Tap c_‘hz’ Cong nghé Sinh hoc 7(2): 193-201, 2009

CAY THUOC LA CHUYEN GEN MANG CAU TRUC RNAi KHANG PONG THOI HAI

LOAI VIRUS GAY BENH KHAM

Pham Thj Van, Chu Hoang Ha, L2 Tran Binh
Vién Cong nghé sinh hoc

TOM TAT

Bénh kham do virus tobacco mosaic virus (TMV) va cucumber mosaic virus (CMV) géy ra 14 mét trong
nhimg téc nhén gay bénh nghiém trong lam glam nang suét va chét lwgng cho nhiéu loai cay trong nhu ca chua,
khoai thy, thubc 14, cay tiéu... Dé tao ra cay thudc 14 khang ddng thoi hai virus tobacco mosaic virus (TMV) va
cucumber mosaic virus (CMV) bing k¥ thuit RNAj (RNA interference), mot doan gen CP da doan-CPi (305
bp tir vi tri nucleotide 159 - 463 gen CP TMV + 313 bp tir vi tri nucleotide 315 - 627 gen CP CMV) dd dugc
chon cho thiét k& vector chuyen gen mang cu tric 1hpRNA (intron hairpin RNA, ihpRNA). Chu triic nay da
duoc chuyén véo ciy thudc 14 Nicotiana tabacum gibng K326 thong qua vi khuin Agrobacterium tumefaciens.
Két ~qué phén tich PCR, RT-PCR va ELISA d4 chimg minh doan gen da doan CPi.di dugc chuyen vao genome
thuoc 1a va din t6i sy ving mit cia TMV va CMYV trong c4c - dong thudc 14 chuyen gen. Két qua danh gig sau
ba lan lay nh1em nhén tao ciing lic véi TMV va CMV cho thiy ty 16 cac dong chuyén gen TO khang hoan toan
trén tdng sb cac dong kiém tra 12 34/48 (70,8%).

Tir khéa: Cdy chuyén gen, cdy thuéc la (Nicotiana tabacum), RNAi (RNA interference), virus kham dwa chugt

(CMY), tobacco mosaic virus (TMV)
MO PAU

Bénh kham do virus tobacco mosaic virus
(TMV) va cucumber mosaic virus (CMV) giy ra la
mdt trong nhifg tac nhan gdy bénh nghiém trong
lam gidm ning suit va chét lugng cho it nhit 199
loai trong 35 ho (TMV) (Shew, Lucas, 1991) va hon
800 loai trong 85 ho (CMV) (Falk, Hull, 2004) thyc
vat khac nhau, trong d6 thudc 14 13 mot trong nhimg
d6i tuong chju thiét hai 16n nhit c6 thé Ién t6i 100%
(Nguyén Vin Chin, Nguyén Ngoc Bich, 2008). Vi vay,
viéc nghién ciru tao cay trong c6 kha ning khang
ddng thdi TMV va CMV sé c6 ¥ nghia img dung 16n
d6i véi san xuat nong nghiép clia Viét Nam.

K¥ thuit di truyén l1a mot cong cu quan trong
trong cong cudc chon tao glong cay trong mang tinh
trang mong mudn nhu mau sic méi, chat lugng tot
hon, ddc biét khang lai cac tdc nhan gay bénh do
virus va con tring (Hammond et al., 2006). Trong
d6, k¥ thuat RNAi dang dugc quan tim nhiéu va img
dung rdng rai trong nghién clru tao cay trong chuyén
gen khang lai mot s loai virus gay bénh & thyuc vat.

RNAi 13 co ché gy bét hoat gen sau phién m3
(post-transcriptional gene silencing, PTGS) nhim
chéng lai sy xam nhap cua cac nucleic acid ngoai lai
(thudng co ngudn goc tir virus) ciing nhu diéu khién
su bidu hién gen ndi bao (Herr, 2005). RNAi hoat

dong thong qua trung gian 1a cac phan tir RNA soi
kép (double stranded RNA, dsRNA) (Meister,
Tuschl, 2004) bing viéc phan cit dsRNA béi
enzyme RNase III - goi 1a Dicer (Bemnstein ef al.,

