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Muc luc cac bang

Danh' sach n nhu‘ng ngu‘dl chu tn lhu’c hlen
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Béng 37 Thang diém danh gi4 tinh trang nhiém bénh d5i vdl la
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7Béng 39 | Kétqua klem tra cac déng kia CTT chuyen gen CryIA(c_) S
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Béng49 T Ie song S6td ¢ cac manh la clia cac glong bong tren moa truding MS ¢6 bé sung Km
Béng 50 Ket qua lhu doc tlnh cua CryIA(c) d md laa chuyen gen trén du trung sdu duc lhan

| Bang 51 \ Doc tinh cda protem tis cay ia chuyen gen CrylA(c) (0.2g than 14) d6i véi Au tning clia sau duc than
| lua ha[ cham

B.’mg 52 Mot so chi tidu theo dai cua cac dong lia chuyen gen khl bi xu’ ly han 30 ngay

| Bang 53 Ch| so chlu han tucng d0| cua mol so dbng Iua chuyen gen
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Muc luc cac hinh

Hinh 1 7 \ K&t qua phan u’ng (ai mi&n dich vd: khang ihe khang protem V|p2
Minh 2 \ Két qua phan ung Weslern-BIotf‘ ing cua prolem V|p3 vdi khang lhe khang Vip3

7Hlnh 3 * Séc ky do prolem ngoai bao BtABS1 lu col Resource Q 1 ml lren he FPLC
E cua céc phén doan proteln tmh ché sau sdc k| lrao dm ion
: Sac P loc gel mau proteln ngoal bao BtAB51 tu cot Superose 12 lren he FPLC

Hlnh;' : Sé;: ki 80 loc gel mau proteln ngoal bao BtABS‘l tu’ cot Superose 12 trén hé FPLC

Hinh 7 ! Ket qua dnen di san pham F'CR gen wp3
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Hinh 15| ADN tach tr chiing B AB51

Hinh 16 | A‘D.N“tong s8 dugc cét bdi Sau 3A
Hinh 17 ,JI ADN voclor qua xuf ly

Hlnh 18 Ter vién gen sd cap

| Hinh 19 | Két qua ct ADN vector tal 16 hdp
Hinh 20 Két qu" dién d| san pham PCR vda c’c’lp rn0| R664

Hinh 21 Ket qua dien d| cac plasmll tai to hdp mang gen khang dac én Pi- 2(t)

Hinh 22 Duen di klem tra ADN plasmit ta| to hop cét béng enzym gidi han EcoRI

Dir Héu Gen Qudc té (C101i_ac)
Hinh 24 ‘ Qué trinh tao da chot lu' phol

) 254

Hinh 26 Nhan va duy ln mo s80 cua gtong VN 36P

I_-I_r_n_h 27 Tal snnh cay bong glong SSR qua g|a| doan mo seo
Hinh 28 | Bau nhuy sau khi viit canh hoa va cét voi nhuy

Hinh29 Bua kim tiem va bau nhuy
Hinh 30 ! Bat dau day xy tanh tiém

Hlnh 31 D3 d’ay xong xy lanh llem S
_H_ir}_h 32 | Thu hoach hat bong TO sau lh: ngh:em \n t|em

F Hinh 33 Anh hu’dng cua vi tliém den qua béng
Hmh 34 E Trleu trung sau ba ngay

Hlnh 35 ‘ Trleu trimg sau bén ngay .

! Hinh 36 | Quy trinh sang loc cay chuyen gen

. Hinh 37 | Két qua PCR cac dong bong chuyen gen

' Hinh 38 Bleu hlen cha gen GUS trong Ia cay hong -chuyen gen

_Hlnh 39 : Céy Hong tai smh

Hinh 14 | ket qua dlén di kigm tra san phdm phan iing cét plasmnl tan lo hdp le to hdp BamHl & Sacl

H[nh 23 Tnnh ty gen khang dao on Pi -1 tif giong Iua Té tép so vai trmh fur nucleotrt frong Ngan hang

Hinh 25 ! Su hlnh thanh mé seo tren mot 58 mdi truding cam (ng tao md seo sau 4 tuan nusi cay glong
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‘ Hinh 4 Ket qua PCR cua gen crylA(c) )

Hinh 42 ' Kél qua thu tinh khang sau ciia cac dong héng chuyén gen so vdi dai chimng khong chuyén
; i gen

Hinh 43 | Két qua phan uch Soulhern blot cua cay Hong

] Hinh 44 | K&t qua Weslern blot cua cua cay Hong
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| Hinh 46 | Glong ctie thi nghigm: HCV1 va HCT1
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\ Hlnh 50 ' Cac mau ia cay hoa clc blen nap
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- | - - -
\ Hlnh 52 i Chon lgc cay hoa clc chuyen gen CrylA(c)
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Hinl:1 56 | Két qua lal ADN xac dlnh gen anti- ACO lrong cay hoa cuc chuyen gen
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1
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I Hinh 59 Sy song sot vé phat trién cla cac mé seo tren méi trudng chon loc (Hyg 50 mg/l) sau 2 tudn
nudi cdy
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; Hinh 61 May bun gen PSD He1 100
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Hmh 63 . Cac dong chuyén gen Iréng trong nh kinh

‘ Hinh 64 ' Su smh lru'dng binh lhuqng cua cay chuyen gen

Hlnh 65 | Thir nghlem lfnh khang ray nau cua cac dong Iua chuyen gen GNA
-“Hinn 86 I Tao mo seo & glong Iua CT1

r Hinh 87 ; Mo seo tren mm truang chon Ioc

Hinh 68 J Chon Ioc mo seo o
Hlnh 69 \ Cay tai sinh '
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DANH SACH NHUNG NGUOI THAM GIA THUC HIEN VA CO
QUAN PHOI HQP

1. Noi dung: Nghién cttu phén lap gen diét con tring va gen khdng bénh dao on
Co quan tham gia: Vién CNSH
Nhitng ngudi tham gia thuc hién: PGS.TS. Lé Tran Binh, PGS.TS. Nguyén
Ditc Thanh, ThS. Pham Bich Ngoe, CN. Pham Thi Tra, CN. Nguyén Trung
Nam, CN. Lé& Hong Ngoc, TS. Chu Hoang Ha, ThS. Tran Quéc Trong, CN.
Pham Quang Chung, CN. Dao Xuin Hai -

2. N6i dung: Nghién ctiv xdy dung hé théng tdi sinh ¢ cGy bong vdi va chuyén gen

vao cdy bong qua éng phén
Co quan tham gia: Vién CNSH, Vién Nghién citu Cay bong & CCS, Nha H6
Nhitng ngudi tham gia thie hign: PGS.TS. Lé Trin Binh, CN. Truong Thu
Thuy, TS. Pinh Thi Phong, CN. Nguyén Hitu Cudng, KS. D6 Tién Phat, KS.
Trinh Minh Hgp, TS. Lé Quang Quyén, KS. Nguyén Thi Nha, KS. Thai Thi Lé
Héing, TS. Pang Minh Tam, KS. Nguyén Thi Dung

3. Noi dung: Nghién ctiu chuyén gen anti-ACO giiz hoa ldu tin va gen Bt khdng

sGu vao cdy hoa cuc
Co quan tham gia: Vién Di truyén néng nghiép, Vién Céng nghé sinh hoc
Nhitng ngudi tham gia thuce hién. PGS.TS. Vi Dic Quang, TS. Dang Trong
Luong, ThS. Lam Dai Nhan, ThS. Nguyén Huy Hoang, CN. Nguyén Thi Lan
Hoa, CN. Doan Thi Hoa, CN. Phi Céng Nguyén, CN. Didng Minh Trang.

4, Ndi dung: Tao cdy Hong khdng sdu bang phuong phdp chuyén gen
Co quan tham gia: Vién Sinh hoc Nhiét d6i
Nhitng nguoi tham gia thuc hién: PGS.TS. Nguyén Vin Uyén, TS. Lé Tdn
biic, TS. Nguyén Hitu Hs.

5. N6i dung: Tao dong lia bién doi gen khing sdu
Co quan tham gia: Vién Lia DBSCL, Vién CNSH
Nhitng ngudi tham gia thuwe hién: TS, Tran Thi Cuac Hoa, PGS.TS. Lé Tran

Binh, TS. Nguyén Thi Loc, KS. Nguyén Héng Chau, KS. Bé Xuin Déng, TS.
Lé Thi Thu Hién, CN. Nguyén Phuong Thao, TS. Dinh Thi Phong, ThS. Pham
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Bich Ngoc, CN. Nguyén Hitu Cudng, CN. Biii Van Théng.
6. Noi dung: Phuong phdp nhan biét va ddnh gid cdy chuyén gen
Co quan tham gia: Vién KHKTNNVN, Vién CNSH.

Nhitng nguoi tham gia thuc hién: PGS.TS. Ho Hitu Nhi, PGS.TS. L& Tran
Binh, KS. Doan Thu Thuy, ThS. Pham Bich Ngoc, TS. Hoang Kim Oanh, CN.
Phan Trong Hoang, CN. Nguyén Hoang Nam.
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BAI TOM TAT

Dé tai KC.04.13 dugc xay dying nhdm muc tiéu k¥ thuat chuyén gen {ng dung
ting budc vao viéc cdi tién gidng cay tréng, trudc mét tap trung cho cac loai ciy
nhu bdng vai, hoa cic, héng va lda nhdm nang cao tinh chéng chiu d6i véi sau,
bénh ho#c ngoai canh bat lgi. D& tai dd phéi hop duge 6 ¢ quan ddu nganh trong
ca nude trién khai thuc hién va thu dude nhitng két qua chinh sau day:

Phén lap va thiét k& gen: D6i véi hoan canh nudc ta, dé ¢ thé lam cha cac

ngudn gen cé gia tri, viéc tidp tuc phan l4p gen 14 mét yéu cau tién quyét dé phat
trién va ng dung cong nghé chuyén gen viao cdng tac cai tién giéng ciy trdng.
Vién Céng nghé Sinh hoc (Vién CNSH) da tiép nhan va thiét ké lai cac gen
crylA(b,c), gen Xa 21, gen chitinase va tién hanh phéan lap thanh céng nhém gen
ACO antisense (Nguyén Huy Hoang et al.,), gen Pi khang bénh dac 6n § lda, dac
biét 12 nhém gen vip ma hoa loal protein déc d6i vdi cén trung thude B
Coleoptera (Canh cting). Cac nhém gen nay da dude uu tién chuyén nap vio mét
s8 loai cay (khéng lam luong thuc va thuc phdm) nhdm néng cao tinh chéng chiu

d6i véi sau, bénh (ndm, vi khuén va virut).

Hoan thién cac qui trinh chuyén gen: Dé1 véi cdy bong dé tai dd xdy dung
thanh céng hé théng tai sinh cdy bing k¥ thuéit nudi ciy md, cho phép chuyén gen
théng qua Agrobacterium, déng thoi hoan chinh phuong phap chuyén gen qua dng
phan & hAu hét cac gidng béng vai dang trong co ciu gibng san xudt dai tra. Trén

ddi tugng hoa clic dé tai da xay dyng thanh cdng hé théng tai sinh va chuyén gen
thong qua Agrobacterium tumefaciens. K&t qua phan tich cdy chuyén gen bing
phudng phap PCR va lai Southern cho thay da thu dudgc 14 cly hoa cuc mang gen
anti-ACO va 20 cidy mang gen khang siau crylA(c). Trén déi tugng cdy héng
(Paulownia) dd nhan dugc 5 cdy héng chuyén gen khang sau biéu hién qua két qua
lai Southern, Western va biotest dusng tinh. Dic biét trén d61 tudng 14 cay lia da
x4y dung thanh céng hé théng chuyén gen bing phuong phéap bin gen va théng
qua A. tumefaciens 6 mot s8 giong lia indica va da nhén dude cac dong chuyén gen
th& ha T,, T, cho ti 18 khang sdu cao tdi 100%. N&i bat d6i véi cay lta la da st dung
~ hé thong chon loc bing mannose thay thé cho hé théhg chon loc bing chit khang
sinh hoic chit khang thude trit ¢6 nhdm dua hé théng chuyén gen sach, gidi quyét
triét dé nhiing lo ngai vé tinh an toan ctia cAy tréng bién d6i gen..
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Danh gia an toan GMC: Bén canh d6 dé tai da xay dyng duge mét s§ dinh
huéng vé phuong phap danh gi4 an toan sinh hoc cho ciy chuyén gen khang siu d

quy md phdng thi nghiém va quy md nha ludi, nhim muc dich danh gia an todn
sinh hoc 2 - 3 dong cay chuyén gen c6 trién vong dude trdng thi trén déng rudng
c6 kiém soat nhidm tim hiu két qua chuyén gen va anh hudng cta ciy chuyén
gen l1én méi trudng sinh thai va kha ning phat tan tu nhién cta gen chuyén. Thi
kha niing gy di (ng cta protein la do chuyén gen tao ra néu co.

Thit nghiém cAy trong chuyén gen; Cing véi viéc tao cdy chuyén gen
trong phong thi nghig¢m va tréng thi nghiém ngoai nha ludi, dé tai da xay dung
cd s& khoa hoc va qui trinh danh gid an toan sinh hoc ¢ay chuyén gen khéng con
trung.

Tém lai két qua thu duge cia dé tai KC.04.13 khong nhiing 14 nhitng déng
g6p khoa hoc cho nghién citu va phat trién linh vuc tao- gibng cay trong bing cong
nghé sinh hoc hién dai ma con gép phin chuin bi cac mit cd s khoa hoe, ky
thuat va vén ban phép 1y cho céng tac quan 1y va trién khai loai san phim méi
dang gy ra cac cudc tranh luan trong nudc va trén thé gidi.
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NHUNG CHU VIET TAT

APS Ammonium persulfate -
ARNase Ribonuclease

AS Asefosyringone

ATP . Adenosine triphosphate
ATSH An toan sinh hoc

Bc Baciilus cereus

bp base pair

Bt Bacillus thuringiensis

CaMV3s5s- P Cauliflower Mosaic Virus 35S Promotor

CNSH Céng nghé Sinh hoc

cry Cryslal gene = Gen ma hoa protein tinh thé déc 18 diét ¢on tiing cta vi khudn Bacillus -
thuringiensis

DNA Axit Deoxyribonucleic

EDTA Ethylene Diamine Tetraacetace Axit

Et-Br Ethidium Bromide

gus -Glucuronidase gene = gen ma hoda p-Glucuronidase

GMC Cay tréng chuyén gen

GMO Sinh vat chuyén gen

IPTG Isopropylthio-B-D-galactoside

Kb Kilobase

KDa Kilo datlton

Km Kanamycine

LB Luria and Bertani

MS : Méi trudng nudi cay theo Murashige & Skoog

NOS-P Nopaline Synthase Promotor

npti| "\Neomycine phosphotransferase Il gene=Gen ma hoa neomyciie phosphotransferase il

PCR Polymerase Chain Reaction :

SDS-PAGE Sodium dodecyl sulfate ~ polyacrylamide gel electrophoresis=Bién di bién tinh trén gel
polyacrylamide

T-DNA Transfer-DNA=DONA chuyén

Ti-plasmit Tumor inducing plasmit=Plasmit gay khéi u thyc vat

Vip Vegetative insecticidal protein=protein sinh dudng diét con tring

Vir Virulence Region=Ving gay ddc ¢é kha ning tao khdi u

X-gal 5-bromo-chloro-3-indolyl-B-D-galactosidase

X-gluc §-bromo-4-chlore-3-indolyl glucuronide

NAA 1 Napthye Acetic Acid

2,4-D Dichlorophenoxy acetic acid
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LOI MG PAU

Cac k¥ thuat tao gidng truyén théng nhu lai tao va chon loc nhan tao da dugc
con ngudi sit dung hang ngin nim qua dé tao ra cic cay tréng ¢6 dic tinh néng hoc
thich hop va riéng biét. Tuy nhién nhiing k¥ thuat nay doi hoi nhiéu thdi gian va cé
thé phai trai qua nhidu thé hé mdi ¢6 dugde nhiing tinh trang mong mudn va loai bd
nhiing tinh trang khong mong mudn. Cong nghé sinh hoc (CNSH) st dung ky
thuat di truyén dé bién déi cAy tréng bang cach dua truc tiép nhiing gen cb gia tri
vio b gen cla cAy nhan (ké ca gen cla cac loai vén khong ¢6 quan hé ho hang) va
nhanh chéng tao ra cay tréng biéh ddi gen (GMC) mang nhiing déc tinh mong
muén. Hién nay CNSH hién dai va cac ciy trong GM dang duge (ing dung rong rai
va da ¢6 nhitng déng gép dang ké. Theo théng bao tém tit clia td chiie T4 chitc Dich
vu Quéc t& ing dung Céng nghé Sinh hoc vao Néng nghiép (International Service
for the Acquisition of the AgriBiotech Applications, ISAAA) chi méi trong thét gian
chua ddy 10 nim, bdt diu tit 1995 vdi 0,5 tridu ha ciy tréng chuyén gen ddu tién
dudgc gieo trong, dén nam 2003 di c6 dén trén 67 tridu ha va cudi nam 2004 cb tdi
gén 100 triéu ha ciy chuyén gen duge trong trén qui md toan ciu. Riéng trong giai
doan 1986 -1997, trén toan cau cé téi 25000 thit nghiém trén déng rudéng doi véi cac:
cay trong bién d6i di truyén. Trong d6, gin 3/4 cac cude thii nghiém dudgc tién hanh
tai My, tiép dén la Canada, chau Au, chdu M¥ la tinh va chdu A. Cac thid nghiém
nay tap trung »ao 10 loai tinh trang trén déi tugng 1a 60 loai cay tréng. Dén nay

phén 1én cac qudc gia & Péng Nam A ciing dang nhép cube.

@ Vist Nam, linh vyc nghién citu tao sinh vat GM dang dugc tiép can, dau tu
va trién khai nghién ctu. Nhiéu gen quy c¢6 gia tri ting dung nhu nang suit, chat
lugng, chéng chiu di dude phan 1ap va nghién ctu nhdm chuyén vao cay trdng.
Nhiing van dé nhu thiét ké vector, hoan thién hé théng tai sinh cdy khdi dau cho
nghién citu chuyén gen ciing nhan duge sy quan tdm ctia nhiéu nhém tac gid. Mot
s6 cbng trinh nghién ciiu chuyén gen chon loc va sang loc nhu gen khang
kanamycine, hygromycine, gen mé hoa B-glucuronidase (gus) vao thuée 14, lia
cling dude tién hanh nhim muc dich hoan thién cic quy trinh chuyén gen lam co
sd cho cac bube chuyén gen cb gia tri vio cac d6i tugng cAy trdng nay... Pa cb
‘nhiéu phudng phap chuyén gen khac nhau nhu bén gen, chuyén gen théng qua vi
khudn Agrobacterium tumefaciens dé dugc ap dung thanh céng trén mot loat cac
d6i tugng ciy trong quan trong nhu: laa, khoai lang, ca chua, thude la...
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Cu thé 14 trong Chuong trinh CNSH giai doan 1996 - 2000, Vien CNSH da
thue hién dé tai cAp nha nudc c6 ndi dung vé chuyén gen J cay tréng trong d6 gen
Xa21 khang bac 14 6 lda va gen cry da duge chuyén thanh cdng vao giéng lua C71.
Ngoai ra, trong khuén khé cac d8 an hgp téc trong nudc va qudc té, nhitng vin dé
nghién ciu tdng cudng tinh chiu han, chiu min 3 ciy lda, chuyén gen khang

virus d6m vong vao cdy du da...da va dang dude trién khai hiéu qua.

Xudt phét tit nhitng ¢d s6 nghién citu trén, trong chudng trinh Khoa hoc Cong
nghé cidp Nha nudc KC.04, Vién CNSH phéi hgp cung véi 05 Vién nghién ciu
khac trong ca nudc tién hanh dé tai KC.04.13 “Nghién citu dp dung céng nghé
gen dé tao cdy chuyén gen néang cao sitc chéng chiu sdu bénh va ngoai
canh bat loi’.
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CHUONG 1.
TONG QUAN TINH HINH NGHIEN CUU TRONG NUGC VA
NGOAI NUGC

1.1. TINH HINH NGHIEN CUU TRONG NUGC

Linh vyc CNSH d& Iam nén nhiéu diéu ky diéu gép phdn ning cao hiéu qua
cua san xudt va dap dng nhu ciu cla doi song con ngudi. Chi tinh riéng trong
linh vuc ndong nghiép, nhiéu gidhg ciy trong vat nuéi c6 gia tri di duge chon tao
bing con dudng CNSH. Nhiéu gen quy nhu cie gen quy dinh ning sudt, chit
lugng, chéng chiu da dugc phin lap va chuyén vio cdy trong vat nudi tac nén

nhiing giéng 1y tudng.

Sinh vat chuyén gen (GMO) cho néing suédt cao, dem lai lgi fch cho ngudi san
xugt 1a diéu di duge khing dinh qua khoa hoc va thue tién. G nudc ta, trude nim
2001, cac dy 4n nghién ciu CNSH quédt gia vAn duge hd trg tit cac Chinh phi va t§
chitc qudce t&. T nam 2001, Chinh phl di d4u tu 3 du an nghién ciu vé GMO,
Nhiing dy 4n nay lién quan dén nhiéu cay tréng quan trong ctia Viét Nam nhu bong,
hoa, cay ¢6 ci va ciy ring. Tuy nhién, trong Iinh vye chuyén gen tao cic sinh vat
bién ddi di truyén, Viét Nam van con xuit phat chim hon so véi thé giéi hang chuc

nim. Do diéu kién con han ché nén cac céng trinh nghién citu vé& chuyén gen con it.

Mot s6 phong thi nghiém da va dang dugc nha nudc dau tu bude dau va cd
diéu kién giii cac can b di thyc tap d nhitng phong thi nghiém tién tién cta nuédc
ngoai. Do vay, ching ta da lam chd dudc cac k¥ thuat co ban cia cong nghé gen
nhu phan lap va xac dinh trinh tu gen, thiét ké va bién nap gen vao té& bio vi sinh
vat, déng vit, thuc vat, nghién cGu biéu hién gen...Hién tai, mot s6 cong trinh
nghidn citu 1a ¢o 6 dé tao GMO dang duge trién khai nhu nghién ctu gen thay
phén va lén men tinh bdt, gen hormon sinh trudng d ca, gen chiu han, lanh & lia,
gen ma hod protein tinh thé ddc t& c6 hoat tinh diét con tring cla vi khudn

Bacillus thuringiensis va cac gen c6 gia tri khac.

Trong céc linh vire tao GMO, nghién ciu chuyén gen vao ciy tréng dang dugc
tiép can, ddu tu va trién khai nghién ciu, @ng dung chd yéu tai céc phéng thi
nghiém cua Vién Céng nghé Sinh hoc va Vién Sinh hoc Nhiét déi (thudc Vién Khoa
hoc va Coéng nghé Viét Nam), Vién Di truyén Néng nghiép va Vién Nghién citu Lia
déng bang séng Cltu Long (thudc Bs NN & PTNT). Mét s6 cong trinh nghién ctu

9
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chuyén gen chon loc nhu gen khang kanamycin, hygromycin...dd duge tién hanh
nhim muyc dich hoan thién cac quy trinh chuyén gen vio mét s6 cdy trong quan.
trong 1am co s6 cho céc budc chuyén gen ¢ gia tri vao cac dl tugng cdy tréng nay.
La Tufin Nghia & CS (1995) da chuyén gen GUS va gen khang kanamycin véo ca
chua.... Mot s6 phong thi nghiém da thu duge thanh c6ng nhit dinh khi nghién ciiu
tao GMO. Nhiéu phudng phép chuyén gen khac nhau dd dugc nghién cGu va ap
dung thanh cong dé dua cac gen cb gia tri vao hang loat cdy tréng quan trong nhu
lda, thude 14, du 40, ca chua, khoai tay, cai bap, cai ddu...Nam 1994, Phan T&
Phugng & CS da thanh cong trong viée st dung phuong phap gian tiép théng qua vi
khuén dat Agrobacterium tumefuciens dé chuyén gen vao cAy Arabidopsis. Vao nim
1998, ciing chinh nhém téc gid nay da cdng bd két qua chuyén gen Xa21 vao gidng
Ida Viét Nam bing s dung siing bdn gen. Gan day, tai Vién Di truyén Néng nghiép,
nhém nghién citu cia Dang Trong Luong da tién hanh phan lap va thiét ké vectd
mang gen téng hop insulin d€ chuyén vao ciy lda mi; thiét k& vecto va chuyén gen
crylA(c) vao ciy cai bip. Ngoai DPing Trong Luong & CS, whém nghién ctiu cua
Nguyén Van Uyén tai Vién Sinh hoc Nhiét Déi, Thanh phd Hé Chi Minh cang dé tao
duge cic cAy thuée 14, dau xanh, cai bong, cai xanh va cdy ca tim bang phudng phap
chuyén gen st dung vi khudn A. tumefaciens ching EHA105. Hau hét cac ciy trong
bién ddi di truyén nay mang gen bar, gen erylA(c) va gen chi thi gusA. Trén linh wyc
nay, Vién Céng nghé Sinh hoc néi riéng di dio tao duge déi ngii can bg, thu thap va
phan 14p duge hang chuyc loai gen quy ¢é gia tri. Vién di va dang tién hanh nghién
cltu cac gibng cly tréng chuyén gen. Trong chuong trinh CNSH mang kj hiéu
KHCN-02 giai doan 1996-2000, Vién Céng nghé Sinh hoc da thuc hién dé tai cong
nghé chuyén gen § cay tréng, trong d6 gen Xa21 khang bénh bac 1a ¢ la do vi khuén
gy ra Vi gen cry ma hoa protein tinh thé d6c t& ca vi khuéin Bacillus thuringiensis
duge chuyén vao l4a. Trude d6, Vién cling dé tién hanh cac nghién ctu phan lap gen
chiu lanh & cay laa. Vién Céng nghé Sinh hoc da tham gia thuc hién dé an INCO18
vl Bi, Phap, T4y Ban Nha va Trung Quéc vé ting cuong tinh chiu han va chiu mén
3 cay lda bing céng nghé chuyén gen. Ciing trong chuong trinh hop tac qudc té, dude
su hé trg cia ISAAA, Vién da va dang tién hanh nghién cttu chuyén gen khang virus
dém vong vao cidy du da va da thu dugc cic cdy du dt chuyén gen trong nha luéi.
Gén day, Vién dang hop tac vdi Vién Nghién citu ciy bong va cay c6 sgi dé trién khai
chuyén gen cry va gen chiu han tao ciy béng khéng'séu v& chiu han.

Két Iqué clia nhiing nghién citu trén la nhiing ciy chuyén gen di dudc tao ra
va luu giit trong diéu kién in vitro va trong diéu kién nha kinh. Tuy nhién, tit ca

cac ciy trong chuyén gen dudc tao ra § Viét Nam méi chi tdn tai & quy mo thi
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nghiém va cho th nghiém. Hién nay, chiing ta chua c6 quy ché€ cho viéc tién

hanh thit nghiém céc ciy trong nay d ngoii dong rudng.

Viét Nam hién nay va trong thdi gian dai nia da va s& con la mot nude nhéap
khiu cic san phadm CNSH hién dai 12 chinh. Hién nay chua c6 cd quan nao théng ke,
danh g4 diy da tinh trang cic gidng cay con thuéc GMO, sd ludng vi sinh vat la, cac
san phim cla chiing duge st dung trong néng nghiép, céng nghigp thuc pham, duoc
pham d& nhap vao Viét Nam. Do ching ta chua c6 vian ban phélp ly dé quan 1y théng
nhat trén cA nudc nén cic hoat ddng nghién ctu, ung dung, bao quan, san xuit, xudt
nhap kh&u, van chuyén GMO ho#c san phdm, phu pham cta chiing dang trdi ndi tu
do, khéng thé quan ly hay kiém soat duge. Mic dii ching ta chua tao ra duge cy
tréng chuyén gen ¢ quy mé thusng mai va san pham cia GMO chua nhiéu nhung &
nude ta hién nay dang tén tai mot s§ cay trdng chuyén gen ciing nhu luu hanh trong
thuong trudng mot sd san phdm bién d6i gen. Trong s6 d6 phai ké dén cay lGa va cay
béng chuyén gen ery dugc nhap khéng chinh thite. Ngoai ra, mét phan kha lén lugng
dau dau tuong ciing nhu ngd trong thanh phén thic an gia stic nhap vao Viét Nam
déu 1a san pham bién ddi di truyén (khéng dan nhin). Nim 1995 - 1996 mdt s6 cong
ty chédn nuéi lién doanh da nhap hang chuc ngan t&n ngé tit My. Khéng ai c6 thé tra
16t ngd doé 134 GMO hay khéng vi cling ¢6 nhiéu thiic dn chin duge nhap tif nudc ngoai
nhu thit, tritng, sfa...cling ¢6 thé 1a san pham cta co thé séng bién dbi gen (LMO)
(Tap chi Hoat ddng Khoa hoc s6 10/2000). Hién nay Quy Rockerfeller dang tai trg
cho Vit Nam (va cac nude chau A khac) tiép nhan cay Iia vang (Golden Rice) giau
tién vitamin A (B-caroten) tao duge nhd chuyén gen téng hgp caroten tir cdy hoa thuy
tién ving vao cay lta. V& van dé chuyén gen dbi vdi vat nudi, hién tai, Vién Coéng
nghé Sinh hoc dang trién khai va tao dugc gidhg ca chép tring va ca bdnhg mang gen

san xuat ra hoocmon sinh trudng tai t8 hgp ¢ quy mé phong thi nghiém.

Kha nhiéu héi thao lién quan dén GMO da duge t6 chic & Viet Nam. Ngay 26
thang 5 nim 2000, Lién hiép cac Hiép hdi Khoa hoc va k§ thuat Viét Nam da to
chiic Héi thao khoa hoc vé “Céc sinh vat bién déi di truydn - GMO” véi su tham gia
cia nhiéu nha khoa hoc trong ca nudc. Cac dai biéu tham du Hai thao da trinh bay
cac tham luan xoay quanh vén ¢ GMO trén thé gidi va xu hudng nghién ciu, Gng
dung tai Viét Nam. Héi thao da théng nhat mét s6 diém chinh: CNSH néi chung va
céng nghé gen noéi ridng dd dat duge nhiéu thanh tuu to 16n trong giai quyét mot s6
van dé luong thuc, thuc phdm va duge ph&m ma céc cong nghé thong thudng khéng
thé dat dude. Tuy nhién, viéc 4p dung cong nghé gen tai Viét Nam can c6 chon loc
va than trong. Cac van dé lién quan dén rui ro cin duge nghién ciu va cin sém cé
van ban phap quy vé an toan sinh hoc (ATSH). Cong bé thong tin cin hét stc than
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trong vi day 1a vAn dé nhay cam, c6 lién quan dén lgi ich quéc gia. Can tuyén
truyén rong rai cho céng ching am hiéu vé GMO. D& nghi chinh phu dic biét quan
tam va cé chinh sach wu tién phat trién nghién cttu céng nghé gen.

1.2. TINH HINH NGHIEN CUU NGOAI NUGC

Nim 1984, trén thé gidi dd c6 mot s8 nghién ctiu thanh céng khi chuyén gen
vao cAy trong. Dén nay, vAn d8é cai bién gidng cdy trdéng da phat trién vugt bac.
Theo théng bao tém tit cia t6 chic ISAAA trong giai doan 1986 -1997, trén toan
cAu ¢ tdi 25.000 thit nghiém trén déng rudng d6i vdi cic cdy trong bién ddi di
truyén. Trong d6, 72% céc cudc thi nghiém dugc tién hanh tai My, tiép dén la
Canada, chau Au, chau My la tinh va chau A. Cac thi nghiém nay tap trung vao

10 loai tinh trang trén déi tugng 1a 60 loai cdy tréng.

Nim 2003, dién tich tréng cAy chuyén gen tiép tuc tang véi ti 1& hon 15% so
v4l ndm 2002. Theo danh gia, dién tich trong cay chuyén gen toin cAu niam 2003
13 67,7 triéu ha ting 40 1an so véi nam 1996 1a 1,7 triéu ha, thu hat khoang 7
triéu néng dan ¢ 18 nude tham gia. C6 5 quéc gia chinh tréng cay chuyén gen la
My (48,2 triéu ha), Argentina (13,9 triéu ha), Canada (4,4 triéu ha), Braxin (3
triéu ha) va Trung Quéc (2,8 tridu ha). Trong d6, Braxin 14 nudc lan dau tién
tham gia tréng thi nghiém va thuong mai hod cay chuyén gen trén dién tich 3 '
triéu hecta diing hang thit 4 trén thé gidi .

Nhin chung hién nay, thudng mai hbda cac sinh vat GM trong néng nghiép tap
trung chl y&u vio cac gidng khac nhau cla cac cdy trong chinh la dau tusng (36,5
triéu ha), ngé (12,4), béng (6,8), va cai dau (3). Trong d6, hai tinh trang duge tap
trung chuyén gen nhidu nhit la khang thudc diét ¢4 va khang c¢on trung. Vao
nim 2003, dién tich tréng cAy chuyén gen khang thude diét cd la 44,2 triéu hecta
(73%) chtt y&u la cay ngd, dau tudng, béng va 12,2 tridu hecta (18%) tréng cay
chuyén gen khang sdu, ting 2,1 tri¢u hecta so véi nim 2002 tip trung chl yéu
vao hai loai ciy trong la bong va ngé Bt. Ngoai ra, mdt s6 thit nghiém nhé tréng
cdy du d0, bi, khoai tay chuyén gen khang virus, gen chin cham va mdt s6 tinh
trang khac (Jame). Hién nay, trit nhiing giéng ciy cong nghiép nhu bong vai, cac
gidng cay luong thuc kia déu ¢6 mat trong tat ca cac loai thyc pham cho con ngudi
va thic 4n dung cho chin nudi. Cac san phdm GM nay da duge phan phdi khip
noi, khéng nhitng ¢6 mit & chau M¥, chdu Ue. Chau Au ma con § cac nudc thi ba
théng qua hinh thdc vién trg.
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| CHUONG 2.
LUA CHON POI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. MUC TIEU CUA DE TAI

Dé tai KC.04.13 tap trung gial quyét cac muc tiéu va ndi dung nghién cliu

sau day:

Tién hanh phan 1ap va thiét ké cic gen c6 ich tif ngudn trong va ngoai nudc dé
thuc hién viéc chuyén cac gen trén vao mét s6 gidng ciy trong nhu cay béng vai,
céy hoa ciic, ciy tréng ritng nhu paulownia (CAy hong) va cay luong thuc nhu cay
lda nhidm néng cao tinh chdng chiu d6i véi sdu, bénh (ndm, vi khudn va virut)

hod#ic ngoai canh bat lgi (han v min) va nang cao chit lugng sén pham.

2.2. NOI DUNG NGHIEN CUU CAN THUC HIEN

2.2,1. Suu tip va phan lap gen
Théng qua cée t8 chiic phi chinh phi, cac nudc dang phat trién trong d6 ¢6
Viét Nam, ting budc tiép can, ky cac thod thuén duge phép st dung ban
quyén modt s& cong nghé va gen cla CAMBIA (Uc), Mosanto (My),
Syngenta, Zeneca (Anh), Dai hoc Ottawa (Canada), Vién Max Planck
Golin, Ddc. Trong khudn khé nghién citu cia d8 tai, chung t6i da suu tip
dudce cac gen crylA(b,c), anti-ACO, GNA, Xa21, TPS, P5CS, OAT, nhaA.

- Phén lap gen vip khang sdu ti Bacillus thuringiensis
Phéan lap gen Pi-2t va Pi-1t ti cay lda khang dao én

2.2.2. Chuyén gen vao cay tréng
2.2.2.1. Chuyén gen vdo céy béng vdi

Hién nay «h6 khin 1n nhat d6i véi nghé trong béng 1a'gidng nang suit thap
va bi sau hai rat nghiém trong. Giéng niing suit cao c6 thé tao ra bing con dudng
lai tao, nhung giéng khang sdu thi duy nhét phai chon con dudng chuyén gen.
Cac gen thudc nhém cry dang duge st dung rong rai. Vién Coéng nghé sinh hoc da
tap hgp dudge cac gen trén, thong qua két hgp véi Vien NC cay béng va ciy ¢b soi

R A N 2 P ~ ~ P - ~ ~ 7.
dé tién hanh chuyén gen khang sidu qua éng phin vao ciy bong vai.
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2.2.2.2, Chuyén gen vao ciy hoa

Nghé tréng hoa cit dang gép phin thay ddi cd cAu ciy trong va ting thu nhap
cho ngudi néng dan. Tudi tho cia hoa cdt la yéu t& quyét dinh viéc md rong thi
trudng trong va ngoai nudc. Tham gia vio qua trinh gia héa ctia hoa lam nd va
rung cinh nhanh 1a cac gen diéu khién sinh téng hop ethylen. Cac gen antisense
clia chung hoat ddng theo co ché tao ARN s¢i kép khong dich ma thanh protein
dugc. Hién nay, cac gen ACO antisense tc ché tao ethylen da duge phan lap. Co
ch& thit hai 1 lam téng sinh téng hdp cac loai phytohormon thudc nhém cytokinin
1am cho rau xanh va hoa tuoi 1au. Co ch& st dung céc kich thich sinh téng hop
cytokinin da duge Gan (1995) quan tim.

Hién nay, Vién CNSH dang cé trong tay nhém gen ACO antisense, gen
chitinase va gen bar. Céc nhém gen nay sé duge ching tdi st dung dé chuyén vao

mot s loat cAdy hoa véi myc dich lam hoa lau tan.

2.2.2.3. Chuyén gen vdo céy trong ricng
Cay trong ring thudng bi sdu pha hoai, mit khéc cac d6i tugng cay than g
vao loai khé nudi cdy md vi vay cin sdm c6 nhitng nghién ctiu, du chi la bude dau
d8 tiép can ndi dung nay. Péi tuong chinh dude chon 1a cay Paulownia von 1a cay
da dugdc nuéi cdy thanh céng 6 nhidu phong thi nghiém trong nude. Cac gen lua
chon 1a gen chi thi (GUS, khang Kanamycin) dé t&i wu hé théng chuyén gen va
t18p dén la cac gen khang con tring (cry) va khang bénh. Muc dich 16n nhat 13 tao
duge phudng phap chuyén gen & cay gd tréng ring va tao dudec mot s8 dong
chuyén gen c6 gia tri. '
2.2.2.4, Chuyén gen vao cdy lia
Hién nay, kha nhiéu gen khang bénh da duge dua vao cdy tréng luong thuc va
thyc phdm nhu ngd, khoai tay v cai ddu. Lia la cay tréng Iudng thuc quan trong s6
mét ca nude ta, cic gidng lia thude 2 nhém quan trong nhit 14 lda hang héa va lda
diic san chét lugng cao déu bi nhidm bénh ning, nhat 1a khi chuyén chiing tit phia
Nam ra hodc tit Trung Quéce v&: vu xuédn bj dao 6n va vu mua bi bac 1a. Gen Xa21
khang bénh bac 14 vi khudn sé duge chuyén vao 2-3 gidng chon loc cho méi nhém
nhim tao ra tinh khang rong cic noéi Xanthomonas oryzae (Zhangva CS, 1998). Gen
GNA chuyén vao gidhg phia nam dé tao tinh khang rdy nau (Sudhakar va CS,
11998). CryIA(b,c) sé duge chuyén vio lia dé tao tinh khang sau. Tinh chiju han va
chiu muéi duge ting cudng théng qua gen P5CS didu khién sinh tdng hop prolin.
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2.2.3. Danh gia cdy chuyén gen ¢ mitc phong thi nghigm va nha lusi

Truéc hét phai khing dinh nguyén liéu tao dugc la cay chuyén gen thyc sy théng
qua céc ky thuat sinh noc phan ti 6 mic 46 phong thi nghiém. Xac dinh sy c6 mét
cla gen trong t& bao cdy chuyén gen dude tién hanh béng ky thuat PCR, véi ciip moi
d4c hiéu clia gen chuyén va DNA clia dong cAy cdn kiém tra. Xac dinh gen chuyén
dugc gin vao genom cAy tai sinh hay khéng phai thyc hién phép lai phan ti
Southern ma méu do 1a doan gen chuyén duge danh dau huynh quang cén DNA
nhén cao phén t& dude tach tit md cla ciy chuyén gen. Xac dinh gen chuyén ¢6 dude
phién ma thanh mRNA hay khéng, ttc 14 cé duge bd may sinh tong hgp protein chap
nhan hay khéng dugc thyc hién bing ky thuat lai Northern gita mau do la doan
DNA clia gen danh d&u huynh quang va ARN toan phén clia md cay chuyén gen.
Budc cudl ciing 1a xéc dinh gen chuyén c6 biéu hién va tao ra san phidm cudi ciing
ctia né 13 protein bing ky thuat lai Western giifa protein cia ciy chuyén gen va
khang thé dic hiéu véi protein d6 dugc tinh sach tit ngudn khac. Mat khac, hoat tinh
gen chuyén con duge thi bang cac phép thi chi thi nhu thd tinh khang khang sinh,
thu tinh diét sdu nhung & qui md phdng thi nghiém va qui mé nha uéi.

Diém tiép theo la phai xac dinh phuong thic va dac diém di truyén cta gen
chuyén va tinh trang dude gen chuyén ma héa ddng thoi kiém tra mic do déng
hop tit cha thé hé con cii chiing bdng cach lai chéo hay tu phéi va phép thi tinh
khang khang sinh. _

2.2.4. Thi nghiém trén dong rudéng va danh gia an toan sinh hoc
cAy chuyén gen

Cay chuyén gen sau budc danh gia ¢ mic 46 phong thi nghiém cAn phai kiém
tra miic 6 an toan trén dong rudng, mic dé an toan doi véi sitc khoé vat nudi,
con ngudi va kha niang anh hudng lén méi trudng. Qui dinh chung khi thi trong
cay chuyén gen trén ddng rudng cin phai ndm dude cic thong tin co ban sau:

- Gen dugc chuyén ¢6 ngudn goc tit dau? dude chuyén vao cay tréng théng
qua vector nao? va duge chuyén kém nhiing gen gi?.

- Gen chuyén hoat d6ng trong diéu kién nao? San phdm tao ra la gi?.

- Gen dudge chuyé"n va gen chuyén kém c6 thé bi phat tan (chuyén sang cay

9 ~ . ¢ , A~ ar 7 -~

khac) ctia hé sinh thai trong khu vie théng qua hat ph&n cla ciy chuyén
gen hay khong ? Néu c¢6 thi nguy co gi xay ra?.

- San phidm cta gen chuyén cé gay nhiing thay ddi co ban vé chat d6i véi
san phadm néng nghiép dudc san xudt ra bang gidng ciy chuyén gen hay
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khong?.
- Chait (protein) do gen chuyén tao ra cé gy di ing cho ngudi va vat nudi si-
dung chiing hay khéng? Can tién hanh kiém tra ddc hai theo qui dinh hién

hanh cia nganh y té.

2.3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.3.1. Vat liéu
2.3.1.1. Vat liéu sinh hoc

Cdc gibng cdy trong thude cAc nhém cdy khong lam luong thuc nhu béng vai,
cAy trong rimg, cay hoa canh va nhém ciy ludng thuc, trong d6 cé:

Gidng bong véi bao gdm cac gidng trong tap dodn gibng, cac gidhg dang ding
trong san xuét dai tra (TM1, VN36P, 254. SB1, C118, LRA, SSR, Cooker) va cac
déng bdng chuyén gen khang siu crylA(c) duge st dung dé xay dung phuong
phap danh gid ciy c_huyi‘Sn gen do Vién Nghién cltu cAy Bé:ig va ciy ¢ s¢i Nha
H&, Ninh Thudn cung c4p.

Cay trong ring: chi c6 cdy héng dude chon vi day 12 loai cdy moc nhanh, cé
chat lugng gb tét, nhung lai dé bi sdu dn la pha hoai.

Cdy cdnh chi chon déi tugng 1a hoa ciic dude nudi cdy trong diéu kién in vitro.

Céy luong thuc: Lay 461 tugng 12 cic gidng lia thudc loai phuy indica (IR64,
KDML105, C71) va dude st dung chuyén gen bing may bin gen va thdng qua
Agrobacterium... va cac dong lda chuyén gen OAT, P5CS, TPS, nhaA giéng Taipei
309 d€ thit tinh khdng sau duc than.
2.3.1.2. Cdc loai sinh phdm, vét tu va héa chdt

Bé suu tép cde gen va cde ching Agrobacterium duge st dung cho thi nghiém
chuyén gen vao ciy tréng ¢6 ngudn gde tit cac t8 chizc KHCN quéc t& duge chuyén
giao cho Vién Céng nghé Sinh hoc théng qua Thoa thuin chuyén giao nguyén vat
lieu (MTA).

Chung Bt AB51 c6 tinh khang siu non bo ha @3 duge Phong Cong nghé T&
bao Thue vit, Vién CNSH sang loc.

Cdc khdng thé khdng protein Cry, Vip2,3: Cé nguén goc tt ICGEB, New
Dehli va Vién Cong nghé Sinh hoc san xuét.

Cdc primer dudc tong hop dua trén trinh tu cie gen nghién ciiu .
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2.3.2. Phuong phap
2.3.2.1. Phan lap gen

Hai phuong phap chinh duge ap dung trong dé tai nay dé phan lap gen. D6 1a
(i) Phén lap théng qua chic nang protein, diing trong trudng hgp tim gen vip cua
vi khudn Bt. va (i) phén lap gen dua trén nhian ban biang PCR.

(i) Phén lap théng qua chifc ndng protein

Trudc hét phai tim cho duge loai phan ti ¢é chic ning sinh hoc cén thiét.
Trong truong hop nay 1a loai protein do t& bao vi khudn Bt san sinh ra trong giai
doan phét trién sinh dudng (vegetative), da dugc xae dinh trudc 1a co hoat tinh
diét cén tring (insecticidal) viét tat 12 nhém gen vip. Thong qua phéan tich trinh
tu amino acid dﬁqa protein Vip tinh sach dugc ta thiét k& mdi va tién hanh nhan
gen hodic nhén mét s8 doan do danh ddu dé lai tim trong thu vién ADN genom dé

tim ra gen.
(ii} Phén lap gen dua trén nhén bdn bang PCR

Tim trén mang trinh ty dd cong bg, thiét ké primer va nhan dong bdng DNA
cla di tugng ta quan tdm, so sanh trinh tu va thiét k& vao vector dé si dung. Ky
thuat nay la k¥ thuat phén 14p gen béing PCR.

Céng viéc tiép theo 1 thiét ké& doan gen phén lap dudc vao vector thich hap
bao gdm gen chi thi, gen chon loc, doan promoter va doan terminator can thiét
cho chuyén gen vao thuc vat. Nhém vector thich hgp nh4t hién nay la vector do

CAMBIA, Uc cung c4p.

2.3.2.2. Phuong phdp chuyén gen vao cdy trong
- T6i uu héa diéu kién nudi cdy mé t& bao va tai sinh cay trén cac déi tugng

nghién cdu.

Tién hanh nhidm miu nudi véi vi khudn Agrobacterium, diét khudn va

chon dong mé seo, tai sinh cay.

T8i uu héa didu kién nhifm gen va tai sinh cdy dé thu duge hiéu qua tai

sinh cao va ty 1& chuyén gen thich hgp.

Tién hanh trong ciy béng va thuc hién vi tiém giai doan sau thu phén 12-
24 gio.

Tao ré va chuyén ciy ra ngoai dat.

K&t hop nhan in vitro mét s dong cé trién vong.
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2.3.2.3. Phuong phdp ddnh gid cdy chuyén gen 6 qui mé phong thi nghiém
va nha ludi
"Tién hanh sang loc cay chuyén gen trén méi trudng chita khang sinh chon loc.
Sang loc cdy chuyén gen bing phan ting PCR gen chuyén.
Lai Southern giita miu DNA do véi DNA genom cay chuyén gen xac dinh
s& lugng ban gen chuyén trong genom ciy nhan.
Lai Northern giita miu do véi RNA cay chuyén gen.
- Lai Western giita protein ciy chuyén gen véi khang thé dac hidu.
Trong céyrthu hat d&1 véi cAy nhan gidng bing hat, thd khang sinh &8
danh gia mic d6 ddng hgp t clia gen chuyén.
2.3.2.4. Phuong phdp thit nghiém trén déng ruéng va ddnh gid an toan sinh
hoc cay chuyén gen
Trong cach ly v phéan tich di truyén mitc dd phat tan phdn hoa néu cé ddi
vdi cay trong 1 nam.
Danh gia hoat tinh gen chuyén bang phép thi sinh hoc vé tinh khéang sau,
khang bénh.
- Thit déc tinh va tinh gay di ¥tng cla protein gen chuyén theo qui dinh cia -
B Y té.

2.3.3. Dang san pham k&t qua tao ra

Coé bd suu tap cae gen b gia tri dung dé chuyén vao ciAy tréng nhu
crylA(b,c), anti-ACO, GNA, Xa21, TPS, P5CS, OAT, nhaA, ...
Cac dong cdy chuyén gen cb gia tri lam gidng hodc st dung 1am nguyén
liéu lai hitu tinh tiép theo. '
Qui trinh k¥ thuat chuyén gen vao cay trdng théng qua Agrobacterium va
vi tiém.
Qui trinh k¥ thuat chuyén gen vao ciy tréng st dung vector chon loc tich
cuc khong ding gen khang khang sinh.

- Cac phiong phap phén lap va thiét k& gen dat trinh &9 qudc té.

- Qui pham danh gia cdy chuyén gen gdm céc bude trong phong thi nghiém

va trong nha ludi an toan.
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2.3.4. Nhu ciu kinh t€ - xa hoi va dia chi ap dung

Tao duge nhiing qﬁi trinh k¥ thuit nén vé chuyén gen & cay tréng, cac qui
pham cd ban vé danh gia cay tréng chuyén gen gép phan phat trién linh vuc khoa
hoc tao gidng va ning luc quan 1y nha nudc vé an todn sinh hoc ddi véi sinh vat
chuyén gen. N o ‘

Dua cong nghé|t:‘;10 cay chuyén gen thanh mdt cong cu hd trg dic luc cho cong
tac tao gidng truyén théng, déng thdi ning cao ning luc ti€p can cac linh vuc
khoa hoc hién dai trong linh vuc tao gifng va khoa hoc cay tréng néi chung. Pua
nén khoa hoc nude ta tiing budc hdi nhap khu vue va qudc té trén cac linh vye vé

cong nghé sinh hoc thyc vat néi chung va cong nghé sinh hoc cay trong néi riéng.

