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TAO CAY THU OC LA CHUY EN GEN MANG CAU TRUC RNAi CHUA GEN
MA HOA PROTEIN V O CUA VIRUS GAY BENH XOAN VANG LA CA CHUA
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Hién nay, cong nghRNAI trong viéc tao cay tbng khang virustang la lréng nghién ¢u kha
quan va nlin duoc ar quan tam ga nhéu phong thi ngléim trén tk gisi. Trong nghién eu nay,
cau tric RNAI/pK7WGTLCV-CPi mang gen CP ma hoa proted cia TYLCV duoc thiét ké co
dang RNA kep toc tr bd sung mang intron (intron-hairpin RNA, |hpRNAam gitta haidoan gen
can chuyn dudi sy diéu khién cia promoter CaMV3584 duoc sr dung dé chuyén vao thibc 14
Nicotiana tabacungiong K326. Kt qua lay nhEm cho 101 ranh 14 \6i vi khuin mang &u tric
RNAi/pK7WGTLCV-CPitrong 3 16 thi nghim, sau cac giatoan nudi dy va chon loc thudugc
187 dong théc la T, sng so6t va rad trén mdi teong nudi dy c6 kb sung khang sinh kanamycin
50 mg/l. lira chyn ngiu nhién 21 dong cay chéy gen trong nhaubi dé kiém tra s c6 mit cia
gen chugn bing phin tng PCR i cap mbi dic hiéu, két qua thuduoc 18 dong dong tinh. Cac
dong thc 14 mang gen chiép déu cho Kt qua duong tinh i phan tng RT-PCR Km tra st

biéu hién gen théng qua RNA.

Tir khéa: Chuyén gen, thdc 14, RNAI, virus xén vang l& ca chua.

MO PAU

Virus xain vang la ca chua TYLCV la
nguyén nhan gayébh xain vang la trén cac
cay tdng ho ca nhr ca chua, thic 14, khoai
tay... lam thét hai nghiém tong dén ning
Suat, chit lugng cay tbng. Ning stit thiét hai
trung binh it 55 - 90% tm chi 1a 100%.
TYLCV dugc lan trugn nhy loai by phin
Bemisia tabagiday la loai con trung cots
sinh @én nhanh va mnh nén Bnh lay lan
nhanh chéng va gay #tihai nghiém tong
dén mua mang. Bénaoh cac bin phap kém
soéat nlr phun thiéc trir con trung, tim Km
ngwn gen khang virusyt nhién, chugn gen
c6 ngwn gic virus gay Bnh, thi hén nay
RNAI la co ché gay hit haat gendang dugc
cha y nghién &u tng ding. RNAI duoc khoi
dau bing viéc phan &t phan t RNA chibi
kép (dsRNA) b enzyme Dicerdo thanh cac
phan & siRNA tc ché nho cé kich thréc
khoang 21-26 nucleotide [3]. Sadd, cac
SiRNA nayduoc giai xoan va ndt mach gin
két vsi mot phiac hop da protein (RISC) it
céch chbn loc tao thanh plic hop camtng sr
bit haat RNA. Sau khi nin cang mRNA
dich qua véc kit cap cac basarbng dong Wi
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trinh tr cia i don SiRNA trong RISC,
mRNA dich W phan & nhy mot
endonuclease va lamtbhaat gen [5].0 thuc
vat, RNAI c6 the duoc thec hién bing céach
chuyén gen c6 éu trac béu hién ar phién ma
cao RNA sense, anti-senseabdRNA kep toc
bé sung chinh né ma ¢éha trinh tr trong
dong wi gendich [9], [7], [12].

Trong k& gen @a Begomovirusgen CP ma
héa protein & (coat protein) tham gigia tao
capside la gen c6 6h ning quan tsng trong
qua trinh nhan lénua virus, nat khac con
dugc xem la niing vung gen cd@é bao tha
cao nén thong dugc lra chon lam nguyén
liéu trong véc thiét ké vector chugn gen 4o
cay khang virus gayénh ¢ thyc vat [1], [13].
Trong bai b4o nay, ching t6i cong két qua
chuyén cu tric vector RNAI/pK7WGTLCV-
CPi mang gen CP ma héba proteits via
TYLCV duoc thiét ké c6 cing RNA lkep toc
tu bd sung mang intron (intron- halrpln RNA,
ihpRNA) rim glu:a haidoan gen én chuyn
dusi su didu khién cia promoter CaMV35S
vao gbng Nicotiana tabacumK326 nhim
kiém tra s biéu hién caa ciu trac RNAI trong
cay md hinhdé tir d6 cé nhing thr nghiém
trénddi tugng cay tbng dang h gay thét hai
bai loai virus nay.
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VAT LIEU VA PHUONG PHAP

