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Chuong I
NHAP MON CONG NGHE SINH HOC
I. KHAI NIEM CHUNG CONG NGHE SINH HOC

Thudt nglt nay dugc hinh thanh tU ti€ng La tinh - "Bios", sinh hoc va
"Technology"- cdng nghé. Su ra d0i cla cong nghé sinh hoc (CNSH) th€ hién su
phat tri€n nhanh chéng vé tri thlc khoa hoOc, sinh hoc va cic nganh lién quan
dén sinh hoc nhu hoa hoc, vat 1y hoc, dOng thGi néi 1én y nghia thuc tién to
16n cUa nganh sinh hoc. Nhi€u nguyén ly, qud trinh sinh hoc m@i dugc khdm
phd va Ung dung trong sdn xudt, gidi quy€t nhi€u khé khin trong culc sOng cla
loai ngudi trong nhi€u linh vuc. Cic nha khoa hoc dd c6 nhlmng y ki€n khic
nhau v& CNSH. C6 ngudi cho rang né 1a mOt su phét trién ti€p theo cla cong
ngh€ vi sinh, hodc cUa sinh hoc phan t& va kY thudt gene.

CNSH la qud trinh nghién cQu, khai thdc, sU' dung cdc nguyén Iy va qud
trinh sinh hoc d€ gidi quyét cdc van dé thuc tién sdn xudt phuc vu doi sOng
con ngUoi 0 quy mé cong nghiép. Xuat phat tf quan di€m trén, ngudi ta phan
biét CNSH lam hai loai:

- CNSH c0 truyén: Khai thic cic nguyén ly vi qué trinh sinh hoc dua trén
cd s& nhimng hi€u bi€t sd dang va kinh nghiém s6ng cUa con ngudi. Ching ta ¢
th€ 1iét ké mOt s6 hoat dOng nhu: thuan hod, tuyén chon vat nudi va ciy trOng,
1én men ndu rUQu, 1am banh my, s(ta chua, 1am tuong, dam, mudi dua va chira,
chan doan bénh bang phuong phip y hoc c¢6 truyén.

- CNSH hién dai: 1a qua trinh nghién cUu, khai thic cdc nguyén ly sinh
hoc trén cO s& nhitng ki€n thlic khoa hoc tién ti€n va bang nhitng phuong phap
nghién c(tu hién dai. K&t qua va sdn pham cUa CNSH hién dai c¢6 th€ mang lai
nhitng culc cich mang, thic ddy phét trién sdn xudt, dap Ung nhu cau culc sOng
cUa loai nguoi.

CNSH di phét tri€n qua ba giai doan:

+ Trudc hét né6 dugc hinh thanh tUr khi con ngudi chua hiéu biét nhi€u
vé sinh hoc. Bang nhitng kinh nghiém, quy dinh sdn xudt th( cong, ho tao nén
nhlng sdn pham tU vi sinh, ddng vat va thuc vat. Vi du: lam dua, lam dam,
ndu ruou, lai tao gidng mdi, nhan gidng...

+ Giai doan hai: Bat dau tU cudi thé ky 19 khi con ngudi da hi€u biét vé
cdc qud trinh sinh 1y, sinh hod, di truyén cUa sinh vat va c6 nhi€u két qud st dung
chiing phuc vU nhu cau con ngudi. Trudc hét st dung vi sinh vat trong sdn xudt
sinh khoi, chiét xudt mOt sO hod chat nhu butanol, aceton va cdc loai ndm men
c6 10i khéac, nhu 1am sach nudc cho thanh pho.

Cong tic nudi cdy phan 1ap cdc chlng vi sinh m&i phat tri€n. Nhi€u quy trinh
cong nghé s dung nhitng noi 1én men v&i cong sudt 16n ra dOi va tao ra nhimg
sdn pham mGi nhu thuGc khang sinh, phan bén, ch€ pham vi sinh...
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+ Giai doan ba: TU nhitng nim 60, 70 trd 1ai ddy, CNSH phit trién manh
mé nhO nhing ti€n b0 vugt bac cla sinh hoc phan tU, di€u ché enzyme, kY
thudt gene, cong ngh€ nudi cdy mo va t€ bao thuc vat....

Ngay nay ngUdi ta c6 th€ khai quit tuong dOi day dU ndi dung ciing nhu
nhU pham tri hoat dOng clla CNSH. N6 duoc xay dung dua trén nén tang cla sy
hop céc cong nghé co ban:

- Cong nghé vi sinh.

- Cong nghé enzyme.

- Cong nghé 1én men (Fennenlation)

- Cong nghé nudi cdy t€ bao dbng vat va mién dich hoc

- Cong nghé nudi cay t€ bao thuc vat.

- K thuat gene di truyén.

CNSH ngay cang phat tri€n va hoan thi€n, di sdu thim nhdp vao moi
linh vuc, nganh khoa hoc khidc nhau nhU cong nghi€p mo, dia chat, ché bi€n thuc
pham, y t€, moi truGng va cdc nganh san xudt nong, 1am, ngU nghiép... Thuc su,
CNSH di déng vai trdo hét slic quan trong, tao ra nhi€u sdn pham, ddp Ung dugc
nhu cdu phat trién ngay mOt da dang va phong phi cla con ngudi:

Luong thuc thuc phdm: sdn pham c4, thit, tinh bOt, dudng ; thuc pham bo

tro,

chat mau, huong vi; cdc loai vitamin va acid amin quan trong.
Néng nghiép: thtc in gia stc, thuOc trlr sau, vi khudn, vi rit, ché phdm
vi

sinh, nhan giOng vo tinh, cdy hop t(, sdn xudt phdi, vaccin.
Hod hoc: acid h(tu cO, ruQu, men, chat cao phan tl, metal extraction,

bioaccumulation.
Duoc hoc: céc chat khang sinh, cdc chat chdn doan bénh, men Uc
ché,

vaccin, steroids, alcaloids.
Lén men: bia ruQu, chdt kich thich, luong thuc, banh my, bo, protein t&
bao, cOn cong nghiép, men, chat khang sinh, thubc, vitamin, vaccin.
Ndng lugng: sinh chat, ethanol, methane.
Moi truong: xU 1y chat thdi, 1am sach nudc, tinh ché, phan gidi dau giy
0
nhi€m.
II. VAI TRO CUA THUC VAT

Thuc vat l1a chia khod cUa cuOc sOng trén trai dat. Thuc vat 1a sinh vat
san xudt ddu tién trong tat cd cic chubi thlic in trong hé thOng ty nhién va la
ngudn cung cap ning lUgng vi chiing c6 khd ning tdi sinh. Thuc vat 1a cd thé tu
dubng, c6 nhu cau sinh dudng rat don gidn, s& dung nudc, mudi khodng, CO,
va ning lUgng 4nh sidng mat trdi d€ tOng hgp cic dudng don. Pay la san phdm
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sinh tOng hop dau tién d€ tlr d6 chiing dugc chuyén hoa tOng hop cic phlic chat
khéc.

Pudng dugc si dung ngay hodc du tr(r d€ dua vao ciing véi mubi vo co
va nudc, tong hop nén nhiing dai phan t can thi€t cho sy sinh trudng, phit trién
va tOn tai cUa thuc vat. Nhu vay thuc vat c6 khd ning duy nhat chuy&n ho4 ning
lugng mat trOi thanh ning 1Ugng sinh hoc. Trong sO toan bd ning lUgng thuc
vat chuyén hoa



dugc ching chi d€ 1ai 10% cho minh, con 90% dugc st dung bdi dOng vat va
con ngU0i, dOng thdi chiing con cung cdp 80% lugng protein c¢é trong tU nhién
(20% dudc san xudt tU ngudn sinh vat khac).

Theo Simmonds (1976), chiing ta c6 khodng 120-130 ciy trOng chinh, thulc
64 ho va 180 giOng (genera). Rd rang ngubn cdy trOng cUa chiing ta rat da dang
va phong phi. Tuy vay chiing chi chi€m mot phan rat nho trong sO 300 ho va
3000 gibng (genera) thuc vat tOn tai hi€n nay.
Su da dang nay phan 4nh sy da dang vé€ nhu cdu sdn phdm cla con ngudi. POng
thoi
chiing con c6 su da dang v€ vi tri dia 1y ma & d6 chiing dugc thuan hoa
(Simmonds 1989).
L. CONG NGHE SINH HOC VA THUC TIEN CAI TAO CAY TRONG
NONG NGHIEP

Giai doan dau, con ngudi tOn tai va phét trién dugc nhd sin ban va héi
lugm, sau d6 chuy€n sang mOt dang van dOng cao hon: TrOng trot va thudn hod
vat nudi, cay trong. Tro ng qud trinh d6, ciy trOng da thay doi rat 16n. Su thay
dGi nay xdy ra qua su chon 10c c6 y thic theo nhiitng ddc tinh c6 10i cho con
ngUdi. Qua trinh thuc tién dé 1am cho con ngudi va ciy trOng lién k&t chat ché
v&i nhau, tao nén mOi quan hé mat thi€t phu thudc 1an nhau.

TU ngay dau trOng trot cho tdi cubi thé ky 19, tat ca nhiing cdi tao ciy
trOng 12 do chinh ngudi nong dan thuc hi€n. Vao cudi thé ky 19 dén gilta thé ky
20, tOc d0 cai ti€n ciy trOng dién ra cang nhanh. Dudi day 12 mOt s6 kham pha
sinh hoc va anh hudng cla né doi vdi linh vuc nay:

Su khdm ph4 lai dinh ludt cla Mendel cung cdp cho cic nha khoa hoc
nh(ing c0 s& khoa hoc trong cong tic lai tao va lam sing td cG ché cla sU phan
ly va quy ludt di truy€n cdc tinh trang.

- Nhitng dinh luat di truyén cla Mendel, quy ludt bi€n di clUa Darwin
va nhi€u khdm ph4 sinh hoc khic gitip ngudi ta tién dodn duQc nhanh va chinh xac
cdc tinh trang, 1am cho cdng tic lai tao giOng ti€n nhanh va hiéu qud hon.

- Morgan va cOng su di xdy dung dugc ban d0 gene & rudi dam. N6
gidi thich dugc su lién k&t va ti t6 hgp cla cac ddc tinh.

- Su thu thdp nguOn gene gidng ciy trOng, cdy di thudn hod va cay dai
thanh 13p ngan hang gene, cung cap thuc li€u cho chuong trinh lai tao.

- Su phdt trién di truyén t€ bao gitip nhitng ngudi tao giOng hi€u biét vé
cdu tric chlc ning va cO ché tai tG hap.

- Kham phé ra colchicine, nh® d6 tao nhitng gidng mdi bang su da bdi ho4.

- Vai trd cla tia X trong vi€c tao ra nhitng bi€én di mdi, ra dOi cic kY
thudt gy dOt bi€n khac 1a cdng cU tich cUc cho nhitng ngudi 1am cong tic giOng.

- Nhitng phéat trién trong di truyén s® luong giip cdc nha tao giOng
hinh thanh dugc chi€n Iugc chon giGng va phan tich tinh Gn dinh cUa tinh trang.

NhO nhitng thanh tuu trén, ngudi ta Udc tinh chi trong th€ ky 20 ning

4



suat
san lugng cdy trOng da ting 50%.



Vi du n6i bat vé su thanh cdng cla nhlng ngudi 1am cong tic giOng va
anh hudng cla né dén viéc cung cap luong thuc thé gidi 1a cudc cich mang
Xanh & Bac MY 1950-1960.

Cong tic nghién clru khoa hoc dan dén ciach mang Xanh dugc bat dau vao
nhitng nim 1940, nhung thuc su cich mang Xanh c6 anh hudng va dugc nguoi
ta dat tén cho né vao nim 1960, do William S.Gang - ngudi My dé xudng. NOi
dung nghién cltu cUa cdch mang Xanh la su chuyén giao cong nghé tOng hop
nhiéu mat: Lai tao giOng, canh tdc, tUdi tiéu., phan bon, bdo vé& thuc vat tUr cic
nudc phat tri€n sang cic nudc ngheo - dOi tudng 4p dung cho ciy khoai tiy va lda
my. Trong hai cdy d6 sau nay viéc chuyén giao sdn xudt cdy lia my thu dudgc
nhi€u thanh qud, c6 tic dung 16n tao ra cudc cach mang. Con ciy khoai tay khé ap
dung tri€n khai hon.

Nim 1947 gibng lda my lun (Norin dwarf) tU Nhat Ban dugc chuyén
sang nghién cu @ My va ndm 1954 Borlaug dd mang né sang Mexico va ong da
chon tao dugc nhlmg dong giOng lda my lun cé thOi gian sinh trudng ngdn,
thich nghi réng, ning sudt cao, trOng dugc hai vu/nidm, chiu néng, cé th€ phit
tri€n dugc & ving nhiét déi. Nhing nim 1960- 1970, cic giOng lda my nay da
phat tri€n nhanh chéng & &n D, Pakistan va san lugng lda my & day ting gap 2
1an, dién tich trOng lia mYy Ién t&i 10 triéu hecta.

It nim sau (1956) Vién IRRI bat dau thuc hién chuong trinh nghién clu
theo md hinh ciy lda my, 4p dung cho ciy lda nudc va ndm 1962 nguOi ta da
tao ra nhiing giOng lda nudc thdp ciy, thOi gian sinh truéng ngan, c6 b 14
dUng, dé kho@, cho niing sudt cao. Vao nim 1970, nhitng gidng lda nay ciing phat
tri€n nhanh, dat dién tich 10 triéu ha G Pakistan, an P, Indonesia va Trung Qudc
(giOng dau tién 1a IR8). Ti€p theo, cic gibng lda dugc trOng va khdo sit & Viét
Nam nim 1975, 1976 va gidng lda IR8 dd nhanh chéng phét huy tic dung hinh
thanh thém 1 vu lda xudn G mi€n Bac nudc ta, cho ning sudt téi 3 tan/ha, sau dé
lén 4-5 tan/ha. Hién nay ching ta trOng chU yé€u 1a cdc gidng mdi thap cay,
ngdn ngdy, ning sudt, chat Iugng cla ching ludn ludn dugc cai thién.

Vién Nghién cUu lda Qulc t€ dang chudn bi dua ra nhitng gibng lda mGi
c6 ki€u hinh ddc biét g0i 12 "Superrice". Superrice ¢6 nhling dac diém uu viét
sau (bang 1.1):

Bang 1.1. Mot sO gidng lda uu viét ndi bat

Tén giOng Sinh khoi Chi sO thu Ning suat ThOi gian sinh
(té'n/ha) hO_aCh (té'n/ha) tru‘é'ng
Modernrice 20 0,5 8 100 — 120
Supenrice 22 0,6 12 100 - 120
Localrice 12 0,3 3 160




Gibng nay cé ngubn gbc lai tao t Indica va Tropical Javania (Kush 1966
chua

cong bo).



Chuong 11
NUOI CAY MO VA TE BAO THUC VAT

L. LICH SU PHAT TRIEN

1. Giai doan kh@i xudng (1898 - 1930)

Bat dau tU nhing thi nghiém d&u tién cla Haberlandt (1898) khi 6ng dé
XU6ng ra tinh toan th€ cUa t€ bao va tim cich nudi cdy t€ bao phan 1ap tU tang té
bao 1uQc, t€ bao tang nhu md, tang bi€u bi va 16ng hiit cla thuc vat d€ ching
minh cho ludn di€m cla 6ng nhung khong thanh coéng. Ti€p theo Haberlandt, con
c6 mOt sO phong thi nghi€m khic nhu Winkler ( 1902), Thielmann (1924) va
Kuster (1928) ciing di ti€n hanh thi nghiém tuong tu nhung khdng nhan dugc
t€ bao phan chia ndo. Winkler lic bdy gi® dd c6 nhiing quan sit rat tinh té.
Ong nhan thdy: t€ bao nodn truong 1én khi hat phdn ndy mam va dé nghi nuoi
t€ bao dinh duGng phan 1ap cing vGi Ong phén trong mdt giot treo d€ bat Ong
phan kich thich t€ bao dinh duGng phan chia. Ngoai ra dng con dé nghi b0 sung
vao mdi truOng dinh dubng dich chiét tUr cic phan mo6 dinh duGng khic, vi du
nhu dich 18y tU tdi phdi va dng tin rang bang con dudng dé c6 th€ nudi thanh
cong mOt t€ bao dinh dudng phan 13p thanh phdi ma 6ng dinh goi 12 phoi nhan
tao (artificial embryo).

Phdi dén nhing nim 30 cla thé ky 20 ngudi ta m&i dat dugc nhiing tién
bd thuc su: Schmucker (1929), Scheitterer (1931), Pfeiffer (1931, 1933), Larue
(1933) théng bdo v€ nudi cdy thanh cong doan dau ré riéng ré. Tro ng moi
truOng nhan tao cdc doan ré nay phat tri€n thanh nhimg chi€c ré hoan chinh. Pay
1a ti€n bO danh ddu mOot giai doan phat tri€n mai.

2. Giai doan nghién cUu sinh 1y (1930 - 1950)

Bat dau bang thanh cong cla White (1934) nudi cdy dugc mot dong ré
ca chua sinh trudng manh va lién tuc.

Cung nim, Gautheret thdng bdo thanh cong trong viéc nudi cdy mo tich tlr
tugng tang (cambium) cUa ciy Salix apraea va cdy Populus nigra. Md nudi cay
da lién tuc phan chia trong nhi€u thing trén moi truGng Knop b0 sung glucose
va cysteinhyochloride.

Tro ng thGi ky nay Went va Thimann (1937) da phat hién ra IAA 12 mot
auxin tOn tai ty nhién trong cO thé€ thuc vat. TAA dudc cong nhan 1a mot loai
hormon thuc vat, c6 chlc ning nhu mdt chat di€u khi€n sinh trudng tic dOng
1én qud trinh phan chia t€ bao va hinh thanh ré. TAA 14p tUc dugc Gautheret sUf
dung viao méi trudng nudi cdy, k€t qud thu dugc mdi chi han ché ¢ md tugng
tang cUa cay Salix.



Ti€p d6 nim 1938 Nobecourt nhdn duQc phin bio & md cU ca rot
Daucus carota.

Cung nim 1938, White nudi cdy dugc md tugng tang cla ciy thubc 14

lai
Nicotiana glauca x N.langsdorffi.

Viao cudi thOi kY nay di c6 nhling quan sit vé sy phan hod cO quan ré,

l1a
trong md nudi cdy cla ciy ca rOt hodc cay thulc 14 lai.

Thanh céng quan trong cUa thGi ky nay 1a da xdy dung va s dung cé két
qud moOt sO loai modi truGng ban nhan tao, ddng thGi phat hi€n dugc vai tro cla
moOt sO vitamin ddm bdo su thanh cong d6i vdi vi€c nudi cdy cO quan (ré) va
mo (tugng tang) G thuc vat.

3. Giai doan nghién cltu phat sinh hinh thai (1950 - 1960)

Dai dién cho giai doan nay 1a Miller, Skoog, Steward, Reinert.

Giai doan phat sinh hinh thdi bat ddu bang coéng trinh clUa Camus
(1949) ghép chdi 1én khdi mo6 nudi cdy va thdy qua trinh phan hoid OGng mach xay
ra trong khOi md. Pay 1a tién dé d€ nghién clru vé su di€u khi€n qua trinh phan
ho4 t& bao trong khOi mo6 nudi cay.

Ti€p theo 12 cong trinh cla Miller va Skoog (1956) tao chdi thanh cong
t0r mo thuOc 14 nudi cay.

Tro ng giai doan niy, Skoog di phdt hién ra kinetin 12 mét chat di€u
khi€n qué trinh phan bao (thudc nhém cytokinin) va phin hod mam chbi. 1958-
1959 Steward a Reinert dd s& dung nuGc dUra (cé chlfa cic chat nhém cytokinin)
vao nudi cdy té bao ca rOt (Daucus carota) va di thu dugc phoi tUr nudi cdy t€ bao
ca rot.

KY thuat nudi cdy t€ bao don trong dich 1dng dugc Muir (1953) xiy dung
d6i véi té bao cla cdy Tageter erecta va Nicotiana tabacum va Nickell (1956)
nudi dugc t€ bao don cla Phaseolus vulgaris trong dich 18ng thdng qua cdy truyén
4 nam lién tuUc.

Nhu vay, sau 50 nim gid thi€t cUa Haberlandt dugc Muir chUng minh
la ding trong ludn vin ti€n si cla 6ng, Muir da sU dung t€ bao Crown-gall mot
loai t€ bao khdi u thuc vat va da nudi cdy thanh cong t€ bao don.

1960 Bergmann da phét tri€n kY thudt t€ biao don 1én mOt budc mdi tao
dugc khGi md seo tir mOt t€ bao don bang kY thudt gieo trdi t€ bao thuc vat
trén da thach (cell platting) nhU trdi t€ bao vi sinh vat.

4. Giai doan tri€n khai nudi cdy mé vao cong nghé sinh hoc thuc vat
1959 Melchers s dung md don bOi cUa Antirrinum majus nghién c(tu tinh
bi€én dOng mUc bdi thé trong nudi cdy va giy dot bién.
1967 Nitsch, 1968 Nakata va Tanaka tao dugc ciy don bOi tUr bao phan
9



thuOc 14, m& ra mot tri€n vo ng Ung dung don bli vao cong tic gidng va
nghién c(tu di truyén.
1960 Cocking tich dugc t€& bao tran protoplast.



1964 Guha va Maheswari tao dugc cay ca dOc dudgc (Datura innoxia) cé
b0 nhi€ém sac th€ don boi tl nudi cdy bao phan.
1968 Niieki vi Ono nudi cdy thanh cong bao phan va tao dudgc ciy don boi
(0]
lua (Oryza sativa).

1971 Takebe tii sinh dugc cAy thuOc 14 hoan chinh tU protoplast thuOc 14
giong Xan thi.

1977 Melchers lai soma thanh cong cdy ca chua va cay khoai tay.

1985 cay thuOc 14 mang gene bi€n nap dau tién dugc cong bO. Khéi

ni€m
transgenic plant trd thanh ph8 cép trong thudt ng(r cong nghé sinh hoc thuc vat.

1994 gidbng cU cdi duOng mang gene khing bénh virus bi€n nap dudc
dua vao sdn xudt dai tra tai Nauy. o) MY c6 hang trim gidng cdy mang gene bi€n
nap dia dudc san xudt chdp nhan. Thé nhung cho dén nay nhitng quan niém va
qui dinh v€ an toan sinh hoc cla cdc nudc dang con rat khdc nhau, vi th€ viéc
dua ciy trOng mang gene bi€n nap vio sdn xudt dai trd con phu thulc vio
trinh d0 khoa hoc va chinh sach cUa tUng nudc.

I. YEU CAU cO BAN CcUA KY THUAT NUOI CAY MO VA TE
BAO THUC VAT

1. Phong thi nghiém

a)
b) Buéng chudn bi:

Pugc bd tri lién hoan cho cdc khau pha ch€ va bdo qudn lanh cic dung
dich chat khodng, vitamin...; pha ch€ va kh( tring (hap & nhiét d6 va dp sudt
cao) mdi truOng nudi cdy; chudn bi s b0 mau vat trudc khi cdy. Céc thiét bi
t6i thi€u can thiét 1a can phan tich (10°g), can k¥ thudt (1 kg), t0 hod chat, tl
lanh c¢6 ngin lanh sau, mdy do pH, nOi kh{f tring.
¢) Bubng cdy: C6 thé 1ua chon cic phuOng an sau:

Bubng vé tring

Diéu kién t6i thi€u 1a phdi kin gié, dugc phU kinh hodc Op gach men

kinh.

Hang ngay sau gi0 1am viéc ti€n hanh tiét tring bang:

- Dung dich formol 5-10% phun thanh suGng mi.

- Chi€u UV (254nm) trong 2-3 gi0.

Nhu thé ciing chi ddm bdo cho thao tic 2-3 gi0, sau d6 1ai phdi kh(r tring

tu

TU c8y vo tring



C6 thé tu thiét k€ va déng 1ay theo dang tU cdy vi sinh, ¢6 2 16 d€ ludn
tay vao thao tic. TU ciing dugc kh(r tring nhu buOng vo tring bang formol va
dén cuc tim.

Ban c8y vo tring

Thiét bi 1y tudng 12 ban cdy vo6 trung lam viéc theo nguyén tac 10c khong
khi
vo tring qua mang va th8i khong khi vo tring vé phia ngudi ng0i thao tic. Hién nay



trén thé gidi c¢6 rat nhi€u hing sdn xudt loai ban cdy vo tring nay d€ dung
trong nhi€u linh vUc nghién cltu , dich vu va sdn xudt nhu' y dugc hoc, sinh hoc,
dién rtr.. Gia tuy theo chat lugng tUng loai, nam trong pham vi 1.000 — 10.000
USD.

d) Bubng nuoi cdy

Nhiét do

Yéu cau chinh d6i vGi bubng d€ dat cic binh nudi cdy 1a phdi ddm bdo
nhiét d® Gn dinh trong khodng 25°C. C6 nhilng loai cdy yéu cau nhiét d6 cao
hon, tuy theo ma bO trf thém nhlng t0 nudi c6 ché d0 nhiét dd khic nhau cho
thich hgp.

O nudc ta, d€ gilt dugc nhiét dO 25°C nhéat thiét phdi s dung mdy diéu
hoa nhiét d0. Thong thuOng 1 mdy cong sudt 1,5 KW d0 d€ gilr mat cho
15m’ hodc 50m’ budng nudi.

