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CAY T H U O C LA CHUYEN GEN M A N G CAU TRUC RNAi KHANG D O N G THOI HAI 
LOAI VIRUS G A Y BENH K H A M 
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TOMTAT 

Benh kham do virus tobacco mosaic virus (TMV) va cucumber mosaic virus (CMV) gay ra la mpt trong 
nhung tac nhan gay benh nghiem trpng lam giam nang suat va chat lugng cho nhieu loai cay trdng nhu ca chua, 
khoai tay, thudc la, cay tieu... De tao ra cay thuoc la khang ddng thdi hai virus tobacco mosaic virus (TMV) va 
cucumber mosaic virus (CMV) bang ky thuat RNAi (RNA interference), mdt doan gen CP da doan-CPi (305 
bp tu vi tri nucleotide 159 - 463 gen CP TMV + 313 bp tir vi tti nucleotide 315 - 627 gen CP CMV) da dupc 
chpn cho thiet ke vector chuyen gen mang cau tnic ihpRNA (intron hairpin RNA, ihpRNA). Cau tnic nay da 
dupc chuyen vao cay thudc la Nicotiana tabacum gidng K326 thdng qua vi khuan Agrobacterium tumefaciens. 
Ket qua phan tich PCR, RT-PCR va ELISA da chiing minh doan gen da doan CPi da dupc chuyen vao genome 
thudc la va dan tdi su vang mat ciia TMV va CMV trong cac ddng thudc la chuyen gen. Ket qua danh gia sau 
ba lan lay nhiem nhan tao cung liic vdi TMV va CMV cho thay ty le cac ddng chuyen gen TO khang hoan toan 
tten tdng so cac ddng kiem tta la 34/48 (70,8%). 

Tie khoa: Cdy chuyen gen, cdy thuoc Id (Nicotiana tabacum), RNAi (RNA interference), virus khdm dua chuot 
(CMV), tobacco mosaic virus (TMV) 

MO DAU 

Benh kham do virus tobacco mosaic virus 
(TMV) va cucumber mosaic virus (CMV) gay ra la 
mgt tiong nhiing tac nhan gay benh nghiem tigng 
lam giam nang suat va chat lugng cho it nhat 199 
loai tiong 35 hg (TMV) (Shew, Lucas, 1991) va han 
800 loai tiong 85 hg (CMV) (Falk, Hull, 2004) thuc 
vat khac nhau, tiong do thuoc la la mgt trong nhiing 
doi tugng chiu thiet hai lan nhat c6 the len toi 100% 
(Nguyen Van Chin, Nguyen Ngge Bich, 2008). Vi vay, 
viec nghien ciiu tao cay tiong co kha nang khang 
dong thai TMV va CMV se c6 y nghia iing dung lan 
doi vai san xuat nong nghiep ciia Viet Nam. 

Ky thuat di truyen la mpt cong cu quan frgng 
frong cong cupc chpn tao giong cay frong mang tinh 
frang mong muon nhu mau sac mai, chat lugng tot 
hon, dac biet khang lai cac tac nhan gay benh do 
virus va con trung (Hammond et al, 2006). Trong 
do, ky thuat RNAi dang dugc quan tam nhieu va iing 
dung rgng rai frong nghien ciiu tao cay frong chuyen 
gen khang lai mgt so loai vhus gay benh a thuc vat. 

RNAi la ca chi gay bat hoat gen sau phien ma 
(post-franscriptional gene silencing, PTGS) nhim 
chlng lai su xam nhap ciia cac nucleic acid iigoai lai 
(thuang CO nguin glc tii vims) cung nhu dilu khien 
su bilu hien gen ngi bao (Herr, 2005). RNAi hoat 