Riit ngén thdi gian va ning cao hiéu qua céng tac tao gidng ciy trong dic biét
déi véi nhiing cay trong doi hdi thoi gian dai trong lai tao giéng. Giam chi phi san
xuit khi khéng phai dung nhiéu thude trir sau, héa chit bao vé thue vat, dong
thdi dam béo sitc khée cho con ngudi va bdo vé méi trudng. Gidm chi phi béo vé
thyc vat, ha gia thanh néng san, ting thu nhip cho ngudi néng dan.

Da dang héa san phim, kéo dai tudi tho san phdm, md rong thi trudng (hoa
tuoi, qua nhiét d6i), tao thém cong viéc cho néng dan, gép phin chuyén dich co
ciu trong san xuit ndng nghiép.

Dua nudc ta hoi nhap binh ding vio trao luu phat trién néng nghiép cong
nghé cao cla khu vic va thé gidi thong qua giam stt dung héa chit va ting cudng
chét lugng san phim.
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CHUGONG 3.
NHOUNG NOI DUNG VA KET QUA PA THUC HIEN

3.1. KET QUA PHAN LAP GEN

3.1. K&t qua phan I@p gen
3.1.1. K&t qua phan lap gen vip
3.1.1.1. Gidi thigu vé gen vip
3.1.1.2. Phat hién protein Vip 2, Vip 3 béng lai mién dich
3.1.1.3. Két qua tinh ché protein Vip 2
3.1.1.4. Két qua phén lap gen Vip 3 va thiét két vector chuyén gen

3.1.2. K&t qua xay dung thu vién gen tr chiing Bacillus thuringiensis AB51 c6 hoat tinh diét
au trling bo ha

3.1.2.1. Vat ligu va phuong phap nghién ciu
3.1.2.2. Két qu3 va thao ludn
3.1.3. Phén l&p gen Pi-2(f) khang bénh dac 6n
3.1.3.1. Can ctr khoa hoc va thyc tién cda viéc tim kim gen 'khéng dao 6n
3.1.3.2. Kétqua phéan lap gen Pi-2(t) va thdo luan
3.1.3.3. Két lugn vé phan Iap gen Pi_2(t)
3.1.4. K&t qua phan lap gen Pi-1(t) khang dao 6n

3.1.1. K&t qua phan lap gen vip
3.1.1.1. Giéi thiéu vé gen vip

Ngoai cic nghién cttu vé gen cry tao ddc t6 trong pha sinh bao ti cla vi khuan
Bacillus thuringiensis con c6 nhiéu huéng nghién citu méi vé gen vip. Gen vip ma
hoa céc protein trong pha sinh dudng trong chu trinh phat trién caa vi khuan Bt
va Be ¢6 hoat luc digt ¢dn trung va cé phd tac dung manh hon cac protein dée do
gen cry mi hda (Edmonds & CS, 1996).

Mot s8 gen vip nhu vipl, vip2, vip3 da duge nghién ctu sdu vé mit phan td va
kha ning biéu hién protein ddc t& & nhiéu ching khac nhau va cic gen dé da dudge
nhén déng thanh céng bang ky thuit PCR. Protein Vip3 ¢6 kich thudc khoang
88,6kDa, ¢6 hoat tinh khang sdu xam (Agrotis ypsilon) cao gip 260 lan so véi
protein CryIA va c¢6 pho hoat d6ng rong khiang mot s6 loai con trung B6 Canh vay
nhu sidu xam, sdu cin chéi thude 14 (Heliothis virescens) va sau xanh hai ngal
(Helicoverpa zea) (Li & CS, 1996).

Co ché tac dung déc clia cac loai protein Vip da duge nghién cdu va budc diu
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cho thay giéng nhu phuong thic tic dung cGa tinh thé déc 8- endotoxins. Tuy
nhién protein Vip cé hoat luc sau 48 - 72 gid tu khi 4n protein ddc, trong khi dé
d6i véi protein Cry 1a 16 - 24 gié ( V.A. Doss & CS, 2002).

Gén day, da c¢6 cac nghién citu siu hon vé cd ché tac dong, hoat luc diét con
trung, phd tac dung clia gen vip dé tién tdi phén lap va thiép ké tao vector chuyén
gen vao thye vat. Theo cac nha khea hoc viée tim ra cac gen vip ¢6 hoat tinh diét con
triing manh va {ing dung dé tao ra ciy chuyén gen c6 tinh khang siu va ¢6 phé tac
dong rong hon 1a van dé dang quan tAm cta nhiéu phong thi nghiém trén thé gidi.
3.1.1.2. Phadt hién protein Vip2, Vip3 bdng lai mién dich
a) Két qua lai mién dich protein dich ndi ctia Bt véi khang thé khang protein Vip2

Protein Vip 1a protein ddc t& ¢6 hoat luc diét con triing manh va duge tao ra &
thoi ki sinh dudng trong qua trinh nuédi cdy vi khudn Bt va vi khuén Be Da c6 mét
s8 cong trinh nghién ciu vé trinh ty, c&u tmic ciing nhu hoat tinh va phé diét sau
cua protein Vip. Tuy nhién, cac céng bé chi chi yéu tap trung vé cac protein Vip
c6 hoat tinh diét sdu thudéc Bé Canh vay va Bé Hai cAnh. Muc dich nghién ciu
caa ching tdi 14 sang loc protein c6 hoat tinh diét sdu non bo ha hai khoai lang
(Cylas formicarius) thudc B4 Canh cing.

Hinh 1. Két qua phan Gng lai mién
dich véi khang thé khang protein Vip2
Putng chay s6 1: Marker; Budng chay s8
4: Thang protein chudn; Budng chay sé 5:
Phén img Westemn-Blotting cGa protein
dich néi BtAB75; Pudng chay s6 7: Phan
{mg Westemn-Biotting clia protein.

Theo két qua nghién cltu trude, ching t6i dd sang loc duge ching BtAB51 ¢6
hoat lyc diét sdu non bo ha chi sau 18 gic nuédi cdy. Diéu nay chiing to c6 su xuéat
hién cha protein déc t& 6 thoi ky t& bao sinh dudng. Hon thé niia, sau khi tach

chiét protein ngoai déc t& va tién hanh lai mién dich vdi mdt s6 khang thé khang
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protein doc (két qua thuc hién tai Syngenta, M§), tac gia da phat hién duge bang
protein ¢6 phan Gng duong tinh véi khang thé khang protein Vip2 c6 kich thudc
khoang 44kDa. Dua vao céc k&t qua trén chiing t6i ti€p tuc cdng viée nghién citu
1 tach chiét va tinh ché& phén doan 44kDa bang sic ki trao @di ion, loc gel va tién
hanh thi hoat luc diét siu phan doan khoang 44kDa (Nguyén Trung Nam & CS,
2001). VA tién t6i xac dinh trinh ty cha mdt s6 axit amin trén hé thong khéi phd
QSTAR © XL tai Vién Cong nghé Sinh hoc dé€ thiét ké probe (Hinh 1).
b) K&t qua lai mién dich vdi khang thé khang protein Vip2

Sau khi phan tach protein ngoai bao cta chung BtAB51 dude ¢6 dinh trén
mang, lai véi khang thé da dong thi nhat khang protein Vip3V nhén duge ti TS.
Raj Bhanagtan, phong Cén trung, Trung tAm Qudc t& vé Coéng nghé Sinh hoc va
Ky thuat Di truyén, New Delhi, An D§. Tiép d6 lai véi khang thé thit 2 duge cong
hdp véi enzym horseradish peroxidase (HRP) ctia hing Bio-rad va phat hién bing
nhuém BCIP/NBT va két qua dude trinh bay trén Hinh 2.

kDa M 1 2

207

118
81

52,5

36,2

29,9

Hinh 2. Két qua phan (ng Westemn-Blotting clia protein Vip3 vai khang thé khang Vip3

M: Thang protein chugn; Buding chay s& 1: Phan (ng Westem-Blotting ciia protein dich ndi BtAB51; Budng chay s6 2 Phan
(mg Westemn-Blotting ciia protein Vip3 vd khang thé khang Vip3

Két qua thu duge bing protein khoang 89kDa xuét hién 6 mfiu protein déi
chitng duong cén 6 mAu protein dich néi 6 chiing BtAB51 thay xuét hién 1 vach dic
hiéu nhung véi kich thude nhé hon, khoang 86kDa. Diéu nay tam thoi két luén
ring protein thuéc ho Vip ciing ¢6 mit d ching BtAB51. Tuy nhién theo két qua
nghién ciltu cha ching tbi thi phan doan c6 hoat tinh diét sdu non bo ha khoai lang
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c6 kich thude ~ 44kDa va c6 biéu hién dudng tinh véi khang thé khang protein
Vip2 (Nguyén Trung Nam & CS). Nhu vay, phd digt sdu clia protein quan tdm nay
khac véi phé diét siu ctia protein Vip3 vi né ¢6 kha ning tiéu diét sdu non bo ha
thudpe Bo Canh cling. Trong khi theo cdng bd cha Li vd CS protein Vip3A c¢6 kha
nang diét rat nhiu loai sdu dic biét 12 sdu thude Bé6 Canh vay va Hai canh (Li &
CS, 1996).

Viéc phat hién ra mot protein khéc cing ho véi protein Vip3 & ching BtAB51
cing dua ra mdt hudng nghién cltu méi vi hién nay, cac gen Vip véi phé tac déng
rong va hoat lue digt con tring manh dang dude rat nhiéu phong thi nghiém quan
tdm. Cu thé hién nay céng ty Syngenta 3 My da tién hanh tréng thu nghiém cay
béng chuyén gen vip3 trén dién réng va ciy béng nay c¢é kha nang khang sau

miéng nhai hai béng nhu sdu xanh da lang, siau keo, siu hong...

3.1.1.3. Két qud tinh ché protein Vip2

a) K&t qua sic ki trao déi ion

Séc ki trao dé1 ion 14 phudng phap thudng duge st dung dé tinh sach protein,
dac bigt la tir dich chiét thd. Khi da biét duge tinh chat li hoa va diém ding dién
(pI) clia protein cdn téch thi viéc tinh ché& c6 thé cic protein mdi chua cé nhidu
céng bé thi thi nghiém vé séc ki trao déi ion dude ti€n hanh dé ¢6 thé boc 16 mét

s8 déc tinh sinh 1y cua protein va ti d6 dua ra cac chién luge tinh sach tiép theo.

A595 ' o,
0.28 A 500

0.26 450
024 |

0.22 400
0.2 J 350
0.18 | ¥
016 300 5
0.14 | 250 f
0.12 i. £ 200 8
0.1 ‘ I
0.08 i 150
0.06 J 100
0.04 1

0.02 | '+ o0

0! 0

1 6 11 46 21 26 31 36 41 4 ml
e Gradient ndng dd mudi NaCl

Ph& hap thy tia & ngoai Ages

Hinh 3. S&c ky dd protein ngoai bao BIAB51 tir cot Resource Q 1 ml trén hé FPLC

Protein ngoai bao dugc tach chiét va tha mudi (NH,),S0, bio hoa dugde thim tich

loai muél, loc qua mang loc va dude nap thing vao cft Resource_Q_1_ml trén hé
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FPLC (Pharmacia-Biotech). Céc tap chét duge rita bing dém Tris 50 mM pH 7,4 cho
dén khi A, tré lai duong nén va protein dude théi ra khéi cot béng gradient nong d6
0-0,5M NaCl. Cac phan doan protein thu duge kiém tra bing SDS-PAGE. Phé sic ki
va két qua kiém tra dién di SDS-PAGE dugc thé hién trén Hinh 3.

Hinh 3 14 phé séc ki cho miu protein ngoai bao thu dude tit 300ml dich nubi
cdy BtAB51. Trén pho ¢6 hai dinh chinh h&p phu cho protein (dinh I va dinh II).
Véi luu lugng dong chay khi théi protein ra khéi cdt 14 0,5ml/phat thi sau khoang
45 phiit thiy xu4t hién protein, Pinh I ing véi ciac phin doan 22 - 30 va duge théi
ra khoi ¢t véi nong d6 350 - 400mM NaCl. Dinh II tudng dng véi cac protein &
phan doan ti 31 - 34 va dugc théi ra véi ndng d6 400 - 450mM. Phé hép phu Ay,
cta phan doan ¢ dinh I1 cing cao han phan doan 6 dinh 1.

K&t qua kiém tra céc phan doan cta hai dinh hip phu protein biing dién di SDS-
PAGE ciing cho thay hai dinh 13 hai phé hdp phu clia protein khac nhau. Cac phén
doan ¢ dinh II (duong chay s6 1,2) cho thiy xuét hién nhiéu bang véi kich thudc khac
nhau, tuy nhién lugng protein tap trung vao hai bing chinh trong d6 cé6 mét bing
protein quan tdm kich thude trong khoang 44kDa. Con cac phan doan protein 6 dinh
I (6 duong chay so 3, 4, 5) ciing cho thiy xuit hién 1 vach protein ¢6 kich thudc trong
khoang 42 - 44kDa. Dua vao két qua thif hoat Iuc diét sdu & hai dinh va cac két qua
nghién ¢ftu trude cda Nguyén Trung Nam & CS (2001), ching t6i thu cac phan doan
protein nim trong dinh I dé tiép tuc sic ki loc gel.

Hinh 4. Dién di SDS-PAGE clia cac phan doan protein tinh ché sau séc ki trao ddi ion

Budng M: Thang protein chudn; Pudng chay s 1-2: cac phan doan protein & dinh 2; Dudng chay s8 3-5: cac
phén doan protein & dinh 1. Buéing chay s& 6: Mau protein ngoai bao.
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b) K&t qua sic ki loc gel

Theo két qua chay dién di SDS-PAGE va két qua thi hoat tinh diét 4u trung
bo ha, cac phan doan sau séc ki trac d6i anion cho thay chi cac phan doan trong
khodng tit 31- 35ml ¢6 mang doan protein ¢6 kich thudc nim trong khoang 44kDa
la c6 hoat tinh diét sdu. Do vay ching ti tdng hgp cac phdn doan nay, ¢6 dic miu
dé tiép tuc séc ki loc gel. MAu sau khi ¢6 dic dude nap thing 1én c6t Superose 12
trén hé FPLC. Cac protein trén tiép tuc dude phan doan va théi ra khoi cot bang
dém Tris 50mM pH 7,4. Thu cac phin doan va kiém tra bing SDS-PAGE. Phd séc
ki va két qua kiém tra dién di SDS-PAGE dugc thé hién & Hinh 5.

fm900L] LV 9311 Fradias S Ban90011 Loghak

150

100

56

00

IR IR R
- 123456789 111315171928 232527 38 333537 M 4| 3 4 M5 55 5759 pl 6l 0567 0 71 7375 77 798I B3 B 86
0.0 50 100 150 00 ml

Phé hép thu tia 1 ngoai A,

Hinh 5. S3c ki d6 loc gel m3u protein ngoai bac BtAB51 tif cét Superose 12 trén hé FPLC
Két qua sdc ki d6 thu duge 3 dinh h&p phu protein. Tuy nhién, theo két qui
dién di SDS-PAGE cho théy chi ¢6 ciac phan doan khoang 15 -17m] mang protein
kich thuéc 44kDa . Do vay ching téi da thu cac phan doan ndm trong khoang nay
dé thi hoat tinh diét Au tring bo ha va ddng thdi tién hanh doc trinh ty dé thiét
ké& probe.
c) K&t qua kiém tra hoat lifc diét cén triing cfia cic phan doan protein

Céac phan doan protein thu duge sau khi sic ki trao d6i ion ciing duge tién
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hanh thi hoat tinh diét &u tring bo ha tudi 2. Ching t6i tién hanh 14y mot s&
phén doan protein 8 hai dinh dé thit hoat tinh diét sdu cting véi d6i ching duong
12 protein ngoai bao clia chiing BtAB51 va déi chiing 4m 1a dém sdc ki (50mM
Tris - Cl pH 7.4, 300mM NaCl). Ham lugng protein cia mdi phan doan dudgc xac
dinh theo phuong phap Bradford va CS (1971) sao cho ludng protein ¢ mdi giéng
14 1000ng. Thi nghiém dude 14p lai 2 14n, va méi 14n thii 5 4u tring bo ha cho méi
phéin doan.

Bang 2. Hoat luc diét con trung cla cac dinh protein sau khi séc ki trao d&i anion

& % So phan doan protein ¢ hoat luc diét sau
Thi ty dinh protein Tongdso phan P np T
oan
Lén thi 1 Lan thir2
| 4 1 2
] 3 3 3

K&t qua bang trén cho thiy hoat lyc diét sdu cao ciia cac phan doan thude
dinh II c6 thé dugc giai thich do mang nhiéu protein c6 kich thude 42 - 44kDa
(Hinh 6). Diéu nay cang dude khdng dinh khi chiing t6i tién hanh thi hoat tinh
diét &u tring bo ha tudi 2 véi cac phén doan cb kich thuée khoang 44 kDa thu
dudgc sau khi sic ki loc gel.

Hinh 6. Sic ki dé loc gel mau protein
ngoai bao BIAB5S1 tIr cit
Superose 12 trén hé FPLC

Dé xac dinh ngudng gdy chét, ching tdi da thd hoat lyc diét sdu tai phan
doan protein sau sic ki loc gel ¢6 kich thude 44kDa (Hinh 6) 8 cAc ndng dd protein
khéc nhau 100 - 750ng/giéng thitc #n. Thi nghiém duge 14p lai 3 14n véi mbi 1l4n
thi 5 4u trung bo ha tudi 2, quan sat mdi ngay va nhan thdy sau chét sau 5 - 6
ngay khi #n doc t6. K&t qua duge thé hién & bang 2, véi ham lugng protein cao tit
500 - 750 ng/giéng, ty 1 siu chét trung binh 16n hon 90% so véi d6i ching 1a 7%.
Véi nong d6 200ng/giéng thic #n ty 18 sdu chét kha cao nhung khéng déng déu:
nhu 14n thit sau thit 2 12 40%, nhung & 14n thii sdu tiép theo 13 80%. Diéu nay c6
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thé giai thich ring trong trudng hdp siu &n it thic &n thi lugng doc t8 chua da

lam cho siu chét.

Thuc t& nghién citu, ty 1& cha &u trang chét khéng dong déu khi tién hanh thd
nghiém cting mét nong d6 doc td con phu thude rat nhiéu vao cich bd tri, thao tac thi
nghiém, méi truong nudi sdu va chit lugng Au trung dem thid. Theo mot s6 nghién
cltu cua Sylvain va CS (2002), khi tién hanh thi nghiém th protein ddc véi sau xam
(Agrotis ypsilon) cac tac giii dd xac dinh trong lugng cta sdu trudc va sau khi thi
nghiém véi kich thude &u tring ban ddu 1 30 - 40mm. Tuy nhién, trong thi nghiém
clia chiing tdi, do 4u tring bo ha tudi 2 rit nhd, kich thudc co thé dai khodng 6 -
7mm nén viéc thao tac gap rit nhiéu khé khén, vi viy chuing t6i chi quan st su phat
trién cla du trung bang hinh thai bén ngoai. Do vay dua theo két qua da thu duge &
Bang 3, ching tdi tam két luin protein tinh ché cé hoat luc diét sdu va c6 ngudng
gy chét nidm trong khoang 200ng/ 200yl thic an.

Bang 3. Hoat lyc diét con tring cla phan doan protein ¢6 kich thudc 44 kDa tach chiét tir chiing
BtAB51 t’ 5i véi du tring bo ha tudi 2

Ham Iugng protein Hoat lyc diét su clia phan doan protein (%)
(nglgiéng) L3n thir 1 Ldn thir2 L4n thir 3
0 0 0 20
100 0 20 0
200 60 40 80
500 100 80 100
750 100 - -

Chti thich: - : khong tién hanh thi nghiém
Trong khi theo nghién citu cua E.Schnepf (1998), khi tht hoat luc diét sdu cua
protein Vip3A véi sdu xam tudi 3 (Agrotis ypsilon) thi ngudng gay chét ndm trong
khoang 200ng/cm® (E.Schnepf & CS, 1997). Selvapandian va CS khi tht hoat luc
diét sdu cha protein vip3V vi cic loai sdu khic nhau thude Bé Canh vay cé nong dp
chét trung binh (L.Cy) dao dong trong khoang tit 5-2000ng/cm? (Selvapandian & CS,
2001).

3.1.1.4. Két qua phén lap gen vip3 va thiét ké vector chuyén gen

a) Nhan gen mi héa protein Vip3 bang ki thuat PCR

Duya vao nhiing két qua nghién citu trude, chiing tbi sit dung ky thuat PCR dé
xédc dinh sy c6 mit va nhan ban gen vip3 véi ADN khubdn chinh 1a ADN tong so
cia ching BtAB51. Dua vao trinh ty gen vip3A cong bé trong ngan hang gen
NCBI (ki hiéu AY295778), chiing tdi thiét ké cip mdi dic hidu V2.1 va V2.2 48
nhén gen vip3. Hai méi nay cé trinh tu va cic théng s6 cin thist nhu sau:
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STT Trinh t m3i Tm %GC Vi tri gén
V21  5-GCGGATCCATGAACAATAATAACTAA-I 61°C 32,2 1-20
V2.2  5-CGGAGCTCTTACTTATATGAGACATCGTA-3' 62,5°C 41,5 2349 - 2370

Pic biét & phuc vu cho viée thiét k& vector chuyén gen sau nay, ching tbi
thiét k& thém trén cip mdi diém cit cla 2 enzym gidi han 1a BamHI va Sacl. Néu
trong hé gen cua chung BtAB51 c6 mang gen vip3 va phan dng PCR xay ra dic
hiéu thi theo 1y thuyét ching téi sé thu duge mdt bing ADN duy nhit cé kich
thude khoang 2400bp.

Hinh 7. K&t qua dién di san pham
PCR gen vip3

1: Marker 1Kb; 2: San pham PCR gen

2500 g
w240p ™MA hoa protein Vip3

FL

Két qua dién di trén cho thay doan ADN ma& héa protein Vip3 da dude nhan
1én mot cach dic hidu, chi tao ra mét san pham duy nhét, khong cé cac san phdm
phu. Dé&i chiéu véi thang ADN chuin, ching téi thdy kich thuéc san phdm PCR
khoang 2400bp. Kich thudc nay hoan toan phut hgp véi kich thudc gen vip3 ching
t6i dy tinh.

Theo két qua trén, ching tbi s¢ bd két luan d4 nhan duge gen vip3 tit ADN téng sd
clia chiing BtAB51. P& c6 két luan chinh x4c ching t8i tién hanh tach dong va doc trinh
tu gen vip3.

b) Tach dong gen ma hoéa protein Vip3

Qua trinh tach dong dude thuce hién bing cach gin truc tiép san phdm PCR
va vector tach dong pCR2.1-TOPO. Phan {ing gin dua viao sy hinh thanh lién két
photphodieste giiia san phdm PCR va vector tach dong pCR®2.1-TOPO dugc cung
cip & dang mach thing c¢6 bazs Thimine nhé ra & ddu 3’. Do ddc tinh ctia Taq-
polymezase nén san pham PCR c6 dén hon 70% la ¢6 thém bazo Adenin ¢ dau 3’

do vay viéc 1ién két giiia gen va vector c¢6 hidu qua cao.

Hdén hgp ctia phan ng nédi ghép dude 2 6 nhiét d6 phong khoang tit 20-30
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phiit. Sin phdm néi ghép sau d6 duge bign nap vao t&€ bao kha bién chung E.coli
DHb5a va dudc cdly trai trén méi trudng LB diic c6 bd sung Ampicyllin (100pg/), X-
gal (100pg/ml) va chit cam ing IPTG 0,1M. K&t qua ching téi thu duge ca khuén
lac xanh va khudn lac tring. Céac khuén lac xanh 1a do trong vector pCR®2.1-
TOPO c¢6 chia gen lacZ néu hoat dong binh thudng sé téng hgp enzym B-
galactosidase va duéi sy cam tng cta IPTG chuyén héa cd chét X-gal thanh hgp
chat ¢6 mau xanh. Cac khuén lac tring 14 do gen lacZ da bi mot doan ADN xen

vio giiia d&n dén khong tong hgp dugc enzym B-galactosidase.

Hinh 8. K&t qua bién nap sén
pham ghép ndi vao t€ bao kha
bién E.coli chiing DH5¢

Cac khudn lac xanh: khéng chifa

gen vip3; Cac khuan lac tring: cé
thé mang gen vip3

1 23 4 5 ¢ 7 & 9 I 11 1 13

otk el o dmad el et Gnti) Such bt Rel Smes

— e A et Wt b bl S st Sl

Hinh 9. Két qua dién di san phdm cét plasmit bang EcoR|

1: Marker 1Kb; 2-11: Cac plasmit tach tif khudn lac tring dugc cit bing EcoRl; 12: Plasmit tach tif khudn lac
xanh dugc cit bing EcoRlI; sd 13: Plasmit tach tif khudn lac tring d8i chimg khong cit ciia mau sé 2

ADN plasmit tach chiét tit khuén lac tring duge dién di trén gel agarose 0.8%
va duge cit kiém tra bing enzym EcoRI. S¢ di ching t6i sii dung EcoRI vi trong

ving da néi cia pCR®2.1-TOPO cé hai vi tri nhan biét clla enzym nay ma trén
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doan ADN ngoai lai khong cé.

K&t qua dién di san phadm cdt & hinh 9 cho thdy cac plasmit tai t6 hgp duge
tach ti khuan lac tring sau khi dudc cit bing EcoRI cho ra 2 biang ADN c6 kich
thide khac nhau. Bing & phia trén nim ngang bing vdi plasmit tich ti khudn
lac xanh ciing dugc cit véi enzym EcoRI. Bing ¢ phia dudi ¢6 kich thudc khoang
2400bp, tudng duong vdi kich thude san phdm PCR cta gen vip3. Nhu vay c6 thé
khang dinh 12 viéc néi ghép san phadm PCR v vector tich déng di dat dugc két
qua mong mudn.

c) Xac dinh trinh tu gen vip3

Cuéi cing dé xac dinh chinh xéc gen vip3 dd dude tach dong bing phucng
phap doc trinh tu gen, ching tdi chon 3 mAu trong s6 cic mau plasmit tach tu
khuén lac trang (ky hidu V13, V14, V15) 1am nguyén liéu cho phan tGng PCR xac
dinh trinh tu gen vip3. Trinh tu gen dugc xac dinh theo cd chiéu xuéi va chiéu
ngude trén may xac dinh trinh ty nucleotit ty déng ABI PRISM®3100 Advant
Genetic Analyzer cia hang Applied Biosystems cing véi bé hoa chat sinh chuin
BigDye® Terminator v3.1 cta Perkin- Elmer. Do gen vip3 cé kich thudc khoang
2400 bp ma may doc trinh tu tu d6éng chi doc chinh xac trong khoang 900
nucleotid tit diém gin méi vao phia trong gen. Vi vay, ching t6i thiét ké thém cip
mdi V3.1 va V3.2 dé c6 thé doc hét trinh tu gen vip3. Trinh tu cip mdi nhu sau:

Méi xudi(V, ): 5- CTGAATTACACCTGCGTAT-3'
Méi nguge(Vy,): 5-CTCCGTCCTTATGACATAT-3’

500

I S ——

1 V3.l 2370

——————————

1719 R
V2.2

Hinh 10. Sd d6 doc trinh ty gen vip3 véi cac méi V2.1, V2.2, V3.1, V3.2

Bang 4. K&t qua xac dinh trinh ty nucleotit cla gen vip3 d 3 mau V13, V14 va V15

Miu Chi&u dai trinh ty da dugc xac dinh

Méi V2.1 Mai v2.2 Mai V3.1 M&i V3.2
V13 1290 1460 1203 1156
V14 1440 1450 1175 1195
V15 1280 1400 1167 1218
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RG rang, cac doan ADN chung tdi doc duge da bao trim toan bé chiéu dai cua
gen vip3 v mdt s6 doan ADN da duge doc 14p lai. Sau khi ghép cac doan trinh tu
da doc va xt 1y qua phén mém DNAstar, chiing t6i dd nhén dudc cac trinh ty gen
hoan chinh.

d) So sanh tri"nh tu gen vip3 véi trinh tu gen vip3A da edng bé

Véi cac két qﬁé doc trinh ty thu nh&n duge, ching toi si dung phan mém
DNAstar dé: '

+ 8o sanh cac trinh ty V13, V14, V15 vdi nhau va véi trinh tu gen vip3 da
duge cdng bd trong ngan hang gen qudc té.

+ Giai ma trinh tu gen vip3 sang trinh tu protein tudng ing.

+  Xdic dinh diém ciit etia enzym han ché trén gen vip3 dé phuc vu cho viée

thi&t k& vector chuyén gen sau nay.

Sau khi thu nhan va xi 1y 3 trinh ty V13, V14 va V15, ching t6i nhan thay
trinh tu gen vip3 d dong V15 it sai khac nhat so vdi trinh tu di cong bs. Ching toi
quyét dinh st dung dong V15 dé lam nguyén liéu-cho cac nghién citu tiép theo.

Két.qua cho thiy trinh tu gen vip3 c¢6 kich thudc 2369bp, mi hoa 793 axit amin,
trong 46 doan gen c¢6 nghia bit ddu bang ma ATG cha Methionin tir nucleotit thi 9
va két thic bing ma TAA § nucletit thi 2378. Trinh tu nhan biét chia BamHI nam
ngay ddu gen va trinh ty nhan biét cia Sacl nim & cudl gen. So sanh véi trinh ty
gen vip3A dude cong bd trong ngan hang gen quoc t&, ching téi nhan thiy & gen vip3
ching té1 phan 1ap dugde xuit hién mét dét bién thay thé Adenin bing Guanin ¢ vi
tri 1360 kéo theo sy thay thé axit Aspartic bang Glycin trong trinh tu axit amin caa
protein tuong Ung. Chung t4i nhan dinh rdng c6 thé d6t bién nay xay ra do qua trinh
nhén ban ADN invitro hoic do su sai khac vé mit di truyén gitia chiing BtABS51 va
chung Bt mang gen vip3A do Wu va CS phan lap.

e) Thiét ké vector chuyén gen pBI121 mang ciu tric 35S/vip3/NOST

Vector pBI121 ¢6 kich thudc 13kb duge thiét k& dua trén ciu tric cia vector
pBIN19, 1a mét vectd chuyén gen vio thuc vat. pBI121 mang mét vi tri cit duy
nhat cha BamHI va Sacl d hai dau gen gus (B- glucoronidase gene = gen ma hoa

cho - Glucoronidase).
Plasmit tai t6 hgp 6 dong V15 cting c6 vi tri ct duy nhat cGa hai enzym

BamHI va Sacl nén ching téi tién hanh cat déng thdi vector pBI121 va plasmit
tai t8 hgp tach tir dong V15 bing BamHI va Saecl. Theo du doan thi:

K|



Béo céo T8ng k&t Khoa hoc & Ky thuit D& tai

KC.04.13

1. San pham cét cia pBI121 sé ¢6 hai bing tudng tng vdi kich thude khoang

11,2 kb va 1,8kb (kich thuéc clia gen gus);

2. Déi véi dong V15 ciing ¢6 hai bang khodng 3,9kb (tugng dng véi kich thude _
cua vector pCR2.1 gdc) va 2,4kb (kich thuéc clia gen vip3). Két qua dién di

trén Hinh 12 cho thay:

+ dudng chay s8 2 1a két qua cét clia plasmit ddng V15 tudng {ing véi kich
thude khoang 3,9 kb va 2,4 kb;

+ dudng chay s 3 1 san phim cét cha pBI121 chi xuat hién hai bing
duy nhét, bang phia trén tuong ting vdi kich thude khoang 11,2kb, bing
phia dudi ¢6 kich thudc khoangl,8kb. Cac két qua trén pht hdp véi du
doan 1y thuyét va khdng c6 cac bang phu, diéu nay ching td két qua cit

enzym tot.

BamH!

®— 355

gus

3558

BamHl| Sacl
San pham PCR vip3A
AN /

NOST —®

BamHI & Sacl
+ BamH| 4 Sacl
vip3A
NOST |—e
T4-ligase
BamH| Sacl
358 vip3A NOST —®

Hinh 11. So d8 thiét ké vector 35S/vip3AINOST
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Hinh 12. San ph3m cit bang BamHI& Sacl
1: Marker 1Kb; 2: Vector tach dong V15, 3: Vector pB!121

Sau d6, ching t6i tién hanh théi gel san phim cit ctia pBI121 13 doan gel cé
kich thudc 11,2kb va doan gen cé kich thudc 2,4kb (gen vip3) déi véi san phim cét
chia vector tai td hop dong V15 dé lam nguyén lidu cho phan ng ghép ndi bing
enzym T4 ligaza. Tiép theo chiing t6i bién nap san pham ghép ndi vio t& bao kha
bién E.coli ching DH5a va @ & 37°C qua dém. D& loai b6t cac dong dudng tinh gia,
ching t6i da tién hanh PCR truc tiép tit 8 dong khuén lac véi hai cip méi khac
nhau: i) cap s6 1 duge thiét k& nim trén vector pBI121; 2) cap s6 2 1a cip mdi dic
hiéu V12, V22 cta gen vip3. Hon nita, ching téi st dung két hdp hai cip méi nay
vdi muc dich ¢6 két luan chinh xac dong khuén lac nao mang gen vip3. Theo du
doan két qua néu dong khuin lac nao ¢6 doan gen vip3 da dude gin vao vector thi
déi v6i céip mdi s8 1 s& xudt hién bang cé kich thuée 16n hon 2,4kb vi ngoai kich
thudc ctia gen con c6 thém doan trinh tu tit céip méi dén doan xen, con d8i véi cip
mbi s6 2 sé& xuit hién mdt bang c6 kich thuse khoang 2,4kb (tuong ung véi do dai
cua gen vip3). Dong nao c¢6 k&t qua PCR d61 véi ca hai cip méi s6 1 va s6 2 ding
theo du doan ly thuyét thi dong d6 mang vector pBI121/vip3 tai t8 hdp mong
mudn. K&t qua trén hinh 13 cho thay chi ¢é duy nhat dong s8 5 xuét hién bang c6
kich thuéc phit hgp theo 1§ thuyét v6i cap mbi s6 1 thé hién & dudng chay s6 5 va
cap mdi s6 2 1a dudng chay s8 14. Pdng thdi kich thudc ctia san phdm PCR véi cap
mdi s6 1 cling 16n hon cip mdi s6 2. Cé thé két luan rdng dong s6 5 mang ciu tric
vector pBI121/vip3 tai t6 hap.
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234 5 673%101213M415

24 KD

Hinh 13. K&t qua dién di san phdm PCR tir 8 dong khuin lac véi 2 ciip méi

2- 9: cap mdi sé1 (ndm trén vector pBI121); 10-15: c3p méi sé 2 (n&m trén gen vip3)

1 2 Kb

Hinh 14. K&t qua dién di kiém tra
g san phdm phén (mg cat plasmit tai t6
* hgp véi t6 hop BamH| & Sacl

4 1. Marker 1Kb; 2. pBI121/vip3 cit bang
BamHi & Sacl

D& c6 két luan chinh x4c dong s6 5 mang vector pBI121 tai t6 hop mong muén,
chiing t61 dd tién hanh tach plasmit ctia déng s6 5 dé chuén bi cho phan tng cét
kiém tra bang BamHI va Sacl.

Tiép theo, chiing tai ¢t plasmit tai t6 hgp tach dude & trén bing BamHI va Sacl.
Theo du doan két qua cit sé xuit hién 2 bing: i) bing thi nhat c6 kich thuée khoang
11,2kb (kich thuéc ctia pBI121 d3 dugc loai bo gen gus) va bang thi 2 ¢é kich thudc
2,4kb (tuong tng véi kich thude clia gen vip3). K&t qua dién di sdn pham cit (Hinh
14) trén dudng chay s6 2 xuét hién duy nh&t hai biang ¢6 kich thudc phit hop véi du
doan 1§ thuyét. Diéu nay chdng té chiing toi da thiét k& thanh céng vector chuyén
gen pBI121t4i td hgp mang cu triie 358/vip3/NOST.
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g) K&t luiin vé phan lip va thiét ké gen vip
1. Da phat hién dude sy ¢6 mit cha protein Vip2 va Vip3 & chung BtAB51 ¢
hoat lyc diét 4u trung bo ha.

2. Da tach chiét va tinh ch& dudc protein Vip2 ti ching BtAB51 ¢ hoat luc
diét bo ha. Phan doan nay dang duge xac dinh mdt s6 trinh tu axit amin
trén hé thong khéi phé QSTAR @ XL tai Vién Cong nghé Sinh hoc dé thiét
ké& mdi.

3. St dung k§ thuit PCR véi cap mdi thist k& dic hiéu V2.1 va V2.2 di phén
lap dugc gen vip3 tit ADN tOng s6 clia ching Bacillus thringiensis AB51.

4. D3 x4c dinh toan bo trinh ty gen vip3 bang phdn mém DNAstar. Gen vip3
gém 2469 nucleotit ma héa 793 axit amin va cd nift dot bién thay thé
Adenin bing Guanin trén gen vip3 & vi tri 1360, lam thay ddi axit amin

Aspartic thanh Glycin trong trinh ty protein tuong ting.

5. Da thiét k& thanh céng dudc vector chuyén gen pBI121 mang cdu trdc
35s/vip3/NOST
3.1.2. K&t qua xay dung thu vién gen tif chting Bacillus
thuringiensis AB51 c6 hoat tinh diét 4u tring bo ha
3.1.2.1. Vit liéu va phwong phdp nghién ctiu
Chung Bacillus thuringiensis AB51 do Syngenta cip, da dugc phong Céng
nghé Té& bao Thuc vat sang loc va khing dinh c¢6 hoat tinh diét bo ha khoai lang.

a) Tach chi&t ADN tong s cha Bt

Qui trink: Hoa tan 10 diu que cdy diy t& bao vao 4ml TE cé bd sung 2mg/ml
lysozym. U & 37°C trong 1 gid, thém proteinase K t&i ndng d6 100pg/ml, G tiép &
37°C trong 1 gid. B4 sung urea 7M tdi néng @6 1M, EDTA tdi néng d6 50mM va
SDS téi ndng d6 1%. Tron déu miu sau mbi lan thém cac chat G hdn hop trén &
55°C qua dém . Téch chiét 1 1an véi phenol: chloroform (ti 18 1:1 so v6i mau), ly tam 5
phit & 4°C. Taa dich chiét bing isopropanol (ti 1& 1:1) qua dém. Ly tdm thu tua
12000 vong/phit 4°C, rtia cin ADN 3 lan bing ¢on 70%. Pé khd ADN & nhigt 49
phc‘mg,~ hoa tan trong TE, bao quan ¢ 4°C.

Hod chdt: (1) Dém tach ADN: TE (10 mM Tris- HCI (pH 8); 1 mM EDTA);

Tris-HCl 50 mM pH 8; EDTA 50mM pH 8; Proteinase K 100ug/ml; urea 1M, SDS
1%, (2) Phenol-chloroforrm (25:24); (3) Isopropanol
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b) Xiy dung thu vién ADN genome
Cac phuong phap duge tién hanh theo qui trinh trong cac kit cia hang

Stratagene:

- Phuong phdp xiz ly ADN hé gen Bt vdi enzym cdt han ché Sau3A: Trong
100ut phan tng c6 55ul H,0, 10pl dém 10X, 10ul BSA 10X, 100 pl ADN
(60ng/ul), 5ul enzym (10U/ul). Phan ing dude 4 ¢ 37°C, et sau 2 phit 14y 25ul ra
dat ngay 1én da dé ngitng phan tng. Dién di kiém tra san phim dé xac dinh thoi
diém cho nhidu phan doan ADN ¢6 kich thude khoang 30 - 45kb.

- Phuong phdp xu Iy vector: Vector si dung la SuperCos 1 do hing Stratagene
cung cip. Vector sau khi xU 1y cit md vong bang Xbal, duge khii gc phosphat
bing CIAP dé tranh sy déng vong trd lai, va cudi ciing dude cit bdi BamHI dé tao
ra cac dau dinh thich hgp cho phan ing ghép néi.

- Phdn éng ghép néi cdc doan gen vdi vector: Trong thé tich phan ng 10ul
gom co: 1,5ul H,O, 1ul dém lai 10X, 4pl cac doan gen can gan (ADN Bf) 25ng/ul,
2ul vector di mdé vong (ADNscxib), 1ul rATP (10mM). 0,5ul enzym T4 ADN
ligaza. Phan ting dugc 1 qua dém ¢ 12-16°C hoiic t 4° C trong 24h.

- Phan tng bao géi: Qui trinh: B8 sung 4ul san phdm cta phan tng ghép néi
vao 25ul dich bao géi, dac nhe nhang tranh bot khi. Ly tAm nhe, dam bao tat cac
thanh phén da dugc ling xudng day ong. Phan dng dude 4 d 22°C trong 24 gio,
tiép theo b8 sung 500ul dém SM. Thém 20pul chloroform, ddo nhe nhang, ly tdm
nhe, dam bao tit ca cac thanh phin da dude ldng xudng day éng. Cudi cung thu

14y dich phia trén tranh lin chloroform. Bao quan & 4°C.

- Phuong phdp xdém nhiém: Pha loding vector tai t6 hop (dudc bao géi trong
phage) bing dém SM téi ti 18 1:10 va 1:50 b sung 25l ciia méi dich pha lodng trén
véi 25pl dich t& bao XLI (OD600 ~ 0.5) da duge x{t 1y dé § nhiét dd phong trong 30
phtt. Thém 200pl LB long vao méi mau va 4 1 gid & 37°C, cit sau 15 phit lic nhe
mét kan. Ly tdm 10 000 vong/phiit trong 5 phit. Hoa tan t& bao & mdi mau vao 50pl
LB 1éng. St dung que cdy tam giac cdy trai t& bao trén mdi trudng LB thach cé
khéng sinh Ainp néng d6 50mg/l, & qua dém & 37°C va chon l¢< t& bao bidn nap.

- Khuyéch dai thu vién gen: Tron dich t& bao XLI (ODgy, ~0.5) véi vector tai to
hgp (duge bao gdi trong phage) vdi ti 18 1:1 vao cac eppendoft 2ml sao cho 5.000
cfu/l 8ng. U cac dng & nhiét d9 phong trong 30 phut. Thém 4 thé tich cia LB léng
vao mdi éng, nudi lic 200v/p, trong vong 1h § 37°C. Ly tam 10 phut, téc dé 10.000
vong/phut. Hoa tan t& bao trong 10ml LB léng trai trén cic dia thach aga c¢6 chita
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Ampicillin véi néng d6 50mg/l, 4 & 37°C qua dém. Hat 3mil LB 16ng 1én mdi dia,
thu 14y c4c khuén lac bing que tam giac sau d6 hut 3ml LB 16ng khae dé thu nét
cac t& bao con lai trén dia. Thu t4t cd dich t& bao tif cdc dia vao mét 6ng. B6 sung
glyxerol viao dich t& bao t6i ndng d6 20% va Amp téi néng dd 50pg/ml. Trén déu
va chia dich t& bao vao cac éng eppendoft, cat giit 6 -80°C,

3.1.2.2. Két qud va thdo ludn

a) Tach ADN tong s clia chiung vi khuin BtAB51

Tach chiét va lam sach ADN hé gen cé chit lugng t6t 1a4 mét trong cac k¥
thu4at dau tién trong nghién citu sinh hoc phan ti. Cac phan ti ADN cé mic d6
h&p thu cao nhit ¢ bude séng 280nm. Mau ADN tudng ddi sach protein c6 ty s
OD,;/OD,,, dao dong trong pham vi tir 1,8 - 2.

Chiing vi khuén BtAB51 duge nudi trong méi trudng LB 16ng va lic 200v/phit &
30°C trong 12 -15 gid, cAc t& bao thu dude ding dé tach chiét ADN tdng s6, Kiém tra d6
tinh sach va x4c dinh ham higng ADN hé gen trén may do quang ph6 Model 8452A. Két
qua thu dugc: Chi s6 0Dy, = 0,058; OD,g),,=0,031; Ty 56 ODyg/OD,e,=1,87.

Ham lugng ADN =50x0,058x100 = 290 (ng/ul).

1 2 3 4

Hinh 15. ADN tach tir chiing Bt AB51
Giéng 1- 4: ADN clia 4 lan tach song song

Két hgp véi phuong phap kiém tra chit lugng ADN bing dién di trén gel
agaroza chiing t6i nhan thdy ADN thu duge nhiéu, ¢6 chat lugng tét va da tiéu
chudn cho cac nghién ctiu tiép theo.

b) K&t qua cit han ch& ADN genome béing Sau3A

Khi x4y dung mgt thu vién ADN genome, diéu quan trong ]a tao ra cac doan ADN cé
kich thudc pht hgp v6i muc dich tach dong. Tuy thude vao kha niang tach dong cua vector
st dung (vector plasmit, phage, lai plasmit/phage) dé chon enzym cét han ché, néng d6
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enzym, thoi gian phan @ng thich hop. Hon nita, trén thuc t& thi m§t gen thudng bi cat
thanh nhiéu doan ADN vi vi tri nhan biét cha enzym thudng ndm ngay trong gen. Viéce
khéng ché néng d6 ctia enzym cling nhu thdi gian phéan dng can lya chon sao cho céc vi
tri nhan biét khong bi cit ddng thdi va cac vét cit duge phan b8 mét cach nghu nhién,

cho phép thu dude mdt gen nguyén ven ngay ca khi né chita vi trf nhan biét bén trong gen.

12345678910

Hinh 16. ADN t6ng s6 dugdc cit bdi Sau 3A

Giéng 1. Thang ADN chuén 1kb; Giéng 2. ADN
lamda (48,5kb); Giéng 3. C4t 0 phat, Giéng 4-10:
ADN tdng sb cit sau 2, 4, 6, 8, 10, 12, 14 ph(t
tugng Ung

Trong nghién ¢tu nay, ching téi st dung vector tach dong 1a SuperCosl 1a
mdt loai vector lai plasmit/phage ¢ kha nang tach dong cé kich thude 30-50kb.
P& thu dugde cic phan doan ADN thich hdp, ching t6i d4 khéng ché thoi gian
phan fng, cit sau 2 phiit lai 1am bat hoat enzym dé tim ra thdi gian téi thich. Két
qua dién di ¢ hinh 16 cho thdy c6 2 giéng 9 va 10 (thdi gian cit 1a 12 phit va 14
phit) tao ra cac doan ADN cé kich thude mong muén 30 - 50kb.

¢) Chuin bi vector tach dong

SuperCos1 la vector nhén dong va biéu hién, ¢6 kich thudc 7,9kb mang trinh tu
promoter bacteriophage SV40 va mang nhitng dic diém quan trong : i) mang 2 vi
tri cos gid vai trd quyét dinh trong phan {ing bao géi trong phage; ii) gitia hai vi tri
nay cos chita mét vi tri cdt duy nhat cia BamHI gitp chén doan ADN cin nhéin
dong; ii1) mang gen khang Ampicillin va Kanamycin gitp cho qua trinh chon loc
cac dong t&€ bao mang vector tai t& hop; iv) ¢é diém khdi ddu sao chép cua pUC,
gitdp cho quéa trinh tu nhan 1én cia vector trong t& bao vat chi; v) diém da tach
dong MCS (multicloning site) ¢6 vi tri cit duy nhét cia mdt s8 enzym gidi han dé
chén cac doan xen va kiém tra miic d6 da dang ctia thu vién gen; vi) hai diém T3,
T7 promotor & hai ddu MCS, c¢6 vai tro 1a diém bam ctia ARN polymeraza trong
qua trinh phién ma.

Theo thigt k& vector SuperCosl duge md vong bing enzym Xbal tai vi tri
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1172. Két qua dién di ¢ hinh 17 cho thiy & giéng 1 chi thu dugce 1 bing duy nhat
¢6 kich thude khoang 7,9kb, khéng ¢é cac vach phu. Diéu nay ching té toan bd
ADN SuperCos1 di bi cit tit dang vong chuyén sang dang thing. Vector da md
vong dudc xu 1y tiép bang enzym CIAP (Calf Intestinal Alkaline Phosphatase) véi
muc dich khl cac géc phosphat & ddu 5 dé tranh su déng vong trd lai.

Tiép tuc xtt Iy vector bang BamHI véi muc dich tao ra cac dadu dinh phu hop
v6i cac dau dinh ctia ADN doan xen. Theo thiét ké& ctia SuperCosl, BamHI cét
vector & vi tri 32 do vAy vector d3 xt 1y bi cit thanh 2 doan ¢6 kich thuéc 1,1kb va
6,8 kb. Két qua dién di cho thdy & giéng 3 (Hinh17) sau khi xit 1§ vector bing
BamHI ching t6i chi nhan duge 2 bang xap x1 6,8kb va 1,1kb, diéu nay hoan toan
phut hgp véi phén tich trén ly thuyét. Hon thé nita, viée xit 1y vector bang enzym
CIAP cho két qua tét do khéng thay xuat hién cac vach phu cta dang vector déng

vong d giéng 3 trén ban dién di.

Hinh 17. ADN vector qua x ly

Gigng 1. ADN vecta cit bdi Xbal, Giéng 2.
Thang ADN chudn 1 kb; Giéng 3. ADN vectd cit
bdi Xbal-va x{r ly, badng CIAP-va cét tiep boi
BamH|

St dung enzym ndi két (ligaza) xiic tac cho hinh thanh lién két néi hai doan
ADN: ADN vector va ADN doan xen do ¢6 cac dAu dinh phi hgp, c6 thé bt ciip bd
xung v6i nhau, trong méi trudng c¢6 T,- ligaza thi ADN vector va cic doan xen
ADN Bt sé két ndi véi nhau tao ra cac thé vector tai t8 hop (dang théng).

d) Phan itng bao g6i va xAm nhiém

Trong tu nhién, ADN cla phage sau qua trinh sao chép 1a phén ti ADN dai
goi la chudi kham (concatemere) gbm nhiéu ban sao chia hé gen lamda dudc néi
lién nhau béi cac diém cos. Sau dé chudi kham duge cdt tai cac diém cos béi

enzym endonucleaza do phage ma hoa, ti€p theo ADN dudc boc géi thanh céc
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capsid. Va chi ¢cé nhiing doan ADN nao ¢é kich thude khoang 45 - 55kb thi méi c¢6
cd ché duge déng géi vao phage. Nhiing vector tai té hop, hodc 14 cac doan ADN
nao thu dudc c6 kich thuéc nhé hon thi khéng cé co ché déng géi vao vé phage do
vay khéng dudc xaAm nhiém viao t& bao chil qua cd ch& xam nhiém ctua phage.

