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TOM TAT 

Hi?n nay, cfing nghe RNAi trong vî c tgo cdy tr^ng khdng virus dang Id hudng nghifin ciiu khi 
quan va nhdn dupc sy quan tdm cua nhî u phfing thl nghidm trfin th^ gi6i. Trong nghien ciru ndy, 
cdu tnic RNAi/pK7WGTLCV-CPi mang gen CP md h6a protein vfi ciia TYLCV dupc thiet ke c6 
dang RNA kep tfie ty b6 sung mang intron (intron-hairpin RNA, ihpRNA) nam giOa hai dogn gen 
can chuyen dudi su difiu khien cita promoter CaMV35S dd dupc sir dyng Ak chuydn vdo thuOc Id 
Nicoliana tabacum giong K326. K t̂ qud Idy nhiSm cho 101 mdnh Id vdi vi khuin mang cdu triic 
RNAi/pK7WGTLCV-CPi trong 3 16 thf nghidm, sau cdc giai dogn nufii cdy vd chpn Ipc thu dupc 
187 d6ng thufic !a To s6ng s6t vd ra re trfin mfii trufing nufii cdy c6 bo sung khdng sinh kanamycin 
50 mg/l. Lya chpn ngau nhien 21 ddng cdy chuySn gen (rong nhd ludi de kiem tra sy c6 mgt cua 
gen chuyen bdng phan iing PCR vdi c$p mh\ d^c hî u, ket qua thu dupc IS ddng ducmg tinh. Cdc 
dong thufic Id mang gen chuyin deu cho k t̂ qud ducmg tfnh vdi phdn img RT-PCR kiem tra sy 
bieu hi?n gen thfing qua RNA. 
Til' kh6a: Chuyen gen. ihuoc Id, RNAi. virus xodn vdng Id cd chua. 

MCJDAU 

Virus xoan vang Id cd chua TYLCV la 
nguyen nhan gay benh xodn vdng Id tren cdc 
cdy trong hp ca nhu ca chua, thuoc la, khoai 
tay.,. lam thiet hgi nghiem trpng den nang 
suat, chat lucmg cay trong. Nang suat thiet hai 
trung binh tir 55 - 90% thdm chi Id 100%. 
TYLCV duac Ian truyen nha lodi bo phdn 
Bemisia labaci, day la lodi con triing co sire 
sinh sdn nhanh vd manh nen b$nh lay lan 
nhanh chong va gay thiet hai nghiem trpng 
den mua mang. Ben canh cdc bien phdp kiem 
soat nhu phun thudc trir con triing, tim kiem 
nguon gen khang virus tu nhien, chuyen gen 
CO nguon goc virus gay b?nh, thi hi?n nay 
RNAi Id CO che gay bat hoat gen dang dupc 
chii y nghien cuu irng dung. RNAi dupfc khai 
ddu bdng viec phan cdt phan tir RNA chuoi 
kep (dsRNA) bai enzyme Dicer tgo thdnh cdc 
phan tir siRNA lie che nho co kich thuac 
khoang 21-26 nucleotide [3]. Sau do, cdc 
siRNA nay duac giai xodn vd mpt mgch gdn 
kSt vcfi mpt phirc hop da protein (RISC) mpt 
each chpn loc tao thanh phiic hpp cam iing sy 
bdt hogt RNA. Sau khi nhan dang mRNA 
dich qua viec bat cap cdc base tucmg dong v6i 
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trinh tu cua sai dem siRNA trong RISC, 
mRNA dich bi phan cat nhcr mpt 
endonuclease vd lam bat hoat gen [5]. 0 thyc 
vat, RNAi CO the duac thuc hien bang cdch 
chuyen gen c6 cau tnic bieu hien sy phien ma 
cao RNA sense, anti-sense hoac RNA kep toe 
bo sung chinh no ma chiia trinh ty tuang 
dong vai gen dich [9], [7], [12]. 
Trong he gen ciia Begomovirus, gen CP ma 
hoa protein vo (coat protein) tham gia cau tgo 
capside Id gen co chiic nang quan trpng trong 
qua trinh nhan len cua virus, m^t khdc con 
dupc xem la nhung viing gen co dp bdo thii 
cao nen thuang dugc lya chpn lam nguyen 
lieu trong vi?c thiSt k6 vector chuyen gen tao 
cay khdng virus gay b?nh a thyc vat [I], [13]. 
Trong bdi bdo nay, chiing toi cong bo ket qud 
chuyk cau triic vector RNAi/pK7WGTLCV-
CPi mang gen CP md hoa proteiti vo ciia 
TYLCV dugc thi8t k6 c6 dgng RNA kpp toe 
ty bo sung mang intron (intron-hairpin RNA, 
ihpRNA) ndm giO'a hai dogn gen cdn chuy6n 
duai sy dieu khien ciia promoter CaMV35S 
vao giong Nicotiana tabacum K326 nhdm 
kilm tra su bieu hien cua cau true RNAI trong 
cay mo hinh de tii do co nhiing thii nghipm 
tren doi tugng cay trdng dang hi gay thiet hgi 
bai Iogi virus nay. 
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VAT LIEU VA PHUONG PHAP 
NGHIEN CUU 