Anh sdng

Theo ché d0 chi€u sang ma chia ra thanh:

1. BuOng tdi lién tuc (nudi tao md se€o, gilt mo seo).

2. BuOng sing theo chu ky quang 12-16 giOlngay.

3. BuOng sang lién tuc.

Tuy theo yéu cau cu th€ cla nudi cdy ma bo tri viéc chi€u sing cho thich
hgp 4nh sang trén dan nudi phdi 1a loai dnh sdng c6 phG gdn nhU 4nh sang tU nhién
(230- 780 nm). Céc loai dén huynh quang 4nh sang trdng néi chung déu dip Ung
dugc yéu cau trén. Ciing c6 nhitng phit hi€n cho thdy 4nh sing viing can tim (350-
400 nm) c6 tdc dung kich thich sinh truéng cUa thUc vat néi chung, trong d6 c6
cAy nudi cdy invitro.

Culng d0 4nh sing trén dan nudi cay tOi thi€u phdi dat 2000 lux (do & cu

ly
25 - 30cm, tuong duong mat ddy cUa binh nudi cay).

C6 hai cach b0 tri ngubn sang:

1. Truc ti€p trén mobi tang cla gid hodc tU nudi cdy. Pén mac song song
voi
mat phang can chi€u sing.

2. Bén canh, dén mac vudng géc vGi mat phang can chi€u sing. Céch
ndy tranh dugc hién tuong dan nudi bi dOt néng do dén vi nhi€t lugng do dén
sinh ra c6 16i thodt 1én trén theo luOng khi d6i Iuu, nhung cich mac dén nay cé
nhugc di€m 1a 4dnh sdng phan b0 khdong d€u, cic binh nudi phia ngoai nhdn
dugc cudng d0 chi€u sing y€éu hon.

Gid nuoi cay

Pugc déng bang gd hay han bang kim loai (sat géc) thanh khung. Kich
thudc thong dung cla khung cao 2000 mm, dai 1500-2000 mm, rng 450 mm,
chia thanh 4 tang, mdi tang cao 500 mm. Pugc 16t bang kinh 4-5mm cho tién
lau chui va khong can 4nh sdng.



2. Mot s6 thi€t bi chinh ding cho nudi cdy mé va té bao thuc vat
a) Binh nuoi c@y
Pflléi dugc sdn xudt bang thuy tinh trung tinh, c6 khad ning chiu nhiét
tot

200°C va 4p sudt 1,5 at.



Ong nghiém nuéi cdy: Day tron hay phdng, kich thudc t6i Uu la 24 x
160mm
hodc 32 x 160mm. Miéng khong c6 g0.

Dia petri: duOng kinh 70mm, cao 15mm hay duOng kinh 95mm, cao 15mm.
Hi€n nay dia petri chat li€u plastic dU cic chlng loai duOng kinh tU 30mm
dau 150mm dang dugc sU dung thay thé chat liéu thuy tinh. Cic loai dia nay
thuOng khong chiu nhiét, dugc tiét tring bang chi€u xa va chi dung mot 1an.

Binh tam gidc: Loai 50, 100 va 250ml, mi€ng rOng hodc mi€éng hep.

Cdc loai binh nuéi dich I0ng:

- Binh cau

- Binh cau chuyén dung cé nhi€u nhanh phu

HOp nuéi c8y: MOt sO hang san xudt loai hOp (kich thudc 75x75x100
mm) bang nhua trong chiu nhiét c¢6 ndp ddy chuyén dung d€ nudi cay invitro.
Diing loai h&p nay rat tién 10i trong khi thao tdc cdy va chuyén ciy ra ngoai dat.

Hién nay dang luu hanh loai hOp nhua hinh khGi 1dp phuong
100x100x100 mm, mi€ng tron, rdng G bén hong. Khi nudi c6 thé x€p chOng Ién
nhau, d& khong gian va che chdn nhau. Trong nhan gibng cong nghiép céc loai ciy
rat tién 10i.

Chai nubéi cdy: MOt sO loai chai mi€ng rOng thuOng ding trong cong
nghiép thuc phdm, c6 ndp ddy xody bang hop kim nhdm khéng ri hodc gan day
ngUoi ta cdi ti€n ding ndp nhua trong sudt va chiu nhiét c¢6 thé kh{r tring. Loai
chai nay chl yéu dugc dua vao 1am binh nhan giOng cdy invitro theo qui mo cong
nghiép.

b) Nut day

Bong khong thdm nude 1a loai nguyén li€u lam nit tt nhat. O nudc ta
diéu kién vé& sinh phong nudi chua cao nén ding gidy quan thanh ndp ddy ngoai
d€ chOng bui va chOng am.

Gidy nhém (hay goi nham la gidy bac) 1a vat liéu lam ndp ddy phG bién
nhat hién nay. Uu di€m cUa loai vat liéu nay 1a khéng bat bui, tranh duoc
hién tuong nhiém tring do nit bong giy ra d6i v6i nhiing nudi cdy dich 10ng.
Vat liéu nhom c6 th€ ho trén 1Ua truc ti€p d€ kh(r tring trong khi cdy.

Gan day loai vat liéu nhua trong subt, chiu dugc nhiét dd cao, c6 thé
khU tring dang dugc sU dung nhiéu.

¢) Phuong tién va hod chét khir tring

- TG s8y cho dung cu thuy tinh va dung cu sdy bao ddm 160-200°C.

- NO6i hap tiét tring ¢6 khd ning chiu 1,2-1,5 at va nhiét d0 120-130°C,
si dung cho viéc kh(r tring mdi truGng nudi cdy bang hoi nudc 4p sudt va
nhiét dd cao.

- Dung dich khr tring hod hoc d€ khUr tring bé mat mau vat sé dugc
nudi cdy, thuOng dung: Ca-hypochloride, Na-hypochloride, clorua thuy ngan
(HgCl), nudc brom, oxy gia (H,0,), cOn d€ khUr tring sd b0 va dot dung cu khi
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nudi cay.

- Phéu 10c v6 tring loai microspore (0,2 um) dung cho nhiing truGng hop
bong dugc kh(r tring bang nhiét d0 cao. Vi du: méi truOng nudi cdy
protoplast,
dung dich enzym hay dung dich GA,



III. THANH PHAN MOI TRUONG DINH DUONG

Vao thOi ky Haberlandt ti€n hanh cic thi nghi€m nudi cdy t€ bao phan
1ap, nhimg hi€u bi€t vé€ nhu cau dinh duGng khodng clla md va t€ bao thuc vat
con rat han ché, dac biét 1a vai tro cla cdc chat di€u hoa sinh trudng hdu nhu
chua dugc kham phd. Chinh vi v@y ma Haberlandt da khong thanh cong.

Pén nay c6 hang trim loai mdi truGng dinh duGng nhin tao di duoc
xdy dung va th( nghi€m cé két qud. Hau hét cic loai mdi truOng déu bao
gOm nh(ing nhém chat chinh sau day:

1. Céc loai mubi khodng

2. Ngubn carbon

3. Vitamin

4. Céc chat di€u hoa sinh trudng

5. Cac nhém chat b0 sung

6. Chat dOn

1. Cic loai muéi khodng

Cic nguyén tO khodng diing trong moi truOng dinh dubng nudi cdy md va
t€ bao thuc vat dugc phan chia thanh 2 nhém theo ham lugng st dung: nhém da
lugng va nhoém vi luUOng.

a) Cdc nguyén t0 khodng da luong

Bao gOm cic nguyén tO khoing dugc sU dung & nOng d0 trén 30 ppm
(phan triéu = part per million), tUc 12 trén 30 mg/l. Nhing nguyén t6 d6 1a: N, S, P,
K, Mo va Ca. Riéng Na va CI ciing dugc s dung trong mOt vai loai moi
truOng, nhung chua rd vai trd cUa ching.

Nito (N): budc st dung & hai dang NO, va NH," riéng r& hodc phdi hgp
vOi nhau. Hau hét cic thuc vat déu cé khd ning kh( nitrat thinh ammonium
thong qua hé thOng nitrat reductase (NR). Ammonium dugc t€ bao thuc vat dong
ho4 truc ti€p
d€ sinh tGng hgp nén cic chat dam hitu c0 nhu amino acid. Pi€u ding luu ¥ 1a
n€u chi ding ammonium ( khong c6 nitrat) thi sinh trudng cUa t€ bao gidm,
tham chi ngUng hoan toan. Nguyén nhan chinh la do qui trinh trao dGi 1én cla té
bao xdy ra 1&éch dan dén tinh trang thay d6i d6 pH cla méi trudng. Cu thé: Khi
chi dung nitrat, d0 pH clUa moi truOng ting dan va khi chi dung riéng
ammonium, d® pH cUa méi trudng gidm dan do t€ bao hdp thu NO; hodc NH,"
va thdi ra mdi truOng loai 16n c6 hoa tri tuong duong. Khi pH gidm thi qué trinh
trao d6i Fe cUa t€ bao kém di, k€t qud 1a t€ bao sinh truéng cham lai. Vi vay
hau hét cic loai modi trudng déu dung nitrat va ammonium dang phdi hdp,
nhung tuy theo ddc tinh hdp thu nhd cla loai cAy dé6 ma phdi hgp theo ty 1&
thich hgp.

Luu huynh (S): Chu y€u va t6t nhat 1a mudi SO42'. Céc dang ion khac
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nhu
SO, hoac SO, thuOng kém tiac dung, tham chi con dbc.

Phospho (P): Mo va t€ bao thuc vat nudi cdy cé nhu cau v€ phospho rat
cao. Phospho 12 mOt trong nh(ing thanh phdn cdu tric cla phan tU acid nucleic.
Ngoai ra
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khi phospho @ dang H,PO, va HPO,” con c6 tic dung nhu mOt hé théng
dém
(buffer) 1am On dinh pH cUa mdi truOng trong qud trinh nudi cdy.
b) Cdc nguyén t6 vi lUOng
La nhiing nguyén t0 dugc st dung & ndng d6 thap hon 30 ppm. D6 1a Fe,
B,
Mo, Cu, Zn, Ni, Co.

Sat (Fe): Thi€u sat, t&€ bao mat khd ning phan chia. Thi nghiém vdi sat
danh ddu bang dbng vi phéng xa “Fe cho thdy Fe dugc du tr(f trong nhin rat
nhi€u. Thi€u Fe lam gidm lugng RNA va gidm sinh tGng hgp protein nhung
lam tdng
lugng DNA va amino acid tU do. K&t qua 14 gidm phan bao Fe thuOng tao phUc
hgp véi cic thanh phan khic va khi pH mdi truOng thay d0i, phlic hgp nay
thudng mat khad ning gidi phéng Fe cho cic nhu cau trao ddi chat trong t€ bio.
TOt nhdt 1a nén sU dung Fe & dang phlUc chelat vGi citrat hodc vGi EDTA
(Ethylen Diamin Tetraacetic Acid). TU cidc phlc chat nady Fe dugc gidi phdng
trong mOt pham vi pH khd rOng.

Mangan (Mn): Thi€u Mn ciing 1am cho ham lugng cic amino acid tU do
va DNA ting 1én, nhung lugng RNA va sinh t&ng hgp protein gidm dan dén kém
phéan bao.

Bo (B): Thi€u B trong mdi truOng giy nén bi€u hién nhu thUra auxin vi
thuc t€ B 1am cho cic chat Uc ch€ auxin oxydase trong t€ bao gidm. M6 nudi cay
c6 bi€u hién md seo hod manh, nhung thudng 1 loai md seo xOp, mong nudc,
kém tdi sinh.

Molypden (Mo): La ion déng vai trd co-factor trong hé thOng nitrat reductase,
nhu vy Mo tic dOng truc ti€p 1én qu4 trinh trao d6i dam trong t€ bao thuc vat.

2. Ngudn cacbon

Mo va té€ bao thuc vat nudi cdy invitro sOng chl yéu theo phuong thic
di dubng mac du G nhi€u truOng hop ching c6 th€ sbng ban di dubng nhO
di€u kién 4nh siang nhan tao va luc lap c6 khd ning quang hop. Vi vay viéc
dua vio moi trudng nudi cdy ngudn cacbon hitu co la di€u bat budc. Ngudn
cacbon thong dung nhat dia dugc ki€m chlng 1a saccharose. NOong d0 thich hgp
phO bién 14 2-3 %, ciing con phu thulOc viao muc dich nudi cdy ma thay dGi, c6
khi xuOng t6i 0,2% (chon dong) va ting 1én d€n 12% (nham giy cdm Ung stress
nudc).

Ti€p dén 1a glucose va maltose ciing hay dugc dua vao moi trudng nudi
cdy (glucose cho nudi cdy protoplast va maltose cho nudi cdy bao phdn lda).
Céc loai duOng khdc nhu fructose, raffinose, lactose, galactose ciing da dugc
th& nghiém nhung td ra kém hi€u qua va chi dugc dung trong nhitng trudng hop
dac biét.
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Cic dang polysaccharide nhu tinh bOt, pectine, dextrine ciing c¢6 thé dung
nudi cdy. Tuy nhién, nhiing loai t€ bao dugc nudi trén moi truGng chi c¢é chlra
mOt trong cdc polysaccharide trén nhdt dinh phdi th€ hién khd ning thuy phan
thong qua cdc enzyme nhu amylase chang han. Cé nhlg chlng t€ bao nudi cdy
gidi phong ra moi truOng chlra tinh bOt khd nhi€u amylase. Chuy€n chiing 1én
mdi truOng chi ch(ra saccharose, 1uQng amylase thdi ra gidm ngay, nguyén nhan
chinh do cdc promotor cUa gen amylase chiu tic dOng khOng ché cla saccharose.
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Cic loai rugu nhu glycerin ciing c¢6 thé dudgc t€ biao s dung. Manitol
hodc sorbitol hoan toan trung tinh vi khong thim nhdp vao bén trong t€ bao, nhung
chiing dugc sU dung réng rdi trong nudi cdy huyén phll va nudi cdy protoplast
v& chlc ning la chat 6n dinh 4p sudt thdm thau. Cic loai rugu mOt lan ruogi
ethanol, methanol it hi€u qud, con propanol va butanol thi rat ddc.

Axit h(tu co thuOng khong phdi 1a ngudn cacbon thich hgp cho t€ bao
thuc vat nudi cdy. Thi nghi€ém véi folic acid, succinic acid, pyruvic acid va keto
glutaric acid chi dat 15% sinh truéng so v6i saccharose.

3. Vitamin

Mac dir tat cd cdc loai mod va t€ bao thuc vat nudi cdy invitro cé khd ning
tu tbng hop dugc hau hét cic loai vitamin, nhung thuOng khong dU vé luong,
do d6 phdi b6 sung thém tU bén ngoai vio, ddc biét 12 cc vitamin thudc nhém B.

a) Vitamin Bl (Thiamin): La mOt chat b6 sung rat can cho moi trudng
nudi cdy. Khi kh(r tring bang cich hdp & nhiét dd cao, B1 bi nhiét phan thanh
pyrimidin va thiazol 13 hai cdu t cUa Bl, nhung t€ bao nudi cdy c6 khd ning
tOng hop ching 1ai thanh phan t* B1. Vi vy khong nhat thi€t phai kh( tring
bang phuong thlc khic nhu Ioc.

b) Vitamin B2 (Riboflavin): C6 thé tiét tring bang phudng phéip nhiét,
nhung 1ai dé& bi 4nh sdng phan huy. POi vdi nudi cdy sing chi ding ndng do
0,01 ppm, nhung d6i v&i nudi cdy trong tdi c6 thé ting 1én 10-50 ppm.

¢) Vitamin B6 (Pyridoxin, Adernin): La tién chat cUa pyridoxalphosphat -
cofactor clla cdc nhém enzym nhU carboxylase va transaminase. Khi hap & nhiét
db cao, phan Ung xdy ra:

Pyridoxin + Phosphat — Pyridoxalphosphat.

d) Myo Inositol (Bios I): C6 vai trd trong sinh tOng hQp thanh t€ bao, cu
thé 1a sinh tOng hgp polygalacturonic acid va pectine. Inosit 1a chdt bén vimg khi
kh( tring. ThuOng dudc s dung & nOng d0 cao 100 ppm. Khi phan tich thanh
phan cla nudc dUra, ngudi ta thu dugc inosit trong mOt phan doan trung tinh.

e) Biotin (Bios 1I): Can thi€t cho phan bao clla mOt s loai mo. Chi st dung

o
nOng d0 rat thap 0,001-0,01.
f) Pantothenic acid (Bios III, Vit. B5 ): Pugc st dung d€ 1am thanh phan
cla
coenzym A.

4. Cac hon hop chat tu nhién

Cic nha sdng 13p cUa nganh nudi cdy md thudng sU dung mdi truOng
dinh duGng rdt don gidn gOm mubi khodng va duOng. Ngiay nay ngUdi ta
khang dinh rang 1ai méi trudng don gidn nhu vay khong dU dé€ cho té bao
sinh trudng binh thuOng. Vi vay thanh phdn mdi truGng ngiy cang phong phi,
day a0 va phlc tap hon. Nguoi ta di s& dung mOt s& hon hop dinh duGng tu
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nhién nhu:

a) NuGc dira: TU 1941 duge s& dung d€ nudi phéi clUa Datura va 1949
nudi cUa Daucus. K&t qud phan tich thanh phan clla nudc dira tUf non dén gia cla
Tulecke va ctv (1961) cho thdy, trong nudc dUra cé:
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- Amino acid tU do: Pat nbng d0 tU 190,5 ppm dén 685 ppm trong nudc
dUa tuy theo tubi cla qud tinh tU non dén gia. Khi hdp & nhiét d cao chi
con 70 ppm.

- Amino acid dang lién két c6 trong protein va peptid

- Axit htu cO

- Puong

- RNA va DNA

Ngoai ra nudc dlra con chlta cic hQp chat quan trong ddi vGi t€ bio
nudi phan 1ap nhu:

- Myo Inositol

- Cdc hop chdt cé hoat tinh auxin

- Cdc cytokinin dang glycoside

b) Dich chiét mdm liia my (mach nha): Thanh phan hod hoc chua dugc
phan tich k¥, chQ y€u chlta mOt s6 dudng, vitamin vd mOt s& chat c6 hoat tinh
di€u khién sinh trudng.

¢) Dich chiét ndm men (Yeast Extract: YE): VOi dich ndm men, White
(1934) 14n dau tién nudi thanh céng ré ci chua trong Ong nghiém kéo dai vo
thGi han. Thanh phdn hod hoc cla dich ndm men it dugc chd y phan tich.
Chu yéu chUra: dudng, nucleic acid, amino acid, vitamin, auxin, khodng. Téc
dung cla YE véi ré t0t, nhung véi mod seo khong ro rang.

d) Dich thUy phdan casein [Casein Hydrolysae (CH)]: PUuQc sUf dung rOng
rdi trong kY thudt vi sinh vat, & nudi cdy md t€ bio thuc vat, chl yéu dugc st
dung 1am ngudn bo sung acid amin.

e) HOn hQp amino acid nhan tao: DUa trén nhiing k€t qud phan tich cic
hon hop chat tu nhién trén, nhi€u tic gid dia dé ra nhing cong thlc pha ché hén
hop acid nhan tao d€ bd sung vao mdi trudGng dinh duGng.

K&t qud sU dung cidc hOn hgp nay con rat khic nhau: C6 th€ yéu cau
acid amin cUa tUng loai t€ bao rat khac nhau. Tro ng moi truOng 18ng d€ nudi md
seo lda va moi truOng tii sinh ciy lda tU md seo prolin 12 mOt thanh phan quan
trong.

5. Cac chat di@u hoa sinh trudng

Tro ng moi truGng nudi cdy md va t€ bao thuc vat, thanh phan phu gia
quan trong nhat quyét dinh k€t quad nudi cdy la cic chat di€u hoa sinh trudng.
Nh(ing chat di€u hoa sinh truéng dé thulc cdc nhém sau:

a) Auxin

bugc goi 1a ho6c mdn sinh trudng do Went va Thimann (1937) phéat
hién, chl yé€u kich thich sinh truéng cUa té bao, nhung ciing lam ting phin bao.
C6 4 loai auxin thuOng dugc st dung trong nudi cay md la:

1. Indolylacetic acid (JAA) tOn tai trong tU nhién

2. Naphthylacetic acid (NAA)

16



3. 2,4-Dichlorphenoxyacetic acid (2,4-D)
4. Indolylbutyric acid (IBA)
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Riéng TAA la auxin tU nhi€n, con lai NAA, IBA va 2,4-D la cac auxin nhan
tao. ThuOng thi cdc auxin nhin tao c6 hoat tinh manh hon do dac di€m phan tU
cUa ching nén cdc enzym oxy hod auxin (auxinoxidase) khong c6 tic dung. Kinh
nghiém sU dung auxin trong nudi cdy mo: lic dau sU dung nOng dd cao, sau
thdp hon d€ tranh tinh trang md bi "say" va nhiém d0c.

@ QJ— CH,~CO0II CH.—CH, ~CHy~CO00H
H H

a: Indolylacetic acid [LAA] d : Indolylbutyric acid [TBA]
), ~CODE CH,~COOH
98 Q.
Cl
b. Maphthylacetic acid [NAA] ¢. 2,4 Dichlorphcnoxyacetic acid [2.4-D]
_ HN—CHZ—CH{—-CH;
HN—CH,, -, [b
<s e~y
B: ﬁ-[}fui'furyl_]—aminopuﬁ.ﬁ[K]NE’I’ﬂ\l]_, f: _5-[4-hjrdruxyl—3—melhy]hut~icnyl]
arninapurio [FEATIN]
o)
l@' N/IP HO @ oH
\\\ 4
H C CH,

CH, O

O

H

E : O-Benylaminopurin [BAF? b : Gibberellic acid[GA3]
CH,
H.C. CH, !

i. Abscisic agid [ABA]

Hinh 1: C8u triic phdn tU cdc lo@i auxin tU nhién (IAA, H.5.1a) va tOng hop
(IBA, H.5.1b ; IBA, H.5.1d va 2,4-D, H.5.1 c); cdc loai cytokinin (KIN,H.5.1e;
BAP, H.5.1g; Zeatin, H.5.1f; giberellic acid (GA3, H.5.1h) va absicic acid
(H.5.1i) diing trong nudi c8y mé t€ bao thuc vat
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b, Cytokinin (hormone phdn bao): Lan dau tién dugc Skoog (khodng
1950) phéat hién trong mOt thi nghi€m chi€t xudt acid nucleic bi sO suat. D6 1a
nhiing cdu t0 cla nucleic acid bi phan huy thanh. 3 loai cytokinin chinh
thudng dugc dung trong nudi cdy mod la:

Kinetin 1a sdn pham dugc phat hién dau tién, c6 cdu tric phan tl la: 6-
(2- furfuryl)-aminopurin (H.5.1e). Kinetin dugc phan 1ap tUf ché phdm DNA cii
hodc Inucleic acid mdi sau khi hdp & nhiét d0 cao hay dun sbi. Trong cO thé
sOng c6 th€ khong c6 kinetin tOn tai. S&n phdm nay kich thich sy phat sinh chOi
cUa cay thubc 14 nudi cdy, nhung néu phdi hgp xU 1y cliing auxin & ty 1é nOng d0
thich hop thi s€ kich thich qud trinh phan chia t& bao (do d6 c6 tén 1a kinetin).

Kinetin thuc chat 1a mOt dan xudt cUa base hitu cG adenin, nhu vay c6 thé
coi day 1a mOt chat "nhan tao". Tro ng tU nhién cé tOn tai mOt hoéc mdn phan
bao khong? Letham 12 ngudi dau tién di phan 1ap tinh ché va cho két tinh thanh
cong ho6c mdn phan bao tuU nhién d6 tU ndi nhii dang & dang s(ta cUa hat ngo.
HQp chat cytokinin tU' nhién d6 dugc goi la zeatin (zea = ngo).

Zeatin ciing 1a mOt dan xudt cUa adenin. Cong thlc hod hoc cla zeatin la: 6-
(4-hydroxy-3-methylbut-2-enyl) aminopurin (H.5.If).

Tro ng thuc ti€n nudi cdy, ngudi ta chi diing zeatin trong nhling truOng hgp dac
biét vi qua dat ma thudng st dung kinetin hodc mét sdn pham tOng hgp nhan
tao. b6 1a: 6-Benzylaminopurin (BAP)

Hoat luc clla BAP (H.5.1 g) cao hon nhi€u so vdi kinetin va ban thAin BAP bén
viing hon zeatin dudi tic dOng cUa nhiét d0 cao.

¢) Gibberellic acid: Pugc phit hién vao nhltng ndm 1930. Lich sU phat
hién nhém hoéc mén nay bat dau tlr 1895 khi ngudi Nhat néi vé€ bénh lda von.
1926 thi phdt hién dugc bénh d6 1a do lodi ndm Gibberlla fujikuroi giy ra. Dén
nhiing nim 30 thi m&i phan 1dp va tinh ch€ dugc hoat chat, dugc goi la
gibberellin. Mdi sau Chi€n tranh thé giGi th( hai, nim 1950 ngudi Anh va ngudi
MY mdi bi€t dén cdng trinh nay cla ngudi Nhat.

T&éi nay da phdat hién dugc trén 60 loai thubc nhém gibberellic acid.
Loai gibberellic acid thong dung nhat trong nudi cdy md 1a GA3 (H.5.1h). Tro
ng d0i sOng thuc vat, gibberellin déng vai trd quan trong d0i v&i nhi€u qua
trinh sinh ly nhu:

- Sinh 1y ngU nghi cUa hat va chobi

- Phat tri€n cUa hoa

- Lam ting sinh trudng chiéu dai cla thuc vat

Nhung trong nudi cdy mo va t€ bao thuc vat, tic ddng cla gibberellic
acid chua that rd rang. Nhi€u tic gid c6 s dung va coi d6 la thanh phan khong
th€ thi€u cla mOt loai méi trudng chuyén dung nio do.

d, Absicic acid (ABA)
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ABA thuGc nhém cdc chat Uc ch& sinh truéng cé cong thUc hoid hoc
néu trong hinh 5.1i. Abscisic acid c¢é tic dung ting cUOng khad ning chOng chiu
cla t€ bao thuc vat dOi vdi di€u ki€n ngoai cdnh bat 10i, vi vdy ABA dugc
dua vao mdi trudng tdi sinh ciy va mang l1ai hi€u qua nhat dinh.