2001) dé tao thanh cac phan tir RNA (rc ché nhé
(small interfering RNA, siRNA) c6 kich thudc
khoang 21 - 26 nucleotide (Hamilton, Baucombe,
1999). Cac soi siRNA gén két véi mot phic hé
protein cam img RNA (RNA induce silencing
complex, RISC) s& bat cap mdt cach dac hi€u véi cac
phan tir RNA dich (mRNA hay RNA cua virus) va
tao co hdi cho enzyme nuclease cuia RISC phan hiy
RNA dich (Bernstein ef al,2001). O thuc vat, RNAj
cb thé dugc tao ra mdt cach nhan tao béng cach
chuyén gen c6 cu triic bidu hién sy phién ma cao nhu
RNA sense, anti-sense chia trinh tur tuong dong véi gen
dich. Déc biét, hiéu qua RNA s€ ting rit cao néu chuyen
gen tao cau tric RNA tir bt cip hay con goi la cu tric
kep toc (hairpin RNA, hpRNA) (Smith ez al., 2000).

Bing chimg dau tién vé su khang virus thong
qua RNAi dugc cung cip boi Waterhouse va dong
tac gia (1998), khang lai virus PVY (Potato virus Y)
trong cay thudc 14 chuyén gen. Cho t6i nay, da co rat
nhiéu thanh cong trén nhiéu hé thong vat chu khac
dé khang lai mot vai loai virus (Abhary et al, 2006;
Hammond et al., 2006; Pham Thi Van et al., 2008).

TMV va CMV c¢6 genome 1a RNA don duong
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duoc chia thanh nhiéu khung doc m¢& khéc nhau.
Trong d6, khung doc mé mi héa cho protein vé
(coat protein, CP) cia TMV c¢6 vai tro can thiét cho
qué trinh hinh thanh virion va c6 thé diéu khién tao
Ta protem di chuyén (movement protein, MP) vi vay
diéu khién su lan truyén tir t& bao nay sang té bao
khac cua virus (Kawakami et al., 2004), con CP cua
CMV déng mét vai trd cin thiét trong su di chuyén
virus, vector truyén bénh va su phan hoa triéu chimg
(Callaway et al, 2001). Vai trd nay cia gen CP cling
cho phép st dung gen CP lam nguyén liéu cho tao
cay trong chuyén gen khang virus TMV va CMV bang
co ché RNAj (Chen et al., 2004; Yan et al., 2007).

Dua vao két qua nghién ciru da dang di truyén
cia CMV va TMV géy bénh trén cay thudc 1a trong
tai ving chuyén canh Viét Nam (Lé Trin Binh,
2006), doan gen CP c6 46 bao thi cao cia TMV va
CMV sir dung 1am nguyén liéu chuyén gen trong
nghién ctru nay, nhim tao ra cac dong thudc 14 ¢
kha ning khang ddng thoi hai virus TMV va CMV. Két
qua nghién ciru s& duoc trinh bay dudi day.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru

Nguén gen CP ciia TMV va CMV

Plasmid pTZ57R/T va pGEM®-T lan lugt mang
ving gen ma héa cho CP cua virus TMV va CMV

thu thap tai Cao Bing (AMO048830) va Bic Giang

(AMA412008).

Cadc bo kit va vector

Vector chuyén gen pK7GWIWG2(II) (Karimi et
al., 2002), bd kit nhan dong pENTR™ Directional
TOPO® Cloning Kit (Invitrogen), bd kit thyc hién
© phan {mg Gateway Gateway® LR Clonase™ II
Enzyme mix Kit (Invitrogen),

Chiing vi khuéin

E. coli One Shot® TOP 10 (Invitrogen), ching
Agrobacterium tumefaciens CV58C1 mang plasmid
gy doc pGV2260.

Nguén thubc ld

Cac manh 14 thubc 14 Nicotiana tabacum gibng

K326 dang nubi cAy trong diéu kién in-vitro (Phong
Cong nghé t€ bao thuc vit, Vién Cong nghé sinh
hoc).
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Phirong phap nghién ciru
Thiét ké moi RNAi

Dé khuéch dai ving gen CP quan tdm cia TMV
va CMV va ghép noi hai vung gen nay v6i nhau, cac
mdi RNAi d3 dugc thiét ké véi mdi TMV-Fi duoc
b6 sung thém 4 nucleotide CACC tuong thich véi
ddu 3> GTGG cua vector nhian dong pENTR™/D-
TOPO® (Invitrogen) con hai mdi TMV-CMV-Fi va
TMV-CMV-Ri ¢6 20 nucleotide gi 1én nhau (10
nucleotide dau 5’ 1 cia TMV cdn 10 nucleotide dau
3’ 1a cia CMV).

