan khac nhau cua
DNA té bao

m| bién nap plasmid tai t&
l hop vao té bao chi thich

h'-jp
e

Tap hop céc khuan lac vi khudn co mang plasmid tai td hgp- Ngan hang gen

Hinh 2.1 Quy trinh xdy dung ngdn hang gen

Xay dung ngan hang gen
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Xay dung ngan hang gen can DNA tach chiét, enzyme cat gii han va plasmid.

Buée 1: DNA tach chiét tir ¢4 thé c¢6 chira gen muc tiéu duogc cit boi enzyme gidi han
thanh nhiéu manh c6 kich thudc ctia mot gen.

Burge 2: plasmid cua vi khudn ciing dugc xtr Iy boi ciing enzyme giGi han.

Budce 3: DNA c6 kich thudc mdt gen va plasmid da dugc xtr Iy duogc tron chung véi
nhau trong mot tube. Mot s6 cac doan DNA di dugc cit bang enzyme s& ndi v6i plasmid
va tao thanh plasmid tai to hop.

Budre 4: plasmid tai to hop sau d6 duoc chuyén vao té bao vi khuin bing dién bién
nap hodc hoa bién nap.

Budére 5: vi khuan ting trudng trén dia moi trudng va cho phép hinh thanh khuan lac.
Tat ca khuan lac trén dia méi trudng dugc goi 1a ngan hang gen.

Buéce 6: ngan hang gen dugc sang loc dé tim ra khuén lac ndo co chira gen muc ti€u
bang cach phat hién trinh ty DNA cila gen muc tiéu hay mdt protein ma gen d6 ma hoa
hay sir dung mau do. Vi vdy, trudc khi sang loc ngan hang gen, nha khoa hoc phai biét
duoc trinh ty ctia gen muc tiéu hay gen gan gidng né nhat hay protein ma gen d6 ma hoa
hodc mot mau do dugc thiét ké cho gen d6. Khi vi khuén duoc nhan 1én s& tao nhiéu
DNA tai t6 hop dan dén sé luong ban sao ctia gen ciing ting 1én, nhd d6 viéc phat hién
gen hay protein dé dang hon.

Sau khi xac dinh duoc khuan lac c6 chira gen muc tiéu, vi khudn c6 thé dugc nhan

dong dé tao hang triéu ban sao ctia plasmid tai t6 hop c6 chira gen do.

Ung dung

Trong k¥ thuat gen, nhan dong gen 1a mot bude rit quan trong vi tach chiét dwoc mot
gen co thé gitip danh gia trinh ty nucleotide ctia nd. Tir 6 co thé xac dinh duoc nhimng
gidi han bén trong mot gen, vi du nhu sb intron va vi tri cta ching hay cac yéu t6 hoat
hoa.

Khong chi vay, véi ngudn gen c¢é dugc, nha khoa hoc c6 thé so sanh trinh tw DNA
giita cac gen dé 1am rd hon tién hoé ctia gen hodc dich trinh ty DNA clia mot gen thanh
trinh ty amino acid nho vao bang ma di truyén qua d6 c6 thé doan duoc ciu tric cua
protein dugc ma hoa cling nhu chirc nang cua gen do.

Bén canh d6, nho k¥ thuat gen, nha khoa hoc cé thé chuyén gen muc tiéu vao mot ca
thé tao thanh ca thé chuyén gen. Ca thé chuyén gen dugc dung ca trong nghién ctru vé
céc tién trinh sinh hoc & phong thi nghiém ciing nhu ing dung trong phat trién cay khang
con trung hodc san xuat insulin cho nguoi tir vi khudn mang gen twong tng voi gen cua

nguoi.
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2.2. Céc ky thuit chuyén gen

Thong tin di truyén acid deoxyribonucleic (DNA) ton tai & 3 dang chinh:

- DNA ctia co thé bac cao trong d6 c6 DNA nhan va DNA co quan ti.

- DNA cua vi sinh vat.

- DNA cua plasmid.

Bién nap thong tin di truyén (chuyén gen) 1a k¥ thuat sir dung DNA tinh khiét dé
dua vao co thé hay té bao khac va theo ddi biéu hién cua thong tin di truyén méi nay.

Pé bién nap hiéu qua nguyén liéu di truyén vao té bao vat chi, cac cau truc di
truyén can dugc thiét ké thich hop cho su hop nhit va biéu hién ctia cac gen ngoai lai.
Chu truc di truyén phai mang mot gen chi thi chon loc (selectable marker gen: gen ma
hoa mdt protein khir doc ctia héa chat bd sung trong méi trudng nudi cdy, cho phép sinh
truéng uu tién cua cac té bao cd DNA ngoai lai duoc hop nhat) hodc sang loc (screenable
marker gen: gen mi héa mot protein cho két qua trong san pham séng sot nho d6 co thé
xac dinh té bao bién nap thé hién gen) dé nhan biét hiéu qua bién nap gen.

Mot ciu trac di truyén dic trung bao gom: gen khoi dau (promoter), gen mi hoa
(coding gen) va gen két thuc (terminator). Cac gen ma hoa c¢6 thé duoc dua vao mé thyc
vat nho vao cac vector plasmid. Hai promoter cht yéu thuong dugc st dung cho bién nap
gen & thyc vat la: promoter CaMV 35S (cauliflower mosaic virus) thich hgp cho sy biéu
hién cia DNA ngoai lai & cdy hai 14 mam va promoter ubiquitin ctia ngd thich hop cho su
biéu hién manh cia DNA ngoai lai & cdy mot 14 mam.

Cac mau vat (cac b phan cia cdy hodc mé dung dé bién nap) thich hop nhét cho
bién nap gen 1a nhitng mau vat doi hoi thoi gian nudi ciy trude va sau khi bién nap ngin
nhat. Nhiéu nghién ctru cho thay thoi gian kéo dai ciia mé nudi ciy thudng tao ra cac dot
bién di truyén lam mat kha ning tai sinh ctia cac cdy duoc bién nap gen. Cac mau vat
duoc str dung trong chuyén gen thudng 1a: protoplast, phdi non hoic callus c6 ngudn goc
tir hat (laa mi), cac mo nudi cdy phét sinh cum chdi, va tru phoi (c6 ngudn gdc tir cac hat
non hodc hat gia) dung dé bién nap tryc tiép DNA ngoai lai vio mé phan sinh & cay hai 1a
mam (legumes, bong...). Trong mot sé trudng hop, bién nap théng qua nudi cdy phat sinh
phoi (embryogenic culture) ciing c6 thé thuc hién dugc, ching han ¢ cac loai ting bach,
cac loai cdy an qua va mot s6 loai khac.

Céc phuong phap chuyén gen c6 thé bi hoic khong bi gidi han béi cac genotype
khac nhau cta thuc vat. Tuy thudc vao muc dich tmg dung, ¢ thé thiét ké mot phuong

thirc bién nap thich hop cho timg genotype khic nhau. Trong nhitng nghién ctru co ban,
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nguoi ta thuong tap trung tim hiéu vé cau tric va chirc ning cia cac gen bién nap, khao
sat cac promoter va cac co ché phan tir & thuc vat dé co thé chuyén gen thanh cong vao
cac loai khac nhau.

Cong nghé chuyén gen (bién nap gen) thuc hién viéc chuyén cac gen ngoai lai vao
té bao va mo thuc vat. C6 nhiéu phuong phap chuyén gen khac nhau ¢ thuc vat, nhung &

day chi trinh bay mét s6 phuong phéap chu yéu:

2.2. 1. Bién nap gidn tiép thong qua Agrobacterium
2.2.1.1. Agrobacterium

Agrobacterium tumefaciens va Agrobacterium rhizogenes 1 hai loai vi khuan gy
bénh cho thuc vat dugc st dung nhu cac vector ty nhién dé mang cac gen ngoai lai vao
mé va té bao thuc vat. 4. tumefaciens cd chira mot plasmid 16n kich thude khoang 200 kb
goi 13 Ti-plasmid (tumor inducing plasmid) chinh 13 tac nhan truyén bénh cho cay. Khi
cdy bi nhiém A. tumefaciens qua cac vét thuong, biéu hién bénh rd nhit 1a cac khdi u
duoc hinh thanh & ngay chd iy nhidm. Sy hinh thanh khéi u sau d6 c6 thé tiép tuc ma
khong can thiét phai c6 sy hién dién coa vi khuan. Kha ning nay cé dugc do A.
tumefaciens da chuyén mot doan DNA cua Ti-plasmid (T-DNA) xam nhap vao hé gen

cua cay bi bénh.