6. Chat don - Thach (Agar)
La mOt loai polysaccharid thu dugc t&r mOt sO loai tdo (chU yéu la tdo
hOng
Rhodophyta), trong d6 c6 rau cAiu moc G ving dam pha Viét Nam (Glacia sup.).
Pugc st dung 1am chét dém cho méi trudng dinh dung ran lai. O 80°c thach
ngdm nudc chuyén sang trang thdi sol va O 40°c trd vé trang thdi gel. Khd
ning ngam nudc cla thach 1a 6- 12g thach/1 lit nude.

7. Nudc

Nudc pha mdi truOng cdy phdi 12 loai nudc hoan toan sach ion. Thong
thudng ngudi ta st dung nudc cat 2 1an va tOt nhat 1a s& dung hé thOng cat
nudc thuy tinh.

8. PO pH cUa méi trudng

DO pH cUa mdi trudng dinh dudng dnh huéng truc ti€p téi qué trinh thu
nhan cdc chat dinh dudng tU mdi trudng vao t€ bao. Vi vy doi vGi moOi loai
méi truOng nhat dinh va d6i véi ting truGng hdp cu thé cla cic loai cAy phdi
chinh d6 pH clUa moi truOng vé€ mlc On dinh ban dau.

PG6i vdi md seo cla nhi€u loai ciy, pH ban dau thuong la 5,5-6,0. Sau 4
tuan nudi cay dat dugc 6,0-6,5.

DPac biét khi st dung cic loai phu gia c¢6 tinh kiém hodc tinh axit cao nhu
axit amin, vitamin thi nhat dinh phdi ding NaOH (ding 1 M Tris cang an toan
d€ lam ting hodc HCI loang d€ lam gidm pH méi truOng vé€ 5,5-6,5.

Nh{mng thi nghiém nudi cdy t€ bao don hay t€ bao tran trong 1Ugng mdi trudng
nho
thi viéc chinh d6 pH Ia bat budc.

IV.MOT SO LOAI MOI TRUONG CO BAN

Thanh phan cO ban cla mdt sO loai modi truOng nudi cdy mod va té€ bio
thuc vat dugc trinh bay trong bdng 5.1. Sau diy la mOt vai g0i y mang tinh
nguyén tac trong khi st dung céc loai moi truGng khic nhau

- Méi truong MURASHIGE-SKOOG (MS): La mOt trong nh(ing loai
moi truOng dugc st dung rOng rdi nhat trong nudi cdy md va t€ bao thuc vat. Moi
truOng MS thich hgp cho cd thuc vat hai 14 mam va mOt 14 mam. Tdi nay c6 rat
nhi€u cong thlc cdi ti€n moi trudng MS trén cO s& cong thlc gbc do Murashige
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va Skoog cdng b0 nim 1962 (bang 5.1, cOt MS).

- Moi trurdng ANDERSON: La loai mdi trudng chuyén diing cho viéc nhin
gibng vo tinh cdc ciy thuOc ho Rhododendron (Mau don). Nong db céc loai
mudi
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khodng dung trong moi truOng nay chi thdp bang nlta so vdi trong moi trudng
MS (bdng 5.1, cOt A). Loai mdi truOng ndy ciing dugc ding cho mdt sO loai cay
than g0 nho.

- Méi truomg GAMBORG: La loai mdi truOng dugc th(r nghi€ém dau tién
cho ciy dau tuong, nhung ciing dugc diing nhi€u trong nhan gidng vo tinh va dac
bi€t 1a trong tach va nudi t&€ bao tran (bang 5.1, cOt G).

- Mobi truomg nuoi cdy phong lan: Trén cO sO céc cong thlic mdi trudng
VACIN va WENT, moéi truOng KNUDSON hodc LINDEMANN, hing Sigma da
dua ra mOt sO cong thlic moi truGng nudi cdy phong lan, vi du moéi trudng V
(bang
5.1 cOt V) cho céc loai Cymbidium hodc mdi trudng Phytamax cho phong lan néi
chung (bang 5.1, cOt P).

- Méi truomg CHU (N6): La loai mdi truGng rat hi€u qua trong nudi cdy

bao

phan cla lda va ciy hoa thdo (bang 2.1, cOt N6).
Bang 2.1: Thanh phan mot s loai méi trudGng thong dung dung trong nudi cdy mod
va t€ bao thuc vat

T | Thanh phan (mg/l) MS A G \Y P N6
T
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Mudbi

1 | khodng 1650, 400, 134,0 |- 825,0 | - 600,0
2 | Ammonium 0 0 - 500, |- 463,0 |-
3 nitrate - - 3,0 0 3,1 1,6 3,0
4 | Ammonium 6,2 6,2 113,2 |- 166,0 | 125,3 |453,0
S | sulfate 332,2 332, - - - - -
6 | Boric acid - 0,025 2 0,025 (200, 0,012 |- 0,025
7 | Calcium 0,025 - 0,02 0,025 |0 5 - 0,025
8 | chloride 5 - 0,012
Calcium phosphate 37,26 0,02 37,26 |- 5 37,26 |37,26
9 | tribasic Cobalt -27.8 5 - - -
10 | Cloride.6H,O 180,7 27,8 - 37,26 | 27,8 27,8
11 | Cupric sulfate.5H,0 16,9 74,5 122,1 28,0 |- 90,35 | 146,5
12 | Ethylene 0,25 - 55,7 10,0 - 27,8 3,33 10,0
13 | diaminetetraacetic 0,83 180, 0,25 |122, 90,35 |- 0,25
14 | acid, 2Na.2H,0 1900, 7 0,75 |1 8,45 0,8 0,75
15 | Ferric 0 16,9 2500, |5,07 (0,125 | 2830, | 1900,
16 | tatrate.2H,0 - 0,25 0 8 0,415 |0 0
17 | Ferrous - 0,3 130,5 |- 950,0 |400,0 |170,0
18 | sulfate.7H,O 8,6 480, - - 85,5 |- 300,0
Magnesium 0 2,0 525, |- 1,5 2,0
sulfate 330, 0 5,5
Manganese 6 250,
sulfate Molypdic ) 0
acid (Na,).H,O 3.6 )
Potasium iodide )
‘(}dAc ch@1 hitu cO va
19 | Glycine 2,0 - - - - 2.0 -
20 | Thiamine. HCI 0,4 04 10,0 0,4 1,0 1,0 -
21 | myo Inositol 100,0 100, 100,0 |- 100,0 | 100,0 |-
22 | Pyridoxine HCI 0,5 0 1,0 - 0,5 0,5 -
23 | Nicotinic acide 0,5 - 1,0 - 0,5 0,5 -
24 | MES - - - - 1000 | - -
25 | Peptone - - - - 2000 | - -
Cdc chét diéu
26 khién sinh
27 | Adenine Hemisulfate 80,0
28 | 6-Dimethylaminopurine 2,0
29 | 2,4-Dichlorphenoxyacetic
acid 2,0
30 | Indole-3-acetic acid 0,5
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alpha-Naphthaleneacetic acide

6-Benzylaminopurine 2,0
32 | Saccharose (g/1) 30,0 30,0 |30,0 20,0 20,0 20,0 20,0
33 | Agar (g/l) 8,0 8,0 8,0 8,0

pH 5,6 5,8 5.8 5,8 5,8 5,8 5,8
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V. KHA NANG NUOI CAY CUA CAC LOAI MO VA TE BAO

VEé nguyén tac, moi loai t€ bao cla mot co thé thuc vat déu con luu gilr
dugc tinh toan ning, c6 nghia 1a van con khad ning nudi cdy thanh coéng. Tuy
nhién trong thuc tién cdc loai t€ bao va loai md khic nhau thi c¢6 bi€u hién rat
khéc nhau vé€ trién vO ng, nudi cdy thanh cong. MOt nguyén tac cO ban dugc tOng
két 1a cang gdn trang thdi t€ bao phéi bao nhiéu, kha ndng nuéi cdy thanh cong
cang cao bdy nhiéu. Nhu' vay, t€ bao va mo cUa phoi non 1a cé tri€n vO ng nhat,
sau d€n 1a t€ bao cUa cic dinh sinh trudng G trang thii hoat dOng (chOi dinh
ngon, dau ré) hay & trang thdi ngU nghi (chOi nich). Cing rat gan phdi 1a céc
t€ bao sinh duc nhU nodn bao va t€ bao hat phan & giai doan non. Cic t€ bao
clla md tugng tang (cambium) ciing 13 ngubn mau vat nudi cdy rat ly tudng.

Hinh 5.2. Trinh bay s0 d0 s dung céc loai md va t€ bao vio cic kY thudt
nudi cdy khéc nhau va trién vo ng Ung dung thuc tién cla chiing.
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Chuong 111
PHUC TRANG VA TAO CAY SACH BENH

I. THIET HAI KINH TE DO BENH VIRUS THUC VAT

Tro ng san xudt ndong nghiép, thi€t hai kinh t€ hang nim do cic ngudn
bénh néi chung (ndm, vi khudn, tuy€n tring...) va virus néi riéng rat 16n. Vi du,
bénh virus Tungro phét tri€n trén ciy lda, nim 1971 di cudp di nlra triéu tan
théc cUa nhan dan Philipine. B&€nh virus khdm di 1am cho ning sudt lda mi, dai
mach @ cic nudc chau Au (Anh, Phip) va MY gidm t&i 20-30%. Nhin chung mUc
d0 gay hai va tinh nghiém trong cUa bénh virus th€ hién & cic nhém ciy khic
nhau.

DOi véi cay hang nidm, sy thiét hai th€ hién qua viéc gidm ning sudt hodc
gdy mat mia toan bd trong mOt vu. POi v6i cdc cay lau nidm, thin gb (cam, chanh,
man, &, tdo...), bénh virus khong nhiing 1am gidm chat luong va ning sudt ngay
d0i vGi cay bi nhiém bénh, ma con l1a nguy cO cho céc cdy kho€ nhltng nim sau.
Pac biét, dBi v6i cdc ciy nhan giGng vo tinh, bénh virus 1ay lan nhanh, dé phat
tri€n thanh dich giy hai nghiém trong hon c3.

Virus khong th€ phong chOng, tiéu diét bang xU ly cic chat hod hoc
nhu nhitng bénh vi khudn, ndm va siu bo. Cich duy nhat d€ loai bd virus la
phdi tiach ching ra khdi ciy bi bénh, trd 1ai cho cidy trOng mét culc sdng binh
thuOng khoé manh.

IL. NGUYEN LY LAM SACH VIRUS VA DUY TRI TINH SACH BENH

Danh tU 1am sach virus chi ding vé n0i dung cla cong viéc. D6 1a viéc
phdi gidi phéng cdc thuc vat bi nhiém virus khoi virus. O day chi dé cap tdi céc
cdy trOng nhin giOng vo tinh vi phudng thUc nhian giOng nay 1a nguyén nhin
truy€én bénh tU th€ hé nay sang th€ hé khic. Vi vay bién phap lam sach bénh
virus luon phdi k&t hgp vdi bién phap duy tri tinh sach bénh.

C3 hai bién phdp ndm trong pham vi phuc tring gibng, ngudi ta goi la
bién phap gilt sach bénh. Bén canh hai nhiém vu 13 duy tri dac tinh giGng va
tinh dong déu cla gidng, nhi€m vu chU yéu cla cong tic phuc trang giOng la
cung cdp dugc tap doan cdy b0 me va hat gibng sach virus. K&t quad viéc lam
sach virus thu dugc 13 sach hay it virus phu thuOc rat nhi€u vao y thlc trich
nhiém cla ngudi nghién cUu. Kinh nghi€m thuc t€ cho hay, nhiing bi€n phap
phuc trang gibng c6 hi€u qua la bién phap dugc thuc hién mot cach triét d€ va c6
trach nhi€ém. Do vay lam virus duQc coi 12 muc tiéu cla cong tic phUc trang giOng.

Bén canh xU 1y nhiét va xdc dinh tinh sach bénh, cic phudng phip d€
thu dugc cdy sach virus bao gdm chU y€u van la nudi cdy dinh sinh truéng.
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Puong nhién kY thudt nudi cdy dinh sinh trudng & diy dugc thuc hién theo mOt
muUc dich khdc nén phUc tap va tOn kém hon 13 trong nhian giOng vo tinh. Vi thé
ngUdi ta phan biét ro gilta nuodi cdy dinh sinh trudng trong cong tic phuc tring
gibng néi chung va 1am sach virus néi riéng. Muc dich cla ngudGi bdo vé thuc
vat trong nudi cdy dinh sinh truéng va nudi cdy md, phan biét r6 vGi nhiing
ngU0i 1am cong tic duy tri giOng. POi v6i ngudi lam cong tic bdo vé thuc vat,
yéu cdu 16n nhat 1a lam sach virus. Trong thuc t€ di€u d6 hau nhu khong thé
dat dugc. Vi vay phdi k€t hop nhi€u bién phip d€ ddm bdo két qud. X ly
nhiét nudi cdy dinh sinh trudng va xdc dinh (th() virus phdi dugc thuc hién
theo mOt chu trinh kin. Cic nha duy tri giOng doi hdi phdi c6 nhitng ca thé thuc
sU' sach virus, d€ roi thdng qua phuong phap nhan invitro c6 th€ nhan thanh sO
lugng ciy bat ky ma khong bi tai nhiém. Cic nha sinh 1y thuc vat rdt quan tim
dén phuong phdp nhan giOng invitro (Murashige, 1974. Pierik, 1975). o] day ly
do chinh khi€n cdc nha sinh ly thuc vat quan tim la viéc lam sach virus d6i vGi
cay trOng. Vi Iy do kinh t€ ngUdi ta chi gidi han viéc nhan gidng invitro & nhiing
cdy trbng ma d6i vGi ching cic phudng phip c6 di€n d€ nhan nhanh nhitng
gidng mGi hodc 1am sach virus khong thuc hién dugc. Phuong phip nhan gidng
invitro loai trlf dUQc nguy cO tdi nhi€m va vi thé né td ra Uu viét hon cic phuong
phép ¢ dién. Tuy vay theo kinh nghiém thuc tién, cic cdy trOng dudc nhin giOng
invitro van con mang it nhi€u tic nhan giy bénh. Gan diy c6 nhi€u cong trinh
nghién c(u xU 1y hod chat d€ gép phan ning cao hi€u qud sdn xudt ciy sach
bénh (To mlinson, 1982). Nhu vdy d€ loai bd virus, ngudi ta k€t hgp cic gidi
phép:
- XU 1y nhi€t va hod chat
- Nudi cdy dinh sinh trudng va chon 10c bang phuong phdp thir virus.

III. KY THUAT LAM SACH VIRUS

1 XU 1y nhiét

Pay 12 bién phdp lam sach bénh c¢é cO sG thuc tién. Nhiing cidy mia bi
bénh cho niing sudt cao hon khi ngdm trong nud&c néng. Nhi€u nghién clu cho
thdy dung khi néng thudn 10i hon d6i véi da sO ciy trOng vi chiing chiu dung tot
hon va virus bi loai dan dan. Nhung hi€u biét vé co ché lam sach bénh bang x{
ly nhiét con chua day dU. Gid thi€t chung 1a virus bi Uc ché sinh sdn & 39 —
40°c. Qua trinh sinh trudng cUa thuc vat & nhiét d0 cao ciing bi Uc ché nhung &
mUc d0 thap hon va vi vay nhitng bd phan sinh trudng nhanh thudng 1a sach
bénh hodc ngheo virus. Nhi€u nghién clru cho thdy, co thé thuc vat dugc bdo
tOn & trang thdi tOi thich trong thOi gian dai & nhiét d0 cao. Chu ky quang thich
hop cho xUr 1y nhiét cao 1a
16 " /ngay. Tuy vAy can thdn trong va chon thdi gian thich hgp cho tlng loai
cay,
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nhiét dd can dudc ki€m tra lién tuc, am d0 can gilt & 50%.

CO ché clUa qud trinh nay (theo Kassamis, 1957) 12 khi & nhi€t dd cao,
qué trinh tGng hop bi nglng nhung van dién ra sy phan gidi chat trong virus.
Nhu vay, khi xUr 1y & nhiét d0 40°c, md phan sinh & cdy van phit trién trong khi
virus ngUng sinh sdn do sy sao chép nhan RNA va DNA cUa ching bi phd v@.
Céc dinh meristem do vay c6 khd ning khdng ch(a virus.

Do viéc xUr Iy @ nhiét d0 cao c6 anh huéng dén ciy va mau cdy, thoi gian
va nhiét d0 xU Iy phdi dugc chon 10c thich hgp cho tUng loai cidy va tung loai
virus. Vi du: D& loai virus culn 14 & khoai tdy, cU khoai tdy dugc x(r 1y & 40°c, 4
gi®. boi khi k&t hop 2 loai xU 1y mang 1ai hiéu quad cao hon. Chang han véi
virus khdm & thuOc 14, dau tién x(r 1y & nhiét d6 40°c, 16 tiéng, sau d6 & 22°c,
8 ti€ng. Ty 1& cay sach bénh thu dugc trong truGng hQp nay cao hon so véi khi
xU 1y 40°c vGi thoi gian 20h (Walkey va Freeman, 1977).

Ngoai ra nhiét d0 thap ciing c6 tic dung Uc ché loai bO mot sO virus.
Mosko vers (1973) di thu dugc cdy khoai tdy sach virus A va Y bang cich nudi
cdy dinh sinh trudng c6 xUr1y ¢ nhiét dd 5 - 15°c.

O diéu kién thich hgp hoa cic c6 khd ning chiu nhiét 38°c trong thoi
gian nUta nim; ti€p theo 13 hoa anh tdc ciing chiu dugc thGi gian khd dai, hoa
thuy tién chiu dugc nhiét d0 34°c trong thdi gian 4 - 6 tudn.

2. Nubi dinh sinh trudng

Limasset va Cornnel (1949) chiing minh dugc rang, nbng dd virus trong
thuc vat gidm dan & b0 phan gan dinh sinh trudng, riéng dinh sinh truéng thi
hoan toan sach virus (Morel va Martin, 1952). Thuc t€ nay da dugc Ung dung
d€ 1am sach virus bang cach tach dinh sinh truGng & di€u kién v tring rOi nudi
cdy ching thanh cAy hoan chinh. Viéc phan 1ap dinh sinh trudng cé kich thudc
0,01 — 0,1lmm rat khé khin (Hollings va Storie, 1964). Qua d6 tinh sach bénh
cUa mau vat nudi cdy bi
gidm xulng nhung tOc d0 tai sinh cdy ting 1én va dé chinh 13 phuong phdp
dugc Ung dung trong thuc tién.

PE thu dugc ciy sach bénh khong nhat thi€t phdi cé dinh sinh trudng
hoan toan sach cic phan tU virus ma né6 dugc hoan thién trong qué trinh phin ho4
cUa cic t€ bao chua phan hod. Vi vay trong thuc tién phdi gidi han ndng do
virus va khOi 1ugng mo phin hod & mUc nhat dinh n€u can c6é ciy sach virus.
Viéc phOi hop xU 1y nhiét vGi nudi cdy dinh sinh trudng 1a phuong phap thudn
10i bdi vi thong qua x(r 1y nhiét, qud trinh sinh sdn cla virls trong chOi ngon bi
Uc ch€ manh va thong qua qud trinh phan hod dinh sinh trudng, tinh sach virus sé
dugc ddm bdo v6i xdc sudt cao. ddy khong dé cap tGi van dé chon cic moi
truOng thich hgp. Thong thudng ngu0i ta sU dung mdi truOng cla Murashige va
Skoog, Buys, White va Heller. Theo quan di€m 1y thuy€t va kinh nghi€ém thuc
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tién, ngudi ta thu dugc nhitng k€t quad khic nhau. Trong tUng phong thi nghiém
néu viéc nudi cdy dinh sinh trudng dudc thuc hién trén quan di€m sdn xudt
16n thi can chd y nhitng di€m sau day: ddm bdo d0 dOng nhat cla giOng trong
tat cd cic khau nudi cdy, ddm bdo tdc dO sinh truéng nhanh va déu dbi vdi
sO lugng dinh sinh trudng 16n, dong thoi k€t qud dua ciy ra dat ciing can phai
dugc ddm bdo. Cic dinh sinh trudng can dugc nudi sau khi phan

14p G cic budng nudi cdy hoan toan khOng ché tlr mat khi hdu & nhiét d0 22°c va
6h

Chi€u sang & 1 .000 - 3.000 lux.

Ngoai md phan sinh dinh, m&t s6 m6 va té bao khic cling dugc nudi cdy

dé
tao ciy sach bénh, bao gdm mo seo, protoplast va md cO quan sinh sdn.

MOt sO cong trinh nghién cltu da thu dugc nhitng cdy kho€ manh tU md
seo thuOc 14 bi nhiém bénh khadm virus (Mori, 1977). Néu dem kh6i mo seo té
bao thuOc 14 ki€m tra xét nghiém thi thdy c6 khodng 30 - 40% t€ bao bi nhiém
bénh. Nhu' vay trong kh6i mo seo nhiém bénh xudt hién nhitng ving md sach
bénh. Pi€u nay c6 th€ gidi thich 13 su' nhan, sao chép virus chdm hon su phan
chia t€ bao (Svo bodva, 1965).

Nuoi cdy t€ bao trdn d€ thu ciy sach bénh dugc Shepard (1975) thuc
hién trén cdy khoai tdy. TU protoplast cUa 14 bi nhiém virus X, 6ng da tii sinh
dugc cic cay khoai tdy sach bénh virus X; trong tOng sO 4140 ciy, c6 7,5% la cay
sach bénh.

Viéc nudi cdy md tlr hoa d€ tao cdy sach bénh dugc dp dung cé két qua
dGi vGi cay c6 mii, vi c6 mOt sO virus khong lan truy€n qua hat. Phoi tam va tdi
phdi di dugc s dung cé két qua trong vi€c tao ra nhlng cdy cam sach bénh
(Navarro va Juarcz, 1977).

3. XU Iy hoa chat .

N6i chung xU 1y hod chat khong th€ coi nhu mOt phuong tién d€ loai bo
virus khoOi cdy trOng. Cic chat hod hoc thuGng dung d€ Uc ché phit tri€én céc
tri€u chUng va sy nhan nhanh, 13y lan cUa virus (To mlinson, 1982). Ching khong
truc ti€p kim hdm hoat ddng cla virus ma lam ting khd ning dé khang cla cO
th€ thuc vat (Antonin va ctv, 1981). Céc chat riboside (virazole hodc ribavirin) cé
cong thlc 2,4
Triazole - 3 - carboxamide da lam ting ty 1€ ciy sach bénh l1én ding k&, gitip ich
thuc su cho céc kY thuat khic loai bd virus ¢6 hi€u qua hon.

Chat ribavirin 12 dOng phan cla guanosin c¢6 phO hoat dOng khing virus
rOng d6i vGi cd hai loai virus (virus ch(ta RNA va DNA) (Sidwell va ctv, 1972).
Ngoai ra, né con c6 nhlig hoat dbng Uc ché qué trinh sao chép, nhin nhanh
cUa virus trong toan b cO thé cla cay trOng.

Tat cd cac chat hoa hoc cé tidc dung kim hiam su hoat ddng cla virus da
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dugc Kartha (1986) tap hgp trong bai tOng quan va 6ng chi ra rdng ching la
dOng phin cUa purine va pirimidine, amino acid, héoc mén sinh truéng thuc vat
va cdc khang sinh. Trong qué trinh nudi cdy mo, t€ bao, sU cé mat cla cic chat
nay (virazole) c6 th€ duy tri trang thdi vo trung lau hon, gidp cho viéc loai bd
virus ¢6 hiéu qud hon (Hansen va Lane, 1 985).

Gan day ngudi ta con s dung mOt nhém cic chat khic, nhu
arabinoside hodc vidarabine d€ lam sach virus trong qué trinh nudi cdy mo phin
sinh @ khoai lang va cho két qud tOt (Stone va ctv, 1978).

IV. KIEM TRA, XET NGIIIEM VIRUS

Khong phdi tat cd cic loai ciy sau qud trinh xU Iy phOi hop nhiét va nudi
cdy dinh sinh truéng déu sach virus, vi vay can phdi ti€n hanh xét nghiém.
Khodng thOi gian tU lic tdi sinh cAy cho dén khi xét nghiém can dat dugc 4 dén
6 thang d€ cic th€ virus con tOn lai trong thuc vat dat dugc nOng dd can thiét
cho viéc xét nghiém ddm bdo d0 chinh xdc. Xét nghi€m virus trong khuoén kho
cla qui trinh lam sach virus hoan toan khic qué trinh phan tich virus & mOt cy
trOng. POi vGi viéc 1am sach virus thi d§ chinh xic cUa phuong phép th(r virus
trong mOi loai xét nghiém mang y nghia quyét dinh, cho nén mOi mot ciy cén
dugc xét nghi€m theo nhi€u phuong phip khdc nhau, trong dé can chd y t&i céc
phuong phdp xét nghi€m nhung loai virus phG bi€n va cé y nghia kinh t€. Poi
vGi vi€c phan tich virus mOt loai cdy trOng, ngUdi ta chi chi y tGi sO lugng
ciing nhu su phan loai cUa ching. PO nhay cdm cla mOi phuong phip xét
nghiém c6 vai tro th( yéu. Sau diy 1a mOt s& phuong phdp xét nghi€m virus dugc
Ung dung cho céc loai cdy hoa:

1. Xét nghiém bang ciy chi thi

Diing dich ép cUa thuc vat can dugc xét nghiém giy nhiém trén mot ciy
chi thi thich hgp hodc diung phuong phdp ghép cé th€ chlng minh dugc su cé
mat cUa virus. Chi sau khi thuc hién phuong phap th(r nay, k&t ludn vé€ bénh
virus m&i thuc sy ddm bdo tinh chinh x4c cUa né. Phuong phdp th(r bang cy chi
thi ludn dudc coi 1a phudng phap xdc dinh dau tién va ciing 1a phuong phdp nhay
cdm nhat, tuy nhién k&t qud xét nghiém ciing con phu thubc cic y€u td khic n(ra.