Trong nghién céu ching tdi di st dung vector SuperCosl vita ¢6 kha ning
bao gbi tu nhién cia phage ma khong lam tan t& bao cha do trong qué trinh thiét
k& vector cac gen giy tan té& bao cha da bi loai.

e) Phan @ng xam nhiém tao thu vién ADN hé gen

Sau khi cac phage xAm nhiém viao t& bao chu, ADN cta phage sé tu déng
vong. Va chi ¢6 t& bao mang cic doan ADN cta vector tai t6 hgp va ADN vector
chua duge khit gbc phosphat hoan toan méi c6 kha ning séng trén méi trudng
chon loc. Chuing t61 dd ¢6 thi nghiém tao thu vién gen so cdp d&i chiing, nhung
trong phan itng két ndi khéng bd sung ADN Bt doan xen, tuy nhién c6 mdt vai
khuan lac da xuat hién do vector ty k&t dinh (Hinh 18A)

Hinh18. Thu vién gen so c&p
(A) d6i chiing c6 3 khudn lac; (B) o6 doan ADN hé& gen Bt gin vao vector

Véi kich thudc hé gen Bt khoang tir 2,4x10° dén 5,7x10° va kich thuéc cac doan
xen ADN can nghién citu vao khoang 30 - 40kb ching tbi da tinh s& cac dong cin
thiét & thu vién gen sd cip theo céng thitc N=In(1-p)/In(1-a/b). D& danh gia két qua
chinh x4ac chiing t6i da chon p= 0,99. Két qua nhan dudc s6 dong cin thiét dai dién
cho toan bd hé gen clia vi khudn Bt 14 tir 384 dén 875 dong. Thi nghiém thuc t& thu
duge cta thu vién gen so cap 1a 7 dia khuén lac (Hinh 18B) tuong tng 13 khoang
700 khuén lac. Két qua trén cho th&y thu vién thu dude ¢6 s6 lugng khudn lac da
16n dai dién cho toan b hé gen Bt. Véi cach 14p ludn trén ching t6i c6 thé két luan
réing thu vién thu duge d d6 tin cdy cho cac phén tich tiép theo.
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g) Panh gia mic da dang cua thu vién gen

Mot thu vién gen t6t phai chia cac doan gen dai dién cho toan bd hé gen cia
sinh vat nghién ciu. Thé hién bing cac dong trong thu vién phai cé mic d6 da
dang cao, cac dong d6 phai mang cac vector tai t8 hop chia cac doan xen khac
nhau khéng hoan toan (c6 cic doan géi 1&n nhau). Déng thoi cac doan xen khac
nhau nén cé s6 diém nhan biét va vi tri nhan biét khac nhau d8i véi cing mét
enzym gidi han. Do d6 khi xii 1y cac dong khac nhau véi cung 1 enzym giéi han,
san pham cit ¢ thé cho cac bang khac nhau & cac dong khac nhau.

Trong thi nghiém nay ching t6i d3 cdt han ché& 8 dong bang EcoRI . Két qua
dién di trén Hinh 19 thiy cdc dong déu xuit hién cac bang khac nhau va moét
b#ng ¢6 kich thudc khoang 7,9kb. Diéu nay dudc giai thich vi theo thiét ké cha
vector SuperCos1 EcoRI sé& cit vector ¢ hai vi tri 1 va 65. Trong khi d6 diém gin
ADN doan xen & vi tri 32. Theo tinh toAn nhu vay, khi xi 1y bing enzym nay
doan vector ADN bi viing ra sé ¢6 kich thuéc khoang 7,9kb va cac doan xen ADN
bi c4t bdi EcoRI khac nhau & mdi dong. Tit cac két qua trén chiing tbi ¢6 thé tam
thdi k&t ludn rang cac dong trong thu vién gen ¢é miic d da dang khé cao va thu
vién nhan dude di tiéu chudn cho thi nghiém tiép theo.

M1 23456789

Hinh 19. K&t qué cit ADN vector tai t hop

Giéng 1: Marker 1kb; Giéng 2-9: ADN vector tai t§ hop dge cit bing EcoRl; Gigng 10: ADN vector tai t8 hgp
ddi chimg khong cat clia mu giéng 4.
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h) K&t ludn

1. T& ching BtAB51 cb hoat tinh diét bo ha khoail lang da tach duge ADN hé
gen dat dd sach cao (ODu/OD,e= 1,87) dé phan doan bang Sau3A va thiét k&
thanh cong thu vién ADN hé gen trén cd s0 ghép ndi cic phin doan trén vao

vector Supey‘-‘Cos 1.

2. Thu vién ADN hé gen ctia ching BtAB51 dude danh gia bang cach ciit han
ché véi EcoRL. Két qua cho thay cac phin doan ADN dudc gén vao vector co kich
thude khac nhau, ching té thu vién dam bao chit lugng t6t da tidu chuén ding

cho viée sang loc tim kiém gen tiép theo.

3.1.3. Phan lap gen Pi-2(t) khang bénh dao 6n
3.1.3.1. Cdn ctt khoa hoc va thuc tién cia .viéc tim kiém gen khdang dao én

Hién nay trén thé giéi ciing nhu & Viét Nam, mét s§ bénh do virut, vi khuén,
nim da gdy nén nhiing thiét hai vé ciing to 16n va dang lam giam di chét lugng
sdn ph&m cling nhu néng sudt ciy trong néi chung va cay lda nol riéng. Dér vél
ciy lda thi mét trong nhiing bénh ¢6 siic tan pha manh nhat la bénh dao én. Bénh
nay do nim Pyricuria orizae giy ra. Theo udc tinh cua FAO, thiét hai do bénh
nay gay ra lam giam ning suit lda trung binh ti 0,7-17,6%. Nhiing noi bi bénh
ning ¢6 thé bi gidm tdi 80%.

Vi vay, van dé can dat ra la tao ra dugec nhiéu giéng lua khang bénh. Viéc nay
s€ han ché dugc viée st dung cac¢ loai thude héa hoc trit siu anh huong téi sic
khoé con ngudi, gia stc va méi trudng sinh thai déng thoi giam duge t81 thiéu su
that thoat mia vy, Tuy nhién, kinh nghiém trudc day cho thay rang nhitng giéng
lda khang thudng bi mat tinh khang sau mdt vai vu tréng. Do vay, cin phai tao
ra dugc nhiing gidng l(a cé sttic khang bén hdn. Muén vay thi gen da khang phai
duge két hgp tit nhiéu ca thé khac nhau.

Ngay nay, véi su phat trién manh mé cia Cong nghé Sinh hoc ma chi cong la
cdc ky thuét chi thi phén ti cing véi cac quan diém lya chon chung ¢6 thé cung
cdp nhiing giai phap méi trong viéc phat hién, chon loc va duy tri nhiéu kiéu gen
khang bén hon ¢ lia. K&t qua 1a mét s6 lugng 1dn gen khang dao on da dude lap
ban d6 duya trén cac chi thi phan ta nhu: Pil(z), Pi2(t), Pid(t), Pi5(t), Pi6(t), Pig(t),
Pi10(t) va Pill(t) (Causse va C8., 1994), Pi5(t) va Pi7(t) (Wang va CS, 1994) Piaq,
Pib, Pik, Pit, Pita, Pil12(t), Pil7(t), Pil8(t), Pil9(t), Pi20(t), Pi23(t), Pi62(t) va
Pi157(t) (Nagato va Yoshomura, 1998), Pitql, Pitg5, Pitq6 va Pilm2 (Tabien va
CS, 2000), Pi21(t) (Fukuocka va CS, 2001).
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Trong bio cdo nay, ching tdi théng bado két qlia tach dong, doc trinh tu
nucleotit ciia gen khang dao &n Pi-2(t) & gidng lia C101A51 va so sanh véi trinh
tu cita céc tac gid da cong bd trong Ngan hang Dit lidu Gen Qudc t&. Pi-2(t) 14 mot
trong nhiing gen khang da dugc 1ap ban do, lién két chit véi ddu phan ti1 RG64,
nim trén nhiém sic thé s6 6, va cach doan RG64 mot khoang 2,8cM. Gen nay cho
tinh khang & ¢ hai giai doan sinh trudng va phat trién cta cay lda.

3.1.3.2. Két qud phén lap gen Pi-2(t) va thdo luén

a) Nhan gen khang dao 6n Pi-2(t) bang k¥ thuat PCR

M&u ADN téng s8 ciia gidng lia C101A51 sau khi tach chiét duge pha lodng va
xac dinh mic d6 h&p thu ti ngoai (OD) trén mAy do quang phd da dam bao da d8
tinh khiét va néng d6 can thiét dude dung lam khuén trong phan ng PCR véi cip
moi RG64F/RG64R. Ciap mbi nay duge thiét k& dua trén hai ddu chia doan gen
khang dao 6n Pi-2(t) dd céng bd trong Ngin hang Di liéu Gen Quéc té. Theo 1y
thuyét, st dung cip mdi nay sé nhan dude doan gen cé kich thude 1,2kb. San phdm
PCR hoan thanh duge kiém tra bing dién di trén gel agaroza 1%.

1 2 3

Hinh 20. K&t qua dién di san pham PCR véi ciip mdi RG64
1: Marker; 2,3: San phdm PCR gidng lda C101A51
Két qua dién di véi gidng lda C101A51, ching t6i thu duge san pham PCR rat
dic hiéu, kich thudc phan ti cia doan dude nhan 1én khodng 1,2kb. Két qua nay
phit hgp véi tinh toan Iy thuyét cling nhu phii hgp v6i k&t qua nghién ctu ctia mét
sd tac gid nudc ngoai khi ho st dung cfip mdi nay @€ nghién clu giéng lda
C101A51. Diéu nay chiing td genom ctia giéng C101A51 d3 nghién cliu ¢é mang
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gen khang dao 6n Pi-2(t).

b) Tach dong gen khang dao 6n Pi-2(t)

{23456 78 81011120 4516

Hinh 21. K&t qua dién di cac plasmit tai t& hgp mang gen khang dao én Pi-2(t)
1 - 2: Plasmit tach tif khu#n lac xanh; 3-16: Plasmit tach tif khudn lac tring

Sau khi gén san phidm PCR vao vectd pCR™2.1, chiing téi tién hanh bién nap
viio té bao E.coli DH50. CAy trdi trén méi truong thach LB c¢é bd sung ampicillin,
IPTG, X-gal. Trong mdi trudng chon loc nay, theo 1y thuyét thi cac khuén lac
E.coli mang vectd tai t6 hop s& ¢6 mau tring trong khi d6 cac khuén lac mang
vects pCR™2.1 goc (khong dinh thém ADN ngoai lai) sé c6 mau xanh. D& kiém tra
két qua lai san pham PCR vao vects pCR2.1 va bién nap véo t& bao E.coli DH5q,
ching t8i nhit nglu nhién mdt s6 khudn lac tring va xanh dé tach chiét. Két qua
tach chiét ADN plasmit dugc tién hanh dién di trén gel agaroza 1%. K&t qua dugc
trinh bay ¢ Hinh 21.

Trén anh dién di ta thay cAc plasmit § cac kénh 3 -16 c6 kha ning la cac
plasmit tai t6 hop vi ching cé kich thude 16n hon vects pCR2.1 gée va ching t6i
chon cac miu mang cac plasmit ¢6 kich thude 16n nay dé tiép tuc nghién ctu. Mic
dix vay trong qué trinh gin san phim PCR vao vectd, ¢6 thé c6 mot s6 sdn phim
phu ciing duge gin vao vectd. Tiic 14, c6 nhiing doan c¢6 kich thudc 16n hon hoic
nhé hon doan gen khang dao 6n Pi-2(t) ching t6i th&y can nhan 1én. Do d6, can
phai kiém tra san phdm plasmit d& chon bang phudng phap cit enzym giéi han.
Dya vao ban d6 vectd pCR2.1 ¢6 mot diém cit cta EcoRI ndm trong ving cit gin
da vi tri. Do d6, ching tbi st dung enzym EcoRI dé cit plasmit tai t6 hop thanh
vectd va doan ADN ngoai lai riéng ré. Ching téi da tién hanh cdt mAu mang

A 2 PN < . . 5 x 2 -
khuén lac ¢6 mau trang (mang doan ADN ngoai lai) va mau mang khuén lac cé
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mau xanh véi enzym EcoRI. Sau khi cit, san phdm dudc kiém tra bing dién di
trén gel agaroza 1%. Két qua dién di duge trinh bay & Hinh 22.

Hinh 22. Bi&n di kiém tra ADN plasmit tai t8 hap cit bang enzym gidi han EcoRlI
1: Marker; 2: San pham PCR trutic khi gén vao vectd; 3: Plasmit tach tr khuan lac xanh; 4: Plasmit tach tif khudn lac
tréng; 5: Plasmit tach tr khudn lac xanh cAt bing EcoRI; 6: Plasmit tach tirkhudn lac tring cit bang EcoRl
Qua anh dién di ta thdy, & kénh s8 5 sau khi cdt bing enzym EcoRI cho ra
mdt bing cé trong lugng phén ti ding bang trong lugng phin td ciia vectd
pCR2.1 con kénh s6 6 cho ra hai biang: mdt bang c6 kich thudc tudng tng véi kich
thude ctia vectd pCR2.1; mét bang c¢é kich thudc 1,2kb ddng bing véi kich thude
clia bing san phdm PCR. K&t qua nay cho phép ta khing dinh san pham PCR da
duge gin vao vectd pCR2.1.
¢) Xac dinh trinh ty axit nucleic, doan ADN sin pham PCR
Nhiing plasmit mang gen Pi-2(t) cha giéng lia C101A51 da duge tach voi so
lugng lén d€ xac dinh trinh tu nucleotit va so sanh véi trinh tu gen khang dao 6n
Pi-2(t) 43 céng bd trong Ngin hang Dit liéu Gen Qudc t&€ bang chudng trinh phan
mém CLUSTAL W1.81.

K&t qua phan tich cho th&y trinh tu nucleotit clia san phdm ma ching téi thu
dude sau phan ting PCR so véi trinh ty ma cac tac gia da cong bé trong Ngan
hang Dit liéu Gen Qudc t&€ c¢6 dd tuong ddng cao (99,35%). Két qua nhan dude sé
gép phin vao viée thiét ké vector mang gen Pi-2(t) phuc vu chuyén gen va phat
trién laa khang dao dn trong tuong lai.

3.1.3.3. Két luén vé phdn l@p gen Pi-2(t)

1. Bing k§ thuat PCR, st dung cip mbéi RG64F/RG64R, ching téi dd nhan
duge gen khang dao 6n Pi-2(t) ¢6 kich thude 1,2kb tit ADN hé gen cua gidng
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3

lua C101A51.

2. Da tach dong phén tl gen khang dao 6n Pi-2(t) ti gidng laa C101A51 trong

vectd tach dong pCR2.1.

3. Pa xac dinh trinh tu nucleotit cia gen khang dao én Pi-2(t) va so sanh v

trinh tu ma céc tac gia da cong bd trong Ngan hang Di liéu Gen Qudc té.
Két qua cé db tuong dong cao 99,35%.

3.1.4. Két qua phan lap gen Pi-1(t) khang dao 6n

Tudng t@-nhu phuong phap phan lap gen Pi-2t trén va dya vao déu phan tu
RZ536 lién két chit véi gen khang dao 6n Pi-1. Ching téi da sit dung cip moi
RZ536F/RZ536R dé nhan doan gen khang dao on Pi-1 ¢6 kich thudc 234bp. Sau
d6, doan gen nay dude tach dong bing vécto tach déong pCR2.1. TOPO va sau d6
duge phan tich trén may xic dinh trinh tu ADN tu déng (3100 - Avant Genetic
Analyser) véi bd kit cla hang Appiied. Két qua doc trinh ty gen Pi-1 va so sanh
vi cic trinh tu da cdng bé cho thay cé do tuong déng cao (99,15%) duge thé hién d

Hinh 23.

Cl0lLac
Tetep

Cl0lLac
Tetep

CiClLac
Tetep

Cl0lLac
Tetep

ATAGGAGGAGGAGGGCAAGGAGNNNAGCAAGCAGGTAACCTGCCTGTGCCGGAAGGTTGN
ATAGGAGGAGGAGGGCAAGGAGAARAGCAAGCAGGTAACCTGCCTGTGCCGGAAGGTTGA

R R R R R EEE R R R R R R R R R R EREEREE RS

NNCGACCCTGTTGCCAAGAACTTCGACCCAACGGCGAGGAGCGACGACGGCAGCTGCCTT
CCCGACCCTGTTGCCAAGAACTTCGACCCAACGGCGAGGAGCGACGACGGCAGCTGCCTT

ERE R R R R R R R R R R R RS R R EEEE SRR

TANNNCTTTTAAGCAGGCCGGCTTGACGCTTGCTATTAATTATTTCTCCTTTTTATGTTT
TARAARCTTTTAAGCAGGCCGGCTTGACGCTTGCTATTAATTATTTCTCCTTTTTATGTTT

* LR R R L I I A R O O A O O O A I O R A O O S I

TCTCTTTGTTCTGTGTATCAGATCGCGCCCAAGCCATAGCTGGGCATGACAAGT
TCTCTTTGTTCTGTGTAGNNGATCGCCCCCAAGCCATAGCTGGGCATGACAAGT
e sfeshosgoke skofe e e etk sk ke sk dheskoskskole e sk koot o ook o s s ke e e e e sl ke e e ok sl skesfe ok sk ek

Hinh 23. Trinh tu gen khang dao on Pi-1 tir gidng laa Té tép so vdi trinh tu nucleotit trong Ngan

hang D liéu Gen Qudc t€ (C101Lac)
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3.2. HOAN THIEN CAC QUI TRINH CHUYEN GEN KHANG SAU VA GEN
CHIU HAN VAO CAY BONG VAI '

3.2. Hoan thién céac quy trinh chuyén gen khang sau va gen chju han vao cay béng vai
3.2.1. Cd sd khoa hoc va thuc tién clia viéc chuyén gen vao cay bdng vai
3.2.2 Ho-:i_n thién hé théng nudl cdy mo va tai sinh cay bong in vitro phuc vu chuyén gen
3.2.2.1. T4i sinh c8y bbng béng phuong phdp da chéi
3.2.2.2. T4i sinh c8y béng qua phéi soma
3.2.3. Xay dung qui trinh chuyén gen qua 6ng phan béng vi tiém
3.2.3.1. Vit liéu va phuong phap nghién ctiu
3.2.3.2. Két qua chuyén gen qua ng phén béng vi tiém
3.2.4. Két luan va dé nghj

3.2.1. Co sd khoa hoc va thuc tién ctia viéc chuyé&n gen vao cdy bong vai

Cay boéng vai (Gossypium hirsutum L.) 12 ngudn cung cip sgi may méc quan
trong. Song nam 2000, Viét Nam méi chi san xuit duge 8 ngan tan, dap fing duge
10% nhu cdu. Theo chudng trinh phét trién nganh dét may, Viét Nam dén nam
2005 phai san xuat 150.000 t&n sqi chc loai va dén niim 2010 chi tidu d6 1a
300.000 t&n. Nguyén nhén lam san lugng thap chd yéu 1a bdng bi sdu bénh va
han han. Vi th& mdt trong nhitng chién luge dé ting san lugng béng la tao ra
nhiing gidng béng c6 kha nang khang sau va chiu han.Chuyén gen 13 mét phuong
phap dé tao ra nhiing giéng bdng nhu vay.

Clng véi sy phat trién ctia cong nghé sinh hoc thuc vat, dic biét 1a céng nghé
chuyén gen vao thyc vat, ciac phueng phap chuyén gen dang dude st dung nhiéu &
thyc vat néi chung va cdy béng néi riéng 13 sing bén gen, Agrobacterium vi

chuyén gen truc ti€p qua 6ng phdn bing vi tiém...

Tuy nhién, dé chuyén duge gen thi trude tién can phai thiét 1ap va t6i uu cho
dudc hé thong nudi cay va tai sinh cay in vitro. Kha nang nudi ciy va tai sinh cay
tuy thudc vao cic kifu gen clia titmg loai déi tugng cAy tréng. Véi phuong phap
chuyén gen truc tiép qua dng ph&n déi hdi phai hoan thién duge quy trinh vi tigm,

thu hat va déc biét 1 sang loc cac dong cidy mang gen.

Nhu vay, véi mue tiéu tai sinh duge cdy va chuyén gen c¢6 dinh huéng nhu
khéng sdu bénh va chiu han tryc ti€p vaoe nhilng gidng cb6 nang suit cao, chit
~lugng sgi t6t va dang trong phé bi€n. Chiing t6i tién hanh cac thi nghiém nhim
tai sinh cdy bong qua phéi soma, da chdi, dong thoi xay dyng quy trinh bién nap

gen bing vi tiém va chon lgc cic dong béng mang gen chuyén.
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3.2.2. Hoan thién hé théng nuébi cAy mod va tai sinh ciy bong in vitro
phue vu chuyén gen

Cay bong vai la mot ddi tugng rat kho thanh coéng trong nudi 4y in vitro. Trén
thé giéi c6 hang tram phong thi nghiém da tién hanh nghién citu thi nghiém viéc
nudi cdy md t& bao cAy béng, nhung két qua chi han ché trén hai giong la
Sisamrong (Thai Lan) va Cooker (Hoa Ky) [Truong Thu Thuy et al. 2003]. Vi vay,
dé tai tap trung nghién cttu hoan thién hai k¥ thuat tai sinh 13 théng qua da chai
va thong qua phdi soma nhdm tim ra cch thic thich hgp cho nhiing nguyén liéu

lam giéng khac nhau.

3.2.2.1. Tdi sinh cdy béng béng phuong phép tao da chéi
a) Vat liéu va phuong phap nghién cu

- Vat liéu
Giong béng 254 dude Vién Nghién citu Cay Bong va Cay c¢6 sgi cung cép.

- Phuong phap nghién ctiu
* Khiz trang hat vé chudn bi nguyén liéu tdi sinh cdy

Cac hat béng sau khi dd béc vo ciing dude khii tring bé méit bang con 70%
trong 1 phut, ti€p theo lic trong dung dich javen 60% (Héa chit Viét Tri) trong 20-
25 phiit va ria nhiéu 14n dé&n khi nude trong. Cudi cing hat dudc thim khd bang
gidy loc v triing va tach bd 14 mAm, thu 14y than phoi ¢6 ca dinh ré va dinh chéi.

* Cdm itng mé seo, cam tng da chéi va tdi sinh cdy

Phéi sau d6 duge dit lén cac mbi trudng cam img md seo C1-C20. Sau 10
ngay, dinh choi clia phdi duge cdt véi d6 dai trung binh 2mm va clly l1én cac moi
trudng tao da chéi S1-S5 mét cach nghu nhién nhu bang 2. Sau 5 tudn, nhiing
dinh chéi tao 1 chéi goi 12 c6 phan {ing, tao nhidu hon 1 chdi duge goi 1a tao da
chéi, hay 1a tao cum chdi (shoot mass). Chiing duge ciy chuyén lén chinh méi
trudng tao da chéi ban ddu va theo ddi sau 3 tuln tiép theo. Sau d6, cac chdi don
duge tach ra tir cac cum chéi va cdy chuyén 18n cac méi trudng kéo dai chdi (EO-
E2). Chéi cao khoang 2 - 4cm, thi duge kich thich tao ré trén céc méi trudng R1-
R2. Cay con cao hdn 3cm dudc trong trén dat dé thu dudc cay tai sinh.

* Méi trugng va diéu kién nuéi cdy

Cac t6 hop mdi trudng nuéi c&y da néi & trén duge trinh bay trong bang sau day:
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Bang 5. Thanh phan cac méi truéing tai sinh cay va tao da chdi

Thanh phan cd ban chung cla Cac mudi MS® co ban: 30g/l. sacharoza, 9g/L aga, 1g/L than hoat tinh

cac moi trugng cho moi trudng E va R
Thanh phan chat diéu khién 2.,4-Db Kin® BAPY NAA®
sinh trudng trong cac mai trudng (mgil) {mg/L) {mg/L) {mg/L)
Mai trudng cam (mg o - - - -
md seo C1 0,05 - 0,40 0.10
c2 0,10 - 0,40 0,10
C3 0,20 - 0,40 0,10
C4 0,40 - 0,40 0,10
C5 0,05 - 0,80 0,10
C6 0,10 - 0,80 0,10
c7 0,20 - 0,80 0,10
c8 0,40 - 0,80 0,10
co 0,05 - 1.00 3,10
C10 0,10 - 1.00 0,10
C11 0,20 - 1.00 . 0,10
ciz 0,40 - 1.00 0,10
C13 0,05 - 1,50 - 0,10
C14 0,10 - 1,50 0,10
Ci5 0,20 - 1,50 0,10
Cc16 0,40 - 1,50 0,10
C17 0,05 - 2.00 0,10
c18 0,10 - 2.00 0,10
c19 0,20 - 2.00 0,10
c20 0,40 - 2.00 0,10
Méi trudng tao da 81 - 0,50 0,50 0,10
chdi 82 - 1.00 1.00 0,10
&3 - 2.00 2.00 0,10
5S4 - 2,50 2,50 0,10
55 - 1.00 2.00 0,10
Mdi truding kéo dai EQ - - - -
chéi E1 0,10 0,10 -
€2 0,50 0,50 -
Mai truding tao ré R1 0,20
R2 0,50

": Murashige va Tkoog -

b 2,4 Dichlorophenoxyacetic acid; *: Kinetin; *: 6-Benzyl amino purin; ® 1-Naphthyl acetic acid.
M6 nudi cdy duge dit trong diéu kién nhiét d6 25 + 2°C va ché do chidu sang

8h/16h vdi cudng dd 4nh sang 20001lux.

b) K&t qua va thao luin
- M6 seo héa phoi va phd vd wu thé don choi

Trén méi trudng khong cé chat diéu khién sinh trudng CO, phéi nhanh chéng
vuon dai thanh c4y con va phat trién 1a. Trong khi d6, trén tat ca cic méi trudng
cdm Ung md seo con lai (C1-C20), 100% phéi khong phat trién thanh cay hoan
chinh ma phinh to, phét sinh mé seo mau tridng. Nhu vay, sy két hop 2,4-D, BAP
va NAA dé c6 tac dung lam kim ham qua trinh biét héa, tao ra nhiéu té& bao lién
tuc phan chia. Mtc d§ kim hdm va md seo héa manh hon trén ciac méi truong cé
ham lugng 2,4-D cao hdn (nhiing méi trudng c¢6 0,2 va 0,4mg/L). Sau 10 ngay,
chiéu cao trung binh cta phéi 13 1,5 cm, dao dong tit 1 - 4cm. Luc nay, dinh chéi
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dudc cit 1am nguyén lidu tao da chdi. Mdi trudng C16 ¢ mic do md seo hda vita
phai va déng déu nhit, dude coi 13 méi trudng md seo héa &t un.

- Su hinh thanh cum choi

Véi mong mudn thu duge cy{m chdi, cac dinh chéi c¢lia phoéi kich thude 2mm da
duge dit 1én cAc mdi trudng kich thich tao da chéi (S1 - 85) 1a cac to hop khac
nhau cua Kinetin, BAP va NAA. Sau 5 tuén, chdl mdi chi xuat hién & dang don
chéi, hoiic dang cum chi ¢ 2 - 3 chéi (Bang 6). Cum chdi vao thoi diém nay cé ti 1§
r&t thap (32%) va phat trién rit cham so véi don chdi.

T% 16 phéi bi ché&t hoic bi tc ché tuong d6i cao nhu trong Bang 6 ¢6 thé do phdi
dugc cdy trén méi trudng kha day die, cac hop chit phenol do mAu vat tiét ra da
tte ché phéi. Ciing ¢é thé ham lugng cac chit diéu khién sinh trudng nhu vay la
tuong d8i 16n, phdn nio pha vd thé cdn bing giiia sy md seo hbéa va biét hoa
thanh chéi sau nay.

Bang 6. Sy hinh thanh chdi sau 5 tudn

waimgme | WO g | Thol | chithote | por | Cum2 | cumacns | Sritech
seo héa
c4 14 2 8 0 4 1-1,2
c7 $1 16 4 8 4 0 0,1-0,5
C3 16 4 6 4 2 0,1-0,5
c10 16 2 6 4 4 0,1-0,5
cs 16 4 4 6 2 0,1-0,5
c16 s2 16 6 2 6 2 0,1-0.5
c17 16 4 2 8 2 0,105
c13 14 0 14 0 0 0,1-05
ci8 16 6 6 4 0 0,1-0,5
co s3 16 1 | a4 2 0 0,1-0,5
C14 16 12 0 4 0 0,1-0,5
c11 16 10 4 2 0 0,1-0,5
c15 s4 14 2 10 2 0 0,1-0,5
c19 14 4 0 0,1-0,5
c20 16 0 8 4 0,1-0,5
C8 S5 16 10 2 2 2 0,1-0,5
c12 16 4 6 6 0 0,1-0,5
Téng 264 84 92 66 22
T/ 1 tgo cym 2 chdl va cum 3 chéi tuong tng: 25% 8%
T/ t& tao cym chdi sau 5 tudn (g6m cd 2 va 3 chéi): 32%
T716 tao chdi (k8 cd don vé da chéi) sau 5 tudn: I} 68%
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Bang 7. Su hinh thanh cum chdi trén cac méi trudng S2-85

M truding ig:;’i:hhu;g,f' S8 % Z‘h‘g:'a' > Ttlr:;tta:n;l;: ﬁ:;' S5 chéi trung binh
chuyén

52 36 - 30 83% 4
83 45 36 80% 4
54 40 32 80% 5
S5 42 39 93% 4
§2+53+54+55 163 137 _84% 4
Ti1é tao cum chéi so vdi téng sé phoi: 57%

Sau giai doan 5 tudn, cac dinh chéi d& hinh thanh don chéi hodc cum chéi,
hodic khéng c¢6 chbi nhung vAn chua phai 1a mé chét déu duge cdy chuyén lén
chinh méi truong da chéi ban ddu la S2-84, vdi hy vong tiép tuc thu dude cum
chdi. Ba tudn sau khi dude nudi cdy mét 14n nia trén ciac moi trudng tao da chdi,
cic cum chdi trung binh 4 chéi/cum va nhiéu nhét 14 10 chdi/cum da hinh thanh
(Bang 6). Nhu vay, sau 5 tudn trén méi trudng tao da chéi thi mdi chi thu duge 0-
3 chdi tit mdi mAiu vat, con sau 8 tuin véi mét lan thay mdéi méi trudng da thu
dudce cac cum chdi ¢6 hé s6 chdi cao han (Bang 6). C6 nhitng mau vat khong cé
chdi nao trude khi duge cdy chuyén nhung lai tao cum chéi sau khi cdy chuyén.
Hau hét cAc méi trudng S cho ti 1é tao da chdi so voi tdng s8 mAu vat cdy chuyén
cao, tit 80% - 93%. Do d6, trung binh ti 1& tao cum chdi c6 nhiéu hon 3 chéi la kha
cao, so véi téng s6 dinh chdi trai qua ciy chuyén la 84% va so vdi téng s§ phoi dua
vao 1a 57% (84% x 68%, két hop Bang 7 va 8). Tit Bang 7, ti 1é tao cum chéi dat
cao nhat trén méi trudng S5 ¢6 1mg/L 2,4-D, 2mg/L BAP va 0,1mg/L NAA. Vay
moi trugng S5 dugde chon 14 mai truong té1 wu cho quy trinh tao da chéi ap dung

cho bién nap gen sau nay.

Mot dic diém nita dang chi § 1a chdi hinh thanh rat ngén (0,1 - 0,8cm), it-
phét trién trén mdi trudng tao da chdi. Didu nay 1a hop Iy vi méi trudng tao.da
chdi ¢6 cac hoée mén sinh trudng Kinetin va BAP c6 tac dung chinh lam cho cac t&
bao phén chia theo dang tao da chéi.

- Sy kéo dai ciia chéi

Két qua kéo dai chdi duge thé hién trong Bang 8. Cac chéi kich thude tit lem
trd 1én dudc coi 12 ¢6 cdm ng kéo dai. Mét s8 chéi hinh thanh ré ngay trén nhiing
" mdi trudng nay.

Nhu vay 1a cadc mdi trudng khong c¢6 hoéc mén ho#ic c¢6 néng d6 hoéc mén
Kinetin, BAP thip (Bang 8) da c6 tac dung kéo dai chdi. Cac nghién citu cia Perlak
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va CS chi ra ring su ving mét cia hodc mén sinh trudng hd trg su phat trién cua
chdi t6t nhét, diéu nay ciing duge thé hién trong nghién citu cia ching téi. Méi
truong EO cho t1 1& kéo dai chdi cao nhit 1a 30%, chiing té ring ham lugng auxin va
cytokinin néi sinh tao ra trong qua trinh hinh thanh va phat trién cia chéi la rét
16n. Sy két hop cia lugng hoée mon ndi sinh véi lugng hode mén dude bé sung vio
cac méi trudng E1 va E2 ¢6 thé da tc ché chéi phat trién. Do vay, méi trudéng EO 1a
méi trudng toi vu d6i véi sy phat trién chiu cao cia chdi.

Bang 8. Ti 1& kéo dai chdi va chiéu cao chdi trén cac mai trudng EO-E2

Moi trudng S0 chai dugc kich thichkéodai  1cm 2cm 23cm  Tilé chdi keo dai

EO 33 3 4 3 30%
E1 39 2 4 2 21%
E2 44 2 3 1 13%

Hinh 24. Qua trinh tao da chai tir phéi: a: Phéi; b: Dinh chdi; ¢: Cum chéi sau khi cdy chuyén

- Su hinh thanh ré

Theo Perlak va CS, méi truong 1/2 MS véi mét lugng nhd NAA hoic khéng 6
NAA, dbi khi c6 thém than hoat tinh déu cho ra ti 1é tao ré cao (Perlak va CS, 1990).
Két qua tao ré 6 bang 9 cling rit tuong ty, trén méi trudng MS (khéng phai 1/2MS)
v6i NAA, sy hinh thanh ré dién ra kha dé& dang di véi chdi bong vi ti 16 cao. Pong
thdi dé y ring, trén méi trudng kéo dai chdi khong c6 chit diéu khién sinh trudng
EO, nhu d4 néi 6 trén, mét s5 chéi da hinh thanh ré. Méi truong R1 véi ham lugng
0,2mg/L, NAA va 1g/L than hoat tinh cho su tao ré t6t nhat 14 100%.
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Bang 9. T 1é tao ré trén méi trudng R1 va R2

Méi truéing $& chéi dugc kich thich tac ré | S6& chdi tao ré Tiié tao ré
R1 : 27 27 100%
R2 30 ' 21 70%

Ngoai ra, =6 nghién ctu 44 ching minh réng chéi sau khi duge kéo dai ciing

c6 thé dudc trong ludn ra dat, bd qua méi trugng tao ré.

- Quy trink tdi sinh cdy béng bing tao da choi

Két hop cac két qua trén ddy, mdt quy trinh tai sinh cay bong duge thiét 1ap
nhu sau: Phéi duge tach tir hat va dit trén méi truong MS c6 O,.4mg/L 2,4-D,
1,5mg/L BAP va 0,1mg/LL NAA trong 10 ngay. Sau d6, cit va nudi cdy dinh chéi
kich thudc 2 mm trén méi trudng tao da chéi c6 1mg/L Kinetin, 2mg/L BAP va
0,1mg/L. NAA trong thoi gian 8 tudn véi mot lan ciy chuyén, thu dudge cac cum
chéi. Tiép theo, méi trudng khong cé hoée mén sinh trudng duge dung dé chéi
phat trién chiéu cao. Cudi ciing, chdi duge tao ré trén méi truong cé 0,2 mg/L
NAA. Cay con duge chuyén ra dat dé thu dude cay tai sinh hoin chinh.

Tiép tuc 4p dung quy trinh trén, ching téi thu dude cac két qua tuong tu véi
cic gibng LRA, VN36P, C118, D16-2, TM1, SSR, Cooker, SB1. Cac két qua cho
thdy khéng c6 su sai khac rd rét giiia cac giong. Day 1a cd sé thuan Igi cho cac thi
nghiém tiép theo.

¢) K&t ludn v& qui trinh tai sinh cdy béng qua cum chdi

Pa nghién citu hoan thién duge quy trinh tai sinh in vitro 6 cay bdng bang
phuong phap tao cum da chéi tir phdi 9 gidng béng vai. Phéi bong dude nuédi cay
trén méi trudng MS c6 t8 hgp 0,4mg/L 2,4-D, 1,5mg/L. BAP va 0,1mg/L NAA, sau
d6 dinh chéi duge cdy chuyén 1én moi trudng c6 1mg/L Kinetin, 2mg/L BAP va
0,1mg/L NAA dé tao cum chéi. Chdi phat trién kéo dai trén méi trucng khong cé
chat diéu khién sinh trudng. Sau ciing, mot lugng rat nhd NAA duge dung dé kich
thich tao ré. K&t qua nay khing dinh mét trién vong cho viéc khic phuc nhiing kho
khan cta viéc tai sinh theo con dudng tao phdi séma & loai cay khé nubi cay nay.

Ti 1¢ tao cum chdi va s§ lugng chdi kha cao ching té tinh kha thi ctia céng tac
chuyén nap gen vio ciy béng. Quy trinh dang ap dung dé bién nap gen thong qua
Agrobacterium.
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3.2.2.2. Tai sinh cay bong qua phéi soma
a) Vit liéu va phuong phap nghién citu
- Nguyén ligu

Hat cta cac giéng bong, SB1, TM1, SSR 60F, 254, LRA 5166, VN36P, C118A
do Vién Nghién citu Cay Béng va Cay Cé S¢i cung cip.

- Phuong phdp nghién ciiu

* Moi trudng va diéu kién nudi ciy

Trong thi nghiém nay, tat ca cac méi trudng déu xudt phat ti méi trudng cd
ban (MSO0), chi khac nhau & thanh phdn va ham ludng céc chit diéu khién sinh
trudng. Méi trudng cd ban dé gbm cac mudi MS da lugng, vi lugng theo Murashige
va Skoog, 9g/L thach, vitamin B5 theo Gamborg, 0,75g/L MgCl,, 30 g/L glucoza.
T4t ca cac binh nudi cdy déu duge dit trong diéu kién nhiét do 25 + 2°C va ché do
chiéu sang 8h/24h véi cuong dg anh séng 2000 lux.

* Khit triing hat va chuin bi nguyén lidu tao md sco

Hat bong sau khi tach sgi duge 16t bd 16p 16ng ngin bang H,S0, dam dic, xa
nude cho that sach, thdm khé bang gidy tham khi trung, hat duge khit trung bé
mdt bing cén 70% trong 1 phut, tiép theo lic trong dung dich javen 60% (Héa
chat Viét Tri) trong 20-25 pht va rita nhiéu 1an bang nude c&t khi trung dén khi
nude trong. Cudi cung hat duge thAm khé bang gidy tham v6 trang. Cay Ién méi.
trudng dat hat 12 méi trudng cé ban MS0 nhu néu 6 trén. Khi ciy non dugc 10-15
ngay tudi thi bit diu tién hanh 18y nguyén lidu tac mb seo.

* Cam Gng-tao md seo

Nguyén lidu tao md seo gom cac doan thin mam dai lem va manh la mim
dién tich khoang 16mm? Ching téi xem xét kha niing cam (ng tao md seo cha
cac mbi trudng nudi cdy cé bé sung td hgp cic chit diéu khién sinh trudng &
nhitng néng d6 khac nhau (Bang 10), thudc 1 trong 3 loai t& hgp sau: két hop 2,4
Dichlorophenoxyacetic acid (2,4-D) va Kinetin; két hgp Kinetin va 1-Naphthyl
acetic acid (NAA); va két hop Zeatin va NAA. Danh gia kha nang cam tng mo seo

sau 4 tuin nudi cay.

54



Bao cio Téng k&t Khoa hoc & Ky thuit P& tai | KC.04.13

Bang 10. Thanh phan cac méi trudng cam (ng tao mé seo

S Thanh phan that didu khién sinh trudng
Cac loai nj?i trudng va tén 24D Kinelin Zeatn NAA
moi trudng
{mgiL} (mg/L) (mg/L} (mg/L)
MS1 0,10 ~ 0,10 - -
sz 0,20 0,10 . -
| Ms3 0,40 0,10 - - _
MS4 0,10 0,20 ; ]
MS5 0,20 0,20 - -
MS6 0,40 0,20 . -
T6 hop loai 1 MS7 0,10 0,40 - -
MS8 0,20 0,40 - -
MS9 0,40 040 ‘ . _ )
MSR1 . 0,50 . 0,50
MSR2 - 0,50 . 1,00
MSR3 - 0,50 - 1,50
MSR4 - 0,50 - 2,00
76 hop foai 2 MSRS5 - 0,50 - 2,50
MSR6 - 0,50 - - 3,00
MSC1 . ] 010 | 001 '
MSC2 A ; 0,50 001 |
MSC3 - . 1,00 0.01
MSC4 . - 2,00 0,01
MSC5 - - 0,10 0,05
MSC6 - - 0,50 0,05
. . Msc7 - . 1,00 0.05
Tohop loai 3 1= {eca - - 2.00 0.05
MSC9 - . 0,10 0,10
MSC10 - - 0,50 ] 0,10
MSC11 - - 1,00 0,10
MSC12 - . 2,00 0,10

Dau *-*; khéng co
* Nhan va duy tri mé seo

Sau 4 tudn, chuyén tit ca cac mau vat dd mé seo hoa 1én méi trudng nhan va
duy tri md seo van giit nguyén néng d6 cac chat diéu khién sinh trudng tuong ung
(MS1-MS9; MSR1-MSRY; MSC1-MSC9), hoic c¢6 néng db céc chit diéu khién sinh
trudng tuong ing ¢ noéng do rat thap (NMSa,b, NMSRa,b; NMSCa,b hoic loai bo
hoan toan chét didu khién sinh trudng (MS0). Cach b8 tri nay (Bang 11) sé cho
phép danh gia anh hudng cta lugng hoéc mén sinh trudng 1én sy duy tri md seo
va phéan héa phoi. Sau 4 tudn, cdy chuyén toan bd md seo lén méi truong MSO0, va
ti€p tuc cdy chuyén sau mdi 4 tuin. Vi du: mé seo hinh thanh trén méi trusng
MS1 dugc ciy chuyén 1én 4 loai méi trudng la MS1, NMSa, NMSb va MS0. Bén
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tudn sau, cdy chuyén toan bd nhitng mé seo d6 lén MSO va ti€p tuc thay méi
trudng MSO sau mdi 4 tudn. Diéu dang chud ¥ 1a khél mé seo dude gilt nguyén va
cily chuyén chit khéng cit nhd nhu déi véi mét s8 61 tugng khac.

Bang 11. Thanh phan cac méi trudng nhan va duy tri mo seo

ey : e . Thanh phan chit diéu khién sinh trudng
M;‘,,‘;”,:’;igi'“ M°;$f:fn';h;:gm° 24D Kinetin Zealin NAA
i ) {mg/L) {mg/L) {ma/L) {mg/L)
MS1 0,10 0,10 - -
MS2 0,20 0,10 - -
MS3 0,40 . 0,10 - -
MS4 0,10 0,20 - -
MS5 0,20 0,20 - -
T8 hap loai 1 MS6 0,40 0,20 - R
MS7 0,10 0,40 : ;
MS8 0,20 0,40 - -
MS9 0,40 0.40 . A
NMSa 0,10 0,10 - -
NMSb 0,05 0,05 - -
MS0 - - - .
MSR1 - 0,50 - 0,50
MSR2 - 0,50 - 1,00
MSR3 - 0,50 - 1,50
MSR4 - 0,50 - 2,00
T8 hgp loai 2 MSRS - 050 ) 2.50
MSR6 - 0,50 : - 3.00
NMSRa - 0,25 ] 0,25
NMSRb - - 0,5
MS0 - - - -
MSC1 . - 0,10 0,01
MSC2 ] - 0,50 0,01
MSC3 - - 1,00 0,01
MSC4 - - 2,00 0,01
MSC5 . - - 0,10 0,05
MSCe - - 0,50 0,05
MSC7 . - 1,00 0,05
T8 hop loai 3 MSC8 - . 2.00 0,05
MSC9 - - 0,10 0,10
MSC10 - : - 0,50 0,10
MSC11 - - 1,00 0,10
MSC12 . - 2,00 0,10
NMSCa - - 0,10 0,01
NMSChH . 0,01
MSO - -

* Sy hinh thanh phéi va tai sinh ciy

Sau 2 - 4 lAn cAy chuyén nhu viy, mdt s& khol mé seo ¢6 sy hinh thanh va
phat trién clia phdi. Chiing tdi goi méi trudng nhan va duy tri md seo cudl cung
dugc cdy chuyén khi phéi hinh thanh 12 méi trudng cim Gng tao phdi. Nhu vay
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thi trong thi nghiém nay méi trudng cam iing tao phdi cé thanh phéan giéng nhu
mdi trudng nhan va duy tri mé seo MS0. Sau khi phéi hinh thanh, tiép tuc ciy
chuyén phéi 16n méi trudng nay mam phoéiftai sinh cdy ciing 14 méi trudng cd ban
(MS0) khéng c6 chat didu khién sinh trudng.

* Ra cay

Khi cdy dugc 8 - 10cm thi tién hanh dua cdy ra diéu kién ty nhién. Truée hét,
nhiing binh tam giac ¢6 cdy duge dua ra diéu kién anh sang va nhiét do ngoai troi
trong 3 ngay dé cay thich nghi trude khi chuyén sang bau dat. Ba céng thic cua
bau dat duge thd nghiém la 100% cat; 1/2cat:1/2 dat; va 1/3 dat:1/3 cat:1/3 trau
toan tinh. Sau 4 tudn thi chuyén ciy sang chau 16n chi chita da't va chim séc theo
quy trinh ctia Vién Nghién ctu Cay Béng va Cay c6 sgi. Theo déi sy sinh trudng

va phat trién clia ciy tai sinh trong nha ludi.
b) K&t qua tao phéi soma
- Cam ting teo mé seo

D61 véi tit cA cac gidng bong nghién ctu, moi t6 hop chit diéu khién sinh

trudng déu tao md seo ti 1& cao nhung phat trién tugng déi kém (Bang 12).

Bang 12. Anh hudng clia cac 18 hap hodc mén sinh trudng khac nhau Ién sif hinh thanh mé seo va
phéi soma clla céc giong bong SSRE0F, 254 va VN36P

Tité tao md sea Tilé mé seo tao phdi Su phat trién clia

Loai . P SR
i i o -
@ Ml Loai  Somauvat (%) (%) mé seo
hd trudng mau vat
Jp SSR 254 VN3BP SSR 254 VN36P SSR 254  VN36P SSR 254 VN36P
T8hap MS1 thanmdm 46 50 50 60 50 70 0 0 0 + + ++
loai 1 lamém 32 30 30 70 51 70 0 0 0 + + ++
MS2  thénmém 49 50 50 80 66 B2 0 0 0 + + ++
lamam 32 30 30 75 72 83 0 0 0 ++ + ++
MS3 thdnmédm 63 30 30 10 90 90 0 0 1} N ++
famam 32 50 50 75 95 100 0 o 0 ++ e ++
MS4 thénmém 48 50 50 78 63 70 7 0 0 ++ + ++
lamém 32 30 30 78 67 70 0 0 0 ++ + +4
MS5 thanmdm 35 50 50 78 79 71 8 0 0 + + ++
lamdm 33 30 30 85 78 75 ] 0 0 ++ + ++
MSE  than mdm 30 30 30 100 80 80 0 0 0 e ++
lamém 34 50 50 95 79 90 0 0 0 e+ ++
MS? thénmdm 37 50 50 75 53 69 0 0 0 ++ + ++
lAmdm 32 30 30 87 54 81 0 0 0 ++ + ++
MS8 thdanmam 30 50 50 79 68 90 0 0 0 4 + ++
18 mém 32 30 30 a7 70 80 0 a 0 + + -+
MS9 thanmdm 30 30 30 79 77 100 0 0 0 LS 2 4
lamém 32 50 50 82 88 90 0 0 0 HHE ++
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Téhdp MSR1 thdnmdm 30 50 50 100 106 100 0 ] 0 e+t +4+
foai 2 lAmém 30 30 30 100 100 100 1} 0 ] 4+ ++
MSR2 thdn mdm 30 50 50 100 400 100 ] 0 0 PN e
{4 mam 30 30 30 100 100 100 0 0 0 ++ +4 ++
MSR3 than mém 30 30 30 100 100 100 0 0 0 R 4
A mém 30 50 50 100 100 100 0 0 ¢ ++ ++ ++
MSR4 thénmdm 30 50 50 100 100 100 0 0 0 +HE 4+
B mém 30 30 ap 100 100 90 0 0 0 ++ ++ ++
MSR5 than mam 30 50 50 100 100 00 10 0 ] 4 44
lamém 30 30 30 100 100 100 0 0 0 ++ ++ ++
MSR6 thdn mdm 30 30 30 100 100 100 0 0 0 +E 4t +++
i& mém 30 50 50 100 100 100 0 o ] ++ ++ 44+
T8 hgp MSC1 thdnmam 45 50 50 100 98 160 12 0 0 +
loai 3 lamédm 30 30 30 100 90 100 0 ] 0 + +
MSC2 thén mdm- 45 50 50 100 100 100 0 0 0 + + +
a4 mam 30 30 30 100 100 90 o 0 0 + + +
MSC3 thanmam 45 30 30 100 100 100 0 0 v} + + e
14 mim 30 50 50 100 100 100 0 0 0 + + ++
MSC4 thdn mém 45 50 50 100 100 100 0 0 ¢ + +
a4 mam 30 30 30 100 84 100 0 o 0 +
MSC5 thénmédm 45 50 50 00 95 100 ] 0 ] + + +
amam 30 30 30 100 97 100 0 0 0 + + +
MSC8 thén mdm 45 30 30 100 100 100 Q 0 0 + + ++
famam 30 50 50 100 100 90 o 0 o + -+
MSC7 than mam 45 50 50 160 100 100 ) 0 ] + ++
lamam 30 30 30 100 100 100 0 0 0 + ++
MSC8 thanmém 45 50 50 100 100 100 0 0 ] + + +
& mdm 30 30 30 100 100 100 0O 0 0 + + +
MSCY thdn mam 45 30 30 160 100 100 0 0 0 + + +
la médm 30 50 50 100 100 100 0 0 0 + + +
MSC thanmém 45 50 50 100 85 100 ] ] 0 + + +
10 famim 30 30 30 100 79 90 0 ] 0 + + +
MSC  thdnmédm 45 50 50 100 95 100 0 0 0 + + 4+
11 Hmam 30 30 30 100 96 100 0 0 0 + + ++
MSC  thanm3m 45 a0 30 100 98 100 0 0 0 + + +
12 tamim 30 50 50 100 89 100 Q 0 0 + + +

S& lugng ddu + chi si phat tridn cda Mo seo sau 4 Wdn trén mdi trivoing cam Ung tao & se0, diu cing nhidu han chi ra
sy phat trién {61 hon vé kich thudc ca khéi mé seo..

Sau 4 tudn, su k&t hop 2,4-D va kinetin cho ra md seo tring va cing (Hinh
25) véi ti 1& dao dong tir 60 - 100% giita cac ndng dd. Nong d6 cao tuong (ng véi su
phat trién nhanh hon va manh hon ctta md seo (nhiéu d&u + hon). Khéng cé su
khéc biét rd rét giiia md seo hinh thanh tir 12 va md seo hinh thanh tir thin mam.