Hinh 2.2. Vi khudn Agrobacterium tumefaciens

2.2.1.2. Ti-Plasmid

Trong thé gidi dong-thuc vat déu tdn tai céac thé plasmid, do 1a cac vong DNA tu
sinh san doc lap. O vi khuan va dong-thuc vat, plasmid lién quan t6i yéu t6 gidi tinh cua
té bao, dén kha niang chong chiu cac loai khang sinh...Dic diém quan trong ctia plasmid
1a chung c6 thé lién két vao nhiém sic thé nhung ciing co thé ton tai bén ngoai nhidm sic

thé mot cach doc 1ap.
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Hinh 2.3. Ti-Plasmid

Céac plasmid cua Agrobacterium dugc sir dung vao cong nghé gen thuc vat ¢ hai
dang vector cis va trans. Day 1a hai dang vector rat thuin loi dé tai t6 hop gen ngoai lai
va chuyén vao té bao thuc vat. Dang cis chi sir dung Ti-plasmid va té bao vat chu 1a
Agrobacterium tumefaciens ma khong c6 sy tham gia cua plasmid va vi khuan khac.
Ving T-DNA ctia Ti-plasmid dugc thiét ké lai dé gin nhiing gen ngoai lai mong muén,
cac phan con lai cta Ti-plasmid van duoc gilt nguyén. Agrobacterium tumefaciens duogc
ding 1am té bao vat chu dé nhéan 1én nhiéu ban sao cia Ti-plasmid va chuyén gen. Dang
trans hay binary 1a dang sir dung hai hay nhiéu loai plasmid va vi khuan cung luc, vi du:
vi khuén E. coli va Agrobacterium, plasmid trong truong hop nay thich ing véi ca E. coli
va Agrobacterium. Trudc ti€n, plasmid cua E. coli chtta doan T-DNA duoc gidi han boi
bo phai (right border-RB) va bo trai (left border-LB) mang gen ngoai lai (gen dich) dugc
thiét ké va nhan 1én trong vi khuan E. coli. Tiép dén plasmid mang gen ngoai lai duoc
chuyén nap vao vi khuin Agrobacterium nhd mot helper plasmid (qué trinh triparental
matting). Vi khuin Agrobacterium di mang san mot loai plasmid khac chira ving vir
(virulence region) c6 chirc ning quan trong trong qué trinh chuyén gen ngoai lai. Sy tén
tai song song hai plasmid nay di twong tic 1in nhau trong viéc chuyén gen vao té bao
thuc vat. Nhu vay, gen ngoai lai va ving DNA giup qua trinh chuyén gen (ving vir)

khong nidm trén cting mot plasmid nén hé chuyén gen nay duoc goi 1a hé trans.
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Hinh 2.4.Qui trinh chuyén gen bang Agrobacterium tumefaciens
2.2.1.3. T-DNA

T-DNA dugc nghién ciru rat ky. D6 1a mot doan DNA ¢6 kich thudc 25 kb trong
d6 chira gen ma héa cho sinh tong hop auxin, cytokinin, opine va cac gen gy khdi u
(oncogenes). Trong Ti-plasmid, vi tri cia T-DNA duoc gii han bang RB va LB. Ngoai
T-DNA, trén Ti-plasmid con c6 cac vung DNA ma héa cho viéc tai sinh plasmid
(replication), cho kha ning lay nhiém va tiép hop (ving vir), cho viéc tiéu hoa opine
(opine catabolism)

Trong cic ving DNA cuia Ti-plasmid, ngoai T-DNA, duoc nghién ctru nhiéu hon
ca 1a ving DNA phu trach kha ning liy nhiém con goi 1 viing vir. San pham hoat dong
clia cac gen nam trong ving vir dudi tac dong kich thich ctia cac hop chat phenol tiét ra
tir vét thuong 1a mot loat cac protein dac hi¢u nhu virE2, virB, virD, virD2, virCl1... Cac
protein nay nhan biét cac vét thuong & cac ciy chi thich hop (hdu hét 1a cdy hai 14 mam),
kich thich san sinh ra cac doan T-DNA, bao boc che chd cac doan DNA nay va giup
chung tiép can véi hé gen cua ciy chii mot cach an toan.

Khi cdy nhidm A. tumefaciens, do T-DNA nap vao trong hé gen cua cdy chi bat
dau hoat dong va san sinh ra auxin, cytokinin va opine, toan b sinh trudng cia cay bi roi
loan, cac té bao phan chia vo td chirc va tao ra cac khéi u. Opine dugc vi khuén st dung

nhu mot loai “thirc dn”. Nho gen chuyén hoa opine trén Ti-plasmid. Co ché 1ay nhiém
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clia A. rhizogenes d6i voi cay hai 14 mam ciing tuong tw, nhung trong ving T-DNA ciia
A. rhizogenes chi c6 gen san sinh ra auxin, vi thé su thay ddi hinh thai chinh cua thuc vat
1a chiing tao ra rat nhiéu ré to (hairy roots) khi bi nhiém bénh.

Trén thuc té bénh cay, Agrobacterium chi gy hai & cdy hai 14 mam, vi viy ngudi
ta cho rang chung chi c6 thé dwa T-DNA vao hé gen cac cdy hai 14 mam. Gan day, nhiéu
tac gia dd chung minh khi nhiém vi khuin, cic cdy mot 14 mam ciing c6 thé san xut
opine va c6 thé khai thac kha niang bién nap gen ctia Agrobacterium viao ciy mot 1a mam.

2.2.1.4. Chuyén DNA ngoai lai vao té bao va mé thue vit nho Agrobacterium

tumefaciens

Co ché gay bénh cua cac Agrobacterium 13 sau khi xAm nhiém vao té bao, ching
ga‘in doan T-DNA vao by may di truyén cua té bao thuc vat, dan dén su rdi loan céac chat
sinh trudng noi sinh, tao ra khéi u (trudng hop A. tumefaciens) hoic 1é to (trudng hop A.
rhizogenes). Kha ning chuyén gen nay da duoc khai thac dé chuyén gen ngoai lai vao bd
may di truyén cua té bao thyuc vat theo ¥ mudn.

Pé gan T-DNA vao té bao thuc vat, dau tién vi khuan A. tumefaciens phai tiép
xuc voi thanh té bao thuc vat bi ton thuong. Qua trinh ndy dugc thuc hién nhd cic gen
chvA va chvB. Gen chvB mi hoa mot protein lién quan dén hinh thanh p-1,2 glucan mach
vong, trong khi d6 gen chvA xac dinh mot protein van chuyén, dinh vi & mang trong cua
té bao vi khuan. Protein van chuyén gitip van chuyén p-1,2 glucan vao khoang gitta thanh
té bao va mang sinh chit. B-1,2 glucan giit vai trd quan trong dé vi khuan Agrobacterium
tiép xtic voi thanh té bao thuc vat. Néu khong co sy tiép xuc ndy, s& khong c6 su dan
truyén T-DNA.

Céc san pham protein ctia viing vir c6 tac dung cho viéc din truyén T-DNA tir vi
khuan vao té bao thyuc vat. Cac loai protein d6 rat can thiét cho qua trinh cit T-DNA khoi
Ti-plasmid, cam tng thay d6i mang t& bao thuc vat ma ching tiép xtc, tham gia di
chuyén phén T-DNA qua mang vi khuén t6i té bao chét cua té bao thuc vat, van chuyén
t6i nhan rdi cudi cling xAm nhap vao genome ciia cdy chu.