Tro ng truGng hgp xét nghiém hang loat, cong viéc gay bé€nh nhan tao doi

vGi
s6 1ugng cay chi thi 12 10.000 dén 100.000 trong thGi gian nhi€u thang thi d& chinh
xdc cUa phuong phap gidm di va khong th€ ti€n hanh céc thi nghiém Idp lai.
Tubi cla ciy trOng cling nhu trang théi sinh 1y cUa ching trong cdc mia khdc nhau
clUa 1 nim dnh hudng rat nhi€u dén tinh chinh xdc cla phuong phdp xét nghi€m.
Vi ly do d6 trong trOng hgp phai xét nghi€m hang loat, phuong phdp dung cay
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chi thi khong ddm bdo bang phudng phap mién dich. N€u chi xét nghiém mot s6
lugng cay vUa phdi, vi du mOt nghin cd th€ thi phuong phip dung ciy chi thi
khong can thay bang phuong phap khac vi cong viéc cé thé ti€n hanh trong mbt
thdi vu thich hgp. Tri€u chlng bénh ly c6 th€ quan st dugc sau 3 dén 5 ngay
song thong thuOng 12 sau hai thdng, vi vay can mOt di€n tich nha kinh kh4 rOng
trong mOt thOi gian tuong ddi dai, chi phi cho xét nghi€m bang phudng phap ciy
chi thi thuOng dat gdp 3 1an so vGi phuong phap huyét thanh.

2. Phuong phap tht huyét thanh

Phuong phdp xét nghi€m nay dua trén cO sG khd ning lién két gilta céic
khang th€ véi khang nguyén ddc trung riéng cla né. Khang nguyén 1a mOt chat
protein ¢6 kha ning tao ra mOt phan Ung mién dich khi ching dugc dua vao cO
th€ dbng véat. Hau hét virus thuc vat déu cé tic dung nhu nhlng khing
nguyén. Khi ching dugc dua vao mOt cd thé dOng vat thich hgp (nhu thd),
chiing s& kich thich sdn xudt ra nhitng khing th€. Nhimg khing th€ nay c6 thé
dugc dung trong cdc xét nghi€m huy€&t thanh (Van Regenmontel, 1982).

Phan Ung k€t tUa xdy ra khi c¢6 su k&t hop gilta mOt khing nguyén va
mOt khang thé thich hgp. Trong cic phdn Ung nhu vay, khing nguyén va khing
thé lién k&t vdi nhau tao thanh nhing th€ huyén phu khong tan (latex). Phan Ung
mién dich nay chinh 12 nguyén ly cUa nhitng phuong phdp xét nghiém huyét
thanh. Dua vao hinh dang, kich thu@c, sU phan bO cla sdn phdm phdn Ung, ngudi
ta c6 thé phan bi€t dudc cic loai xét nghiém sau:

- Xét nghiém cin c& vao sU k€t tla cUa cdc thanh phan khing nguyén
va khang th€ xdy ra trong mdi truOng 10ng. Phuong phdp th(r nay thudng dudgc
ding d€ so sanh sU khic nhau cUa cic virus. MOi quan hé gita cdc virus dugc
x4c dinh thong qua mUc d0 pha loing cla khdng huyét tuong trong phdn Ung két
tla. Chudn d6 cho mOt khang huyé&t tuong l1a mUc d0 pha loing cao nhat cla
khang huyét tuong d6 d0 d€ thuc hién phdn Ung mién dich v4i mOt loai virus
dOng dang.

a) Xét nghiém mién dich khuéch tin, dugc thuc hién trong thach. San
phdm phdn Ung lién két gilta khdng nguyén va khiang th€ s& khuéch tin déu
qua thach (Akers va Steere, 1967). Mién dich khuéch tin ding d€ nhén bi€t mbt
loai virus gOi la Radial diffusion (Mancini va ctv, 1965). Trong mién dich
khuéch tin kép (gel double-difusion), khdng nguyén va khing th€ dugc chlra
trong nhiing h6 thach va ching s& khuéch tin 1&n vao nhau (Ouerlory, 1968),
hinh6.1.
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b, Phan Ung ngung két (Agglutination test)

Tro ng phdn Ung nay, khang th€ hodc khing nguyén dugc bim vao nhiing
ti€u phan 16n hon. Do vdy khi phdn Ung x3dy ra, phUc chat gilta Ab- Ag c6
kich thudc 16n hon, dé quan sit. Phudng phap nay st dung d€ phat hién nhanh
virus 1y nhiém khoai tdy trén dOng rudng (Van Slogteren, 1955). Gid th€ dé
khiang nguyén hodc khing th€ bam c6 th€ 1a Polystyrene hodc vi khudn
(Staphylococas aureus).

¢) Mién dich liéen két vOi enzyme [Enzyme linked immuno sorbent
assay (ELISA)]

Tro ng phuong phdp nay dd nhay cdm cla phan Ung mién dich d€ phat
hién dugc virus ting 1&n do su lién két cla phlic chat Ab - Ag vGi enzyme nén.
Do su b sung thém chat enzyme nén, mau clUa phdn Ung th€ hién ré hon, cho
phép ngudi ta dinh lugng dugc phdn Ung mién dich va phat hién virus & nOng
d0 rat thdp (Voller va ctv 1976). Ngay nay ngUdi ta da s dung ELISA dé
nhdn bi€t nhi€u loai virus thuc vat khiac nhau (Koening va Paul, 1983). M0t sO
trung tim nghién cUu ndng nghi€p qulOc té da di€éu ché nhimng b0 xét nghiém
ELISA khdc nhau: CIP sdn xudt bd ELISA d€ nhan biét cdc virus X, Y, M O
khoai tdy, virus chan chim & ciy khoai lang va virus da céc & cdy san.

TG chlrc nghién clu chudi thé giGi (INBAP) di nghién cltu sdn xudt

ché
phdm ELISA d€ phit hién virus chiim ngon & ciy chudi.

R6 rang phuong phdp xét nghiém huyé&t thanh ngay cang dugc cdi ti€n va
st dung d€ phan biét nhi€u loai virus. Nhitng Uu di€m chinh cQa phuong phép la:
chinh xdc, nhanh (k€ qud thu dugc cham nhat sau 48 gi0), chi phi cho xét
nghiém thdp nhu cau vé€ hoa chat, di€u kién thuc nghiém don gidn, dé kiém.

3. Xét nghiém bang lai phan ta

Lai phan t( acid nucleic 12 m6t kY thudt m&i phat tri€n gan day, dugc
ap

dung d€ nhan biét, phat hién vat liéu di truyén cUa virus.
Day 13 phuong phdp phan tich c6 dd nhay, tinh ddc trung cao d€ nhan
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biét
RNA hodc DNA cUa virus (Abu, Samah va Raudles. 1983).

Ky thudt bao gdm nhitng nOi dung sau: sdn xudt DNA tuong dOng dua
trén cic ch€ phdm acid nucleic cla virus. DNA tuong dbng nay s& dudc gan
vOi céc
d6ng vi phéng xa "H hodc *’p, va sau d6 cho két hop véi dich chiét tU cay bi
nhiém bénh. Trudc dé, acid nucleic trong dich chi€t dugc tich ra va phan gidi
qua sac ky trén thach va c¢O dinh trén mang nitrocellulose. Bi€u d0 chat dong vi
phéng xa dugc s dung d€ phat hién céc cdp lai dudng tinh.

DNA tudng dong dugc sdn xudt ddc trung cho tUng loai virus va ky

thuat
nay cho phép sang 1oc mo6t s6 1ugng 16n mau bénh.

4. Xét nghiém bang kinh hi€n vi dién tu

Kinh hi€n vi dién t& v&i su hoan chinh vé ky thudt va sau khi Ung
dung phuong phap nhing (Brandes, 1957) c6 thé dua viao xét nghi€m hang loat
vGi sO Iugng mau vira phdi. Khi chlng minh virus hinh diia va hinh s0i & hoa
phong lan (Corbert, 1 974), 3 hoa hué (Asges va ctv, 1974) kinh hi€n vi dién t(f
da mang l1ai nhimg két qud ding tin cdy d0i vdi xét nghiém hang loat. Kho
khin ch( y&u hién nay 14 chi phi cho thi€t bi va sO lugng mau dugc xét nghiém
bi han ché€, dOng thGi loai virus dugc chlUng minh ciing chi 13 loai hinh diia va
hinh sQi.

Néu virus tOn tai dang cau thi rat khé phat hién vi né khd giOng cic cO

quan
t( cUa t& bao thuc vat binh thuong.

5. Ki€m dinh 13 phuong phap duy nhat d€ duy tri tinh sach bénh.

Trd ng vét liéu sach bénh thu dugc bang phuong phap chon 10c qua ki€m
dinh c6 th€ coi 1a gidi phdp tOi thi€u chéng mang lai k&t qud né€u khong ti€n
hanh cdc phuong phédp khic duoc.

Virus stunt cUa hoa ciic khong mat di hodc han ché dan khi xU 1y nhiét.
Vi vay chi ding phuong phdp chon 10c bang xét nghi€m ghép 1én cay chi thi.
D€ bdo ddm sO lugng giOng can thi€t, hang nim & PUc phdi xét nghiém
100000 cay ghép. PE st dung mOt cich tOi Uu chi phi 16n nay, ngudi ta dua xét
nghiém bang phuong phap ghép vao mdt qui trinh khép kin. V&i viéc thuc hién
mOt cdch lién tuc bién phdp niy trong vo ng 6 nim ngUdi ta dd ha ty 1& nhiém
virus stunt cUa hoa cic tU 30% xuOng 0% (Oertel, 1976).

6. Ki€m dinh 1a khéu cu®i cing trong qui trinh 1am sach bénh
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Néu trong qui trinh 1am sach virus c6 thé 4p dung dugc kY thuadt xU ly
nhiét v nudi cdy dinh sinh trudng thi vi€c xét nghi€ém virus chi con 1a bién phap
ki€ém tra culi cung cUa qud trinh 1am sach virus. Nhu vay s€ c6 méu thudn voi
muc dich 1am sach virus n€u ngudi ta st dung 50% cAy trong tap doan ciy trOng
bi bénh lam vat liéu ban dau va coi ching 12 nhitng cAy c6 pham chat tot. MOt
mat thong qua cdi ti€n phuong phap xét nghiém dua d0 chinh xdc cla phuong
phdp 1én cao, ngudi ta phdi ludn tinh dén sO 1ugng virus bdo tdn & nbng d6 tOi
thi€u ma phuong phép xét
nghi€ém khong chlng minh dugc. Vi vay theo kinh nghi€m thuc t€ can ti€n hanh
xét nghiém theo phuong thUc sau:

Pua vat liéu ban dau vao xU ly nhiét trong mdt thoi gian dai d€ lam
sach nh{tng virus man cam nhiét d0, sau dé dung phuong phdp nudi cdy dinh
sinh trudng. Sau tUr 4 dén 6 thang k€ tUr ngay nudi cdy mdi bat dau xét nghiém.
Thoi gian nday d0 d€ tao virus bdo tOn trong cidy dU nOng dd cho phép chirng
minh dugc. Ngu0i ta han ché xét nghiém & sO 1ugng 20000 - 30000 ciy, & hoa
clic dé 1a loai virus stunt, virus khdm, virus asperenie, virus B. Nhing c4 thé
dugc xdc dinh 12 sach bénh la ngudn vat liéu ban ddu d€ cung cdp cdy me cho
sdn xudt. Khodng 5 - 10% sO cé4 th€ nay dugc tich riéng ra thanh tdp doan nhan
d€ cédc nha tao gibng cdi ti€n tinh chat theo y mudn va dd thuan chlng (dOng
nhat) cla gibng. Nguodi ta ki€m tra nhlmg cd th€ niy bang tat cd cic phuong
phép xét nghi€ém virus hi€n c6. V@i hoa cdm chudng ngudi ta da ki€m tra bang
phuong phip huyét thanh cic loai virus carnation woltle, carnation latent va
bang cay chi thi nham loai trU nhitng virus hi€m sinh sdn khoéng c6 bi€u hién
nhan bi€t dugc. Nhimng ciy xidc minh dugc la kho€, ngudi ta ti€n hanh uom
canh r0i sau d6 dua vao xU 1y nhiét, ti€p theo ngudi ta nudi cdy dinh sinh trudng
va culi ciing ki€m tra bang xét nghiém virus. D6 12 toan bd qui trinh lam sach
virus khép kin.

Phuong phdp lam sach virus trong qui trinh khép kin di duQc thuc hién
nhi€u nim & xi nghi€p ciy con thuQc tinh Dresden clla PUc d6i vGi hoa ciic, cdm
chudng (Oertel, 1978).

V. DUY TRI TINH SACH VIRUS

Van dé c6 tam quan trong ddng k€ va ciing 1a van dé quyét dinh cubi
cling d0i v6i thuc tién ndng nghi€p lién quan tGi thdi gian duy tri dugc ciy
trOng sach virus d6i véi thuc tién sdn xudt thi cdy coi 1a bi bénh chi khi nio
ning sudt gidm xuOng.

Hi€n nay trong sdn xudt nong nghi€p va trOng ciy in qud, van dé nay
con chua dugc gidi quy€t thod diang. Vi€c sdn xudt dong elite trong qui trinh
sdn xudt khoai tdy giOng kéo dai nhi€u nim, trong khi d6 nguy cO tdi nhiém thong
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qua y€u t0 truyén bénh ludn tOn tai va phu thubc vao di€u kién khi hdu. Tro ng
nganh trOng hoa tinh hinh thudn 10i hon nhiéu. Hién nay O CHLB Dlc, véi tap
doan nhin cUa hoa cdc va cam chu@ng ngudi ta duy tri dugc tinh sach bénh
trong mOt nim rudi, trong khi chi cdn mOt nim la cé thé thay dugc hoan toan
tdp doan gibng. Vi vy van dé néu ra G trén c6 th€é dudgc trd 10i tém tat nhu
sau: KhOi lugng va chat lugng vat liéu c6 san ban dau xic dinh kha ning sdn
xudt mOt vU khong bi gidm ning sudt do bénh virus.

Gidm ning sudt c6 th€ xudt hién néu ngudn gibng sach virus bi nhiém
sOm. DOi vOi khoai tiy thi nhiém chl yéu do cic yéu tO truyén bénh sOng &
di€u kién tu nhién. PGi v4i ciy hoa thi tdi nhiém xdy ra khi dua cdy giOng sach
bénh vao cic xi nghiép sdn xudt bi nhiém san. C6 th€ néi rang, trong nganh
trOng hoa qui trinh 1Am
sach virus dugc coi nhU mo6 hinh phuong phap. Ciing qua d6 chding ta nhan
thdy phuong phép lam sach virus khong phdi 12 bién phap ch{ra bénh mOt 1an ma
12 mOt qua trinh phlc tap doi vdi ciy trOng di bi bénh tU trudc.

Ngu0i ta c6 th€ so sanh bénh virus cla thyc vat nhin gidng vo tinh nhu
bénh xi hdi cla con ngudi, khong thé chlta bang thuGc men ma phdi thay dGi ca
théi quen sinh hoat. O céc xi nghi€p cong nghi€p sdn xudt gibng ciy tréng c6
th€ g0i cic ti€n bO khoa hoc k¥ thudt 1a mOt loai stress, khi ma t&r mOt ciy ciic
me moOt nim cho 100 ciy uom, trudc kia chi thu dugc 15 va mOt cdy UOm chi
can 11 ngay d€ ra ré, trudc day can 21 ngay. D€ tao di€u kién cho cic xi nghiép
sdn xudt cong nghiép ciy giOng thu dugc nhing thanh tich to 1én hon nlra thi
viéc dau tu hang nidm cho cdng tic chOng bénh virus trd nén can thiét.

Tro ng truOng hQp nhin giOng vod tinh invitro thi vi€c lam sach virus
cang phdi dugc coi 12 di€u kién trudc tién.

VI.QUY TRINH PHUC TRANG

Phuc trdng, sdn xudt cidy sach bénh bao gdm nhi€u giai doan, sU dung
két hgp nhi€u cdng nghé. PE vat liéu sach bénh phan bd d€n ngudi nong dan
phdi qua nhi€u céng doan, ching can dugc thuc hi€n mot cidch nghiém ngdt (hinh
6.1).

VIL. MOT SO KET QUA PHUC TRANG, TAO CAY SACH BENH

1. Cay luong thuc

- Khoai tay:

Khoai tdy 12 cdy trOng & chiu Au, dugc nhin giGng vo tinh va bi virus
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phd hoai nhi€u nhat. Trong thdi gian qua vi€c lam sach virus & khoai tdy m&i
dugc Ung dung mdt ciach cham chap trong qud trinh duy tri giOng. Ngudi ta chi
y nhi€u nhat tGi viéc tao ra cic cdy giOng sach bénh bang qui trinh th( virus va
trOng G cdc khu vuc sach bénh d€ tranh tdi nhi€m thong qua cic loai rép 14. Qui
trinh dugc s dung chl y€u la gi€t cdc cAy cO c6 th€ truyén bénh vao cU khoai
tay(klinkowski va schmelzer, 1974). Tai li€u cho bi€t qui trinh nay c6 th€ ning
cao hi€u sudt thong qua x( 1y nhi€t va nudi cdy dinh sinh truéng. Qud trinh xU
1y nhi€t & nhiét d0 gilta

32 va 38°c trong thdi gian 7 ngay d€n 7 tudn va sau d6 nudi cdy dinh sinh trudng cé
th€ loai trlr dugQc virus A, xo#n 14, x va y trong khi virus M va S ciing dugc gidm
di mOt cich dang ké (Kassanis, 1950; Thomson, 1956-1958; Quak, 1961; Kassanis
va Varna, 1967; Stace-smith va Mellor, 1968; Mc Donald, 1973; Pett, 1974a; Wang
va Huang, 1975).

| Xidc dinh virus

Cay bi nhiém bénh | Xi 1y nhigt do cao

Nudi ciy mé phén sinh (0,3-1,5mm)

- Xt 1§ nhiét d tiép
Nubi cdy trén m6i trudng thich hop - Xir 1y ho4 chéit
- DBidu kién nubi cfy thich hgp

i

T4i sinh cdy

|

Tréng trén vudn vom - Cham séc 161

Xét nghiém virus bing :
- Ciy chi thi
- Kinh hién vi dién tir
- Ghép
- Huyét thanh, ELISA

Cay sach bénh

| - Duy tri su sach bénh (gidm
sét, cdch ly)

- Nhan nhanh bing nhiéu
phuong phép

Ngudi sit dung

(Theo Walbey, 1980)
Hinh 3.1
Cac dnh hién vi dién t& cUa dinh sinh trudng khoai tdy c6 d0 16n tU
80- 100mm cho thdy chiing van con chfa trong tiéu ban t&i 12 thé€ virus x (Krylo
va va ctv, 1973). Tuy vay sau qud trinh phan loai tUf cic dinh sinh truGng d6 van
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thu dugc moOt ty 1& phan trim nhat dinh cic cdy sach virus.
2. Cay thUec in gia stc

PE sadn xudt hat giGng ciy trOng lam thlc in gia sic, vi du cO Tam Diép,
can phdi cé ciy b0 me sach bénh virus d€ tranh sy lay bénh thong qua hat giéng
va ddm bdo thu dugc ning sudt hat cao. Ngudi ta nghién cltu nhi€u phuong
phdp 1am sach virus khdc nhau. XU 1y lanh va nudi chdi ngon mang lai tdc d0
sinh trudng cao, nhung chi sach virus tUng phan. N&u xU 1y nhiét két hop véi
nudi cdy dinh sinh trudng thi thu dugc phan 16n cic ciy sach virus (Frosheiser,
1969. Barnett va ctv, 1975).

3. Hoa huplong

Cic loai bénh virus G hoa huplong thudng lam gidm ning sudt mOt cach
ddng k€ (Schmidt, 1966). Ti€n hanh chon 10c bang mat thudng (Schmidt va ctv,
1972) xU 1y nhiét va nudi cdy dinh sinh trudng (Gipperp va ctv, 1974) cdi ti€n
dan tinh trang sach bénh. Adams (1975) gidi phéng 66% ciy khoi virus hop -
mosaic va latent bang nudi cdy dinh sinh truGng, sau d6 lam sach virus prumis
necrotic ringspot bang x(r 1y nhiét trong thdi gian 10 ngay.

4. Cay thuc phdm
- Cay rau:

Hau hét cdc loai rau, trlr mOt vai truOng hOp ngoai 1€, déu dugc nhan
gi®ng bang hat. Truyén bénh virus qua hat vira m&i dudc chlUng minh & loai
virus giy bénh kham & xa lich va ddu (ddu in qud trang hodc xanh), vi vay O
nhlng ciy trdng nay can phdi chon 10oc nhing ciy lam giGng va thong qua bién
phép trOng trot cich ly d€ tao ra hat gidng sach virus. POi vdi cdc loai virus giy
bénh & ciy rau khic thi qud trinh 1ay lan thuOng xdy ra do ¢ hoc hodc do rép 14,
vi vay can c6 bién phip vé& sinh dOng rudng va phong trl tic nhan truyén bénh.
O moOt sO cdy rau nhan gibng vo tinh (ndm rom...), cAn s dung phuong phdp
nuodi cdy dinh sinh trudng hodc xU 1y nhiét d€ gidi phéng virus (Holmes, 1965.
Paludan, 1971. Mori, 1971. Walkey, 1968). DGi v&i ndm rom, cé th€ lam sach
bénh bang phuong phiap xU 1y nhiét (Gandy va Hollings, 1962) va trong thOi
gian gan day ngUdi ta dd tao dudc phuong phdp mién dich trong agar gel (Meyer
va Smith, 1976).

Ngoai ra @ nhiing ciy trOng dung d€ sdn xudt hat cla ching, c6 thé
nhan gidng vd tinh qua nhi€u nim, vi du nhu sip 10 ngudi ta ciing can phdi c6
vat liéu sach bénh virus ban ddu. Thong qua nudi cdy md, ngudi ta tao dugc
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mOt vai trim cidy va thdong qua bién phdp th( virus da thu dugc 3220 ciy sach
bénh (Walkey va ctv, 1974).

5. Cay #n qua

Cay in qud thuOng bi virus phd hoai mOt cdch manh nhat. Cic th€ virus
giy bénh khdng nhling lan truyén khi nhin gibng vo tinh ma cd khi nhan giOng
bang hat. Ngoai ra ciy #n qud thudng 1 ciy lau nim, ludn ludn chiu tic dOng cla
cdc tic nhan truy€n bénh, vi thé ching rat dé bi nhiém bénh. Viéc chlng minh
virus nhiém & ciy #n qud gdp nhi€u khé khin. Hon n(ra thGi gian U bénh dai va
khd ning chOng chiu cao gdy nhi€u khé khin cho viéc lam sach virus cidy in
qud, vi vay can ti€n hanh cdng tic chOng virus giy bénh & ciy in qud mOt cich
lién tuc.

Vi vi€éc xU 1y nhiét d6i véi cdc ciy than g0 va vi€c nudi cdy dinh sinh

trudng cUa chiing khé khin hon nhi€u so vGi cdc loai cdy than cO cho nén tU lau
ngUdi ta di st dung phudng phdp th(r d€ tim ra cic vat li€u sach bénh ban dau
(Kegler, 1964a).
Qua trinh xU 1y nhiét d0i véi cdy #n qud dén nay thuGng dugc ti€n hanh chl
y€u & nhitng doan canh ma cidc mat cla chiing sé dugc st dung d€ ghép sau
nay. Theo tii li€u tGng hop clia Nyland va Coheen (1969) vé van dé xU ly nhiét &
cic cay than g0 c6 thé€ loai trlr dugc 4 loai virus G ciy anh ddo, 1 loai virus & ciy
man, 7 loai virus & cay tdo, 2 virus G ciy nho dat (nho tiy), 6 virus G ciy dio va
2 virus & phic bOn tU. Thanh cong trong xU 1y nhiét & ciy dn qud khong bao gid
dat dugc 100% & mOi dOi tugng it nhat con 1ai mot, thdm chi mOt sO lodi con
tGi 4 virus khong bi mat hoat tinh khi xUr 1y nhiét.

Nudi cdy dinh sinh trudng & cdy #n qud tGi nay mdi chi dugc sU dung
G nhimg d6i tuong sau: Dau chua (Putz, 1974), diu chua qud dd (Yones va
Vine, 1968), dau chua qud den (Zatyko va ctv, 1974-1975) va ciy tdo (Walkey,
1972). Thuc ti€én cho thdy, d6i vdi ciy dn qua (cdy than gb) vi€c nudi cdy dinh
sinh trudng con gdp khé khin hon bdi vi khd ning tdi sinh cUa ching y€u hon
so v&i cay than cd. Cic thi nghiém trong nhiing nim sap t&i chac chan sé néu ra
nhiing k&t qud mdi, vi du: ngudi ta dang nghién clu & dbi tugng Promis
amygdalor (Mehra, 1974) va Promis serrulata (Boxus va Quoirin, 1974).