dgng thong qua trung gian la cac phan tii RNA sgi 
kep (double sfranded RNA, dsRNA) (Meister, 
Tuschl, 2004) bing viec phan cit dsRNA bai 
enzyme RNase III - gpi la Dicer (Bernstein et al, 
2001) de tao thanh cac phan ttr RNA lie che nho 
(small interfering RNA, siRNA) co kich thuac 
khoang 21 - 26 nucleotide (Hamilton, Baucombe, 
1999). Cac sgi siRNA gan ket vai mgt phiic he 
protein cam ung RNA (RNA induce silenciag 
complex, RISC) se bat cap mgt each dac hieu vai cac 
phan tii RNA dich (mRNA hay RNA ciia vims) va 
tao ca hgi cho enzjone nuclease ciia RISC phan hiiy 
RNA dich (Bemstein et al,100\). 6 thuc vat, RNAi 
CO the dugc tao ra mgt each nhan tao bang each 
chuyen gen c6 cau tnic bieu hien su phien ma cao nhu 
RNA sense, anti-sense chiia trinh tu tuong dong vdi gen 
dich. Dac biet, hieu qua RNAi se tang rat cao neu chuyen 
gen tao cau tnic RNA tu bat cap hay con ggi la cau tnic 
kep toe (hairpin RNA, hpRNA) (Smith et al, 2000). 

Bang chiing dau tien ve su khang vims thong 
qua RNAi dugc cung cap bai Waterhouse va dong 
tac gia (1998), khang lai virus PVY (Potato virus F) 
frong cay thuoc la chuyen gen. Cho tai nay, da co rat 
tihieu thanh cong fren nhieu he thong vat chii khac 
de khang lai mgt vai loai vims (Abhary et al, 2006; 
Hammond et al, 2006; Pham Thi Van et al, 2008). 

TMV va CMV co genome la RNA don duong 
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dugc chia thanh nhieu khung dgc ma khac nhau. 
Trong do, khung dpe mo ma hoa cho protein vo 
(coat protein, CP) cua TMV c6 vai fro can thiet cho 
qua trinh hinh thanh virion va c6 the dieu khien tao 
ra protein di chuyen (movement protein, MP) vi vay 
dieu khien su lan tmyen tii te bao nay sang te bao 
khac ciia vims (Kawakami et al, 2004), con CP cua 
CMV dong mpt vai fro can thiet frong su di chuyen 
vims, vector tmyen benh va su phan hoa trieu chiing 
(Callaway et al, 2001). Vai fro nay ciia gen CP cQng 
cho phep su dung gen CP lam nguyen lieu cho tao 
cay fring chuyin gen khang virus TMV va CMV bang 
CO chi RNAi (Chen et al, 2004; Yan et al, 2007). 

Dua vao ket qua nghien ciiu da dang di tmyen 
cua CMV va TMV gay benh fren cay thuoc la frong 
tai vung chuyen canh Viet Nam (Le Tran Binh, 
2006), doan gen CP co dp bao thu cao cua TMV va 
CMV su dung lam nguyen lieu chuyen gen frong 
nghien ciiu nay, nham tao ra cac dong thuoc la co 
kha nang khang dong thai hai vims TMV va CMV. Ket 
qua nghien ciiu se dugc trinh bay duoi day. 

VAT LIEU VA PHUONG PHAP NGHIEN CUtJ 

Vat lieu nghien cihi 

Ngudn gen CP cua TMV vd CMV 

Plasmid pTZS7RyT va pGEM®-T lin lugt mang 
viing gen ma hoa cho CP ciia vims TMV va CMV 
thu thap tai Cao Bing (AM048830) va Bic Giang 
(AM4i2008). 

Cdc bg kit vd vector 

Vector chuyin gen pK7GWIWG2(II) (Karimi et 
al, 2002), bg kit nhan dong pENTR™ Dtiectional 
TOPO® Cloning Kit (Invifrogen), bg kit thuc hien 
phan ling Gateway Gateway® LR Clonase^*^ II 
Enzyme mix Kit (Invifrogen), 

Chung vi khudn 

E. coli One Shot® TOP 10 (Invifrogen), chiing 
Agrobacterium tumefaciens CV58C1 mang plasmid 
gay dgc pGV2260. 

Nguon thuoc Id 

Cac manh la thuoc la Nicotiana tabacum giong 
K326 dang nuoi cay frong dieu kien in-vitro (Phong 
Cong nghe te bao thuc vat, Vien Cong nghe sinh 
hgc). 