Viée thiét ké moi dugc thue hién tai nhimg vung
c6 dd bao thu cao nhit, vi vay, ngoai viéc dya vao
céac trinh tr gen CP d3 co6, chung tdi con dwa vao cic
trinh ty gen CP cia TMV va CMV da dugc dang ky
vao Ngan hang dir liéu gen dé tim ra nhimg ving c6
d6 bao tha cao nhét.

Thiét ké vector chuyén gen thic vit mang céu tric
RNAi

K¢ thudt Gateway (Invitrogen, Karlsruhe,
Germany) duge st dung d& tao cAu trac RNAi. Piu
tién, phan tng PCR nhin timg doan gen CPi TMV
va CMV. San phim cua phan @mg dugc tinh sach
phuc vu cho phan tmg PCR ghép ndi hai doan gen lai
v&i nhau. Poan gen CPi ghép ndi tiép tuc dugc dong
héa vao vector pENTR/D dé tao ra dong entry
pENTR/D mang CPi (ky hi€u: pENT-CCPi) c6 chita
cac vi tri tai t6 hop atfL. Dong khuén lac mang
pENCPiITC dugc nubi va tinh sach plasmid phuc vu

_ doc trinh tur trén may doc ty dong.

Tiép d6, phan tmg LR (LR la phan mg tai t&
hop giita cac vi tri atfL and a#fR dugc xuc tac boi
enzyme LR Clonase™ II) dugc thuc hién giira vector
entry pENT-CCPi va vector tlép nhan destination
PK7GWIWG2(II) c6 chira cac vi tri gin két atR.
Két qua phan img LR s€ tao ra mét vector biéu hién
thue vat nhj thé pGWT-CCPi mang cAu trac RNAi
v6i hai vi tri chén doan gen CPi theo chiéu sense va
antisense dugc ngan cach bdi mot doan intron dudi
su didu khién cia promoter 35S cauliflower mosaic
virus. Cau tric pGWT -CCPi dugc dong héa trong té
bao E. coli One Shot® TOP 10. Chon loc c4c khuén
lac dwong tinh trén mdi trudomg LB c6 bd sung
streptomycin 40 mg/l, spectinomycin 100 mg/l va
chloramphenicol 50 mg/l. Sau khi chon dong trong té
bao E. coli béi hai phan ing colony- PCR (mot mdi
trén gen CMV-Ri-2 va mét trong hai mdi trén vector
P35SF2 (5~ CACTATCCTTCGCAAGAC -
3°)/T35SR (5’- GGGAACTACTACCACATTA -37)
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va phan ung cit bdi enzyme han ché Xbal va
HindIll, pPGWT-CCPi duoc bién nap vao té bao 4.
tumefaciens chung CV58C1 pGV2260 bing phuong
phép xung dién.

Chuyén cdu triic RNAi T-CMV-CPi vao cdy thubc I

Cau trac RNAi T-CMV-CPi trong vector nhi thé
GWT‘CCPl duoc chuyen vao cdy thudc la
Ntconana tabacum gibng K326 thong qua vi khuén
A, tumefaciens CV58Cl theo phuong phdp cla
Topping c6 cai tién (Topping, 1998).

Ddnh gid tinh khdng virus cita cdc dong thudc ld
chuyén gen T0 bang ldy nhiém nhan tao

Céc dong cay chuyén gen TO sau khi trdng
ngoai nha ludi cao khoang 10 - 30 cm, chiéu dai
kich thuéc 14 trén 10 cm duoc kiém tra tinh khang
virus bang phuong phap lay nhiém virus nhén tao
(Herbers et al., 1996). Cac budc tién hanh nhu sau:
MAu 14 bi bénh (TMV va CMV) duogc nghién trong
dém phosphat 100mM pH7 (~1 g mau la trong 20
ml dém). L4 1y nhiém duogc giy ton thuong nhe
bing carborundum (SiC). Cho dich virus lén phén
la d4 gay xudc, sau vai phit rira 14 bang nuéc. Sau
8 - 11 ngay lay nhiém, triéu chirng s& xuét hién trén
cdy. Cay Wild-type N. tabacum (WT) - cay khéng
chuyén gen ciing dugc lay nhiém d& lam dél ching
duong. Trong nghién ciru nay, ching t6i txen hanh
lay nhiém ba ldn, m3i l4n cach nhau 2 tudn va cac
cay sau khi lay nhiém c6 biéu hién bénh sé& khong
sir dung dé lay nhi&m l4n sau.