6. Cay hoa

O d6i tugng cay hoa chi gdp nhiing ciy nhan gidng vo tinh thudng bi
bénh virus Oertel, 1962) trong khi budc dau ngudi ta chi tap trung lam sach &
nh(ing cAy hoa c6 nghia kinh t€ quan trong (vi du: hoa ctic, hoa anh tic, hoa thuy
tién....). Hién nay ngu0i ta bat dau nudi cdy cac loai hoa khic, vi du nhu hai vé
n{r, hoa hué€, hoa layon... XU Iy nhiét k&t hop v@i nudi cdy dinh sinh truéng
dugc s dung dé€ lam sach virus d6i v&i hoa anh tic (Quak, 1957) va hoa ciic
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(Houings va Kassanis, 1957).

Viéc tao ciy sach bénh trong cic xi nghi€p chuyén sdn xudt hoa di trd
thanh quen thuQc, trong nhltng nim gén diy ¢ Ha Lan c6 nhing cO s@ cla t6
chifc tréng hoa chuyén mén nhén cdc loai vat liéu d€ lam sach virus. 3 Anh
ciing m&i t6 chlic mOt cO quan nhu' vdy goi tat 1a NTD (Lane, 1968). O DU, xi
nghi€p Uom ciy con G thanh phO Dresden ciing nhan cic loai hoa nhu cic, hoa
anh tic, hoa thuy tién d€ xU 1y nhiét va lam sach virus.

Cic diéu kién dugc néu & chudng V d€ lam sach virus doi véi ciy hoa
thuOng dugc thuc hién dé dang, vi thé & nhimg loai ciy trOng nay vi€c lam
sach virus thuOng dugc thuc hién c6 k€t qua nhat.
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Chuong IV

NUOI CAY BAO PHAN VA TAO DONG THUAN
1. Hién tuong don boi cua thuce vat

Hau hét cdc loai ciy trOng cUa ching ta déu c6 mUc bdi th€ 16n hon 1,
phS bién 12 nhj bOi 2n va t& bdi 4n. Nhu vay mOi dac di€m di truyén & nhiing co
th€ nay déu bi hai hay nhi€u allen cla mdt gene chi phdi. Néu dé 1a nhitng co
thé€ dj hgp t, tdc 1a cdc gene trong mOi bO gene nhi bdi hay t& bdi khic nhau
thi bi€u hién tinh trang (phenotyp) cla gene d6 hoan toan tuy thuQc vao tinh
trang 1an hay trQi cUa ching quyét dinh.

Vi vay mUc b0i thé€ 1y tudng d€ ti€n hanh nghién clu di truyén céc tinh
trang phdi 12 mUc don bdi hodc cdc mUc da bdi khic nhung chiing phdi dOng
nhat tuyét doi.

Haploidy 12 bd nhiém sac thé dac trung cUa trang thdi bao tU cla chu ky

phét
trién cla cdy khod t(r. N6 thé hién sy sinh sdn h(tu tinh binh thuGng.

Thinh thodng cdc t€ bao don bOi c6 th€ phan chia va sinh trudng tao
thanh cdy hoan chinh, c¢6 sO nhiém sdc thé bang 1/2 cdy me. Ciy don bdi thu
dugc tUr cAy nhi bOi goi 1a monohaploid, tir cdy da bdi dugQc goi don gidn la
haploid. Thuc t€ c6 su khac biét vé ban chat, vi du n€u xudt phét tU tetraploid
thi dugc goi la dihaploid, & mUc d6 bdi thé cao hon goi 1a polyhaploid (khic v&i
polyplid).

O thuc vat, cdy don bdi duoc hinh thanh tf nhi€u céch khdc nhau. Hién
tuong parthenogenesis G hoa cdi, khi t€ bao c4i khong duoc thu phdn van phat
tri€n thanh cdy. Tuong tU, & hoa duc hién tugng nhu vy ciing xdy ra. Cay don
bOi con xudt hién khi phan hod phoi. TruGng hgp nay c6 tan sO qud thap trong tur
nhién.

TU 1au cdc nha di truy€n va chon giOng ciy trOng di bi€t s dung trang
thai don boi cla cdy trng d€ ti€n hanh nghién c(fu va thong qua da bdi hoa thé
don bOi d6 dé€ thu dugc ciac dang dOng hop tU tuyét doi.

Thong thudng ngudi ta c6 thé thu duge don bOi bang hai céch:

- Chon 10c don bOi xudt hién ngdu nhién vGi ty 1& rat thap.

- Lai xa va sau khi mOt b0 nhiém sac thé thodi bi€n sé& con lai bd nhiém

sac
thé don boi.

C3a hai ciach nay mGi chi thanh cong nhi€u G cédc ciy trOng thuOc ho hoa
thdo (Gramineae).

Ky thudt tao ciy don bdi invitro thong qua kich thich ti€u bao tU phat



tri€n thanh cdy trong nudi cdy bao phan va hat phan cho phép nhanh chéng tao
ra hang loat cdy don bOi di 1a mOt 10i thoat ky diéu dGi véi linh vuc Ung dung
don bli vao nghién cUu di truy€n va tao giOng cdy trOng.
Vi céc thé boi cla thuc vat bac cao ngUdi ta c6 thé s dung vao céc
nghién
clu

- Nghién cUtu di truy€én vé mOi tuong tic cla cic gene.



- Tao dOt bién & mlc don bOi.
- Tao dang dOng hop tl tuyét doi.

2. Phuong phap tao ciy don boi invitro
a) Ky thudt nuéi cay

Nu6i cdy hat phan: Nudi cdy hat phan thanh cong dau tién vao nim 1950

doi
vGi hat phan cay khod t& & ddy Ong phan va t€ bao sinh sdn tao thanh mo seo.

Guha Maheshawari ( 1964, An DO) dé nudi cdy thanh cong hat phén cay bi
tUf tao phdi va tlr cdc phodi nay da cho ciy con hoan chinh.

Ddc biét nim 1968, Nizecki va Ocno da nudi cdy thanh cong hat phan lda, thu
dugc ciy don b0i, tao ra mOt khd ning Ung dung rat 1&n cho cong tac chon tao
gidng lda.

C6 3 phuong thlic nuoi cdy hat phan sau day:

1. Nudi cdy hat phan truGng thanh trén moi trudng nlra cUng. Callus va
cay
con dugc phit sinh truc ti€p tU tii phan.

2. Nudi cdy tii phdn trong mdi truOng nudc, hat phan gidi phéng ra
ngodi, phdi ciy con tdi sinh tU hat phan.

3. Nudi cdy hat phan non.

K&t qud thu dudc qua nudi cdy tii phan cé th€ la: mo seo, phdi, ciy
con. Nhi€u khi trén cing mOt thi nghiém nudi cdy mdt loai hat phdn cé thé€ thu
dugc cd ba loai. K&t quad phu thuOc vao giai doan phat trién cla hat phan va
trang théi sinh 1y cUa ciy cho phan. Nhin chung ty 1& hat phdn, tii phdn cho két
qud rat thdp, khodng 1-2% sO hat phan, tii phan dugc cdy. Di nhién 1a ty 1&
nay phu thuOc vao bdn chat ki€u gene va cic chat di€u hoa sinh trudng dugc
b0 sung vao moi truOng, nhat 1a nhém cytokinin BA, zeatin, kinetin, hodc ngudn
carbon cung cap, glucoza, maltosa v.v...

Nhimng méi trudng chinh s dung cho nudi cdy tdi phdn va phan dugc

tap
hgp trong hai nhém (xem phan phu luc)

Nhém 1: Bao gbm muOi khodng, vitamin va duGng. Thanh phan moi

trudng
nay dung chung cho cd hai giai doan: tao mo6 s€o va tai sinh ciy con.

Nhém 2: Ngoai nhitng thanh phan trén, méi truGng phdi dugc bd sung
thém cidc chat di€u hoa sinh trudng auxin, cytokinin v&i mot ty 1€ thich hop,
hodc than hoat tinh va cdc axit amin khic nhu: glutamin, serin va asparagin.
Nhiing loai thuc vat s& dung mdi truGng nhém 1 la: thuOc 14 va ciy ho ca dOc
dugc.



Nhiing thuc vat st dung mdi trOng nhém hai 1a: 1da, 1da mi. C4c phdn va
tdi phan & ciy niy tao md seo sau d6 mdi tdi sinh cy don bdi, hodc 2n.

b, Phurong thirc phdt sinh cdy don boi

Hi€n tugng phat sinh cAy don b0i tU céc t€ bao giao tI duc cla thuc vat
duagc
g0i 1a sinh sdn don tinh duc (Androgenesis).



NgU0i ta phan biét 3 phuong thlUc sinh sdn don tinh duc:
Sinh san don tinh truc tiép tU ti€u bao tU:
Ti€u bao tU trong bao phan hay phan 1&p 7 Phoi [ Cay don boi.
C&u tric dang phoi (embryoid) phét tri€n truc ti€p tU hat phan. Qua trinh
nay
thuOng xdy ra trong bao phan.
Vi du dién hinh 1a: Ca d0c dudgc Datura, ThuOc 14 Nicotiana

Sinh san vo tinh qua mé s€o:
Ti€u bao tU trong bao phan hay tu do [/ Md seo 7 ChOi [ Cay hoan chinh
(n=1)
Cay hoan chinh phat tri€n tir khGi mo seo, khGi moé nay thudng phit trién
ra
ngoai bao phan.
Vi du: Lia (Oryza, Cai (Brassica), Hoa hué (Lolium), Lia mach (Hordeum).

Sinh sé@n don tinh hén ho:
Giai doan phét tri€n md seo xdy ra rat ngan va khé nhan biét.
Vi du: Ca dOc dugc (Datura); Ca chua (Lycopersicon,).

¢) Cdc bubc phat trién binh thubng va phdt trién phoi cla hat phén

Binh thuOng sau khi dugc gidi phéng tU t& t& hat phdn ch(ta mOt nhan,
giai doan nay dUgc goi 1a giai doan hat phdn don nhan. Sau d6 nhéan chia doi tao
thanh 1 nhin dinh dudng va 1 nhan sinh duc. Nhan sinh duc 1ai chia doi va 2
nhan nay s€ 1am nhiém vu thu tinh kép cho nodn va ndi nhii cUa tdi phoi.

Sunderland (1970) cho rang: Tro ng nudi cdy invitro, budc phit trién dau
tién cla hat phdn van xdy ra nhu binh thuOng cho tdi giai doan 2 nhan. Qua
trinh tao phéi thuOng bat dau tU nhan sinh duc, nhan dinh duGng hay cd hai
nhan, song chU y€u 12 nhian dinh dubng, trong khi nhin sinh duc chi phan chia
mOt vai 18n r6i ngling han. C6 truGng hop ngoai 1€ cdy don bdi phat trién tlr
nhan sinh duc nhung thuOng rat yéu.

Cing c¢6 y kién ngudc lai: Raghavan (1977) cho rang phan 16n

phoi
Hyocyanus niger thu dugc bang nudi cdy bao phan c6 ngudn gbc nhan sinh duc.

V& nguyén tac kY thudt, nudi cdy invitro cho phép tao dugc don boi
bang nhiéu con dudng khic nhau, nhung con dudng bat dau tU ti€u bao t& van
I3 tién IQi nhat.
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Hinh 6.1: Cdc con duOng phdt tri€n cUa ti€u bao tU trong nudi cdy bao phén va
hat phdn dan dén su hinh thanh phoi don bli

d, Nh@n biét vé cdc giai doan phdt trién cUa tiéu bao tr

Mu76n nudi cdy thanh cong trudc hét phdi ndm vimg 3 giai doan phat
tri€n

cla céc giao tU duc trong tdi phan.
O cay thuBc 14 va cdc cay hai 14 mam c6 thé s dung céc chi tidu nhu
chiéu

dai nu, chi€u dai 14 dai, chi€u dai canh hoa va chi€u dai chi nhj (hinh 9.2).

o E'—"- ' Hinit 9.2 Mok so thosg s
,U\ N . N Chi'::.u d i tﬁin" s Reinty theii cu'rf cife .If}f} phiin ﬁ'tluf
H: Chigu dai canh hua Yien guoan démr tndd sinl Iy cuu

D: Chigu dai I4 dai " ; "

hat phidn trong cdc bao plidn

cey froi fd mant
Moo Chvie dia I.-:"iln.g_ sth ook o,
il Chicu g canh e nha kbeed i,
3 I A I T TI E TR A AT
Kb cliny men sirdung losi g e d30h
Chidu dai <l wbip ON = 3-dumn ki
G by i

CH: Chigy da1 ¢hi nhd
34 mm

O ciy mOt 14 m&m nhu lda my hay lda nuGc c6 th st dung cdc chi tiéu nhu
néu trong hinh dudi ddy. MUc d0 phét tri€n cla bao phdn rat phu thubc vao Vi
tri hoa trén bong. Do d6 khi ti€n hanh 18y hoa d€ tich bao phan phdi chi y dén
vi tri hoa trén bdng (hinh 6.3)
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troig kb tidn hiind oy,
e) X&' ly trubc khi nuéi c8y

Nu hodc dong trudc khi nudi cdy dugc xUr Iy giy shock bang cdch cat
khoOi cdy va d€ & 2- 5°C trong thOi gian 24-72 gi0 s€ c6 hi€u qud. Ban chat cla
hiéu quad kich thich la do tdc dOng cUa lanh:

a) Kich thich su phat tri€n khong binh thudng cUa giao tUr duc.

b, Tich luy hat phdn don nhan (Uc ché sy phit trién ti€p & céc giai doan

sau).

3. Tinh to4n hiéu quad nuéi cay don boi

K&t qud nudi cdy dugc tinh theo mbt sO ty sO sau:
a) Ty 1é bao phan tao callus va phoi:
(NAC + NAE)
CR = 100
NA

CR : Ty 1é tao md seo tinh theo %

NAC : SO bao phan c6 callus.

NAE : SO bao phdn c6 phoi

NA : TOng sO bao phan dugc cdy.
b, Ty 1é bao phan cé phéi (CE tinh theo %):

NAE
CE = 100
NA
c) Ty 1é callus va phéi trén sO hat ph@n nuoi c@y (SE tinh theo %):
(NC + NE)
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SE =

Na.f

100
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NC : SO callus.

NE  : SO phoi.
f : SO hat phan/Bao phén.
d, Nang sudt tao callus hay tao phoi
(PE):
NC + NE
PE =
NA

Quan sit cUa nhi€u tic gid cho thdy, dung nhiing cdy me cé nguOn gdc
bao phdn (vi du nhling cay dugc ddng hgp tl hod bang nudi cdy bao phén invitro)
d€ thu bao phan cho nudi cdy ti€p theo thi ning sudt tao callus va tao phoi ting
lén ding k€.

Lia my: - GiOng lun Cesar (2n=42) cho CR = 1%

- Dong 1udng don bdi (2n=42) cho CR=10%
Thudc 14: - GiOng thuan cho CR = 0,27%

- GiOng lai CR = 1,45%

- Gibng hén hgp CR = 0,55%

- Dong luGng don bbi CR: 4-20 %

4. Hién tuong bach tang trong nudi cay don bodi

O cic d6i tuQng cdy hai 14 mdm nhU Datura, Atropa, Nicotiana,
Brassica... khi nudi cdy bao phan ciy don bli thuOng phat tri€én truc ti€p tU ti€u
bao tU va it khi xudt hién ciy bach tang. Nhung & nhlng d6i tugng ciy mOt 14
mam nhU lda nuGc (Oryza), lda my (Triticum)... cdy hoan chinh phdt sinh thong
qua giai doan mo seo thi ty 1€ ciy bi bach tang chi€m kha cao (20-30 % hodc cao
hon n(ra).

Ty 1€ cay bach tang phu thudc vao:

a) TuGi mo seo cdy chuyén tU moi trudng tao mod s€o sang mdi trudng

tai
sinh cdy. Cang cdy chuy€n muln ty 1& bach tang cang cao.

b, Nhiét d0 nudi cdy: Nhiét d0 cao thuOng lam ting sO 1ugng ciy bach tang.

Nghién cltu vé siéu cdu triic t€ bao 14 cAy bach tang cho thdy trong ti€n
lap th€ cla cdy bach tang khong cé ribosom. NhU vdy qud trinh sinh tOng
hgp céc protein hodc cic ti€u phan protein cUa lap th€ nay khoéng hoan chinh,
dan dén tinh trang lap vo sac khong phat trién thanh luc lap duoc.

Ciing c6 gid thuyét gidi thich hién tugng bach tang 12 két quad cUa hiéu
Ung me: Hiéu Ung me bi€u hién r5 & mbt s6 dac di€m di truyén t€ bao chat: Khi
thu phan chi c¢6 nhin cUa t€ bao sinh duc duc dugc chuyén sang t€ bio noin. Vi
vay céc tinh trang di truyén t€ bao chat chi di truyén theo dang me. Hat phén la
t€ bao ch(ra rat it nguyén sinh chat, tlc 1a sO lugng ty thé va tién luc lap ciing rat
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it. Khi nudi nhitng t€ bao nay thanh nhiing c0 th€ thuc vat hoan chinh cé thé
xdy ra hién tugng mat cin dOi trong tuong tic di truyén gilta nhin v cO quan
t(r, dan dén sai 1&ch trong qud trinh phét sinh cd quan t(, dac biét 1a luc lap.
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5. Ung dung don boi

Thé don bdi thuc vat duge st dung trong céc linh vuc sau:

a) Nghién clru vé€ phéi hoc thuc nghiém: chU yéu trén cic dbi tudng
ma phdi phét tri€n truc ti€p tU ti€u bao tU trong nudi cdy bao phdn thong qua
qud trinh sinh phoi dOn tinh (androgensis).

b, Nghién clru vé t€ bao hoc: Cay don bdi c6 th€ sinh trudng va phit
trién
tGi giai doan ra hoa, nhung bat duc. Khi nghién cUtu qud trinh phin bao gidm
nhiém dau tién cla t€ bao me hat phan ciy don bdi, c6 thé phat hién dugc nhi€u
di€u 1y thi vé quan hé tuong tic gilfa cdc nhiém sac th&, bGi vi bd nhiém sdc
th€ don bOi khong th€ gidm nhi€ém binh thudng dugc.

Vi du: Nghién clru b0 nhiém sac thé cay thubc 1d (Nicotiana tabaccum)
nhi bdi ngudi ta thdy c6 48 NST, lic phan chia gidm nhi€ém ching sdp thanh 2
day, goi 1a day S va diy T. MOi diay gOm 24 NST. Nudi cdy don bdi cla né c6 sO
lugng NST n=24 va theo ddi phan chia gidm nhiém cUa t€ bao me hat phdn
ciing thdy cdc NST x€&p thanh cdp: 12S + 12 T. Piéu nay chlng t6 bd NST don
bOi cla ciy thubc 14 c6 nhitng bi€u hién nhu moOt bd NST ludng bdi, vi céc
NST trong diy S d€u tim thdy NST tuong dOng trong diy T. Pay 1a két qud
rat pht hgp v&i lich si phdt sinh chlng loai cUa cdy thudc 14 trOng:

Nicotiana tabaccum = N. Sylvestris x N. tomentomis

(2n = 48) (2n = 24) (2n: 24)
(n=12S) (n=127T)
I
Haop bao
2n=12S +127)
I

Ludng boi hod
(4x=24S +247T)
(=bd NST cla cay thuOc 14 trOng)

Nhu vay ciy thuOc 14 trOng 12 mdt dang t bOi, nhung khong hoan
chinh (allotetraploid), bi€u hién la cdy don bdi n = 12S + 12T bat thu do khong
phdi tat cd NST cla b0 S déu c6 NST tuong dong & b0 T.

Cay khoai tiy (Solanum tuberosum) cing 1a moOt thé t& bdi khong hoan

chinh.

c¢) Nghién cUru dét bién va di truyén
Tro ng bO gene don bdi khong c6 quan hé tinh trQi Ian ma chi con quan hé
b0
sung gilta cdc gene, vi vay vi€c nghién c(u chlc ning va mOi tuong tic gene
dugc don gidn hoa ding k€.
d,Tao giéng thuan
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*Tao dong dOng hop tu:
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Thong thuOng bang con dudng tu phOi, néu mubn dat dugc dong dong
hop tl cla bO gene 2x thi phdi qua 10 thé hé va bd gene 4x thi phdi qua 30 thé
hé. Bang nudi cdy don bdi va da bdi chi can 1 thé hé.

so sanh hiéu qud chon giéng bang cic phuong phap khdc nhau:

+ Cay tu thu

Fl Aa
F2 1/4 AA ;1/2 Aa; 1/4 aa

+ Nudi cdy don b0i

Fl Aa sé€ cho 1/2 A va 112 a giao t& duc

FDH 1/2 AA va 1/2 aa

Né€u s0 locus 12 10 thi tu phoi can 410 c4 thé mdi c6 mOt c4 thé dOng
hop & F2. Tro ng khi d6 don bdi chi can 2'° cay PH da c¢6 mOt ¢4 th& ddng hop.

Néu s6 locus 1a n thi don bdi cho phép dong dong hgp xudt hién theo tan

sO
(1/2)" va phudng phap c6 dién sé& 1a (1/4)" . Pua thém cic hé s6:
NE + EC
Pl: tan sO tao don boi
- NA.f

P2: ty 1€ nhi bOi hoa thanh cong
Ta c6 ty sO:
P1.P2.(1/2)"
E =

(1/4)"
Bi€u thi hiéu qud so sidnh gilta phuong phdp don bdi va phudng phip
dién ©O

Né€u E = 1 phudng phap don bdi hiéu luc hon
P& duoc nhu vay thi: P1 . P2 > (1/2)", n€u n cang 10n thi P1 . P2 cang nho
va
nhu vay hi€u luc cla phuong phép cang 16n.
Nhung vi gi(ra cdc gene c6 su lién k€t vGi nhau cho nén phdi
tinh: PLP2 = (1/2)" " n: bi€u thi sy lién két
+ C6 thé€ thong qua tinh todn d€ chon phuong phép thich hgp
Vi du: C6 20 gene dOc 1ap hodc lién két theo phudng thic trdi, siéu troi,
bang
tinh to4dn cho thdy phuong phdp don bdi c6 uu thé khi:
- Gene c6 tuong tic di truyén
- BO nhi€ém sac rat di hgp
nh{ing truOng hop tinh di truyén 6n dinh thi hai phuong phdp nhu nhau.

o]
0] nhitng truOng hgp tinh di truyén khong 6n dinh thi phudng phip don



bdi
c6 hiéu qua hon.
* Phan tich so sdnh hi€u qud chon l0c trén dOng rudng.
Trong qud trinh ddnh gid va chon 10c giOng, hi€u qud cUa ching thuGng
bi
nh(ng y€u t0 sau day can trd:
- Kha niing xudt hién cdc bi€n di do gene c6 hi€u Ung cOng thap.
- C4c ddc tinh gene tr0i th€ hi€én manh 1an 4t cdc ddc tinh c6 1gi khac.



- Phan ly trong dong cao.

Qua thuc t€ lai tao, so sanh chon 1oc gilta hai phudng phdp cho thdy,
qua nudi cdy, tao cdy nhi bli tUr cidy don bdi c6 nhlng uu di€ém, khac phuc
dugc céc thi€u sét trén.

Bang 6.1: Nhitng dang kiéu hinh (phenotype) & cdc thé hé khdc nhau

Thé hé Cic bién di
F2 (gi(ta c4c cd thé) VA + VD + VE1
F3 (gilra cac dong) VA + 1/2 VD + VEP
F1 (nh(tng ciy nhi bdi tU cdy don b0i) | 2A + VEP

NhU vay chon 1oc tU quan thé céc cay nhi bdi tU cdy don b0i da loai trlr
dugc su dnh hudng cla gene tr0i, ddng thGi 1am ting dugc kha ning tich luy cic
gene c6 hi€u Ung cOng 1én gdp ddi. .

- Khi ta xét cdc bi€n di con lai cla cic thé hé trong pham vi cic 19,
dong, chiing ta ciing thdy cdc Uu di€m cUa cdc phudng phdp tao ciy don boi.
Nhitng bi€n dGi xudt hién trong 16:

Thé hé Bién di
Tro ng cac 16 F3 1/2 VA + 1/2 VD + VEI
Tro ng céc 16 F4 1/4 VA + 1/4 VD + VEI1

Tro ng quan thé cay nhi bdi tUr don bdi VE1
R& rang trong quan th€ con lai @ F3 va F4 qua ty phOi, tan sO xudt hién
cic bi€n di do gene trQi va gene tinh cOng van con. Nhung & quan th€ ciy nhi
bOi hod ciy don bdi chi chiu mOt y€u td tic dOng I1én qud trinh chon 10c 13 moi
trudng.
Kasha, Reinberg va Fedak (Canada)
Pai mach x Kiéu mach
Avena Hordeum
Chon 1Qc theo 3 phuong phép (bdng 9.2):
- Chon dong Generalogic G
- Chon cd thé Single Seed Desent (SSD)
- bon bdi (DH)
Bang 6 .2.

Ong phap SSD(FG) G(FG) DH
Chi tiéu

Cap lai: Paragon x Zephyr
Ngay tro 53,6 54,6 55,8
Ning sudt khém 18,8 18,1 17,2

Cap lai OB73 x Champlain




Ngay trO
Ning sudt khém

21,5

20,4

22,1




So sdnh 60 dong DH véi cdc dong tu phdi canada cé:
17 dong DH > dong tu phdi vé€ sdn lugng
16 dong DH > dong tu phdi v€ kich thudc hat
14 dong DH chin sém hon

6. Stic sOng cla cic ca th€ ludng nhi boi

Nhin chung sUc sOng cla cic c4 thé DH kém hon céc c4 th€ di hop.