Phuong phap nghien cihi 

Thiet ke mdi RNAi 

De khulch dai vung gen CP quan tam ciia TMV 
va CMV va ghep nii hai vung gen nay vai nhau, cac 
moi RNAi da dugc thilt kl vdi moi TMV-Fi dugc 
bo sung them 4 nucleotide CACC tuong thich vdi 
d k 3' GTGG cua vector nhan dong pENTR™/D-
TOPO® (Invifrogen) con hai mli TMV-CMV-Fi va 
TMV-CMV-Ri CO 20 nucleotide gli len nhau (10 
nucleotide dau 5' la cua TMV con 10 nucleotide dau 
3'la cua CMV). 

Viec thiet ke moi dugc thuc hien tai nhtrng vting 
CO do bao thii cao tihat, vi vay, ngoai viec dua vao 
cac trinh tu gen CP da co, chiing toi con dua vao cac 
tritih tu gen CP cua TMV va CMV da dugc dang ky 
vao Ngan hang dii lieu gen de tim ra nhiing viing co 
do bao thu cao nhat. 

Thiet ke vector chuyen gen thuc vat mang cau true 
RNAi 

Ky thuat Gateway (Invifrogen, Karlsrahe, 
Germany) dugc sii dung de tao cau true RNAi. Dau 
tien, phan iing PCR nhan timg doan gen CPi TMV 
va CMV. San pham cua phan iing dugc tinh sach 
phuc vu cho phan iing PCR ghep noi hai doan gen lai 
vai nhau. Doan gen CPi ghep noi tiep tuc dugc dong 
hoa vao vector pENTR/D de tao ra dong entry 
pENTR/D mang CPi (ky hieu: pENT-CCPi) co chiia 
cac vi tri tai to hgp attL. Dong khuan lac mang 
pENCPiTC dugc nuoi va tmh sach plasmid phuc vu 
dgc trinh tu fren may dgc tu dgng. 

Tiep do, phan iing LR (LR la phan iing tai to 
hgp giiia cac vi tri attL and attR dugc xiic tac bdi 
enzyme LR Clonase'̂ '" II) dugc thuc hien giua vector 
entry pENT-CCPi va vector tiep nhan destination 
pK7GWIWG2(II) CO chiia cac vi tii g5n kit attR. 
Ket qua phan iing LR se tao ra mpt vector bieu hien 
thuc vat nhi thl pGWT-CCPi mang ciu tiuc RNAi 
vai hai vi tri chen doan gen CPi theo chieu sense va 
antisense dugc ngan each boi mgt doan infron duoi 
su dieu khien cua promoter 3SS cauliflower mosaic 
vims. Cau tnic pGWT-CCPi dugc dong hoa frong te 
bao E. coli One Shot® TOP 10. Chgn lpc cac khuan 
lac duong tinh fren moi tmong LB co bl sung 
sfreptomycm 40 mg/l, spectmomycm 100 mg/l va 
chloramphenicol 50 mg/l. Sau khi chgn dong frong tl 
bao E. coli boi hai phan iing colony-PCR (mpt mli 
fren gen CMV-Ri-2 va mpt frong hai mli tren vector 
P35SF2 (5'- CACTATCCTTCGCAAGAC -
3')/T3SSR (5'- GGGAACTACTACCACATTA -3') 
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va phan iing cit bai enzyme han chi Xbal va 
HinAlW, pGWT-CCPi dugc biln nap vao tl bao A. 
tumefaciens chiing CV58C1 pGV2260 bing phuang 
phap xung dien. 

Chuyin cdu triic RNAi T-CMV-CPi vdo cdy thudc Id 

ciu tnic RNAi T-CMV-CPi trong vector nhj thl 
pGWT-CCPi dugc chuyin vao cay thulc la 
Nicotiana tabacum giong K326 thong qua vi khuan 
A. tumefaciens CV58C1 theo phuang phap ciia 
Topping CO cai tien (Topping, 1998). 