NGHIEN CcUU

Vat liéu

Vit liéu thuc it

Cay thuc laNicotiana tabacuniK326 in vitro
duoc nuf)i git trong phong thi nghim Coéng
nghé té bao thrc vat, Vién cbng ngh Sinh hoc.
Chuing vi khudn

Ching vi khiuin Agrobacterium tumefaciens
CV58 PGV2260 mang 4o  trlc
RNAi/pK7WGTLCV-CPi do Ngugn Thi Hai
Yén va éng sr thiét ké [2].

Phwong phap nghién @u

Chuyén ciu trac RNAi mang gen ga
TYLCV vao thwc la Nicotiana tabacum
K326

Dé chuyén ciu trac RNAi vao gbng thibc
la Nicotiana tabacumK326, ching toi &
dung quy trinh chugn gen @a Topping cé
cai tien [10].

+ Tao dich huyn phu vi khién

Trudc khi bién rap ciu triic RNAI vao thic
l& mot ngay, tén hanh nudidc mot khuin lac
vi khuin A. tumefacien€58 pGV2260 mang
cau trac RNAI trong 3 ml LB dng b sung
streptomycin 40 mg/l, spectinomycin 100
mg/l va rifamycin 50 mg/l trong klmg thyi
gian 7 — 8 gi 6 28°C Wi téc do 200 v/phdit.
Saud6 hat 1 ml dch khuin vira nuéi sang 15
ml LB b sung khang sinh mhtrén, tén hanh
nudi Kic quadém chodén khi ODsg = 0,7 —
1,0. Tiép theo, hit 4 — 5 mlidh khiuin trén
vao 30 ml LB bng khéng B sung khang
sinh, nuoi fic #n ODy, = 0,7 — 1,0. [xh
khuan duoc ly tam 6000 v/p trong 10 phdé
thu € bao vi khdn. Gin khuin dugc hoa
trong dung ith 2 MS (ORgs = 0,5 - 0,7).

+ Chuin bi vat liéu va bén rap

L& thudc 1ain vitro dugc gay bn thuong hing
ludi dao @t bon canh xung quanhdit 1én
méi traong GM MS W sung 1 mg/l BAP, 30
g/l sucrose va 7,5 g aga, pH = %,8ong 2
ngay Sau 2 ngay nudiam rng, cac mMnh
thubc ladugc gip ra va ngam vaoich huyn
phu vi Ightﬁn trén trong khang thyi gian 10
phut. Tép d6, cac mnh laduogc tham kho va
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chuyén 1én méi terong dong GM ¢ b sung
khang sinh dit khuan cefotaxim 400 mg/l va
khang sinh cbn loc kanamycin 50 mg/l. Sau
3 — 4 tdin, cac @m chdi hinh thanhduoc cit
chuyén sang mdi wong GM c6 b sung
cefotaxim 400 mg/l va kanamycin 50 mg/l.
CAc chi cao 2 — 3 cmiugc cit chuyén sang
mai treong ra 8 RM ( (MS  sung 0,1 mg/l
IBA, 35 g/l sucrose va 7,5 g aga, pH =6¢8®
b sung cefotaxim 250 mg/l va kanamycin
50 mg/l. Nhing cay ra & trén méi torong
chon loc £ dugc nhan vé tinh trén moi
truong RM b sung cefotaxim 250 mg/l va
kanamycin 50 mg/l. C&c cay coréth¢ T,
sau 2 tén trén moi twong ra £ 5 duoc
trong ra Bu trdu : cat =1 : 1 va sau 7 — 10
ngay chugn sang Bu dit hoic dem tdng
trong wron thi nghém.