Tinh di hgp bdo luu ting dan 1én vi nhing thay d6i va dlt khic NST
(chromosome) khong sUra chita dugc. Trong truGng hop cdy DH phdi ti€n hanh
tU thu phan d€ tich luy tri s6 di hgp bdo Iuu - ting sUc sOng. Hién tugng ting
gidm slc sOng lién quan t&i tinh di hgp dugc gidi thich nhu sau:

Crick (1974) cho rang nh{tng doan ADN khéng tao sQi kép ma tao cic

dang
s0i don. Poan phan t& don nay man cdm v6i céc phan t& cla moi trudng.

Gia thiét vé su sdp x€p gene trén phan t&r ADN cé vo ng khuyén

Si: gene cdm Ung
R i: gene di€u khién
S ij: gene cdu triic

Wallace (1975-1976) Ung dung md hinh nay gidi thich hién tuQng siéu trbi &

Drosophilla - d0t bién lam ting sUc sOng:
Al Al A2
A2 Al A2

Hién tugng siéu trdi khong th€ do mOt dOt bi€n giy ra dugc.

O 1th( tu cdc gene man cdm S dugc sdp x&p theo thtw S 1,S2, S 3, S
4, nhung do 2 d6t bi€n ma th( tU d6 thay dBithanh I. véitrat twS1,S3,S4,S
2.

Néu xét theo thOi gian thi sau khi ddo trat tu cdc gene cdm Ung sdn
pham gene d6 s€ xudt hi€n nhanh hon, sUc s6ng cla cO thé€ cao hon.

7. Nhiing tOn tai trong nghién ctru don hoi

Maéc du viéc kich thich hat phdn phét tri€n thanh cidy don bdi 1a niém hy
vong to 16n cho cong tic cdi luong gidng ciy trOng, Melchers (1977) da dé nghi
Ung dung phuodng phdp nay két hop vGi cic phuong phip cO di€n khic, nudi
cdy bao phdn hién nay van chua dip Ung dudc yéu cau to 16n cla cong tic
giOng cay trOng, vi kY thudt nay mdi thanh cong 3 khodng trén 30 loai cUa trén
20 chi. Di€éu nGi bat 1a thanh cong nay mdi chl y€u G cic chi va loai thubc
ho ca (Solanaceae), ho cdi (Brasicaceae) va hoa thdo (Graminaceae).

ThOi gian qua ngUdi ta di ti€n hanh cic thi nghi€ém véi qui mo 16n trén



dGi tuong cay trOng ngii cOc thudc ho hoa thdo, nhung két qud mdi han ché &
lda mi (Piquard, 1978) va lda nudc (Niiseki va Oono, 1971, céc tic gid Trung
Quéc, An P9, Viét Nam ...).



Mubn Ung dung phuong phdp don bdi c6 hi€éu qud doi hdi phdi c6 sO
lugng don bdi 16n. Nhung dén nay c6 thé ndi chiing ta chua ndm dugc chinh
x4c yéu cau dinh duGng can thiét.

PGi vGi thuOc 14, mdi truOng dinh duGng d€ nudi bao phan rat don gidn
gOm mu6i khodng va dulng saccharose, khong can cic chat hitu co khic va
ho6c mon sinh trudng (Vasil va Nitsch, 1975).

Thé nhung d€ nudi cdy bao phdn lda nudc va lia my thanh cong, céc tic
gid Trung Qubc phdi diung thém dich chi€t khoai tdy ma thanh phan chua dugc
bi€t tdi. Mdc du vay bao phan céc loai ngii cOc dugc nudi cay ciing chi tao md
seo, d€ c6 ciy hoan chinh phadi ti€n hanh tao chOi tU md seo d6. Thong thudng
thi ty 1& bach tang rat cao. Vi du Mix va ctv (1977) nhan dugdc 3400 ciy bach
tang trong sO 4000 cdy y€n mach tii sinh tU mo seo bao phan.

Ngoai ra trong sO c4 th€ thu dugc thdng qua budc tii sinh tU mo seo mot ty
1& ddng k& da 1 cdy nhi bdi (60%).

Tro ng nudi cdy bao phdn, viéc xudt hi€n nhiing phdi 1uGng bli tU t€
bao 1udng bOi clia vO bao phan chua th€ loai trlr duge. Vi vay ngudi ta dang thi
nghiém tao ciy don bdi tU hat phan phan 1ap. Puong nhién moi truOng nudi
cdy hat phan phan 13p doi hdi phlc tap hon mdi truGng dinh duGng nudi cdy
bao phan. Moi truOGng nudi hat phdn Petunia c¢6 ch(a auxin, cytokinin va acid
boric.

ThuOng 13 ngudi ta phdi nudi cd bao phdn 4- 16 ngiy trén mOt mdi
truOng dinh dudng r0i sau dé6 mdi tich riéng hat phdn d€ nudi ti€p tuc trén mai
truOng cii d6. Hiéu qud cla phuong phip nay rat cao, di dat t&i 1000 phoi/dia
petri. Thong qua qué trinh nudi trudc d6 moi trudng dinh dudng dugc b sung
thém nhlg chat can thi€t do bao phadn ti€t ra. Glutamin 13 mOt thanh phan
quan trong, nhung con nhi€u chat khic van chua dugc biét tdi.

Sau diy trinh bay sO 1UQc qui trinh tao cAy don bdi thudc 14 tU hat phan

phan
1ap (theo Nitsch, 1976).

a) Cam Ung

+ Tao ciy don bdi: NU hoa dugc xU 1y bang ly tdm 2000 vong phit
trong thdi gian 30 phit & nhiét d6 5- 10°C, sau khi cat d€ 48 gid ¢ 2-5°C

+ Tao cdy nhi bOi: NU hoa dugc ngadm trong dung dich 0.04% colsicin va
2% dimethyl sulfoxide (chdt dan nap) trong thOi gian 24 gid & 2-5°C va hit chan
khong. Sau dé r(ra sach dung dich colchicin va x(r 1y 1anh ti€p 24 gi0.

b, Nuéi bao phén

Bao phdn dugc tich tU nu, nudéi 3 ngay trong mdi truOng khodng
Halperin ch(fa 2% duOng saccharoza va Fe - EDTA (5ml/l; Na, EDTA 754 mg +
FeSO,.7H,0 557mg pha trong 100ml nudc s6i), pH 5,8. Nudi 50 bao phdn trong
5ml moi truOng 10ng.

¢) Tdch va nuéi hat ph@n



Ep bao phdn bang diia thuy tinh, 10c hat phdn bang 1udi c¢6 mat 48 m va
dua vao Ong ly tAm vo tring c6 bong & ddy. Ly tAm 850 vong/phiit va rlra hai 1an
bang mdi trudng mdi. Nudi hat phdn véi nbng d0 104 hat phdn/ml, moi dia
petri duOng



kinh 5 cm nuéi 2,5 ml dung dich, d4n parafilm va d€ & nOi c6 4nh sing nhat. Sau 30
ngay s€ xudt hi€n phdi non.

Bang 6.3: Mét s6 d6i tuong nuéi hat phan phéan 18p thanh cong

S6 TT DOi tugng Tac gid, ndm
1 Cai (Brassica) Kameya va Hinata (1970)
2 Ca chua (Lycopersicon) Sharp va ctv (1972)
3 Ca dOc duoc (Datura) Nitsch va Noreel (1973)
4 Thubc 14 (Nicotiana) Nitsch (1976)
5 Hyoscyanus Wernicke va Kohlenbach (1977)




Chuong V
NUOI CAY TE BAO TRAN VA UNG DUNG

Dua trén nhimg thanh cong trong dung hop t€ bao dOng vat va ngUdi
(Honor Fell mo6 t& nh(ing thi nghiém dau tién vao nim 1959) ma cdc nha sinh 1y
thuc vat ndy sinh ra y tudng ghép t€ bao thuc vat véi nhau. Thong thudng té
bao dOng vat khdng c6 vO nén dé dang ghép v&i nhau, trong khi t&€ bao thuc vat
c6 vO cellulose bao boc khong th€ ghép véi nhau dugc. Cic nha thuc nghiém
phdi mat nhi€u nim mdi phd bd dugc thanh cellulose cUa té€ bao thuc vat. Hai
bi€n phdp pha thanh t&€ bdo 12 bién phdp cO hoc va bi€n phdp enzyme. Ngudi cé
cong 16n trong van dé nay l1a Cocking (1960-1973). Tuy vay kY thudt protoplast
chi phét tri€n manh tU sau cdng trinh cla Takebe (1971) tdi sinh cdy hoan chinh
tUr protoplast tach tU 14 thuOc 14.

I.PHUONG PHAP TACH VA NUOI CAY TE BAO TRAN

Mac du tu liéu khoa hoc t6ng két réng ¢6 hai cich tach protoplast. b6 1a
bién phdp cO hoc va bi€n phdp men hoc. Nhung trong thuc t€, phuong phip men
hoc c¢6 hiéu qud hon rat nhi€u phudng phip cG hoc, phudng phiap men hoc ¢
th€ tich dugc hang gram protoplast. Cic enzym dugc diing 1a cellulase, pectinase
hay hemicellulase hoan toan khong dOc hai d0i vdi t€ bao. BGi vi thanh t& bao cé
thanh phan gbm pectin, cellulose, hemicellulose cho nén phdi st dung hén hgp
enzyme bao gOm:

Pectinase ph4 huy pectin.
Cellulase phé huy cellulose.
Hemicellulase phd huy hemicellulose.

Ngoai ra, d€ protoplast khong bi v3 sau khi thanh cellulose bi ph4 huy, nguoi
ta phdi st dung nh(rng chat lam ting 4p sudt thdm thdu vao dung dich enzyme.
Thanh phan dich enzyme gbm c6 (theo Constabel, 1975):

- Pectinase

- Cellulase

- Hemicellulase
- Sorbitol

- Mannitol

- CaCl, 2H,0



- CaH,(PO,). 2H,0

Tuy theo tUng d0i tugng va tUng loai mdé ma thay d6i nOng dd cho thich

hOp.

- Sau khi x(r 1y enzyme cellulas, protoplast dugc thu nhdt l1ai bang mdy
ly tAm, sau d6 dem rUra sach v8i moi truOng khong ch(ta men va cudi cung
protoplast chuy€n sang dung dich manitol:

- Tao nht dich protolast v&i mat do 10* - 10"/ml ch&t nguyén sinh dugc

cay
trén dia trén moi truOng mém, hodc trong moi truGng 10ng:



- Sau khi cdy 5 - 10 ngay, chat nguyén sinh tGng hop thanh t€ bao mdbi va
bat dau phan chia. Tro ng giai doan nay, khi t€ bao phan chia, méi trudng cé thé
dugc pha loing vGi moi trudng m&i d€ duy tri sy sinh trudng va phan chia cla té€
bao.

Vi protoplast thuc chat 1a t€ bao trdn khong cé thanh cho nén cé thé
tich dugc tUr nhi€u nguOn khic nhau nhu cdc b0 phan cla ciy (chU yéu la
mesophyl cUa 14, md seo, t€ bao don).

II. UNG DUNG TE BAO TRAN

Protoplast c6 thé dugc st dung d€ nghién c(tu ba van dé chinh sau day:

- Chon dong t€ bio.

- Dung hop protoplast d€ lai vo tinh t€ bao thuc vat.

- Bién nap di truy€n, dua cic cO quan tU virus vd DNA ngoai lai vao té€
bao thuc vat.

1. Chon dong té bao

Thuc vat thugng dang thudng c6 kich thudc khd 16n cho nén cdc kY thudt
xU 1y va chon dong khé thuc hién vdi sO 1uong ca th€ theo tinh todn xic sudt
thOng ké, chinh vi vay kY thudt chon dong thudng dugc Ung dung & doi tugng
vi sinh vat va dat dugc két qud rat khd quan.

VGi bién phép bO thanh cellulose va dua co thé thuc vat vé trang thdi
tUng t€ bao riéng ré vdi kich thudc khong 16n hon nhi€u so v6i cd thé vi sinh
vat cho phép ti€n hanh kY thudt chon gidng vi sinh vat dGi vdi thuc vat thugng
déng va ha déng.

MOt dia petri dudng kinh 5-7cm cho phép nuéi t6i 5.10° protoplast thudc 14
trong khi muén nudi trong 5.10° cdy thuSc 14 cAn ¢6 trén 5.10° m’, tlc trén 1a 100ha
dat canh tic.

Ngoai ra cO thé thuc vat thugng déng 12 co thé da bao dugc phan hod
thanh cdc tG chlic khic nhau: N€u ti€n hanh x( ly d0t bi€n toan ciy thi rat khé
dat dugc tan sO can thiét. SU dung t€ bao tran riéng ré cho phép loai bd moi
tuong tic vGi cdc t€ bao bén canh va nhimg thay dGi di truyén c6 di€u kién bi€u
hién r6 rang hon.

Nhing k€t qua cu thé Ung dung protoplast trong chon giOng t€ bao sé&

duagc
trinh bay & chuong VII.

2. Dung hop t€ bao tran va lai v6 tinh
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a) Ban chdt cUa lai sinh dudng (somatic hybridization)
La qué trinh dung hQp hai t€ bao tran sinh duGng (soma) d€ tao thanh mot
te
bao lai hOn hop. Trong viéc lai cc t€ bao soma xay ra hai hién tuong:
- Dung hgp chat nguyén sinh, cdc cO quan tU.
- Dung hgp nhan.
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Trudng hogp lai sinh duGng tron ven la trong d6 cd hai qué trinh dung
hop déu xdy ra, nhung tan sO xdy ra thap. ThuOng thi chi xdy ra dung hop
nhan, con t€ bao chdt sau khi dung hop mOt thGi gian ngén c6 sU chOn 1oc dao
thdi, va chi mOt trong hai t€ bao phat tri€n. Ca hai hinh th(c déu cho ra nhiing té
bao lai thuc su goi la hybrids.

O moOt s6 trudng hop khdc, dung hop chi x8y ra véi t& bao chat va cO quan tU,
con nhan van gilf nguyén, tao nén cic t€ bao cybrids (hinh 10.1).

b, Cdc phuong phdp dung hop té bao TG
Viéc lai hai t€ bao trén thuc vat c6 thé dugc thuc hién bang hai phuong
phép:
1. Hod hoc: C4c chat nguyén sinh c6 4p sudt thdm thdu giOng nhau, dé
dung
hop chiing chi can su c6 mat clla mOt s6 chat hoa hoc nhu:
- NaNO; tao diéu kién t& bao dung hop dugc 25%.

Hinh 18.] Hybrids,
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grurl:ulu:-

' genetchi amives

Hinh 7.2. Chuyén gene CMS bang dung hgp t€ bao trén G ciy thubc 14

- Polyvinyl alcohol dextrant va PEG, cing v0i Ca™" va 6 pH=8 c6 thé giy
mOt ty 1€ két hop cic t€ bao tU 1 - 100% .

2.Ly hoc (Electro-fusion): NhO nhiing xung dién cUa dong dién truc ti€p
lam thay d0i di€n tich b& mat cUa mang plasmalema, tao ra sUc hit gilta cic té&
bao trén. Bang cich nay t€ bao dung hop dat ty 1& 100%.

Viéc nhdn biét, chon 10c cic t€ bao lai dugc quan sit bang mat dudi
kinh hi€n vi ngugc. Thong qua nhitng ddu hi€u chi thi nhu: tinh phat quang
hodc nudi cdy chiing trén mdi truGng cé nhing enzyme, hodc san pham hoa hoc
dac trung:

c) M6t s6 thi nghiém va két quad nghién clu

Nim 1972, Carlson da tdi sinh dugc cdy thubc 14 lai tU sdn phdm dung
hop protoplast cUa hai loai: Nicotiana glanca + N. langstorff, bat ddu mot thoi
kY phit tri€én mdi cUa k¥ thudt protoplast.
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Thi nghiém cla Melchers (1974):

Ong dung protopplast cUa hai loai thuOc 14 Nicotiana tabacum:
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- GiNCA)'ng s (sublethal) khong t6ng hop dugc di€p luc binh thuGng nén rat
man
cam v&i 4nh sang cuOng do cao.
- Gi,(A)'ng v (virescent) ciing khong tao dugc luc lap binh thuOng 14 non
trang
hoan toan va man cdm vdi 4nh sdng cudng dd cao.

Hai gifng nay 12 hai dang d6t bién cé th€ bO sung cho nhau dugc khi lai
tao, nghia 13 nudi cdy @ 4nh siang 800 lux t&i giai doan ra hoa, sau d6 cho thu
phadn chéo sé thu dugc cdy lai F1 c¢6 14 xanh binh thuGng va chiu 4nh sing cao
(10000 lux).

Melchers di ti€n hanh tich protoplast cla cidy don bli thu dugc tU nudi
cdy bao phdn cla cdy s va cdy v rOi cho dung hop. Sdn pham dung hgp dugc
chon 1oc trén moi truOng chi€u 100001ux cho két qua chi nhitng hgp bao sOng
va phat trién thanh khOi mo seo xanh, trong khi cic loai t€ bao b0 me déu
chét. Cay tii sinh tU khOi mo seo xanh c6 14 xanh binh thuOng va chiu dugc dnh
sdng cuOng dd cao.

Thanh cong cla Melchers 12 di s& dung hai d6t bién b6 sung va chlng
minh dugc sdn pham dung hgp mang gene bG sung doé.

Thi nghiém cUla Schieder 1975:

Schieder st dung 2 loai d6t bién dinh duGng cla loai réu Sphaerocarpos
donollii:

- POt bi€n A khong tEng hgp dudgc axit nicotinic

- Ot bién B khong tao dugc glucose

Mu6n nudi A phdi dua axit nicotinic vio mdi truOng vai muOn nudi B
phdi dua glucose vao mdi truOng.

Tach protoplast t A va B sau d6 ti€n hanh dung hQp. Nudi toan b0 &
moi truOng thi€u glucose va axit nicotinic. C4c loai protoplast b6 me hodc san
phdm dung hop cuing loai chét vi thi€u glucose hodc axit nicotinic. Chi c6 sdn
pham dung hop chinh thc gilta A va B c6 th€ sOng sét dugc, sau d6 dugc tdi
sinh thanh cdy lai c6 kha niing tOng hgp axit nicotinic va glucose.

Phuong thUc tao cdy lai nhu vUa trinh bay khong bao gi0O cé trong thién
nhién, ma chi thuc hién dugc bang con dudng lai protolast.

ThOi gian qua ngudi ta di ti€n hanh lai mOt sO cdp rat xa nhau. Vi du:
Maliga (1976) lai t€ bao tran cUa d0 tuong va lda, nhung sdn pham dung hop
mat dan khad niing phan chia.

Ciing & Hungari trong Trung tdm nghién cUu sinh hoc Szeged ngUOQi ta
ti€n hanh lai t€ bao ca rét vGi t€ bao ngUdi va sdn pham dung hgp sbng dugc
mOt thGi gian c6 phan bio va tGng hop axit nucleic.

1976, Kao da nhén dugc t€ bao lai gilta d0 tuong vdi thuGc 14 va nudi
dugc 4 thang. Qua hang ngan th€ hé phan bio, hai bd nhiém sdc th€ van
dOng thOi hoat dOng va thé hién dU tinh chat cla t€ bao lai.

Két qud cla Melchers trong lai protoplast gilta ca chua va khoai tdy danh dau
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mOt mOc quan trong trong linh vuc nay.

Cay lai ca chua va khoai tdy dau tién ra dOi nim 1977 khi lai protoplast cUa
cy ca chua Lycopersicon esculentum (Mill)/var.cerasiforme (Dunal) Alef (DOt bién
xanh vang Rich) v&i protoplast t€ bao mo s€o nudi trong dich 10ng cla dong
khoai
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tdy luBng bdi DH s6 HH 258. San phdm dung hgp lic ddu chi tdi sinh ré vé sau
thu dugc chOi nhung khong phin biét dugc chdi ciy lai hay chbi khoai tiy c6
mau 14 bat thuOng. Phan tich nhiém sac thé khong két qud vi nhiém sdc thé
khoai tdy va ca chua rat khé phan biét hinh dang. NhO cé bi€n phip clUa Holdn
1a gilta ca chua va khoai tdy c6 sU khdc nhau v€ biing protein cUa enzim ribulose-
1,5- biphosphat carboxylase trén di€n di SDS tu d6 ma Melchers phan biét dugc
sdn phdm dung hgp vai t€ bao bb me.
Cdc dang cady lai duQc phdt hién:

- Cay lai c6 plastome(bO gene luc lap) khoai tay

- Cay lai c6 plastome ca chua

Dang 1: potato + tomato c¢6 plastome cUa potato dUQc gQi 1a pOmatoes
(ti€ng PUc Karmaten ghép cUa hai tU kartoffel + tomaten).

Dang 2: potato + tomato nhUng c6 plastome cUa tomato dugc goi la
topatoes (ti€ng PUc tomoffeln ghép cUa hai tU tomaten + kartoffeln).

Tro ng hai dang nay, mOt sO ciy c6 khd ning tao bd phan gidng cU nhung
hoa van bat thu. Van dé nay dang dudc nghién cltu, hy vO ng s tao ra dugc
ciy rau c6 quad ca chua va cU khoai tay.

3. Bién nap gen vao t€ bao tran

Thong tin di truy€n desoxyribonucleic acid DNA tOn tai & 3 dang chinh:
- DNA c0 th& thugng dang trong d6 c6 DNA nhan, DNA cG quan t(f
- DNA vi sinh vat
- DNA plasmid.
Bi€n nap thong tin di truyén (transformation) 13 kY thuat s dung DNA
tinh khi€t dua vao cO th€ hay t€ bao khic va theo doi bi€u hién cla thong tin di
truyén mdi nay.
Hién tugng transformation dugc phat hién 1an dau tién & vi
khuan
Pneumococcus trong cic thi nghi€m cUa Avery, Macleod va Mc Carty (1944).

a) Cdc phuong phdp dita DNA vao co'thé va té bao khdc

1) X Iy truc ti€p véi dung dich DNA: Phuong phdp nay dugc Ledoux
va Hep dp dung d6i véi hat hodc mam ciy. Hi€éu qud khong cao va khong chdc
chdn. Tén s6 10°- 10”. Ngiu nhién 10°. MOt sO tic giad da cai tién bang cich
x(r 1y DNA
+ protamin (mOt thanh phan cUa protein histon trong nhiém sac th€) dua dugc
tan sO bi€n nap dat 29,4% G ngo. Py 1a mOt két qud bat ngd vuot qud slc
tudng tuong. Phdi ki€m tra 1ai.

Mot s6 cong trinh s&f dung DNA dang plasmid trOn vGi hat phan dé€ thu

phan
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nhin tao va hy vo ng ddng thoi thu dugc két qua bi€n nap.

Nhin chung ky thudt x( 1y truc ti€p vGi DNA khong dugc phG cap vi
kém hiéu qud va khé 1ap lai. Tuy nhién né dugc mOt s& phong thi nghiém thuc
hién trong thoi ky soO khai cUa kY thudt DNA tdi t0 hgp vao nhlng nim dau cla
thap nién 70.
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2) SU dung cdc vector tU nhién: Ching ta biét trong tU nhién van xay ra
hién tugng bi€n nap gene & nhi€u dang khic nhau. Vi du nhu:

Thuc khudn (Phage) khi bam vao thanh t€ bao thi chi dua DNA vao té
bao chl, & d6 DNA genom cUa thuc khudn bi€u hién va tGng hgp thuc khudn
moi.

Siéu vi khudn - virus (vi du SV40). Cau tao gbm acid nucleic va protein
(tuong duong v4i nhiém sac thé€) thim nhép vao t€ bao vat chl va s& dung b
mdy sinh tOng hgp acid nucleic va protein d€ tao ra virus mdi.

Plasmid: Tro ng t€ bao cUa gidi dOng vat va giGi thuc vat déu tdn tai cic
th plasmid, dé 1a cdc ving DNA tU sinh sdn ddc 18p. O vi khuén. thuc vat va
dOng vat plasmid lién quan t&i y€u td giGi tinh cUa t€ bao, dén kha ning chOng
chiu céc loai khédng sinh....

Péc di€m quan trong cUa plasmid 12 ching c6 th€ lién két vao nhiém sdc
th€ nhung ciing c6 thé€ tOn tai bén ngoai nhiém sdc th€ mot cach dbc 1ap.

Ngay nay ngudi ta dang sU' dung nhi€u loai vector c6 nguOn gbc tu
nhién khic nhau, k€ cd nhan tao hoan toan d€ dua DNA la vao té bao. Vi du:
thuc khudn virus SV40, plasmid pBR 322, virus khdm xuplo0 CMV, plasmid Ti
cUa vi khuan dat Agrobacterium tumerfaciens... Cic loai plasmid déu duoc thiét
k€ c6 mang gene chon 10c khdng khdng sinh nhu penicillin, tetracyclin,
steptomycin, hygocillin, kanamycin...

b) Bién nap gene vao prooplast thuc vét

KV thudt gene 1a linh vuc khoa hoc cong nghé nghién clru va tri€n khai
cdc k¥ thudt vé nucleic acid va gene nham chU dOng trong viéc phan 1ap, thiét
k€, bi€n nap va th€ hién ching.

O day chi néu so lugc céc budc chinh.

Trudc hét nhan biét gene thdng qua chlc ning sinh hoc cla né, c6 thé la
tinh trang lién quan dén ddc di€m hinh thdi (gene lin, gene mau sac hoa,...), dac
di€m chlc ning (sinh tGng hop cao, chOng chiu...), néi chung la cic dac di€m
chiing ta quan tam.

Xéc dinh di€u kién ddc trung cho qua trinh bi€u hién va kim him gene.

Trén
cO s3 d6 ti€n hanh cic budc phan 18p va x4c dinh gene theo trinh tU sau:

Phan 1ap RNA (mRNA) thong tin cUa gene A, chon loai t€ bao va giai

doan
thich hgp ma & d6 qud trinh sao ma transcription DNA 7/ mRNA xdy ra manh.