Su két hop Kinetin va NAA ludn cho ra mé seo mau tring va kém theo nhiéu
ré (Hinh 25). Ti 1& tao md seo rat cao, tdi 100% trén tdt ca cac nong do. Do phat
trién kha déng déu gita md seo tit 14 mAm va than mam, ciing nhu giia cac loai
néng do clia kinetin va NAA. Do d6, chua két luan duge ndng dd niao 1a tét nhat.
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Mo seo phat trién manh ngay tit ddu khong hoan toan cé6 nghia 14 trién vong tao
phdi cao vé& sau nay. So véi cac t6 hop, 2,4-D va kinetin, cho su hinh thanh mé seo
véi ti 18 cao hon va phat trién manh hon.

T3 hop Zea va NAA luén cho m6 seo xAm va hoi mong nude (Hinh 25). Nong dd
Zeatin cang cao thi mé seo cang uét. Ciing nhu Anh hudng ctia t5 hop Kin va NAA,
100% méu vat tao md seo. Tuy nhién, trong ca 3 loai t6 hgp céc chat didu khién sinh
trudng thi t3 hop Zea va NAA cho m6 seo phat trién rit cham va kém nhat, Ciing
khéng c6 sy khac biét ro rét gitia md seo tif 1A mAm va md seo til thin mam.

Viéc xéc dinh t6 hop va ndéng dd chét didu khién sinh trudng nao la thich hgp
nhit cho viéc tao mo seo c6 kha ning tao phéi soma con phu thudc vao két qua
tao phéi khi md seo duge cdy chuyén. Ciing tuong tuy, sau d6 ching tdi méi cé thé
xac dinh duge hinh thii mé seo nao 1 biéu hién trién vong ctia kha ning tao phéi
va tai sinh. Theo mét s6 nghién citu, hinh thai mé seo bién ddi da dang trong qua

trinh nuéi cdy.

Hinh 25. Sy hinh thanh mé seo trén mét s6 mai trudng cam (mg tao md seo sau 4 tudn nubi cdy
gidng 254

a. trén moi trudng c6 2,4-D va Kin (MS4); b. trén méi trudng cb Kin va NAA (MSR11); ¢, trén méi trudng cé Zea
va NAA (MSCS8)

2.2.2.2. Nhin va duy tri mé seo

Trong qua trinh nudi cdy, mét cdu héi dit ra 1a nén chon méi trudng nao dé
duy tri mé seo ma cho két qua tao phéi tét nhat. K&t qua thi nghiém cho thay,
sau khi cdy chuyén 1&n cic logi méi trudng nhan/duy tri mé seo thi mé seo phat
trién theo 3 chiéu huéng chinh tusng dng véi hinh 26a, b va c. Néu tiép tuc ciy
chuyén 1én méi truong van giit nguyén néng do chit didu khién sinh trudng thi
mo seo nhin lén rét nhanh (Bang 13, Hinh 26a). Céc loai md seo ¢6 hinh thai
khac nhau déu tré nén x8p hon, nhung nhanh chéng nga mau niu xédm, mong
nude va chét. Nhu vay xu huéng phat trién qua nhanh nay khéng thuc su tét.
Chéng han nhu khi cfy chuyén mé seo hinh thanh trén MS1 1én chinh MS1 sau 4
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tudn, chi 53% mo seo sdng s6t, 1an ciy chuyén thit hai lén MSO thi 26% sdng sét.
D6i véi méi trudng MS4 ¢6 ndng dd 2,4-D cao hon thi ti 1é chét cua mé seo cang
cao hon khi ciy chuyén 1én chinh MS4. Ti 18 mé seo séng s6t cao nhat khi mé seo

duge cdy chuyén ngay lén mdi truong MSO.

Khi ciy chuyén 1én méi trudng duy tri mé seo khong ¢é hode mén sinh trudng
nhu vay hodc lugng hoéc mén rat thap (Bang 13) thi mé seo tiép tuc phat trién,
nhung dit biét 1a it mong nude va nga mau niu. Hai hinh thai dién hinh la mé
seo hoi xanh va ciing (Hinh 26b) hodc vang nhat va tdi x0p, dé vd ra thanh cac hat
nho (Hinh 26¢). Loai khai md seo tdi x6p va vang nhat nay khi ti€p tue duge ciy
chuyén 16n méi trudng duy tri md seo MSO thi vin tiép tuc phat trién tét. Sau

théi gian 1 ndm thi hdu hét cic loai mo seo cia hau hét cac gidng déu chét.

Bang 13. Ti 1& md seo sdng s6t sau khi cdy chuyén én cac méi trudng nhan va duy tri mo seo

cdm :;nog mé chuyén tgn 'ty cé'ylg:uzyén cay chuyén ldn cdy chuyén 1 chuyén 2
' SSluong | G16% | S6lugng | 116 %
MS1 MSO 19 10 53 5 26
MS1 NMSa MS0 20 13 65 10 50
NMSb MS0o 18 13 72 9 50
MS0 MS0 21 21 100 21 100
M32 MSO 15 11 73 8 53
MS2 NMSa MS0 25 20 80 19 76
NMSb MSQ 20 18 90 17 85
MS0 MS0 21 21 100 21 100
MS3 MS0 23 10 43 3 13
MS3 NMSa MSQ 24 18 75 16 67
NMSb MSO 24 17 71 14 58
MS0O M5S0 24 23 96 22 92
MS4 MS0 19 19 100 7 37
MS4 NMSa MS0 21 19 90 18 86
NMSh MS0 21 21 86 18 B&
MSO MS0 19 19 100 19 100
MS5 MS0o 20 15 75 5 25
MS5 NMSa MSO0 20 18 90 16 80
NMSb MS0 20 i8 g0 16 80
MSO MS0 20 20 100 20 100 .
MS6 MSO 20 5 25 3 15
MS6 NMSa MSO 20 10 50 8 40
NMSb MSQ 20 10 50 8 40
MS0O MS0 20 15 75 15 75
MS7 MS0 20 i8 S0 10 50
MS7 NMSa MSOo 20 20 100 20 100
NMSb MS0 20 20 100 20 100
MS0 MS0 20 20 100 20 100
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Chi riéng & gidng béng SSRE0F, loai md seo x6p va vang nhat dén din xuit
hién phéi soma trén méi trudng duy tri mé seo khéng cé chit diéu khién sinh
trudng. Do d6 moi trudsng MSO ciing duge goi 1a méi trudng cam dng tao phéi.

K&t qua trén néi 1én ring diéu thuan 10i 13 md seo phat trién ti tit va ddn din
hinh thanh phdi soma. R4t ¢6 thé mé seo san sinh mét lugng hodée mon, khi céng
hudng véi lugng hodc mén bd sung trong méi trudng nudi cdy giy tc ché md seo.
Pay 1a dac diém khac biét véi rat nhiéu ddi tugng khac. Kinh nghiém nay déng
mot vai trd rat quan trong trong qué trinh nubi cdy cdy béng. Mot dic diém khac
dang chi ¥ 1, méc du md seo cua clc gidng khac nhu 254, TM1, VN36P ciing c6
dang trién vong 1a vang nhat, toi x6p va khd réo, phat trién t6t trén MS0, nhung
khong hé hinh thanh phoéi soma. Diéu nay khing dinh thém su phu thujc vao
kidu gen cia kha ning tai sinh ciy béng la rat nghiém ngit. Day thuc sy 1a mét

trd ngai ddi véi cong tac chuyén gen vao déi tugng nay.

Mo seo tif ¢a than va 14, vi du cho loai t6 hop 1. (t8 hgp Kin va NAA) khi cdy
chuyén nhu vay thi ti 1& md seo s6ng sét cao hon nhung vin thé hién xu hudéng la
stic sdng cao hon khi cdy chuyén 1én méi trudng cé it chat diéu khién sinh trudng
hon. T8 hop Zeatin va NAA khi c&y chuyén nhu vay cho ti 16 mé seo séng s6t rit
thép, béi vi ngay trén méi trudng cam ting tao md seo ban dau, mé seo da phat
trién kém hon trén hai loai t8 hgp chét diéu khién sinh trudng trén, hinh thai mé
seo rit mong nudc, nén chi sau l4n cdy chuyén thit nhit thi di cé rit nhiéu mé
seo chét.

Hinh 26. Nhan va duy tri mo seo clia gidng VN 36P
a. trén médi truBng giur nguyén nong dd 2,4-D va Kin so vdi moi trubing cAdm (g mé seo; b, ¢. trén méi tning loai bd
hoan toan chat didu khién sinh tnding so véi moi tnMing cim g mé seo, trong dé b: loai md seo cimg, hoi xanh.
c: loai md seo x8p, hai vang

- Suw hinh thanh phéi va tdi sinh céy

Ti 1& loai mo seo ¢6 su hinh thanh phéi nhu miéu ta & trén rit thép, trung
binh khoang 10%, mic di ti & mé seo héa rit cao. Loai md seo c6 cdm {ing hinh
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thanh phéi chi thu duge trén moi trudng nhan/duy tri mé seo hay méi trudng cam
{tng phdi khéng c6 chat diéu khién sinh trudng. Chi mé seo tit than mam méi cb
hién tugng cam iing tao phdi, mic.dd qua trinh hinh thanh va phat trién rat
gidhg vl md seo bAt ngudn ti mAu vat 14 mam. Nhing két qua nay rit thong

nhat véi nghién ciu trude day.

Trong mot khéi mé seo ¢6 nhidu dang phéi khac nhau vao cing mot thai diém:
phéi & giai doan hinh cAu, hinh trai tim, ndy mam. Mét khéi mé sco ¢6 thé hinh

thanh hang chuc phéi.

Cac md seo cam Ung tao phdi soma bit didu hinh thanh trén cac méi trudng
MS4, MS5 va MS9; MSR 5, MSC5 va MSC7. Vay cic ndng d6 trién vong ding dé
tao mé seo c( kha ning tao phéi la 0,1-0,4mg/L 2,4-D +0,2-0,4mg/L kinetin;
0,5mg/L kinetin + 2,5mg/L. NAA; va 0,1-1mg/L zeatin + 0,05 mg/L NAA. Diéu nay
néi 1én rang ca 3 su két hgp hodée mén sinh trudng néu duge diéu chinh 6 néng db
thich hop, trong di€u kién nuéi cdy téi uu nhu lugng dudng, vitamin, pH, 4nh
sang, nhiét do... s& c6 thé cho phép xay dung mdt qui trinh tai sinh tdi uu. Viéc
néang cao ti 1é tao phéi 1a diéu rat cin thiét cho céng tac chuyén gen.

- Tdi sinh va ra céy

Ciing trén chinh méi trudng MSO phéi ndy mam thanh cay con. Tuy nhién, cé
kha nhiéu cay (30%) c6 hinh thai khac thudng, ¢ thé 14 két qua ctia bién di soma
trong qué trinh mé seo héa. Qua trinh ra ciy ching minh ring biu dat gom:
1dat:1cat:1trdu la thich hop nhat dé ra cay. Ti 1é cay sbng s6t 1a 90% .

- Két lugn vé qui trinh tdi sinh cdy bong qua phoi soma

Da nghién citu anh hudng clia cac td hop cac chit diéu khién sinh trudng lén
sy hinh thanh mé seo cia 7 gibng bong. Mic du qua trinh hinh thanh va phat
trién md seo clia cac gidng 1a nhu nhau, sy hinh thanh phdi chi dude quan sat
thdy ¢ giong SSR60F va gidng Coker 310, 1a hai gidong ¢6 kha niang tai sinh cao.
Chi mé seo tit thAn mam méi cam ting tao phéi. Cé thé sit dung it nhit 3 loai t&
hop chat didu khién sinh trudng dé tao md seo, nhung viée tim ra loai t5 hdp nao
12 t31 wu cho cdm Gng phéi va tai sinh cdy con 1a cong viéc nghién ciu tiép theo.
Thiét lap dugc quy trinh c¢ ban tai sinh ciy bdng nhu sau: Mau vat thin mam
cua cdy non 10 - 15 ngay tudi duge dét Ién moi truong cam Ung mé seo 4 tuan, sau
d6 cdy chuyén nhidu 14n trén méi trudng khong c6 chat diéu khién sinh trudng
dén khi phoi hinh thanh. Tigp tuc duy tri su phat trién cha phéi dén khi cay tai
sinh. Chuyén ciy sang bau dat chiia 1/3 cat, 1/3 dat va 1/3 trdu toan tinh. Sau

cung chuyén ciy sang chau dit va chim séc binh thuong. M6i trudng nhan va
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duy tri mé seo, méi trudng cam {ng tao phdi va mdi trudng cho phéi nay mam tai
sinh cAy déu st dung chung médi trudng cd ban khong c¢6 chit didu khién sinh
trudng. C6 30% cdy tai sinh biu hién bién di soma trong 6ng nghiém. Ti 1 ra
cAy cuia cdy tai sinh binh thudng 1a 90%. K&t qua mé ra trién vong cho phép
chuyén gen théng qua Agrobacterium trong mot tuong lai gdn.

Hinh 27. Tai sinh cay bong giéng SSR qua giai doan mé seo

A.C_ﬁ‘w béng gieo hat sau 7ngay; B. Doan than trén méi tring tao mé seo; C. Md seo hinh thanh; D. Mé seo
chét lugng kém; E. M6 seo c6 kha nang tao phdi; F. M& seo d& phan hda phai; G,H, I. Phéi ndy mam;

K. Cay phat trién tlr phéi soma; L. Cay hoan chinh tif phdi soma
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3.2.3. Xay dung Qui trinh chuyén gen qua 6ng phan bang vi tiém
3.2.3.1. Vét liéu va phuong phdp nghién ciu

a) Vat liéu )

Gidng bong: Tai trai thiyc nghiém di dung cac giéng bong sdu day dé chuyén
gen khang siu: TM1, D16-2, LRA, C118, VN36P va 254. Khi trién khai 1én tai
Nha H¢ cac gibng bong duge st dung la: TM1, D16-2, LRA, C118, VN36P va
MUC9 nhan gen khang siu va 3 giéng TM1, CS95 va SH4 nhan gen chiu han.

Gen chuyén: Gen khang sau crylA(c) va cryIA(b) duge thiét ké trong vector
pCAMBIA1300 kém gen chi thi khang khang sinh hygromycine (Apt) va
pCAM2300 kém theo gen chi thi khang Kanamycine va gen chiu han TPS va
P5CS ciing dugc thiét ké trong vector trén.

Cdc cong thicc tiém bao gom:
+ 5 noéng do: 2,5ug/ml; 5,0pg/ml; 10,0pug/ml; 15,0ug/ml va 20,0pg/ml.
+ Gen chiu han TPS va P5CS: Néng dé 10,0ug/ml.

Dung dich khang sinh gidm dinh: Khang sinh hygromycine (cia hing Merk,
néng d6 gbc 420mg/ml), pha 8 3 néng dd xt ly: 55mg/l; 65mg/l va 75mg/l ¢6 bé .
sung thém 5,0% Tween 20.

b) Phudng phap nghién ciru
Thi nghiém duge thyc hién qui mé nho tai nha ludi ciia Vién Céng nghé Sinh hoc,
Ha Noi. Cac giéng duge gieo theo sd db thi nghiém va duge danh dau nghiém ngit.

Sau d6 trién khai thi nghiém chuyén gen qui mé 16n tai Vién NC Cay Béng va
¢y ¢6 sgi Nha H6, Ninh Thuén

Céy bong duge gieo trong, cham séc va phong tri sdu bénh theo quy trinh sn

Xuit cia nganh trong béng.

Phuong phap tién hanh: Bt dau khi cay béng né hoa dén luc hoa rd. Tiem
vao ngay rim mat, ti 7" -10" sang. Chon hoa vita né ngay hém trude, vit bo canh
hoa va phén vdi nhuy sat bdu hoa. Dung kim (loai micropipet dung tich 10ul) hut
dung dich ADN d4a pha (tuyét déi khéng dé bot khi trong f{i lanh) tiém vao béu
hoa; sau khi tiém xong, nhé 1 - 2 giot dung dich khi triing va gid dau qua lén vét
tiém, budc diy va bién danh d4u. Dong téc rit dich va tiém tién hanh cho ting
hoa mgt, sau d6 rua sach kim trude khi chuyén sang hoa khac. Khi qua nd, tién
hanh thu hoach theo tiing cong thic, can tach xo, dua vao bdo quan kho lanh.
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Hinh 28. Bau nhuy sau khi vit canh hoa va cit
vdi nhuy

Hinh 30, Bt diu ddy xy lanh tiém Hinh 31. P4 ddy xong xy lanh tiém
3.2.3.2. Két qud chuyén gen qua éng phén bang vi tiém
a) Thu hoach hat bong TO
Sau khi tién hanh thi nghiém, ching téi thu hat theo timg qua tach béng va
danh diu tén dong sau d6 bao quan cho cac thi nghiém chon loc tiép theo.

Hinh 32. Thu hoach hat bdng TO sau thi nghiém vi tiém
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Bang 14. S8 dong bong va sd lugng hat thu dudc cla cac gidng sau vi tiém thu dugc tai Trai Thuc
nghiém C8 Nhug, Ha Nai nam 2001 - 2002

Tén giéng S6 déng Téng s& hat
Cay bign nap gen crylA(b)

TMA1 8 189
LRA5116 5 130
C118A 4 64

SB1 2 18
D16-2 3 58
VN36P 4 101

254 . 5 90 o
Cay bi&n nap gen crylA{c)

™A1 i0 132
LRA5116 3 b6
C118A 7 102
SB1 8 116
Di6-2 4 " B0
VN3&P 9 173

254 ' 6 g0

V4l thi nghiém qui mé 16n tai Vién NCB&CCS Nha Hé, Ninh Thuén da thu.
duge nhiing két qua sau:

b) Ty 1& ddu qua sau tiém

Thoi gian t.ém kéo dai 23 ngay, ti lic bit ddu nd hoa dén hoa nd rd (khoang
57 dén 80 ngay sau gieo).

Téng s6 hoa da tiém duge 14 25.442, tdng 6 qua dau la 18.737 qui. Nhu vay,
ty 1& dau qua trung binh kha cao (73,6%), kém khéng dang ké so voi ddi ching
thu phén binh thuong (78,3%). Trén céc céng thic, ty 1& dau qua bién déng ti
61,1 dén 82,1%; khong chénh léch nhau nhiéu gifta cac giéng trén cung néng do
(trung binh 70,8 - 75,5%) va gilta cac néng d6 trén cung mot gidng (trung binh
70,0 - 79,1%) (Bang 15).
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Bang 15. S6 hoa, qua va ty |& dau qua clia cac cong thic

Ty 1& dau qua (%)
Gidng béng Sgé';’a sdﬁérgué N&ng d tism (ug/mi) o6 ching
2,5 50 100 | 150 | 200 T8

™1 4.905 3.881 791 | 806 | 765 | 797 | 798 | 79,1 B4,7
D16-2 4.228 3.004 615 | 77.8 | 744 | 774 | 643 | 711 77,2
LRA 5.082 3.765 821 | 767 | 77 | 703 | 709 | 741 79,4
C118 5.183 3.650 755 | 62,1 765 | 77,3 | 61,1 704 | 7441
VN36P 3.818 2.792 793 | 723 | 683 | 698 | 753 | 731 76,1
MCU9 2.226 1.845 - - - 745 | 732 | 739 -
Téng 75442 | 18.737 - - - - - - -
Trung binh 4.074 3.123 755 | 739 | 735 | 748 | 708 | 736 78,3

Tudng tiy, thong ké trén t4t ca cic nong 4§ tiém, két qua cho thay ty 1& dau qua
cao, bién dong tir 39,4 dén 88,5%; ddng thdi, khong cé su sai khac c6 tinh quy luét
theo gid tiém trong ngdy gilta cac gidhg (trung binh tit 61,7 dén 71,2%) (Bang 16).

Bang 16. Ty l& dau qua theo gi& tim/ngay cla cac cong thirc

Gig tiem Gidng bng Trung binh
™1 D16-2 LRA c118 VN36P MCU9
7,00-7,15 88,5 40,2 57,5 - 68.8 - 63,8
7.16-7,30 84,8 60,2 74,6 62,9 69.4 75,5 71,2
7,31-7,45 70,8 73,2 68,8 58,4 62,8 62,4 66,1
7,46-8,00 79,5 84,5 65,1 64,4 62,7 597 69,3
8,01-8,15 73,8 54,9 62,2 61,6 71,2 68,6 65,4
8,16-8,30 79,3 58,7 66,1 68,5 75,3 62,4 68,4
8,31-8,45 75,8 60,9 67,4 76,6 72,2 73,5 71,1
8,46-9,00 62,9 52,5 77,8 59,3 65,5 63,7 63,6
9,01-9,15 68,8 63,1 - 63,0 71,9 64,6 60,9 654
9,16-9,30 73,0 63,1 73,8 62,9 74,4 67,7 69,2
9,31-9,45 63,3 731 62,4 39,4 52,6 79,1 61,7
9,46-10,00 73,3 67,2 65,4 53,2 737 69,9 67.1

Quan sat ngodi dong cho thdy tic dong clia kim tiém cé mot s6 anh hudng
nhét dinh dén sy thu phan thy tinh v phat trién qua binh thudng. Mét mit, ¢6
thé gay ton thuong nodn, lam gidm rd rét sé hat/qua (trung binh chi dat 7,9 - 14,8
hat) so v6i d6i ching (27,5 - 29,3 hat); mit khéc, gdy tén thuong cd mui qua va
cing lam gidm hin s6 mui/qua (trung binh 2,5 - 3.2 mui) so véi d6i ching (4,0 -
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4,2 mui) (Bang 17).

- T% 1 qué di hinh

Chinh nhiing t6n thudng trén day ddn dén hién tugng ting sé qua di hinh 6
cae cdng thic tiém chuyén gen (73,9 - 95,7%) so véi ty 1& qua di hinh tg nhién (do
thu phan khéng déu) trén cac cong thic d6i ching (4,3 - 13,0%) (Bang 17). Trong
sau giong, C118 ¢6 ty 1& qua di hinh thap hon (73,9 - 82,6%) so véi cac gidng con
lai (82,6 - 100,0%) (Bang 17).

Bang 17. TV 1& qua di hinh, 8 mui/qua va sd hat/qua, va cila cac cdng thirc

Chitisu | Nongdd Giéng bing
tiém(ug/ml) TM1 D16-2 LRA C118 VN36P MCU9
25 95,7 100,0 91,3 78,3 91,3 -
5,0 87,0 87,0 957 82,6 87,0 -
19 18 qua 10,0 91,3 87,0 91,3 73.9 91,3 -
di hinh 15,0 95,7 91,3 91,3 78,3 91,3 91,3
(%) 20,0 91,3 82,6 93.9 73,9 91,3 87.0
Trung binh 92,2 89,6 92,7 77.4 90,4 89,1
D3i chiing 13,0 13,0 43 8,7 8,7 -
2,5 2,6 2,8 26 3,0 2,7 -
5,0 3,0 2,8 2,7 3,0 2.4 -
S8 10,0 2,7 3,0 3,3 3,3 2,3 -
i/ 15,0 2,7 2.8 27 3,3 2,5 3,0
qua 20,0 27 2.8 3,2 32 26 3.0
Trung binh 2.7 29 29 3.2 2.5 3,0
D8i chimg 4,0 4,1 42 4,1 42 -
SG hat Trung binh 9,4 9.9 13,0 14,8 7,9 12,9
fqua DGi chiing 27,5 28,3 28,2 29,3 28,5 27,9

Hinh 33. Anh hudng clia vi tiém dén qua béng
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- S&"luwong hat thu duge

Mic di dong tac tiém cé anh hudng nhét dinh dén sy hinh thanh qua va hat, giam sd
mui va s§ hat/qué; tuy nhién nhé s8 lugng hoa tiém kha 1dn va ty 1& d4u qua cao nén s§
lugng hat thu duge kh4 16n trén cac giong. Trong d6, s6 hat tiém chuyén gen khéng siu
1a 212.763 hat/5 giéng (Bang 18) va tiém chuyén gen chiu han 14 4.000hat/3 giéng.

Bang 18. Tdng s& hat thu dudc sau tiém clia cac cong thitc

Nang dé tiém (ug/mi)

Giéng -
25 50 16,0 15,0 20,0 Tong
* Chuyén gen khang séu
TM1 7.032 7.003 7.600 8.194 6.735 36.564
D16-2 5.927 8.147 5920 4.671 5.107- 29.772
LRA 9.539 7.634 8.533 9.125 14.076 48.907
C118 9.892 12.708 12.809 9.379 8.240 54.028
VN36P 4.869 5.841 4.145 4.218 3.122 22.195
MCU9 - - - 9.977 11.320 21,297
Téng 37.259 41.333 39.007 45.564 49.600 212763
* Chuyén gen chju han
TMA - - 700 - - 700
€395 - - 1.500 - - 1.500
SH4 - - 1.800 - - 1.800
Téng - - : 4.000 - . 4.000

c) K&t qua chon loc ciy béong chuyén gen qua éng phan T1 bing phuong
phap test khang sinh trén la ‘

- Phuong phdp

Toan bd s8 hat thu duge sau khi chuyén gen crylA(), cryIA(C) bang phuong phap
vi tiém clia céc gidng bong TM1, LRA5116, C118A, SB1, D16-2, VN36P, 254.

Hat béng dudc loai bé hat 1ép, sdu bénh, sau d6 gieo truc tiép trén nén gia thé
(d4t, cat, trau, theo tiing hang. Khi ciy con dat 2 14 that, chring t6i tién hanh Test
khang sinh trén l4. St dung Pipetman nhé 10um dung dich khang sinh véi néng
dé thich hop (Kanamycine 500mg/L, Hygromycine 756mg/L) 1én mait trén cia la,
tranh nhoé vao gian 1a. Sau khi chon loc 14n1, cac cay duong tinh dudc tiép tuc
chon loc I4n 2 va 14n 3. Biéu hién tinh khang: Sau 5 ngay nhé khang sinh trén 14,
tai vét nho xuat hién hinh 46m chay mau vang nhat. Cac ciy khéng c6 biéu hién

- nay dugc tiép tue chon loc cac 14n sau.
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Bang 19. K&t qua sang loc cay béng chuyén gen sau vi tiém biing Test khang sinh trén 14

Gidng S8 hat Sé hatndy | Til&ndy $& cay duong tinh sau 3 14n thir Kn
mam mim

Test Kanamycine (Kn)chocéybién na;i'p“ge‘n CrylA(b) biing phuong phap vi tiém

TM1 189 162 B80.42% 0
LRA5116 130 90 69.23% 0
C118A 64 55 85.94% V]
SB1 18 15 83.33% 0
D16-2 58 45 77.59% 0
VN36P 101 63 62.38% 0
254 90 68 75.56% 0
T8ng 650 488 75.08% 0 .
Gidng S& hat S3hatndy | TI1dndy |S& cay duang tinh sau 3 14n thir| Téng s& hat thu
méam mam Hygr duge
Testl-l_ygromybine {Hyg) cho cay bién ‘nap gen CrylA(c) bing phudng phép vi tiém
TM1 132 91 68.94% ' 17 273
LRAS5116 56 38 67.86% 19 912
C118A 102 89 87.25% 6 150
SB1 116 108 93.10% 62 1894
D16-2 60 40 66.67% 34 847
VN36P 173 158 91.33% 34 1270
254 154 126 81.82% 21 801
Téng 793. 650 81.97% 193 6147

- Két qud ddnh gid qui mé nhd tai Trai thic nghiém C6 Nhué

Sau 3 14n chon lge, toan bd s6 cdy c6 phan ting dudng tinh dugde ching téi
dénh ddu chiam séc va thu hat 1dm nguyén liéu cho cong viéc chon loc tiép theo.

- Két qua ddnh gid qui mé lén tai Nha Hé, Ninh Thudn

Trén o 86 qui trinh gidm dinh do Vién CNSH Ha N&i dé nghi véi néng 4 khang
sinh hygromycine chuin 13 75mg/l, chéing tdi tién hanh thit § cic ndng d6 ting dan
55; 65 va 75mg/l @€ tién hanh loai bd ddn céc cay ¢6 biéu hién Am tinh d6t véi khang
sinh. Sau @6, ty thu 14y hat d& cung ¢4p cho céc chu ky giam dlnh sau.

Do s8 lugng hat qué 16n, qué trinh loai din chi duge thiye hién theo timng gidng
d tdt ca cac nbng 46 tiém chuyén gen thu duge. Hién tai, viée giam dinh ciing chi.
méi tién hanh d6i véi hat chuyén gen khang siu trén céc giong D16-2, VN36P &
tat cd 5 néng d6 ADN tiém va mét phin hat ctia giohg MCU9 & néng 46 tiém IV.

Dung dich xit 1y rd trén 14 bong 12 mét chAm tron. Sau khodng 2 - 3 gio, giot
dung dich khé di, € lai mgt vét tron sang béng. Sau d6, triéu ching din dan cb
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biéu hién khac biét.
D&i véi cay dudng tinh, vét xU 1y vAn ¢6 mau sang béng, sau d6 nhat dan va

trd lai binh thudng, mé 14 van c6 mau xanh va khong bi chét.

D&i v6i cdy 4m tinh, sau 24 gid, vét tron chuyén sang mau xanh tring; sau
hai ngay, chuyén din sang mau nau nhat; dén ngay thi 3, chuyén sang mau niu
dam va t& bao chét khé dan. K& ti ngay thi 4 tré di, vét xit 1y ¢6 dang dién hinh

khd, hinh tréon, mau trdng d gidia va vién mau nau dam xung quanh.

Ty Ié cdy bidu hién dwong tinh/ém tinh: Quan sit & cic nong df khang sinh
xu ly, ty 1é cay cb bidu hién duong tinh thu dugc ing vdi cAc néng d6 ADN tiém
khong c6 su khéc biét c6 tinh quy luat trén hai giéng D16-2 va- VN36P. Tuy
nhién, so sanh giita cac gibng theo tiing ndng dd, ty 1& ciy duong tinh & 2 gidng
- D16-2 va MCU9 thap hon so véi gishg VN36P (Bang 20). Theo chiing tdi, nguyén
nhan ¢6 18 13 do khac nhau vé dic diém ciu tao hinh thai cha 14, din dén mic d6
thdm dung dich khang sinh khong giéng nhau (giéng VN36P 14 day hdn va ¢
nhiéu 16ng trén bé mit hdn so vdi 2 giéng D16-2 va MCUS).

Bang 20. Ty 12 cay ¢0 phén {mg duong tinh di véi cac ndng dé khang sinh hygromycine clia cac cong thite

55mg/l 65mag/l 75magfl
Nong do | S8 ciy [ 5 5 Ty 18
tiam (ug/ml)| xdly | SO cétxl guong TV 18 (%) 56 cé:ly;l ﬁm:mg TV 18 (%) 56 cé:l}rnguong (%).
* Gidng D16-2
2,5 4.757 3.932 82,7 3.464 72,8 827 174
5,0 6.516 3.877 59,5 3.532 54,2 617 9.5
10,0 4.879 3.776 77,4 3.222 66,0 372 7.6
15,0 3.769 2171 57,6 1.720 456 334 8.9
20,0 4.259 2.670 62,7 2.216 52,0 342 80
T8ng/TB | 24.180 16.426 67.9 14.154 58,5 2.492 10,3
* Gidng MCU9
150 | 1902 | e85 | 518 | s51 | 200 | st 27
* Gidng VN36P _
2,5 3.063 2,920 95,3 2.172 70,9 1.399 45,7
5,0 3.546 3.437 96,9 2.843 80,2 2.360 66.6
10,0 2.395 2.348 98,0 1.994 83,3 1.514 63,2
15,0 2.322 2,275 98,0 1.772 76,3 1.446 62,3
20,0 1.790 1.759 98,3 1.493 83,4 1.256 70,2
Téng/T8 | 13.116 12.739 97,1 10.247 78,1 7.975 60,8

Dang luu ¥ 1a khi ting néng d6 khang sinh, ty 1&é cdy duong tinh trén cac cong
thic ¢ xu huéng gidm din. Mc dit vy, & cac néng 49, ké ca ndng do cao nhit la
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75mg/1, ty 1é nay vAn con kha cao trén ca 3 giéng D16-2, MCU9 va VN36P (trung
binh 10,3; 2,7 va 60,8% tuong tng) (Bang 20); cao hon nhiéu so véi cac két qua
nghién citu da céng bé trude ddy clia cac tac gia Trung Quédc (0,1 - 0,2%).

Hinh 34. Triéu trimg sau ba ngay 7 Hinh 35, Triéu trimg sau bon ngay

c) K& qua chon loc ciy bong chuyén gen qua dng phin T1 bang phuwong
phap gieo hat tryc tiép trén méi trudng chita hygromycin

- Phuong phdp tién hanh
Dua vao két qua xac dinh néng do khang sinh chon loc cho tiing giéng bong, ching
t61 tién hanh chon loc ciy sau vi tiém ctia 16 thi nghiém tai Vién CNSH (Phu luc 1)..

Nguyén liéu thii 14 hat T2 cia cac dong bong thu dude tit cdy dudng tinh sau khi sang
loc trén 14 ctia cac gidng: TM1, SB1. VN36P, LRA, 254, D16-2, C118.

Hinh 36. Quy trinh sang loc cay chuyén gen
1.Hat bong chuyén gerv MS+Hgro; 2. DST trén mdi tnaing khéac nhau; 3. Hat bong vi tiém va gidng gc/MS; 4. Dinh
sinh tnaing chon lpe/MS+Hgro; 5. Cay chuyén sang méi truiing tao ré; 8. Ra cay sau chen loc; 7. DST cla gidng
gc trén mdi truing chon loc

Khu tring dgt hat: Hat giéng béong SSR60 va VN36P da d6t 1ong 4o bing axit

H,S0, dam dic, dude khi triing bé mit bing cdn 70% trong 2 phiit, tiép theo lic
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trong dung dich javen 60% trong 20 phiit va rtia 5 ldn bang nuéc cit vo trung.
Cubi cing th&m khé hat bing gidy loc khl tring, tach vé va dit hat trén cac mdi
truong chia 50 mg/l hygromyecin

Chon loc: Sau 21 ngay cdy trén méi trudng c¢é kXhang sinh chon loc, nhing ciy
béng c6 kha ning ra ré dugdc 14y ra loai bd 2 14 mAm, loai bé phan géc den, ciy
sang méi trudng khang sinh méi. Cd hai tudn cdy chuyén mét 14n. Sau hai l14n
¢y chuyén nhiing ciy sdng sot va tiép tuc ra ré dugdc chuyén sang méi truong
nhéan cdy. Cdy phéat trién t6t tién hanh thu 14, tach ADN, chay PCR dé chon loc
cdy mang gen.

- Két qua chon loc khdng hygromycin

D3 chon duge mdt s6 dong bong clia cac gidng D16-2, LRA, 254 sau 3 1an cdy
chuyén trén méi trudng chon loc.

D16-2: 2 dong (t6ng s6 ¢ 5 cdy)
LRA: 1 dong (téng s8 c6 1 cay)
254: 5 dong (t6ng s8 ¢6 16 cay)

Céc dong béng nay dude ching i tach chiét ADN va kiém tra sd ¢6 mit cla
gen da chyén vio bang k§ thuat PCR.

c¢) Sang loc ciy bong chuyén gen bang k§ thuat PCR

Sau khi tién hanh tach chiét ADN va chay PCR véi méi d#c hiéu, ching t6i da
thu dudc 6 cidy thudc gidng 254 c¢d phan tng ducng tinh. Cac gidng khac tiép tuc
theo déi ¢é thu 14 va tach chi&t ADN cho phan Gng PCR dé kiém tra.

Hinh 37. Ké&t qud PCR cac dong bdng chuyén gen

M:Maker 1kb; 1: BSi chiing duong |a bang chuyén gen CS95; 2,9: d6i chiing duang 13 plasmit; 3-8; cac dong
béng chuyén gen gidng 254; 10-15: cac dong bdng chuyén gen gifng 254
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3.2.4. K&t luin va dé nghi

1.

Hoan thién quy trinh téi sinh cay béng théng qua da chdi cia 9 giong bbng
(LRA, 254, VN36P, C118, D16-2, TM1, SSR, Cooker, SB1).

Hoan thién quy trinh tai sinh ciy béng théng qua phdi soma tif md seo cua

cac gidng béng: SSR va Cooker 310.

X4y dung quy trinh vi tiém chuyén gen tric tiép vao nodn théng qua ong
phé&n bang vi tiém: Tiém chuyén gen tryc tiép vao nodn qua dng phan cla
hoa sau nd mdt ngdy khong lam gidm déng ké ty 1& dau qua, nhung gay
tén thuong nodn, mui qua, lam gidm s& hat, s6 mui/qua va qua di hinh.
Thoi gian tiém khac nhau trong budi sang va néng do ADN tiém khac
nhau cé d4nh hudng khéng ré rét va khong cé tinh quy luat dén ty 1é dau
cua qua tiém. '
Da trién khai véi qui mod nhd tai C6 Nhu& Ha Nbi va trién khai rat 16n tai
Nha H&, Ninh Thuan thu duge téng cong trén 210.000 hat bbéng vi tiém
chuyén gen khang sdu va 4000 hat tiém chuyén gen chiu han thé& hé TO.

Sau khi sang loc dd nhan dude 6147 hat bong T1 chuyén gen khang siu
clia 6 gibng va budc dau tim ra 6 cdy thé hé T2 thudc gidng 254 ¢6 phan
ung PCR dudng tinh. o) quy md thi nghiém 16n tai Vién nghién cdu cay
Béng Nha Ho6, da thu duge 11,000 hat chuyén gen khang sdu thé hé T1 cla
ba giéng D16-2, VN36P, MUC9 sau khi xii Iy dung dich khang sinh trén la
G cac nong 46 55; 65 va Tomg/l .

Nhitng dong bong duong tinh qua sang loc s& duge ding lam nguyén liéu
@8 pha’ tich sinh hoc phén tit, thit tinh khang siu v theo ddi cac dic diém
ndng sinh hgc va lam nguyén liu lai tao gidng cho san xuit giéng bong lai
F1 mang tinh khang séu.

Chuyén gen vip khang sdu viio cic giéng bong thong qua Agrobacterium
tumefaciens dé tao bong khang sdu thé hé méi.
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3.3. KET QUA TAO DONG CAY HONG CHUYEN GEN KHANG SAU

3.3. K&t qua Tao dong cay héng ch_uyé’n gen khéng sau
3.3.1. Cd sd khoa hoc va thuc hién ciia viéc chuyén gen vao cay hong
3.3.2. Hé théng tai sinh cay bong
3.3.2.1. Nguyén liéu va phuang phéap
3.3.2.2. Két qud xay dung vé hé thdng tai sinh cay héng
3.3.2.3. Két qua danh gia chét chon lpc phosphinothricin (PPT)
3.3.3. Hoan thién quy trinh chuyén gen vao cay hong
3.3.3.1. Nguyén liéu va phuong phap
3.3.3.2. Két qua chuyén gen 3 cdy hong

3.3.1. Co sd khoa hoce va thuc tién ctia viéc chuyén gen vao ciy hong
Cay hong (Paulownia) ¢6 ngudn gbc tit ving Dong A, duge tréng nhiéu trén
th& giéi nhu & Trung Qudc, Nhat Ban, Bic My va Chau Au. Day 1 cay chéng chiu
kho han, giit d&t tot va c6 gia tri kinh t& cao nho gb chic, ¢é van dep, khé bién
dang bdi thoi tiét, trong d6 dic diém ndi bat 14 sinh trudng rat nhanh, sau 6 nam
trong c6 thé khai thac gb. G8 duge ding lam db trang tri ndi that, dd tha cong m§
nghé va nhac cu. C6 thé xem cdy héng vita ¢6 tadc dung bao vé moi trudng, pha
xanh déi troc vita mang lai nguén kinh t€ cao. Tuy nhién, 14 cdy lai rat 16n, ti 18
dam cao ¢6 thé dung lam thiic 4n gia stc nén thudng hay bi cac cén trung pha

hoai lam anh hudng d&n sinh trudng cha cay.

Diic biét diy 1a cay ring téan 14 réng nén viéc chidm séc va phong trit sdu rit
khé khin, dé tao cady hong khéng sdu bdng phuong phé}; lai tao truyén théng
cang khé khan hon vi ddy 13 ciy ldu nam ddng thoi rat khé tim duge dong cay
héng khang sau sin trong ty nhién. Do d6, ¢ nhanh chéng tao dude cay héng cb
tinh khang siu cao, ching téi da dung k§ thuéat di truyén dé chuyén gen khéang
sdu vao cay héng binh thuong. Cé nhiéu phudng phap dé chuyén gen, ching tbi
nhén th4y phudng phap phd bi&n va phi hop véi diéu kién thiét bi tai Viét Nam
14 st dung vi khuan Agrobacterium tumefaciens dé tién hanh chuyén gen khang
sdu vao cay.

3.3.2. Hé thong tai sinh cdy hong
- 3.3.2.1, Nguyén liéu va phuong phdp

a) Nguyén liéu '

St dung giéng cdy héng (Paulownia fortunei). Cay trong éng nghiém dugc
ding lam nguyén liéu cho viée xdy dung hé théng tai sinh cay héng.
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b) Phuong phap

Tdi sinh tit mdnh lé: &€ tai sinh chéi t& manh 14, cac cay con trong 6ng nghiém
cao khoang 5 - Gem véi 3 - 5 cap la duge st dung. Cac manh la dudc cit vdi kich
thude khodng 1- 2 cm? dit trong mdi trudng tai sinh. Theo d&i va danh gia kha
nang tai sinh chdi sau 5 tudn.

Tdi sinh tiz cubng: cac cudng la duge cit véi chiéu dai khoang 5 - 10mm dit trong
méi trudng tai sinh. Theo d6i va danh gia kha ning tai sinh chéi sau 5 tuan.

Tdi sinh ti than cdy: cic doan than ciy véi chiéu dai khoang 3 - 5mm duge dit
trong méi trudng tai sinh. Theo dbi va danh gia kha ning tai sinh chdi sau 5 tuén.

Mbi trudng va didu kién nuéi cdy: Méi truong nudi cdy MS (3) chia 30g/l1 dudng,
9 g/l Agar véi su hién dién clia cac chit kich thich sinh trudng theo t6 hgp la BA
(1, 5,10 mg/1l) va NAA (0,1- 0,5- 1mg/l). Mbi binh tam giac chia khoang 6 - 8 mau
va mdi nghiém thic trung binh khodng 30 méu. Cac miu duge dat trong didu

kién 9 gio chiu sang/ngay, nhiét d6 27- 28 °C. Sau 3 tudn cdy truyén mdot lan.

Tdi sinh tit phuong phdp cdt ldp mong té bao: Lép mong t& bao duge cdt ¢ nhiing vi
trf khac nhau cla ciy, gdm lat cit ngang (day khoang 0,5 - 2mm) va lat cét doc (day
khoang 0,5-2mm, dai khoang 2 - 5mm).

+ Vi tri cit mau: cudng 14, phién 13, gan la, dot than.

+ Dung dao cét qua cac vi tri khac nhau cta cdy véi lat cdt ngang va doc,
dao lam dugc vo trung véi Hypochlorit calei va rda nhiéu lan bang nude

cdt vé trang.

+ Dung dia petri nhya vé tring, cdy miu vio petri 60mm, petri duge dan

kin bing mét 1ép parafilm.

+ MaAu invitro ding dé thi nghiém duge nhan gidhg bang cach cit doan ¢6
dinh sinh trudng ho#c chéi nach, cic miu nay dude ciy trong binh tam
giac 250ml, day bing gidy trong diéu kién chiéu séng 10 gio/ngay. Sau 30
ngay cfy, miu duge diing dé thyc hién lat cit méng. M&i dia petri dugc
dat 7 mau va cac miu cét khong cé dinh sinh trudng. D31 véi dét cudng la
dude cit & vi trf gitta chdi nach va 1.
3.3.2.2. Két qud x&y dung hé théng tdi sinh cdy héng
a) Tai sinh choi tif manh la
Cac mau la véi kich thude khoang 2cm? duge dit trong méi trudng tai sinh véi
céc chit sinh trudng va két qua tai sinh sau 5 tuéin nuéi cdy nhu sau:
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Bang 21. K&t qua tai sinh chéi tir manh I sau 5 tuan nudi cay

BA(mgl) | NAA(mgn) | SGLngminh | Phan Cam i o seo
1 0.1 0/30 0 -
1 0.5 Y 0 AR
1 1 1127 4 ras
5 0.1 17129 60 .
5 ’ 0.5 7/29 24 AN
5 1 10/30 30 .
10 0,1 27130 90 | e
- - e - s
10 1 22/29 76 rhas

Qua bAng trén, ching t4i nhan thiy véi ndng @6 BA th&p (1mg/l) cic manh 14 -
gAn nhu khong thé tai sinh duge chéi con, khi néng dé BA cao hon (5mg/l) thi kha
ning tai sinh cao hon khoang 60 % khi két hop v6i NAA thap (0,1mg/l) va tilé
miu 14 tai sinh cao nhdt (90%) khi ndng d6 BA cao (10mg/l) va nong 40 NAA
th&p (0,1mg/l). Két qua cho thiy, manh 14 c¢6 kha ning tai sinh cao trong méi
trudng cé cac chit kich thich sinh trudng vdi néng dd thich hgp, diéu nay sé tao
thuén lgi cho qué trinh chuyén gen sau nay.

¢) Tai sinh chdi tif cudng la

Chung t6i chi s dung cac mau cudng la véi kich thude khoang 5 - 10mm dugc
dit trén moi trudng tai sinh véi cac chat sinh trudng va két qua tai sinh nhu sau:

Bang 22. K&t qua tai sinh chéi tir cudng la sau 5 tuan nudi cay:

BA {mgh) NAA (mgh ) sé I;;q:shcah;ﬁng cuz:int;roécr:?‘lﬁi tréui"‘l:hdg::]gho

1 01 0/30 0 +

1 0,5 0135 0 e
5 0,1 14/24 60 it
5 0.5 /28 7 e+
5 1 2130 6 +H+4
10 0,1 23/28 82 th
10 0,5 20/36 80 R
10 1 8710 26 ++++

Ti bang trén ching t6i nhan thay véi néng &6 BA thap (1mg/l) cac cudng la
chi hinh thanh mé seo ma khéng tai sinh dugc chdi con. Néng 46 BA cao hon
(5mg/l) sé cho ti 1& tai sinh cao hon (60%) va kha ning tai sinh cao nhat khi néng
d6 BA cao (10mg/l) va néng d6 NAA thap (0,1- 0,5). Lugng NAA cang cao cang
ting hinh thanh mé seo ddng théi tc ché sy hinh thanh chéi tit cudng 14. O tat cd
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cac nghiém thiic mé cuéhg déu hinh thanh mé seo va céc chdi con déu tai sinh
théng qua mé seo.

d) Tai sinh chdi tit than cay

Cac mau than véi kich thudc khoang 2 - 5mm duge dit trén mbi trudng tai
sinh véi cac chét sinh trudng va két qua tai sinh nhu sau:

Bang 23. K&t qua tai sinh chdi tir than cay sau 5 tudn nudi cay

BA (mgn) NAA (mgh ) Sa qu:;g':q::;;hol tr % tha:hca?y tao Murc do hisn?hothanh md
1 0,1 28/32 80 +++
1 05 28/36 55 ‘ +++t
1 1 727 30 4+
5 0,1 ) 30/36 83 A+
5 0,5 33/39 84 o+t
5 1 12127 44 +H++
10 0,1 28/30 94 ++++
10 0.5 20/30 68 +++
10 1 16/31 52 +++

Khac véi cac méu 14 v cudng, trong thi nghiém nay & tat ca cac nghiém thiec
nudi cdy than déu tai sinh chdi con cho thdy md than cay Hong 13 md té& bao ¢b
kha ning tai sinh cao ngay ca khi néng d6 BA thap (1 mg/l) va kha niing tai sinh
thdp khi lugng NAA cang cao. Mdi trudng thich hgp nh4t cho sy tai sinh tif than
ciy 1a méi trudng MS véi 10mg/l BA va 0,1mg/l NAA va dudc khuyén cao st dung
trong qué trinh chon loc tao ciy chuyén gen.

e) K&t qua tai sinh tit phwong phap cit 1dp méng té bao

Cac 1at cit ngang chéi hosic ré dugc tai sinh tit Ip bidu bi va duéi bidu bi rdi
phat trién vio trung tam. O lat cdt doc, viée phat sinh hinh thai chi xay ra & mot
d4u cia mau cit (6 d6t than: ddu hudng xudng goc; & d6t cudng 1a: ddu hudng vé
phia chdi nach). Céc vi tri cdt trén cay 1a d6t than (khong st dung d6t than thi 4
trd xudng goc), ddt cudng 14, manh 14. Lat cit ngang va lat cit doc qua cac vi tri
trén, dudc dat vao cac mdi trudng c6 chdt sinh trudng 1a BA, NAA, IBA sau 10 va
14 ngay cho cdc s6 lidu sau: ¢ mdi trudng MS c6 BA 2mg/l miu cdy sau 10 ngay da
hinh thanh 100% chéi va m6 seo xanh dam.

3.3.2.3. Két qud ddnh gid chdt chon loc phosphinothricin (PPT)

a) Anh hudng cua chit chon loc PPT (phosphmothr:cm) d&n miu la va cay
héng in vitro va cay tai vudn wom

Dé khao sat anh hudng cla chat chon loc PPT dén mAau 14, cudng, than va cay
Paulownia nhdm tim nhiing néng d6 chit chon loc thich hop, chiing téi tién hanh

78



Bao céo Téng két Khoa hoc & X§ thufit B tai KC.04.13

th¥ nghiém dit cdc miu cla cdy d6i chimg khéng chuyén gen vio méi trudng
' thich hop cho viée tai sinh cing véi chat chon loc véi cac nong 49 2,4,6,8 mg/l PPT

b) Anh hudng ctia chat chon loc PPT dén méu l4, cuéng, thin

MAu 14 d néng 46 2mg/l: kﬁoé’tng 30% vAn cén mau xanh nhung khéng hinh
thanh mé seo ciing nhu d&u hiéu cha sy tai sinh chéi. Tit néng 4§ 4mg/l trd 1én
toan bd mau dé"ﬁ vang va hoan toan khdng phat trién, do dé ching ta c6 thé si
dung néng do ;4mgll cho viée chon loc tai sinh tao cay chuyéu gen.

MAu cudng va than tit néng 46 2mg/l trd 18n: toan bé miu déu vang va hoan
toan khéng phat trién, do d6 ching ta c6 thé sit dung néng dd 2mg/l cho viée chon

loc tai sinh tao cdy chuyén gen.

