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TAO CAY THUOC LA CHUYEN GEN MANG CAU TRUC RNAi CHUA GEN
MA HOA PROTEIN VO CUA VIRUS GAY BENH XOAN VANG LA CA CHUA
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Hign nay, cong ngh¢ RNAI trong viée tpo chy trdng Khang virus dang 13 hudng nghién ciru kha
quan va nhan duge sy quan tm cia nhiéu phong thi nghi¢m trén thé gi¢i. Trong nghién ciu nAy.
chu truc RNAl/pK?\VGTLCV CPi mang gen CP ma héa protein vo cia TYLCV duge thiét ké c6
dang RNA kep téc tr bd sung mang intron (intron-hairpin RNA, ihpRNA) nim gma hai doan gen
can chuyén dudi su dleu khién cita promoter CaMV35S da dugc si dung dé chuyén vio thube 14
Nicotiana tabacum giéng K326. Ké qua lay nhidm cho 10t manh 14 véi vi khudn mang cdu tric
RNAVPKTWGTLCV-CPi trong 3 16 thi nghism, sau c4c giai doan nudi cdy va chon loc thu dugc
187 dong thudc 1 T, sdng sot va ra ré trén mdi trudmg nubi chy c6 bd sung khéng sinh kanamycin
50 mg/l. Lya chon ngdu rhién 21 dong ciy chuyén gen trong nha lugi dé kiém tra sy c6 mit cia
gen chuyén bing phan img PCR véi cap moi dac higu, két qua thu dugce 18 ddng duong tinh. Cic
dong thudc 14 mang gen chuyén déu cho két qua duong tinh voi phan img RT-PCR kiém tra sy

biéu hién gen thong qua RNA.

Tir khéa: Chuyén gen, thudc ld, RNAI. virus xodn vang ld ca chua.

M3 PAU

Virus xofin vang 14 ca chua TYLCV la
nguyén nhédn gdy bénh xoan véng la trén cdc
cay lrong ho ca nhu ca chua, thude 14, khoai
lay 1am thiét hai nghlem trong dén nang
sudt, cht lugng cay wdng, Nang suat thiét hai
trung binh tir 55 - 90% tham chi la 100%.
TYLCV dugc lan truyén nho loai bo phan
Bemisia tabaci, déy la loai c6n tring c6 sirc
sinh san nhanh va manh nén bénh lay lan
nhanh chong va gay thiét hai nghiém trong
dén miba mang. Bén canh cac bién phép kiém
soat nhw phun thudc trir cén triing, tim kiém
nguon gen khéng virus ty nhién, chuyén gen
cé nguon goc virus gay bénh, thi hi¢n nay
RNAI la co ché gay bat hoat gen dang dugc
chd y nghién ciru img dung. RNAI dugc khdi
dhu bang vié¢ phén cit phin tir RNA chudi
kép (dsRNA) b&i enzyme Dicer tao thanh céc
phan tir siRNA trc ché nho co kich thuéc
khoang 21-26 nucleonde [3]. Sau d6, cac
SiRNA ndy dugc gidi xoin va mét mach gin
két v&i mot phirc hop da protein (RISC) mét
cach chon loc tao thanh phirc hop cam (mg sy
bit hoat RNA, Sau khi nhin dang mRNA
dich qua viéc bt cép cac base tuong ddng véi
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rinh wr cua soi don siRNA trong RISC,
mRNA dich b} phan cit nhd  mot
endonuclease va lam bat hoat gen [5]. 3 thye
vét, RNAI co the duge thuc hién bang cach
chuyén gen ¢6 chu triic biéu hign su phién ma
cao RNA sense, anti-sense hofic RNA kep téc
bé sung chinh nd ma chira inh ty wong
déng véi gen dich [9], [7], [12].