Bdnh gid tinh khdng virus cua cdc ddng thudc Id 
chuyen gen TO bdng lay nhiem nhdn tao 

Cac dong cay chuyen gen TO sau khi tring 
ngoai nha luoi cao khoang 10 - 30 cm, chieu dai 
kich thuac la tren 10 cm dugc kiem tra tinh khang 
virus bang phuang phap lay nhiem virus nhan tao 
(Herbers et al, 1996). Cac budc tien hanh nhu sau: 
Mau la bi benh (TMV va CMV) dugc nghiln trong 
dem phosphat lOOmM pH7 (~1 g mau la trong 20 
ml dem). La lay nhiem dugc gay ton thuang nhe 
bang carborundum (SiC). Cho dich virus len phin 
la da gay xuac, sau vai phiit nia la bang nuac. Sau 
8-11 ngay lay nhilm, trieu chiing se xuit hien tren 
cay. Cay Wild-type N. tabacum (WT) - cay khong 
chuyen gen ciing dugc lay nhiem de lam doi chiing 
duang. Trong nghien ciiu nay, chiing toi tien hanh 
lay nhiem ba lan, moi lan each nhau 2 tuan va cac 
cay sau khi lay nhiem co bieu hien benh se khong 
sir dung de lay nhiem lan sau. 

Xdc dinh su co mat cua virus tren dong thuoc Id TO 
bdngELISA 

Phan ling indirect ELISA dugc thuc hien diing 
ky thuat bay khang thl truac (plate-trapped antigen, 
PTA-ELISA) vdi khdng huylt thanh TMV va CMV 
tho theo phuang phap cua Mowat va Dawson (1987). 

KET QUA VA T H A O LUAN 

Thilt kl vector chuyen gen mang cau true RNAi 
TMV-CMV-CP 

Dua vao cac moi da thiet ke, doan gen CPi dai 
305 bp (tir vj tri nucleotide 159 - 463 gen CP) cua 
TMV da duac nhan len bang cap moi dac hieu 
TMV-Fi (5'- CACCATGAAACCTTCACCACA -
3'), TMV-CMV-Ri (5'- AATTTGAATGCGGGT 
CCAAACCAAACCAGA -3'), va 313 bp (ttr vj fri 

nucleotide 315 - 627 gen CP) ciia CMV dugc nhan 
len bing cap moi TMV-CMV-Fi (5'-
TTGGTTTGGACCCGC ATTCAAATTCGAGTT -
3') va CMV-Ri-2 (5'- CTAACGTTGGTGCTC 
GATGTC-3')(HinhlA). 

Ket qua dien di san pham PCR nhan doan gen 
dugc ghep noi tren gel agarose 1% (Hinh IB) da thu 
dugc mpt bang DNA rat dac hieu, c6 kich thuoc 
khoang 625 bp, tuang iing vai kich thuac dugc du 
doan khi thiet ke moi. Doan gen nay tiep tuc dugc 
dong hoa thanh cong trong vector pENTR/D. Nhiing 
dong khuan lac duang tinh v6i phan iing colony 
PCR da dugc chgn de tach plasmid lam miu cho 
phan iing dgc trinh tu va LR. 

1 2 M 

625 bp 

Hinh 1. Dien di san pham PCR nhan CPi cua TMV va CMV. 
M. Thang Marker DNA chuin 1 l<b; A. Nhan tung doan 
rieng re (1. TMV; 2. CMV); B. Ghep ndi hai doan . 

De xac dinh doan ghep noi co phai la ciia TMV 
va CMV hay khong mgt dong khuin lac da dupc 
tach chiet plasmid de thuc hien phan iing dgc trinh tu 
tu dgng. Ket qua dgc va phan tich trinh tu (Hinh 2) 
da chiing to phan doan thu dugc chinh la doan ghep 
nii hai viing gen CPi ciia TMV va CMV nghien ciiu, 
kich thuac cua phan doan nay la 625 bp. Ngoai ra, 
viec xac dinh trinh tu cung da cho thiy cac vj tri 
attLl va attL2 khong bi I6i dam bao cho phan ling 
LR Gateway xay ra chinh xac. 

