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TOMTAT 
Soybean mosaic virus (SMV) gdy b?nh khdm dgu tuong co the ldm giam nang suit tii 50% din 
95%. Chuyen gen dya USn co che RNAi dl tgo cay dgu tuong khdng virus dugc xem la bi?n phdp 
CO bî u qud. Trong nghiSn cihi ndy, thuoc la dugc ch(?n Id cay m6 hinh cho ngbien cim tao c3y 
chuyln gen mang ciu tnic RNAi khang SMV. Ciu triic pK7GW-SMV-CPi chiia dogn gen CPi dd 
dugc chuyln thdnh eong vdo mo Id cay thulc Id gilng C9-1 thSng ma A. tumefaciens. Phan tich 
cdc dong cdy thulc la chuyen gen da xdc djnh dugc 18/20 ddng thuoc la chuyln gen is the h§ TO 
chua dogn gen CPi dugc kiem tra bdng PCR. 
Tfr khoa: chuyin g^n, CPi, SMV, RNA interference, thudc Id 

MODAU 

Dgu tuong {Glycine max (L.) Merrill) Id logi 
cay trong de mdn cdm vdi nhieu tac nhdn gay 
benh, trong dd cd nhiJng b?nh do tdc nhan la 
virus gay ra. Soybean mosaic virus (SMV) 
gay benh khdm d dgu tuong la mgt trong 
nh&ng b^nh xuat hien va gay thi^t hgi d nhieu 
viing trong dgu tuong d nude ta vd tren the 
gidi. Khi bi nhiem SMV, nang suat dgu tuong 
cd thi giam 50%, miic giam cd thi len den 
95%) [7]. SMV lay h^yen do cdn triing lam 
mdi gidi va hi?n nay mdi dimg lgi d bi?n phap 
phdng ma chua cd thuoc trj. Phuang phap 
chuyln gen de tao ra cay Uang khdng virus 
duge xem la bien phap ed hi?u qua tgo cay 
chuyen gen khang virus. 
SMV thuOc chi Potyvirus va ed vgt lidu di 
truyln la sgi ssRNA don duong [5]. He gen 
cua virus SMV gom cdc gen ma bda cho 3066 
amino acid, gdm 10 chuoi polypeptide, Uong 
dd cd protein vd (coat protein- CP). Ket qua 
dgc trinh ty cho thay gen CP cda SMV ed 
kich thudc 798 nucleotide, md hda cho 265 
amino acid. Protein CP eua cdc loai thugc chi 
Potyvirus ed chuc nang chi'nh la giii on dinh 
va bao v? RNA ciia virus [6], [I], [2], [3], [4]. 
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RNAi duge xem Id mdt ky thuat hien dgi vd 
hihl hi^u chong lgi eae b?nh do virus gdy ra. 
Cau tnic RNAi cd chiia trinh ty gen lap lgi 
ddo ehieu ciia virus mye tidu dugc sir dung dl 
chuyen vao cay, nd se dugc bieu hiln thanh 
RNA sgi ddi dang k?p tde (hpRNA) Uong cdy 
chuyen gen va kich thich co che RNAi hogt 
dgng khi cd sy xam nhgp cua virus gdy b?nh 
vdo cay. RNAi la co che ire che gen sau phiSn 
ma, lam eho cdc phan td mRNA bi phan hiiy, 
cho nen kbdng thyc hi$n dugc chiic ndng djch 
ma, cho ra chudi polypeptide cua gen. 
H? thdng tai sinh in vitro a cay thude Id tuong 
doi don gian va thdi gian phdn hda tii md den 
cdy hoan ehinh khd ngdn nen trong nghien 
ciiu chuyen gen, thule la dugc chgn la cdy 
md hinb. Tgo cay thuoc la chuyen gen mang 
ciu tnic RNAi chua doan gen CPi khdng 
SMV Id CO sd ling dyng kJ thudt chuyln gen 
dl tao ddng ddu tuong khang SMV theo ea 
chl RNAi. 