Kiém tra s¢ c6 mit cia gen chuyn trong cac
dong thusc 14 chuyén gen

Nhitng dong théc 14 chugn genduoc kiém
tra sr cO mit caa gen chugn va hat dong aia
gen chugn & mac do phién ma & dung dé
PCR va RT-PCR

Phuwong phap PCR nhan gen CPi:Thu la
thubc 14 & giai doan cay tbng trong won thi
nghiém sau 3 tén tusi. Tach chét DNA tong
sb theo plrong phap dung CTAB céactién
(Collins, Symons 1992) [5]. M |4 ca chua
dugc nghén nhanh trong nitrogensmg, b
sungdém tach vau 65°C trong 2 gb. Dung
chloroform: isoamylalchohol (24 : 1 loai
bo tap chit va dung isopropandlé taa DNA.
Gendic hiéu dugc khiéch dai véi cap mdi
dung trong thit ké vector chugn gen. Thanh
phan phan tng PCR bao@m 12 pl HO; 2 pl
dém 10x; 2 pl MgC} 25 mM, 1,6 ul dNTPs
2,5 mM; 0,8 pl i 10 pmol ndi loai; 3 pl
DNA téng $ va 0,4 plTaqDNA polymerase.
Phin (rng duoc tién hanh trong may PCRbv
chu trinh nhit bao @m céac Ixgc: 94C/5
phat; 30 chu ¥k (94°C/1 phut; 52C/1 phdt;
72°C/1 phat); Kt thaca 72°C/10 pht.

Phwong phap RT-PCR kiém tra biéu hi¢n
gen CPi trong cay chugn gen: RNA tong
s tr 14 thibc 14 duoc tach chit theo Trizol
Reagent (Invitrogen) va lam khuééng hyp
cDNA (Fermentas). & pHim cDNA duoc ar
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dung dé lam khuén cho pin ting PCR nhan
gen chugn bing cip moi dic hiéu (Primer-Fi
va Primer-Ri) vadong thyi ciing duoc sr

dung cho phn tng PCR kém tra s c6 mit

cia virus trong cay dng cip mdi dic hiéu

cho gen virus.

KET QUA VA THAO LUAN

Tao cay thubc 1a chuyén gen mang éu trac
RNAI/pK7WGTLCV-CPi

Dé kiém tra hat dong aa du trac
RNAI/pK7WGTLCV-CPi trong céay, chung
t6i thir nghigm chuyén ciu trdc nay vao cay
thudc 14, ndt trong ntitng cady mé hinh cho
chuyén gen.

Véi tong $ 101 manh l& lay nhém vi khuin
mang du tric RNAi/pK7WGTLCV-CPirong
316 thi nghém, sau cac giatoan nudi dy va
chon loc thudugc 187 dong théc 1&4 T, sdng
s6t va ra & trén mdi twong nudi dy co B
sung khang sinh kamamycin 50 mg/lafi
1). Cac dong thic 14 chugn gendugc nhan
v tinhdé dam bao 6 luong dly can thiét cho
phuc w phan tich sangpt PCR, RT-PCR va
danh gia ki nang khang virus. Cay con,T
trén moi trrong ra & sau 10 ngaytuoc ra kiu
triu cat. Saudé, tiép tuc chon ndiu nhién
50 dong thdc & T dé ra biu triu pha cat
va biu dat. Két qua thu dugc 48 cay éng
s6t. Cac dong thic 14 ra Bu dit c6 § 18
sbng sot [a 100%.

Bang 1 Két qua bién ngp ciu triic RNAI/pK7WGTLCV-CR#o thuic 14 K326

CAu tric L6 Somanhla  Sbcumchéi S choi sbng s6t  Sb cay raré
chuyén thi nghiém bién nap hinh thanh /IGM+Km50 /RM + Km50
1 30 50 98 65
RNAIi/pK7WG 2 37 48 71 44
TLCV-CPi 3 34 57 93 78
Téng o 101 155 262 187
1 30 0 - N
WT
2 30 55* 120* 114*

Ghi chd: GM — méi teong tai sinh; RM — méi trong ra ré; nong dé kanamycin la 50 mg/l; WT — cay
wild-type ding dzi; (*)-M6i trirong khong c6 khang sinh @i loc kanamycin.