Vi du: 90% mRNA cUa t€ bao tuy sOng tao mdu 12 mRNA cla
hemoglobin
hodc 95% mRNA cUa t€ bao da con ga 1a mRNA cUa 1ong trang tring.
Phan l1ap bang céc kY thuat:
- bién di SDS
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- Sac ky cOt poliU-cellulose hodc oligo dT-cellulose
TG ng hop gene invitro: Bang enzym Reverse Transcriptase (do Baltimore,
Timin va Dulbecco phan 1ap dugc tU virus RS khi va nhan gidi Nobel, 1975):
Transferase thong thuGng xic tic sinh tOng hgp RNA tUr DNA  con
transcnptase ngUoc lai xiic tic sinh tGng hgp DNA tU RNA (trong thién nhién
1a
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phuong thlc tOn tai cla cdc loai virus chlfa RNA). San pham thu dugc 1a cic
phan t& cDNA (complementary DNA). Thi€t 1ap thu vién cDNA d€ tIr d6 chon
10c¢ va nhéan cdc dong cDNA dac trung.

SU dung cDNA dac trung lam phéan t& ddnh ddu d€ phan 1&p ra doan
gene tUOng dOng trong thu vién genom. Xic dinh toan b0 gene can thi€t kem
cdc doan diéu khién.

Con c6 cich khic 1a di tU protein 12 sdn phdm do gene can tim tao ra. Xéc
dinh trinh tU acid amin cUa protein d6. TU dé thi€t 1ap trinh tu nucleotid cUa
gene. T6ng hgp mot doan oligonucleotid bang mdy DNA synthcsizer d€ lam
phan t( danh ddu cho lai phan t& d€ chon 1oc gene tU thu' vién genom.

Gan gene vOi vector: Thong thuOng ngudi ta s& dung cic loai plasmid
mang gene khang sinh d€ ti€n 10i cho viéc chon sdn phdm bi€n nap sau nay.

Vi du: Giai doan dau plasmis pBR 322 ch(ta gene khdng pinicillin va
tetracyclin thuOng dugc st dung. V& sau pUC 18 va pUC 19 tr@ nén thdng dung
hon d6i vGi t€ bao thuc vat. Khi s& dung phuong phdp bi€én nap qua
Agrobacterium, nhat thi€t phdi dung Ti dang di dugc cdi bién.

Dung mOt loai enzym cat d€ md vong DNA plasmid. loai enzym cat dé
1a restriction endonuclease (RE) tOn tai trong cic t€ bao c6 khd ning khing phage
va virus 1a theo phuong thlic chon cat sgi DNA vao nhlmg vi tri gilfa cdc cap
bazO nhat dinh. Vi du: EcoERI cat & gilta GA va AG bién vd ng hay sQi
DNA thanh tUng (m&u) doan nhu lam mdat khd ning sinh sdn cla thuc khudn
hodc virus. Phit hién ra RE dugc nhan gidi Nobel, 1978.

Céc doan DNA déng vai tro gene l1a s€ dugc ghép vao cdc vi tri cloning thich
hop cUa plasmid tuy theo muc dich chon 10c va theo ddi sau niy (xem phan sau).

Pua vio t€ bao: XU 1y v6i nOng dO t€ bao va plasmid thich hgp d€ sau
mOt thOi gian nhat dinh t€ bao chi chra mOt plasmid (phan 16n t€ bao sé& khong
c6 plasmid). C6 nhi€u phuong phdp bi€n nap plasmid khic nhau:

- Bi€n nap bang hoa chat: chl yéu diing PGE

- Bién nap bang xung dién (trén may chuyén dung) - electroporation
- Bi€n nap bang sing ban gene - particle gan

- Bién nap thdng qua Agrobaterium

Hiéu qud s& dung cUa tUng phuong phdp s€ dugc thdo ludn ky &

chuong
Cong nghé gene thuc vat.

Chon 10c sdn phdm bi€n nap: Nudi trén méi truOng chon 10c chla khang
sinh ddc hi€u cho loai plasmid dugc bi€n nap. Vi du: tetracyclin, kanamycin,
hygromycin ... Chi nhitng t€ bao c¢6 plasmid mang gene khing khing sinh méi c6
th€ sOng sét va phat tri€n trén moi trudGng chon 10c.

Dianh gid k€t qud bi€n nap va theo doi s6 phan cd gene bi€n nap: Pay 1a
cong doan con gdp nhi€u khé khin, nhat 12 khi t€ bao nhdn la t€ bao thugng
dang o) nhitng t€ bao vi khudn nhdn gene 1a, hoat dOng cla gene 1a bi€u
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hién tOt. Thong thuOng c6 nhitng cich thiec sau:
- Theo d&i bi€u hién cUa gene bi€n nap
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- Phan 1ap va nhan gene bi€n nap bang kY thudt PCR (polymerization
chain
reacbon).

- Phan tich RFLP (restriction fragment lenght polymorphism).
IV. TON TAI CUA KY THUAT PROTOPLAST

80% thlc dn cUa nhan loai déu do cic cdy trOng ngii cOc tao ra. Néu moOt
ky thudt m&i ra d0i phuc vu dudgc cong tic cdi luong giOng, nhlng cdy trOng
quan trong nay s€ mang lai hi€u qud vd cung to 16n. Ky thuat protoplast da
thu dugc thanh cong & céc loai thuOc hQ ca Solanaceae, ho Brassiccaceae va mOt
sO ho khic nhung thanh cong & ho hoa thdo Gramineae - 12 ho cla céic ciy trOng
ngii cOc chinh con han ché. Cay ldia nudc (Oryza sativa) 13 mOt dOi tugng ngil
cOc thanh cong nhat trong nudi cdy protoplast, nhung van chi han ché & cic giOng
thubc loai phu Japonica. Cdc gibng lda thubc dudi chi Indica van khé tii sinh
thanh cong va trong sO cAy tdi sinh dugc, ty 1& bat thu thuGng rat cao.

Sau day 12 nhing y€u t6 c6 anh hudng dén két quad nudi cdy va tdi sinh
tUr protoplast trong nudi cdy invitro:

PGi vGi viéc tich protoplast:

1. Co s@ di truyén dOi vGi (khd ning ti€m tang cUa t€ bao trong nudi
cdy invitro).
2. Tuong tic t€ bao trong cay.
3. CO ché phan hod trong qud trinh phat tri€n c4 thé.
4. Ngubn glc cO quan va ciy hoan chinh.
5. Trang thdi sinh 1y cUa t& bao.
6. Tac dOng cUa qua trinh phan 1ap.
7. Tac dOng trang thdi phan
1ap. DOi vdi diéu ki€n nudi cay:
8. Nhu cau dinh dudng.
9. Nhu cau hoéc mon.
10. Bi€u kién vat 1y nudi cay.
11. Cic y€u t0 Uc ché c6 th€ xudt hién.
12. Téc dOng mat d6 quan thé t€ bao
PGi v6i qud trinh phan bao dau tién:
13. Sinh tOng hop thanh t€ bao.
14. Piéu khién sinh tGng hgp thanh t€ bao.
15. Chlc ning cUa thanh t€ bao dOi vGi phin bio.
16. Di€u khién su phan phan bao.
17. Piéu khi€n phan chia nhan.
18. Diéu khi€n phan bao.
DGi vdi qud trinh phan
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hoa:
19. Pi€u khi€n phén hoa t€ bao.
20. TuOng tic t€ bao trong nudi cay.
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CHUONG VI: KY THUAT CHUYEN GEN

CHUYEN GEN GIAN TIEP THONG QUA VI KHUAN
Agrobacterium tumefaciens

Trong thap nién cUa nhing ndm 1880 md ra ky nguyén cUa cay
trOng chuyén gen khi con ngU0i da phat hién ra kha ning chuyén gen cla vi
khudn Agrobacterium tumefaciens.A. tumefaciens 14 loai vi khudn gy bé&nh
khGi u & thuc vat sOng trong dat, trong linh vuc bi€n nap gen né dugc s
dung 1am vectO ddc biét d€ chuy€n cic gen ngoai lai vao thuc vat nham tao
ra nhitng thUc vat mang gen c6 cic dac tinh mong muOn.

Pay 1a phuong phdp chl y€u va thanh cdng nhdt trong chuyén
gen thuc vat: Dau tuong ; ca chua; khoai tiy; bong.... PhuOng phép nay dua
trén cO ché giy u vét thuong cUa A.tumefaciens. Khi ciy bi thuong, vi khudn
nay di nhdp vao chd bj thuong va gy u.

Ti€n hanh phan tich thanh phan cdc chat trong khOi u thi thdy c6
nhi€u hgp chat 1a. Phan tich ho4 sinh cdc hgp chat 1a thi phat hi€n ra dé 1a cic
phUc hQp axit amin arginin-xetoaxit, nhitng hgp chat d6 khong c6 & thuc vat,
vi khudn da s& dung nhitng hgp chat d6 trong qud trinh dong hod. Nhu vay vi
khudn da chuyén vio trong t€ bao thuc vat tdc nhan giy u va nhlng tac nhan
d6 tOng hop 1én nhimg hgp chdt mdi. NhO nhiing thanh tuu cla kY thuat
ADN tdi t6 hgp, nhitng phuong phdp nghién cltu méi vé ADN, ngudi ta da
1am sang t6 cO ch€ giy bénh cUa vi sinh vat dat.

Hién nay c6 rat nhi€u kY thudt chuyén gen khic nhau vao t€ bao
song kY thudt chuy€n gen bang vi khudn Agrobacterium tumerfacien
van dudc Ung dung rOng rdi 12 nhd nhitng Uu di€ém sau:

1. Khong doi hdi dung cu dac biét

2 S6 1ugng ban copy thap va On dinh & thé hé con chau
3. DE thao téc invitro, d€ lam

4 Pay 1 kY thudt don gidn, chi phi thap

1. Hoat dOng cUa Agrobacterium tumefaciens

Ban chat tu nhién cla vi khudn A.tumefaciens 12 xAm nhdp vao
nh{ng vi trf tOn thuong trén cdy hai 14 mam va giy ra khOi u tai nhiing vi tri
tOn thuong d6. Nhig chat dugc tOng hgp va bai tiét ra tU t&€ bao khoi u,
dudgc vi khudn s dung 1am nguOn cédcbon va nitd duy tri sU' tOn tai va phat
tri€n cUa ching. Bénh khOi u do vi khudn A.tumefaciens giy ra dugc phat
hi€n c4ch diy khodng mOt thé ky va sudt thdi gian dai, nhi€u nghién cltu tap



trung kham phd nham tim ra ¢ ché giy “ung thu” cla ching v4i muc dich
dua vao dé c6 th€ tim ra nhiing phudng sich ch(ta bénh ung thu & ngUdi ciing
nhu ¢ dOng vat. Nhitng y tudng dé da bat thanh va mot loat c4c nghién clu
cting bi dUng 1ai khi cO ch€ gay khbi u G thuc vat dugc khdm ph4 chinh 12
k€t qud cla qué trinh chuyén gen tU vi khudn vao thuc vat. Tuy nhién, su
kham ph4 va hi€u bi€t vé co ché giy khdi u d6 di m& ra mOt hudng chuyén
gen m&i ma G d6 con ngUdi di 10i dung vi khudn d€ chuyén nhiing gen mong
muOn vao thuc vat.

Vi khudn xam nhiém vio chO vét thuong, kich thich hinh thanh
cdc chat dbc c6 ban chat phenolic (Acetosyringon, Hydroxyl acetosyringon).
Chat nay c6 tic dung lam lanh v&t thuong, vUa 13 k€t hgp chat dan du vi
khudn xAm nhdp , 1ai c6 vai trd nhu mOt chat kich hoat viing gen vir thudc Ti-
plasmid kich thich cho su cat doan T-ADN (tai viing b0 trdi va b phdi) dé
gdn vao genom thuc vat.

Trong T-ADN c6 chla 3 viing gen quan trOng quy dinh sy hinh thanh
khGi u. P6 chinh 12 viing gen iaam va iaah kich thich cho sU hinh thanh IAA va
viing gen ipt kich thich cho su hinh thanh xytokinin. Ty 1€ auxin/xytokinin kich
thich su hinh thanh callus tao 1én cdc khoi u.

2.  Pac di€m cau triic clla Agrobacterium tumefaciens Ti plasmid

Agrobacterium 12 c4c vi khudn dat nhudm gram (-) gy ra cic tri€u
chUng bénh & ciy khi xAm nhi€m qua v&t thuong. Trong chi Agrobacterium
gOm céc loai chinh sau:

A.tumefaciens gy bénh u sui than.

A. rhisogenes giy bénh téc ré.

A. rubi gay u @ cdc loai dau dat, mam soi.

A. radiobacter san sinh khéng sinh ddc trung (agrocin 84) ngén can tic
hai cla céc loai Agrobacterium k€& trén.




Trong dé nhém A. tumefaciens dugc st dung nhi€u nhat cho viéc
chuy€n gen. TU 1au ngU0i ta di phat hién hién tugng hinh thanh cdc u G than
khi cay bi nhi€m vi sinh vat dat A. tumefaciens qua cic v€t thudng. Phan tich
cdc u cho thdy trong u ¢ su hinh thanh mOt s6 vat chat m&i nhu: nopaline,
octoine g0i chung 13 opine. C4c chat nay khong tOn tai & cdc ciy binh thuOng
khac.

Di€u dac biét 1a khOi u khong nglng ting trudng k€ ca khi da
diét vi khudn. Pi€u nay cho phép k&t ludn: vi khudn da chuyén vao ciy tic
nhan gay khOi u dudi dang vat chat di truyén. Khi xem xét cdc vi khudn A.
tumefaciens chiing ciing giOng cic loai vi khudn thong thudng khic 1a déu
ch(ra céc plasmid (mOt dang DNA vong ndam ngoai nhi€ém sdc thé vi khudn,
c6 kha ning nhan ban dOc 1ap). Nhung plasmid cUa A. tumefaciens cé kich
thudc rat 16n. Céc thuc nghi€m cho thdy, khi x(r ly vé€t thuong bang vi khudn
A. tumefaciens khong mang plasmid thi khdng gdy bénh u va u chi xudt hién
khi xUr Iy vét thuong bang vi khudn c¢6 mang plasmid. Nhu vay, plasmid cUa
A. tumefaciens chinh 13 tic nhan giy b&nh. Chac chan plasmid nay da chuyén
vao t€ bao thuc vat cdc vat chat di truy€n gay b€nh u cho cdy, do vay ngudi
ta g0i ching 13 Ti-plasmid (Tumor inducing plasmid). Ti-plasmid da chuyén
mOt doan DNA cUa Ti-plasmid nhap vao gen cUa cay.

Ti-plasmid 1a mOt plasmid 16n v&i kich thuGc khodng 200kb. Trén
Ti-plasmid c6 doan T-DNA (tumor DNA) dugc gidi han bang bd phai (right
border) va bJ trdi (left border). Trinh tuU nucleotid cUa b0 phdi va bJ trdi tuong
tu nhau. T-DNA 13 m0t doan c6 kich thuGc 25kb chifa céc gen tGng hQp opine
va doan nay s& dugc chuyén vao t€ bao thuc vat gan vao bd nhi€m sac thé
cUa t& bao cay chU va giy ra bénh u.

Ngoai T-DNA, trén Ti-plasmid con ¢6 viing vir (vir region) chiu
trach nhiém hoat dOng 1ay nhiém, chuy€n nap (conjugative transfer) va tiéu
héa opine (opine catabolism).

Qu4 trinh chuy€n nap gen cUa vi khudn nhu sau: khi ciy bi
thuong ti€t ra chat dOc v&t thuong thulng 1a cdc chat c6 ban chat phenol:
acetosyringone (AS) va hydroxyacetosyringone (OH-AS). C4c chat nay sé€ thu
hit vi khudn tap trung vao ving vé€t thuong dOng thdi ching ciing hoat héa
cdc gen G viung vir cUa plasmid hoat ddng. Gen cUa ving vir c6 nhi€u loai tao
E, D, C, G, B, A va tao ra cic protein enzym tudng Ung. Cé4c protein nay c6 hai
chlic niing chinh: cat d(t bo trdi va bO phai d€ gidi phéng doan T-DNA; bao
boc va van chuyén T-DNA viao t€ bao thuc vat va ti€p cn vdi b0 gen cla
cdy chU mOt cdch an toan. Nhu vy, thuc chat da c6 mOt hé thOng chuyén gen
cUa vi khudn dat vao ciy trOng tOn tai trong tU nhién: acetosyingoneVi khudn
dat A.tumefaciensT-DNA B A Ving tdi ban



B0 gen cla
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Vung tai ban

Cau triic Ti-plasmid

3. Pac di€ém cau tric cQa Ti-plasmid cai ti€n



Dua vao cO ch€ nay con ngU0i 10i dung vi khudn dat d€ chuyén cic
gen mong muOn cho minh trén cO s& thi€t k& 1ai hé thOng Ti-plasmid cla vi
khudn sao cho van ddm bdo dugc chlc ning chuyén gen nhung khong mang
cdc gen giy dOc cho cdy. Ngu0i ta di tao ra cic dang vector mdi d€ chuyén
gen 14 nhiing vector lién hgp (co-intergrate vector) va vector nhj th€ (Binary
vector).
a.  Heé thOng vector dong lién hgp
Hé thOng vector lién hgp (co-integrate vector) 14 k€t qud cUa su lién hgp hai
loai plasmid: Ti-plasmid da loai trl viing gen gy khOi u va gen tao cic hgp
chat opine nhung van gilr 1ai ving vir va viing bd trdi, bG phai. Thay vao
nhiing gen bj cat bo 1a doan tuong ddng v&i mOt doan trén plasmid th(t hai
(plasmid trung gian) d€ phuc vy cho vi€c lién hop hai loai plasmid. Plasmid
trung gian 1a mOt plasmid tach dong tU vi khudn E.coli va c6 thé tdi sinh dugc
G Agrobacterium. Plasmid nay c6 ch(fa viing gan gen can chuyén nap, céc gen
chi thi phuc vu viéc chon 10c va c6 mat doan tuong dong. Khi cho tuong tic
hai loai plasmid nay v@i nhau chiing s€ lién hgp qua sU trao d6i chéo gilra hai
doan tuong dOng va hinh thanh nén vector lién hop. Vector lién hgp niy nam
trong vi khudn A. tumefaciens va hoat ddng theo c0 ch€ chuyén gen thong
thudng cla vi khudn dat. Do tan s6 dua plasmid trung gian tU E.coli sang
Agrobacterium rat thap (10-7-10-5) nén vectornay it dugc s& dung (John
Draper, 1882).

b.  Hé thdng vector kép

Hé thOng vector nhi th€ khac vdi vector lién hdp 1a chiing c6 hai vector
(plasmid) cung c6 mat va hoat ddng trong Agrobacterium. MOt plasmid téch
dong tUr E.coli trong d6 c6 thi€t k€ viing b trai va bd phdi, nam gilra ching 1a
cic gen chi thj va viing gan gen can chuyén. Plasmid th( hai 12 Ti-plasmid cai
ti€n: toan b0 viing T-DNA va ving b0 trai va bO phdi bi cat bd chi gilr 1ai
viing vir,plasmid nay dugc goi 12 plasmid hO trg. Hé thOng vector nay ciing
hoat ddng theo cO ché chuyén gen cUa vi khudn dat Agrobacterium mOt cich
rat h{tu hiéu.

CO ché chuy€n gen vio t€ bao thuc vat



CO ché chuyén gen vio t€ bao thuc vat

4. Ky thudt dia 14 (Leaf disk technique)

P& thuc hién viéc chuyén gen nhd vi khudn ngudi ta s dung kY thudt
dia 14. Tao céc dia 14 cUa thuc vat can chuy€n gen sau d6 xU ly cic dia 14 trong
dung dich vi khudn A.tumefaciens mang cic plasmid chlfa gen mong mudn da
dugc thi€t k€ lai trong vai chuc phit, trong dung dich c6 b8 sung
acetosyringone d€ ting cuOng khd ning hoat hod gen viing vir qua dé thic ddy
thém qud trinh chuy@n gen. Sau giai doan nay rla sach 14 bang dung dich
khang sinh cefotaime d€ di€t hét khudn. Nudi cdy dia 14 trén moi truOng tdi
sinh va tao ciy. Chon 10c cic cdy mang gen chuy€n vao qua sU phét hién cic
gen bi chi thi. Phat hién cic gen chuy€n vao qua phén tich ADN va danh gid su
th€ hién cla gen qua biotest.

Quy trinh chuyén gen vio thuc vat bang kY thudt dia 14 nhO vi
khudn A.  tumefaciens
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1-  Thiét k€ vector mang gen

2-  Nhan dong vector nh@ vi khudn E.coli.

3-  Chuyén vector mang gen bi€n nap tU E.coli sang A.tumefaciens.

4-  Lay nhiém A.tumefaciens ch(fa gen bi€n nap vGi t€ bao, mé thuc vat dé
ti€n hanh qu4 trinh chuy€n gen sang mo, t€ bao dich.

5-  Chon 10c cdc md, t& bao dugc bi€n nap thanh cong.

6-  Téi sinh md, t€ bao bi€n nap thanh ciy bi€n nap hoan chinh.

Sau d6, t nhig ciy chuy€n gen thu dugc, can danh gia su' Gn dinh di
truy€n qua céc th€ hé, str dung phudng phdp lai h{tu tinh d€ thu dugc con cdi
mang gen mong muOn. POng thOi danh gi4 tic dOng clla moi truOng d6i vdi
cdy chuy€n gen d€ dua ra sdn xudt va cung cap cho thj truOng.
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Céc bud@c nudi cdy va chon 1oc Chuyé€n gen nhO Agrobacterium. T

cy chuyén gen

IL.

KY THUAT CHUYEN GEN TRUC TIEP

1. Ky thuat bién nap qua protoplast

Phuong phdp nay Ung dung tic dOng cUa séng siéu am d€ dua cic
plasmid mang gen dugc thi€t k€ c6 th€ xAm nhdp vao t&€ bao chl nhung G
dang t€ bao tran.

Nguyén tac: Sau khi tach, protoplast dugc xUf Iy nhe bang siéu am c6
hién dién clla DNA ngoai lai. Séng siéu 4m gitip DNA di vao t€ bao va thé
hién.

Quy trinh:

1. Téch protoplast tU md thit 1. Treo protoplast da tinh sach trong
mdi trudng c6 chla 21% sucrose, mat dd 106/ml.

2. Cam dau siéu am cUa mdy phat siéu am ngdp d® 3mm trong
huy€n phii protoplast va cho mdy siéu 4m phét vGi tan sO 20 KHz theo tUng
nhip ngdn 110 millisecond.Ning lugng ra tudng Ung véi 15W va
0.32W/cm2 (acoustic power), 5-10% ning lugng ra dugc chuyén qua
nhiét niing, 1am cho huyén phit néng thém 2,3°C.

TOng thoi gian tic dOng siéu Am tUr 500-900 millisecond.

3. Protoplast dUQc nudi trén dia Petri trong moi truOng thich hop dé
xdc dinh ty 1& chét do siéu am phd v& mang. O diéu kién néi trén, khodng
30-50% protoplast bi chét. SO protoplast con 1ai ti€p tuc phan chia va tai
sinh.

4. Th{ cac phdn Ung v6i gen chi thi (vi du GUS) hoac dat protoplast
tai sinh trén moi truOng chon 10c (kanamycine) d€ xac dinh céc protoplast di
dugc chuyén gen.

Céc budc:



Tao xung dién vOi hiéu dién thé
cao
Protoplast bi thUing mot s6 cho
ADN tham nhap vao

Nuoi cé'y*rotoplast
Tai s*h cay

Chon loc ciy chuy€n gen

2. Chuy€n gen truc ti€p bang phuong phap dién di

Nguyén tdc: Phuong phdp chuyén gen truc ti€p vao md thuc vat bang
dién di do Ahokas(1989) dé xudt va Griesbach(1994) cai ti€n.
Mb thuc vat, thuOng 1a dinh sinh trudng, dugc dat gilta 2 cuc cla mOt hé
dién di. DNA ngoai lai dugc hoa san trong agarose, di chuy&n theo di€n
truOng xam nhap vao md thuc vat(qua vach va mang t€ bao) ti€p can vGi
b0 mdy di truyén cUa t€ bao, nhG vay gen ngoai lai dugc chuyén va bi€u
hién. Cai ti€n quan trong cla Griesbach 12 toan bd qua trinh chuyén gen



duogc thuc hién trong di€u ki€n vo trung, hoan toan khong can thiét phai st
dung cdc thao tdc cay mo t€ bao thuc vat.

Quy trinh:

1.  Protocorm kich thudc khodng 2mm, chdi nich kich thudc tuong
tU, phoi hat hay phoi soma c6 th€ dung d€ chuyén gen.

2. DNA ngoai lai hoa trong 0.5%agarose, dém 0.1 xTAE. NOong d0
DNA 14 1mg/ml. Khodng 150ml hOn hgp agarose — ADN dém di lam 10ng
G 1000C va d€ cho déng ran trong mOt OGng micropipette. 6ng nay nOi véi
cuc am cUa nguOn dién.

MOt 6ng micropipette tuong tu duge d6 150ul hOn hgp agarose - dém,
nhung khong chlra ADN va ndi v&i cuc duong cla ngudn di€n. Phan trOng
con 1ai cUa hai Ong dugc nap gan day bang dém 0.1 x TAE.

3. Thoi gian chuyén gen dudi 10 phiit

CuOng d6 dong dién 0.5 milliampe — 1.0 milliampe cho dinh sinh
truGng hay 1 protocorm.