VAT LIEU VA PHUONG PHAP 
Vgt lieu: Gilng thuoc la Nicotania tabacum 
C9-I do Phdng Cdng nghe tl bdo thyc vgt, 
Vi^n Cdng ngh^ sinh hgc cung cap. Chiing vi 
khuan A. tumefaciens CV58CI mang cau true 
pK7GW-SMV-CPi do Bd mdn Sinh hgc hien 
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Phuongphap 

- Quy Umh chuyln gen vdo giong thuoc la 
Nicotania tabacum C9-1 thdng qua A 
tumefaciens CV58C1 duge tiln hanh theo 
pbuang phap ciia Topping (1998) [8]. Thi 
nghi?m dugc bo tri hoan toan ngdu nhien vdi 3 
lin ldp lgi. Cac tbi nghi?m ciia phin nudi ciy 
md cdy thudc Id dugc thyc hi?n b-ong phdng 
nudi ciy vdi dilu ki?n chilu sang theo chu ki 
16 gig sang va 8 gid toi, nhiet dg phdng 25''C 
± 2, cudng dg chilu sdng 2000 lux. 
Tgo dich huyin phii vi khudn A. tumefaciens: 
Chiing khuin tii dia giii khuin vd cay vach 
len mdi trudng LB ddc ed bd sung khang sinh 
chgn Igc (Riiamycine 0,025 g/l, kanamyeine 
0,05 g/l vdi cbiing A. tumefaciens CV58CI 
mang ciu Uiic pK7GW-SMV-CPi (Hlnh 1) 
nudi Uong hi lie 200 vdng/phut d 28 °C frong 
48 gid. 

Tgo nguyen lieu chuyen gen: Sii dyng Id cay 
thuoc Id va doan than de tdi sinh cdy in vitro. 
Mdi trudng nudi cay in vitro thuoc Id dugc 

trinh bdy d bang I. Sau 2 - 3 tudn cay con 
duge khoang 3 - 4 la thgt thi chgn la bdnh ted 
cac cay con khde mgnh. Dimg dao cat bin 
cgnh mep Id dl gdy tdn thuong tgo thanh 
manh la ed hinh vudng I em^ (cdt bd dudng 
gan giu'a eiia Id). La bj tdn thuang dugc dgt 
cam ling Uen mdi trudng 150 ml (MS + 
lBAP)yong2ngay. 

Nhiim khudn vd ddng nuoi cdy: Sau 48 gia, 
60 mlu la da chuin bi d tren dugc ngam trong 
dieh huyln phu vi khuin ed ndng dp ODeocjuD 
dgt 0,6 - 0,8 cd lie nh? trong thdi gian 0,5 
gid. Sau thdi gian nhilm khuin, mdu dugc-dat 
ngiia len mdi trudng MS2 (ddng nudi ciy) 
dgc. Qua trinh dong nudi ciy diln ra bong ti, 
d 25°C bong thdi gian la 48 gid. 
Tdi sinh vd chgn Igc cdy chuyen gen: Sau then 
gian ddng nudi ciy, ngam va lac nh? cac 
manh Id biln nap trong dung dich I/2MS co 
bo sung cefortaxime (0,4 g/I). Thim kho 2 
mgt cac manh Id, chuyln sang mdi trudng tgo 
da chdi MS2 (BAP - 0,001 g/l) cd bo sung 
khdng sinh chgn Igc kanamyeine 0,05 g/I, 
cefortaxime 0,4 g/l dl tai sinh. 