Xdc dinh sw cé mdt ciia virus trén dong thuéc ld T0
bang ELISA

Phéan dng indirect ELISA dugc thuc hién dung
k¥ thuat biy khang thé trude (plate-trapped antigen,
PTA-ELISA) véi khang huyét thanh TMV va CMV
thé theo phuong phap cia Mowat va Dawson (1987).

KET QUA VA THAO LUAN

Thiét ké vector chuyén gen mang ciu tric RNAi
TMV-CMV-CP

Dua vao cac mdi di thiét ké, doan gen CPi dai
305 bp (tir vi tri nucleotide 159 - 463 gen CP) cta
TMV di dugc nhan lén bang cip mdi dic hidu
TMV-Fi (5°- CACCATGAAACCTTCACCACA -
3’), TMV-CMV-Ri (5’- AATTTGAATGCGGGT
CCAAACCAAACCAGA -3’), va 313 bp (tir vi tri

nucleotide 315 - 627 gen CP) cia CMV dugc nhin
lén  bing cap mdi TMV-CMV-Fi (5-
TTGGTTTGGACCCGC ATTCAAATTCGAGTT -
3’) va CMV-Ri-2 (5’- CTAACGTTGGTGCTC
GATGTC -3’) (Hinh 1A).

Két qua dién di san phim PCR nhan doan gen
dugc ghép ndi trén gel agarose 1% (Hinh 1B) da thu
dugc mot bang DNA rit dac higu, c6 kich thudc
khoang 625 bp, twong ung v6i kich thuée duge du
doan khi thiét k& mdi. Poan gen nay tiép tuc dugc
dong hoa thanh céng trong vector pENTR/D. Nhiing
dong khudn lac dwong tinh vo&i phan Gng colony
PCR d3a dugc chon dé tach plasmid lam mau cho
phan ting doc trinh tu va LR,
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- 500 e
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Hinh 1. Dién di s&n pham PCR nhan CPi ctia TMV va CMV.
M. Thang Marker DNA chuan 1 kb, A. Nhan tirng doan
riéng ré (1. TMV; 2. CMV); B. Ghép noi hai doan .

Dé xac dinh doan ghép ndi c6 phai 1a cia TMV
vd CMV hay khéng mot dong khudn lac da duoc
tach chiét plasmid dé thuc hién phan tng doc trinh tu
tu dong. Két qua doc va phén tich trinh tu (Hinh 2)
da chiing t6 phan doan thu dugc chinh la doan ghép
ndi hai viing gen CPi clia TMV va CMV nghién ciru,
kich thuge cua phan doan nay 1a 625 bp. Ngoai ra,
viéc xac dinh trinh tu ciing dd cho thdy cac vi tri
attL1 va attL2 khong bi 18i dam bao cho phan tng
LR Gateway xay ra chinh xéc.

Ky thuat Gateway la mét phuong phap hiéu qua
cho phép thuc hién nhanh va d& dang viéc gin mét
doan DNA vao va chuyén doan DNA giira cac vector
trong hé théng. Trong nghién ctru nay, phan tmg LR
trong Gateway dugc thuc hién gifta plasmid entry
pENT-CCPi va vector tiép nhan pK7GWIWG2(1)
dudi sur xiic tic boi enzyme LR Clonase™ 11 dé tao
vector chuyén gen thuc vat nhi thé mang cu trac
RNAi pGWT-CCPi (Hinh 3A).
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Hinh 2. Két qua x&c dinh trinh tw doan ghép néi TMV-CMV-CPi trén vector pENTR™/D-TOPO.
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7355 attB1

B2 intron Intron aitB?2

M ()1 234 5 6 78 910

bp

Hinh 3. A. Ban dd cAu tric pGWT-CCPi: P35S, promoter 35S clia Cauliflower mosaic virus; attB1 va attB2, cac vj tri tai td
hop trong phan trng LR. LB, left T-DNA border; RB, right T-DNA border; T35S, terminator 35S; Kan, gen khang kanamycin;
CmR, gen khang chloramphenicol. Vi tri cac diém cat han ché ciia enzyme Xbal va Hindlll; CPi, doan gen CP ghép ndi clia
virus TMV va CMV. B. Dién di san phdm cét plasmid tai t6 hop pGWT-CCPi bang enzyme Xbal va Hindlll. M. Thang DNA
chuan Smartladder; 1 — 10. Dong khuan lac 1 - 10; (). i chitng &m vector pK7GWIWG2(I).