4. RUa céc cation tich luy v&i s6 1ugng 16n & dinh sinh truéng hodc
protocorm bang céch ngadm hodc rlta mOt s 1an trong nudc cat sau khi két
thic dién di.

5. TruGng hop protocorm va phodi soma can gilt di€u kién vo tring
trong qué trinh chuy€n gen dé€ sau dé ti€p tuc nudi cdy trén cic mdi trudng
chon 1Qc, tai sinh ciy hoan chinh. TruOng hgp dinh sinh trudng ciy dang
trOng trong chdu: d€ dinh sinh trudng 16n va theo déi gen chuyén & cic 14
hinh thanh sau d6 hodc cic thé hé sau.

3. Ky thudt s dung siing ban gen

DPay 14 phuong phip phd bi€n dugc 4p dung thanh cong dé
chuyén gen truc ti€p vao thuc vat. Nguyén tac 1a phai tao mOt ludng khi
d€ ddy cic vién dan c6 kich thudc nhé mang cic gen mong mudn( cic vién
dan nay thudng dudc 1am bang Au hodc volfram). Ching c6 V= 1300m/s
xuyén qua cic 18p t€ bao, md d€ xam nhdp vao genom thuc vat. Uu di€m
cUa phudng phap nay 1a c6 th€ chuyén gen vao nhi€u d6i tugng( t€ bao,
mod, mo s€o), tan xudt thanh cong khd cao(d ciay mOt 14 mam). Hon n{ra
viéc thi€t k€ vector khd don gidn. Tuy nhién khi tdi sinh cdy lai dé bi thé
khdam.

Hién nay ngU0i ta di ché€ tao ra nhi€u loai sting ban gen mdi,
hién dai (Sautter, 1991; Finter 3 dai hoc Ohio cUa MY). Nhimg nim gan
day, & Viét Nam nhiéu tic gid thubc vién CNSH, vién di truyén, vi€n lda
dong bang séng Cltu Long ciing da st dung siing ban gen Corb — PIG vao
mo se€o cic plasmid pMOW, PRQ6 mang gen khang ray, chOng ndm bac 14



lda thu dugc nhi€u dong lda chuyén gen c6 nhi€u ddc tinh tOt.chuyén gen
bang sung ban gen
4. KV thudt chuy€n gen bang vi tiém (microinjection)

Phuong phap nay sU dung vi tiém nho, kinh hi€n vi va cic vi thao
tac. C4c vi tiém d6 da chuy€n vector mang gen vao protoplas hodc céc t€ bao
don (chua hinh thanh vO cUng). Phudng phdp nay c6 Uu di€m la dua duoc
cdc gen chinh xdc vao t€ bao song phuong phdp nay mdi chi thanh cong &
dbng vat.

5. KV thudt chuy€n gen qua Ong phan (polen tuber)

Phuong phdp niy con dugc xem la phuong phap chuyén khong

qua nudi cdy md. Chuyé€n gen truc ti€p thdng qua Ong phdn dugc nhém
Ray Wu dai hoc Cornell (MY) bdo cdo thanh cong trén cay lda, ti€p theo cic
cong trinh sO b0 v&i ADN tGng hop cUa hai tic gid Trung Qudc Duan va
Chen (1985).
Day 1a phuong phdp 10i dung Ong phan d€ chuyén vector mang gen di cling
t€ bao sinh duc duc( tinh t) d€ két hgp vdi t€ bao trlng tao hgp tU mang
gen ngoai lai dugc chuy€n vao. Sau d6, hgp tUr s€ phat tri€n thanh hat. Hat
ndy mam va phat tri€n thanh cAy chuyén gen va dudgc di truyén cho cic thé
hé sau.

Chuyén gen qua Ong phdn tOt nhat thuc hién ngay sau khi qua
trinh thu tinh xdy ra & nodn, nhung t& bao sinh duc cdi chua kip phan chia.
Né€u lam dugc nhu vay sU chuyén gen s€ dudc thuc hién doi véi mot té
bao sinh sdn cdi (trlng) duy nhat va sau khi téi sinh ciy s€ tranh xudt hi€n
th€ khdm. Trong thi nghiém cUa Ray Wu, ty 1& hat chuyén gen/hat thi
nghiém 12 20%.

[I. CAC HUONG TAO CAY CHUYEN GEN
1/. Chuy@n gen khang siu:

CO ché chung 12 chuyén cic doan gen c6 tac dung diét siu (VD:
gen nQi dOc tO Bt tU vi khudn Bacillus thuringiensis); hodc chuyén céc gen



tao ra chat Uc ch€ enzyme phan gidi protein 1am han ch€ kha niing tiéu hod
thUc 4n sau hai (VD: chat Uc ché tripsin)
1.1.  Pac di€m vi khudn Bacillus thuringiensis va co s& khoa hoc clia
viéc chuy€n gen khang siu vio ciy tréng:

TU hon 30 nim nay con ngUdi da sU dung vi khudn Bacillus
thuringiensis 1am thuOc trlf sau vi sinh. Vi khud@n nay sOng trong dat va
dugc tim thay ¢ hau hét cic noi trén thé gidi. Trong qu4 trinh tao bao tU,
vi khudn nay sdn xudt ra cdc protein két tinh (delta-endotoxin) rat dOc voi
con trung nhung khong dOc v8i dOng vat c6 xuong sOng. Tinh th€ protein
do vi khudn tao ra sau khi xAm nhap vao con tring, trong di€u kién pH cao
trong rult gilta s& phan gidi cdc tinh th€ gidi phéng cic protein. Vao giai
doan nay protein chUa c6 hoat tinh dOc, nhung céc protease dac biét trong
dich rudt phan huy protein chi con 1ai b 16i khang protease cé khOi luong
phan t(* 68000 dalton chlra 1200 acid amin, bQ 13i nay hoan toan cé hoat
tinh. BO 16i nay k€t hgp v6&i chat nhan ddc thu & t€ bao bi€u md nam doc
theo rubt gilta va tU 10ng vao mang nguyén sinh cla t€ bao. Tich tU céc
protein nay 1am cho t€ bao bi ro ri chat dinh dudng va chét. Con tring
ngUng dn va chét d6i trong vong 24 ti€ng ddng ho.

Vi khuén nay cé th& sdn sinh ra 4 loai dOc t6 hai con trung khac
nhau: ngoai d0c t0O toxin va ndi dbc tO toxin. Trong d6, nOi dOc tO toxin la
quan trong nhat. TU nim 1987, c4c nha nghién cUu G Bi da tich dugc gen
mad hod  protein nay (Bt toxin). C4c gen nay thuGng dinh vi trén vi khudn
plasmit cUa vi khudn va dugc goi tén chung 1a gen ICP (insecticidal crystal
protein). Do vi khudn Bacillus thuringiensis 13 vi khudn phUc tap c6 hon
30 serotype nén ching c¢6 chUfa ciac gen ICP khic nhau va tao nén
nhing dbc t0 khic nhau. Ngudi ta s& dung chit Cry (crystal) d€ bi€u
thi cho gen sdn xudt toxin diét con trung cla vi khudn Bacillus
thuringiensis. Ngudi ta phan nhém gen d endotoxin thanh 6 nhém chinh, ky
hiéu tUr Cry I dén Cry VI. Trong mOi nhém phan thanh cic nhém phu ky
hiéu tU A d€n G. MOi nhém gen c6 tic dung diét mOt nhém con tring khic
nhau.

Cry I Diét au tring bd Céanh vay (Lepidoptera): sau cuOn 14, su do, siu
rom, sau duc gan l4....

Cry II Diét au tring b0 Canh vdy (Lepidoptera) va b0 Hai cdnh
(Diptera): rubi duc qua...

Cry II Gay ddc cho au tring bd Canh clng (Coleoptera):  cAu cau, xén
toéc duc than...

Cry IV Gay dOc cho du trung b0 Hai canh (Diptera)

Cry V Diét u trung b0 Canh vay (Lepidoptera) va b canh clng



(Coleoptera)
Cry VI Diét tuy€n triing

C4c gen nay dudc tich, xdc dinh trinh ty, tOng hgp, thi€t k€ vao
cdc vectd chuyén gen va chuy€n vao nhi€u loai ciy trng khic nhau, ddc
biét 12 bong, ngd, dau tuong, lda... tao ra cdc giOng ciy trOng khing siu c6
y nghfa. C4c nha khoa hQc con ti€p tuc nghién cltu, cdi ti€n cic gen Cry dé
nang cao dOc tinh cUa gen bang cdch tinh gidm doan gen chuy&n vio, chi
chuyén doan ma hoa cho protein gay dOc va thay th€ cdc codon cho phil
hgp v&i qua trinh phién ma va dich ma & thuc vat. K&t qua 1am cho tinh d0c
ting 1én nhi€u 1an.

Gan diy ngu0i ta phat hién cdc gen vip (vegetative insecticidal
protein — cdc protein sinh dudng dié€t con trung). Céc gen vip 1, vip 2, vip 3
ma hod cho cdc protein trong pha dinh duGng cUa chu trinh phat trién vi
khudn Bt va Be (Bacillus cereus) dd dugc chiét tach, nhan ban, xdc dinh
trinh tU' va th( hoat tinh sinh hoc. K&t qud cho thdy protein do gen vip mi
hod c6 hoat 1uc va phG tic dung manh hon cic protein do gen Cry ma hod.

VD: gen vip 3 ma hod cho protein vip 3 c¢6 hoat tinh khang sau xdm
cao gap 260 1an so véi gen Cry IA, c¢6 phO hoat dOng rOng diét dugc ca
sau xanh hai ngd va sau hai thulc 14,

PhOi hgp chuyén dbng thdi gen Cry va vip vao thuc vat c6 khd
ning 1am ting hoat tinh, ting phd hoat dOng diét siu, dOng thdi duy tri db
On dinh khang sau cUa ciy qua nhi€u thé& hé.

Ngoai khuynh hudng khidng siu bang gen Cry, con c6 hudng
chuy€n gen mi hod cho céc protein Uc ch€ hoat dbng clla enzym protease
lam hdng qua trinh tiéu hod cla con tring. Gen nay dugc tdch chiét tUr ciy
khoai mon kh6ng 10 cUa viing nhi€t ddi, cdy nay tao ra mOt lugng chat Uc
ché cao trong cU. Chat Uc ché tinh khiét c6 tic dung 1am gidm khd ning
sinh trudng cUa sau non do 1am mat hoat tinh cUa protease nén siu bi chét
déi. Tuong tU, gen mi hod chat Uc ché tripsin cla dau bo ciing dugc
chuyén vao ciy thuOc 14 d€ phong trlf siu hai 4.

1.2. M6t sO vi du cho ciy trong chuyén gen khang sau:
a) Chuyé€n gen Bt vao lda:

C6 khodng 5% sdn lugng hat lda bi that thu do sau duc than
[IRRI, 1996] & chau A. Trén pham vi toan cdu, sy that thu ning sudt lda
trung binh hang nim 13 khodng 10 tri€u tan do cic loai sdu duc than
Scirpophaga incertulas, Chilo suppressalis va sdu cuOn 14 Cnaphalocrocis
medinalis [Herdt, 1991]. Cay lda chuyén gen khing siu dau tién dugc cong
b0 vao nim 1993 [Fujimoto va ctv.]. Sau d6, nhi€u cau triic gen Bt vGi cic
loai promoter khic nhau da dugc chuy€n thanh cong vao mot sO giOng lda



va di c6 rat nhi€u dong lda chuyén gen c6 khd ning khing tOt d0i v6i mot
sO loai sau hai, ddc biét c6 mOt s6 dong lda khang dugc d6i vdi 8 loai sau
hai khédc nhau thu@c 4 ho Pyralidae, Noctuidae, Stayridae, va Hesperiidae
[Shu va ctv., 2000]. Theo ISAAA (2002), viéc Ung dung cay lda Bt trong
san xudt nong nghi€p & nudc ta sé dem 1ai 1Qi ich nhiéu trim tri€u USD
trong thoi gian 2000-2020.

Ciach thUc ti€n hanh chuy€n gen khang siu vao cdy lda nhu sau: ngudi ta
tach doan gen tao ra toxin tU t& bao vi khudn. C4c doan gen nay dugc bi€n
d6i moOt chiit d€ s dung dugc trong cdy, 10ng vao ADN cUa plasmide va
nhan 1én nhi€u ban & E.coli, sau d6 ADN dugc boc I1én vién dan vang. Phoi
hat Ida dugc tch ra tr hat, dat 1én moi truOng dinh dudng trong dia petri,
i dat truc ti€p vao dau sing va ban. Cic phdi nay nudi cdy trong moi
truOng chon 10c d€ chon nhiing phoi cé gen Bt va chuy€n sang moi truOng
tai sinh cay.

b) Chuyén gen khing siu vao cdy #n qua (ciy hOng):

Quy trinh chuyén gen 13y tU website http://saigonbiotech.com
Cay HOng ( Paulownia fortunei ) 12 cdy cé ti€m ning kinh t€ 16mn, ting
truGng rat nhanh, ciy thay 14 hang nim va c6 b0 ré dam sau.Tuy nhién,
ngoai dich siu hai chinh do bo c4nh cUing, nhan thay sau hai thudc b0 Canh
phan ciing 12 van dé nhat 1a ciy & giai doan con nhd do mOt sO tic nhan
nhu Agrotis ypsilon , Agrotis toxionis , Heliothis , Euxoa segetum ... Vi vay
cdc tic gid Lé Tan Plc, Phan TuOng Ldc, Pham Thj Hanh, Nguyén H{u
HG, Nguyén Vin Uyén - Vién Sinh hoc Nhiét dGi di nghién cltu va chuyén
gen cry IA(c) khdng sau vGi dOi tugng ciy trOng nay.

ChUng vi khudn s dung: SU dung chlng vi khudn
Agrobacterium tumefaciens EHA 105 ch(a plasmid ITB mang gen crylA(c)
(gen khang sau). Moi trudng gilt gidng 13 LB ¢6 khang sinh Kanamycin 100
mg/l. D€ nhan gidng phuc vu nghién cltu chuyén gen, vi khuan dugc nuoi
cay lac qua dém trong méi truOng AB (Chilton va cOng su, 1974)].

Quy trinh chuyén gen: SU dung vi khudn Agrobacterium
tumefaciens dudc 1ac qua dém d€ giy nhiém manh 14, sau d6 cdc manh 14
dugc nudi cdy trén moi truOng tdi sinh tao chdi (mdi trudng MS ¢6 0,1 mg/l
NAA va 10 mg/l BA) c6 b8 sung chat Acetosyringone nOng d0 100 uM
trong hai ngay. Sau d6 rlra va diét vi khudn bang dung dich khéng sinh
Cefotaxime 500 mg/l trong thOi gian 30 phit, chuy€n cdc manh 14 sang moi
truOng ti sinh tao chOi c6 chlra 4 mg/l chat chon 10c 12 Phosphinothricin
(PPT) va 500 mg/l Cefotaxime. Cay truy€n 2 tudn/ 1an trén cling loai moi
truOng. Sau 6 tudn, mau 14 c6 chOi tii sinh dugc cdy truyén sang moi
trudng cho ra ré€ c6 ch(ta 4 mg/l PPT. MOt sO ciy ra ré tOt dugc dua ra
trOng & vuOn Uom.



Mbi truOng nudi cdy: Mdi truOng nudi cdy tai sinh 1a mdi truOng
MS (1962) ch(ra 30 g/l dudng, 9 g/l Agar vGi chat kich thich sinh truéng BA
(1, 5, 10 mg/1) t6 hop v&i NAA (0,1 - 0,5 - 1 mg/l). MOi binh tam gidc ch(a
khodng 6 - 8 mau va mOi nghiém thc ¢ trung binh 30 mau. Cdc mau
dugc dat trong di€u kién 9 gid chi€u sdng/ngay, nhi€t d0 27 - 28 C. Sau 3
tudn cay truyén mot 1an

2/. Chuy@n gen khang n@m bénh va vius:
2.1.Chuy@n gen khang virus:

Bénh virus 12 bénh giy hai cho ciy trOng ma hi€én nay van chua
ch(ra tri dugc. Do d6, bién phap hitu hi€u nhat d€ phong nglra bénh virus la
tao ra loai ciy trong khang dugc virus. Cong nghé chuy€n gen 1a gidi phap
h(tu hiéu.

a) CO ché chuyén gen khang virus:

CO ché chung 1a chuyén cdc doan gen c6 tic dung can trd su
truy€n virus; hodc can tré su nhan 1én cla virus trong t€ bio; hodc chdng
lai su bi€u hién cla bénh. Hau hét cic gen dugc chuyén vao ciy déu
dugc phan 1ap tU virus.

Cé nhi€u dudng hudng tao cdy khang virus bang kY thudt
chuy€n gen: chuy€n cic doan mi hod protein vO; chuy€n gen tao cic
ribozyme (enzym phan gidi virus); chuyén cdc gen dOi ban (antisens) v&i
ARN cla virus, cdc d6i ban nay s€ khod 1ai sU sao chép va phién ma cUa
ARN virus. Trong d6 vi€c chuy€n gen ma hod protein vO virus 1a kY thudt
ph0 bi€n nhdat (co ché bdo vé chéo). Bang k¥ thudt nay ngudi ta da tao
duoc giOng khang dugc 36 loai virus dai dién cho 16 nhém khic nhau
(Larkin 1995).

Chuyén gen mi hod vO protein cUa virus: Virus c6 c8u tao 2
phan, gdm 16i acidnucleic (ADN hodc ARN) va vO protein. Khi c6 mat gen
mi hod protein v® san trong t€ bao s& giy hi€u Ung ngin chdn su 10t vO
cUa virus khi x4m nhadp t€ biao chU, kim hiam su nhan 1én cUa virus. DUa
trén cO ché nay, ngudi ta di chuy€n gen ma hod vO protein cUa nhiu lai
virus vao céc dOi tugng ciy trng khic nhau tao nén cic gibng khang virus
nhu: du d0 khang bénh dOm vong PRSV, ciy chOng chiu virus khdm alfalfa
(AMV), virus khdm dua chudt (CMV), khoai tiy khdng virus X, xodn Ia
khoai tdy, chudi khang virus gy bénh b6 dot...

Chié€n lugc tao gidng khéang virus th( hai 1a st dung gen ma ho4
replicase cUa virus. Replicase 12 mOt enzyme gidp virus tOng hop acid
nucleic trong t€ bao vat chl. Cay dudc chuyén gen chlfa mOt ddu nhat
dinh cUa gen replicase s& tGng hgp phan t&* ARN nhd chta m6t di€m nhan



biét d€ lién két v4i replicase. Do d6 phan t(f nay canh tranh v&i ARN cla
virus trong qud trinh lién k€t v&i enzyme replicase. N€u t€ bao thuc vat sao
ma dU loai ARN nay thi ¢6 kha ning Uc ché qu4 trinh nhan cUa virus.

Khd ning th( ba 1a s& dung cic gen c6 trinh tU ngugc chiu (anti
sense) vOi cdc gen nhat dinh cla virus. Gen c¢6 trinh tU ngUQc sao ma
mARN c6 trinh tU b sung vGi ARN cla virus. ARN ngugc chi€u can thi€p
truc ti€p vao su bi€u hién gen cla virus bang cach k&t hgp v&i ARN cla
virus tao thanh phan t kép, ngin cdn qua trinh dich ma hay su van chuyén
ARN tU nhan ra t€ bao chat.

b) Vidu:

Nhlng cay trOng chuyén gen khang virus trOng dién tich 16n trén thé
giGi gOm thuOc 14, ca chua, bi d6 va du dU (James va Krattiger, 1996; James,
1997)

Mot sO thanh tuu khéc trong chuyén gen khang virus:

CaytrOng

Gen ngoai Phuong phap chuyén gen Tinh trang bi€u hién
Cachua CP-TMV  Thong qua Agrobacterium Khang virus khdm
thubc 14

Lua CP-stripe  Xung dién protoplast ~ Khdng 1ai virus sQc

3/. Chuy€n gen khang thudc trir cO:

Trong nén ndng nghi€p hién nay, viéc st dung thuOc trlr ¢ dang
tr@ nén phO bi€n, thay thé cho cdc phuong phap 1am ¢ truyén thOng khic.
Tuy nhién ching ta cling phdi dat ra cau hdi: “thudc trlr c0 tiéu diét ¢ dai
thi c6 tiéu diét cd ciy trOng hay khong?” D€ viéc st dung thulc trlf cO
khong 1am anh hudng dén ciy trOng, ching ta phdi tao ra cic loai ciy
trOng c6 tinh khang thubc trlr cd. Cong nghé chuyén gen di c6 thé lam
dugc diéu nay. Chiing ta s& dua cdc gen khiang dugc thulc trlr cd vao bl
gen cUa cay trOng.
3.1.CO ché chuy€n gen khang thudc trir co:

Trudc hét, chiing ta phdi hi€u cd ché tic dOng cla thulc trir cO.
Thudc trlr ¢b c6 th€ kim ham sinh tGng hgp thuc vat, kim ham sinh ho hép,
kim ham su chuy€n ho4 acidnucleic, gay ri loan phan chia t€ bao, kim ham
sinh tGng hop lipid, kim hiam sinh t&ng hgp amino acid....

CO ché chung cUa viéc chuy€n gen khang thubc trlf cO dé 1a
chuy€n vao ciy trong nhling gen c6 kha ning sdn xudt du thira loai protein
(enzyme) man cam v&i thubc trlf cO, bdo ddm dU lugng can thi€t cho céc
chlc niing cUa t€ bao khi c6 mat clia thuOc; hodc lam gidm khi niing lién
két cla protein man cdm v6i thudc bang cach thay d6i cdu tric protein;



hodc trang bi cho ciy khd ning 1am mat hoat tinh chuyén hod cla thuOc trlr
cO.

San xudt du thira protein (enzyme) man cdm vGi thubc trtr c6 da
dugc dp dung v&i nhi€u cay trong d€ ting tinh khang thuOc trlf ¢4, Vi du
Phosphinothricin (tén thuGng pham 1a Basta) va bialaphos. Phosphinothricin
Uc ché enzyme tOGng hop glutamin (glutamin synthaza — GS). Uc ché& GS gay
ra sU tich luy amonia nhanh chéng trong ciy lam cho cAy chét. Ting su tOng
hop GS trong ciy 1én nhi€u 1an c6 thé khac phuc dugc tac ddng cla thubc
trlr ¢@. De Block (1987) dé xudt mOt chi€n 1ugc lién quan t&i mOt enzyme
c6 kha niing kh(r d6c cUa thuOc trlr cd Basta. Gen Bar phan 1ap tur
Steptomyces hygroscopicus tham gia vao qu4 trinh sinh tOng hgp bialaphos
va ma hod enzyme phosphinothricin axetyltranferase (PAT). Enzyme nay
axetyl hod nhém NH2 tu do cUa phosphinothricin va lam cho ciy khong bi
ngb dbc.

DOt bi€n cUa gen protein muc tiéu 1am mat khd ning lién két cla thudc trir
co

cling ting kha ning khang hay chiu thuGc trl cd, chang han nhu thubc trir
co

glyphosate, atrazine va sulphonylurea.

3.2.Vidu:

MOt sO ciy trOng chuyén gen khang thuOc trlf cO dudgc trOng trén
quy md 16n: dau tuong, ngd, bong, cdi dau, thudc 14....

Vi du vé chuyén gen khang thuOc trlr cd Glyphosate va
Glufosinate: Glyphosate va Glufosinate 13 nhitng loai thudc diét cd kiém
soat hau hét cic loai ciy xanh khdc. Hai loai thuOc di€t c¢d nay rat hitu
hiéu trong vi€c ki€m soét c6 dai va it dnh hudng truc ti€p 1én vat nudi
cing nhu khong tOn tai 1au trong dat. Ching c¢6 hiéu qud cao nhat va an
toan nhat trong sO nhiing hod chat dung trong néng nghiép. Tuy nhién
ching van dnh hudng x8u tdi ciy trOng. Nhimg loai thubc diét cO nay
nhdm vao moét s6 enzyme chl yé€u trong qué trinh trao d6i chat cla ciy
trOng, phd v& qua trinh sdn xudt ra thlc #n cho ciy va culi cuing 12 tidu diét
no.

Cay trOng khang thuOc diét ¢ Glyphosate:

CO ché hai cUa thubc 12 kim him hoat dOng cla mdt enzyme
enol pyruvat sikimat phosphat synthetase (EPSPS), bi€n d6i sdn pham quang
hgp thanh acid mach vong sikimic. Khi acid nay khong hinh thanh sé giy rbi
loan toan b0 qua trinh trao d0i chat & thuc vat, dan dén cay chét. Ngudi ta
tim ra gen ma hoa EPSPS tU vi sinh vat hodc tU mOt sO thuc vat cé hoat
tinh rat cao, sau d6 cai bi€n ching va chuy€én nap cho ciy trOng. K&t qua



tao ra cdy c6 ham lugng hoat tinh clla enzyme EPSPS cao hon gap 4 1an so
vGi ciy binh thuOng va hoan toan chOng chiu dugc vdi thudc Glyphosate.
Ngoai ra, ngudi ta con c6 thé dua vao ciy trong mOt gen cUa vi sinh vat
khdc tao ra enzyme 1am suy bi€n Glyphosate.

Cay trOng khang thuOc Glufosinate:

ThuOc diét cb Glufosinate ch(fa thanh phan kich hoat
phosphinothrein tiéu diét thuc vat bang cach phong tod enzyme chiu trach
nhiém trong qud trinh chuy€n ho4 nitd va gidi phéng chat ddc amoniac, mot
dan xudt cUa qud trinh chuyén hod cla thuc vat. Ciy trOng bi€n dGi gen
chiu dugc Glufosinate c6 chlfa mOt gen cUa vi khuén tao ra loai enzyme
gidi phéng chat phosphinothrcin va ngin chdn chiing khong bi phd huy.
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