Vat lieu 

y^t U?u th{tc vpt 

Cay thuoc Id Nicotiana tabacum K326 in viiro 
dupc nuoi giO' trong ph6ng thi nghipm Cong 

nghe te bao thyc vgt, Vi?n cong ngh? Sinh hpc. 

Chung vi khuan 

Chung VI khuan Agrobaclerium lumefaciens 
CV58 PGV2260 mang cau tnic 
RNAi/pK7WGTLCV-CPi do Nguyen Thj Hdi 
Yen vd cpng sy thiet ke [2]. 
Phuo'ng phap nghien ciru 

Chuyen cau true RNAi mang gen cua 
TYLCV vao thuoc Id Nicotiana tabacum 
K326 

De chuyen cau true RNAi vao giong thuoc 
la Nicotiana'tabacum K326, chung toi sir 
dung quy trinh chuyen gen ciia Topping co 
cai tien [10]. 

+ Tgo djch huyen phii vi khuan 

Truac khi bien nap cau triic RNAi vao thu6c 
Id mgt ngdy, tien hdnh nuoi ldc mpt khudn lac 
vi khuan A. tumefaciens C58 pGV2260 mang 
cdu tnic RNAi trong 3 ml LB long bo sung 
streptomycin ' 40 mg/l, spectinomycin 100 
mg/l va rifamycin 50 mg/l trong khodng thai 
gian 7 - 8 gio a 28°C vai t6c dp 200 v/phut. 
Sau do hilt I ml dich khuan vira nuoi sang 15 
ml LB bo sung khang sinh nhu tren, tien hanh 
nuoi ldc qua dem cho d6n khi ODeeo = 0,7 -
1,0. Tiep theo, hiit 4 - 5 ml djch khuan tren 
vao 30 ml LB long khong bo sung khang 
sinh, nuoi lac den ODeeo = 0,7 - 1,0. Djch 
khuin dugc ly tdm 6000 v/p trong 10 phiit d6 
thu te bdo vi khudn. C^n khuan dugc hoa 
trong dung djch Yi MS (ODgeo = 0,5 - 0,7). 