Ky thuat Gateway la mgt phuang phap hieu qua 
cho phep thuc hien nhanh va dl dang viec gan mgt 
doan DNA vao va chuyen doan DNA giua cac vector 
trong he thong. Trong nghien ciiu nay, phan iing LR 
trong Gateway dugc thuc hien giira plasmid entry 
pENT-CCPi va vector tilp nhan pK7GWIWG2(II) 
duai su xiic tac boi enzyme LR Clonase^"^ II dl tao 
vector chuyen gen thuc vat nhj the mang ciu tnic 
RNAi pGWT-CCPi (Hinh 3A). 
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Hinh 2. Kit qua xac djnh trlnh tu doan ghep ndi TMV-CMV-CPi tren vector pENTR™/D-TOPO. 
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T35S attBl attB2 intron Intron 3ttB2 attBl 

Hinh 3. A. Ban dd cdu true pGW/T-CCPi: P35S, promoter 35S ciia Cauiiflower mosaic virus; attBl va attB2, cac vi fri tai to 
hgp trong phan ijng LR. LB, ieft T-DNA border; RB, right T-DNA border; T35S, terminator 35S; Kan, gen i<hang l<anamycin; 
CmR, gen khang chloramphenicoi. Vj tri cac diem cat han chi cua enzyme Xdal va H/ndlll; CPi, doan gen CP ghep noi cua 
virus TMV va CMV. B. Dien di san pham cat piasmid tai to hgp pGWT-CCPi bang enzyme Xba\ va H/ndlll. M. Thang DNA 
chuan Smartiadder; 1 -10. Ddng khuan lac 1 -10; (-). Ooi chd'ng am vector pK7GWIWG2(ll). 

Ket qua chgn dong bang phan iing colony-PCR 
(khong dan hinh) va phan iing cat bai enzyme han 
che (Hinh 3B) da thu dugc dong khuan lac mang 
vector pGWT-CCPi quan tam, vai hai doan CPi lap 
lai dao chieu, dugc ngan each bai mgt doan infron o 
giiia duai su dieu khien ciia promoter 35S (Hinh 
3A). Cau tnic nay se tao ra RNA CPi dang kep toe 
bo sung chinh no - ihpRNA sau khi dugc chuyen vao 
cay tiong. Kha nang cau tnic ihpRNA bo sung chinh 
no CO hieu qua lam bat hoat gen a thuc vat da dugc 
Smith va dong tac gia (2000) chimg minh. Cau tnic 
RNAi pGWT-CCPi nay tiep do dugc dong hoa thanh 
cong vao te bao A. tumefaciens. 

Tao cdy thuoc Id chuyen gen mang cdu trdc RNAi 
T-CMV-CPi 

Vai 30 manh la thuoc la dugc bien nap cau tnic 
RNAi T-CMV-CPi, sau cac giai doan nuoi cay va 
chgn lpc thu dugc 105 dong thuoc la TO song sot tren 
moi tren moi truang RM co khang sinh kanamyein 
SO mg/l. Tiep tuc chgn ngau nhien 50 dong thuoc la 
TO de ra bau cat: tiau va bau dat. Ket qua thu dugc 
48/50 dong cay song sot de danh gia tinh khang doi 
vai 2 loai vims TMV va CMV (Bang 1). 

Ddnh gid tinh khdng benh eda cdc dong thuoc Id 
mang cdu true RNAi T-CMV-CPi thi he TO 

-\- Ddnh gid bdng lay nhiim nhdn tgo virus: Dieu 
quan frgng nhit cua nghien ciiu nay la tao ra dugc 
nhiing dong thulc la chuyen gen c6 kha nang khang 
vims TMV. Vi vay, de kiem fra tinh khang, 48 dong 
thulc la chuyin gen va 10 cay dii chiing WT2 khong 
chuyin gen da dugc lay nhiem nhan tao dong thai hai 
loai vims TMV va CMV qua ba lan, moi lan each nhau 
15 ngay. Sau mli lin lay nhiem vuus, cac dong thuoc la 
dugc quan sat su bilu hien benh vmis bing cam quan. 