Trong hé gen cua Begomovirus, gen CP ma
héa protein vo (coat protein) tham gia cdu tao
capside la gen ¢ chirc nang quan trong trong
qua trinh nhan 1én cia virus, mit khac con
dugce xem la nhimg ving gen c6 d§ bao thi
cao nén thuomg dugc lua chon lam nguyén
liéu trong viéc thiét ké vector chuyén gen tao
cy khang virus gdy bénh & thuc vét [1], [13]).
Trong bai bao nay, ching t6i cong b6 két qua
chuyén cau tric vector RNAi/pK7TWGTLCV-
CPi mang gen CP mia hoa protein vo cia
TYLCV duge thiét ké co dang RNA kep téc
ty bd sung mang intron (intron-| halrpm R\JA,
ihpRNA) ném glﬁa hai doan gen cin chuyén
dui sy diéu khién cia promoter CaMV35S
vio giéng Nicotiana tabacum K326 nhim
kiém tra sy biéu hién cua cu tric RNA trong
cdy mé hinh dé tir d6 c6 nhimg thir nghiém
trén ddi tuong cay m’Sng dang bj gdy thiét hai
bdi loai virus nay.
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VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vit ligu

Vit ligu thyre vt

Ciy thude 14 Nicotiana tabacum K326 in vitro
duge nubi gitr trong phong thi nghi¢gm Céng
nghé té bao thyre vat, Vién cong nghé Sinh hoc.
Chiing vi Khudn

Chang vi Khudn Agrobacterium tumefaciens
CVss PGV2260 mang  cau tnic
RNAi/pK TWGTLCV-CPi do Nguyén Thj Hai
Yén va cong sy thiét Kké [2).

Phuong phap nghién ciru

Chuyén chu tric RNAI mang gen cua
TYLCV vio thuéc Id Nicotiana tabacum
K326

Dé chuyén cau tric RNAI vao gidng thude
la Nicotiana-tabacum K326, chung 161 sir
dung quy trinh chuyén gen cia Topping ¢o
cai tién [10].

+ Tao dich huyén phi vi khudn

Truée khi blen nap cau tric RNAI vao thubc
la mot ngay, tién hanh nudi lic mét khuan lac
vi khudn A. rumefuciens C58 pGV2260 mang
céu tric RNA: trong 3 ml LB long bé sung
streptomycin 40 mg/l, spectinomycin 100
mg/l va rifamycin 50 mg/l trong khoang thai
gian 7 - 8 gity & 28°C véi toe do 200 v/phat.
Sau d6 hat 1 ml dich khuan vira nuéi sang 15
ml LB bb sung khang sinh nhu trén, tién hanh
nudi lic qua dém cho dén khi ODgs = 0,7 —
1,0. Tiép theo, hit 4 — 5 ml djch khuén trén
vao 30 ml LB long khong bd sung khing
sinh, nudi lac dén ODgso = 0,7 — 1,0. Dich
khuén dugc ly tam 6000 v/p trong 10 phut dé
thu té bao vi khuin. Cin khudn dugc hoa
trong dung dich %2 MS (ODgg = 0,5 - 0,7).

+ Chuin bj vit lidu va bién nap

L4 thudc 14 in vitro duge gy tdn thuong bing
ludi dao cit bdn canh xung quanh, dit 1én
mbi truomg GM (MS b6 sung | mg/l BAP, 30
g/l sucrose va 7.5 g aga, pH = 3,8) trong 2
ngny Sau 2 ngdy nudi cam ung, cac manh
thude 14 duge gép ra va ngam vio dich huyén
phu vi khuan trén trong khoang thoi gian 10
phat. Tiép d6, cac manh 14 dugc thim khé va
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chuyén 1én méi (rudmg ddng GM c6 bé sung
khéng sinh digt khuan cefotaxim 400 mg/l va
khang sinh chon lgc kanamycin 50 mg/l. Sau
3 — 4 tudn, cdc cuym chdi hinh thanh dugc cit
chuyén sang moi truomg GM c6 bd sung
cefotaxim 400 mg/l va kanamycm 50 mg/l.
Céc chdi cao 2 - 3 cm duge cht chuyen sang
méi trudmg ra ré RM ( (MS b6 sung 0.1 mg/l
IBA, 35 g/l sucrose va 7.5 g aga, pH = 5,8) c6
b sung cefotaxim 250 mg/l va kanamycin
50 mg/l. Nhimg cay ra ré trén méi trudng
chon lgc s& dugc nhdn v6 tinh trén mbj
truong RM bd sung cefotaxim 250 mg/l va
kanamycin 50 mg/l. Chc cay con thé hé T,
sau 2 tudn trén mdi trudng ra ré sé duge
trong ra bau trau : cat = 1 . 1 vasau 7~ 10
ngdy chuyén sang bau dit hosc dem trong
trong vuron thi nghiém.