Thuyc chat chi riéng T-DNA cua Ti-plasmid dugc chuyén vao genome té bao thuc
vat, ma khong con phan nao khac. Qua trinh dan truyén chi do san pham cia cac gen vir
(vung vir) va gen chv quyét dinh ma khéng lién quan dén cac gen khac trén T-DNA. Tuy
nhién, chudi DNA 25 bp (RB va LB ctia T-DNA) c6 vai tro 13 vi tri cdm tmg cho céc san
pham ciia to hop cac gen ving vir, dic biét 1a protein tir gen virE mang ching dan truyén
vao té bao thuc vat. Chtng hoat dong nhu céac tin hiéu nhan biét va khoi dong qua trinh
dan truyén. Trude hét gen virA trong t6 hop gen ving vir dugc phosphoryl hoa nhd tac

dong cua cac hop chat phenol nhu acetosyringone giai phong ra tir cac té bao thuc vat ton
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thuong. San pham ciia qua trinh nay lai tiép tuc phosphoryl hoa gen virG. San pham cua
gen virG lién tiép 1am hoat héa toan bd cac gen vir con lai, ma hai gen cudi ciing dugc
hoat hoa 1a gen virB va virE. Trudc do, khi gen virD dugc hoat hod, san phém cua nd
cam ung nhéan biét RB va LB cua T-DNA va lam dut phan T-DNA ra khoi DNA cua Ti-
plasmid thanh cac soi don. Pong thoi qué trinh phosphoryl hoa nay ciing lam thay ddi
tham xudt mang té bao thuc vat, mang té bao bi mém ra va bi thiing. Céac s¢i don T-DNA
dugc gan vao protein do gen virE tong hop va dich chuyén vé phia mang té bao vi khuan.
Ngay sau do, soi T-DNA dugc truot tir vi khuén vao té bao thuc vat. Cau nbi chinh 12 su
tiép hop (conjugation) giita hai té bao do cam tng san pham gen virB ma thanh. Khi T-
DNA di dugc chuyén giao vao té bao thuc vat, chung nhanh chong xam nhap vao
genome té bao thuc vt (integration) duoc 6n dinh va di truyén nhu cac gen binh thudng
khac.
2. 2.1.5. Cdc gen chi thi chon loc va gen chi thi sang loc

Céc gen chi thi chon loc chung nhat ma hoa cac protein khir doc cac nhan t6 e
ché trao ddi chat nhu cac khang sinh hodc chat diét co (herbicide). Cac gen chi thi sang
loc thuong dugce st dung 13 cac gen B-glucuronidase (gusA), luciferase va gan day hon la
gen ma hoa protein phat huynh quang mau xanh luc (green fluorescent) cua stra.

Bing cac phuong phap sinh hoc phén tir ¢6 thé tao ra cac cau tric DNA plasmid,
trong d6 ngoai cac gen khai dong (promoter gene), cac gen cua vi khuan Agrobacterium
gitp cho DNA plasmid gén dugc vao bd gen thuc vat, gen ngoai lai can chuyén vao... con
c6 cac gen gitp phan 1ap ra té bao hodc mo thi nghiém. Cac gen dugc lap ghép vao DNA
plasmid v&i1 muc dich nay duoc goi 1a gen chi thi chon loc hay gen chi thi sang loc.

Gen chi thi chon loc thuong dung nhét 14 cdc gen ma hoa cho mot s6 enzyme chi
c6 trong vi khuan ¢ diéu kién tu nhién ma khong c6 trong gidi thuc vat. Sau khi chuyén
gen, néu théy enzyme vi khuén hoat dong thi co thé suy ra la toan bo DNA plasmid da
duoc gén vao bd gen cua thyc vat va gen ngoai lai ma ta can chuyén da tré thanh mot bo
phén cta by may di tmyén thue vat.

Céc gen chi thi thudng dung nhét 1a cac gen gus A (B-glucuronidase), gen npt II
(neomycin phosphotransferase), gen /ux (luciferase), gen cat (chloramphenicol

acetyltransferase), gen nos (nopaline synthase)

Bang 2.1. H¢ thdng cc gen chi thi chon loc (selectable marker genes) va cic gen chi thi sang loc

(screenable marker genes)
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A. Mot s6 gen chi thi chon loc

Ki hiéu gen | Enzyme twong irng Chit dung dé chon loc
npt 11 Neomycin phosphotransferase Kanamycin
hyg Hygromycin phosphotransferase Hygromycin
gent Gentamycin acetyl transferase Gentamycin
aat Streptomycin phosphotransferase Streptomycin
bleo Enzyme khang bleomycin Bleomycin
bar Phosphinothricin acetyltransferase Phosphinothricin
bxn Bromoxynil nitrilase Bromoxynil

Mot so gen ¢

hi thi sang lgc

Ki hi¢u gen

Enzyme twong ing

Chit diing dé phat hi¢n

gus A B-glucuronidase X-Gluc

lacZ B-galactosidase X-Gal

luc Luciferase dom dom Lumis Phos

lux Luciferase vi khuan Lumi Phos

cat Chloramphenicol acetyltransferase Chloramphenicol danh dau
nos Nopaline synthase Nopaline

Gen npt I1. Enzyme neomycin phosphotransferase (npt II) 1a mdt enzyme vi sinh

vat ¢o trong luong phén tir khoang 25 kD, xuc tac cho phan tng phosphoryl hoa mét s6

khang sinh gdc aminoglycoside nhu neomycin, kanamycin va G148. Trong phan tng

nay, nhém y phosphate ctia ATP dugc gan vao phan tir chit khang sinh 1am n6 tré nén bat

hoat do ngan tr¢ sy lién két ciia khang sinh v&i ribosome.

Gen bar. Gen bar 1a tén goi cia gen ma hdéa cho enzyme phosphinothricin

acetyltransferase (PAT), c6 tac dung lam mat doc tinh cia phosphinothricin (PPT), 14

hoat chét chinh cta thude trir 6 nhu Bialaphos va Basta. Gen bar dugc tao dong déau tién

tir mot dong vi khudn Streptomyces hygroscopicus. Phuong phap don gian nhat dé kiém

tra sy 6 mat ciia gen bar 1a phuong phap truc tiép. Mo, té bao hoic ciy chuyén gen duoc
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dat trén moi truong c6 cac nong do phosphinothricin khac nhau (hodc cac thude trir co
tuong ng) va so sanh sinh trudng cta mo, té bao hoic cay ddi chimg dit trén cing moi
truong.

Gen gus A. 1a gen mi hoa cho sinh tong hop enzyme B-glucuronidase. p-
glucuronidase 12 mot hydrolase xuc tac cho su phan giai cac p-glucuronide, san pham
phan giai c6 mau xanh cham dic trung, d& nhan biét. B-glucuronide thudng dung nhét
trong phan mg dé nhan biét sy ton tai ciia gen gus A 1a X-Gluc (5-bromo-4-chloro-3-
indolyl-B-D-glucuronide). Dung dich X-Gluc khong mau dudi tac dong cua enzyme -
glucuronidase s& chuyén sang mau xanh cham rat dic trung.

Gen lacZ. Enzyme B-galactosidase (lacZ) trong lugng phan tir 116 kD, pH tdi
thich 7-7,5 dugc ma hoa do gen lacZ. Gen lacZ & E. coli dugc dung rat phd bién trong
cong nghé gen vi sinh va da c6 sin cac hé thong phuong phap kiém tra rit nhay véi thude
thir X-Gal. Su ton tai hoat dong cua lacZ trong té bao thuc vat di duoc khéng dinh. Vi
vay trude khi kiém tra sy c6 mat cua gen lacZ ngoai lai, can phai bét hoat gen lacZ ndi
sinh bang glutaraldehyde.