Két qua chon dong bing phan img colony-PCR
(khong din hinh) va phan img cit boi enzyme han
ché (Hinh 3B) da thu dugc dong khuin lac mang
vector pPGWT-CCPi quan tdm, véi hai doan CPi lap
lai dao chiéu, duoc ngan cach bdi mot doan intron &
giita dudi sy diéu khién cua promoter 35S (Hinh
3A). Ciu tric ndy s& tao ra RNA CPi dang kep toc
bd sung chinh no6 - ihpRNA sau khi duoc chuyén vao
cay trong. Kha nang cau tric 1hpRNA b sung chinh
n6 co hi€u qua lam bét hoat gen & thuc vat da duogc
Smith va ddng tc gia (2000) chimg minh. CAu tric
RNAi pGWT-CCPi nay tiép d6 dugc dong hoa thanh
cong vao té biao A. tumefaciens.

Tao cdy thudc ld chuyén gen mang ciu trisc RNAI
T-CMV-CPi

Véi 30 méanh 14 thude 14 dwoc bién nap cAu tric
RNAi T-CMV-CPi, sau cc giai doan nudi ciy va
chon loc thu dugc 105 dong thude 14 TO séng sot trén
mdi trén méi truéng RM co khang sinh kanamycin
50 mg/l. T1ep tuc chon ngau nhién 50 dong thubc 14
TO dé ra bau cat: trau va biu dit. Két qua thu duoc
48/50 dong cdy song sot dé danh gi4 tinh khang déi
véi 2 loai virus TMV va CMV (Bang 1).

Ddnh gid tinh khdng bénh ctia cic dong thude ld
mang céu triic RNAi T-CMV-CPi thé h¢ T0

+ Danh gia béng ldy nhiém nhan tao virus: Piéu
quan trong nhét coa nghién ciru nay 1a tao ra dugc
nhimg dong thudc 14 chuyen gen ¢6 kha nang khang
virus TMV. Vi vay, dé kiém tra tinh khang, 48 dong
thubc 14 chuyen gen va 10 cay dbi chimg WT2 khéng
chuyén gen di dugc lay nhiém nhan tao dong thoi hai
loai virus TMV 3 va CMV qua ba lin, mdi lan cach nhau
15 ngay. Sau mdi lan lay nhidm virus, cac dong thudc 14
duge quan sat sy biéu hién bénh virus bang cam quan.

Theo két qua théng ké & bang 2, ty 1 khang
hodn toan cua cic dong thubc 14 chuyén céu triic
RNAi T-CMV-CPi tuong ddi cao (70,8% = 34 ciy
khang/48 dong kiém tra). Nhimg dong ciy biéu hién
bénh do nhidm cé hai loai virus nay déu rat coi coc,
than 14 hoi bau, dau 14 nhon va vira kham da &ch vira
kham loang 16 (Hinh 4).

T-CMV-49

WT2.1
Hinh 4. Hinh anh dong thuéc 1a T-CMV-49 biéu hién khang

bénh hoan toan va cay dbi ching WT2-1 sau 3 lan lay
nhiém.

+ Ddnh gid bang PCR va RT-PCR: Sau ba lan
lay nhidm 34 dong thubc 14 chuyén gen c6 biéu hién
khang TMV va CMV hoan toan d3 dugc xac dinh sy
c6 mit clia gen chuyén trong ciy chuyén gen bang
phan tmg PCR va su hoat dong phién mi ra RNA
ctia gen chuyén bang phan tmg RT-PCR. Két qua tit
ca 42 dong déu duong tinh v6i PCR va RT-PCR
(khong din hinh) di chimg to day 1a nhitng dong
chuyén gen thanh cong mang ciu tric RNAi T-
CMV-CPi hoat dong.
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+ Pdnh gi¢ bang ELISA: RNAi trong cay
chuyén gen sé& phan huy RNA cta virus xadm nhép
dan téi khong hinh thanh cac phan tir virus méi
hoac ham Iugng phan tr virus s& bi giam déng ké.
Dé kiém tra sy c6 mit cia phan tf TMV va CMV
trong cay chuyén gen, 24/34 dong thubc 14 mang
chu trac RNA] c6 biéu hién khang hoan toan ™V
va CMV va 5/10 cdy WT2 di dugc chon ngiu
nhién dé thir ELISA. Két qua cho thdy, ca 24 dong
ciy kiém tra déu cho phan {mg 4m tinh v&i ELISA
(Bang 3), chimg t6 virus da bi bét hoat sau khi lay
nhiém,