+ Chudn bi vgt li$u va bien ngp 

Ld thuoc Id in vitro dugc gay ton thucmg bang 
lu&i dao cdt b6n cgnh xung quanh, ddt 16n 
moi truang GM {MS bo sung 1 mg/l BAP, 30 
g/l sucrose va 7,5 g aga, pH = 5,8) trong 2 
ngdy. Sau 2 ngay nuoi cam iing, cac mdnh 
thuoc Id dugc gdp ra va ngam vdo dich huyen 
phi] vi khudn tren trong khoang thai gian 10 
phiit, TiSp do, cac manh Id dugc tham kho vd 
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chuyen len moi trucmg dong GM c6 bo sung 
khdng sinh dipt khuan cefotaxim 400 mg/l vd 
khdng sinh chpn Ipc kanamycin 50 mg/l. Sau 
3 - 4 tuan, cdc cym choi hinh thdnh dugc cdt 
chuyen sang moi truang GM c6 bo sung 
cefotaxim 400 mg/l vd kanamycin 50 mg/l. 
Cdc choi cao 2 - 3 cm dugc cdt chuyen sang 
moi truitig ra re RM ( {MS ho sung O.I mg/l 
IBA. 35 g/i sucrose va 7,5 gaga. pH = 5,8)c6 
bo sung cefotaxim 250 mg/l vd kanamycin 
50 mg/l. Nhitng cay ra re tren moi truimg 
chpn Ipc sS dugc nhan vo tinh tren moi 
trudng RM bo sung cefotaxim 250 mg/l va 
kanamycin 50 mg/l. Cdc cay con th^ h? To 
sau 2 tuan tren m6i trudrng ra rl se dugc 
trong ra bau trau : cat = 1 , 1 vd sau 7 - 10 
ngdy chuyen sang bau dat ho§c dem tr6ng 
trong vu6n thi nghipm. 
Kiem tra sir cd mat cua gen chuyen trong cdc 
ddng thuSc la chuyen gen 
Nhihig dong thuoc Id chuyen gen dugc kiem 
tra sy co mat ciia gen chuyen va hoat dpng cua 
gen chuyen a miic dp phien ma sir dyng de 
PCR va RT-PCR 

Phinmg phap PCR nban gen CPi: Thu la 
thu6c Id 6 giai dogn cay tr6ng trong vucm thi 
nghi?m sau 3 tudn tu6i. Tach chiet DNA t6ng 
so theo phuang phap diing CTAB co cdi tiln 
(Collins, Symons, 1992) [5]. Mau Id cd chua 
dugc nghiin nhanh trong nitrogen long, b6 
sung dpm tdch va ii 65°C trong 2 gia. Diing 
chloroform: isoamylalchohol (24 : 1) dl logi 
bo tap chat va dimg isopropanol de tiia DNA. 
Gen d^c hipu dugc khuich dgi vai cgp moi 
diing trong thiet ke vector chuyin gen. Thdnh 
phan phdn iing PCR bao gom 12 pi H2O; 2 pi 
d|m lOx; 2 ^1 MgCI^ 25 mM, 1,6 îl dNTPs 
2,5 mM; 0,8 pi mdi 10 pmol mdi loai; 3 pi 
DNA tdng so va 0,4 p,l Taq DNA polymerase. 
Phan umg dugc tien hdnh trong may PCR vai 
chu trinh nhiet bao gdm cac budc: 94''C/5 
phut; 30 chu ky (94''C/1 phut; 52°C/1 phiit; 
72"C/I phiit); kit thuc a 72°C/I0 phut. 
Phurffng phap RT-PCR kiem tra bilu hien 
gen CPi trong cay chuydn gen: RNA tdng 
s6 tir la thuoc Id dugc tach chilt theo Trizol 
Reagent (Invitrogen) va lam khudn tong hgp 
cDNA (Fermentas). San phdm cDNA dugc sir 
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dung de lam khudn cho phdn iing PCR nhan 
gen chuyen bang cap mdi dgc hipu (Primer-Fi 
va Primer-Ri) vd dong thdi cung dugc sir 
dyng cho phdn iing PCR kiem tra sy c6 m^t 
ciia virus trong cay bdng cap moi d&c hipu 
cho gen virus. 

KET QUA VA T H A O LUAN 

Tao cay thuop la chuyen gen mang can triic 
RNAi/pK7WGTLCV-CPi 

De kiem tra hoat dpng ciia cau triic 
RNAi/pK7WGTLCV-CPi trong cay, chung 
tdi thCr nghipm chuyen cau true nay vao cay 
thudc la, mpt trong nhung cay md hinh cho 
chuyin gen. 