IMS itei itK htren 

IBR R Rl »il 
Hinh 1. Sa dd cdu trite vector chuyin gen pK7GW-SMY-CPi. P35S: Promoter CaMV35S. atlBI vo allB2: 

ede vi Iri tdi Id h^p Irong phdn ting LR; LB: Left T-DNA border; RB; Right T-DNA border; T35S; 
terminator 35S; Kan: gen khdng kanamycin; CmR; gen khdng chloramphenicol: CPi: vi tri doan SMV-CPi 
chin vdo; Xbal, EcoRI, HindlH: vi tr! cit eua cdc enzyme giii hgn; T3SR, P35SF2, Fi, Ri: vi Iri bam cfp 

mil ddc hifu SMV.CPi-Fi/SMV-CPi-Ri 

Bing 1. Thdnh phdn cdc loai mdi trudng tdi sinh in vitro 

Moi truong Tiianii piian 
Tao da choi MS,(20 m]/l) + MSiCZO ml/l) + MS,C5 ml/l) + MS<(5 ml/l) + MSs(5 ml/l) + aga(10 gfl) 

(MS2) + sucrose (30 B/1) + BAP(0,001 g/l) + kanamyeine (0,05 g/l) + cefortaxime (0,4 fj\) _ 
Keo dai ch6i MS,(20 ml/l) + MSj(20 ml/l) + MS,(5 ml/l) + MS,(5 ml/l) + MS,(5 ml/l) + aga(lU g/l) 

(MS3) + sucrose (30 g/l) 4- BAP(0,001 g/l) + kanamyeine (0,05 g/l) + cefotaxime (0,4 g/l) _, 
R ' rRMl MS,(20ral/l) + MS,(20myi) + MS,(5ml/l) + MS,(5ml/l) + MSs(5ml/l) + aga(10 g/l) + 

" ' ' sucrose (30g/l) + IBA (0,0001g/l) t kanamyeine (0,05g/l) + cefotaxime (0.4 mg/l) _, 
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Bang 2. Trinh lif nucleotide cua cgp mdi PCR nhdn bdn dogn gen CPi 
San pham dif kien Ky bieu moi Trinh ty nucleotide 

SMV-CPi-Fi 
SMV-CPi-Ri 

5'- CACCGCAGCAGAAGCTTACA - 3' 
5' - GCCCAAAAGAGTGTGCATGT - 3' 294 bp 

- Phdn tich si^ cd mgt cda cdu trdc chuyin gen 
pK7GW-SMV-CPi bdng phuang phdp PCR 
Cdc cay chuyln gen dugc trong trong dilu ki§n 
nha ludi, diu mau la de tdch DNA. Ttln hanh 
phdn ung PCR tir DNA tdng so vdi cgp moi 
SMV-CPi-Fi/ SMV-CPi-Ri (Bang 2) nhdm 
kilm Ua sy cd mgt eua gen chuySn CPi Uong 
cay chuyln gen. Sdn phim PCR dugc dien di 
kilm Ua Uen gel agarose 0,8%. 

KET QUA VA T H A O LUAN 

Ket qua chuyln cau true pK7GW-SIVIV-
CPi vao thuoc la 

Sir dyng Id cay thuoc la va dogn thdn de tai 
sinh cay in vitro. Cat nhiing mdnh la dgt Uen 
mdi Uudng MSI (MS + BAP - 0,001 g/l), cdt 
doan than eiia cay in vitro cay len mdi trudng 
MS dS tdi sinh va phdt triln choi. Sau 2 - 3 
tuin vd cay con dugc khoang 3 - 4 la thgt thi 
chgn la bdnh te lam nguyen li^u bien ngp. 
Trong thi nghiem nay, cung vdi Id thi nghiem 
la hai Id ddi chiing, DCO (manh la khdng 
chuySn gen) dugc cay Uen mdi tnrdng tai sinh 
ed bo sung khdng sinh va DCI (mdnh la 
khdng chuyln gen) dugc cay Uen mdi trudng 
tdi sinh khdng bo sung khdng sinh. Tien hanh 
chuyln cau trdc pK7GW-SMV-CPi vao cdy 