-.b_—

Hinh 1. Mét s5 hinhdnh chuyn gen vao théc la

A. Mdnh |4 trén moi tirong tai sinh sau 1 tin; B. Chi tai sinh sau 4 tdn nudi eiy; C. Cay con trén moi
truong ctvn loc Kanamycin 50 mg/l; D. Cay con trongibtrau cat; E. Cay chun gen trong bu dat sau
2 tuan
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Bing 2 Két qua ra cay va kim tra cay thdc la chuyn gen mangdu trdc RNAI

) . ) Kiém tra PCR RT-PCR
Cau trac So cay ra SO cay ra P . . P
chuyén bautrdu cat  biu dit b cay S cay S cay S0 cay
kiém tra dwong tinh  kiemtra  dweng tinh
RNAIi/pK7WGT 50 48 21 18 18 18
LCV-CPi
WT 10 10 1 0 1 0

Kiém tra sw c6 mit caa gen chugn trong
cac dong thibc la chuyén gen

Két qui PCR kiém tra s¢ c6 mit cia gen
chuyén trong cac dong thdc 14 chuyén gen
DNA téng $ duoc tAch chit tir cac niu la
thudc 14 c6 § 5 ODugonmODagonm NAM trong
khoang 1,8 — 2,0dam bao chit lwong cho
phan &ng nhan gen &p theo. Thrc hign phin
ting PCR i cap moi dung trong thit ké
vectordé kiém tra sr c6 mit caadoan gen én
chuyén trong ndt sb dong thibc 14 khang Km
da tdng & nha 1réi dugc hra chon ndiu nhién.
Két qua dién di cho thy c6 4 dong &
5,8,11,13) khong thutwoc hing sin phim
PCR, cac dong coril déu nhin dugc mot
bang duy nht véi kich theéc khaing 500 bp
phu hop Wi kich thréc aia doan gen CPida
dugc  thiét ké trong du trGc
RNAi/pK?WGTLCV -CP (doan gen thét ké
c6 chéu dai 489 bp). Nitng dong khong cho
bang vach mong mdn mic du \in $ng sét
va ra 8 méi treong chon loc bd sung
kanamycin 50 mg/l c6 éhgiéi thich do & dut
gdy gen trong vector tabthop do d6 cac
dong cay chugn gen nay chmang gen khang
khang sinh hc mang njt phan gen dich,
dan dén cip mdi nhan gen khéng bamugc
vao d& thyc hién phan ung PCR. Trong
chuyén gen, véc mit gendich va ép xép lai
gen trong T-DNA sau khiugc chuyn vao &
bao cay ch co the xay ra vada duoc tim thiy
trong thrc nghém.

Nhu vay, ciu tric RNAI mangioan gen CPi
ma hoba protein & cia TYLCV da duogc
chuyén thanh céng vao tlde |14 Nicotiana
tabacumK326. Dodd, cac thi ngtéim trong
phan tich cay chtép gen @n phii tién hanh
dé kiém tra sr biéu hién gen trong cay
chuyén gen.
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Hinh 2. Hinhanh dién di sin ph§m PCR Iém tra
s cO mit cua gen CPi trong cac dong tha la
chuyén gen.M: Marker 1kb;(1): Cay WT;(2 -

22): cac dong thdc 14 chuyn gen.

Két qué RT-PCR kém tra g biéu hi¢gn cia

gen chuyn qua mRNA trong cac dong

thudc 14 chuyén gen

Nghién dru biéu hién cia gen chugn 1a it
can thiét vi ¢ay chinh 1a mc dich aia chugn
gen, Bu gendugc dua vao genome ma khong
dugc biéu hign thi coi nlw khdng cé gia it
Biéu hién gen trong sinhdt phan ¢ 1a qua
trinh hait dong aia gendé tao ra €n pham
cudi cling la protein. Qua trinh di hién gen
dugc thé hién qua hai giaiioan: (1) Phién ma
tr DNA sang RNA va (2) zh ma tt RNA
tbng hoyp cac phanti protein théng qua ®
may ribosome. Trong thi ndgim nay, ching
t6i d& sr dung RT-PCRdé kiém tra st biéu
hién gen thdng qua RNA. & qua thuc hién
phan tng RT-PCR wong tng aia cac dong
duong tinh i PCR ¢ trén cho 100 % dong
thubc I4 mang gen chin déu dugc phién ma
ra RNA (Bing 2). Tuy nhién, &u trGc gen
chang t6i thét ké theo mé hinh RNAI, nén
sau khi mRNAduoc tao thanh thi &tao dang
kep téc va kich hat co ché RNAi va phan
hiay RNA thanh cac phanrtsiRNA, vi \ay
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viéc phat hén mRNA chi la brge khoi dau dé
xac dinh biéu hien gen.bé cé Kt qua chinh
xac fon cn phii tién hanh lai SiRNA vaanh
gid kha nang khang virus &a cac dong cay
chuyén gen.