Vdi tong so 101 manh la Idy nhiem vi khuan 
mang cau true RNAi/pK7WGTLCV-CPi trong 
3 Id thi nghipm, sau cac giai dogn nudi cay vd 
chpn Ipc thu dugc 187 ddng thu6c Id To song 
sdt vd ra re tren mdi trudng nudi cay cd bo 
sung khang sinh kamamycin 50 mg/l (Bdng 
I). Cdc ddng thuoc Id chuyen gen dugc nhdn 
vd tinh de ddm bdo s6 lugng cay can thiet cho 
phyc vy phdn tich sang Ipc PCR, RT-PCR vd 
ddnh gid kha ndng khang virus. Cay con To 
tren mdi trudng ra rl sau 10 ngdy dugc ra b^u 
trau cdt. Sau dd, tiep tyc chpn ngau nhien 
50 dong thuoc Id To de ra bau trau pha cat 
vd bau dat. Ket qua thu dugc 48 cdy song 
sot. Cdc dong thuoc la ra bau dat co ty lp 
song sdt Id 100%. 

Bing I. Ket qud bien ngp cdu true RNAi/pK7WGTLCV-CPivdo thuoc Id K326 

Cau true 
chuyen 

RNAi/pK7WG 

TLCV-CPi 

WT 

L6 
thi nghi|m 

1 

2 

3 

T6ng s6 
1 

2 

S6 minh \i 
bî n nap 

30 

37 

34 

101 
30 

30 

S6 cvm ch6i 
hlnh th^nh 

50 

48 

57 

155 
0 

55* 

S6 chdi s6ng sdt 
/GM+Km50 

98 

71 

93 

262 

120* 

Sd cay ra re 
/RM + Km50 

6 5 , 

44 

78 

187 

114* 

Ghi chii. GM - mdi tru&ng ldi sinh, RM - moi tru&ng ra re, nong do kanamycin Id 50 mg/l, WT - cdy 
wild-type dgng dgi; fJ-Mdi tru&ng khdng cd khdng sinh chgn lgc kanamycin. 

Hinh 1. Mgt so hinh dnh chuyen gen vao ihuoc la 
A. Mdnh Id Iren moi tru&ng tdi sinh sau 1 tudn, B. Chdi tdi sinh sau 4 tudn nuoi cay; C. Cay con tren mdi 
tru&ng chgn lgc Kanamycin 50 mg/l; D. Cdy con trong bau trdu cdt; E Cdy chuyen gen trong bdu ddt sau 

2 tudn 

II 
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BSng 2. Kel qua ra c6y vii kiem Ira 

Cfiu true S6 cSy ra S6 cfiy ra 
chuydn bAu trjiu c&t biiu ddt 

RNAi/pK7W0T 

LCV-CPi 

WT 10 

48 

10 

cay thuoc Id chuySn gen mang 

Kiem tra PCR 

Sdcly 
kl̂ m tra 

21 

1 

Sdcly 
du'o'ng tinh 

18 

0 
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cau Iriic RNAI 

RT-PCR 

S6cfiy 
kiem tra 

18 

1 

S6cly 
du-cng tinh 

18 

0 

Kiem tra sy c6 m^t cua gen chuyen Irong 
cac ddng thuoc Id chuyen i>cn 
Ket qua PCR kiem tra sir co mqt cua gen 
chuyen trong cdc ddng thuoc Id chuyen gen 