¢) Anh hudng ciia cht chon loc PPT dén ciy déi chitng

Cac cdy déi ching khéong chuyén gen duge dit vao méi tritong MS véi chat
chon loc 6 cAc nong dd 2,4,6,8mg/l PPT. Sau thdi gian nudi cdy trén moi trudng
chon loc cho thiy ndng @6 4mg/l &G gay chét cay.

3.3.3. Hoan thién quy trinh chuyén gen vao ciy héng
3.3.3.1. Nguyén liéu va phuong phdp

a) Nguyén liéu
- Ching vi khuén va plasmit

S& dung vi khuin Agrobacterium tumefaciens EHA 105 chia plasmit ITB
mang gen crylA(c) (gen khang sdu), gen bar (gen khang thudc trit cd Basta) va
gen gusA (gen chi thi).

Gen khdng PPT (bar): ¢6 ngubn géc tit loai-n&m Steptomyces hygroscopicus.
Gen nay ma héa cho enzym phosphinothricin acetyl transferase (PAT), gitp bién
d8i PPT tit dang tc ché sinh t8ng hop glutamine gay chét cdy trong sang dang bi
acetyl héa khéng con giy dde cho cay.

Gen cryIA(c): ma héa cho mot loai déc t§ delta-endotoxin c¢6 ngudn gde tit vi
khudn Bacillus thuringiensis. Loai protein nay theo thic &n xdm nhap vao cd thé
cdn trung lam sau ngiing 4n va chét.

M@i truong gitt gidng 12 LB ¢6 khang sinh Kanamycin 50 mg/l. D& nhan gidng
- phuc vu nghién ctu chuyén gen, vi khudn duge nudi ¢y ldc qua dém trong méi
truong AB (Chilton va CS,1974).
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- Thue viit

St dung gidng cay héng (Paulownia fortunei). La cay trong binh nudi cdy kich
thude khoang 1 - 2em? duge ding lam nguyén lidu chuyén gen.

b) Phuwong phap chuyén gen

St dung vi khudn da nudi lic qua dém dé gy nhiém manh 14, sau d6 cac
manh 14 duge nudi cdy trén modi trudng tai sinh tao chdi (mdi truong MS c6 0,1
mg/l NAA va 10mg/l BA) c6 b6 sung chit acetosyringone nong 6 100uM. Sau d6
ria va diét vi khudn Agrobacterium tumefaciens bing dung dich khang sinh
Cefotaxim 500 mg/l trong thdi gian 30 phiit, chuyén cdc manh 14 sang méi trudng
tai sinh tao chdi ¢ chia chit chon lge 1a Phosphinothricin (PPT) va Cefotaxim
500mg/l. Cdy truyén 2 tuAn/lan trén cling loai méi trudng. Sau 6 tudn, mau Ia cé
chél tai sinh duge edy truyén sang méi trudng ra ré cé chita PPT. Mot s6 cdy ra ré
tot duge dua ra tréng & vudn uom.
3.3.3.2. Két qud chuyén gen & cay hong

a) Anh hudng clia PPT dén manh 14 va kha ning tai sinh chéi

Truéc khi tién hanh chuyén gen, ching t6i khao nghiém anh hudng ctia chét
chon loc PPT d6i véi cac manh 14 d8i chiing bang cach dit chiing vao méi trudng
tai sinh véi cac ndéng d6 0, 2, 4, 6 va 8mg/l PPT. Theo déi sau 4 tuin chﬁﬁg to1
nhan thdy d ndéng d6 0 mg/l PPT cic manh 14 di tao mé seo va bét ddu tai sinh
tao cdc choi con, 6 ndng do 2mg/l con mot s6 manh 14 con duy tri dugec mau xanh
nhung khéng tao duge md seo ciing nhu tai sinh. Riéng tit nong dé 4mg/l PPT trd
lén cAc miu 14 déu bi vang 100% va khéng con kha ning phat trién, do d6 ching
tdi st dung ndéng d6 4mg/l PPT dé chon loc miu 14 sau khi x 1y véi vi khudn

Agrobacterium tumefaciens.

MAu 14 saa khi xt 1y véi vi khuén Agrobacterium tumeraciens duge dit trén
mdi trudng ¢6 PPT néng 46 4mg/l , da s6 cac manh 14 bdt ddu vang sau 2 tudn
nudi cdy, modt s6 manh 14 vin duy tri mau xanh nhung khéng hinh thanh mé seo,
chi mét s3 it khoang 10% hinh thanh mé seo va mot sb trong dé bt ddu tai sinh
sau 5 tudn nudi cdy. Sau giai doan chon loc nay, cic chéi con duge chuyén sang
mdi trudng MS dé ra r8 véi 4mg/l PPT. Chi c6 vai dong cay tiép tuc phat trién va
ra ré, duge chiing téi gia dinh la ciy chuyén gen. K&t qua qua trinh chuyén gen

- duge thé hién nhu sau:
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Bang 24. Ty Ié tai sinh chdi va cay chuyén gen clia cac manh ia trén méi trvéng c6 4mg/l PPT sau khi
nhiém vSi Agrobacterium tumefaciens va mau la déi chimg

Thi nahia S5 méu I3 Somiula | SEmiulatii | Sé lugng dong Tan s& chuyén gen
nghigm o maufa tao md seo sinh chdi cay chuyén gen (%)

Chuy&n gen 580 52 21 5 0.8

D3i chimg 30 4] 0 a 0

Dé khing dinh day 1a nhiing cdy héng chuyén gen, ching t6i tién hanh khao
sat anh hudng cta chat chon loc PPT véi cic nong d6 0, 2, 4, 6 mg/l dén ciy héng
dél chitng. Chi sau 2 tuén, toan bd cac cay dé6i chimg tit nong dd6 2me/l PPT tré lén
déu bi vang 14 va chét nhanh chéng, Do 6, chiing tbi cdy cAy hong gid dinh
chuyén gen va ciy déi chitng vao méi truong ra ré véi chat chon loc PPT néng d
4mg/l dé thit kha nang chdng chiu, sau 2 tudn toan bd cay d6i chimg chét, trong
khi cac ciy gia dinh chuyén gen van tiép tuc phat trién va ra ré, giip khing dinh
d4y 1a nhiing cay héng da duge chuyén gen.

b) K&t qua phan tich ciy héng chuyén gen
- Kiém tra cdy chuyén gen thong qua gen gus

Kiém tra gen chi thi gusA bing dung dich X-Gluc: biing cich ngam cic manh
12 va chéi nho véi dung dich X-Gluc khoang 15 gid ¢ 37°C, miu chuyén gen sé ¢6
mau xanh cham d#c trung, con mau d6i chiing sé khéng chuyén mau.

Hinh 38. Biéu hién cila gen GUS trong la cay hong chuyén gen

Cac chéi nhé va manh 14 cha ciy chuyén gen da duge xit 1y véi dung dich X-
Gluc, két qua cho thay chéi va manh 14 nay ¢6 mau xanh cham dic trung khing
dinh sy biéu hién clia gen gusA trong ciy chuyén gen.
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- Su bidu hién ciia gen bar trong cdy chuyén gen

Hinh 39. Cay Hong tai sinh

Hinh 40. Cay Hong chuyén gen phat trién, ciy d6i chimg chét trong méi trudng chon loc PPT

- Kiém tra qua tinh khdng basta & vuon wom

Cc cay chuyén gen va d61 chiing duge phun thudc trit b Basta tai vutn uom dé
kiém tra sy hién dién va biéu hién cta gen bar trong cdy chuyén gen.

Gen bar tao tinh trang khang thudc trit ¢ d4 duge khéng dinh trong ciy in
vitre, tuy nhién ching t6i muén ti€p tuc khao sat sy duy tri va kha ning biéu
hién 6n dinh ctia gen nay trén ciy sau khi duge trong ra méi trudng tu nhién
ngoai vuon uom. Trude hét phai khao sat ngudng gy chét 100% déi véi cay déi
chiing tai vudn uom. Cay hong d6i chimg tréng tai vudn uom khoang 1 thang tudi
duge phun thuéc trit cé Basta véi cac ndéng 46 1a 100, 150, 200 va 300mg/l PPT,
sau 2 tudn cac cAdy dudc phun ¢ nong d6 200 va 300mg/l PPT hoan toan chét con
cac cdy & néng dd 100 va 150mg/l PPT chi ¢ dinh cdy bi vang ndu va sau 4 tuan
thi cic cAy nay héi phuc tao chdi tit cAc nhanh duéi. Do d6, ching tdi st dung
néng 46 200 va 300mg/l PPT dé phun 1én cic ciy chuyén gen 1 thang tudi tai
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vudn uom. Sau 2 tudn nhan thiy céc cidy hong chuyén gen tiép tuc sinh trudng va
phét trién binh thudng, chi ¢6 mot dong cdy hoi bi vang 14 phia duéi nhung vin
séng va phat trién cho phép ching tdi khing dinh mét 14n nita day 14 nhiing cay
héng da nhin dude gen chuyén.

- Kiém tra bing PCR déi vdi gen crylA(c)

Su hién dién ctia gen crylA(c) duge kiém tra qua phan tng PCR véi cip mdi
chuyén biét véi trinh tu ADN ctia mdi nhu sau:

méi 1: ACAGAAGACCCTTCAATATC va
mdi 2: GTTACCGAGTGAAGATGTAA.

Hinh 41. K&t qua PCR cla gen crylA(c)
L: Thang chudn DNA 1kb; PC: Béi chitng dudng tinh; NC: B8i chilng &m tinh: cay khéng chuyén gen; 1-5: céc
méu cay chuyén gen

Kich thuéc doan ADN cha gen crylA(c) & cdy chuyén gen va ddi chiing duong
tinh (plasmit) duge khuyéch dai 1a 0,65Kb. Qui trinh tach ADN thuec vat dude tién
hanh theo phucong phép cua Dellaporta (1983).

Su hién dién cta gen crylA(c) bang k§ thuat PCR va kha ning khang siu cia
cdy chuyén gen:

Két qua phan tich PCR véi cdp mdi chuyén biét ddi véi gen cryIA(c) cho thay
cac mau ADN ciia cay chuyén gen sau khi chay dién di c¢6 xuat hién cac bang cé
kich thude 0,65Kb giéng nhu miu d61 ching duong tinh (plasmit), ching 13 két
qua cta su khuéch dai gen crylA(c) trong khi mau cAy déi chitng hoan toan khéng
c6 bang. Qua d6, chiing t6i khdng dinh sy hién dién clia gen eryIA(c) trong nhiém
sdc thé cha cdy hong chuyén gen.

- Kiém tra tinh khéng séu & vuon wom

Cac cdy chuyén gen va d6i chitng duge kiém tra sy biéu hién cta gen crylA(c)
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qua kha niéng khang siu bang cach tha sdu xanh Heliothis armigera 1én cic mau

14 nhoé chia cay trong tai vudn uom.

Cac cAy héng chuyén gen duge chuyén ra tréng trong vudn udm. Pé thu
nghiém tinh khang séu, cic 14 nhd duge dit trong dia petri cing shu xanh
Heliothis armigera. Sau 3 ngay, véi cac 14 ddi chiing, dién tich la bi hai 16n, kich
thude siu tang ro rét, trong khi dé & 14 cay chuyén gen dién tich 14 bi siu &n nho,
sAu tang trudng rit kém va sau 3 ngay siu hoan todn khéng con dn va chét nhiéu

vao ngay thit 5 hoéc 6.

pOI CHUNG BB LA PAULOWNIA CHUYEN GEN
( CONTROL) ( TRANSGENIC PLANT)

Hinh 42. Ké&t qua thtr tinh khang sau cla cac dong hong chuyén gen so vdi di ching khang
chuyén gen

- Kiém tra qua lai phan tit Southern va lai mién dich Western
Céc cay chuyén gen va ddi chiing duge kiém tra bing ky thuat Southern va
Waestern blot (Phu luc 1) dé khing dinh sy hién va biéu hién cia gen crylA(c).

- Su hién dién cia gen crylA(c) bang ky thuét Southern Blot

Nhiém séc thé cua cay Hong chuyén gen va d6i chiing duge tach chiét dya vao
phuong phap st dung CTAB. Sau d6 ADN cda nhiém sdc thé duge cit bdi enzym
gidi han 1a Hind III va st dung bd Kit AlkPhos Direct Labelling and Detection
Systems ctia cong ty Amersham Pharmacia Biotech (khéng ddng vi phéng xa) dé
tién hanh k§ thuat Southern blot. Thang chuén 14 Lamda DNA cét bdi Hind III.
Doan ADN 3,1kb gém promoter, gen crylA(c) va doan két thic dude st dung lam
dé6i chiing duong tinh. K&t qua phén tich Southern blot (Hinh 43) véi cac vét
(band) da khing dinh su hién dién va déng nhat gen crylA(c) trong cdy hoéng
chuyén gen.
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o
LPC NC 1 2 3 4
Hinh 43. Két qua phan tich Southern blot cGa cay Hong

- Su biéu hién cua gen crylA(c) bang ky thudt Western Blot

San ph&m protein cryIA(c) trong cac ciy hong chuyén gen duge kiém tra bing
phan ting mién dich dung khing thé gen cryIA. Trén mang nitrocellulose xuét
hién vach d8i véi t4t ca cdy chuyén gen, trong khi dé tai vi tri nay (khoang
65kDa) khong c6 phan iing tuong tac gidia khang thé véi protein cha ciy déi
chiing. Chitng t6 gen crylA(c) hoat dong t&t, hinh thanh duge doc t6 Bt trong cay
chuyén gen phi hdp véi két qua thit sdu trén cay hong chuyén gen tai vudn uom.

) - ey

N 1 2 3 4

Hinh 44. K&t qua Western blot ciia cila cay Héng Hinh 45. Cay Paulownia chuyén gen

c) K&t luin vé chuyén gen cay hong

Véi vigc stt dung vi khudn Agrobacterium tumefaciens EHA 105 mang plasmit
ITB dé chuyén gen, ching t6i dd nhan duge mjt s dong cdy Hong chuyén gen
mang gen crylA(c) khang sdu xanh Heliothis armigera. Bang cac kj thuat sinh
hoc va sinh hoc phén tit ching t6i da xac dinh dudge cac gen nay hién dién trong
ciy Hong chuyén gen va cac gen chuyén da hoat dong va biéu hién tinh trang rit
ro rét.
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3.4. CHUYEN GEN ANTI - ACO GIT HOA LAU TAN VA GENE crylA(c)
KHANG SAU VAO CAY HOA CUC

3.4. Chuyén gen Anti - ACO giir hoa lau tan va gene crylA(c) khang siu véo cay Hoa clic
3.4.1. Co s6 khoa hoc va thifc tién cla viéc chuyén gen vao cay hoa clc

3.4.2. Vat liéu va phudng phap

KC.04.13

3.4.3. K&t qua chuyén gen & cay hoa ciic

3.4.4. K&t luan va huéng nghién cdu tdi

3.4.2.1.Vatiiéu
3.4.2.2. Phuagng phap nghién clu

3.4.3.1. Hoan thién qui trinh nudi cdy mé hoa ctic
3.4.3.2. Chuyén gen thong qua vi khudn Agrobacterium fumefaciens

3.4.4.1. Két lugn
3.4.4.2. K& hoach nghidn ciu trong nhiing ndm toi

34.1. Co sd khoa hoc va thuc tién clla viéc chuyén gen vao ciy hoa ctc

Nhd thanh tuu etia nganh Céng nghé Sinh hoc néi chung va Cong nghé gen ndi

riéng nén trong hon 1 thap ki qua nhiéu gen quy di duge chuyén vio mdt s loai

cdy tréng nham tao ra cay trong mang cac gen cb nhiing déc tinh mong muén. Chi

trong vong 15 nam phat trién cac nha khoa hoc trén thé giéi di tao ra hon 60 loai

ciy trong mang nhiing gen ngoai lai ddc trung c¢é cac dic tinh quan trong nhu:
khang sdu bénh, khang thudc diét c6, khang thudc tri sdu B¢, chiu lanh.

1.

O Vit Nam, mdt s6 Vién nghién cttu nhu: Vién Di truyén Nong nghiép, Vién’
Céng nghé Sinh hoc, Vién Sinh hgc nhigt déi, Vién Liia Dong bang Song Cliu
Long... d3 c6 nhiing thanh tuu vé céng nghé gen dang ghi nhan, tao ra cac
cdy trd.g chuyén gen nhu: lda mang gen khang bénh bac 1o (Phan TG
Phugng va CS), cac ciy ho cai mang gen khang sau va khang chat diét co
(Dang Trong Luong va CS)... Bén canh mot s6 cay luong thue va ciy rau
duge bién d6i gen, viéc nghién citu chuyén gen vao déi tugng cAy hoa nhim

kéo dai tudi tho cia hoa cit cling duge quan tam.

Dé giai quyét vin dé nay, hién nay, mét hudng nghién ciu i tao ra cac
gidng cay 4n qua mang gen chin cham nhd phuong phap chuyén gen dang
duge tién hanh d nhiéu noi trén thé gidi. Trén thyc t&, ngudi ta chG yéu su
dung gen ACC oxidase (ACO) dé tc ché qua trinh chin qua, dac biét déi
véi cac loal qua ¢6 thdi gian bao quan ngin, khé van chuyén nhu: ca chua,
dua do, diu tay, nho, du du,... Ngoai ra, gen ACO ciing duge ving dung dé
kéo dai thoi gian ton tai clia hoa, 14, qua trén cdy, ngan can su gia héa...
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T4t ca nhitng cd thé chuyén gen mang gen antisense ACC oxidase hoic
ACC synthase déu dude xac dinh 1a c6 su giam dang ké qua trinh sinh
téng hop ethylene va ¢6 nhiing bién d6i trong qua trinh chin qua: é dua dé
ham ludng ethylene ndi sinh giam di 1% so véi dé ching khong chuyén
gen antisense ACO; & cay dio, antisense ACO dudc chuyén vao dé ngan
qua trinh 1am mém qua; ciy hoa cdm chudng chuyén gen c6 sy giam mic
d6 ethylene va cham lai sy héa gia cua trang hoa so vdi cdy khéng duge
chuyén gen...; & ca chua chuyén gen chin chim, nhd antisense qué trinh
mém qua, thay d6i mau sic ... d8u cham hon d6i ching rit nhiéu.

Do vdy, néi dung nghién citu cia dé tai nay nham gidi quyét:

Chuyén gen anti - ACO vio gidng hoa ciic vang nhim kéo dai tudi tho hoa

cat cia cay hoa nay.
2. Chuyén gen Bt (cryIA(c) vao giéng hoa cic vang nhim ting tinh khang
sdu cua ciy hoa nay.
3.4.2, Vat liéu va phuong phap
3.4.2.1.Vit liéu
Cac gibng hoa cac HCV1 va HCT1, dugc cung cip bdi Trung tdm Hoa cay
canh Vién Di truyén Nong nghiép, dang dude ua thich trén thi truong (Hinh 45).
Céc mau cic duge nudl ciy trén méi trudng MS (Murashie - Skoog, 1962) ¢6
b8 sung céc chit kich thich sinh trudng va cac thanh phin cin thiét khac.
Cac plasmit ding cho bi&én nap nhd vi khuiin Agrobacterium bao gbém:
- Plasmit pAnti - ACO 2300 duge cung cap béi Vién Coéng nghé Sinh hoc,
Vién Khoa hoc Viét Nam (Hinh 46).

- Plasmit pART 27 mang gen Bt (crylAc) khang siu duge cung cip bdi
phong Sinh hoc Phén ti, Vién Di truyén Néng nghiép (Hinh 46).

Hinh 46. Gi6ng ctc thi nghiém: HCV1 va HCT1

87



Bao cao Téng két Khoa hoc & Ky thudt Pé tai KC.04.13

3.4.2.2. Phuong phap nghién citu

* Chuiin bi méu va tién nuéi ciy trudc khi bi€n nap

L4 non in vitro dudec cidt nhé thanh kich thudc 0,8 x 0,8cm. Mau 1a duge dit
trén méi trudng (B3, MS diic b6 sung 1,5mg/l BAP va 0,5mg/l NAA cho giéng
HCT1; R6, MS diic bd sung 2,0mg/l BAP va 1,0 mg/l NAA cho giong HCV1)
khéng c¢6 khang sinh. Nudi 2 - 3 ngay trong didu kién nhiét d6 25°C, chi€u sang
16h/ ngay, ding lam nguyén liéu cho bién nap.

p2300-Anti ACO

11.5 Kb

Kon |- Kanamycin(R)

T-Border(L

Hinh 47. Cau tric plasmit pART 27 mang gen Bt (CriAc)

* Phuong phap bi€n nap

- Nudi cdy vi khuén.

- Vi khuan Agrobacterium dugc nudi cdy theo phuong phap caa Nancy
L.Mathis va Maud A. Whinchee (My).

- Ly tAm dich nudi dé thu 14y t& bao vi khuén.

- LAy nhiém va ddong nudi cay.

- Thdi gian lay nhiém: 30’; thoi gian déng nudi cdy: 2 ngay trong téi § 28°C.
- Chon lgc va tai sinh: St dung khang sinh chon loc thich hgp.

* Ki€m tra sy e¢6 mit cia cac gen ngoai lai ¢é6 trong cay
Kiém tra sy bidu hién cta gen nptIl: St dung nong dd chon loc 50mg/l
Kanamyecin.

Kiém tra sy ¢6 mit cia promoter 35S trong hé gen ctia cly ctc chuyén gen
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bing phuong phap PCR: st dung cap mdi 35S cho doan promoter nay. Su xuft
hién ctia bing c6 kich thudc ctia doan nay khing dinh sy cé méit cla gen ngoai lai
trong hé gen clia vat chu.

Kiém tra sy cé mét'cﬁé gen Anti - ACO bang k¥ thuat lai Southern.

3.4.3. K&t qua chuyén gen‘(")‘ cay hoa ctic
3.4.3.1. Hoan thién qui trinh nuéi cdy mé hoa cic

Dé€ chuyén gen théng qua vi khudn Agrobacterium c6.thé sit dung tat cé cac
bd phan cla ciy: miu ré va than..., tuy nhién, dé1 véi cdy hoa ciic thi 14 12 mét
ngudn t& bao tai sinh thich hgp dé chuyén gen quan tam.

D& thim do kha ning tai sinh ctia maiu 14, ching t4i di st dung méi trudng
MS c6 céc t& hgp phytohormon khac nhau, vdi céc giong cdc HCV1, HCT1, HCT2,
HCD1.

Bang 25. Anh hudng ciia cac t8 hop (NAA va BAP) dén ty [& tai sinh tor mau 1 gidng HCT1

—

BAP({mg/l)
NAA(mg/)

0,5

1,0

1,5

2,0

3,0

0.5

92%

55%

1,0

27%

47%

15

68%

2,0

BAP{mg/)
1,0 2,0 3,0
NAA(mgil)
0,5 - -
1,0 - 94% -
1.5 - 24% 48%
210 - - 64%

Bang 26. Anh hudng clia cac t8 hap (NAA va BAP) dén ty 1& tai sinh tit m3u 14 hoa clc gidng HCV1

Theo bang 25 va 26 ta th&y ty 18 tai sinh cao nhat dat 92% cta gidng HCT1 1a
¢ mdi trudng c6 bd sung 1,5mg/l BAP va 0,5mg/l NAA, trong khi ¢ giong HCV1
dat 92% 13 méi trudng MS c6 b6 sung 2mg/l BAP va 1mg/l NAA.

Choi duge cdy 1én méi trudng MS c6 chita NAA 0,1 mg/l d8 tao ré, ré bit ddu
xudit hién sau 7 ngay. Qua quan sat cho thay, sau 2 tuin 46 dai ré dat 3,5 - 4,5cm, .
ré tring khoé, s0 ré trung binh/ciy dat ti 5 - 7 ré. Ching tbi nhan thay day la

" méi trudng thich hop dé ra ré gidng cde nay.

Cay hoan chinh duge dua ra cat véi ty 1& séng 1a 95 - 99%. Sau khi b ré da
hoan thién, cAy dugc trong ra dat véi ty 1é séng 1a 95%.
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Hinh 49. Tai sinh chdi tryc ti€p tif mau 1a gidng HCT1
3.4.3.2. Chuyén gen théng qua vi khuén Agrobacterium tumefaciens
* Anh huéng ctia tién nuéi ciy (TNC) dén ty 18 sdng ctia méu sau lay nhiém
Nhiing mau 14 non cé kich thudc khoang 0,8 x 0,8cm duge cdy 1én méi trudng
tai sinh R3 véi thdi gian khac nhau (ti 1 - 3 ngay), thdi gian tién nuéi cdy dude

gidi han 1 - 3 ngay vi trong giai doan nay t& bao phan chia manh tao ra sinh khéi
16n va chua biét hoa, thuén 1gi cho viéc chuyén gen.

Ching t61 nh4n thay thoi gian tién nudi cidy cang dai thi mau cang khde hon:
ban 14 to, day va x6p hon. V6i mau tién nuéi cdy 1 - 2 ngay, khi tién hanh giy vét
thuong méi va lay nhiém, ty 18 chét vin cao (21 - 42%, gidng HCT1; 23 - 45% d6i
vdi gibng HCV1), ty 1é chét den mit cit 1én d&n 25 - 35% tuy c6 giam hon so véi
dd1 chitng (28 - 61%). K&t qua t6t nhit ma ching t6i thu dude 1a thi nghiém c6 xd
1y TNC 3 ngay trude khi 1dy nhiém véi ty 1& chét gidam con 10% va ty 1é chét den
t& bao mat cit chi con 7%.
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Bang 27. Anh hudng clia tién nudi cdy Ién sifc séng clia mau sau Iy nhiém giéng HCT1

(Tign hanh thi nghiém 100 m&u d6i v&i 1 cdng thir)

Coéngthic | S& ngay xuly Ty lé chét Ty 1& chét den mat cat Ty lé tai sinh tir m3t cét
TNC (%) (%) {%)

1 1 ngay 42 35 23

2 2 ngay 21 25 51

3 3 ngay 10 7 81

4 Pdéi chimng 61 28 90

Bang 28. Anh hudng ciia tién nuéi c8y d6i vdi slic sdng ciia miu sau lay nhiém gidng HCV1

(Tién hanh thi nghiém 100 mau dai v8i 1 cong thifc)
Cong Songay xirly TNC | Ty 1é chét Ty & chét den mit cit Ty 18 tai sinh tor mit cit
thuc (%) (%) (%)
1 1 ngay 45 34 21
2 2 ngay 23 25 52
3 3 ngay 11 5 84
4 Béi chimg 62 29 9

Hinh 50. Cac mau |4 cay hoa cic bién nap

A: Mau x(r ly tién nudi cdy B: MAu khdng xif Iy tién nudi ciy

Sau khi xt ly TNC, tién hanh giy vét thuong méi va 1y nhiém véi vi khuén.
Qua trinh d6ng nudi cAy kéo dai 48h véi sy c6 mit cia Acetosiringone 50mM nhu
12 mét chat din du sinh hoe. Chat nay déng vai tro 1a chat cam ting cho cac gen
Vir hoat déng. Qua trinh nay dién ra trong diéu kién pH thap va dudc ting cudng
nhd cac opine va monosaccharide. Két qua clia qua trinh nay 12 mét mach don
ctia T-ADN dudc cit ra tai hai ddu trinh tu vién va chuyén ti vi khudn sang t&
bao thyc vat véi dau 5 di truée. Sau khi d8 qua mang t&€ bao, doan mach T di vao
nhén va két hgp véi ADN trong nhéan 8 vi tri ngiu nhién.
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* Két qua chon loc va tao cdy hoan chinh

Chon loc: Chling vi khudn Agrobacterium LBA 4404 AA3 c6 mang vectd 1a
plasmit pART 27 c6 chita gen nptll (Neomycin phosphotransferase II) va gen
CryIA(c) (khang siu) thay thé mét phdn cia T-ADN. Con ching vi khufn
Agrobacterium LBA 4404 AA3 c6 mang vector la plasmit pAnti - ACO 2300 cé
chia gen nptll (Neomycin phosphotransferase II) va gen Anti -ACO (giit hoa lau
tan) thay th€ mot phin ctia T-ADN. Vi vay, ching c6 thé duge chuyén vao t& bao
14 hoa ciic trong qua trinh bién nap. Gen nptll va gen CryIAC, Anti -ACO ciing
duge diéu khién bdi promotor CAMV 358. Promotor nay hoat déng tot trong bd
gen thyc vat. Do vy, 6 nhitng cay dugc bién nap néu biéu hién kiéu hinh, nhiing
gen nay sé cho cac tinh trang: mot 1a khang Kanamycin trong méi trucong chon
loc, hai 12 gen CryIA(c) tao ra protein Bt c6 kha niing khang lai mét s6 sdu hai va
gen anti - ACO giit cho hoa tudi 14u hon.

Khang sinh Kanamycin véi nong dé 50mg/l dude sti dung 1am yéu 6 chon loc.

Hinh 51. Chéi bién nap HCT1 trén méi Hinh 52. Chon loc cay hoa clic chuyén gen crylA(c)

truang chon loc (sau 4 tuan) Bén trai: Mau ddi chimg; Bén phai : Mau chuyén gen

Hinh 53. Chdi bién nap trong méi trudng ra ré

Qué trinh chon loc duge tién hanh d6i véi nhitng cum chéi 18 ngay tudi.
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Khang sinh Kanamycin te ché& qua trinh sinh tong hgp protein & thuc vat cho nén
sau 14 ngay da xuat hién nhidu chéi ¢6 bidu hién bach tang. Sau 35 ngay 6 16 déi
chitng, ty 1é bach tang thu dugc 1a 100%. Nhiéu chdi bién nap biéu hién rd tinh
khang khang sinh, chdi phat trién binh thuong: than 14 xanh t6t (Hinh 53). Tinh
khang nay c6 duge 1a do t& bao c6 thé dd mang gen ngoai lai nptIl duge didu khién
bdi promotor CAMV35S. Khi promotor hoat ddéng, gen nptll s& ma hoa cho
neomycin phosphotransferase (APH[3']-II) lam mét hoat tinh cia khang sinh nén
cay vin phat trién dude. Tuy nhién, thyc vat d6i khi ciing c6 thé tén tai trén méi
truong khic nghiét trong mdt khodng thdi gian nhat dinh nao d6. Cho nén dé xac
dinh chéic chén nhiing cdy nay c6 mang gen ngoai lai hay khéng, ching t61 st
dung phuong phap PCR &€ phan tich.

* Kiém tra sy c6 mit clia promotor 35S trong cay ciic dugc bién nap

Poan CAMV 35S 1a promotor diéu khién su hoat déng cta gen crylAc), anti-
ACO va gen nptIl. D€ xac dinh sy c6 mit ctia doan promotor nay, chiing téi tién
hanh lam phan tng PCR véi cap mdi 3581/3552 @& nhan mdt trinh tu dic trung

cia né. Néu mau ADN ciia ciy nao cho phan ing duong tinh (cé bing) thi chiing
t6 doan promotor 358 di dudc chuyén thanh céng vao ciy hoa ciic.

Hinh 54. Két qua dién di san pham cia phan (ng PCR  Hinh 55. K&t qua dién di san phdm PCR cla
clia giéng HCT 1 véi méi chia doan promotor 35S méu HCV1

1: Maker 1kb ladder; 2: Plasmit ART27 ; 23: D&i chilng &m;  1: Maker 1kb, 2: Plasmit ART27 ; 3: H,O; 4 : Bi
24: H20; 5, - , 22 MAu thi nghiém chuyén gen: Cay ching; 5,6,8: Cay chuyén gen; 7: Cay khéng
chuyén gen; 25: Marker dugc chuyén gen
Sau khi thuyc hién phan tng PCR, dién di san pham trén gel Agarose va so
sanh v6t marker 1kb, chiing t61 xac dinh dudc céc biang dai ré nét khodng 195bp
déi véi 14 mAu ADN cha cdy cic di bién nap. CAc miu d6i chiing déu khéng 1én
bang (Hinh 53). Con véi giong HCV1 (Hinh 54) nhan thay cac miu 5, 6, 8 1a miu

~ - - e ~ - x ~ -
chuyén gen khi so sanh véi marker va cac mau déi chimneg.
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* Kiém tra su ¢6 mit ciia gen trong ciy cic bién nap béang lai Southern

Su c6 miit cia cdc gen dd dude bién nap mét 14n nita duge khing dinh nhd ké&t
qud lai ADN. Nhiing mdu ADN tach ra tit cac cdy tréng bién nap duge xit Iy bing
enzym gi6i han sau d6 dugc chay trén gen va duge ¢6 dinh 1én mang lai nilon va
duge lai véi cac miu do 1a céc gen anti - ACO, gen crylA(c) duge tach ra tit vi
khudn va dude danh d4du méu do véi cac chit phat quang hoé hoc. Su bét cip giita
mau dé va mau nghién citu s& cho két qua trén phim va qua dé ta két luan duge
s c6 mat clia cae miu da dude chuyén gen hay khéng.

Hinh 56. K&t qua lai ADN xac dinh gen anti-ACO trong cy hoa clic chuyén gen; NC: negative
control; PC: positive control; M: Marker; 1,2,7: Mau KT

L 143Kb

Hinh 57. Két qua lai ADN xac dinh gen crylA(c) trong cay hoa clc chuyén gen; M: Marker; 1,2, ...7,
Mau KT; NC: negative control; PC: positive control

* Tréng va danh gia cac dong cic chuyén gen trong didu kién nha luéi
Nhiing dong ctic chuyén gen dang duge luu giit va tiép tuc dude nghién citu,
danh gié trong diéu kién nha ludi vé nhiing tinh trang nghién ciu.
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Hinh 58. Cac dong clic chuyén gen trong trong nha IuGi

3.4.4. K&t luan va hudng nghién citu téi
3.44.1. Két luén
1. D& hoan thién dudc qui trinh tai sinh cay tit miu 14 va budc ddu chuyén
gen anti - ACO va gen Bt crylA{c) vao hai gidong hoa ciic HCV1 va HCT1.
2. Xac dinh c6 mit gen ngoai lai anti - ACO va gen Bt trong cac cdy hoa cic
chuyén gen bing PCR va lai phan tit ADN Southern blot.
3. Pz thu duge 14 ciy hoa ciic mang gen anti - ACO va 20 ciy hoa ciic mang
gen Bi.
3.4.4.2. K& hoach nghién citu trong nhitng nam tdi
1. Danh gia kha nang tuci 1au cac cay hoa cic chuyén gen anti - ACO trong
diéu kién hoa cat.
2. Thit kha niing khang sdu xanh va siu xam hai d61 véi nhiing ciy hoa cic
chuyén gen Bt .

3. Phén tich protein céc cdy hoa ctic chuyén gen.

4. Danh gia miic d6 an toan cia cdy hoa chuyén gen véi sinh thai va mbi
truong.
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3.5. KET QUA TAO DONG LUA KHANG BENH BAC LA, RAY VA KHANG
SAU BANG CAC PHUONG PHAP CHUYEN GEN KHAC NHAU

3.5. K&t qua tao déng lda khing bénh bac Ia, riy va khang sdu bing cic phuong phap chuyén _
gen khac nhau

3.5.1. C#n clf khoa hoc va thyc tién clia vigc chuyén gen vao cay lia

3.5.2. Hoan thién quy trinh chuyén gen trén giéng lia nhém indica va tao dong Iua bién ddi
gen khang ray nau )

3.5.2.1. Ngi dung
3.5.2.2. Vat lidu va phuong phép nghién ol
3.5.2.3. Két qua thue hién chuyén gen
3.5.3. Chuyén gen crylA(b.c) khang sau vao cay laa théng qua A.tumefaciens -
3.5.3.1. Co 56 khoa hoc va thife i8n cla vige chuyén gen khéng séu duc than vao cay lia

3.5.3.2. Tao dong lua bién d&i gen khang sdu dyc than va khang bénh bac /a thdng qua A .
tumefaciens va chon lpc bang Hyg

3.5.3.3. Tao dong fua bién dbi gen khéng sau duc than qua trung gian A. tumefaciens
véa chon loc bdng mannose

3.5.1. Can cit khoa hoc va thuc tién ctia viéc chuyén gen vao ciy laa

Cong nghé chuyén gen trén ciy tréng hién nay dang duge thuc hién § nhiéu
nudc phat trién nhu: My, Anh, Nhat, Phap trén nhiéu loai cay khac nhau nhu:
bép, khoai tay, ca chua, bdéng vai, mia, chuéi, lda, lia mi... v6i cac loai gen khéc
nhau. Cac nudc dang phat trién chu trong cong nghé nay 1a Trung Qudc va An
P. Thanh tyu cha cong nghé chuyén gen trén cdy lda l1a chuyén duge cac gen hitu
dung vao cd hai nhém lda indica va japonica. Cac gen nay bao gém: gen khéang
séu, bénh, khang thudc tri ¢d, mén, han va gen lam téng céc vi dudng chat.

D& chuyén gen mong mudn vio ciy trdng, thfng thudng ngudi ta phai chuyén
kém theo mdt gen tao tinh khang chat khang sinh ho#ic khang chat trit co, sau dé
dong che chat nay dé chon loc xac dinh cay bién d6i gen vi chi ¢6 t& bao da bién déi
gen mdi séng duge trong méi trudng nudi cAy mé cb chita cic chat nay. Viée cdy tréng
bién d6i gen mang theo gen tao tinh khéng chit khang sinh hodc khang chat trit ¢d
gy ra nhiu lo ngai vé& tinh an toan cia ciy trdong bién d6i gen néu nhu gen khéng
mong mudn nay bi chuyén vao mét sinh vat khae. Nhim khéc phuc nhuge diém nay,
gdn ddy mot phuong phap chon loc mdi dd duge dua vao sit dung, d6 1a dung
mannose (chit dudng) &€ chon loc thay cho diing chéit khang sinh hay chat trit cd.

Hai phuong phap chuyén gen vao cdy tréng thudng duge st dung la ding
sting bin gen hodc diing vi khudn A. tumefaciens 1am trung gian chuyén gen vao

cy tréng.
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Viéc si dung A, tumefaciens dé‘chuyé'n gen trén cdy lia thudc nhém mét la
mAm (monocot) thudng khé hon trén cAy hai 14 mam (dicot) vi lua khéng phai la ky.
chli cia vi khuén nay. Hiei va CS (1994) da thanh céng dau tién khi sit dung dong
A. tumefaciens LBA4404 mang plasmit pTOK233, ¢6 chita cac gen doc (virB, virC,
virG), tit plasmit pTiBo (super virulent), trén cac giéng japonica, vdi hiéu qua
chuyén 20,5%. Aldermita va Hodges (1996) da thanh cong i:rong viée chuyén gen
nhJ dong vi khudn chda plasmit dé trén cic giéng lia indica véi hidu qua chuyén
thap hon, 1 - 5%. Ye va CS (2000) da chuyén gen thanh c6éng vao cay lua (gidng
Taipei 309) 3 gen ( psy, crtl va lyC) d& tao ra cac enzyme gitip sinh téng hgp beta-
carotene. Tai Vién lda DBSCL, cac gitng lda dang tréng phd bién dude thit nghiém
kha ning tuong hdp véi chiing vi khuin A. tumefaciens LBA 4404.

Chuyén gen nho stng bén gen 14 phuong phap hiéu qua nhit trong cac phuong
phap chuyén gen truc tiép (dién thdm, héa thim, vi tiém), va né khic phuc duge
nhitng khé khian ma phuong phap Agrobacterium méc phai (phéd ky chi giéi han, ti
1& tai sinh thap...). Cao va CS (1992) chuyén thanh céng plasmit mang gen bar
(khang basta) vao dich treo t& bao lia. Sivamani va ctv (1996) xady dung quy trinh
chuyén gen trén cac giéng indica (TN1). Zhang (1996) di tao duge ciy chuyén gen tit
dich treo t& bao lia indica. Wunn va CS (1996) chuyén thanh cong plasmit CaMV
35S CryIA(b) mang gen Bt vao phoi giong IR58, T nhitng két qua mang tinh khai
d4u nay, hién nay cong nghé chuyén gen cb rat nhiéu két qua dgt pha.

Xu huéng hién nay uda chudng phuong phap ding Agrobacterium hon vi
phuong phap ding thiét bi bin gen thudng tao ra ciy bién ddi gen trong d6 gen
duge chuyén vao véi nhiéu ban (copy) va gén vao nhidu vi trf trén hé gen, ¢é sy sdp
xép lai chi khéng nguyén ban. Vi tri thich hop cla gen chuyén c¢6 thé tit sy gin
mdt diém dén cau tric phic tap do su gin nhidu diém va sy tai sdp x&p lai ctia gen
chuyén. Gen chuyén duge gin vao mét vi tri va nguyén ven tao ra mot san pham
gen nhung gen chuyén gén vio nhidu vi trf trén hé gen va co sip x&p lai tgo ra
nhiéu san phim gen, trong d6 ¢6 thé c6 nhiing san phdm gen khéng mong ddi hodc
khéng c6 1gi. Nghién ciftu vé cdu tric vi trf cda gen chuyén 14 rat ¢o ban cho viée
tién doan syt thé hién cha gen duge chuyén va tinh an toan ca cay bién déi gen.

Su phat trién hoan thién céng nghé chuyén gen vio ciy tréng sé giap céng
nghé nay duge ti€p nhan thin thién hon trong tudng lai khéng xa, tao ra céc san
* phdm cé ich cho xa héi d& khéng c6 dudc bng cong nghé tao gidng truyén théng.

Cdc két qud nghién ciu nhdm hai muc tiéu chinh:

1. Tiéu chudn héa phuong phép chuyén gen bing Agrobacterium tumefaciens
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vad may bdn gen trén céc gidng lia nhém indica tréng ¢ Viét Nam
(KDML105, IR64) va tao dong liia bién déi gen khang rdy nau.

2. Tao dong lia bién d8i gen khang siu duc thin gqua trung gian
Agrobacterium tumefacieris vi hé théng chon loc bing khang sinh va chon
loc bing mannose.

3.5.2. Hoan thién quy trinh chuyén gen trén giéng laa nhém indica
va tao dong I0a bién doi gen khang ray niu

3.5.2.1. Noi dung

Tiéu chuéin hod phudng phap chuyén gen qua trung gian Agrobacterium va
stung bin gen trén céc gidng lda nhém indica (IR64, KDML105) dang tréng phd
bién & nudc ta (MBSCL) va tign hanh chuyén gen hitu dung GNA dé tao dong lda -
bién ddi gen khéang rdy néu.
3.5.2.2, Vit liéu va phuong phdp nghién ciu

a) Vit lidu thue vat

Phuong phap chuyén gen bing Agrobacterium va may bin gen da duge thuc
hién trén cic giéng lia nhém indica (IR64, KDML105) dang trong phé bién 4
nudc ta (DBSCL) va gidng Taipei 309 thude nhém japonica 1am déi ching.

b) Cac phuong phap chuyén gen

Gen dugc chuyén bing 2 phuong phap sau:
- Phuong phdp chuyén gen bdng Agrobacterium

Tao mo seo: Hat gao va phéi non (2 tudn sau trd) cla cac glong KDML 105, IR 64

va Taipei 309 du’dc dung lam vat lidu nudi cay.

Chudn bi vi khud’n: Déng vi khudn A. tumefaciens LBA4404 mang plasmit pTOK233
nhan tit Cong ty thudc 14 Nhat (Hei va ctv. 1994) dude dung dé chuyén gen.

Vi khudn A. tumefaciens, tii 6ng tén trit trong glycerol 50%, dugc nudi ciy
trén méi trudng AB (Chilton va ctv. 1974). Ting khudn lac mét ctia vi khudn Qugc
chuyén nudi trong méi truong YEP (An va CS. 1988) ¢6 hygromycin 50mg/l va
nudi 28 - 30 gid, & 28°C. Dung dich vi khu&n nay dudc li tdm trong 15 phit (2800
vong/phiit). Vi khuén thu dudc pha lodng trong 10ml dung dich PIM2 chita
- 100mM AS va 0 8 29°C trong 14 -16 gid véi toc df léc 200rpm (dat mat s6 ODgy;
1,6-1,9), b8 sung 200mM AS trudc khi chiing 1én mé seo va phdi non.

Khiz tring bé mdt: Cac hat gao sau khi béc vo va hat lda tit béng lda 2 tudn sau
tré duge khilt trimg bing dung dich Sodium hypochloride 2% trong 30 phut (2
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14n), sau @6 riia lai nhiéu l4n véi nudc cat vo tring.

Nuéi cdy phoi non: Phoi non cta hat lia duge tach dudi kinh soi ndi, dat lén
moi trudng lay nhiém vi khuén (cocultivation medium) MSGAs véi bé mit caa

thudn (scutellum) hudng 16n trén.

Hat gao: Cac hat gao sau khi khit trang duge nudi cdy trén moi trudng tao md
seo MSCI. Sau 3 tuén, cac mé seo c6 kha nang sinh phéi duge tach nhd khoang 1-
2mm va chuyén sang méi trudng tién lay nhiém MSCI va giit & 28°C khoang 4 - 5

ngay réi chuyén sang mdi trudng MSGAs.

M3i phéi non va mé seo trén mdi trudng MSGAs duge ching véi 10u] dung '
dich vi khuén A. fumefaciens, 0 2 - 3 ngdy trong toi d 24 - 25°C. Sau 3 ngay, cac
phéi non v mé seo duge chuyén sang méi trudng MSRe c6 carbenicillin 250mg/l
va cefotaxim 100mg/! d& {c ché& su phat trién A. tumefaciens.

Chon loc va tdi sinh cdy chuyén gen: Sau 3 tudn, cic md seo phat trién tit phoi
non hay tit md seo duge ching vdi vi khudn duge tach nhoé thanh 1 - 2mm, cay
trén moéi trudng chon loc MSSe c6 carbenicillin 250mg/l, cefotaxim 100mg/l va
Hygromycin 30 mg/l trong 3 tudn, Cac md seo khang hygromycin duge tiép tuc
chon loc trén méi truong cé hygromycin 50mg/l. Cac dong khang hygromycin duge
chuyén sang méi trudng ting sinh N6P trong 2 hodc 3 tudn trude khi chuyén’
sang moéi trudng tai sinh MSRe. Céac dong khang nay dugc gili trong phong nudi
cdy c6 cudng d6 anh sang 2500lux, d6 4m 70%, nhiét dé 28°C, 16 gid chiéu
sang/mgay. Ca3 t4i sinh dude chuyén sang méi trudng tao ré MSR. Cay con sau dé
duge chuyén tréng nha kinh cho cac phén tich tiép theo.

- Chuyén gen béng sing bdn gen

Chuén bi mé seo: Hat gao clia cac giong lda KDML105, IR 64, Taipei 309 dugc
diing cho c4c thi nghiém nudi ¢4y mé va chuyén gen.

Hat gao duge khtt tring nhu budc trén. Hat gao dugc cay trén méi trudng tao
md seo MSCI va nudi trong t&i & 28°C. Theo déi sy phat trién clia mé seo trong 3
tuén. Cac md seo c6 dang sinh phdi dudc chon va tach nhé (3mm) trén méi
truding N60.5 trudc khi bdn gen it nhat 4 gio.

Quy trinh bdn gen: Dong E.coli mang plasmit pWG1515-gusA-hpt mang gen
-hpt khang hygromycin va gen gus, pUbi-cryIA(c), pUbi-GNA duge dung dé

chuyén vao cac gidng lda.

Déng vi khuan chida cac plasmit duge bao quan, tdn trit trong glycerol 50%
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(v/v) va nubi cay trén mdi trudng LB. Ting khuén lac don cla E.coli duge nudi
trong méi trudng TB chita Ampicilline 100 mgl' va nubi tit 15 - 18 g.ia ¢ nhiét dé
37°C. Dung dich vi khuéin nay dugc ding cho ly trich plasmid-DNA. DNA cla
plasmid dugc ly trich theo bd Kit (Concert Rapid Plamid Purification Systems,
hing Life Technologies) theo phuong phap cua Birnboim va Doly (1979). DNA
duge pha loang trong TE & ndng dé 1pg/pl. DNA clia dong pWG1515-gusA-hpt
dudc bén riéng 1 hodc cung két hdp véi cac gen hitu dung khac. DNA nay duge
diing cho quy trinh bén gen.

DNA dudc tdm trén cac hat vi dan bing vang (Au) ¢é kich thuéc 1y, cic vi dan
mang DNA dugc bén vao md seo da nudi 4 gid trén méi truong N6 nhd méy ban
gen Biolistic PDS-1000 He véi cic khodng cach va ap lyc ban khac nhau.

Chon loc va tdi sinh cy chuyén gen: Sau khi bén 20 - 24 gig, cAc md seo duge
chuyén sang méi trudng phuc héi MSCI dé nhan md seo. Sau 2 tun, cic md seo
dugc tach nhd 1 - 2mm va chuyén sang méi trudng chon loc MSSe ¢6 hygromycin
30mg/l. Sau 3 tudn, cic md seo sdng s6t duge tach nhé va chuyén sang méi trudng

chon loc 1an thit 2 ¢6 hygromyein 50mg/l.

Céac dong khang hygromyein va phat trién qua 2 1n chon loc dugc chuyén qua
m6éi truong N6P (nhan nhanh md seo) va theo di su phat trién cia mé seo ti1 2 -
3 tudn. Cac mé seo phat trién t8t duge chuyén sang mdi trudng tai sinh MSRe va
nudi 6 28°C trong t6i 1 tudn trudc khi duge chuyén dén phong sang c6 4m dd 70%,
nhiét d§ 28°C va thoi gian chiéu sang 16 gid/ngay. Cay tai sinh duge chuyén sang
méi trudng tao r& MSR. Sau khi ré da phat trién ddy da cay con chuyén vao chau
da't va tréng  nha kinh.

¢) Cac phuong phap danh gia cay chuyén gen
Viéc danh gia ciy chuyén gen dugc tién hanh theo hai miic d6 chinh 1a &
phong thi nghiém va trong nha kinh.

< . A . A A
- Trac nghiém sy biéu hién gen gus

Tric nghiém su biéu hién tam thoi (transient assay) gen gus trong t& bao
dugc chuyén gen duge thuc hién & cac md seo vio ngay thit 3 sau khi chiing hoic
bin, tric nghiém sy biéu hién 6n dinh (stable assay) & cAc mé seo phat trién tét
qua chon loc trudc khi tai sinh va & cAy téi sinh (Jefferson, 1987).

Cac vat lidu gébm md seo duge chling A. tumefaciens hodc ban gen sau 3 ngay
va doan phién 14 dai 5 - 10mm clia cac cay tai sinh dudc chuyén vao 16 cla dia

nhiéu giéng ¢6 chia dung dich X-Gluc. Quan sat sy biéu hién gen gus, sau 24 gid
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4 & 37°C cac mAu ¢6 nhiing diém mau xanh. Diép luc t& trong 1a dugc tiy bing

hén hop aceton: methanol (1:3).
- Thiz nghiém sinh hoc tinh khdng déi voi rdy ndu

Vit lidu dung cu: Dung cy nudi rdy (I6ng, khay, chiu nhé, thude trit nim...); -
Dung cu chon loc rdy (idng kinh, khay nho, pen, thude, thé nhd...); Gidng lia Tai
Nguyén mua lam thic &n cho rdy (30 - 45 ngay tudi) ; Giéng Ptb33 lam gidng
chuén khang, gishg TN1 lam chuén nhiém ; Cac dong laa chuyén gen c¢in chon loc.