Gen cat. Puoc phan 1ap va tao dong tir dong vi khuan Tn9, 1a gen gay kha ning
khang chloramphenicol ¢ vi khudn néi chung. Gen cat d3 dugc dung rong rii trong cong
nghé gen dong vat va thuyc vat vi gen cat md hoéa cho enzyme chloramphenicol
acetyltransferase (CAT). Enzyme nay xtc tac phan Ung acetyl hoa hai vi tri trén phan tir

chloramphenicol va 1am no bét hoat.

2.2.2. Chuyén gen bang phwong phdp bin gen
Day la phuong phap hién dang dugc sir dung phd bién tai cac phong thi nghiém

cong nghé sinh hoc thuc vat ¢ trong nudc va trén thé gidi. Phuong phap nay duoc
Sanford (Cornell University, USA) dé xuat 1an dau tién vao nim 1987. Nguyén tic cta
phuong phép nay 1a sir dung cac vién dan c6 kich thudc hién vi, ¢6 ty trong cao dé dat gia
tdc cao xuyén qua vo va mang té bao, dua 16p DNA boc ngoai tiép can véi bo may di
truyén cua té bao.

Hat tungsten hodac vang c6 dudng kinh 1-1,5 pm dugc dung lam vi dan
(microprojectile). Vi dan duoc tron voi DNA theo mdt ty 1¢ thich hop cing véi cac chat
phu gia va sau khi két tia DNA bao quanh vi dan, hdn hop dugc 1am khé trén trén mot
dia kim loai mong kich thudce 0,5-0,8 cm. Pia kim loai duoc gén vao diu mot vién dan
16n (macroprojectile) vira khit voi nong sing. Thuong dan 16n lam bang nhya hodc bong
nén hay céc vat liéu nhe. Khi bén, ap suét hoi déy vién dan 16n di voi téc do cao. Ra khoi

dau nong, mot ludi thép min can vién dan 16n lai, nhung cac vi dan van ti€p tuc quy dao
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v6i gia toc 16n dén dich va xuyén vao té bao. Mot ty 16 nhit dinh DNA ngoai lai hoi nhap
v&i DNA té bao va biéu hién, thuc hién qué trinh bién nap gen
Vi dan Ld thﬁ;r{ L chén vign dan Iom
S
|
O
m|

M hoBic té béo thu vit

Kim hoa

Bubing nap thudc sing  vign dan 19n

Hinh 2.5. So' d6 siing bén gen.

*Lam vién dan.

Vién dan duoc tron véi DNA 1 ty 18 tich hop cung v6i cac chit phuy gia va sau khi két tia
DNA bao quanh vién dan, hon hop dugc lam kho trén 1 dia kim loai mong, kich thudce
0,5 — 0,8 cm. bia kim loai duogc gén vao dau mot vién dan 16n vira khit véi nong sung.
Thuong dan 16n 1[am br;“lng nhya hay cac vat liéu nhe. Khi bén ap suét hoi déy vién dan
16n di véi toc do cao ra khoi dau nong sung mdt ludi thép min can vién dan 16n dan lai,
nhung cac hat vi dan van tiép tuc qui dao voi gia toc 10n dén dich va ngudn vao té bao.
Mot ti 16 nhat dinh DNA ngoai lai hoi nhdp v6i DNA té bao va biéu hién, thuc hién qua
trinh chuyén gen.

* Cac mau sing ban gen

1. Stng ban gen PDS-1000

Ap luc day vién da 16n duogc tao ra bang thudc sung, van tbc dau nong dat 800m/gidy.

Tbc do vién dan co thé dat trén 1300m/gidy ¢ céach ludi chén 2cm.
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B \edecialg | AN
Hinh 2.6. Ciu tgo siing Hinh 2.7. Phéng dai phin dau
béin gen PDS-1000 nong va ludi chin
1.kim hoa 1.dAu nong
2.thudc sing 2.bé chiin
3.vién dan lémn 3.lwéi chin
4.n0ng sung 4.vién dan lém
S5.Jwéi chan S.vién dan.

6.mo thuce vat.

2. Sting bin gen PDS-1000He.
Trong d6 helum nén dugc ding dé gia téc vién dan 16n thay cho thudc sung, mot
lu6i chan béng kim loai duoc cai dat trén bé chan. Vién dan duoc tron voi DNA va lam
kho trén 1 dia kim loai nhd, sau d6 gin 1én dau vién dan 16n. Loai nay duoc dung phd

bién hi¢n nay.

A. Phan dau pipton Biolistic Transformation
. , The helium-driven “gene gun”
béng nhua’ thé tiCh khOéng {Bio-Rad Laboratories PDS- 1000 | He System}

Iml. Poan dau nhon cuia
pipton chtra agarose (t0
den) c6 hoa DNA ngoai lai,
ap vao dinh sinh truong cua
1 chdi phu bi chau nay

chura dat trong, dat am noi

v6i cuc duong cua hé dién
di.

Hinh 2.8. Ciu tao PDS-1000He
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Hinh 2.9. Ciu tgo PDS-1000HC

1.Binh chira HC 4p suat cao, 2.Mang giir 4p suat HC trong binh 1,mang nay s& tach khi
ap sudt HC tang vot va cho khi HC thoat ra véi tdc d6 cao, 3.Vién dan 16n, 1a dia kim
loai méng, trén do hon hop DNA va vi dan dugc két tua va lam kho, cac vi dan nam &
mit dudi nude dia, 4. Bé ban, 5.Ludi chin, 6.Budng bin gen dudi ap chan khong, 7.Mb
thuc vat.

2. Stng bin gen Sautter 1991

Dé tranh cac yéu td gay ra sy khong dong déu vé van tdc vi dan. khong dung vién
dan 16n ma tao ra cac didu kién dé cac hat vi dan lo limg trong khong khi ngay trudce
khi chtng dugc gia toc.

Ong pipton 1a 1 dng thép, trong c6 1 dng nhoé thang goc voi truc dau 6ng nho nam
trén truc dng. Trong 6ng nhé chira 20ul hdn hop vi dan bang vang va DNA. O ap suét
60bar va tbc do khi 2m/gidy, hdn hop s& lan thanh suong mu c6 kich thudc co
XMIRON, céc hat nay dugc thdi qua dng vi quan bang thuy tinh c6 ¢=300pum-400um
va dai 10mm. Cac hat swong mu chtra vi dan va DNA dugc gia téc khi chuyén qua 6ng
vi quan va dudT anh hudng ciia chan khong ¢ budng 9. Luong hdn hop vi dan va DNA

dugc do chinh x4c bang bom vi tiém 6.
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Hinh 2.10. Sting bin gen ciia Biorad.

2.2.3. Chuyén nap DNA ngogi lai vao protoplast bang xung dién

Thiét bi dién xung (electroporator) 1a thiét bi c6 kha ning tao ra cac xung dién
trong thoi gian rat ngan (5-6 phan nghin gidy) va ¢ dién thé (pulse strenght) chinh xac
(500 V/cm) véi thoi gian tit dan (decay time) 20 ms. Protoplast dugc dit giita hai tim
kim loai cdch nhau tir 1-4 mm trong mdt cuvette bang nhwa. O dién thé cao, xung dién
tao cac 16 tam thoi (c& 30 nm) trén mang protoplast va DNA bén ngoai c6 thé xAm nhap
vao chat nguyén sinh.

Xung dién dugc tao ra khi gidi phong dong dién chtra trong mot dién dung
(capacitor) tir dién cuc niy qua dién cuc khac. Cac vt nim trong khong gian giira hai
dién cuc chiu tac dong tat dan cua xung dién. Xung dién dugc xac dinh bdi hai gia tri la
su chénh léch dién thé va thoi gian tit dan. O cac thiét bi dién xung hién dai, thoi gian tt
dan duge thu lai rat ngén va trén biéu dd xung dién duoc biéu dién gén nhu modt cot
vudng. Noi chung, cac thiét bi dién xung hoan chinh dugc nhiéu hing cung cip dé thyuc

hién chuyén gen vao vi sinh vat, protoplast thuc vat hodc té bao dong vat.