Kiém tra s cé mgt ciia gen chuyén trong cic
dong thudc ld chuyén gen

Nhimg dong thube 14 chuyén gen dugc kiém
tra st 6 mat ciia gen chuyén va hoat déng cia
gen chuyén & mirc 4o phién ma sir dung aé
PCR va RT-PCR

Phuomg phap PCR nhin gen CPi: Thu l4
thude 14 & giai doan cay tréng lrong vuom thi
nghi¢m sau 3 tuan twdi. Tach chiét DNA tong
s6 theo phuong phap dimg CTAB ¢6 cai tién
(Collins, Symons, 1992) [5). Méu 14 ca chua
duge nghién nhanh trong nitrogen long, bd
sung dém tach va 0 65°C trong 2 gid. Dung
chloroform: isoamylalchohol (24 : 1) dé logi
bo tap cht va dung isopropanol dé tia DNA.
Gen dic higu duqc khuéch dai véi ciip moi
dung trong thiét ké vector chuyen gen. Thanh
phan phan ing PCR bao gdm 12 pl H;0; 2l
d¢m 10x; 2 pl MgCl, 25 mM, 1,6 pl dNTPs
2,5 mM; 0,8 pl mdi 10 pmol mdi loai; 3 pl
DNA téng s6 va 0,4 ul Tag DNA polymerase.
Phan (mg dugc tién hanh trong may PCR véi
chu trinh nhiét bao gdm cac budc: 94°C/S
phut; 30 chu ky (94°C/1 phat; 52°C/1 phit;
72°C/1 phit); két thic & 72°C/10 phat.
Phuong phip RT-PCR kiém tra biéu hién
gen CPi trong cdy chuyén gen: RNA téng
s6 tir 1a thude 14 dugc tach chiét theo Trizol
Reagent (Invitrogen) va lam khuén téng hop
cDNA (Fermentas). Sén phidm cDNA duge sir
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dung dé 1am khuén cho phan img PCR nhén
gen chuyén bang cap mdi dac hiéu (Primer-Fi
vé Primer-Ri) va dong th&i cing duge sir
dung cho phan tmg PCR kiém tra sy ¢6 mat
cia virus trong cay bing cap mdi dic higu
cho gen virus.

KET QUA VA THAO LUAN

Tao cly thudg 1 chuyén gen mang cfiu tric
RNAi/pK7WGTLCV-CPi

Dé kiém tra hoat déng cia cdu  tric
RNAi/pK7WGTLCV-CPi trong céy, ching
t6i thir nghiém chuyén cu trac nay vao cay
thubc 14, mét trong nhimg cay mé hinh cho
chuyén gen.

Véi Iong s6 101 manh 14 tay nhiém vi khudn
mang cAu tric RNAl/pK7WGTLCV -CPitrong
3 16 thi nghiém, sau cac giai dogn nudi cay va
chon lgc lhu duge 187 dong thude Ia To 560

SOt va ra 1é trén mdi trudmg nudi ciy co bo
sung khang sinh kamamycm 50 mg/l (Bang
1). Céc dong thube la chuyen gen duqc nhén
vo tinh dé dam bao sé hrgng chy chn thiét cho
phuc vy phan tich sang loc PCR, RT-PCR va
danh gid kha nang khéng virus. Cdy con Tq
m,n moi truong ra re sau 10 ngdy dugc ra bau
trdu cal. Sau a6, nep mc chon nPau nhién
50 dong lhuoc 1a To dé ra bau trhu pha cal
va bau ddi. Két qua thu duoc 48 cay song
sol Céc dong thudc 14 ra bau dat cé ty Ié
song sot 12 100%.

Bang 1. Két qua bién nap cdu triic RNApK7WGTLCY-CPivao thudc 16 K326

Céu tric L6 Sb manh 14 Sb cum chdi Sb chdi séng s6t Sé ciy rard
chuyén thi nghi¢m bién nap hinh thanh /GM+Km50 /RM + Km50
t 30 50 98 65 5
RNAVpK7WG 2 37 48 71 44
TLCV-CPY 3 34 57 93 78
Téng s6 101 155 262 187
| 30 0 - N
wT
2 30 55+ 120* 114

Ghi chi. GM - méi truong tar sinh, RM ~ moi triong ra ré. néng dé kanamycin la 50 mg/l, WT ~ cdy
wild-type dang dai; ()-Moi irucmg khéng c6 khang sinh chon loc kanamycin.