Phuong phdp: Chon loc theo phuong phap hop ma cia IRRI, cé chinh siia cho
phit hop véi diéu kién ctia nudc ta. Gidng duge ngdm G nhu mam, cdy trong khay
btn min thanh hang, 5 lan nhéc lai ké ca TN1 va Ptb33. Tha riy ddrig (cing) tudi
2 ho#c 3 khi cdy ma 2 hodc 3 1a (2 - 4 ngay sau khi ciy) véi mat s6 4 - 6 con/tép.
Danh gia khi giohg chuin nhiém chay rui & c&p 9 (7 - 10 ngiy sau khi tha ray),
theo thang diém cip 9 ctia IRRL

3.5.2.3. Két qua thic hién chuyén gen
a) Tiéu chqﬁn héa quy trinhchuyén gen bang A. tumefaciens

Sy bidu hién tam thdi cta phan tng gus thé hién plasmit dd chuyén vao t&
bao ching vdi A. tumefaciens.

Qua 3 lan thi nghiém, ty 1&é mé seo c6 phan iing gus khac nhau tuy giong,
nhin chung con thip, khoang 6 - 12,6% trén cac giéng indica so véi gidng japonica
d6i chiing, 22 - 38% (Bang 29).

Bang 29. Ty 1é ¢ biéu hién GUS 4 cac gidng lia thi nghiém

. Ti1& mé seo bidu hién gus tam théi (%)
STT Tén giéng - - -
Lan 1 Lan 2 Lan 3
1 Taipei 309 24,0 22,7 38,2
2 KDML105 80 10,0 _ 12,6
3 IR64 6,0 0 10,0

Bang 30. S§ dong tai sinh tir cac md seo qua chon loc

sSTT Tén gidng S8 dong tal sinh S dong bi€u hién gus dudng tinh
1 Taipei 309 7 3
2 KDML105 5 2
3 IR64 4 3
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309; 5 dong KDML105 va 4 dong IR64.

Tréc nghiém su biéu hién gus trén 14 cac dong tai sinh cho thiy, s0 dong cho
phan tng gus ducng tinh it hon s6 dong t4i sinh (Bang 30) c6 thé do cac dong
thoat khéi su chon loc (escape) hodc doan DNA duge chuyén bi loai trit khoi t€ bao

trong qué trinh phén chia, phin hoéa.

Hinh 59. St s6ng s6t va phat trién ctia cac mé seo trén mdi trudng chon ioc (Hyg 50 mg/l) sau 2 tuan
nudi cdy

Hinh 60. Cay chuyén gen KDML105 tai sinh va sy biéu hién gen gus

b) Tiéu chuan héa chuyén gen bing siing bin gen

May ban gen Biorad dude st dung (Hinh 61). Cac ap luc va khoang cach bin
khac nhau duge thit nghiém dé tim ra cac théng s6 bdn thich hgp. Két qua cho
thay khi bén & khoang cach A véi ap lye 900, 1100psi (pound per square inch) cho
két qua t6t hon khi bin & cac thong s khac.

Khi bén & khodng cach A véi ap lue 1350psi, tuy cho ty 1& phan tdng GUS tam
thdi cao, nhung ty 1é mé seo phat trién qua chon loc thap hon & ap luc 900 va
1100psi, ¢6 thé do ap luc cao lam tén thudng cac t& bao mé seo (Bang 31).
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Bang 31. Anh hudng théng s6 ban trén hiéu qua chuyén gen & giéng Taipei 309

Khodng cach | Apiyc (psi) | Phin img GUS tam thdi (%) | Ty I& md seo séng sau chon loc (%)

900 12 7.3

A 1100 14 97

(rack1-3) ;
1350 16 5,2
900 2 0

B 1100 4 Y

{rack 2-4)
1350 2 0

Hinh 61. May bin gen PSD He1100
Sau khi tht nghiém cac thong s6 bin thich hgp, cac giéng lda dang trong phd
bién tai PBSCL dugc thit nghiém kha ning tudng thich véi hé théng chuyén gen.

Ty 1& md seo c6 phan tng GUS tam thdi khac nhau tuy gidng, nhung con rat
thép G céc gidng indica so véi giéng japonica d61 chitng (Bang 32).

Bang 32. Ty 1& mb seo biéu hién GUS cha cac giéng la

STT Tén gidng Phan ing (?:)s tamthai | Tylé cn:; :T:c s(c“:’z)g say
1 Taipei 309 146 10,8
2 KDML 105 9,5 7.7
3 IR64 12 8,5
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Bang 33. S dong tai sinh tir cac giéng dugc chuyén gen

STT Tén gidng So cay tai sinh
1 Taipei 309 5
2 KDML105 3
3 IR64 2

Qua chon loc va tai sinh cdc md seo séng sét, thu dude 5 dong Taipei 309; 3
dong KDML105; 2 dong IR64 (Bang 33). Cac dong tai sinh nay duge thit nghiém
su bidu hién gus (Hinh 62) va dude chuyén sang tréng trén d4t trong nha luéi va
phat trién binh thuong (Hinh 63, 64).

Hinh 63. Cac dong chuyén gen trdng trong nha Hinh 64. Su sinh trudng binh thudng clia cay
kinh chuyén gen

c) K&t qua chuyén gen khang siau GNA vao laa

Sau khi tiéu chudn héa phuong phap chuyén gen, hai gen hitu dung GNA
(trén plasmit pUbi-GNA) dugc chuyén vao cac gidng lia KDML105, IR64 va
Taipei309 (jeponica) bing sing bin gen. Gen GNA dugc biét tao tinh khang riy
néu, gen crylA(c) tao tinh khang siu dyc than.
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Két qua chuyén nap gen GNA dude tém tit 6 Bang 34. O ap luc 1100A, gidng
KDML105 cho ty 1é md seo séng qua chon loc 14n 2 dat 8,3% so vdi giéng
Taipei309 dat 12,7%. Giéng TR64 c6 t§ 16 thap hon, 3,9%.

Béang 34. K&t qua chuyén gen plasmit pUbi-GNA

Tilé md seo sdng sau | Ti |é@ md seo sdng sau chon
0, r-3 0, rd . Y
Tén giéng chon loc 14n 1 (%) loc 1dn 2 (%) $8 :::‘hg tai
900A 1100A 900A 1100A
KDML105 16,8 226 6,7 8,3 9
IR64 13,2 14,4 6,4 39 6
Taipei 309 20,8 21,3 96 12,7 12

d) Thi¥ nghiém tinh khang riy ndu clia cic dong nhin gen GNA

Cac dong bién d6i gen GNA thé& hé T4 duge thi nghiém tinh khang rdy nau
v6i gidng chudn khang Ptb33 mang gen khang Bph2 va Bph3, giéng chuin nhiém
TN1 khéng mang gen khang.

Két qua duge trinh bay 6 Bang 34 cho thay trong cac dong lia KDML105
chuyén gen GNA, mo6t dong T29 (14-1-2-5-2) ¢6 tinh khang cdp 3, so véi giéng
chuéin khang c&p 1, chufin nhiém cdp 9, gidng bd me géc KDML105 cép 9. Ty 1&
dong bién d6i gen cho phan ing cdp 5 chi€m ty 18 35,4% (17/48 dong). Giéng lia
¢6 cdp khang rdy ndu 3 - 5 trong thil nghiém nha luéi thudng khang riy niu
trong diéu kién ngoai dong. Cac giéng lia dang trong trong san xuit hién nay
hau nhu chua ¢6 giong nao cé tinh khang cap 1.

Hinh 65. Thir nghiém tinh khang rdy ndu cia cac dong lia chuyén gen GNA
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Bang 35. K&t qua thir rdy déi v6i cac dong Ita KDML105 chuyén gen GNA

STT | Ky hiéu Dong Cip hai Phan (ng
1 T1 12-1- 1-1-1 7 N
2 T2 1214112 7
3 |13 12-1-1-2-1 5 HN
4 T4 12-1-1-2-2 5 HN
5 5 12-4-1-3-1 7 N
6 T6 12-1-1-4 7
7 7 12-1-2-1-1 9 RN
8 T8 12-1-2-1-2 Khong thi Khang thit
9 T9 12-1-3-1-1 7 N
10 T10 12-1-3-2-1 7 N
11 T11 13-1-1-2-1 7 N
12 T12 13-1-4-1-1 7 N
13 T13 13-1-5-1-1 7 N
14 T14 13-1-6-1-1 7 N
15 T15 13-1-4-2-1 7 N
16 T18 13-1-6-1-2 5 HN
17 T17 13-1-2°1-2 5 HN
18 T18 113-1-21-1 7 N
19 T19 13-1-3-1-1 7 N
20 T20 13-1-3-1-2 5 HN
21 I'124 14-1-1-1-1 7 N
22 T22 14-1-1-2-1 5 HN
23 T23 14-1-1-6-1 7 N
24 T24 14-1-1-7-1 7 N
25 T25 14-1-1-7-2 5 HN
26 26 14-1-1-8-1 5 HN
27 T27 14-1-2-3-1 5 HN
28 128 14-1-2-5-1 5 HN
29 T29 14-1-2-5-2 3 HK
30 T30 14-1-2-6-1 7 N
31 T31 14-1-2-6-1 5 HN
32 732 14-1-2-6-2 5 HN
33 T33 14-1-3-2-1 7
34 T34 14-1-3-2-1 7
35 T35 14-1-4-1-1 7 N
36 T36 14-1-4-4-1 5 HN
a7 737 14-1-5-4-1 5 HN
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38 1738 14-1-6-4-1 5 HN
39 T39 14-1-7-6-1 7 N
40 T40 14-1-7-6-1 5 HN
41 T41 14-1-7-6-1 Khéng thit Khéng thir
42 T42 14-1-7-6-1 7 N
43 T43 14-1-8-2-1 7 N
44 T44 14-1-8-2-2 5 HN
45 T45 14-1-8-3-1 7 N
46 T46 14-1-8-5-1 7 N
47 T47 14-1-8-5-2 7 N
48 T48 14-1-0-2-1 7 N
49 T49 16-1-1-1-1 7 N
50 T50 16-1-1-1-2 7 N
51 TN1 Chuan nhiémrdy |9 RN
52 PTB3 Chuén khang ray | 1 K
53 KDML105 | Gifng bé me

** T8 va T41 khong d0 hat dé thir riy

e) Két luan vé chuyén gen khang ray vao cay lua

Tl cic k&t qua trén, cho thiy c6 thé ap dung cAc hé théng chuyén gen qua
trung gian Agrobacterium tumefaciens hay dimg sing bin gen da duge tidu chudn
héa trong diéw kién phong thi nghiém cta Vién laa bBSCL dé chuyén cac gen

htiu dung vao ciy laa.

Cac dong tai sinh dude chuyén gen véi plasmit pUbi-GNA (mang gen khang
riy nau GNA) sinh trudng binh thudng trong nha kinh, biéu hién su khang ray
niu 6 cip 3 - 5.

3.5.3. Chuyén gen crylA(b,c} khing siu va gen Xa2l khang bénh
bac la vao cay laa thong qua Agrobacterium tumefaciens
3.5.3.1. Co 56 khoa hoc va thuc tién cua viée chuyén gen khding sdu duc
thdn vao cay lia

Lia (Oryza sativar L.) 12 mot loai cay trong quan trong. Hon mét nita dan s6
trén thé gidi sti dung lda nhu ngudn cung c¢dp luong thue chinh. § Viét Nam, lua
duge trong rong rai va la ngudn luong thuc quan trong nh&t. Tuy nhién, ning
suat lia phu thudc rat nhiéu vao diéu kién ngoai canh nhu khi hau, thdi tiét, dac
diém tho nhudng va siu bénh. Hién nay, sy phat trién cla céng nghé sinh hoc,
dac biét 1a k¥ thuit nudi cAy md t&€ bao, ky thuat di truyén va ky thuat phan ti
cho phép cac nha tao giéng ning cao tinh chéng chiu cha cay tréng mét cach

nhanh chéng.
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Chuyén gen théng qua A. tumefaciens ngay cang duge dng dung réng rai dé
chuyén mét hay nhiéu gen vao cdy trong. Tinh uu viét caa hé thdng chuyén gen
nay 13 hiéu qua tao ciy chuyén gen bén viing cao, c6 thé chuyén mét doan ADN
c6 kich thudc tuong d6i 16n, khong cin dén thiét bi cling nhu hé théng nudi cay
phic tap. Ngoii ra, lugng ban sao gen chuyén it tao thuan lIgi trong viéc phan tich
cling nhu biéu hién gen mdi trong ciy chuyén gen. Nhitng nim gin day bat dau
¢6 nhiing két qua nghién citu vé kha nang chuyén gen théng qua A. tumefuciens &
ciy lda trong dé da chuyén gen thanh céng ca & lda japonica va lia indica, lua

indica c6 kha ning tai sinh va chuyén gen thap hon so véi lda japonica.

Muc dich nghién ctiu cla chﬁng.t(“)i 12 dung phuong phap chuyén gen thong
qua A. tumefaciens dé tao cdy lia mang cac gen khang sdu bénh Adéc biét gen
khang sau duc than. Vi déi véi loai sidu hai nay, bién phap phong trit biang dung .
gidng khang khéng dem lai két qua. Hon 30 nim qua Vién Nghién cdu Lia quédc
t& di chon loc tinh khang séu duc than cho hon 30.000 giéng lia nhung chua tim
ra gidng khang (IRRI, 1995). Do vay, chuyén gen khang sau duc than vao ciy lia
bing cong nghé gen la phuong phap nhiéu hia hen, viée tao ra cac gidng lia bién
d6i gen khang sau duc than sé gidp gidm lugng thude trir sau, tiét kiém chi phi va
giam 6 nhiém maéi truong.

Mot s tac gid théng bao da tao dude cac dong lia japonica va indica chuyén gen
Bt khang duge sau duc than mau hong, sdu duc than soc, sdu duc than mau vang va
sdu cudn 1a (Fujimote va CS, 1993; Duan va CS, 1996; Nayak va CS, 1997; Datta va
CS, 1998). Wu va CS, 2002 bao céo gidng lda japonica chuyén gen crylA(b) tao duge
tinh khang sdu duc than 6n dinh & thé hé R6 va trong didu kién thi nghiém ngoai
dong. Tuy nhién, chua thay cé bao cdo vé viée tao dong lda bién ddi gen Bt trén nén
giohg c6 dic tinh ndéng hoc t6t. Hon nita, trong chuyén gen ¢ ciy tréng, hé thong chon
loc cdy bién déi gen théng dung nhat 14 st dung thudc khang sinh hoic thude trit cd.
Cac t& bao da bién déi gen c6 kha nang phat trién binh thudng trong moi trudng nudi
cdy cb chia chit khang sinh (thudng dung nhat 14 hygromycin) hodc chat trit co
(thuong ding nhat 1a PPT). Viée stt dung cic hé théng chon loc nay gay nhiéu lo ngai
v& tinh an toan clia ciy trong bién ddi gen d6i véi moi trudng va site khoé con ngudi.
Nhim khic phuc nhuge diém nay, gin diy mét phuong phap chon loc mdéi da duge
ung dung, d6 1a hé théng chon loc bing mannose. -

Hé théng chon loc nay dua trén viee st dung gen pmi- duge phan 1ap tu

Escherichia coli- 1am gen chi thi dé didu khién tao ra enzyme phosphomannose

isomerase (Miles v& Guest, 1984). Trong méi trudng nudi cdy cé thém mannose, t&
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bao déi ching khéng mang gen pmi, enzyme hexokinase trong cac t&€ bao lam bién
d81 mannose thanh mannose-6-phosphate 14 ngudn carbon ma t& bao ciy khong si
dung nén khoéng phét trién duge. Ngudgc lai, cac t& bao ¢6 mang gen pmi, enzyme
phosphomannose isomerase dugc tao ra lam chuyén héa mannose-6-phosphate
thanh fructose-6-phosphate 13 ngudn carbon ma t& bao ciy cé thé st dung cho sy
sinh trudng phat trién. Vi vay, chi ¢6 cdy tréng c6 mang gen pmi méi c6 kha nang
phat trién binh thudng trong méi trudng nudi cdy ¢6 chia mannose, trong khi cac
cay khong ¢6 gen pmi khong phat trién dude. Hé théng chon loc bang mannose da
duge ap dung trong tao cay bién dbi gen & cAy ct cal dudng (Joersho va CS, 1998),
bap, lda mi (Wright va CS, 2001) va lia indica (Hoa va Bong, 2003).

Trong nghién cGu nay, ching téi tao cay bién nap gen crylArbiva crylA(c)
kbang sau biing Agrobacterium va si dung hai hé thong chon loc biing mannose
va chon loc bing khang sinh trén cac giéng lia cé dic tinh néng hoc va phim chat
t6t. Muc dich so sanh hai hé théng chon loc nham tim ra phuong phap t6i uu cho
céng nghé chuyén gen & ciy lda va giai phap khéc phuc cic méi lo ngai vé tinh an

toan cua ey bicn doi gen hién nay.

3.5.3.2. Tao dong lia bién déi gen khding sdu duc thdn va khdng bénh bac

ld théng qua A . tumefaciens va chon loc bang Hyg

a) Vat lidu va phuong phép nghién ciu

- Vat liéu

M6 seo 15 - 25 ngay tudi tit hat cha giong laa C71 do (Vién Bao vé Thuyc vat
cung cip), dugc dung lam vat liu dé chuyén gen.

Chingfvector LBA4404/pC1300, LBA4404/pC1301 mang gen Xa2l khéang
bénh bac 14 va gen CryIA(b) khang sdu duc than. Vector EHA105/pC1300 mang
gen CrylA(c) khang siu duc thén. Cac vector nay déu mang gen chon loc khang
hygromycin Apt.

- Phuong phdp nghién ciu

Tao mo seo: Hat lda C71 boéc vo, khit tring bang cdn 70° trong 1 phit, nude
giaven 60% trong 25 phut, rita k¥ bang nudc cit tiét trung 3 1an. Hat da khit trung
duge tham khé trén gidy thdm tiét tring va cdy 1én méi trudng tao md seo (MS*;
30g/l saccharose; 10g/l agar; 2,0 mg/l 2,4-D) nudi trong téi, d nhiét dd 25+2°C.

Tao dich huyén phu A. tumefaciens, nhiém mé seo va nudi cbng sinh: Khuan duge
14y tit glycerol nudi trong mé1 truong LB long, lc 220v/p ¢ 28°C trong 12 - 14 gid.
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Cay quét trén méi trudng LB thach cé b8 sung kanamycin 50mg/l, nuéi & 29°C
trong 3 ngay. LAy mét khuén lac vi khudn ldc 220v/p, 28°C qua dém trong 100ml
moi trudng LB 16ng c6 bd sung kanamycin 50mg/l. L&y ra 4ml cho vao mdi truong
LB 16ng méi, nudi léc tiép 4 gid trong cung diéu kién. Ly tdm thu sinh khéi t& bao
réi hoa tan vao méi trudng MS long c¢é bd sung AS dé tang hidu qua chuyén gen
(Hood E.E & CS, 1993; Ian Godwin & CS,1990).

M6 seo lia 15-18 ngdy tudi, dugc ngdm trong dich huyén phi vi khudn c6 mét
d9 ODge=0.2-0.4 (1.0 ODge=3.10° t& bao) trong 16 phut. Sau khi thim khé dich méi
truong trén gidy loc khi triing, mé seo dude nuéi cong sinh (méi trudng tao mé seo cé
bé sung 50uM AS) véi vi khudn trong 3 ngay & nhiét do 25+2°C, trong t8i.

Chon loc mé seo, chuyén gen va tdi sinh cdy: Sau ba ngay, mé seo dude ngam
vd rda vi khudn trong méi trudng long nudi md seo ¢6 bd sung 300mg/l
cefotaxime. Sau khi thAm khé trén gidy thim, md seo dﬁ(_jc cdy 1én mdi trudng
chon loc ¢é chia 50mg/l hygromycin va 250mg/l cefotaxime trong 3 - 4 tuin.
Nhitng mé seo séng sét dude cdy chuyén 18n méi trudng tai sinh, dit dudi gidn
dén 2000lux, chu ki sdng té1 v6i ti 18 8h sang/16h t61, & nhiét do 25+2°C. |

Phan ldp khudn bac ld: Vi khuin Xathomonas oryzae dudc phan lap ti 14 lua
bi bénh bac 14 (do B6 mén Bénh hai laa, Vién Bao vé thue vat cung cap) theo so

do6 sau:

So dé 1. Phan Iap vi khuadn Xathomonas oryzae tir 14 lua bi bénh bac la

La cay bi bénh

'

Rdra sach |4

'

Chon vét bénh, ¢t vét 1a bi bénh thanh nhiing manh nhd (2 mm x 2mm)

Khir triing manh f4 bénh béng HgCl, 0,1% trong 5 gidy, ethanol 70% trong 1 phat, sau dé ria 3 Ian
vdi nudc cat khif triing, thdm khé trén gidy tham tiét triing

!

Bat cac manh 1a bénh 1én dia petri chita mai trudng phan lap khuan bac [a*, G & 30°C trong 72 gid

Xac dinh dae tinh hinh thai cda khudn (bang kinh ap va kinh hién vi)

¢

Thir d6 ddc cha vi khudn truc tiép trén 13 10a

‘

Nhén trén mai truting thach
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(*) Méi trudng phan lap khudn Xanthomonas oryae 1a méi trudng khoai tay
ban téng hgp clia Wakimoto [11], thanh phin méi trudng gbm cé:

Khoai tay: 300g
Ca(NO,),. 4H,0: 0,5g
Na,HPO,. 12 H,0: 2g
Pepton: og
Saccharoza: 20g
Agar: 17-20g

DAan nuéc cat dén 1 1it, pH 6,8 - 7
b) Két qua va thao luan
i) Chon loc mé seo va tat sinh cy

Ty 1é tac mo seo & giong laa C71 khoang 92% cao tuong duong véi ty 1é tao md
seo cua gidng lia Binatoa (indica) do Noorain va CS thuc hién.

Sau 3 - 4 tuan chon lgc trén méi trudng c6 hygromycin, cidc mé seo d61 ching
khéng nhidém khudn va mét s6 mé seo nhiém khudn bit ddu chuyén din sang mau
nau den (Hinh 67.1).

Hinh 66. Tac mé seo & giéng lGa C71 Hinh 67. Mé seo trén maéi trudng chon loc
1. Hat bt ddu tao mé seo; 2. M6 seo 14 ngay wdi 1. M6 seo mdi dua vao chon loc; 2. Md seo sau 3 tudn
chon loc

Céc mé seo d0i chitng chuyén sang mau nau den rd rét so véi cic méd seo
nhidm khu#n. Hiu hét cic mé d6i chitng déu chét sau 4 tudn chon loc (Hinh 68).
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Hinh 68. Chon loc md seo
1. M& seo da nhiém khudn sau 3 tudn chen loc; 2. M6 seo khéng nhidm khuin sau é tudn chon loc

Qua thi nghiém, ching t6i nhan thdy mé seo tit 15 - 18 ngay tudi dung cho
chuyén gen la t6t nhat. Két qua thu dude ty 16 mo seo séng sét sau khi chon loe trén
mdi trudng c6 hygromycin cao hon Noorain va cdng su thuc hién khoang 15%.

Do kha nang tai sinh ctua lda indica da duge Fauquet va CS chdng minh 14
th&p hon so véi lda japonica nén dé rit ngén thoi gian déng thdi tang kha nang
tai sinh cia cdy lda chuyén gen, cic md seo s6ng s6t sau khi chon loc 3 - 4 tudn

duge chuyén 1én méi trudng R thay vi chon loc tit 6 - 8 tudn & lia japonica.

Céac mé séng s6t nay cho cay tai sinh sau khoang 50 - 60 ngay (Hinh 69).

Hinh 69. Cay tai sinh
1. Cay tai sinh sau 15 ngay; 2. Cay tai sinh sau 50 ngay, da tao ré

Cac cay dudc tach riéng tif cum cay tai sinh va sau dé cdy chuyén lén méi
trudng R chon loc ¢6 hygromycin néng d6 50mg/l, chon loc tif 10 - 12 ngay, d6i

chimg 14 cay lia C71 khéng chuyén gen va ciy lda C71 chuyén gen da ¢6 két qui
PCR gen hpt duong tinh. Ty 1é cdy tai sinh va két qua dudc trinh bay & Bang 36.
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Béng 36. K&t qua chon loc va tai sinh cay

S fné seo X | S&mbseo féng AU | oiméseo | S8 cay Sc‘)’_o.::éy s‘é'ng sau thir tr‘én
TN Iy nhiém chon loc / s6 mo seo t4i sinh con mbi trugng hg!’gr?mycml
khuan chon loc Tong s6 cdy
Gen Cry 1A (c) (gen khang sau duc than) '
1 750 300/ 750 (40%)
2 400 80/ 400 (20%)
3 1600 400/ 1600 (25%) 42 cum céay 631 56/631 (8.9%)
4 500 200/500 (40%) tai sinh
5 250 100/ 250 (40%})
GenCry 1A (b) (gen khding sduducthan) - .
1 1300 503/ 1300 (38%) )
2 600 78cymcldy | 4645 51/1015 (5%)
430/ 1300 (33%) tai sinh
3 700
Gen Xa21 (gen khang vi khudn Xanthomonas oryzae gy bénh bac Ia)
1 500 127/ 500 (25%) )
2 500 114/ 500 (23%) SIS eAY | 2032 174/ 2032 (8,6%)
3 500 145/ 500 (29%)

Ty 1& cdy sdng sét thu dude so véi tdng s6 cdy chon loc sau khi chon loc trén
mbi truong ¢6 hygromyecin khoang 5% - 8,9%.

ii) Két qua kiém tra PCR su c6 mdt cia gen crylA(c) va tréng thit nghiém

ngoai nha g

Hinh 70. K&t qua nhan doan gen crylA(c) bang ky thuat PCR
M. Marker 1kb; 1.Plasmit pC1300/CrylA(c); 6, 7, 12. Duong tinh; 2-5, 8-11, 13, 14. Am tinh
Két qua cho thdy ADN tdng s6 clia cac dong cAy chuyén gen sbng trén méi
trudng hygromycin dude tach theo phuong phap caa Egnin va CS ¢é chét lugng
t6t & diéu kién dé tién hanh phan tdng PCR va cac k§ thuat sinh hoc phéan ti
tiép theo. Cac primer ding dé kiém tra su c6 mit cla gen crylA(c) va cryIA(d)
dugc thiét k& theo chudng trinh DNA Star.

Phan tng PCR dugc diing dé kiém tra cAy chuyén gen cryIA(c). K&t qua kiém tra
45 dong cay chuyén gen thu dudc 5 dong ciy duong tinh thé hién & cac cot 6, 7, 9, 10,
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12 trén hinh 70 dat 6,6%. Ty 1é cdy chuyén gen nay cao hon so véi cac két qua
chuyén gen théng qua A. tumefaciens vio lGa indica di dat dugde trude day. Cac cay
chuyén gen crylA(c) c6 két qua PCR duong tinh dugc dem trong ngoai nha ludi sinh
trudng va phat trién binh thudng, khong c6 biéu hién gi khac la. Ching t6i da thu
hat thé hé T1 clia cac dong cAy dudng tinh nay. Mot s6 hat cia céc dong cdy T1 nay
da duge diém tra bing PCR va da thu dude mét dong cay T1/26 duong tinh.

iii) Két qud lay nhiém bénh bac ld

Cac manh 14 lia bi bénh bac 14 sau khi duge khu trang, dit 1én dia petri chda
mdi trudng phan lap sé dude U trong ta 4m J 30°C. Sau 72 gid, cic dia petri ¢c6
khuidn moc s& dudgc 14y ra khéi ti m, ddu tién quan sat bing mét thudng, sau dé

cdy trai @8 thu duge khuén lac, nhan dang khuén lac bing kinh lap va kinh hién
vi. Tién hanh thi ddc tinh ctia vi khudn phan lap dugc truc tiép trén 14 lia. Két
qua la d3 phén lap duge khudn Xanthomonas oryzae gy bénh bac 14 ¢ hia.

Hinh 71. Vi khudn Xanthomonas oryzae moc trén méi trudng phan lap

Sau khi 1y nhiém bénh bac 14 cho 41 déng cdy C71 tai sinh ti md seo sau
bién nap gen Xa2l (khang hygromycine) va cidy C71 khéng chuyén gen (d&i
chitng). Danh gia kha nang khang bénh cia cac dong lia sau 7 ngay va 14 ngay
lay nhiém bénh. Thoi gian thi nghiém dudc bd tri vao cudi thang 7 va diu thang
8, day la thdi diém c6 nhiét d6 va thdi gian chidu sang trong ngay rat thich hgp
cho st sinh trudng va phat trién cia khuin Xanthomonas oryzae. Két qua vé
phan ting véi bénh bac 14 cia 41 dong cdy C71 tai sinh tit mé seo sau bién nap
gen Xa21 va cdy ddi ching khéng chuyén gen sau hai 14n 1ay nhiém bénh duge
trinh bay trong Bang 38.

- Lay nhiém bénh bac la
Nhiing dong cAy C71 tai sinh tit mé seo sau bién nap gen Xa21 dugc xac dinh
132 khang hygromycine va cdy C71 khéng chuyén gen (d6i chting) sau 2 tuin nuéi

trén moéi trudng MS 1/10 duge dua ra trong trong cac chfu ngoai nha luéi (05
ciy/1 chiu). Thanh phan cac chit dinh dudng trong dit va ché& dé cham séc ¢ tat
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ca cae chau la nhu nhau. DAt trong cay duge tron theo ti 16: ddt : mun : phén ga =
5:5:3vaNPK=1,5-2%. '

Khi cay lda ¢6 5 - 6 14 (6 tudn tudi), bat ddu tién hanh lay nhiém bénh bac 1&
cho cay chuyén gen va ciy d6i chitng. Phuong phap lay nhim bénh bac 14: cdt 14
lta biing kéo nhing dich khuin, mat d6 khuan khoang 10° t& bao/ml, khoang
cach ti ddu 14 téi vi trf cdt 1a 3 - dem. Trong 3 ngay d4u cac chau lda duge dit
dudi mai che. Thi nghiém dugc nhéc lai 2 1an.

Kha ning khang bénh bac 14 cia cac dong lia chuyén gen va ciy d6i chiing
khéng chuyén gen sé duge danh gia sau 7 ngay va 14 ngay, ké tit ngay lay nhiém
bénh. Mitc 6 nhiém bénh duge danh gia theo thang phén cAp tiéu chuin clia Vién
nghién citu lia Quéc t& (IRRI).

Bang 37. Thang diém danh gia tinh trang nhiém bénh dsi vai lua

Piém % la b bénh
1 (khé&ng cao) Dudi 1% |4 bj bac (bang gidng tiéu chudn chéng bénh)
3 (khang kha) 1% - 5%
5 (nhiém trung binh) 5% - 25%
7 (nhiém n3ng) 25% - 50%
9 (nhiém rat ning) Trén 50% l4 bi bac (béng giéng tiéu chudn nhiém bénh)

S6 14 bi bénh x 100

Ty 1& bénh (% 14 bi bénh) =
Tong s6 14
- Két qua .

Sau khi lay nhiém bénh bac 14 cho 41 dong ciy C71 tai sinh ti mé seo sau bién
nap gen Xa21 (khang hygromycine) va cdy C71 khéng chuyén gen (d6i chiing). Panh
giad kha ning khang bénh cta cac dong lda sau 7 ngay va 14 ngay lay nhiém bénh.
Thdi gian thi nghidm duge b8 tri vao cudi thang 7 va d4u thang 8, day 14 thai diém co
nhigt d¢ va thoi gian chiéu sang trong ngay rat thich hgp cho su sinh trudng va phat
trién cta khuan Xanthomonas oryzae. Két qua vé phan tng v6i bénh bac 14 ctia 41
dong cay C71 tai sinh tit md seo sau bién nap gen Xa2l va cay déi ching khéng
chuyén gen sau hai l4n lay nhidm bénh dugc trinh bay trong Bang 38.
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Bang 38. Ty l& bénh va tinh trang nhiém bénh cla 41 dong cay C71 tai sinh tir mé seo chuyén gen
Xa21 sau 7 va 14 ngay Iay nhiém bénh bac la vai khuan Xan

K&t qud I3y nhidm bénh 4n 1 Két qud lay nhiém bénh 15n 2
Téan Sau 7 ngay Sau 14 ngay Sau7? ngay Sau 14 ngay
ons Kl |eovOl pigm | R %SO pigm niabenn| ™ 50 oiem | 2R 1% Sovol| pigm
Bc | 19,52 | 1000 5 2246 { 100,0 5 2168 | 1000 5 2440 | 1000 5
1 29,87 ¢ 1530 7 3452 | 1537 7 3864 | 1782 7 4465 | 183,0 7
2 3467 | 1776 7 39,36 | 1752 7 32,56 | 150,1 7 3851 | 157,8 7
3 38,26 | 196,0 7 49,03 | 2183 7 36,70 | 189,3 7 4918 | 2015 7
4 2424 | 1242 5 2444 | 1088 5 2542 | 117.3 7 28,48 | 1187 7
5 1220 | 62,5 5 1969 | 877 5 18,32 | 845 5 2213 | 907 5
6 45,08 | 236,11 7 51,00 | 2275 g 4326 | 1995 7 48,70 | 1995 7
7 40,91 | 2096 7 42,86 | 190,8 7 47,10 | 217.3 7 55,66 | 2281 9
8 1268 | 650 5 14,18 | 63,1 5 8,91 411 5 1360 | 557 5
g 13,30 | 681 5 16,97 | 756 5 7,58 35,0 5 1140 | 467 5
10 | 11,39 | 584 5 14,13 | 629 5 1250 | 57.7 5 14,81 60,7 5
11 | 24,67 | 1438 7 28,72 | 127.9 7 21,48 | 99,1 5 2550 i 1045 7
12 [ 1826 | 936 5 2463 | 00,7 5 22,16 | 102,2 5 2589 | 1061 7
13 | 16,17 | 828 5 19,33 | 86,1 5 1542 | 7114 5 17,39 | 713 5
14 | 26,14 ( 1339 5 29,27 | 1303 7 2460 | 1135 5 2763 | 113,2 7
15 6,40 27,7 5 7.08 271 5 7,15 33,0 5 9,84 40,3 5
16 6,74 34,5 5 8,25 36,3 5 6,59 304 5 8,73 35,8 5
17 | 1875 | 96,1 5 2064 | 91,9 5 21,06 | 971 5 | 2235 | 916 5
18 | 1282 | 657 5 16,16 | 72,0 5 8,99 41,5 5 10,60 | 434 5
19 { 46,23 | 2368 7 54,63 | 2432 9 42,31 | 1952 7 48,02 | 1968 7
20 | 1638 | 839 5 20,26 | 90.2 5 22,54 | 1040 5 255 | 1045 7
21 6,60 338 5 9,45 376 5 8,37 38,6 5 1502 | 616 5
22 5,13 26,3 5 5,67 29,7 5 7.63 35,2 5 1368 | 56,1 5
23 | 2256 | 1156 5 2546 | 1134 7 2480 | 1144 5 2736 | 1121 7
24 | 4494 | 2302 7 53,39 | 2377 9 39,49 | 1822 7 4157 | 1704 7
25 | 2073 | 106,2 5 27,37 | 1219 7 2657 | 1226 7 2813 | 1152 7
2% | 4283 | 2184 7 58,94 | 262.4 9 41,34 | 1907 7 49,35 | 2022 7
27 | 3056 | 1566 7 50,88 | 226,5 9 37,42 | 1726 7 4393 | 1780
28 | 50,70 | 2597 9 64,79 | 2885 9 4935 | 2276 7 53,49 | 219,2
29 4 1933 | 99,0 5 252 | 1122 7 2254 | 104,0 5 26,67 | 1093 7
36 | 1979 t 1014 5 2488 ! 1108 5 2496 | 1151 5 27,56 | 113.0 7
31 | 1819 | 932 5 2327 | 1036 5 2472 | 114,0 5 2717 1 1114 7
32 | 3684 | 1887 7 41,47 | 1833 7 4681 | 2159 7 50,83 | 2083 9
33 | 1860 | 953 5 2407 | 1072 5 21,49 | 991 5 26,05 | 1067 7 J
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29,38 130.8 7 25,97 119.8 7 31.85 130,5 7

34 21,25 108,9 5

35 24 05 123,2 5 27,38 121,9 7 22,18 102,3 5 26,34 107.9 7
36 6,50 333 5 11,61 51,7 5 13,59 58,1 5 18,18 74.5 5
37 31,00 158.,8 7 43,75 194,8 7 32,43 149.8 7 3717 152,3 7
38 25,33 129.8 T 30,24 134,6 7 29,76 1373 7 3582 146 8 7
39 23,53 120,5 5 25,00 11,3 5 24,18 115 5 28,57 1171 7
40 19,80 101.4 5 24,44 108.8 5 23,90 110,2 5 26,92 110,3 7
41 6,67 34,2 5 9,73 43,3 S 7,70 35,5 5 9,66 39,6 5

thomonas oryzae

PC: Cay lua C71 khéng chuyén gen

Két qua danh gia tinh trang nhiém bénh theo thang phan cip tiéu chuin caa
IRRI trinh bay & bang 2 cho thiy: ciy lda C71 khéng chuyén gen dat diém 5 (5%-
25% 14 bi bénh, nhiém trung binh) sau 7 ngay va 14 ngdy ¢ ca hai ldn lay nhiém
bénh. Trong khi d6, tdt ca 41 dong cdy tai sinh t cic md seo cua giéng goc C71
chuyén gen Xa21 déu dat mic diém thé hién tinh trang nhiém bénh la bing (5
diém) hodc cao hon (tit 7 - 9 diém) so véi cdy lia C71 khong chuyén gen & ca hai
lan lay nhiém bénh. Tuy nhién, néu danh gia theo % 14 bi bénh thi cac dong 15,
16, 41 c6 ty 18 14 bi bénh sau 7 ngay va 14 ngay & ca hai 1dn lay nhiém 1a nhd hon
10%, trong khi d6 dé1 ching cé ty 1& 1a bj bénh 1& 19,52% va 22,46% (tudng ung) d
l4n Iy nhiém 1 va & lan 1y nhiém 2 14 21,68% va 24,4% la bi bénh (tudng ng).
Ngoai ra, cac dong 5, 8, 9, 10, 13, 17, 18, 21, 22 va 36 ciing c¢6 % la bi bénh thap
hon so véi cAy di chitng C71 khong chuyén gen & ca hai 1an lay nhidm bénh, nhu
dong 8 c6 ty 1é 1a bi bénh 14 12,68% va 14,18% sau 7 ngay va 14 ngay (tudng Ung)
d14n 1dy nhiém 1 va ¢ 1an 1ay nhidm 2 1 8,91% va 13,6% 14 bi bénh sau 7 ngay va
14 ngay lay nhiém bénh. Trong két qua ctia thi nghiém, ching téi cling thay cé
mét s6 dong cdy chuyén gen c6 mutc diém thé hién tinh trang nhiém bénh la cao
han so v6i cAy khéng chuyén gen (nhu cac dong 1, 2, 3, 6, 7, 19, 24, 26... déu dat
diém 7 hodc 9 & cd 2 lan lay nhifm bénh). Diéu nay ¢6 thé 13 do mét s0 cay tai
sinh tif md seo sau bién nap c6 sic séng kém vi phai trai qua thoi gian séng trén

méi trudng ¢é khang sinh chon loe (hygromyecine) va khang sinh diét khuan.

K&t qua ciia thi nghiém lay nhiém bénh bac la da chi ra: trong s6 41 dong cay
tai sinh tit cAc md seo sau bién nap gen Xa21, da khong c6 dong cdy nio c6 mic
diém thé hién tinh trang nhiém bénh 1a th&p hon so véi cay doi ching khong
chuyén gen (dat tit 1 dén 3 diém). Tuy nhién, c6 13/41 dong (chc dong 5, 8, 9, 10,
13, 15, 16, 17, 18, 21, 22, 36 va 41) la ¢6 % 14 bi bénh thdp hon so véi cdy C71
khéng chuyén gen. Dé khing dinh sy ¢6 mit hay khong cua gen Xa21 trong 13
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dong cdy nay, cdn phai tién hanh phén tich bing PCR.
iv) Két qud kiém tra PCR su c6 mdt cua gen Xa21

Pé xac dinh cic dong ciy ¢6 mang doan gen Xa21 hay khong, cAn phai kiém tra
su ¢6 mit cia gen chuyén bing ky thuat PCR. Cip mdi U1l va I1 duge st dung dé
nhan ban dic hiéu doan ADN cé kich thuéc 1,4kb trong trinh tu cia gen Xa21.

M p 1 23 45 6 7 8 91011 12 13

1,7kb ~—>
1,150 kb —»

Hinh 72. Két qua dién di san phdm PCR kiém tra cay chuyén gen

M: marker Pstl; p: plasmid mang gen Xa21 (1,4 kb); 1: cdy C71 khong chuyén gen; 2 ... 13: cay C71 tdi sinh tir
md seo sau bign nap gen Xa21

T thi nghiém danh gia tinh khang bénh bac 1a theo thang phéan cap tiéu chudn
ctiia IRRI, chung tdi &4 chon duge 13/41 dong cay tai sinh tif mé seo sau bién nap gen
Xa21 duge xem nhu c6 tinh khang bénh kha so véi d6i ching cdy chuyén gen dé phan
tich PCR. Cac mau ADN ctia 13 dong ciy da duge diing lam khuén d8 nhan doan gen
Xa21 véi cip méi Ul va I1 bang k¥ thuat PCR Két qua dién di kiém tra sdn phim
PCR cta 13 dong chon loc (Hinh 72) d4 chi ra ring, miu ADN plasmid c6 chita gen
Xa2I nén di nhan ban duge doan ADN véi kich thude 13 1,4kb, két qua nay hoan toan
diing va phit hop véi 1y thuyét. Trong khi d6 san phdm PCR cta t4t cd 13 dong chon
loc d3 khong ¢6 doan ADN kich thudc 1,4kb duge nhian ban ma chi ¢6 doan ADN véi
kich thude 1,3 kb dude nhén ban (khéng phai gen chuyén). Piéu d6 ching t6 ring
khéng c6 mét dong cay nio trong s6 13 dong phan tich d& mang gen Xa21.

San phdm PCR cta cay C71 d6t chiing khéng chuyén gen ciing ¢6 doan ADN
kich thude 1,3kb. K&t qua nghién citu ctia Liang va CS (1996) chi ra c6 doan ADN
kich thuéc 1,3kb dude nhan ban & dong lda TP309 khong chuyén gen Xa2l
(nhiém bénh bac 1a) va c6 doan ADN kich thude 1,4kb dude nhan ban trong san
pham PCR ctia dong 106-17 (IRBB21) chuyén gen Xa21. Nhiing cay thé hé T1 cta
dong 106-17 chuyén gen dudc thi tinh khang bénh véi khudn Xenthomonas
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oryzae & Philippin, thay biéu hién hai kiéu hinh: khang va khéng khéang (theo ti
1 3:1). Khi tac gia kiém tra céc cdy th& hé T1 cla dong 106-17 biang PCR thi
nhan duge két qui: Nhiing cay thé hé T1 c6 kidu hinh khang trong sin phim
PCR c6 doan ADN kich thudc 1;4kb, con nhiing cdy th& hé T1 cé kiéu hinh bj
nhidm bénh thi trong san phdm PCR chi ¢6 doan ADN kich thudc 1,3kb. Két qua
phan tich Southern blot cling chi ra sy ¢6 mét cua gen Xa2I trong nhing dong
cay th& hé T1 khang bénh bac 14 ctia dong 106-17 chuyén gen. Khi kiém tra ciy
lia C71 duge bién nap gen Xa2l vdi cip mdi Ul va I1, Hoang Kim Oanh va CS
(1998) ciing nhan duge két qua 13 ¢6 doan ADN kich thudce 1,3kb duge nhan ban
trong san phdm PCR clia cay C71 khéng mang gen chuyén.

Két qua phéan tich PCR cua 13 dong cay tai sinh tit cde md seo sau bin nap gen
Xa21 bing ky cthuat PCR ciing phi hgp vdi két qua thl heat tinh khang bénh
nhan tao 1a khéng ¢6 dong cy (tai sinh ti mé seo chuyén gen) nao ¢6 muc diém thé
hién sy khang bénh bac 14 (1 diém va 3 diém). Didu d6 m6t 14n nita chiing té ring
chura c6 dong cay nao da duge chuyén gen Xa2l.

v) Két qud thi sdu cdc dong lia chuyén gen thé hé T3, T4

Hat thé& hé T1, T2, T3, T4 cia cac dong cdy chuyén gen crylA(c) c6 két qua PCR
duong tinh duge danh gia bioasay (thi bing sdu duc thin) thu duge két qua sau:

Bang 39. Két qu kiém tra cac dong laa C71 chuyén gen crylA(c)

i Th& ha T+ Thé hé T2 Thé hé T3 Thé hé T4
STT Tén Dong L T ;
PCR Biotest PCR Biotest PCR Biotest PCR Biotest
1 C66T1-3 R S ; S .
5 oot A > - T
3 C66T1-23 R s ST '
4 C67T1-4_ R S - 1 s - s
5 C67T1-11 . R , MR . MR + | R
5 AT s o e B e
7 1.4/T1-22 R s . s :
8 C66T2-27 + MR 3 : iR P
9 C66T2-18 + MR 3 . MR
10 | CB6T2-25 + MR | ) MR + S
2 | CorTizo R . : . e
13 | - 1.4/T1-13 MR S . B R
14 C67T1-3 MR s s

Ghi eht: R (resistance) Khang; MR (medium resistance) Khang trung binh; S (subceptible) Nhidm
(*+) phan (ng PCR duang tink; (-) phan {mg PCR &m tinh
T bang trén cho thdy, qua qua trinh sang loc va danh gid ¢ cac thé hé lién
ti€p thi thé hé T3, biotest thu duge 5 dong cdy khang sau: 1) C67T1-11; 2) 1.4/T1-
3; 3) C66T2-25; 4) C66T2-18; 5) C66T'2-27.
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Hinh 73. M5t s6 hinh anh vé sang loc va danh gia cay laa chuyén gen cry1A(c)
A. Thir sau bing than cay lua nép hoa vang (ddi chitng nhiém);
B. Thir sau béing than cay lGa C71 {d8i chimg am)
C. Thit sau bng than cay lGa C71 chuyén gen Cry1A(c} & th& hé T3 (d5i chimg duang)

il . 1 + £ s -

Hinh 74. K&t qua PCR cac dong lda chuyén gen khang sau dyc than thé hé T4

M) marker 100bp; 1) d&i chiing dudng; 2) d6i ching am; 3) C67T4-11; 4) C66T4-25; 5) C66T4-27; 6) C66T4-17;
7) C66T4-3

Hinh 75. Dong C67T4-11 khang SDT Hinh 76. D&i chimg C71 khéng chuyén gen

Thé hé T4 ching tdi thu duge 5 dong cAy phan ting PCR duong tinh: 1) C66T4-
3; 2) C67T4-11; 3) C66T4-25; 4) C66T4-27; 5) C66T4-17 va trong dé c6 dong C67T4-
11 cho két qua thit sau la 100% khang sau duc than sau 3 14n nhic lai. Nhiing ciy
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¢6 phan tng PCR duong tinh dang dugc tién hanh lai Southern va Western.

3.5.3.3. Tao dong lia bién déi gen khdng sdu duc thdn qua trung gian A.
tumefaciens va chon loc bdng mannose
a) Vat liéu va phuong phap
- Thigt k& vector chita gen khdng sdu crylA(b) va crylA(c) vdi gen chon loc la pmi
D8 tao ra cac dong lia bién d6i gen khang siu bing hé théng chen loc

mannose, ching tbi da thiét ké hai vecto

Short CalVISS darmingtor
CoAASS P Xhol S5 transit pegtioe

ol canass psY 5 Ecoft T-Boder fight)
T Boder (ist) o o, e

B s iy
s

.=.|

Hinh 77. So dé vector pUBB-Man

Short CaMy35S termimator
CaMV355 PolyA Xhol o . SSU transt peptide
" hot CaMViss ) oo 358 . EcoRl  T-Boder (right)
T-Boder left) . _ , P , S om Thos

Xhol

pCaCar "

promoter
CrylA{c)

Ubiquitin r_\l r_\ GH- PSY- 355.Ctrl

CaMV355 PolyA

Kpnl
CaMV355 promoter BamHt

T-Baoder (lefty

pUBC-Man
Hinh 78. S dé vector pUBC-Man
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Vector pUBB-Man (Hinh 75): dugc thiét ké& bing cich ding vector pCaCar
(Hoa va ctv., 2003) nhung gen crtl va psy trén vecto nay dude lay ra bing enzyme
giéi han Hind III + BamHI va thay vao d6 la ubiquitin promoter-crylA(b). Dé thyc
hién muc tiéu ndy, ubiquitin-crytA() tiz vector pUBB (do Dr. Altosaar cung cép)
dugc tach ra bing enzyme giéi han HindIIl+ Spel va doan DNA gan 2,2kb ¢6 mang
ubiquitin promoter duge chon. Vector pUBB ciing duge cit véi Spe I+ BamHI dé -
chon doan DNA khoang 1,9kb ¢6 mang gen crylA(b). Hai doan DNA 2,2kb va 1,9kb
dudc gin dbng thoi vao vi trf tudng ving Hind III va BamHI trén vector pCaCar.
Vector pUBB-Man chuyén vao t6 bao ¢6 kha ning tiép nhan DNA ngoai nhap
(competent cell) cia A. tumefaciens chung LBA 4404 (Hoekema va CS, 1984).

Vector pUBC-Man (Hinh 76): dudc thiét k& biang cach dung vectd pCaCar
(Hoa va CS, 2003) nhung gen crtl vé psy trén vecto nay dude 14y ra bang enzyme
giéi han Hind III + BamHI va thay vao dé 1a ubiquitin-cry1A(c) duge cit tit vector
pUBC (do Dr. Altosaar cung cip). Cac cdng doan cit, ghép duge thue hién nhu
trén dé tao ra vector pUBC-Man va dugc chuyén vao A. tumefaciens chiing LBA
4404 (Hoekema va CS, 1984).