DNA tong so dugc tdch chiet tir cdc mau Id 
thudc Id cd ty so OD260nm/OD2gonni ndm trong 
khodng 1,8 - 2,0 ddm bdo chat lugng cho 
phan irng nhan gen tiep theo. Thyc hipn phdn 
ling PCR vdi c$p mdi diing trong thiet ke 
vector de kiem tra sy cd mdt ciia doan gen can 
chuyen trong mpt so dong thuoc Id khang Km 
da trdng d nha ludi dugc lya chpn ngau nhien. 
Ket qua died di cho thay cd 4 ddng (s6 
5,8,11,13) khdng thu dugc bang sdn pham 
PCR, cdc ddng cdn lgi diu nhdn dugc mpt 
bdng duy nhdt vdi kich thudc khodng 500 bp 
phil hgp vdi kich thudc ciia dogn gen CPi da 
dugc th ilt ke trong cau true 
RNAi/pK7WGTLCV-CP (doan gen thiit kl 
cd chieu ddi 489 bp). Nhiing ddng khdng cho 
bang vgch mong muon mac dii van song sdt 
vd ra re mdi trudng chgn Ipc bo sung 
kanamycin 50 mg/l cd thl gidi thich do sy dirt 
gay gen trong vector tai td hgp do d6 cac 
ddng cay chuyin gen nay chi mang gen khdng 
khdng sinh hodc mang mgt phan gen dich, 
dan den cgp moi nhdn gen khdng bam dugc 
vao de thyc hipn phdn iing PCR. Trong 
chuyen gen, vj^c mat gen dich vd sdp xep Igi 
gen trong T-DNA sau khi dugc chuyin vdo te 
bdo cdy chii co the xdy ra vd dd dugc tim thay 
trong thyc nghipm. 

Nhu vgy, cdu tnic RNAi mang dogn gen CPi 
ma hoa protein vd ciia TYLCV da dugc 
chuyen thanh cdng vao thudc Id Nicotiana 
tabacum K326. Do dd, cac thi nghiem trong 
phan tich cay^chuyin gen can phai tien hdnh 
dl kilm tra su bieu hien gen trong cay 
chuyin gen. 

12 

Hinh 2. Hinh dnh di4n di sdn phdm PCR kiem tra 
su CO mdt ciia gen CPi trong cdc dong thudc Id 
chuyin gen. M: Marker Ikb; (I): Cdy WT; (2 -

22): cdc dong thudc Id chuyen gen. 

Ket qua RT-PCR kiem tra sir bieu hien cda 
gen chuyen qua mRNA Irong cdc dong 
thuoc Id chuyen gen 

Nghien ciiu bieu hipn ciia gen chuyin la rat 
can thiet vi day chinh la myc dich cua chuyen 
gen, neu gen dugc dua vao genome md khdng 
dugc bieu hipn thi coi nhu khdng cd gid trj. 
Bilu hipn gen trong sinh hgc phdn tir Id qua 
trinh hogt dgng cda gen de tgo ra sdn pham 
cu6i cimg la protein. Qua trinh bieu hipn gen 
dugc thl hi^n qua hai giai dogn: (1) Phien ma 
tir DNA sang RNA va (2) Djch md tir RNA 
tong hgp cdc phan tur protein thong qua b$ 
mdy ribosome. Trong thi nghipm ndy, chiing 
tdi da sii dyng RT-PCR dl kiem tra sy bilu 
hipn gen thdng qua RNA. Kit qud thuc hien 
phdn ling RT-PCR tugng ung ciia cdc ddng 
duang tinh vdi PCR d tr6n cho 100 % ddng 
thuoc Id mang gen chuySn ddu dugc phiSn ma 
ra RNA (Bdng 2). Tuy nhien, cdu trfle gen 
chiing toi thiet kl theo md hinh RNAi, nSn 
sau khi mRNA dugc tgo thanh thi se tgo dgng 
kpp toe va kich hogt ca chi RNAi vd phan 
hiiy RNA thanh cdc phdn tii siRNA, vi vgy 
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viec phdt hipn m R N A chi la budc khdi ddu d l 

xac dinh bieu hien gen. D l cd k i t qua chinh 

xdc han can phdi t i ln hanh lai s iRNA va ddnh 

gid khd nang .khang virus cua cdc ddng cay 

chuyin gen. 