2.2.4. Chuyén nap DNA ngogi lai vao protoplast bang ky thudt vi tiém

Vi tiém (microinjection) 13 ky thuat st dung phd bién trong cong nghé té bao
dong vat. Trén hién vi thuong, DNA plasmid c6 thé dugc tiém vao protoplast va thyc
hién bién nap gen thanh cong ¢ kha nhiéu dbi twong thyc vat. Tuy nhién, K§ thuat nay
hién nay it duoc cac phong thi nghiém str dung, vi thao tac vi tiém dudi kinh hién vi doi
hoi thiét bi vi thao tac cuc nhay, thiét bi kéo va mai kim tiém tir cac éng thiy tinh. Ngoai

ra, n6 con doi hdi k¥ nang thao tac va su kién nhan cao cia ky thuat vién.
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Hinh 2.11. Chuyén gen bdng vi tiém

2.2.5. Chuyén nap DNA ngogi lai vao protoplast bang PLO va PEG

PEG (polyethylene glycol) cing v6i su ¢6 mit ciia Ca®” 14 tac nhan dung hop
duogc sir dung pho bién nhit trong lai soma. Krens va cs (1982) 1a nhimng ngudi dau tién
chimg minh c¢6 thé ding PEG dé chuyén truc tiép DNA vio trong protoplast thuc vat. K§
thuat nay doi hoi phai nudi protoplast voi DNA tran c¢6 mit PEG va CaCl,. Sau khi hoa
tan dan dan hdn hop, cac protoplast duoc phan ldp, rira va cudi cung dan trai trén moi
truong chon loc. Tan s6 chuyén nap trung binh & protoplast thudc 14 khoang tir 10~ va 10"
5.

Cach tién hanh:
- B6 sung PEG sau DNA

- X1r Iy shock nhiét protoplast & 46°C rdi lam 1am lanh trén bang.
2.7. Sw hop nhit va biéu hién ciia DNA ngoai lai trong té bao thuc vat

Nhitng nghién ciru dau tién vé biéu hién cta doan DNA ngoai lai chuyén vao
trong té bao thuc vat di khong c6 két qua lam. Nhitng nghién ctru sau d6 vé sy biéu hién
ctua cac gen khang sinh dugc ma hoéa nho cac gen nhdy (transposons) & prokaryote, gen
dehydrogenase & ndm men 1én men ruou, gen B-globin & dong vt c6 vl va cac gen
interferon & té bao thuc vat eukaryote ciing khong thanhh cong (Barton va cs 1983, Shaw
va cs 1983). Su khong biéu hién cia gen (dbi v6i cdu tric vector plasmid c6 mang cac
doan m¢& dau va két thic sao ma) dugc biét 1a thude vé chirc nang & té bao thuc vat. Gitra

hai doan nay phai c6 vi tri tao dong d€ nap doan ma hoa cua DNA ngoai lai mong muon.
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Sy biéu hién duoc thong bao lan dau tién cua gen chuyén nap & té bao thuc vat dua trén
nguyén tic ndy bao gdm promoter va doan 5° nam bén canh ciia gen tong hop nopaline da
tai to hop v6i doan ma hoa va dau 3’ cia gen tong hop octopine. Su hién dién cua
octopine trong cac md thuc vat duoc chuyén nap bang cach dung cdu trac nay da xéac
dinh ré‘mg gen kham non-ocs da duoc biéu hién. Tuong tu, cAu tric bao gém su dung hop
ctia doan mi hoa cia gen CAT tir vi khuan plasmid pBR 325 d6i v6i cac doan 3’
promoter tong hop nopaline ciing da biéu hién hoat tinh enzyme CAT & cac té bao thuc
vat.

Nhitng nghién ctru gan ddy cho thiy viéc loai bo ving lip lai bén phai (25 bp) caa
T-DNA dao thai kha ning Ti plasmid chuyén DNA vao té bao thuc vat, trong khi su
khuyét doan cua ving lap lai bén trai (25 bp) c6 anh hudng it hodc khong anh huéng. Vi
thé, vung 1ap lai bén phai 25 bp (nhan td hoat dong cis) thé hién mot vai tro quan trong

trong co ché dinh huéng cta viéc chuyén T-DNA.
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Chwong 3. CHUYEN GEN TRONG THUC TE TRONG TRQT
3.1. Tinh hinh ciy trong chuyén gen trén thé giéi

Nam 2006, dién tich toan cau cay trong chuyén gen tiép tuc ting cao vuot ngudng
100 triéu ha , khi 1an dAu tién hon 10 triéu nong dan (10,3 tri€u) tai 22 nudc canh tac cay
chuyén gen, cao hon so vé1 90 tri¢u ha va 8,5 triéu nong dan tai 21 nudc nam 2005.

Dién tich ciy chuyén gen toan cau ting hon 60 lan trong 11 nim dau tién thuong
mai hoa, lam cho cdy trong chuyén gen duoc coi 1a k¥ thuét cay trong dugce chap nhan
nhanh nhat trong lich st hién dai. Dién tich cdy chuyén gen toan thé giéi nam 2006 1a
102 triéu ha, twong duong 250 triéu mau Anh, cao hon so véi 90 triéu ha hay 220 triéu
mau Anh niam 2005. Sy gia ting 12 triéu ha hay 30 triéu miu Anh gitta nim 2005 va
2006, la sy gia tdng cao thr hai trong 5 nam trd lai ddy, tuong duong voi ty 1€ tang
truéng hang nam la 13% trong nam 2006. Dang ghi nhan 1a hon mdt nura (55% hay 3,5 ty
ngudi) dan sd ciia 6,5 ty ngudi sdng tai 22 nudc c6 canh tic cdy chuyén gen trong nim
2006 d3 tao ra loi nhuin mot cach dang ké. Ciing hon mdt nira (52% hay 776 triéu ha cua
1,5 ty ha) dién tich dét trong trén thé gidi tai 22 nudc nam 2006 di canh tic cdy chuyén
gen.

Nam 2006, 22 nudc trong cy chuyén gen, ¢ 11 nudc dang phat trién va 15 nudc
cong nghiép, trong d6 néu tinh theo thtr ty vé dién tich, thi Hoa ky dan dau, tiép dén
Achentina, Brazil, Canada, An d9, Trung Qudc, Paraguay, Nam phi, Uruguay, Philippin,
Uc, Rumani, Mé hi co, Tay Ban nha, Colombia, Phap, Iran, Honduras, Cong hoa Czech,
B6 dao nha, Dirc va Sloavakia.

Niam 2006, dting sau Hoa ky 12 Achentina, Brazil, Canada, An d6 va Trung qudc
1 6 nuéc chap nhan trong cdy chuyén gen rong rai, voi An d6 1an dau tién thay Trung
qudc & vi tri s6 5 trén thé giGi vé cay bong BT. Hoa ky van giit vi tri dn dau voi 54,6
triéu ha (chiém 53% dién tich cay chuyén gen toan cau), tiép theo 1a Achentina véi 18,0
triéu ha, Brazil — 11,5 triéu ha, An d9 - 3,8 triéu ha va Trung quéc 3,5 triéu ha.

Cay dau nanh chuyén gen van giir 1a cay chuyén gen chu yéu nim 2005, dat 58,6
triéu ha (chiém 57% dién tich cdy chuyén gen toan cau), tiép theo 1a cdy bap (25,2 triéu
ha — 25%), ciy bong (13,4 tridu ha — 13%) va cdy cai dau (4,8 triéu ha — 5%). Gidng co
alfafa khang thudc trir ¢o, 12 loai cdy chuyén gen lau nim dau tién duoc dua vao trong véi
dién tich 80.000 ha & Hoa ky va gidng bong khang thudc trir co RR@ Flex duoc dua ra
vé6i dién tich 800.000 ha & Hoa ky va Uc. Giéng du du khang virus, 13 loai cay dn qua

dugc Uy ban An toan Sinh hoc qudc gia Trung qubc khuyén cdo thuong mai héa vao quy

Giao trinh nudi cay mo té bao thuc vat



337

IV/2006.