- Gidng lda va phuong phdp chuyén gen
Phéi non cua giéng laa IR64 va phdi gia tit hat gao KDMIL105, Mot Bui duge

tach va nudi cdy trén méi truong tao md seo. Chon cic md seo c6 kha ning sinh
phéi dé chiing véi vi khudn A. tumefaciens ching LBA 4404. Phudng phap chuyén
gen dude thuc hién theo Hod va Bong (2003). Chon loc duge tién hanh cach nhau
méi hai tudn trén méi trudng MS (Murashige va Skoog, 1962) c6 chita 30 g/l
sucrose va 25 g/l mannose (D(+)-mannose 994+%, Heros Organics, Geel, Belgium)
d vong chon loc thit nhat, 15 g/l sucrose va 25 g/l mannose & vong chon loc thit hai
va 5 g/l sucrose cng véi 35 g/l mannese ¢ vong chon loc thit ba. Cae cay khang
mannose duge kiém tra lai bing xét nghiém chlorophenol red (CR) (Hoa va Bong,
2003) trude khi chuyén trong ra dat.

- Tach DNA va phén tich Southern

DNA duge trich ti 14 theo phuong phap cia McCouch va CS (1988). 10
micrograms DNA dugc cit doan v EcoRI va BamHI (hai diém cét) dé xac dinh sy
hién dién cia gen crylA(b) d6i véi dong lda chuyén gen bing vects pUBB-Man va
cat doan véi Kpnl (mét diém cét) d€ xac dinh s& copy. Tuong tu DNA clia cac dong
Ida chuyén gen bing vector pUBC-Man dude cit doan vdi EcoRI va BamHI hoic
Xhol (hai diém cit) @& xac dinh sy hién dién ctia gen crylA(c) va cét véi Kpnl (1
diém cét) dé xac dinh s6 copy. DNA cit doan dudgc chay dién di qua 0,8% agarose
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gel trudc khi chuyén bdng mao din va cd dinh trén mang nylong (Hybond-N+,
Amersham). Gen crylA() va crylA(c) duge danh ddu bang DIG (Boeheringer,
Rotkreuz, Switzerl) dugc ding lam mau do lai (probe). Lai, ria, phat hién va xac
dinh gen dugc thuc hién theo phudng phap cua Wiinn va ctv. (19986).

- Phén tich su phén ly cia cdc dong lia bién doi gen

Hat ty thu T, tit cAc cay lia bién d6i gen To duge nudi cdy trén moi trudng 1/2
MS + 20g/l mannose. Cac cdy khang phat trién trén méi trudng sau 2 tuin dugde
chuyén tréng trén dit trong nha ludi. Mau 14 duge 14y dé phan tich Southern.

- Thi nghiém sinh hoc tinh khdng séu duc thdn hai chdm Scirpophaga incertulas

clia cdc dong lia bién doi gen Bt '

* Vat lidu

- Giéng chuén khang W1263, IR 62 va chu4dn nhiém IR29.

- Céc dong lda chuyén gen Bt & thé h¢ T1 va T3.

- Vot b:“itﬂ_buém, béng dén dién, 16ng nhya 16n dé nudi budm 14y tring.

- Khay 16n. Long nhya nhd diung trong thi nghiém. ,

- Hop nhya (= 6em) dé @ tritng nd, co nhé ding b4t sdu non.

- Chau sanh (= 15cm) tréng cac dong gidng lda cdn thi nghidm.

- Phén bén cho lda thi nghiém .

* Phuong phap trong lia va nudi siu

Céac dong lda thd nghiém duge tréng trong chiu nhya nhé duong kinh 15¢m;
3 chau/dong, cdy & tudi ma 15 ngay va thit nghiém § giai doan 30 ngay sau khi
c8ly (Hinh 77). Thi nghiém dudc bd tr{ theo kiéu kh&i hoan toan ngAu nhién, 3 l14n
l&p lai trong 3 khay tén kich thuée 1,2 x 2,4 x 0,2m.

Buém sdu duc thin duge bit vio budi téi dudi béng dén dién bing dng
nghiém. Budm duge nudi cho dé tring trong long nhya cé dit sin lga 30 ngay
tudi. Buém dé tring sau 1 - 2 ngay va nd sau 5 - 7 ngay. L4 ¢6 & tring duge thu
cho vao hdp nhya c6 16t gidy tham 4 2 ngay trude khi tring nd.
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Hinh 79. Tréng cac dong lia thr nghiém
Quy trinh nudi sdu dugce trinh bay tit hinh 78a-e.

Hinh 80a. Budm sau duc thén hai Hinh 80b. Long nudi budm  Hinh 80c. Tring sau duc than
cham dugc nudi trong nha Iudi sau duc than ldy tir budm nudi

!?;'*

'! E;’iﬁi-éwx T

Hinh 80d. Trimng séu duc than Idy ti budm Hinh 80e. Sau duc than né
nubi {sau 7 ngay tao ra sau con)

* Phuong phap th@ nghiém dia petri

- Cét doan than (7cm) cho vao dia petri c6 16t gidy loc 4m (3 14n lap lai cho
mdi dong).

- Tha 5 sdu méi nd vao méi dia, dan kin bing parafilm dé tranh su that
thoat sau (Hinh 79a).
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- Cho dia petri vao phong ¢é nhiét d6 25°C.

- Téch than lia dé quan sat s& sAu séng, chét hoiic that thoat sau 4 ngay 14y nhiém.

* Phuong phap tht nghiém toan cay

Cay dudc chon 10 chdi, 3 14n 1ap lai cho méi dong. Mai cay duge chiing véi 10

con sdu méi nd, 1 sdu/chdi va duge cho vao 16ng dé tranh sau thoat.

Hinh 81a. Thif nghiém tinh khang trong dia petri

Chi tiéu theo doi gom:

Hinh 81b. Thit nghiém tinh
khang toan cay

- Dém s6 chdi héo do sdu duc vao cac ngay : 5,10,15 va 20 sau khi tha sau.

Tinh ty 16 héo dot (Hinh 79b).

- Tinh ty 1& sau sbng trén mdi dong vao ngay thi 25 sau chiing siu bang

cach: Cét sat goc cay lda thi nghiém dé ché tadch dém sau séng hay nhéng

trén méi dong, gidng.

- Can trong lugng sdu ngay sau khi d8m sdu séng cha timg dong véi 3 lan

nhéc lai (3 chau).

- Cép hai ctia sdu duc than trén cac dong tric nghiém dude danh gia theo

thang diém (IRRI) dya trén ty 1& chéi ché&t nhu sau:

Bang 40. C4p hai ca sau duc than

Ty lé chét dot Cip Phan ing
0% 0 R4t khang (RK)
1-10% 1 Khang (K)
11-20% 3 Hai khang (HK)
21-30% 5 Hoi nhiém (HN)
31-60% 7 Nhiém (N)
> 60% 9 Rat nhigm (RN)
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b) K&t qua chuyén gen khang sau duc than vao laa
- Tao cdc dong lia bién doi gen crylA(b) va erylA(c)

Céc giong-lia duge ding _dé chuyén gen bing phuvng phap st dung
Agrobacteriumhgc“)m IR64, KDML105 va Mat Bui, day la céc gidng lia thudc nhém
indica, phd bién & Dbéng bidng séng Cliu Long. Vector mang gen khang siu
crylA() hoidc crylA(c) va gen chi thi pmi cho phép ap dung hé théng chon loc
mannose da duge thiét ké va chuyén gen vao cac gidng hia trén.

Bang 41, Hiéu qua bién ddi gen béng A. fumefaciens LBA 4404 (pUBB-Man)

S6 mé s¢o - S8 o8 Cay bidn dai gen
Gidn Thi tao phai S&md xanh tgi {kiém chimg bng Higu qua bién
9 nghiém | duge chiing | khéng sinh CR+ va Southern doi gen (B/A)%
(A) blot+} (B)
IR64 1 125 15 6 3 240
2 140 10 5 2 142
3 100 6 3 1 1,00
KDML105 i 120 16 7 3 2,50
2 150 12 ] 5 3,33
3 146 4 2 1 0,79
Mot Bui 1 109 10 7 6 5,50
2 120 10 & 7 5,83

Hiéu qua bién d6i gen d6i véi vectd pUBB-Man trén giong IR64 tir 1,00 -2,40%
va KDML105 tir 0,79 - 3,33%, Mot Bui 5,50 - 5,80% (Bang 38) doi vdi vector pUBC-
Man trén gidng IR 64 tir 1,80 - 4,78% va KDML105 tir 1,81 - 3,07% va Mot Bui 4,16 -
5,71% (Bang 38). Aldermita va Hodges (1996) thuc hién chuyén gen trén giong IR64
bing Agrobacterium va chon loc bing hygromycin, thu nhan hiéu qua bién ddi thap
hon hiéu qua dat duge ¢ nghién ciu nay. Chuyén gen bang Agrobacterium
tumefaciens va chon loc bing dudng mannose dd1 véi cac gidng lda indica cho hiéu
qua chuyén gen cao. Trong nghién cttu nay clia ching téi s& dung 5g/1 sucrose cong
véi 35g/1 mannose & vong chon loc thi ba. Hoa va CS (2003) bao co da dung 5g/1
sucrose cfng véi 50g/l mannose 4 1an chon loc thit ba cho gidng Taipei 309. Néng d6
mannose can cho chon loc d6i vdi gidng indica thap hon japonica.

Nghién citu cla ching t3i cho thdy chon loc bing mannose cho hidu qua
chuyén gen tuong ddi cao, cac cdy phat trién trén méi trudng mannose duge kidm
dinh c6 mang gen pmi qua xét nghiém PCR va phéan tich Southern. Két qua da thu
duge cac dong TO mang gen crylA(c) va crylA() duge kiém dinh bing phan tich
Southern (Hinh 80A & B, 81). Cac dong lia bién ddi gen khang sdu dang dudc tao
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ra biing ting dung hé théng chon loc mannose, sinh trudng phat trién binh thudng

(Hinh 82 va 83). Nghién cdu nay ciing cho théy loi diém ctia phuong phép bién d6i
gen bing Agrobacterium. Gen chuyén duge gin vao bd gen ciy lia theo phuong

thic don gidn 8 mét locus, khong c6 sy tai sdp xép, diéu nay lién quan dén tinh én

dinh trong su bidu hién cta gen chuyén & cac dong bién ddi gen.

P& phan tich sy phan ly cia cac dong bién ddi gen, hat tu thu cia cac cAy bién

ddi gen (thé hé T,) duge ciy trong méi trudng 1/2 MS c6 20g/l mannose. Cay

khang duge danh gia sau 2 tudn nuédi cdy va dugc chuyén vao tréng nha ludi dé

14y mAu phan tich Southern. Sy phén ly cac dong T, trén méi trusng chon loc ¢d

chita mannose theo ty 1& 3 khang: 1 nhiédm theo dinh luat Mendel trong trudng
hop gen dude chuyén gin vao nhidém sic thé mot cach don gian (Bang 42).

Bang 42. Hiéu qua bién déi gen bang A. tumefaciens LBA 4404 (pUBC-Man)

] S8 md seo . . | S&cay Cay bién ddi gen "
Gidng . I:: -, | tao phéi duoc i:é':" xanh | (ki€m chimg bling CR+ d":.)!i‘-’"e‘:‘“fsi’:;;o
9 chiing (A) 9 | tai sinh | va Southern blot+} (B) 9

1 230 60 25 1" 4,78
IR64 2 110 10 5 2 1,80

3 100 9 4 2 2,00

1 110 15 7 2 1,81
KDML105 2 130 16 9 4 3,07

3 146 14 6 3 2,05

1 120 10 8 5 4,16
Mbt Bui

2 140 16 12 8 5,71

E2-4 E2-3 E2-2 + -

Hinh A
Hinh 82. Phan tich Southern blot cac dong T0/ IR64 chuyén gen vdi plasmit

+ - E1-2E1-3E14

. —-—b-

Hinh B

A. Phan tich Southem biot cac dong T,/ IR64 chuyén gen véi plasmit pUBC-Man biing Agrobacterium. DNA dugc cit
doan béng BamH 1 cong EcoR |. Mang dugc lai vdi doan gen cry1A(c) phudng phap danh déu DIG. Miii t&n chi chidu
dai 1,84kb ciia gen ary1A(c). (-) : D3i chimg khong bién ddi gen. (+): Plasmit DNA.
B. Phén tich Southern blot cac dong iia TO/IRE4 chuyén gen bdi plasmit pUBB-Man biing Agrobacterium.
DNA dugc cit béng enzyme gidi han BamH 1 va EcoR 1. Mang dugc lai v6i doan gen cry1A(b) phwng phap danh diu
DIG. Miii t&n chi chiéu dai 1 ,84kb clia gen crylA(b). (+): Plasmit DNA (-): 3% chimng khéng chuyén gen
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M- + E1-2 E1-3 E16 E2-3 E2-4
(kb) SD SD SD s SD
" w

31 @8 o o o o

Hinh 83. Phan tich Southem clia cac dong laa Mét bui (T,) chuyén gen véi pUBC-Man

S: ¢t don bdi Kpnl, D: cit d6i bdi Xhol. -; d8i chimg 1. +: Plasmit DNA
, ™ { =Ty, g !

Y. AP N

Hinh 85. Cay chuyén gen thé hé T, giong KDML105 tréng tai nha lu6i Vién lia DBSCL
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Bang 43. Danh gia sy phan ly clia cac cay chuyén gen qua chon loc mannose
2 - Chen loc PN
Thé hé ::qnc Dang (IR64) Tong S hat Mannose KLV_ 18 f’m"l‘,"

chuyén chen lgc Khang | Nnigm | (chang: Nhism )
T E1-2icry1A(b) - 30 13 17 13:17
oY1) e Slery 1A 30 16 14 16:14
E2-1/cry1A(c) 40 24 16 24:16
E2-2/cry1A(c) 40 23 17 23:17
E2-3/cry1A(c) 30 24 6 24:6
E2-4/cry1A(c) 3 20 11 20:11
E2-5/cry1A(c) 30 24 6 24.6
E2-6/cry1A(c) 30 12 18 12:18
E2-%/cry1A(c) 30 18 12 18:12
crylAfe) | E2-11/cry1A(c) 30 20 10 20:10
E2-12/cry1A(c) 31 17 14 17:14
E2-13/cry1A(c) 29 18 11 18:11
E2-14/cry1A(c) 30 22 8 22:8
E2-15/cry1A(c) 30 22 8 22:8
E2-16/cry1A(c) a0 13 17 13:17
E2-17/cry1A(c) 29 20 9 20:9
E2-18/cry1A(c) 29 18 11 18:11
T2 E1-2-4/cry1A(b} 7 4 3 4:3
E1-3-T/cry1A(b) 10 7 3 7:3
VAL I lary1A®) 41 30 11 30:11
E1-3-10/cry1A(b) 40 31 9 31:9
E2-1-1/cry1Afc) 27 37 0 370
E2-1-2/cry1A(c) 40 40 "0 40:0
oVIAC) B3 3lery1A(c) 39 39 0 39:0
E2-1-dicry1A(c) 36 36 0 36:0
E2-1-5/cry1A(c) 40 30 10 3010
E2-2-1fcry1A(c) 20 16 4 16:4
E2-2-2/cry1A(c) 19 15 4 15:4
E2-2-3/ery1A(c) 20 20 0 20:0
E2-2-4/cry1A(c) 20 14 6 14:6
VIA) e BlerytA(c) 21 14 7 147
E2-2-6/cry1A(c) 20 15 5 15:5
E2-2-7icry1A(c) 22 10 12 10:12
E2-2-8/ery1A(c) 20 12 8 12:8
E2-2-9/cry1A(c) 20 17 3 17:3
£2-3-1/ery1A(c) 40 30 10 30:10
Sy 1A(c) E2-3-2/cry1A(c) 40 29 11 29:11
E2-3-3/cry1A(c) 40 35 5 355
E2-3-4/cry1A(c) 40 30 10 40:10
E2-4-1/cry1A(c) 22 .18 4 18:4
E2-4-2/cry1A(c) 20 16 5 16:5
oy 1A(c) E2-4-3/cry1A(c) 21 16 5 16:5
E2-4-d/cry1A(c) 20 18 2 18:2
E2-4-5/cry1A(c) 20 18 2 18:2
E2-4-7icry1A(c) 20 20 0 20:0
ory1Afc) | E2-5-1/cry1A(c) 13 10 3 10:3
E2-5-2/cry1A(c) 20 8 12 8:12
E2-5-dicry1A(c) 21 12 9 12,9
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£2-5-5/cry1A(c) 20 14 6 14:6
£2-5-6/cry1A(c) 20 16 4 16:4

cryfAf{c) | E2-6-1/cry1A(c) 8 5 3 5:3
E2-9-1/cry1A{c) 40 30 10 30:10
E2-9-2/cry1A(c) 40 29 E 29:11

VM) S e BleryiA(c) 43 34 6 34:6
E2-9-6/cry1A(c) 37 37 0 37:0
E2-11-1/cry1A(c) 38 29 9 29:9

cry1A(c) | E2-11-2fery 1A(c) 40 32 8 32:8
E2-11-d/cry1A{c) 40 27 13 27:13
E2-12-1/cry1A(c) 39 28 11 28:11
E2-12-3/cry1A(c) 39 36 3 36:3
E2-12-4lcryTA(c) 40 31 9 31:9
E2-12-5/cry1A{c) 40 28 12 28:12

cry1A(c) E2-12-Ticry1A(c) 40 26 14 26:14
E2-12-8/cry1A(c) 40 30 10 30:10
E2-12-9/cry1A(c) 40 26 14 26:14
E2-12-10/ery1A(c) 39 25 14 25:14
E2-13-1/cry1A(c) 40 32 8 32:8
£2-13-2/cry1A(c) 38 38 0 38:0
E2-13-3/cry1A(c) 40 23 17 23:17
£2-13-4/cry1A(c) 40 39 1 39:1

YIAC) 3 Blary 1A) 40 40 0 400
E2-13-Tlcry1A(c) 36 36 0 36:0
E2-13-8/cryTA(c) 40 24 16 24:16
E2-13-9/cry1A{c) 40 38 2 38:2
E2-15-d/cry1A(c) 40 38 2 38:2
E2-15-5/cry1A(c) 40 40 0 40:0

ory1A(c) | E2-15-6/cry1A(c) 40 39 1 39:1
E2-15-7/cry1A{c) 40 31 9 31:9
E2-15-8/cry1A(c) 30 37 02 37:2
E2-16-1/cry1A(c) 39 28 11 28:11
E2-16-2/cry1A(c) 40 26 14 26:14
E2-16-3/cry1A(c) 39 24 15 24:15
E2-16-5/cry1A(c) 38 28 10 28:10

e Ll Ry 40 26 14 26:14
E2-16-7/cry1A(c) 18 10 8 10:9
E2-16-8/cry1A(c) 41 27 14 27:14
E2-16-9/cryTA(c) 40 32 8 32:8
E2-18-1/cry1A(c) 40 37 3 37:3
E2-18-2/cry1A(c) 40 39 1 39:1

cry1Afc) | E2-18-6lcry1A(c) 40 31 9 31:9
E2-18-7/cry1A(c) 41 32 9 32:9
E2-18-8/cry1A(c) 10 6 4 6:4

- Két qud thi nghiém sinh hoc tinh khdng sdu duc thén ciia cdc dong bién déi

gen Bt

* Thit nghiém tinh khang toan cay cac dong bién ddi gen T, (IR64)

Tinh khang (tht nghiém toan cdy) ctia 30 dong bién d6i gen (th& hé T,) duge
thi nghiém trong nha ludi. W1263 dugc ding 1am gidhg chudn khang, IR29 lam

-
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: al Py X
giéng chuén nhiém.

Két qua trinh bay & Bang 44 cho thdy ty 1 chéi héo 6 5, 10, 15, 20 ngay sau
khi ching sdu. & 20 ngay gidng chuin khang W1263 c6 s6 chéi héo 1a 37,59%,
giohg chuén nhiém IR29 c6 ty 1& 61,12%, trong khi c¢6 11/13 dong dong bién d61
gen T, c6 ty 18 chéi héo thap hon 10%. Cac dong cé ty 1é chdi héo thap nhat gém
dong Sﬁ; 29: E2-5-6/crylAc (1,66%), dong s6 1 E2-1-1/crylAc (2,88%), dong s6 16:
E2-3-2/crylAc (4,62%).

Bang 44. Ty 1& chdi héo {%) ghi nhan trén 30 dong gidng lia IR64 & thé hé T, & 5,10, 15, 20 ngay sau
khi chiing sau

™ Déng 5 n1géy sau 10 r:gi\y sau 15 qgéy sau 20 Qgéy sau
ching sau chung sau chung sau . chung sau

1 E2-1-1/cry1A{c) 0 5,54 ab 2,56 a. 2,88 a

2 E2-1-2/cry1A(c) 9,44 ab 2,78 a 5,55 abc 7.50 abc

3 E2-1-3/cry1A(c) 0 9,44 a-d 3,33 ab 5,46 ab

4 E2-1-4lcry1A(c) 2,56 a 12,72 a-d 3,03 ab 10,31 abc

5 E2-1-5/cry1A(c) 555 a 3,33 a 3,03 ab 5,34 ab

6 E2-2-1/cry1Afc) 748 a 10,43 a-d 11,18 a-e 13,38 a-e

7 E2-2-2/cry1A(c) 6,36 a 6,66 abc 14,08 af 13,06 a-e

8 E2-2-3/cry1A(c) 383 a 9,33 ad 6,36 a-d 6,82 ab

9 E2-2-dicry1Afc) 6,86 a 10,00 a-d 8,09 a-e 6,94 ab

10 E2-2-5/cry 1A(c) 8,46 a 11,42 a-d 17,26 a-f 16,38 a-f

11 E2-2-6/cry1A(c) 10,43 ab 12,22 ad 2277 c-f 22,08 b-h

12 E£2-2-Ticry1A(c) 5,55 a 24,28 d 24,99 of 18,72 a-g

13 E2-2-Blery1A(c) 475 a 8,92 a-d 13,88 a-f 7,50 abc

14 E2-2-9cry1A(c) 476 a 476 a 3,33 ab 4,99 ab

15 E2-3-1/cry1Afc) 0 8,33 ad 11,66 a-e 13,03 a-d

16 E2-3-2/cry1A(c) 13,89 ab 12,96 a-d 969 a-e 4,62 ab

17 E2-3-3/cry1A(c) 6,11 a 11,38 a-d 13,96 a-f 12,79 a-d

18 E2-3-4/cry1A{c) 338 a 0 9,97 a-e 11,50 abc

19 E2-4-1/cry1A(c) 7,83 a 9,69 a-d 20,50 b-f 25,78 ¢

20 E2-4-2/cry1A{c) 8,14 a 10,18 a-d 18,75 a-f 35,77 ghi

21 E2-4-3/cry1A(c) 512 a 21,39 bed 30,74 fg 13085 et

22 E2-4-4lcry1Alc) 8,21 a 13,89 ad 21,49 c-f 33,39 f-i

23 £2-4-5/cry1A{c) 6,88 a 12,53 a-d 2161 c-f 30,42 d-i

24 E2-4-Fiery1A(c) 12,75 ab 10,53 a-d 6,36 a-d 5,34 ab

25 E2-5-1/cry1A(c) 277 a 5,88 abc 12,28 a-e 12,39 abc

26 E2-5-2/cry1A(c) 277 a 3,83 a 6,86 a-d 9,82 abc

27 E2-5-4/cry1A(c) 0 333-a 1718 a-f 11499 a-e

28 | E2-5-5/cry1A(c) 0 277 a 1177 a-e | 12,15 abc

29 E2-5-Bicry1A(c) 5565 a 555 ab 2,56 a 1,66 a

30 | E2-6-1/crytA(c) 22,22 b 22,85 cd 4424 g 42,78 i

31 IR29 (Chuan nhiém) 22,42 b 4798 e 61,57 h 61,12

32 __ | CKW1263 (Chudn khang) | 9,87 ab 14,96 a-d 23,27 def | 37,59 hi
V% 93,7 67,5 58,4 55,5

Bang 44 ghi nhan ty 1& s&u con séng va trong lugng sau song trén cac dong
thi nghidm & 25 ngay sau khi ching sau. Ty 1é sdu séng sét va trong lugng sdu
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s6ng trén giéng chudn khang W1263 lin lugt 1a 4,87 va 0,02 gram, trén gidng
chuan nhiém TR29 lan lugt 13 8,88 va 0,07 gram. K&t qua ghi nhan 16/30 dong‘
bién ddi gen T, khong co s6 sdu song (ty 1& song 0%). -

Bang 45 cho thady su khéac biét vé siu song sot gnia dong bién ddi gen so véi

giohg chuin n}nem chuan khang.

Bang 45. Ty |é sau erng (%) va trong lugng sau sdng 25 ngay sau chCl;tg :

Déng S4§ sau tha (con) | Ty 1& sau s6ng (%) { Trong lugny sau sdng (gram)
E2-1-1/cry1A(c) 7 34
E2-1-2/cry1A(c) 28
E2-1-3/cry1A(c) 35
E2-1-a/cry1A(c) a2
E2-1-5lcry1A(c) 31
o R A B
E2-2-2/cry1A(c) 35 2
E2-2-3/eryTA(c) 31
E2-2-4aryfA(c) | 30
E2-2-5/cry1A(c) Y '
B
E2-2-7/cry1A(c) 17
E2-2-8/cryA(c) 23 8, 0,
S > e R
E2-3-1/cry1A(c) 26 " 768 ! 004
E2-3-2/cry1A(c) 31 " eas | 003
E2-3-3/cry1A(c) 33 o 0
o s = T T o
19 | E2-4-1icry1A(c) 29 1034 | 00s
P e e O e
21 | E2:43erytAfc) 31 9067 04
22 | E2-4-4lorytAlc) 39 | 1538 | . 0,00
B e SR :

N = e B
25 | E2-5-1/crylA(c) 35 ) 857 004

e er saren = i

27 | E2-5-4fcry1A(c) 34 002

| ety - s
e PRt > R R

30 | E26-tlory1A(c) 32 " 2812 012

31| IR29 (Chudn nhidm) s 888 007

32 | W1263 (Chudn 41 487 | o002
khang)

5

oo o oo o

0
0
o
0
0

o™
o

o @ivio olajwin

o

oo oo o

-
3%

0
0
0
0
o
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0
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Hinh 86. S&u sfng s6t trén cac dong lia thit nghiém

Bang 46. Cap hai (0-9) va phan (mg ciia cac dong lua thir nghiém dsi v6i sau duc than

T Déng Cap hai trung binh Phan img
1 E2-1-1lcry1A{c) 1 K
2 E2-1-2/cry 1A(c) 1 K
3 E2-1-3/cry1A(c) 1 K
4 E2-1-4lcryTA(c) 1 K
5 E2-1-5/cry1A(c) 1 K
6 E2-2-1/cry1A(c) 3 HK
7 E2-2-2/cry1A(c) 3 HK
8 E2-2-3/cry1A{c) 1 K
9 E2-2-4/cry1A(c) 1 K

10 E2-2-5/cry1A(c) 3 HK
11 E2-2-6/cry1A{c) 5 HN
12 E2-2-Tlcry1A(c) 3 HK
13| E2-2-8/cry1A(c) 1 K

14 E2-2-8/cry1A(c) 1 K

15 £2-3-1/cry1A(c} 3 HK
16 E2-3-2/cry1A(c) 1 K

17__| E2-3-3/cry1A(c) 3 HK
18 E2-3-4/cry1A(c} 3 HK
19 E2-4-1/cry1A(c) 5 HN

20 E2-4-2/cry1A{c) 7 N N

21 E2-4-3/cry 1A(c) 7 N

22 E2-4-4/cry1A(c) 7 N

23 | E2-4-5/cry1A(c) 5 HN

24 £2-4-Ticry1A(c) 1 K

25 E2-5-1/cry1A(c) 3 HK

26 E2-5-2fcry1A{c) 1 K

27 E2-5-4/cry1A(c) 3 HK

28 E2-5-5/cry1A(c) 3 HK

29 E2-5-6/cry1A{c) 1 K

30 E2-6-1/cry1A(c) 7 N

31 | IR28 (chuan nhiém) 7 RN

32 | W1263 (chuan khang) 5 N
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Panh gia tinh khang cta cac dong lda thit nghiém theo thang diém 0 - 9 dya
trén ty 1& s& chdi chét vae 20 ngay sau khi chiing sdu duge trinh bay & Bang 42.
K&t qud ghi nhan giéng chuédn khang W1263 c6 cip 5 (hoi nhidm), giéng chuin
nghiém IR29 c6 cip 7 (nhiém). Trong 30 dong bién d6i gen T, su phan bd tinh
khang nhu sau:

C4p O (rat khang):  khéng c6 dong nao.

Cap 1 (khang): 13 dong chiém 43,3 %
Cap 3 (hoi khang): 10 dong chiém 33,3 %
Cédp 5 (hot nhiém): 3 dong chiém ty 1& 10,0 %
Cap 7 (nhiém): 4 dong chiém ty 1& 13,3 %

Két qua nay cho thay, sy biéu hién gen Bt (crylA(c)) rat hiéu qua trong tao ra
tinh khang sdu duc than & lia, s6 dong bién d6i gen cho tinh khang cao (cdp 1)
chiém ty 1& dén 43,3%.

* Thit nghiém sinh hoc tinh khang sau duc than cac dong laa bién ddi gen T2

Hinh 87. Cac dong lda thir nghiém dudc thr sdu 5 sdu méi nd/doan than/3 Ian 1ap lai va tach than dé
guan sat sau sau 5 ngay

Céc dong thé hién doc tinh Bt cao (Bt33:E2-16-8-7/crylA(c), Bt 37: E2-18-7-4/crylA(c), Bt 30: E2-16-5-7/crylA(c),

Bt 22: E2-13-8-4/crylA(c), Bt 28: E2-16-2-6/crylA(c)) cho thdy sau chét hoan toan sau 5 ngay lay nhiém trong khi

c6 50% sau chét d gidng chudn khang (W1263) va khéng c6 sau chét & dong chudn nhidm (IR29).
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Cac dong lda bién ddi gen th& hé T, dude thi nghiém véi phuong phap dia petri
cling véi gidhg chudn khang W1263 va chuén nhiém IR29. S§ liéu duge ghi nhan cho
86 sdu song, sO sdu chét va ty 1é sau chét. Hinh 84 cho thay sy khac biét s6 sau séng

trén dong bidn ddi gen (100% chét) va gidng chudn nhiém, chudn khang.

Két qua dude trinh bay & Bang 43 cho thdy gidng chuin khang W1236 co ty 12
sau chét 7/14 (50%), gidng chuin nhiém IR29 ¢6 0/14 (0%). Trong 37 dong lya bién
d6i gen, c6 dén 27 dong c6 ty 1 sdu chét 100%, 7 dong cé ty 1 siu chét trén 50%, 3
dong ¢6 ty 1& sdu chét <50%. Cac dong cho ty 1& siu chét 100% déu mang gen
crylA(c). Mot dong mang gen erylA(b) cho ty 18 sau chét thap (6,67%). Diéu nay -
cho th&y gen cryIA(c) hoat dong c6 hidu qua tao tinh khang sdu duc than g laa.

Bang 47. S8 sau s6ng, sau chét va ty & sau chét trén cac dong laa thl nghiém

S8 sau d&m duge 5 ngay
STT Dang Kgbhr:gu _ ‘sau kl:i chiing ' Ty lé ;Zr; chét
Tong so 56 con S6 con
con song chét
1 E2-11-1-1/ CrylA(c) 7 14 0 14 100.00
2 E2-11-2-7/ CryiA{c) 8 13 0 13 100.00
3 E2-11-4-4/ CrylA(c) 9 12 0 i2 100.00
4 E2-12-1-1/ CrylA{c) 10 14 0 14 100.00
5 E2-12-3-4/ CrylA{c) 11 15 0 15 100.00
6 £2-12-5-3/ CrylA(c) 12 9 0 9 100.00
7 E2-12-7-7/ CrylA(c) 13 15 0 15 100.00
8 E2.12-56-5/ CrylA{c) 14 10 0 210 100.00
9 E£2-12-9-5/ CrylA(c) 15 12 0 12 100.00
10 E2-12-10-7/ CrylA{c) i6 12 0 12 100.00
11 E2-13-1-8/ CrylA{c) 17 11 0 11 100.00
12 E2-13-8-4/ CrylA{c) 22 13 0 13 100.00
13 | E2-15-6-7/ CrylA(c) 24 14 0 14 100.00
14 E2-15-7-2/ CrylA{c) 25 15 0 15 100.00
15 E2-15-8-4f CrylA{c) 26 15 0 15 100.00
16 E2-16-1-1/ CrylA{c) 27 14 0 14 100.00
17 E2-16-2-6/ CrylA(c) 28 13 0 13 100.00
18 E2-16-3-3/ CrylA(c) 29 14 0 14 100.00
19 E2-16-5-7/ CrylA{c) 30 14 ¢ 14 100.00
20 E2-16-6-1/ CrylA(c) A 12 0 12 100.06
21 E2-16-7-5/ CrylA{c) 32 14 0 14 100.00
22 E2-16-8-7/ CrylA{c) 33 13 0 13 100.00
23 E2-16-9-1/ CrylA(c) 34 14 0 14 100.00
24 E2-18-1-9/ CrylA(c} 35 14 0 14 100.00
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25 E2-18-2-2/ CrylA(c) 36 ik 0 1 100.00
26 E2-18-7-4/ CrylA{c) 37 14 0 14 100.00
27 E2-18-8-9/ CrylA(c) 38 14 0 14 100.00
28 E1-2-4-1/ CrylA(b) 1 10 1 9 90.00
29 E2-13-7-2/ CrylA(c) 21 12 ! 11 91.67
30 E2-13-2-8/ CryiA(c) 18 12 3 9. 75.00
31 E2-9-3-1/ CrylA(c) 5 11 3 8 72.72
32 EZ2-13-3-5/ CrylA(c) . 19 11 3 8 72.72
33 E2-15-4-6/ CrylA(c) 23 13 5 8 61.53
34 E2-13-4-2/ CrylA(c) 20 13 6 . 7 53.84
35 W 1263 (Chuan khang) 14 7 7 50.00
36 E2-9-5-5/ CrytA(c) 6 12 7 5 41.67
37 E2-9-1-4/ CrylA(c) 3 12 g 3 25.00
38 E1-3-10-1/ CrylA(b) 2 15 14 1 6.67

39 iR 29 {Chuan nhiém) 14 14 0 0.00

Qua thi nghiém sinh hoc tinh khang siau duc than cta cac dong bién déi gen

thé hé T, va T,, mdt s& két luan cé thé rit ra nhu sau:

+

Gen khang sdu duc than crylA(c) hoat déng hdu hiéu ¢ lda, tao tinh
khang siu cao, trong khi giéng chuin khang W1263 cho phan tng nhiém
trong thl nghi@m sinh hoc. Ty 18 s6 dong bién d6i gen thé hé T, khang cip
1 chiém ty 1& dén 43,3%. Ty 1é s& dong bién déi gen thé hé T, cho 100% s&
sdu chét chiém ty 1& dén 73% (27/37 dong)

S& dong bién ddi gen khang ting qua mdi th€ hé va ¢6 thé sém chon dugc
déong khang déng hop ti.

¢) K&t luin va dé nghi vé chuyén gen vao laa

1.

Quy trinh st dung phudng phap chuyén nap gen qua trung gian
Agrobacterium tumefaciens va ding sing bin gen (Biorad) da thd nghiém
thanh ¢ng trong di€u kién tai Vién lia ddng bang séng Ciiu Long va da duge
4p dung dé chuyén nap cac gen hiiu dung (khang sdu) vao cac gidng lia thudce
nhém indica dang tréng phd bién trong san xuit (IR64, Mét Bui, KDLM105,
MTL250). Véi phuong phap ding may bén gen, khoang cach A véi ap luc
900 ho#c 1100 psi cho higu qua chuyén nap gen cao hon & 4p luc 1350 psi.
Bang cich sit dung phuong phép chuyén nap gen qua trung gian
Agrobacterium tumefaciens va hé théng chon loc bing mannose (thay thé
cho hé théng chon loc bing chat khang sinh hode chat khang thude trit cd),
gen khang siu crylA(c) va crylA(b) da dude chuyén nap vao cic gidng lda
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IR64, KDML105 va Mot Bui. Hiéu qua bién d6i gen tly theo vector va
giong lia indica d3 dat trong khoang 0,79 - 5,80%; day l1a két qua rit kha
quan 461 véi gidng lia nhém indica. Nghién citu ndy da xac dinh quy trinh
chon lgc béang mannose. c6 hidu qua véi 30 g/l + 25 g/l mannose 6 vong chon
loc thit nhat, 16g/l sucrose + 26g/l mannose ¢ vong chon loc thi hai va 5g/
sucrose + 35g/1 mannose & vong chon loc thit ba.

2. Céac cay dugc chﬁyén nap gen song va phét‘triéon trén moi trudng chon loc cé
chta mannose dugc kiém dinh bing phan tich Southern dé khing dinh su
hién dién cta gen crylA(c) hodc cry1A(b). Nghién citu nay ciing cho thay lgi
diém cha phuong phéap bién d6i gen bdng Agrobacterium. Gen chuyén nap
duge gén vao bd gen ciy lda theo phudng thic don gidn & mot locus, khong
c6 su tai sép xép, didu nay lién quan dén tinh n dinh trong su biéu hién
clia gen chuyén nap & céc dong bign déi gen.

3. Cac dong bién ddi gen duge thit nghiém sinh hoc tinh khang siu duc than.
Danh gia tinh khang cta cac dong lia thit nghidm theo thang diém 0 - 9 dya
trén ty 16 s6 chdi chét vao 20 ngay sau khi chiing sdu ghi nh4n giéng chuin
khang W1263 c6 cAp 5 (nhiém nhe), giéhg chudn nhiém IR29 c6 cip 7
(nhiém). Trong 30 dong bién ddi gen T,, sy phan bé tinh khang nhu sau:

- Cap 1 (khang): 13 dong chiém 43,3%

- Cé4p 3 (khang trung binh): 10 dong chiém 33,3%

- (Cép 5 (nhiém nhe): 3 dong chiém ty 1é 10,0%
- Cép 7 (nhiém); 4 dong chiém ty 18 13,3%

Céac dong lda bién d6i gen thé hé T, duge thi nghiém véi phudng phap dia.
petri. K&t qua cho th4y gidng chudn khiang W1236 c6 ty 18 sdu chét 7/14
(50%), gidng chuin nhiém IR29 c6 0/14 (0%). Trong 37 dong lia bign 46i
gen, c6 dén 27 dong cb ty 18 sau chét 100%.

4. Qua thi nghiém sinh hoc tinh khang siu duc thén ciia cic dong bién ddi
gen thé hé T1, T2 st dyng hé théng chon loc bing manose, va thé hé T3, T4
sd dung hé thdng chon loc bang khang sinh Hyg mét sd két lugn c6 thé rit
ra nhu sau:

Gen khang su crylA(c) hoat dong hitu higu § lda tao tinh khang sdu duc

than cao, cAc dong bi&n ddi gen khang siu dat ty 1& cao va c¢6 tinh khang
sdu duc than hon hin giéng chusn khang.
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S& dong bién d6i gen khang sau duc than ting qua méi thé hé va c6 thé va
tam thoi két luan da chon duge 1 dong khang sau déng hgp tit thé hé T4.
(C67-T4-11). Hidu qua chuyén gen khi sit dung hé théng chon loc bang
manose dao ddng tit 0,79 - 5,8% va ti 1& 1a 6,6% khi st dung hé thong chon
loc bang khang sinh Hyg. ,

5. K&t qua thit nghiém sinh hoc tinh khang riy ndu ctia cac dong lia bién déi
gen GNA cho biéu hién su khang rdy nau & cdp 3 - 5, trong khi giéng bo me

nhiém cép 9.

6. K&t qua phén tich 41 dong lda C71 tai sinh ti¥ md seo sau bién nap gen
Xa21 (sbng s6ét trén méi truong cé6 hygromycine) bing phuong phap PCR va
thi tinh “hang bénh véi khudn Xanthomonas oryzae cho thay cac dong bién
nap khéng duy tri duge mét cach 6n dinh gen Xa21, rit ¢6 thé do kich thude
cla gen nay qua 16n (trén 9 kb), cin tiép tuc toi wu hoa kich thude gen va
cach thitc chuyén gen.

7. D& nghi dua phuong phap chuyén nap gen qua trung gian Agrobacterium
'va st dung hé théng chon loc mannose vdi quy trinh xac dinh trong nghién
cltu nay nén duge {ng dung dé€ chuyén nap cac gen hitu dung vio giéng lia

nhém indica.

8. D& nghi tiép tuc chon loc cac dong lda bién déi gen khang sau duc than cac
thé& hé tiép theo véi muc dich chon dugc cac dong ¢b tinh 6n dinh di truyén.
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3.6. CAC PHUONG PHAP NHAN BIET VA DANH GIA CAY CHUYEN GEN

3.6. C4c phuong phéap nhan biét va danh gia cay chuyén gen -
3.6.1. Batvén dé
3.6.2. Cac phudng phap danh gia cay chuyén gen & mirc phong thi nghiém
3.6.2.1. Phuong phap sinh Iy thir tinh khéng khang sinh
3.6.2.2. Phuong phép sinh hba
3.6.2.3. Phuong phap sinh hoe phan t
3.6.3. Thit cay chuyén gen trong nha kinh
3.6.3.1. Tao vét chay khang sinh trén la
3.6.3.2. Thir tinh khéng sau
3.6.3.3. Thir tinh khang rdy
3.6.3.4. Thi¥ tinh chiu han/mén
3.6.4. Lai tao d& kiém tra cay chuyén gen
3.6.5. Két luan vé danh gia cay chuyén gen

3.6.1. Dit van dé |

Nam 1990 14n ddu tién cdy thudc 14 chuyén gen dude dua vao thi nghiém
trong san xudt- (Cohen,2000). Tinh dén n&m 1996 da cé 7 loai cdy trong chuyén
gen d6 14: bong, ca chua, thudc 14, ngd, khoai tdy, diu tuoné va cai ddu véi tong
dién tich 13 1,7 triéu ha (de la Cruz, Reynaldo, 1999). Tiép theo dé, déi tugng cay
chuyén gen dude mé réng sang nhidu d6i tuong ciy tréng khac nhu lda, chudi, du
dq, ... va dién tich tréng cay da duge chuyén nap gen ciing khéng ngiing tang 1én.
Pén nam 1999, dién tich ciy chuyén gen da 1én tdi x4p xi 40 triéu ha, duge trong
nhiéu nhu 6 My, Canada, Uc, Achentina va Trung Quéc (de la Cruz, Reynaldo,
1999). Viée tng dung céng nghé sinh hoc néi chung va phat trién k§ thuat chuyén
gen vao cAy trong néi riéng da dem lai nhidu co héi to 16n cho phép tao ra hang
loat cAy tréng mang cac gen ngoai lai qui dinh nhiing tinh trang quan trong nhu
khang siu, cai tién chat lugng san phdm, khang ndm, khang virus...

G Viét Nam, viéc nghién cliu cay tréng chuyén gen ciing bit diu duge tién
hanh & mét s6 phong thi nghiém. Dong thdi, ching ta ciing dang md rong quan hé
hop tac véi che td chitc nghién cliu qubc t& va cac cdng ty nudc ngodi nén khong
thé tranh khéi viéc du nhap cla céc ciy va san phdm chuyén gen. Chinh vi thé,
dé quan 1y va st dung cdy tréng chuyén gen mét cach hiéu qud viéc xdc dinh
phudng phap nhan bidt cay chuyén gen 1 rat cé ¥ nghia d6i véi tinh hinh thuec
tién hién nay. V6i muyc dich lua chon duge phudng phap nhén biét cAy chuyén gen
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pht hgp va hidu qua nhét cho ting loat cAy trdng chuyén gen véi cac dic diém
khéc nhau, ching t6i da tién hanh dé tai “Phuong phap nhan biét va danh gia cay

tréng chuyén gen” . |
3.6.2. Cac phuong phap d4nh gia cAy chuyén gen ¢ mitc phong thi nghiém

Trude hét phai khing dinh nguyén lidu tao dugde 13 cay chuyén gen thyc sy
théng qua céc k§ thuit sinh hoc phan tit ¢ mic d§ phong thi nghiém. Xac dinh su
¢6 mit cla gen trong t& bao cdy chuyén gen duge tidn hanh bing ky thuat PCR,
véi cip mdi d3ic hidu ciia gen chuyén va DNA ctia dong ciy cén kiém tra. Xac dinh
gen chuyén dugc gdn vao genom cdy tai sinh hay khéng phai thyc hién phép lai
phén t Southern ma mau do 12 doan gen chuyén dude danh d&u huynh quang
con DNA nhén cao phén ti duge tach tit md ctia cay chuyén gen. Xac dinh gen
chuyén ¢6 duge phién mé thanh mRNA hay khong, tic 13 ¢é dugc bd may sinh
tdng hop protein ch&p nhan hay khong duge thuc hién bing k§ thuat lai Northern
gitta mau do 14 doan DNA clia gen danh ddu huynh quang va ARN toan phan cia
md cdy chuyén gen. Vi budc cudi cling 14 xae dinh gen chuyén c6 biéu hién va tao
ra san phim cudi ciing cla né 14 protein bing k¥ thuat lai Western gita protein
clia cdy chuyén gen va khéang thé dic hiu véi protein dé duge tinh sach tit nguén
khac. Mat khéc hoat tinh gen chuyén ¢on dude thi bing cac phép thii chi thi nhu
thii tinh khang khang sinh, thd tinh diét sdu, nhung & qui mé phong thi nghiém
va qui mé nha ludi. |

Diém tiép theo 13 phai xac dinh phuong thiic va dic diém di truyén cla gen
chuyén va tinh trang dugc gen chuyén mi hoa ddng thoi kiém tra mie do déng
hgp ti cfia thé hé con cai chiing bing cich lai chéo hay tu phdi va phép thi tinh
khang khang sinh.

- Tién hanh sing loc cAy chuyén gen trén mdi trudng chita khang sinh chon loc.
- Sang loc cay chuyén gen bing phan tng PCR gen chuyén.

- Lai Southern gifta mau DNA do véi DNA genom ciy chuyén gen xéc dinh
s6 lugng ban gen chuyén trong genom cdy nhan.

- Lai Northern giita miu do véi RNA cay chuyén gen.
- Lai Western giita protein cay chuyén gen véi khang thé dic hiéu.

- Tréng cdy thu hat d6i v6i cAy nhéan giéng bing hat, thit khang sinh dé
d4nh gia mic d6 doéng hgp tl chia gen chuyén.
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3.6.2.1. Phuong phdp sinh ly thu tinh khdang khdng sinh

a) Hat nay mam trén KS

Vét liéu: Cac giong bong VN-36, LRA5166, TM1, SB1 va cac gidng béng mang
gen khang sau CS92, CS95, CS96, VN01-6, VN16, CRI29 do Vién Nghién clu cay
béng va cay c6é s¢i Nha Ha, Ninh Thu4n cung cap.

Phuong phdap: Hat bong dude béc vo va diat trén méi trudng MS (Vitamin B5,
pH 5,8) ¢6 b3 sung Km & cac néng d6 khac nhau 0; 100 mg/l; 200mg/l; 400mg/l;
600mg/]; 800mg/l va 1000mg/1.

Két qud: Nhin vao két qua ching t6i nhin d nong d6 100mg/l Km thi tat ca
cic ciy doi chitng hat ndy mam cé 14 mam chuyén sang mau vang, cdy khéng c6
ré. Trong khi d6 vdi cac cAy béng da chuyén gen khang siu thi hat vAn ndy mam
binh thudng ¢6 14 mam mau xanh, ciy c¢6 ré. Ngudng néng dd néng dd6 Km cao
nhit ciy béng c¢6 kha ning chéhg chiu duge dé song sét va sinh trudng binh
thudng 14 500mg/l néng dd thich hgp dé sang loc cic dong cdy bong chuyén gen
sau khi ti#m béng va thu hoach qua.

Bang 48. So sanh kha ning ndy mam gilfa 2 giéng béng khang sau va ddi chimg trén méi trudng MS co

b8 sung Km
Néng dé Kanamycine (mg/l)
Giong
0 100 200 400 600 800 1000
CS96 +++ +++ +++ +++ ++ ++ +
VN36P +4++ ++ +4 ++ + + -

+++: Hat ndy mam t6t v6i ty 1& > 80%, 14 xanh va c6 r8; ++: hat ndy mdm vdi i 1& tif 60-80%, 14 vang va khang

Hinh 88. Cay bong chuyén gen va cay bong d6i chiing ndy mam trén méi trudng chon loc

c6 r&; +: hat niy mam vdi li 1& < 50%, Ja vang va khong c6 ré; - : hat khéng ndy mém
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b) Cdy mé trén méi trudng chia KS

- Phutong phdp: Céac 14 banh té cia cdy bong nudi cdy invitro duge cit thanh
nhitng manh nhé véi kich thude 5x5mm va dit ching 1én méi trudng MS cé bd
sung Km véi cac ndng d6 khac nhau (0, 100, 200, 300mg/l) va danh gia ti 1& séng
cha cac manh 14 cdy sau 5 tuén.

- Két qua

Thi tinh khang khang sinh td manh 14 invitro cha cac gidng bong chuyén
gen khang sau CS95, 96 va gidng d61 chiing LRA5166, VN36-P: giéng d61 chiing
khéng khang sau; CS95, CS96: giong bong khéng siu.

Sau 5 tudn nudi cdy trén méi trudng MS c6 b8 sung Km d cic néng dd khac
nhau, cic manh 14 béng cta ciy d6i chiing chuyén sang mau vang va mau niu, ty
1& cAc manh 14 mau xanh 13 r4t th&p va thap nhit & gidng LRA 1a 0% ngay & nong
dd 100mg/l. D61 véi cac gibng béng chuyén gen khang sadu nhu CS 95; 96 c6 ty 18
manh 14 mau xanh cao hon va dat cao nhét 1 44,8%.