Co ché khang théng qua RNA di dugc mb ta
xay ra nhiéu trong c4c cay trdng chuyén gen CP don
doan cia mot loai virus nhu Sweet potato feathery
mottle virus (Sonoda et al,,1999), TMV (Yan et al.,
2007), CMV (Chen et al., 2004) nhung lai it trén cac
ciy trong chuyen gen da doan CP. Vi véy, bai bao
nay di cung cap thém dir liéu nghién ciru vé co ché
khang qua RNA trén cay thudc 14 chuyén gen CP da
doan nhim muc dich tao tinh khang cling lac hai loai
virus TMV va CMV.

Pham Thi Van et al.

Trong nhitng nghién ciru truée day, ching toi
cling 43 tao dugc cac dong thubc 1a chuyen gen TO
don doan CP cla timg virus TMV (305 nucleotide
ddu 3’ trong tmg tir vi tri nucleotide 159 - 463 gen
CP) va CMV (337 nucleotide dau 3’ twong {mg tir vi
tri 315 - 651 gen CP). Hiéu qua khang d6i voi chu
trac gen don doan nay tuong dbi cao 87,5% d01 véi
TMV va 71% dbi v6i CMV. Tuy nhién, méi cay
trdng c6 thé nhidm nhiéu loai virus khac nhau, chang
han, thubc 14 c6 thé nhidm virus TMV, CMV, PVY
hay TYLCV... nén viéc tao ra cay trong c6 kha nang
khang duoc nhiéu loai virus cung lac la muc tiéu cua
nhidu nha nghién ciru tao gidng. Vi vay, trong
nghién cru nay, ching t6i da thtr nghiém viéc tao
cac dong thudc 14 mang cdu triuc gen CP da doan
(305 bp tir vi tri nucleotide 159 - 463 gen CP TMV +
313 bp tir vi tri nucleotide 315 - 627 gen CP CMV),
nhim muc dich khang duge hai virus TMV va CMV
cung luc. Két qua danh gia tinh khang bénh cua cac
dong cay nay & thé hé TO d6i vé6i ca hai virus thu
duge ty 1€ khang tuong dbi cao (70,8%) so véi cac
dong thubc 14 chuyén gen don doan, d4 chimg to thi
nghiém kha thanh céng.

Bang 1. Két qua bién nap céu tric RNAi T-CMV-CPi vao manh l4 thudc la.

Céu trac RNA Sémanhla S6manhla S6 cum chdi  Sé cay S6 cayra Sécayra
dat séng s6GM+  séng sét séng/RM +  bau biu dat
Kan 30 mg/| /IGM+ Kan 50 Kan 50 mg/l  trau:cat trong tai nha
mg/l lwoi
T-CMV-CPi 30 22 43 105 50 48
WT1 30 0 - - - -
WT2 30 30 55 114 ‘ 10 10

Ghi cht: WT1 13 thuéc 14 khong chuyén gen chuyén [én méi tréng tai sinh co khang sinh; WT2 la thubc 14 khéng chuyén

gen chuyén 1én mdi trwdng tai sinh khong co khang sinh.

Bang 2. Két qua lay nhidm nhan tao virus cac dong thuéc 1a chuyén gen TO va WT2.

Lan lay Cac dong cay chuyén gen WT2

nhiém r'y a rs - r'y z 7 X X
S0 cay S0 cay S0 cay Ty lé Tong so S0 cay Socayco Tylé
dwoc ldy  khéng c6 biéu khang (%) | cay lay khéng biéu hién khang (%)
nhiém hoan toan hién nhiém biéu hién bénh

bénh bénh

1 48 39 9 (++) 83,8 10 4 B (+++) 40

2 39 39 0(+) 100 4 0 4 (++4) 0

3 39 34 5(+) 87,2 0 0

Téng 48 34 14 70,8 10 0 10 0

Ghi chi; (+)(++) (+++) mc d6 bidu hién bénh nhe, trung binh va nang.
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Bang 3. Két qua kiém tra ELISA & OD 405 nm sau 12 h cac dong thuéc Ia chuyén gen TO va WT2 sau khi 4y nhidm TMV va

CMV.