Nam 2006, cac gidng dau nanh, bip, cai dau va co alfalfa khang thudc trir co tiép
tuc chiém uu thé v6i 68% hay 69,9 triéu ha, tiép theo 1a giéng khang sau BT véi 19,0
triéu ha (19%) va cac gidng cdy chuyén gen xép chdng (chiu duogc ca thudc trir co va
khang sau chiém 13,1 triéu ha (13%). Cac giéng chuyén gen xép chdong 1a nhom gidng
tang truéng nhanh nhét ti 30% giita nam 2005 va 2006, so v&i 17% ddi v6i nhom khang
sau va 10% ddi voi nhom khang thude trir co.

Cay chuyén gen dugc trong bai 10,3 triéu nong dan tai 22 nude nim 2006, so voi
8,5 triéu nong dan tai 21 nudc nam 2005. Dac biét 1a 90% hay 9,3 tri€u nong dan nghéo
tir cac nudc dang phat trién, da ting dugc thu nhap tir cay chuyén gen. Trong d6 chu yéu
tor Trung Quéc — 6,8 triéu nong dan va An Do - 2,3 triéu. Trong giai dgan 1996 dén 2006,
ty 1¢ dién tich trong cdy chuyén gen & cac nuéc dang phat trién ting hang nim. Hon 1/3
dién tich (40%) cdy chuyén gen nim 2006, twong duong vai 40,9 triéu ha 13 tai cac nudc
dang phat trién. Su ting truong giita nam 2005 va 2006 1a 7,0 triéu ha hay 20% ting
trudng & cac nude nay cao hon so véi cac nude cong nghi¢p — 5,0 tricu ha hay 9% tang
truong.

Su tac dong tich lity toan cau cua cdy chuyén gen tir naim 1996 dén 2005 da dem
lai loi nhudn thuan cho nong dan trong cdy chuyén gen 14 27 ty USD ( 13 ty USD ddi véi
cac nudc dang phat trién va 14 ty USD ddi véi cac nude cong nghiép. Da 1am giam tong
lwong thude trir sau tir ndm 1996 dén 2005 1a 224.000 tin hoat chit, twong dwong véi
viéc giam 15% trong tac dong moi truong xung quanh cia sir dung thude trir sau ddi véi

cac loai cdy trong trén.
3.2. Chuyén gen & céc ciy trong chinh

3.2.1. Cdy ngo

Cay ngd bién nap gen dau tién tai sinh tir protoplast dugc bién nap bang xung dién
da bat thu (Rhodes va cs 1988). C6 thé ding phoi ngd trong nudi cay dich huyén phi phat
sinh phoi dé tai sinh cac cay hitu thy mang gen bién nap, sir dung phuong phap bin gen
va chon loc bang chat diét ¢ “bialaphos” d cho két qua 1a mo callus phat sinh cac phoi
duoc bién nap gen. Cac cdy bién nap gen hiru thu da duogc tai sinh, 6n dinh di truyén va
biéu hién gen bar (khang chit diét co glufosinate khong chon loc) ciing voi hoat tinh
chirc niang cua enzyme phosphinothricin acetyltransferase quan sat dugc trong nhimng thé
hé sau. Hién nay, bién nap gen ¢ ngd bang phuong phap ban gen duogc sir dung rong rai.
Gan day, cac két qua bién nap gen gian tiép & ngd nhd Agrobacterium ciing da duoc

thong bao. Céac thé bién nap gen ctia dong ngo lai gan (inbredline) A188 di dugc tai sinh
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sau khi nudi cdy chung (cocultivation) giita vector “super-binary” véi phoi non. Tan sb
dugc thong bao & dong A188 1a khoang 5-30%. Céc thé lai thé hé thir nhét giita dong
A188 va 5 dong lai gan khac duoc bién nap vai tan sd khoang 0,4-5,3% (tinh theo sd cay

bién nap gen doc 1ap/phoi).

Bang 3.1. Céc ciy trong chinh d dugtc bién nap gen

Giao trinh nudi cay mo té bao thuc vat

Stt | Loai Phuong phap Thir nghiém trén dong rudng
bién nap gen

1 | Chudi Bin -
gen/Agrobacterium

2 Lua mach Bin gen Khang vi rus

3 Dau tay Bén gen -

4 Canola Bin Chéng chiu chét diét co, diéu
gen/Agrobacterium | khién sy thy phin

5 San Bin -
gen/Agrobacterium

6 | Ngob Bin Khang con tring, chng chiu
gen/Agrobacterium | chét diét co

7 Bong Bin Khang con trung, chdng chiu
gen/Agrobacterium | chat diét co

8 |Pudu Bin Khang virus
gen/Agrobacterium

9 | Pauphung | Bin Khang virus
gen/Agrobacterium

10 | Bach duong Bin Chéng chiu chat diét co
gen/Agrobacterium

11 | Khoai tay Agrobacterium Khang c¢o6n trung, khang

Virus, chéng chiu chat diét ¢o
12 | Laa Bin Chéng chiu chat diét co
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gen/Agrobacterium
13 | Pau tuong Bin Chéng chiu chat diét co
gen/Agrobacterium
14 | Bi Bin Khang virus
gen/Agrobacterium
15 | Cu cai | Agrobacterium Chéng chiu chat diét c6
duong
16 | Mia Bén gen -
17 | Huong Bin gen -
duong
18 | Cachua Agrobacterium Qua chin mudn, khang virus
19 | Laami Bin gen -

3.2.2. Cay lua

Phuong phap bian gen
cho phép thuc hién bién nap
gen hi¢u qua ¢ lua trong cac

kiéu gen ddc lap, va hién nay

hon 40 giéng da duoc bién nap
gen thanh cong. Mau vat sir
dung 1a phoi non va cac callus
c6 ngudn gbc tir hat truong
thanh. Hygromycin B 1a marker
chon loc thuong dugce dung cho
laa. Tan s6 bién nap co thé cao
t6i 50% (tinh theo s6 cdy bién
nap gen c6 ngudn gbc doc

1ap/s6 mau duogc bin gen).

Hinh 3.1. Chon loc giong liia chiu han bang cdach chuyén gen chiu han cho lia
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Gan day, k¥ thuat bién nap gen ¢ lua thong qua Agrobacterium ciing da c6 nhiing cai tién

quan trong ¢ hiu qua tuong duong vai k¥ thuat ban gen.

3.2.3. Cay lia mi

Phuong phap bin gen ciing dugc sir dung dé bién nap gen & lia mi. DNA ngoai
lai duoc ban vao trong cic vay nho (scutellum) ctia phoi non ctia hai giéng mua xuan va
mdt giéng mua dong. Cac callus chong chiu dugc chon loc bang phosphinothricin hodc
cac nhan t6 trc ché trao doi chit twong tu nhu basta, bialaphos hoic glufosinate amonium.
Chon loc bang cac hop chat nhu thé khong hiéu qua 1dm va két qua 13 mot sb 16n cy that
thoat. Phan tich di truyén va phan tir i x4c nhan sy hop nhét 6n dinh ciia cac gen bién
nap. No6i chung, cong nghé di truyén lta mi vin con tap trung & mot hodc hai giéng dic

trung c6 kha ning tai sinh cay nhanh, thich hop voi phuong phap ban gen.

3.2.4. Cay lua mach

Wan va Lemaux (1994), da tai sinh mot ) lugng 16n céc cay laa mach bién nap
gen doc 1ap, tu thu phan. Cac phoi hop tir non, cac callus méi hinh thanh va cac phéi co
ngudn gdc tir tiéu bao tir hat phan da duoc dung dé ban gen voi plasmid mang gen bar va
gusA don doc hoic phdi hop voi plasmid khac mang gen protein vo cua virus giy bénh
ltin vang & lia mach. Kiém tra kha ning ndy mam cua phdi non dé phan 1ap céc cay biéu
hién hoat tinh bar bang moi trudng chira bialaphos, mic du ddy chua phai 1a mot chat chi

thi t6t cho sw c6 mat hodc khong cua gen.