Theo ket qua thong ke a bang 2, ty le khang 
hoan toan cua cac dong thuoc la chuyen cau tnic 
RNAi T-CMV-CPi tirong dii cao (70,8% = 34 cay 
khang/48 dong kiem tra). Nhung dong cay bieu hien 
benh do nhiem ca hai loai vims nay deu rat coi cgc, 
than la hoi bau, dau la nhpn va viia kham da ech vua 
kham loang 16 (Hinh 4). 

T-CMV-49 WT2.1 

Hinh 4. Hinh anh ddng thuoc la T-CMV-49 bleu hien khang 
benh hoan toan va cay ddi chung VVT2-1 sau 3 lan lay 
nhiem. 

•+ Ddnh gid bdng PCR vd RT-PCR: Sau ba lan 
lay nhiem 34 dong thuoc la chuyen gen c6 bieu hien 
khang TMV va CMV hoan toan da dugc xac dinh su 
CO mat cua gen chuyen tiong cay chuyen gen bang 
phan ling PCR va su hoat dgng phien ma ra RNA 
cua gen chuyen bang phan iing RT-PCR. Ket qua tit 
ca 42 dong deu duang titih vai PCR va RT-PCR 
(khong dan hinh) da chiing to day la nhiing dong 
chuyen gen thanh cong mang cau tnic RNAi T-
CMV-CPi hoat dgng. 
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-I- Ddnh gid hdng ELISA: RNAi trong cay 
chuyen gen se phan huy RNA ciia viras xam nhap 
dan tai khong hinh thanh cac phan tii vims mai 
hoac ham lugng phan tii viras se bi giam dang ke. 
De kiem tra su c6 mat cua phan tii TMV va CMV 
trong cay chuyen gen, 24/34 dong thuoc la mang 
cau true RNAi co bieu hien khang hoan toan TMV 
va CMV va 5/10 cay WT2 da dugc chgn ngau 
nhien de thii ELISA. Ket qua cho thay, ca 24 dong 
cay kiem tra deu cho phan iing am tinh vai ELISA 
(Bang 3), chiing to vims da bi bat hoat sau khi lay 
nhiem. 

Ca che khang thong qua RNA da dugc mo ta 
xay ra nhieu trong cac cay trong chuyen gen CP don 
doan cua mgt loai vims nhu Sweet potato feathery 
mottle vuus (Sonoda et a/., 1999), TMV (Yan et al, 
2007), CMV (Chen et al, 2004) nhung lai it fren cac 
cay frong chuyen gen da doan CP. Vi vay, bai bao 
nay da cimg cap them dii lieu nghien ciiu ve ca che 
khang qua RNA tren cay thuoc la chuyen gen CP da 
doan nham muc dich tao tinh khang cung liic hai loai 
vims TMV va CMV. 

Trong nhiing nghien ciiu tmac day, chiing toi 
ciing da tao dugc cac dong thuoc la chuyen gen TO 
don doan CP cua tung vuus TMV (305 nucleotide 
dau 3' tuong iing tii vi fri nucleotide 159 - 463 gen 
CP) va CMV (337 nucleotide diu 3' tuong iing tii yi 
fri 315 - 651 gen CP). Hieu qua khang doi voi cau 
tnic gen don doan nay tuong doi cao 87,5% doi vai 
TMV va 71% dii vai CMV. Tuy nhien, moi cay 
tiong CO the nhiem nhieu loai vims khac nhau, chang 
han, thuoc la co the tihilm vims TMV, CMV, PVY 
hay TYLCV... nen viec tao ra cay trong co kha nang 
khang dugc nhieu loai viras ciing liic la muc tieu cua 
nhieu nha nghien ciiu tao giong. Vi vay, frong 
nghien ciiu nay, chiing toi da thu nghiem viec tao 
cac dong thuoc la mang cau tnic gen CP da doan 
(305 bp tii vi tii nucleotide 159 - 463 gen CP TMV + 
313 bp tii vi tii nucleotide 315-627 gen CP CMV), 
nham muc dich khang dugc hai vims TMV va CMV 
cung liic. Ket qua danh gia tinh khang benh ciia cac 
dong cay nay o the he TO doi vai ca hai vims thu 
dugc ty le khang tuang doi cao (70,8%) so vdi cac 
dong thuoc la chuyen gen don doan, da chiing to thi 
nghiem kha thanh cong. 