Hién nay,tng ding cac phanit RNA nho dé
ngin chin biéu hién gen théng quaocché
cam gen RNAidang la lwéng nghién @¢u
trién vong nhim tao ra cac lai cay tong
khang virus. Hiu qua khang virus bng ky
thuast RNAi ¢ thyc vat lan dau tién duoc
chirng minh i céng trinh da Waterhouse va
cong ar (1998) khi & dung gen ma hoa
protein xr ly sau dch ma HC-pro ga virus Y
khoai taydé khang 4i chinh virus nay [12].
Ngay saud6 ky thuat nay da dugc tng ding
va o ra nhéu giéng cay tbng khang virus
[1], [6], [11]. Nam 2000, Smith vaidng tac
gia da nHin thiy ciu trac lep téc hpRNA c6
doan intron (ihpRNA) am gira haidoan lap
lai dao chiéu cé héu qua bit haat gen sau
phién mas nhiing cay chugn gen léndén
100%, trong khi &u trdc hpRNA khéng c6
intron cH cho héu qua tuongung la 69% [9].
Sau nay, nku nghién éu aing da chmng
minh tinh héu qua cao ©ia du trdc ihpRNA
c6 ngwn goc gen virus gay nh doi véi viéc
tao cAy chugn gen khangal chinh virusdé
[4]. Chinh vi \ay, trong nghién&u cia ching
t6i, ciu trdc RNAi mang gen ma héa protein
vo cia TYLCV da duoc Sr dung dé chuyén
thanh céng vao cay md hinh i, Kt qua
kiém tra hat dong biéu hién gen chugn qua
RNA d4 cho thy ciu tric hat dong it trong
cac dong cay chéy gen. Kt qua nay la tén
dé dé chang tdi thrc hién cac thi nghéim tiép
theo nlim tao cay tbng khang vi TYLCV
nhu ca chua, khoai tay...

KET LUAN

Cau trac RNAI mang gen ma héa proteia v
cua virus gay Bnh xadin vang la ca chua
(RNAi/[pK7WGTLCV-Cpi) d& dwoc chuyn
thanh cong vao dng thibc |&4 Nicotiana
tabacum K326 théng qua vi khin
Agrobacterium tumefaciens.

Két qua kiém tra s cO mit cia gen chu§n

trong cay chu@n geno cac dongdugc chon
ngiu nhién ing cip moi dac hiéu cho 21 dong
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thu dugc 18 dong dong tinh. Kém tra béu
hién gen thong qua RNAabg phin itng RT-
PCR cho thy gen chugn trong cay chuin
gendéu duoc biéu hién 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 Malf, Le Tran Binh®
College of Science — TNU
Thai Nguyen Universit§institute of
Biotechnology

Tomato Yellow Leaf Curl Virus (TYLCV) is one of thmain causes to decrease productivity and
quality of solaniacease. The most effective mettmgrevent TYLCV is the use of resistant
varieties. Recently, RNAi technology is a new tréndcreating virus-resistant plants at many
laboratories. We obtained some significant achiemmby generating these kinds of plant. In this
report, the RNAI/pK7WGTLCV-CPi construct containingietham TYLCV CP genes under
controlling of CaMV35S was transformed into tabancplants (cv. K326) viaAgrobacterium
tumefaciens mediated transformatiorlO1l pieces of leave were infected wih tumefaciens
carrying this transgene structure. After regenematand selection we obtained 187 lines of
transgenic plants resistant to 50 mg/l kanamycdinalyse the presence of transgenes in
kanamycine-resistant plants by PCR with specifimprs, we obtained 18/21 positive lines. These
transgenic tabaccum are positive with RT-PCR aedigtest gene expression.

Key words: Transformation, tabaccom, RNAI, tomato yellow &af virus
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