3.2.5. Cay ddu twong

Két qua dau tién & dau twong 1a phuc hdi thanh cong ciy bién nap gen nho
Agrobacterium. Phuong thitc ndy dua vao su phat sinh chdi tir 14 mam cua gidng Peking
chon loc cho tinh man cam vé&i Agrobacterium. Cac mau 1a mam dugc xAm nhidm véi
Agrobacterium mang plasmid khang kanamycin va c6 hoat tinh gusA, hodc khang
kanamycin va chdng chiu glyphosate. Cé thé bién nap gen hiéu qua vao protoplast dau
tuong bang cac phuong thirc thong dung nhung rat kho tai sinh duge cay.

Pé bién nap gen vao cac giéng dau tuong khic nhau nguoi ta di phdi hop hai yéu
t6: genotype don gian - phuong thirc tai sinh cay doc 1ap (dua trén co sé su ting sinh cta
cum choi tir ving chung quanh mé phén sinh cia tru phdi) v6i su ting gia tée cia vi dan
(particle) c6 phong dién dé phan phdi DNA ngoai lai. Hang trim cdy dau twong c6 ngudn
gbc doc lap da thu duoc va két qua bién nap da cho nhiéu phenotype khac nhau. Noi
chung, ¢ cac dong dau twong bién nap gen c6 nhiéu ban sao ciia cac gen bién nap (s6 ban
sao khoang tir 1-50 nhung thudng thay ddi tir 2-10). Phan tich DNA (southern blot) & thé
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hé sau clia cdc ban sao gen phirc cho thay tat ca cic ban sao cung tach rdi, nhu thé moi
thé bién nap so cap chi hién dién mot két qua bién nap doc 1ap va co6 thé sy tai t6 hop

théng nhat da khong xuét hién thudng xuyén.

3.2.6. Cay bong

Phuong thirc bién nap gian tiép thong qua Agrobacterium tumefaciens 13 ki thuat
dau tién dugc sir dung dé bién nap gen vao cdy bong gidng Coker 312 (Umbeck 1987).
Cay bong bién nap gen ciing cta giéng trén da dugc phuc hoi sau khi ban gen vao dich
huyén phii nudi ciy phat sinh phoi (Finer va McMullen 1990). Hau hét cac giéng bong co
gia tri kinh té khac khong thé tai sinh cay tir giai doan callus. Mot sb it cac gidng dé co

thé tai sinh cay nhung qua trinh nay thién vé bién di dong vo tinh.
3.3. Trién vong va huéng phat trién

Hién nay ¢ nudc ta linh vuc nghién ctu tao sinh vat bién ddi gen, nghién ctu
chuyén gen vao cay trong (GM) dang duogc tiép cin, dau tu va trién khai nghién ctru, ing
dung véi sy chu trong ddc biét. Nhidu gen quy c6 gia tri tmg dung nhu ning suat, chat
luong, kha ning chéng chiu da duoc phan 1ap va nghién ctru nham chuyén vao cay trong
dé tao nén nhimg gidng 1y tuong. Nhiéu phuong phap chuyén gen khac nhau nhu phuwong
phap bin gen, phuong phéap sir dung vi khuan. A.tumefaciens... di duoc 4p dung thanh
cong trén hang loat cay tréng quan trong nhu lda, ca chua, ca tim, dau xanh, ca-phé,
thudc 14, khoai lang. Nhitng van dé thiét ké vector ciing nhu hoan thién cac quy trinh tai
sinh cay khoi dau cho nghién ctru chuyén gen ciing nhan dugc sy quan tAm cta nhiéu nha
khoa hoc.

Céc nha khoa hoc d3 tién hanh thu nhap va phan 14p dwoc nhiéu ngudn gen quy cd
gi4 tri nong nghiép nhu gen chiu han, lanh & laa; gen cry, gen md héa protein bat hoat
hoa & cdy mudp ding va gen ma hoa cua cdy dau cd ve co hoat tinh diét con tring; gen
khang bo, ha khoai lang cua vi khuin Bt; gen mi hoa protein vo cta virus gy bénh dém
vong & cdy du du... Hién cac nha sinh hoc Viét Nam dang tiép tuc nghién ctru dé chuyén
gen vao cdy hoa, cdy bong va cdy 1am nghiép, nham nang cao stc chdng chiu véi sau

bénh va dicu kién ngoai canh bat lo1.

Nhitng nghién ctru ting cudng tinh chiu han va chiu min ¢ cdy liia bang cong
nghé GM, chuyén gen khang virus ddm vong vao cay du du, chuyén gen chiu han vao

cdy bong... cling dang duogc trién khai hiéu qua v6i mot s6 loai cay GM.
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Nha nudc ta da x4c dinh cong nghé sinh hoc 1a mot nganh khoa hoc quan trong.
Tir ndm 1990, Chuong trinh cong nghé sinh hoc quéc gia da dugc cap kinh phi cho cac
dur 4n nghién ctru tng dung cong nghé sinh hoc, dic biét trong cai tién giéng ciy trong.
T nim 2001, Chinh phu dd dau tu nhidu dy 4n, dé tai nghién ciru GM lién quan dén
nhiéu cdy trong quan trong ctia Viét Nam. Mot s6 phong thi nghiém cong nghé sinh hoc
da va dang dugc Nha nudc dau tu trang thiét bi hién dai va trién khai céc k¥ thudt co ban
ctia cong nghé gen nhu phan 1ap va xac dinh trinh tu gen, thiét ké va bién nap gen vao té
bao vi sinh vat, dong vat, nghién ciu biéu hién gen... Nho cac bién phap va chinh sach
khuyén khich, dau tu hiéu qua d6, cong nghé sinh hoc ¢ nudc ta vai nam gan diy da co
nhimng budc phét trién manh mé.

Cong nghé di truyén thyc vat 1a mot budc ngoat quyét dinh. Mot s6 cy trong
quan trong da dugc bién nap gen; mot vai van dé ky thuat van dang con tdn tai, nhung
chung dang dan dan duoc giai quyét. Dé c6 két qua can phai thay d6i dan dan sang mot
pham vi khac, nhu 1a phat hién va tao dong cac gen mang cac tinh trang da gen
(multigenic traits). Mot diéu khong thé quén 13 van d& nhan thic cia xa hoi va du bao
nguy co tac dong xau dén moi truong do cac san pham cd ngudn gde tir cong nghé tai to
hop DNA mang lai.

Cay bién nap gen dau tién thu dugc vao nam 1983. Piéu nay cho phép nhan xét
rang méi chi hon hai thip nién, cac cong cu cta cong nghé DNA tai to hop va sinh hoc té
bao da giup ich rat nhiu cho cac nha tao gidng thuc vat. Viéc lwa chon phwong thuc sir
dung céc ciy trong thu duoc tir cong nghé DNA tai t6 hop c6 thé cung cip thém ngudn
tai nguyén méi cho cong nghiép va ngudi tiéu dung, nhu vy co thé mé rong co sé kinh

té & ca cac nude cong nghiép 1an cac nude dang phat trién.
3.4. Thuc hanh chuyén gen vao cay thudc 14 bang Agrobacterium tumefaciens

3.4.1. Dung cu

- Binh tam giac (250 ml), ng nghiém c6 nap van
- Gidy tham v6 tring

- Forceps, kéo, dao mo

- Que cdy vi sinh

- Dia petri (plastic va thuy tinh) v6 trung

- Gidy parafilm

- Giay nhém
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- Tube eppendorf (1,5-2 ml)

- Céc chiu nhiét, 6ng dong, micropipette

3.4.2. Thiét bi

- Noi khtr tring

- Tu sdy

- Laminar

- Tu lanh

- Microwave

- Can phén tich 10™g
- Can k¥ thuat 107g
- May cit nude 2 lan

- Méay ly tam lanh (14000 rpm) cho tube 1,5-2 ml

3.4.3. Héa chit
- Moi truong co ban MS
- Mbi trudng nudi ciy vi khuan LB
- Céc loai khang sinh: kanamycin, rifampicin va cefotaxim
- Agar
- MgSO4 10mM
- Dung dich stock cac chat kich thich sinh truong: NAA va BAP
- C6n 90%

- Nudc cat vo trung

3.4.4. Phwong phdp tién hanh

3.4.4.1. Nguyén li¢éu

- E. coli ching TOP 10 c6 mang pRK 2013 (helper plasmid)

- E. coli chung TOP 10 c6 mang vector pBI 121+ insert DNA (gen ngoai lai mang
tinh trang mong mudn)

- Agrobacterium tumenfaciens ching LBA 4404.