Hien nay, iing dung cac phan tii RNA nhd d l 
ngan chdn bieu hipn gen thdng qua c a c h i 
cam gen RNAi dang Id h u d n g nghien ciiu 
tr i in vpng nhdm tgo ra cdc logi cay trdng 
khang virus. Hipu qua khang virus bang ky 
thugt RNAi d thyc vdt ldn ddu tien dugc 
chirng minh vdi cdng trinh ciia Waterhouse va 
cpng sy (1998) khi sir dyng gen ma hda 
protein xii ly sau djch ma HC-pro cua virus Y 
khoai tay de khang lgi chinh virus nay [12]. 
Ngay sau dd ky thugt ndy da dugc iing dyng 
va tgo ra nhi lu gidng cay trdng khdng virus 
[1]. [6], [11]. Nam 2000, Smith vd ddng tac 
gia da nhgn thdy cau triic kep tdc hpRNA cd 
dogn intron ( ihpRNA) ndm gi\ia hai doan lap 
lgi ddo chieu cd hipu qua bat hogt gen sau 
phien ma d nhii'ng cdy chuyen gen len den 
100%, trong khi cdu triic hpRNA khdng cd 
intron chi cho hieu qud tucmg irng la 6 9 % [9]. 
Sau nay, nhieu nghien cim ciJng da chirng 
minh tinh hieu qua cao ciia cdu true ihpRNA 
CO ngudn goc gen virus gdy benh ddi vdi viec 
tao cay chuy in gen khang lgi chinh virus dd 
[4]. Chinh vi vgy, trong nghien ciiu cua chiing 
tdi, cdu triic RNAi mang gen md hda protein 
vd ciia TYLCV da dugc sii dung de chuyen 
thanh cdng vdo cay md hinh thudc Id, ket qua 
kiem tra hogt dpng bieu hien gen chuy in qua 
RNA da cho thdy cdu tnic hogt dpng tdt trong 
cdc ddng cay chuy in gen. Ket qua ndy Id t i ln 
d l de chiing tdi thyc hipn cac thi nghiem tiep 
theo nham tad cay trong khang vai TYLCV 
nhu cd chua, khoai tay. . . 
K E T LUAN 

Cau triic RNAi mang gen md hda protein vd 

cua virus gay benh xodn vang Id cd chua 

(RNAi/pK7WGTLCV-Cpi) da dugc chuyin 

tfidnh cdng vao giong thudc Id Nicotiana 

tabacum K326 thdng qua vi khudn 

Agrobaclerium tumefaciens. 

K i t qud k i lm tra su cd mat ciia gen chuyin 

trong cdy chuyin gen d cdc ddng dugc chgn 

ngdu nhien bdng cap mdi dgc hieu cho 21 ddng , 

thu dugc 18 ddng duang tinh. Kiem tra bilu 

hien gen thong qua RNA bang phdn irng RT-

PCR cho thay gen chuyen trong cay chuyen 

gen deu dugc bi lu hien qua RNA. 
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SUMMARY 
DEVELOPMENT OF TABACCO K326 PLANTS CARRYING RNAi 
STRUCTURE CONTAINING A CP GENE OF 
TOMATO YELLOW LEAF CURL VIRUS 

Nguyen Thi Hai Yen'', Chu Hoang Mau\ Le Tran Binh* 
'College of Science - TNU 

^Thai Nguyen University.^Institute of 
Biotechnology 

Tomato Yellow Leaf Curl Virus (TYLCV) is one of the main causes to decrease productivity and 
quality of solaniacease. The most effective method to prevent TYLCV is the use of resistant 
varieties. Recently, RNAi technology is a new trend in creating virus-resistant plants at many 
laboratories. We obtained some significant achievements by generating these kinds of plant. In this 
report, the RNAi/pK7WGTLCV-CPi construct containing Viemam TYLCV CP genes under 
controlling of CaMV35S was transformed into tabaccum plants (cv. K326) via Agrobaclerium 
tumefaciens - mediated transformation. 101 pieces of leave were infected with A. tumefaciens 
carr\'ing this transgene structure. After regeneration and selection we obtained 187 lines of 
transgenic .plants resistant to 50 mg/l kanamycin. Analyse the presence of transgenes in 
kanamycine-resistant plants by PCR with specific primers, we obtained (8/21 positive lines. These 
transgenic tabaccum are positive with RT-PCR anulyse to test gene expressio . 
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