Hinh 1. Mg 56 hinh dnh chuyén gen vao thudc I
A. Manh 14 1rén méi iruong tdi sinh sau | tudn; B. Choi 1di :mh sau 4 tudn nuéi cay, C. Cdy con trén moi
truzomg chon lpc Kanamycin 50 mg/l; D. Cdy con trong bdu trdu cdt: E Cdy chuyén gen trong bau a1 sau
2 tuan
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Bang 2. K qud ra cdy vo kiém tra cdy thudc I chuyén gen mang cdu triic RNAi

Kiém tra PCR RT-PCR
Chu tric Sb ey ra S8 chiy ra 5 " n
chuyén butrfucst  bluade S8y Sbehy  Sbedy  Sbeay
kiém tra duong tinh  kicm tra  duong tinh
RNAVpKTWGT 50 a8 21 18 18 18
LCV-CPi
wT 10 10 ! 0 | 0

Kiém tra sy c6 mit caa gen chuyén trong
cic dong thube 14 chuyén gen

Kér qua PCR kiém tra s o mt chia gen
chuyén lmng cdc dong thudc la chuyén gen

DNA téng s6 duqc tach chiét tr cée miu l4
thude 14 ¢b ty 6 ODZ{,Q,.,.,,ODZ,.),,,“ ndm trong
khoang 1.8 - 2,0 dam bao chat lugng cho
phan tmg nhin gen tiép theo. Thuc hién phan
ing PCR v&i cgip moi dung trong thiét ké
vector dé kiém tra sir c6 mat cua doan gen chn
chuyén trong mét s6 dong thude 1a khang Km
da lréng & nha lugi dugce lya chon ngf:m nhién.
Két qua diért di cho thdy co 4 dong (sb
5,8,11,13) khong thu dugc biang san phém
PCR, cac dong con lai déu nhan duge mét
bang duy nhit vai kich thuée khoang 500 bp
phit hop vai kich thude cua doan gen CPi da
duge  thiét ké trong  cdu triic
RNAi/pKTWGTLCV-CP (doan gen thiét ké
¢4 chiéu dai 489 bp).  Nhimg dong khong cho
bing vach mong mudn mac di vén song s6t
va ra & mdi trudng chon loc bd sung
kanamycin 50 mg/l ¢6 thé giai thich do sy dint
gay gen trong vector tii t& hgp do d6 cic
dong ciy chuyén gen nay chi mang gen khang
khang sinh hogc mang mét phan gen dich,
din dén c&p moi nhin gen khong bam dugc
vao dé thyc hign phan img PCR. Trong
chuyén gen, vigc mét gen dich va sip xép lai
gen trong T-DNA sau khi dugc chuyén vio 1é
bao cdy chi c6 thé xdy ra va d dugc tim thiy
trong thuc nghiém.

Nhur vy, céu tric RNAj mang doan gen CPi
ma héa protein vé coa TYLCV da duge
chuyén thanh cong vio thubc 14 Nicotiana
tabacum K326. Do d9, cac (h| nghlem trong
phan tich cay, chuyen gen cin phai tién hanh
dé kiém tra sy bidu hién gen trong cay
chuyén gen.

12

67 09 1001110157022
INNoEGEENENReRe Ry

Hinh 2. Hinh anh dién di san phdm PCR kiém tra
sir c6 mét ciia gen CPi trong cdc dong thudc ld
chuyén gen. M: Marker 1kb: (1): Cay WT: (2-

22): cdc dong thudc ld chuyén gen.

Két qui RT-PCR kiém tra su biéu hign cia
gen chuyén qua mRNA trong cdc dong
thube ld chuyén gen

Nghién ciru bidu hign cua gen chuyén la rat
cin thiét vi day chinh Ja myc dich cua chuyén
gen, néu gen duge dua vio genome ma khong
dugc biéu hign thi coi nhu khéng c6 gid tri.
Biéu hién gen trong sinh hoc phan tir la qué
trinh hoat dgng cda gen dé tao ra sin pham
cudi ciing 13 protein. Qué trinh biéu hign gen
dugc thé hién qua hai giai dogn: (1) Phién ma
tir DNA sang RNA va (2) Djch ma tr RNA
tdng hop chc phan tir protein thong qua bj
mdy ribosome. Trong thi nghiém nay, ching
13i da s dung RT-PCR dé kiém tra sy bicu
hi¢n gen théng qua RNA. Két qua thyue hién
phin ing RT-PCR tuong (ng coa cic dong
duong tinh véi PCR & trén cho 100 % dong
thudc 14 mang gen chuyén déu dugc phién ma
ra RNA (Bang 2). Tuy nhién, cdu tric gen
chiing tdi thiét ké theo m6 hinh RNAI, nén
sau khi mRNA dugc tao thanh thi s& tao dang
kep téc va kich hoat co ché RNAj va phan
hiy RNA thanh cdc phdn tir siRNA, vi viy
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vige phat hign mRNA chi 12 buée khoi dau dé
xac djnh bleu hi¢n gen. Dé co két qua chinh
xéc hom can phai tién hanh lai SiRNA va dénh
gid k!la néng.khang virus cta céc dong ciy
chuyen gen.