S Mau cmv ™V S Mau o\ ™V

il oD K&t oD  Két T oD  Ké& oD Két

T luan luan T luan: luan
T-CMV 1 0,098 - 0,110 - 17 T-CMV 42 0094 - 0,109 -

2 T-CMV2 0095 - 0111 - 18 T-CMV 44 0091 - 0098 -

3 TCMV6 0,080 - 0109 - 19 T-CMV 46 0091 - 0112 -

4 T-CMV10 0,095 - 0121 - 20 T-CMV 49 0,092 - 0117 -

5  T-CMV11 0,093 - 0,107 - 21 T-CMV 50 0,095 - 0110 -

6 T-CMV12 0,094 - 0,079 - 22 T-CMV 51 0,088 - 0107 -

7 T-CMV16 0,093 - 0115 - 23 T-CMV52 0,098 - 0,104 -

8 T-CMV17 0,103 - 0119 - 24  T-CMV53 0093 - 0,106 -

9 T-CMV23 0096 - 0124 - 25  WT2-1 0487 + 1242+

10 T-CMV 30 0089 - 0,068 - 26 WT2-2 0,097 - 1,881  +

11 T-CMV 31 0,094 - 0117 - 27 WT2-3 0214 + 2121+

12 T-CMV 35 0,090 - 0,105 - 28 WT24 0,094 - 1,225  +

13 T-CMV 36 0094 - 0103 - 29 WT2-13 0,095 - 0487  +

14 T-CMV 38 0094 - 0107 - 30 Bicduong 0253 + M7+

15 T-CMV 40 0,091 - 0107 - 31 TBdlcam 0,001 - 0,098 -

16 T-CMV 41 0097 - 0,108 - 32 2xTBdlcam 0,183 0196 -

Ghi chua: TB d/c &m. Trung binh gia tri OD cla 4 mé&u dbi chirng &m (cay khde khdng nhiém TMV va CMV) Céac mau dwoc
phan tng dwong 1a mau co gia tri OD (optical density = mat d6 quang) > 2 14n gia tri trung binh cia d6i chirng am; (-). Am

tinh, khdng c6 virus; (+). Duong tinh, c6 mét virus trén cay.
KET LUAN

B?mg viéc s dung cong nghé RNAI, ching t6i
di thanh céng trong viéc tao ra cic dong thudc 14
mang ciu tric RNAI ciia gen ma héa protein v cia
cung hai loai virus TMV va CMV. Tinh khang hoan
toan hai virus cung luc cha cic dong cidy nay da duoc
danh gi4 bing lay nhifm nhan tao virus, PCR, RT-
PCR va ELISA.

Thénh céng nay di md ra trién vong to 16m trong
viéc tmg dung phuong phdp, ciing nhu két qua
nghién ciru nay cho nhimg cy trdng c¢6 gi4 tri khac
dang chiu thiét hai bai virus TMV va CMV.

Loi cam on: Céng trinh nay dwoc thuc hién bang
kinh phi cia dé tai cdp Vién Khoa hoc va Cong nghé
Viét Nam “Nghzen ciru g dung ky thudt RNAi
trong tao giong cdy trong chuyen gen khdng bénh
virus” nam 2007 - 2008. Mot phan nghién curu duoc
thuc hién trén cdc trang thiét bi cua Phong thi
nghiém trong diém Cong nghé gen, Vién Cong nghé

sinh hoc. Trung tam b,énfz cdy nhiét doi, dai hoc
Néng nghiép Ha Ngi dd ho tro cdc tac gia thyc hién
phan tich ELISA.
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TRANSGENIC NICOTIANA TABACUM PLANTS CARRING RNAi CONSTRUCT

RESISTANT TO TWO MOSAIC VIRUSES

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 transgenic 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 ¢p gene and 313 bp from nucleotide 315 - 627 of CMV ¢p 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 transformed 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@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
transgenic tobacco plants after three times challenge with TMV and CMV revealed that 34/48 (70. 8%)
transgenic lines were completely resistant to both studied viruses.

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