Bang 1. Kit qua biln nap cau true RNAi T-CMV-CPi vao manh la thuoc la. 

Cau true RNAi So manh la 
dat 

So manh la 
song s6t/GM+ 
Kan 30 mg/l 

So cum choi 
song sdt 
/GM+ Kan 50 
mg/l 

So cay 
s6ng/RM + 
Kan 50 mg/l 

So cay ra 
bau 
trau:cat 

So cay ra 
bau dat 
trong tai nha 
lu'O'i 

T-CMV-CPi 

WT1 

VVT2 

30 

30 

30 

22 

0 

30 

43 

55 

105 

114 

50 

10 

48 

10 

Ghi chii: VVT1 la thuoc la khdng chuyen gen chuyin ien mdi truang tai sinh cd khang sinh; VVT2 la thudc la khdng chuyen 
gen chuyen len mdi trudng tai sinh khdng cd khang sinh. 

Bang 2. Kit qua lay nhiim nhan tao virus cac ddng thuoc la chuyin gen TO va VVT2. 

Lan lay 
nhiem 

1 

2 

3 

Tong 

Cac dong cay chuyen gc 

So cay 
dugc lay 
nhilm 

48 

39 

39 

48 

So cay 
khang 
hoan toan 

39 

39 

34 

34 

n 

So cay 
CO bleu 
hien 
benh 

9(++) 

0(+) 

5(+) 

14 

Ty le 
khang (%) 

83,8 

100 

87,2 

70,8 

WT2 

Tong so 
cay lay 
nhiim 

10 

4 

0 

10 

So cay 
khong 
bieu hien 
benh 

4 

0 

0 

0 

So cay CO 
bieu hien 
benh 

6 (+++) 

4 (+++) 

10 

Tyle 
khang (%) 

40 

0 

0 

Ghi chu: (+)(++) (+++) mu'c dp bieu hien benh nhe, trung binh va nang. 
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Bang 3. Kit qua kiem tra ELISA d OD 405 nm sau 12 h cac ddng thuoc la chuyin gen TO va WT2 sau khi lay nhiim TMV va 
CMV. 