Hién nay, ung dung cac phén tir RNA nho dé
ngan chan bidu hi¢n gen (héng qua co ché
cam gen RNAi dang 12 hudmg nghién ciru
trién vong nhim tao ra cac loai cay Irong
khang virus. Higu qua khang virus bing ky
thuit RNAi & thyc vat lan ddu tién duge
chimg minh véi cdng trinh cia Waterhouse va
cong sir (1998) khi sir dung gen mi héa
protein xir ly sau djch ma HC-pro cua virus Y
khoai tdy dé khang lai chinh virus nay [12].
Ngay sau dé ky lhual nay dd dugc g dung
v tao ra nhidu gidng cay trong khing virus
[1), [6], [11]. Nam 2000, Smith va déng tac
gia di nhan thdy cdu tric kep 16c hpRNA co
doan intron (iipRNA) ndm gitra hai doan lap
lai dao chiéu cé hiéu qua bat hoat gen sau
phién ma & nhimg cdy chuyén gen lén dén
100%, trong khi cdu tric hpRNA khdng cé
intron chi cho hiéu qua tuong img la 69% [9].
Sau ndy, nhiéu nghién ciu ciing di chimg
minh tinh hleu qua cao cia cdu tric ihpRNA
¢6 ngubn goc gen virus gay bénh déi vai vige
tao cy chuyén gen khang lai chinh virus dé
4] Chinh vi vy, trong nghién ciru cua ching
161, cdu tric RNAi mang gen ma héa protein
v6 cia TYLCV da duge sir dung dé chuyen
thanh ¢ong vao cdy md hinh thube 1a, ké1 qua
kiém tra hoat dong | biéu hién gen chuyen qua
RNA d3 cho thdy chu tric hoat dong 16t rrong
céc dong cdy chuyén gen. Két qua nay la tién
dé dé chiing 16i thyc hlen cac thi nghiém tiép
theo nhim tad cdy trdng khang véi TYLCV
nhu ca chua, khoai tay...

KET LUAN

Ciu tric RNAi mang gen mi hda protein vé
cua virus gdy bénh xodn vang la ca chua
(RNA/pK7TWGTLCV-Cpi) di dugc chuyén

thu duoc 18 dong duong tinh. Kiém tra biéu
hién gen thong qua RNA bing phan img RT-
PCR cho thdy gen chuyén trong ciy chuyén
gen déu duge biéu hign qua RNA.
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DEVELOPMENT OF TABACCO K326 PLANTS CARRYING RNAi
STRUCTURE CONTAINING A CP GENE OF

TOMATO YELLOW LFAF CURL VIRUS

Nguyen Thi Hai Yen'', Che 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 1o decrease productivity and
quality of solaniacease. The most effeclive method to prevent TYLCV is the use of resistant
varicties. Recently, RNA| lcchnology is a nw trend in creating virus-resistant plants al many

laboratories. We ob d some si

by g ing these kinds of plant. In this

repont, the RNA/pK7WGTLCV-CPi consiruct containing Vlernam TYLCV CP genes under
controlling of CaMV33S was (ransformed into tabaccum plants (cv. K326) via Agrobacterium
tumefaciens - mediated transformation. 101 pieces of leave were infected with A. tumefaciens
carrving this transgene structure. Afler regencration and seleclion we obtained 187 lines of
transgenic ,plants resistant to 50 mg/l kanamycm. Analyse the presence of (ransgenes in
kanamycine-resistant plants by PCR with specific primers, we obtained (8/21 positive lines. These
transgenic tabaccum are posilive with RT-PCR an.iyse to test gene expressio .

Key words: Transformation, tabaccom, RNAi, tomato yellow leaf curl virus
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