Bang 49. Ti I& séng s6t d cac manh [a clia cac giéng béng trén méi trudng MS o6 bd sung Km

Gidng VN 36-P LRA5166 CS95 C596

Néng 46 Km{mg/T) 0 100 | 300 | 100 | 200 | 200 300 0 100 | 300

S8 manh la séng sottbng ss (%) | 727 | 74 | 36| 0 | 0 | 23 | 448 [ 938 | 41,7 | 44

Hinh 89, Manh |4 clia cay bong chuyén gen (A) va cay béng d8i chiing (B) trén méi trudng chon loc
3.6.2.2, Phuong phdp sinh héa

a) Phan tich sy biéu hién cta gen nptll G cac dong bong chuyén gen bang
phuwong phap Elisa

Vét litu: Trong thi nghiém nay chang t6i chon cac dong béng chuyén gen
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khang sau CRI29, CS95, cac dong béng lai gifia cac dong khang sdu va cac dong
khéng chuyén gen VN-15, VN-16 (F1), va VN-15, VN-16 (F2), va cAc dong bong
khong chuyén gen ddi chiing SB1. Cac dong bong nay do Vién NCCB & CCS cap

Phuong phdp: Thu 100mg miu la béng trong ngoai trai thuc nghiém vao cac
ong eppendoft 2ml, gitt & —80°C cho t6i khi sit dung. Tién hanh nghién nhanh 14
trong nito 1éng, sau dé bd sung 0,5ml dém chiét (1,3g Na,SO, ; 20g PVP; 0,2g
Sodium azide; 2g albumin; 20g Tween-20 tan trong 1L PBST 1X), pH7,4. Vortex
30-60 gidy. Ly tdm téc d6 10.000 v/p, trong 5 phit. Hut 100ul dich chiét cho vao
méi giéng cta dia 96 giéng. 0 miu khoang 2 gid & nhiét d6 phong hoic qua dém &
4°C. Sau khi & nia dia nhiéu lan (4 - 6 14n) bang PBST 1X. Lam khé dia bing cach
tip lén gidy thdm v6 trang. Tiép theo bd sung enzym hién mau (Chi chuén bi truéc
khi st dung 10 phit) 100ul/giéng, 1 2 gid 6 nhiét d6 phong. Tiép tuc ria dia nhiéu
14n va lam khé dia nhu trén. B6 sung cd chat hién mau TMB va u khoang 15 phuit.
Ditng phan ting bing axit H,SO, 3M. Co chit chuyén tit mau xanh sang mau vang.
Co6 thé quan sat su sai khac bing mit thudng hosic doc trén may do quang phd.

K&t qua cho thiy cac dong bbng lai gitia dong chuyén gen khang sdu va dong
khong chuyén gen (thé hé F,, F,) vin cho két qua Elisa duong tinh. K&t qua nay
cling rat pha hdp véi két qua danh gia tinh khang sdu va phan tich phan ti cac
dong nay (Tai liéu chua cong bd).

(4O K 636 ) K
Teededen

Hinh 90. Phan tich ELISA cac dong béng chuyén gen

Hang trén: A1: protein nptll 3ng/ml, A2: 0,75ng/ml, A3,A4: blank, A5: Vn-36P, A6: LRA, A7: VN-15, A8: VN-15
(pha lodng 2 1an)

Hang dudi: B1: C118a, B2: VN-16, B3: VN-016, B4: CS95, B5: SB1, B6: VN-015, B7: CRI29, B8 CRI29 (pha
loding 2 I4n). Cac giéng CS95, CRI2%(Fo), VN-15, VN-16 (F1), va VN-015, VN-016 (F2) cho két qua dudng tinh

b) Xac dinh gen gus bang phuwong phap thit véi cd chit sinh mau

B-Gluconidase (gus) dé bi thiy phan trong dung dich X-gluc (5-bromo-4-
chloro-3-indolyl-B-D-Gluconidase) khéng méau sé& tao ra mau xanh dic trung. Ré
cdy lia chuyén gen khang sau duge cit nhd thanh ting doan va ngim vao dung
dich X-gluc trong 24h ¢ nhiét d6 37°C dé quan sat su thay d8i mau sic cia ré.

Két qud: Céc doan cit clia cac bd phan sinh dudng cha cdy lda sau khi ngdm
trong dung dich X-gluc sau 24h ciing thé hién khac nhau: Mé ctia céc doan cit &

143



Bao cao Tdng két Khoa hoc & Ky thuat Pé tai KC.04.13

¢y chuyén gen déu chuyén sang mau xanh, con mé cia cic doan cit 6 ciy khéng
chuyén nap thi khéng c6 mau xanh (Hinh 91).

Hinh 91. Su thé hién clia gen gus cila ré cay lua chuyén nap gen khang séu trong dung dich X-gluc

3.6.2.3. Phuong phdp sinh hoc phén ti

a) PCR

Phuong phdp: 10ng AND mau, 5ng cho mét primer, 0,16mM dNTPs, 1 don vi
PCR Buffer (10mM Tris, pH=8.4, 50mM KCl va 15mM MgCl2), 1 don vi Taq
polymerase. Chuong trinh PCR dugc thiét k& véi buéel 6 94°C trong 5 phit (35
vong); budc 2: 94°C 30 gidy; bude 3: 55°C 30 gidy ; bude 4: 72°C trongl phiit.

Két qud

K&t qua AND ctia ciy chuyén gen va ciy déi chiing sau khi duge nhén 1én qua
phan {tng PCR cho thiy ¢6 su ¢6 mit ciia céc gen chuyén (gus, Apt) trong cay lia
chuyén gen khang sau so vdi d6i chitng 1a khéng c6 (Hinh 92).

NT 1 2 3 4 M

1,5%kb  Hinh 92, Su th& hién cla gen gus
(1,1kb) va gen hph (0,76kb) & cay da
chuyén gen (1-4) so v&i d6i ching
(NT) va so véi vach chuan (M)

b) Phép lai Southern (Southern blotting)
Phyong phdp: DNA tong s6 duge chiét xudt tit 14 non cia cdy lua chyén nap
gen(T,, T)) va clia ciy chua chuyén nap gen theo (Dellaporta va CS, 1983). Hai
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enzyme giéi han 18 EcoRV va BamHI di dudc st dung dé cét DNA cha cdy
chuyén gene. Sau khi dién di trén gel agarose 0,8%, DNA dugc chuyén 1én mang
Hybond-N* (Amersham) va dugc lai véi miu doé (doan DNA 660 bp c6 chida phin
ti phéng xa [**P] ACTP).

Két qua: DNA cta cay chuyén gen va cdy déi chiing sau khi duge xi 1y vdi
enzyme gi6i han EcoRI va Bam HI (Sé di chiing t6i chon cic enzyme nay vi chiing
khéng ¢6 cac diém cit trong trinh tu cia gen ngoai lai eryIA(c) dudc lai véi méiu
dd c6 danh d&u bang ddng vi [*P] (Hinh 93).

1 2 3 4 5 6 C
B Ev B EvEBEvBEv BEv BEv B Kb

- o » o =

Hinh 93. Két qua lai ADN (Southern blotting)
1-6: cay chuyén nap gen . B: BamHI; Ev: EcoRV; C : Ddi chimg

Két qua hién phim cta lai DNA Hinh 93 cho th&y: & tit ca cAc ciy chuyén
gen déu thé hién sy c6 mit cha gen ngoai lai théng qua su thé hién vi tri vach
tuong dng véi cha BamHI (tuong ing 1,8kb) va cta EcoRV (9,4kb), trong khi dé &
bang déi chitng hoan toan khang cé cac vach diic trung nay.

¢) Phép lai Northern (Northern blotting)

Kha ning hoat dong chia gen trong t& bao cay chu duge danh gia thong qua
ARN t6ng s theo quy trinh clia Sambrook va CS (1989).

rz 3 4 5

o ——

Hinh 94, K& qua lai ARN
{Northern blotting)

1-4 : Cay chuyén nap gen ; 5: B3
chimg (cdy chua chuyén nap)
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Két qud: San pham phién mé trong qua trinh biéu hién gen crylA(c) ¢ trong
ciy chuyén nap gen 14 mARN dude dianh gia qua két qua phén tich mRNA
(Nothern Blott) (Hinh 94) cho thy: San phdm phién mé clia 4 ciy chuyén nap
gen déu thé hién & mdc cao tudng ting véi kich thuéc phan t1 12 1,8kb , ¢6n & cay
d6i chitng thi khéng thiy ¢6 sy biéu hién nao.

d) Phép lai Western (Western blotting)

Protein tdng s§ dude chift xuét tit mé la ca cdy chuyén nap gen va cdy chua
chuyén nap gen duge dung dé danh gia san phdm protein clia ciy chuyén nap
gen. Protein sau khi dién di trén gen SDS - acrylamide duge chuyén 1én mang
nitrocellulose . Sau d6 mang nay dude ¢d dinh bdi sita TBST 24 gid réi lai vdi mau
do (khéng thé tho 1 ngay).

Trong tit cd cac phép thi trén, DNA, ARN va protein cua cidy lda chua
chuyén nap dugc st dung nhu miu @6i ching.

Lai Western qua két qua phép lai nay, chiing téi ciing nhéan thay sy khac biét
giita cdy chuyén nap gen (ti 2 - 6) va ciy khéng dude chuyén nap (ciy 1) cac cay
duge chuyén nap véi crylA(c) déu c6 biéu hién cta vach dic trung tai vi trf 66kDa,
trong khi cdy doi chiing khéng hé ¢6 vach nay.

1 2 3 4 5 6

Hinh 95. K&t qua phan (mg Western blot

3.6.3. Thit nghiém ciy chuyén gen trong nha kinh
3.6.3.1. Tao vét chdy khdang sinh trén la

a) Vat lidu

Cac giéng béng VN-36, LRA5166, TM1, SB1 va cAc gidhg béng mang gen
khang sdu CS92, CS95, CS96, VNO1-6, VN16, CRI29 do Vién Nghién cdu cay
béng va ciy cé sgi Nha H8, Ninh Thuén cung cép.

b) Phuong phap

- Thit tinh khang Km tryc tiép 1én 14 non cay bong trong ngoai nha 1uéi.
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Km dude pha véi cac nong d6 khac nhau 0,25¢/1 ; 0,5g/1; 1g/l va 1,5g/1 trong
nude c6 Tween ndéng d6 5%. Sau d6 14y 15ul 6 mdi néng d6 trén nhd tryc tiép lén

trén 14 bong non va danh gia sy nga mau vang tai chd sau 7-10 ngay.

Hinh 96. Thir tinh khang Km clia 2 gidng béng khang sau (phai) va gidng bong déi chimg khéng
khang sau. Nong dé Km |an lugt tir trai sang 1a 0; 0,25 ; 0,5; 1; 1,5¢/L

3.6.3.2. Thu tinh khang sau

a) Vat liéu

Céac cay laa doi T, va T, cua giéng laa [IR64 (m6t giong hia thude loai phu S.
indica, duge lai tao va chon loc tai Vién Nghién Cidu Lua Quéc Té-IRRI) da dudge
chuyén gen khang siu duc thin lda mau vang eryIA(c) théng qua vector chuyén
gen da biét gdm gen chuyén cryIA(c), gene chi thi (gus) va gene chon loc khang
hygromycin (hph).

b) Phuong phap

Tinh d6c clia cay lia di dude chuyén gen khang sau duc than lia mau vang
dugc tién hanh béng hai cach:

Cach 1: Than, la cia ciy lia chuyén gen khang sau (T, T,) va than 14 clia cay
d6i chilng duge cit thanh timg manh dai 5cm rdi dit mébi loai trong 10 dia petri ¢6
16t sén gifly tham 4m. Mbi dia dé 10 con siu non ctia sdu duc than mau vang, sau dé
U 8 nhiét d6 25 + 2°C, d6 4m 70%. Ty 1é sdu non giam trong lugng va chét trong ting
dia d3 duge quan sat va ghi lai sau 5 ngay, méi dia duge coi nhu mét lan Iap lai.

Céch 2: Cho sau non #n tryc tiép protein duge tao ra § trong cdy lda chuyén nap
gen khang sdu. Thén 14 lua duge nghién trong nito 1ong, protein tdng s6 dude chiét
xuit tit mé ctia cay hia dude b8 sung thém vao thanh phan #n cla su non (khodng
2,6ng dich chiét protein trong 250 pul ctia khiu phén &n). Sau khi 1am d3c méi trudng
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¢6 chia khiu phén 4n bing agar, dit 5 con sdu non vao méi dia véi 10 1dn nhic lai.
Ty 1é chét clia sdu non va su giam trong lugng duge danh gii sau 5 ngay.

c) K&t qua

Sau non cia sdu duc than hai chA&m bat ddu chét sau hai ngay 4n than cua
cdy chuyén nap gen cryIA(c) , con sdu non dn théan cta ciy khéng chuyén nap thi
van s8ng va phat trién binh thudng. Ty 1& sdu non bi chét 1a 73%. Khi 4n tryc tiép
mé 14 clha cAy da chuyén gen thi sdu non chét hodc thé hién mau niu dién hinh
trude khi chét (Hinh 97, Bang 507, 51).

Hinh 97. K&t qua phép thir sinh
hoc ddi vdi cay chuyén gen
cryltAc. T: Sau non an la cay
chuyén nap gen; U: Sau 3n 14
cAy chua chuyén nap gen

Bang 50. K&t qua th(r ddc tinh cla crylA(c) 8 md lia chuyén gen trén du triing sdu duc than

Vit liéu (%) sdu non bj chét Ty l& cay bi hai (%)
Cay chua chuyén gen ( B/C) 0 100
Cay chuyén gen CrylA(c) 735 71.3

Bang 51. Doc tinh cha protein tir cay lGa chuyén gen crvlA(c) (0.2g than 1&) d6i véi du tring cha sau
duc than loa hai cham

Cac caychuydngen | Gia WAL | M e | i
1 0.012 745 76.0
2 0.015 82.2 79.2
3 0.018 86.5 79.6
4 0.011 72.2 73.2
5 0.013 81.5 78.0
6 0.020 91.4 82.6
ic cay chua chuyén gen) 0 6.10 0.0

Phép thii déc tinh ctia cay véi dich chiét protein tit mé 14 cAy chuyén gen dude
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thém vao khé’l{ phén #n cha sdu cho thdy: Ty 1é sdu non bj chét dao dong tix 72,2
d&n 91,4%. T 18 gidm trong lugng co thé tit 73,2 dén 82,6 % A siu non khong thé
két nhéong.

3.6.3.3. Thi tinh chiu han/mdn

a) Pat van dé

Han 14 mjt trong s8 cAc nhan t§ chinh gay anh hudng rat 16n dén sinh trudng
phat trién va lam gidm ning sudt clia cdy trong, dic biét 1a cay laa (Yancey va CS,
1982). Trong 130 triéu hecta dat trdng lda trén th& gidi thi ¢ tdi 26 triéu hecta dat
bi han n#ng, gdy anh hudng dén ning suit (Boyer va CS, 1982; Ray Wu va CS,
2003). Mic d trong hai thap ky qua da ¢ nhiing thanh cdng trong chon giong
truyén théng, tao ra nhiing gidng lda cé kha ning chiu han, song nhﬁ;ﬁg thanh cong
nay chua han ché duge nhiéu thiét hai do han gay ra. Mt khac, viée si dung cac
phuong phap chon giéng truyén théng phdi mat rit nhiéu thdi gian. Gan day, vdi su
phat trién vugt bac cla céng nghé sinh hoc hién dai, cAc nha khoa hoc da sl dung
cac k¥ thuat di truyén dé phan tich, nghién citu tao cdy lda c6 kha ning chdng chiu
t8% véi didu kién bét lgi (LeRuduleer va CS, 1984; Lé Tran Binh va CS,1997). Su két
hop céc ky thuat di truyén hién dai ¢6 thé tao ra cdy chuyén gen chiu han nhanh hon
va hidu qua hon so véi cac phuong phéap chon giéng truyén théng, dic biét doi véi cay
lda. Hién nay, cd ché chiu han d cdy lia va d mét s0 sinh vat da duge lam sang to 1a
do kha. nang tich luy cao mdt s& chit thAm thau bio vé t&€ bao (osmoprotectants) cb
trong ndi bao do mdt s8 gen chitc ning didu khién nhu: betaine, proline, ectoine,
polyols, va trehalose. Cac chit nay lam ting ap sudt thim thau té bao, gép phén bao
vé mang t& bao khdi tén thuong khi bi han. Nhiéu nghién citu da phan lap duge mot
s6 gen didu khién tinh chiu han tit vi khuén, ndm men va mdt s6 sinh vat khéac dé

Py ~ A - ~ s 2 s oLz .
chuyeén vao cdy lda tao ra cidy lha chuyén gen ¢6é iinh chiu han cao.

Mgt trong cic du an nghién citu tao ciy chuyén gen chiu han la dy 4n INCO
(Chudng trinh hgp tac véi cac nude dang phat trién). Trong khuén khd hoat dong
cua dy an nay, cac nha khoa hoc da phén lap dudc gen ¢psl (yeast trehalose-6-P
synthase) diéu khién qua trinh sinh tong hgp trehalose (Romero va CS, 1997), gen
oat (ornithine-&aminotransferase) didu khién qué trinh vén chuyén orthinine
(Roossens va CS, 1998) phan 14p tit thuc vat, va gen hal phan lap tii ndm men,
tuy chua r6 cd ché nhung ¢6 kha ning chiu muéi & ca chua, dua h&u va lda mach
(INCO annual report 1998 - 2000) va chuyén vao gidng lda Zhongzua (lda
Japonica) d8 nghién cttu sy lién quan dén tinh chiu han. Hat cla cac dong hia
chuyén cac gen nay dudc phan tich biing cic kj thuat sinh hoe phan ti nhu PCR
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(Polymerase Chain Reaction), Southern & cac thé he T,, T,, T, da khéng dinh sy
¢6 mit céc gen chuyén. Tuy nhién, céc cdy chuyén gen cin phai duge danh gia dé
kiém tra sy bidu hién J cac gen nay c6 thuc sy lam ting kha ning chiu han cho
cay hay khong va trong s6 cac gen duge chuyén gen nao cé ¥ nghia nhit.

Xu#t phat ti nhiing 1y do trén, nghién cttu duge tién hanh nhim danh gia cac
dong lda Zhongzua chuyén gen chiu han TPS, OAT, HAL & giai doan lia dé
nhanh bing phuong phap giy han nhén tao théng qua mdt s6 chi tiéu sinh khéi
nhu trong lugng tudi, khé clia r, than va dic biét 1a chi s8 chiu han dé khing
dinh céc cdy lda chuyén gen nay thuc t& c6 duge 1am ting kha ning chiu han hay
khéng, cac ciy chuyén gen niy cé xudt hién diic tinh gi khéc la hay khéng théng
qua phén tich biéu hién kiéu hinh ca lé; than va ré lién quan téi iahén {ing cla
cay lia trong diéu kién giy han nhén tao trong nha ludi.

b) Vit liéu va phuong phap

Vét liéu: Hat cha céc dong lda Zhongzua chuyén gen tps, oat, hal bao gdm:
Hai dong lda chuyén gen tps didu khién sinh téng hgp trehalose (3TPS 32.5,
4TPS 5.1); mét dong lda chuyén gen hal (Hinh 19.1) chua ré cd ché nhung cé kha
ning chiu muéi d ca chua, dua hiu, lia mach; hai dong lia chuyén gen oat (4 oat
10.1, 4 oat 12.1) diéu khién qua trinh van chuyén orthinine da kiém tra sy c6 mét
cla cac gen chuyén bing cac k¥ thuit sinh hqé phan tit nhu PCR, lai southern 4
thé hé T,, va d6i ching 12 gidhg lda Zhongzua 321 khong chuyén gen do du &n
INCO, Brussel, Bi cung cép.

* Phudng phdp
i) Dénh gid khd ndng chiu han

Phuong phap danh gi4 kha nang chiu han cfia lda & giai doan lda dé nhanh
va xéc dinh chi s6 chiu han tuong d6i duge thuc hién dua theo Dinh Thi Phong va
CS (2001) c6 cai tién,

Hat lda T, clia cAc dong chuyén gen duge ngam, G cho ndy mim & nhiét do
30°C. Cac mam cdy 10 ngdy tudi duge cdy vao cac chau dit kich thude 10em x
20cm vét mat d6 10 mam cay/1 chau (khdi lugng @4t 14 1,2 kg/1 chau, chat lugng
dat & cac chiu dong déu). Sau 20 ngay cho ¢y lia phat trién binh thudng, cac
chau cay duge rit nudc dé han, khi trong céng thiic thi nghiém xu4t hién 1/2 s6
cAy héo thi bdt ddu tusi phuc héi. Lugng nudc cung c&p chi i cho cAy phuc héi
khoang 6 gid/ngay. Chu ky tudi bé sung duge thuc hién lap lai 30 1an. Thi nghiém

dugc b tri trong diéu kién nha 1uéi 6 mai che, trong cung mét ché do chiam séc.
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K&t thiic chu ky tudi phuc hdi 14n cudi ciing, cac cdy lda duge thu va danh gia
cac chi tidu vé chidu dai ré, than; trong lugng tudi cia ré, than; trong lugng khd

cua ré, than.

Chi s6 chiu han tuong d6i (S) cta cac dong duge tinh theo cong thdc: S = 1/2
sin o BRL x TL+TL x FWr + FWr x FWt + FWt x DWr + DWr x DWt + DWt x RL).

RL: Chiéu dai ré

TL: Chiéu dai than

FWr: Trong lugng tudi cia ré

FWt: Trong lugng tuci cia than

DWr: Trong lugng khé cla ré

DWt: Trong lugng khé ctia than

a: Géc tao bdi 2 truc mang tri s gdn nhau va tinh bing 360/x

x: 86 chi tiéu theo ddi

ii) Panh gié khd ndng chiu muéi

Hat lia dige cho nay mam trén méi trudng MS +Hygromycine 50mg/l. Sau d6
cdy lda thi nghiém dude dan nhén trong trong cac x6 dat kich thudc 30 x 40cm
chita 3kg d4t/1 x5, Chc 16 x1i 1y nhidm min duge bd sung 1,8 liter mudi NaCL d cac

néng d6 100mM, 150mM, 200mM. Thi nghiém dugc bd trf ngdu nhién véi 3 lan
nhéc lai trong hai diéu kién d4t duge xi1 Iy nhiém min va di't khéng nhidm mén.

Céc 16 thi nghiém x 1y nhiém mén va 16 d6i ching dugc tién hanh ddng thdi
trong diéu kién nha luéi c6 mai che, ché d6 chidu sang, 46 4m, nhiét d6 va céc
diéu kién mdi trudng khac 14 déng nhat.

Cay lia 20 ngay tudi duge dan nhén, trdng riéng ré va ngiu nhién, 5 cay/ 1 xo.
Ché 46 chim séc, bén phan vA tudi hang ngay nhu nhau, duy tri mic nudc trong x6
ngap dat 1 cm. D4t tréng dude xdi nhe cdn th4n hang tudn tao sy dong déu.

Cay lua duge trong cho t6i khi thu hoach. Cac s6 liu dugc thu thap va danh gia
~ theo céc chi tiéu: Thoi gian sinh tritdng, chiéu cao cdy, s6 nhanh/ béng, trong lugng hat/
cdy, tich luy chét kho ctia tat ca cac cAy tréng trong 4t thudng va dat nhidm man.

¢) K&t qua va thio luin

i) Danh gid tinh chiu hgn

Hinh thai cidc dong lia trong thi nghiém quan sat duge 14 sau khi xt 1y han,
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14 etia cay khong chuyén gen bi héo co hinh chit V. Khi kéo dai chu ky han, mét s6
14 nay bi héo vang, khéng thé hdi xanh trd lai va cay bi chét, trong khi d6 & cay
chuyén gen, mdt 6 14 chi bi héo co hinh chit V va sau khi duge tudi nudc, nhiing
14 nay nhanh chong hdi phuc tré lai (Hinh 98). Ngoai ra, gilta cic dong cay
chuyén gen va dong ciy khong chuyén gen khong thay sy khac biét dic biét nao.
Theo k&t qud nghién ctu chuyén gen chiu han #ps vao gidng lia Japonica
basmati thanh céng clia Ray Wu va CS (2002), cac tac gia khang dinh: ciy lda
chuyén gen cé kha ning hdi phuc trd lai 13 do ham lugng cac chit thdm thiu
trong ciy cao, gitip duy tri cdu tric va chic ning t& bao trong diéu kién khd han.
Lugng dudng trong ciy dude tdng hdp, gitp t&€ bao hoi phuc lai chilc ning va ning
suat khi diéu kién han di qua (Ray Wu va CS, 2002).

Hinh 98. Cac dong lia Zhongzua phuc héi sau 30 ngay x& Iy han
1. 3TPS 32.5; 2.40AT 10.1; 3.Zhongzua 321

S& liéu thu dude sau 30 chu ky xu 1§ han dude trinh bay & Bang 52.

Bang 52. Mot s6 chi tiéu theo ddi clia cac dong lia chuyén gen khi bi xif Iy han 30 ngay

Tén déng TS* RL |% sodc] T |%sodc; FWr | FWt | DWr {% so dc| DWt | % so
nhanh | em) | (B |@m)| %) | (@) | (@) | (@) | (%) | (g) [9c(%)
3TPS 325 1.3 15.9 1347 | 535 ) 1262 | 106 | 254 {025 1786 | 0.62 | 187.9
40AT 10.1 1.3 16.0 1356 | 529 | 1278 | 112 | 270 | 0.26 | 1857 | 068 | 206.1
3H 191 0.1 15.2 128.8 49 1184 1065|166 (018 | 128.6 | 0.44 } 133.3
40AT 121 0.4 14.5 1229 (478 1155 | 063 (1,73 ] 0.15 | 107.1 | 0.42 | 127.3
4TPS 5.1 0.2 15.2 1288 | 423 | 1022 |068 [ 161|018 1286 | 040 | 121.2
Zhongzua 321 (d/c) 0.1 11.8 1000 | 414 | 1000 | 043 | 1.20 | 0.14 | 100.0 | 0.33 { 100.0

*Ghi chi: TS: Téng s6; RL: Chidu dai ré; &/c: D& chimg; TL: Chiéu dai than ; FWr, FWt Trong lugng tuoi rd, than; DWr, DWE
Trong Iuong khé ré, than, _

Két qua thf nghiém (Bang 52) cho thay cac dong 40AT 10.1; 3TPS 32.5; 40AT
12.1; 4TPS 5.1 trong khi xi1 1y han vAn dé nhanh, s& nhanh dao déng 0,2-1,3
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nhanh/10 ciy trong khi cac cAy khéng chuyén gen Zhongzua 321 (déi chiing) khéng
dé nhanh. Piéu nay ching minh ring trong diéu kién han, cac dong ciy duge chuyén
gen chiu han ¢6 kha néng phét trién tot hon so véi cdy khéng chuyén gen.

Nhiéu phan ttng khic nhau xay ra & cdy lda ¢6 kha ning chiu han dé thich
tng khi xt 1y han nhu 1a sy phat trién cia b ré. Bj ré phat trién vé d¢ dai dé an
sau, hoge gia tang vé s6 lugng dé tang kha ning hit nudc. Quan sat hinh thai bd
ré clia cay lda chuyén gen va khéng chuyén gen cho thiy, bd ré ctia cdy chuyén
gen ¢6 hai xu huéng phat trién ting 46 dai va ting sb lugng, rit khac biét so véi
cay khong chuyén gen (Hinh 99).

Hinh 99. Bo ré va than cac dong lda Zhongzua sau xif iy han
1. 3TPS 32.5; 2.Zhongzua 321; 3. 40AT 10.1

So sanh hinh thai ré, than (Hinh 97) va chiéu dai, trong lugng khé cia ré, than
(Bang 52) cho thay khéng chi ¢6 su khac biét vé kha ning phéat trién cia cac dong
chuyén gen so v6i dong khong chuyén gen ma con & muc @ ting (%) cta chiéu dai
va trong luong tuoci, kho cha ré va than. Cac dong cdy chuyén gen déu ¢6 chiéu dai
té& va than ting hon so véi cAy khéng chuyén gen. Trong d6, dong 40AT 10.1 c6
chiéu dai ré cao nhit dat 16,0cm, ting 35,6% so vdi dong d6i chimg (cdy khong
chuyén gen). Dong 3TPS 32.5 c6 chiéu dai than cao nhit, dat 53,5¢m, ting 29.2%
so v6i dong d6i chiing. Cac két qua cho thdy cac dong cdy chuyén gen trong didu
kién han da thé hién kha ning phat trién tdt hon so véi ciy khéng chuyén gen, do
tang su tich liy ham lugng cAc chit thAm thau, 1am ting kha ning chiu han cho
ciy, dac biét, dong 3TPS 32.5 vi 40AT 10.1 cé chidu dai ré va than ting cao nhat.

Trong lugng tuoi va kho caa ré va than cia cic dong nghién citu ciing duge
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x4c dinh nh&m danh gia sy biéu hién cta cdy lda chiu han. Két qué & Bang 46
cho thay: tit ca cic dong ciy chuyén gen déu cb trong lugng tuoci, khé cha ré va
than cao hon so vdi cAy ddi chitng khéng chuyén gen, trong d6, dong 40AT c6
trong lugng tudi, khb trung binh ctia r8 va than cao nhat. Trong lugng kho cua ré
dat 0,26g tang 85,7%, trong lugng khd cua than dat 0,68g tang 106,1% so vél cay
d61 chitng. Dic biét hai dong 40AT 10.1 va 3TPS 32.5 c6 trong lugng khé cua ré
va thdn tang cao nhit. Mitc dd bién ddng chiéu dai ré va than cta cac dong ciy
tht nghiém dugc thé hién ¢ Hinh 100.

Hinh 100. Bién ddng trong lugng khé cla ré than cla
cac dong

BDWr (g)
HDWt (g)

700 1 650.84 650.83

600 554.84
516.75
500 . 480.3 W37PS 325
M 40AT 10.1
400 1 I 191
300 - D 40AT 12.1
W4TPS 5.1
2001 m2Z 321
100 |
04

Hinh 101. Chi s§ chiu han tuong d8i clia cac dong
Cac két qua phén tich trong lugng tudi, khé néu trén cho thay trong didu kién
han, céac ciy chuyén gen c¢6 kha nang chiu han t5t hon do duy tri hoat ddng tich
luy ham lugng cac chit cao hon ciy khong chuyén gen, do d6 ma ham lugng chit
khé ciing cao hon.

Chi s8 chiu han tuong d6i S va ty 1& khac biét giita cac dong chuyén gen so véi
dong khéng chuyén gen duge trinh bay & Bang 53.

Két qua (Bang 53) cho thdy dong 3TPS 32.5 va dong 40AT 10.1 ¢6 chi s6 chiu
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han cao nhat dong thdoi 1a hai dong c6 kha ning chiu han tt nhat. Mic d6 chiu

han cla céc dong cdn duge thé hién & Hinh 100.

Bang 53. Chi s6 chiu han tuong d8i cla mat s& dong ta chuyén gen

T Tendéng s % so véi d5i chimg
1 [3TPS 325 650.84 180.08

2 |40AT 101 650.83 180.08

3 |3H19.1 554,84 153,52

4 |40AT 12.1 516.75 142.98

5 [(4TPS5.1 480.30 132.90

6 |zz321 361.41 100.00

Mitc dé chiu han thé hién thong qua chi s& chiu han cling phit hgp véi két qua

so sdnh vé chiéu dai va trong lugng khd cha r8 va than nhu dé phan tich & trén.

Nhu vay, tir két qua phan tich hinh thai va chi s8 chiu han ¢6 thé két luan ring,

cac dong lia duge chuyén gen chiu han nay thuc sy ¢é § nghia. Trong thi nghiém

tuong tu cho thdy dong cay chuyén gen hal cho két qua chiu han tudng d6i tét so

véi cay d8i chitng khong chuyén gen, chiing t6 gen hal c6 lidn quan dén tinh chiu
han. Dic biét, hai dong duge chuyén gen QAT 10.1 va 3TPS 32.5 ¢6 kha ning chiu

han t6t nhit.

Két luén

1. Biéu hién vé hinh thai ctia cac ddng cdy chuyén gen trong qué trinh sinh

trudng va phat trién khéng cé gi khac biét so véi cdy khong chuyén gen.

2. Déng cdy chuyén gen hal c¢6 kha ning chiu han t3t hon so véi d6i ching

khéng chuyén gen chiing té gen hal ¢6 lign quan dén tinh chiu han & lua.

3. Cac dong cay chuyén gen 3TPS 32.5, 40AT 10.1, 3H19.1, 40AT 12.1 ¢6
kha ning chiu han t6t hon so véi cady khéng chuyén gen. Hai dong ciy
chuyén gen 3TPS32.5, 40AT 10.1 ¢6 kha ning chiu han t5t nhat thé hién &
sy phat trién cta bd ré, chidu dai r&, chidu cao cdy, trong lugng tuci, kho

cua ré va than.

ii) Panh gid tinh chiu mén

V& hinh thai: Cac dong cdy chuyén gen thit nghiém tréng trong dit nhiém
min ¢ néng d6 100mM, 150mM, 200mM NaCl khéng c6 biéu hién hinh thai gi

khac la.
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Thoi gian sinh trudng: 109 - 115 ngay.

Trong thi nghiém nay ching téi xd 1y ¢ 3 ndng d6 100mM, 150mM, 200mM
NaCl, qua quan sat va thyc t& cho thiy & tham chi § néng dé xi Iy 200mM NaCl
cac cay hia thi nghiém vAn c¢6 kha ning sinh trudng va phat trién do vay & day
chiing t8i chi di sdu vao phén tich céc chi s8 nghién ctu ciia ciy chuyén gen va
khéng chuyén gen & ndng d6 xii Iy 200mM NaCl

K&t qua céac chi tiéu theo ddi duge thé hién 3 Bang 54.

Bang 54. Chi s8 trung binh cac chi tiéu cha cay x{f ly man

. Dal than TL hatfcay Tich luy chat
Tén dong -
{cm) (@ khdicay (g}
3TPS 325 60.06 1.05 1.76
40AT 121 5197 0.83 1.46
3H 19.1 51.26 0.74 1.38
ZZ 321 46.99 0.80 1.32
4G 21 52.82 0.99 1.65

Két qua thu duge ¢ Bang 54 cho thiy, cac dong chuyén gen déu cé chiu dai
than vugt trdi so véi cAy ZZ 321 khéng chuyén gen trong d6, dong 3TPS 32.5 cb
chiéu dai than cao nhit. Bién dong chidu dai than duge thé hién 6 Hinh 102.

70.00
60.06
60.00 51.26 51.97 52.82
50.00 | 46.99 ] ®|3H 191
40.00 ozz3
W40AT 12.1
30.00 1 004G 2.1 |
20.00 - M3TPS 325 |
10.00
0.00 |
! dai than

Hinh 102. Bién dong chiéu dai than & cac dong

S6 nhanh/béng & cac dong chuyén gen va khéng chuyén gen it dao dong. Xét
kha nang tich lu§ chit khs, cd 3 dong cAy chuyén gen déu dat chi s8 cao hon cay
khéng chuyén gen, dong 3TPS 32.5 dat chi s cao hon hén so véi dong d6i ching
(+). Déc biét phén tich chi tiéu trong lugng hat day la chi tiéu quan trong nhit dé
danh gia niing suit cho thiy cac dong chuyén gen 3TPS 32.5, 40AT 12.1 ¢6 chi s&
cao hon, dong 3TPS la dong dat chi s6 cao nh4t hon ca véi déi chiing (+), riéng
dong 3H 19.1 ¢6 trong lugng hat dat thdp hon so véi cay khong chuyén gen. Mic
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d6 bién dong trong lugng hat clia cac dong ciy chuyén gen sau khi xi 1y méin duge
thé hién & Hinh 103.

1.20
1.05
0.99
1,00 —
| osg 083 S
080 074 1 W3H 19.1
mZzZ 321
0.60 - O40AT 12.1
04G 2.1
0.40 - W3TPS 325
0.20 -
0.00 4
tl hat

Hinh 103. Bién ddng trong lugng hat & cac dong

T cac két qua va phan tich ¢ trén ching t61 di dén két luan: Hai dong laa
chuyén gen 3TPS 32.5 va 4 OAT 12.1 c¢6 kha n#ng chiu mé#n cao hon so véi dong
77 321 khéng chuyén gen. Trong diéu kién nhiém mén & néng 46 200mM NaCl
cAc ciy lia chuyén gen nay cho biéu hién sinh trudng phat trién binh thudng,
khéng xudt hién dic tinh khac la. Cac chi tidu vé chiéu cao cdy, s6 nhanh/bdng,
trong lugng hat, tich luy chat khé dat cao hdn so véi cdy khong chuyén gen. Dic
biét dong 3TPS 32.5 c6 céc chi tiéu phén tich dat cao nhét, cao hon ca déi ching
(+), day la dong cay chuyén gen c6 trién vong nhat.

* Chung tbi déng thdi tién hanh danh gia tinh chju han hat T, cua cac dong
lia indica C71 chuyén gen nha A va DR2 chuyén gen oat di kiém tra
Hygromycine 50mg/l (+) va PCR(+). Két qua sau khi danh gia tinh chju han thu
dugc 6 dong cidy DR2 chuyén gen oat: 16.3, 35.1, 10.2, 36.2, 11.2, 35.2 va 02 dong
cay C71 chuyén gen nha A: 72, 137 ¢6 kha ning chiu han tét.

Sau khi két thic 30 chu ky xit 1y han, cac déng cay c6 trién vong chiu han tdt
nay duge chuyén sang cac x6 d&t tréng va chidm séc binh thudng va da thu hat T,.

3.6.4. Lai tao dé kiém tra cAy chuyén gen

Lai chéo gitia cac dong 3TPS 32.5, 3H 19.1, 40AT12.1. Vao thoi ky cay lia
chuyén gen & giai doan lam dong, khi 1/3 dong nhi ra khéi be 14, tién hanh khi
duc cho cac cay dung 1am me, thdi gian khii duc tit 17h-20h30. Tién hanh lai vao
ngay hém sau (thdi gian ti 11h-13h) khi hoa & cac cay dung 1am déng me no.
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Thi nghiém lai dudc tién hanh 5 dgt. Méi dgt tién hanh lai 15-20 bong/ 1dong.

Tién hanh lai 5 dgt vao thdi ky cdy lia lam dong méi dot tién hanh lai 15
bong/1 dong. Két qua lai lta duge trinh bay 6 Bang 55 nhu sau:

Bang 55. 35 lugng hat iai thu dugc

88
40AT12. [40AT12. 11| 40AT12. 1/} 40AT12.1/ aH19.44 | 3H19.14 | 3H19.40 |3H19.0111 3TPS32.5/{3TPS32.5/ | ATPS32.5/
Me n 2 5 7 [l 4 &
40AT12.112 - - - . - 4
4OATI12.15 - - - 7 - -
4OATI2.1T - - - - . . 9
aH19,1/1 - - . . . N 2
3H19.1/4 - 1 - 1 - - - .
3H19. 1711 - - 2 . . . . 2
{aTPS32.501 . . . . 1 . 4 - -
ITPS32.5M4 t - . - 1 - - -
ITPS32.5/6 - - - - 2 - -
Ghi chu: (-): Phép lai khdng thu dugc hat lai
Bang 56. M6t s chi tiéu thu dugc tif cay lda lai
Nguén géc = X
gone Cayss | Sshat | 5° ";‘ ndY | 54 cay /S nhanh S8 lugng hat
BS Me mam
40AT 12.177 | 3H 19.1/4 1 1 0
3H 19,1111 40AT 12.9/5 2 7 1 1 236
3H19.111 3TPS 32.5/4 3 1 1 5 274
3H 19.1/4 3TPS 32.5/6 4 2 0
3H19.1/9 4OAT 12,17 5 9 2 ? 308
4 3 1 3 181
3TPS 32511 | 40AT 12,112 6 2 4 286
3 4 183
3TPS 32504 | 3H19.1/1 7 2 1 6 421
2 2 1 7 68
3TPS 32.5/6 | 3H 19.1/11 8
2 4 136
40AT 12.111 | 3TPS 32.5/4 9 1 0
3H19.1/1 3TPS 32.5/1 10 1 1 7 424
40AT 12,15 | 3H 19.4/11 11 2 1 7 364
40AT 12172 | 3H 19.1/4 12 1 1 7 404
4 4 1 3 171
2 3 142
3H 19.1/9 3TPS 32.5 13
3 3 193
4 3 94
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Hinh 104, Cay lGa lai
Két qua thu hat lai F,

Hat lai thu dugce da duge trong trong nha luéi va thu hat thé hé 1 phuc vu cho
cac phan tich tiép theo.

Hinh 105. Nha kinh & Trai Thuc nghiém Sinh hoc  Hinh 106. Nha lu6i 6 Trai Thuc nghiém Sinh hoc
C8 Nhué&, Ha ndi bao dam kin con tring dé thdr C8 Nhué, Ha ndi bao dam kin cbn tring dé thir
nghiém va lal tao cdy tréng chuyén gen. nghiém va lai tao cay tréng chuyén gen.

3.6.5. K&t luin vé danh gia cAy chuyén gen

1. C6 5 phuong phap nhén biét ciy chuyén gen tiy thudc vao ngudn nguyén
liéu: (i) 6 dang hat c6 thé cho niy mam trén méi trudng chita khang sinh; (ii) La
cdy mam tit hat c¢6 thé nudi cdy mé trén méi trudng cé chida khang sinh; (iii) &
dang cay non c6 thé thit tinh khang khang sinh tryc tiép trén 14; (iv) néu mang
gen khéng kanamycin c6 thé tién hanh ELISA bing bd kit ban sin va (v) théng
qua lai Western véi khang thé d#c hidu dé tim san ph&m mang gen cry khi du
doan la gen khang siu tit Bt.

2. Cac dong cdy chuyén gen khi qua céc phap thit déu dudng tinh thi duge kiém
tra tinh khang 6 qui mé nha kinh, nha luéi . Qui trinh thii tinh khang rdy nau, tinh
khang sdu duc thin, siu #n 14, tinh khang han va tinh chiu mu& da dude xay dung
dé kiém tra bidu hién tinh khang cta cac dong ciy chuyén gen thu duge.

3. Béng ngudn kinh phi khac d hinh thanh duge ¢o sd gdm 01 nha kinh va 03
nha luéi bao dam kin d6i véi cén trung tai Trai Thuc nghiém Sinh hoe C6 Nhué
dé trién khai thi tinh khang va lai tao ciy tréng chuyén gen.
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3.7. C0 SO KHOA HQC VA QUI TRINH DANH GIA AN TOAN SINH HQC
CAY CHUYEN GEN KHANG CON TRUNG

3.7. Co sd khoa hoc va qui trinh danh gi4 an toan sinh hoc cay chuyén gen khang con triing

3.7.1. Cd sd khoa hoc, thu tién va xa hoi hoc clla viéc danh gia an toan sinh hoc ddi vai GMO
3.7.1.1. Gidi thidu vé gen khang con tring '
3.7.1.2. Téng quan vé déanh gia an toén sinh hoc cia gen khang con trung

3.7.2. Co ché& quan Iy rli ro
3.7.3.1. Quy mo6 phong thf nghiém
3.7.3.2. Quy mé nha kinh
3.7.3.3. Quy moé déng rudng

3.7.3. Cac thr nghiém dbng rudng

3.7.4. K&t luan

3.7.1. Co s& khoa hoc, thuc tién va xa héi hoc clia viéc danh gia an
toan sinh hoc d6i vdi GMO

Theo du doan dan s6 thé gidi sé ting gip doi vio nam 2050. Tai chiu A, ngudi

ta hi vong dén nim 2010 nhu cdu thuc phdm s& dudc dap tng tét hon. Pidu nay

da dat ra mot thach thic 16n déi véi timg quoce gia. Céng nghé bién ddi di truyén

1a mot chién luge hién dai nhiéu trién vong va chinh xéc nhat dé ting san luong

luong thuc toan cdu bang cAch giam that thoat mia mang va ting ning suit

trong khi van git nguyén dat trong trot.

Tuy nhién, khi cac sinh vit bién déi di truyén (Genetically Modified Organisms-
GMOs) duge dua vao néng nghiép véi nguy cd ngay cang 16n thi chinh phu nhidu nuéc
trén thé gidi dou ¢6 chung mdt méi quan tam, dé 1a anh hudng trude mit va hé qua
1au dai cha viée sit dung cac GMO trong thuc phim cho ngudi va vat nudi trong céng
nghiép ché bién thuc phim trong y t& va bdo vé méi trudng song.

Céc két luan cha gidi khoa hoc ciing con mau thudin dic biét con chua da thai
gian dé két luan anh hudng 1au dai cla cac GMO d6i véi stic khoé cla con ngudi
va mdi truong. Gidi han cha dé tai, to1 xin di sdu trinh bay co sd phudng phap
danh gia an toan sinh hoc cia ciy chuyén gen khéng sau. o

Co sd danh gia an toan sinh hoc clia cay chuyén gen khéang con tring da duge
nhiéu phong thi nghiém 6 nhiéu nude rat quan tdm nghién ctu. Va ching ta c6
thé van dung cac k&t qua nghién citu hay tham khao cac két qua nay vao didu
kién thyc t€ & nudc ta. Tuy nhién, hién nay d nudc ta vén dé xiy dung khung
phap Iy vé ATSH nhdm danh gi4 an toan sinh hoc ctia céc ciy tréng chuyén gen
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néi riéng va céc sinh vat bién d6i gen néi chung la rit cin thiét va c&p bach. Viéce
danh gia, quan 1y rii ro cin dude thue hién dé dam bao an toan cho con ngudi va
méi trudng s6ng. Nhin chung, van d8 nay ciing dang con rit nhiéu cac ¥ kién
tranh luan cia cic chuyén gia. Trong diéu kién nudc ta va trong giéi han dé tai
K(C04.13 chting t8i xin dua ra mét s§ téng quan vé danh gia an toan sinh hoc cay
chuyén gen khang cén tring tao cd sd Iy thuyét cho cac bude danh gia ATSH cho

ciy trong chuyén gen sau nay.
3.7.1.1. Gidi thiéu vé gen khing cén tring
- Gidi thiéu vé vi khudn Bacillus thuringiensis

Bt la tryckhudn sinh bao td, hi€u khi hodc hi€u khi khéng bit bude, gram
(+). Nhiét 6 sinh truéng cao nhat cha Bt 1a 35 - 45°C va thdp nhat 1a 15 - 20°C.
Kich thudc t& bao dai 3-6um c6 phd tiém mao khong day, chuyén dong duge, t&
bao diing riéng ré hoic xép thanh chudi. Bao t& c¢6 dang hinh tring dai 1,6um-
2um, c6 thé nay mim thanh t& bao sinh dudng khi gép diéu kién thuin l¢i. Tinh
thé protein con dugc goi 1a “thé kém bao tit”, ¢6 nhidu hinh dang khac nhau nhu: _
hinh vuéng, chit nhat, qua tram, & van, lap phuodng kich thudc 0,6x2 um hinh qua
tram 6 mat. Ngay ca trong ciing mdt chling ddi khi ciing xuét hién tinh thé dudi
nhiéu dang khéc nhau.

Bt ¢6 kha niang san sinh protein tinh thé ddc & dang ngoai bao (B, o, vy -
exotoxin} va nd1 bao (6- endotoxin). Trong cac protein tinh thé ddoc, &- endotoxin 1a
mét ho protein tinh thé ddc chinh giy doe hé tidu hoa cla con trang. Trong cac
loai déc t&, thi §-endotoxin, B-exotoxin 1a céc ddc t§ duge nghién ciu nhiéu nhat
vé mit phan tl va phd tac dung vdi con tring, ching tac dung hiu hét 1én cac
loai ¢6n trung thudc Bé Canh vay (Lepidoptera), Hai canh (Diptera), Canh ciing
(Coleoptera) va Tuyén trang (Nematoda). Cac protein ¢6 hoat tinh diét eon tring
dudc tong hgp trong sudt pha sinh trudng mudn cla vi khudn va duge tich liy
dudi dang tinh thé, dang thé vii trong t& bao chat, hodc duge tidt vao trong méi
trudng nudi cdy '

- Co ché'tdc dong

Sau khi xam nhép vao cac du tring cha cbn tring dich qua dudng tiéu hoa,
protein Bt dugc hoat hoa dudi tac dong ctia méi trudng ki€ém trong rudt con tring,
- lién két véi cac thu thé va choc thling rudt gifta giy nén sy tén thuong lam ching
ngitng 4n. K&t qua 1a c6n tring chét sau mét vai ngay.

Véi kha niing san sinh protein doe t§ c6 kha ning diétAcc“)n trung, Bt da va
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dang dugc rit nhiéu nha khoa hoc nghién citu va kham pha gia tri néng hoc cua
ching. Dén nay, hon 200 loai protein ciia Bf di dude phat hién véi cac nong do

ddc to diét mot s6 loai edn trung khac nhau.
3.7.1.2. Tong quan vé danh gia an toan sinh hoc ctia gen khang cén tring

Panh gia an toan sinh hoc 18 qua trinh kiém dinh mot cach khoa hoc vé cac
tac hai tiém tang cia mét GMO déi vdi sttc khoé méi truong, con ngudi va dong
vat. Dy ciing 14 nhan t6 duy nhit dé danh gia xem mdt GMO hodic mdt sdn phdm
c6 dugc cap phép cho st dung hodc nghién ciu. Tuy nhién, viéc danh gia tinh an
toan 1a két qua téng hgp cac qua trinh dua ra quyét dinh gilda céc chinh sach cta
qudc gia vé néng nghigp, CNSH va ATSH, cac van ban thoa thuan quéc té, lgi ich
chia cac bén lién quan va thai d6 cta du luan. Cac khia canh ATSH caa GMOs
can dudc xem xét bao gdm: rii ro, Igi ich, hidu qua, giai phéng vao mét trudng...

a. Cdac dinh nghia

- Sinh vat bién d6i gen 1a cac thuc vat, déng vat, vi sinh vt mang mét t6

hop méi vat chat di truyén (ADN) nhd st dung cong nghé sinh hoc hién dai.

- Thuc phiam chuyén gen la thyc phdm do cac sinh vat da duge bién déi gen

1Y hd rd 9 »
va san pham cua chung tao ra.

- An toan sinh hoc (Biosafety) 1a thuat ngit chi cac quy dinh cta cing dong
nhim danh gia va phong ngita cac rai ro (Risks) do viée dua vao san xudt va tiéu
thu cac sinh v4t dugc bién d6i di truyén (Genetically Modified Organisms-GMOs)

An toan sinh hoc dam bao tinh an todn trong hoat dong nghién ciu, phat
trién, chuyén giao, trién khai, s dung, danh gi4, quan I rdi ro cla cac sinh vat
da bi bién d06i gen va san phdm cha ching. Tuy nhién, ching ¢6 thé cé anh hudng
ba't lgi ddi véi bao tén va st dung bén vilng da dang sinh hoc ciing nhu nhiing rii
ro d61 véi moi trudng va stic khoé con ngudi.

b. Déanh gid rii ro déi véi méi trudng

Céc van d€ lo ngai chinh vé tac déng cla céc sinh vét chuyén gen (GMOs) ty
nhién ciing nhu cac loai khac. Hau qua 1a giy nén su thay d6i cac méi quan hé
sinh thai hodc cac nhén t6 v6 sinh va hitu sinh & hé sinh thai ¢ GMOs, Nhu vay,
ngudn goc clia nhitng lo ling trén la bit ngudn tit mSi hiém hoa vé da dang sinh

- hoc cla céc noi san xuidt GMOs.
- Nudc ngam va hé sinh thdi dét

Protein Bt tén tai tuong d6i bén trong d4t va dude phan loai nhu 1 dang bat
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