s 
T 
T 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Miu 

T-CMV 1 

T-CMV 2 

T-CMV 6 

T-CMV 10 

T-CMV 11 

T-CMV 12 

T-CMV 16 

T-CMV 17 

T-CMV 23 

T-CMV 30 

T-CMV 31 

T-CMV 35 

T-CMV 36 

T-CMV 38 

T-CMV 40 

T-CMV 41 

CMV 

OD 

0,098 

0,095 

0,080 

0,095 

0,093 

0,094 

0,093 

0,103 

0,096 

0,089 

0,094 

0,090 

0,094 

0,094 

0,091 

0,097 

Ket 
luan 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

TMV 

OD 

0,110 

0,111 

0,109 

0,121 

0,107 

0,079 

0,115 

0,119 

0,124 

0,068 

0,117 

0,105 

0,103 

0,107 

0,107 

0,108 

Ket 
luan 

-
-
-
-
- — 
-
-

• - • 

-
-
-
-
-
-
-

S 
T 

T 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Miu 

T-CMV 42 

T-CMV 44 

T-CMV 46 

T-CMV 49 

T-CMV 50 

T-CMV 51 

T-CMV 52 

T-CMV 53 

VVT2-1 

WT2-2 

VVT2-3 

WT2-4 

WT2-13 

D/c duang 

TB d/c am 

2x TB d/c am 

CMV 

OD 

0,094 

0,091 

0,091 

0,092 

0,095 

0,088 

0,098 

0,093 

0,487 

0,097 

0,214 

0,094 

0,095 

0,253 

0,091 

0,183 

Kit 
luan 

-
-
-
-
-
-
-
-
+ 

-
+ 

-
-
+ 

-

TMV 

OD 

0,109 

0,098 

0,112 

0,117 

0,110 

. 0,107 

0,104 

0,106 

1,242 

1,881 

2,121 

1,225 

0,487 

4157 

0,098 

0,196 

Kit 
luan 

-. 
-
-
-
-
-
-
-
+ 

+ 

+ 

+ 

+ 

+ 

-
-

Ghi chu: TB d/c am. Trung binh gia trj OD cua 4 miu 
phan LPng duang la miu cd gia trj OD (optical density 
tinh, khdng cd virus; (+). Duang tinh, cd mat virus tren 

doi chung am (cay khde khdng nhiim TMV va CMV); Cac mau dugc 
= mat dp quang) > 2 l in gia tri trung binh cua doi chung am; (-). Am 
cay. 

KETLUAN 

Bang viec su dung cong nghe RNAi, chiing toi 
da thanh cong frong viec tao ra cac dong thuoc la 
mang cau true RNAi cua gen ma hoa protein vo cua 
cung hai loai viras TMV va CMV. Tinh khang hoan 
toan hai viras cung liic ciia cac dong cay nay da dugc 
danh gia bang lay nhiem nhan tao vuus, PCR, RT-
PCR va ELISA. 

Thanh cong nay da ma ra trien vgng to lan frong 
viec ling dung phuang phap, ciing nhu ket qua 
nghien ciiu nay cho nhiing cay frong c6 gia tri khac 
dang chiu thiet hai boi vims TMV va CMV. 

Loi cam on: Cdng trinh ndy duac thuc hiin bdng 
kinh phi cua de tdi cdp Vien Khoa hoc vd Cdng nghi 
Viet Nam "Nghiin ciru img dung ky thugt RNAi 
trong tgo giong cdy trdng chuyen gen khdng binh 
virus" ndm 2007 - 2008. Mdt phdn nghiin ciru duac 
thuc hiin trin cdc trang thiit hi cua Phdng thi 
nghiem trong diem Cdng nghi gen, Vien Cdng nghe 

sinh hoc. Trung tdm binh cdy nhiet doi; dgi hoc 
Nong nghiep Hd Ndi da hd tro cdc tdc gid thuc iiien 
phdn tich ELISA. 
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TRANSGENIC NICOTIANA TABACUM PLANTS 
RESISTANT TO T W O MOSAIC VIRUSES 

CARRING RNAi CONSTRUCT 

Pham Thi Van, Chu Hoang Ha, Le Tran Binh* 

Institute of Biotechnlogy 

SUMMARY 

Tobacco mosaic virus (TMV) and cucumber mosaic virus (CMV) is one of the most important viral 
pathogens capable of affecting to many plant species, such as tomato, potato, tobacco, peppe etc. In order to 
generate fransgenic tobacco plants resistant to both TMV and CMV, RNA interference (RNAi) technology has 
been applied in this study. A multi-fragment of 625 bp - CPi (including 305 bp from nucleotide 159 - 463 of 
TMV cp gene and 313 bp from nucleotide 315 - 627 of CMV cp gene) was used to construct a expression 
vector containing T-CMV-CP RNAi in order to silence the CP gene of both TMV and CMV. This construct 
was fransformed into tobacco plants (Nicotiana tabacum, cv. K326) via Agrobacterium tumefaciens. The PCR, 

* Author for correspondence: Tel: 84-4-37562368; Fax: 84-4-38363144; E-mail: binh(d),ibt.ac.vn 
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RT-PCR and ELISA analyses indicated that the CPi multi-fragment was stably integrated in tobacco genome 
and resulted in the absence of TMV and CMV in the inoculated transgenic lines. The resistant evaluation of TO 
fransgenic tobacco plants after three times challenge with TMV and CMV revealed that 34/48 (70.8%) 
fransgenic lines were completely resistant to both studied vuuses. 

Keywords: Cucumber mosaic virus, Nicotiana tabacum, RNAi, Tobacco mosaic virus, transgenic plant 
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