- Cay thudc 14 in vitro.
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3.4.4.2. Chudn bi méi truong

*Moi truong LB
- Bacto-tryptone 3g
- Yeast-Extract 1,5¢
- NaCl 3g
- Nuéc cat dén da 300mL.
* Moi truong LB dac

Méi truong LB bé sung 1,5 % agar/100 mL.

* Moi truong LB-R
Méi trudng LB bo sung 100 pg/mL rifampicin.

* Moi truong LB-K
Méi truong LB b6 sung 50 pg/mL kanamycin.

* Moi truong LB-RK
MBoi truong LB b6 sung 100 pg/mL rifampicin va 50 pg/mL kanamycin.
* Moi truong MSO
- MS day du
- Agar 0,8 %
- Saccharose 3 %
- PHméi truomg ~ 5,8
* Moi truong nudi cay (MS 104)
- MS day du
- Agar 0,8 %
- Saccharose 3 %
- BAP 2 mg/mL
- NAA 0,2 mg/mL
- PHumoi truomg ~ 5,8
* Moi truong chon loc (MS SEL)
- MS day du
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- Agar 0,8 %

- Saccharose 3 %

- BAP 2 mg/mL

- NAA 0,2 mg/mL

- Kanamycin 1,5 mL

- Cefotaxim 2 mL

- PHméi truomg ~ 5,8
* Moi truong tao ré (MSR)

- MS day du

- Agar 0,8 %

- Saccharose 3 %

- Kanamyin 1,5 mL

- Cefotaxim 2 mL

- PHumoi truomg ~ 5,8

MBoi trudng co bd sung cefotaxim can duoc bao quan trong diéu kién khong co
anh sang. Chit khang sinh dugc bd sung sau khi da khir tring méi truong (dé nhiét do

mdi trudng ha xudng khoang 55-60°C) ¢ diéu kién v trung cuia laminar.

3.4.5. Tién hanh

3.4.5.1. Triparental mating (giao phoi bé ba)

* Nudi cay vi khuan

Céac moéi truong LB 16ng dugc chuan bi trong cac dng nghiém co ndp van, khir
tring dé tién hanh nudi ciy cac vi khuan. Cac budc nhu sau:

o Nubi A. tumenfaciens trong méi trudng LB-R trong toi, & 28°C, thoi gian 48 gid
(nudi trude khi tién hanh triparental mating 2 ngay).

o Nuodi E. coli c6 mang plasmid helper (pRK 2013) va E. coli c6 mang vector pBI
121 + insert DNA trong modi trudng LB-K (nudi trude khi tién hanh lai bo ba 1 ngay).

* Nudi cdy chung 3 loai vi khuan

Cac bude tién hanh:

o Lay mdi 6ng nghiém nudi cac loai vi khuan 1 mL, ly tdm tdc d6 khoang 10.000
rpm, trong 5 giay.

oLoai bo thé ndi, thém 1 mL méi truong LB, lic nhe dé tron (dé loai bo chat
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khang sinh).

o Lap lai 2 budc trén 2 1an. Thém 300 pl méi trudng LB.

o3 loai vi khuén trén duoc céy 1én mat dia chira méi truong LB dac (da duoc
chuin bi trudc cac dia petri chira moi truong LB bd sung 1,5 % agar) khong b sung chit
khéang sinh, moi loai vi khuan lay 100 pl. Dan déu trén bé mat moi truong dén khi kho
hoan toan.

Nubi cdy tir 1-2 ngay tai 26-28°C, dén khi cac “tham” vi khuan duogc hinh thanh.

* Chon loc vi khuan nudi céy béng cach tron 3 loai vi khuan, st dung chét khéang
sinh

Cac budc tién hanh:

aLay 5 mL MgSO,; 10 mM cho 1én dia petri méi, ldy mét it vi khuan trong
“tham” dd nudi cdy & trén cho vao dé c6 mot dich 1ong.

= Chuan bj 4 tube eppendorf vo tring, cho vao mdi tube 900 pL MgSO4 10 mM.

o Tién hanh pha loéng vi khudn thanh c4c ndng d6 pha loang: 107", 107, 107, 10™,

oLiy 100 ul mdi loai vi khuan di pha loang dan déu 1én 5 dia petri chira moi
truong LB-RK b sung 2 % agar.

o Nudi trong 2-3 ngay tai 26-28°C trong diéu kién t6i dé phat trién khuan lac.

o Nuéi cdy 1 khuén lac trong 5 mL moéi truong LB-RK tai 26-28°C tir 1-2 ngay dé
thu duoc sinh khdi E. coli, xac dinh Agrobacterium d3 dugc chuyén gen (néu chua sir

dung ngay, thém vao 15% glycerin va bao quan & -70°C).

3.4.5.2. Chuyén gen vao cdy thuéc ld thong qua Agrobacterium

Céc budc tién hanh:

o L4y 1 khuan lac & trén cdy chuyén vio 5 mL méi truong LB-K 16ng, nudi cay
lic & diéu kién t6i, nhiét do tir 27-28°C trong 2-3 ngay.

o Thu tit ca cac té bao da nudi cdy & trén bang cach cho méi truong LB-K 1ong
chira khuén lac vao tube eppendorf, ly tdm tir 0,5-1 phut, tbe do 12.000 rpm. Lap lai
nhiéu lan.

o Loai bd méi trudng LB & phia trén, cac té bao thu duoc hoa tan trong 1 mL moi
truong MSO long.

o Chudn bi 20 mL moéi truong MSO trén dia petri.

o L4 thudc 14 in vitro cit thanh cic manh 14 co kich thudc wée chimg khoang 0,5-
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0,7 cm x 0,5-0,7 cm (loai bo cac gan 14), chuyén 1én dia petri chira méi trudng MSO.

o Té bao Agrobacterium hoda trong 1 mL mdi truong MSO duoc cdy chuyén sang
mdi trudng MSO cé chita cac manh 14, lic nhe bang tay va u trong 10 phut.

o Sau khi dong nudi cdy, lam kho cac manh 14 bang cach chuyén ching 1én gidy
loc v6 trung trong 0,5-1 phit. Cac manh 14 d6 duge nudi trén moi trudng nudi cdy (MS
104) trong 2 ngay trong tdi.

o Cac manh 13 sau d6 dugc cdy chuyén sang méi truong chon loc (MS SEL) va
nudi cdy trong 3 tudn dé tai sinh chdi & didu kién chiéu sang.

o Céac chdi tao thanh dugc ciy chuyén 1én moi truong MSR dé tao ré. Cac cay
hoan chinh duoc chuyén sang nudi cdy trong cac binh. Cac cdy nay 1a cac ciy da duoc
tién hanh chuyén gen. Dé biét viéc chuyén gen co6 thanh cong hay khong can phai tién
hanh cac thi nghiém kiém tra (tach chiét DNA cia Agrobacterium, chay PCR véi cip

primer déc hi€u cho insert DNA va dién di san phém PCR trén agarose gel 1 %).
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