thude la, thdng qua lay nhilm A. tumefaciens 
mang cau tnic pK7GW-SMV-CPi vdo tl bao 
ciia cdc mdnh la cay thuoc Id Nicotiana 
tabacum C9-1 da dugc cdt ton thuong 4 canh 
va nudi cay Uen mdi trudng cdm iing MSI 
(MS + BAP - 0,001 g/l) trudc 2 ngay. Cdc 
manh Id sau hai ngdy ding nudi cay trong tdi 
duge nia khudn bdng khang sinh cefotaxime 
0,4 g/l vd dugc chuyln sang mdi trudng tao 
da chdi MS2 c6 bo sung cefotaxime 0,4 g/l, 
kanamyeine 0,05 g/l. Vdi mdi Id thi nghiSm 
chuyln gen thyc hien 30 mdnh Id/lan bien 
ngp, lap Igi thi nghiem 2 lan; con Id doi chirng 
DCO va DCI diu tiln hdnh nudi ciy 30 mdnh 
la. Sau 2-3 tuan nudi cdy cae manh Id song sdt 
da xuit hi?n ede cum choi nhd. Cac choi dugc 
chuyln sang mdi trudng keo ddi choi, eae 
cum choi nhd duge tdch tu cdc manh la vd ciy 
ien mdi trudng keo dai chdi MS3 bd sung 
cefotaxime 0,4 g/I, kanamycin 0,05 g/l de 
nhdn nhanh chdi. Sau 1-2 tudn tiep theo, tdch 
ede choi nhd cay chuyln sang mdi trudng ra 
re RM ed bd sung cefortaxime 0,4 g/l, 
kanamyeine 0,05 g/l dl tien hdnh ra re. Sau 
dd tiln bdnh ra cay Uen bdu va trong trong 
dilu kien nhd ludi (hinh 2). 

BQnh 2. Tdi sinh in vitro vd tgo cdy thudc Id chuyin gen. A: cdc mdnh dugc ngdm trong dung dich huyin 
phii Vl khudn A.lumefaciens tdi td hgp, B mdnh Id sau khi rua khudn dugc cdy Iren moi trudng tao da 

chdi; C: cdc cum chdi duac tgo thdnh sau hai tudn nudi cdy tr&n moi trudng tgo da chdi; D: cdc chdi mdu 
xanh dugc tdch ra tren moi trudng keo ddi chdi; E' chdi cdy chuyin gen sau S tudn Iren moi trudng tgo re; 

G: Cdy chuyin gen trdng trin gid thi trong nhd ludi. 
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Kit qua tao da chdi vd bien nap ciu Uiic pK7GW-SMV-CPi vdo mdnh thuoc Id dugc binh bay o 
bang 3. 

Bang 3. Kit qud chuyin cdu true pK7GW-SMV-CPi vdo thudc Id 

Ciu true RNAi So So manh Id 
manh song sot cam 

Id irng tao da choi 

Socvm So chii Sô  
choi tao song 
thanh sot 

cay 
rar l 

So cay So cSy 
ra bau tring t̂ i 

ait nha liroi_ 

30 20 pK7GW-SMV- CPi 

DCO 

DCI 

30 
30 
30 

127 95 

Ket qua d bang 2 cho thay sau hai lan bien 
ngp, trong 60 mdnh la dd thu dugc 42 manh la 
song sdt trong mdi trudng cdm iing tgo da 
chdi, tao duge 96 cym choi vd sd choi song 
sdt Uen mdi trudng chgn Igc la 127. So chdi 
ra re Uen mdi trudng chgn Igc la 95 va chuyen 
30 cay ra trong Uen gia the va chpn dugc 20 
cay sinb Uudng phdt Uiln binh thudng trong 
dieu kien nhd ludi. Nhiing ddng thuoc Id 
chuyen gen Uong d nha ludi bilu hi?n xanh 
tot, mgp mgp. Trong thi nghifm doi chiing, 
bdng 2 cbo thiy, vdi 30 manh la DCO nudi ciy 
bong mdi trudng cd bd sung khang sinh kit 
qud la khdng cd mau ndo song sdt va cam ung 
tao chdi; d DCI, Uong 30 mdu tao dugc 79 
cum choi vd ed 105 choi song sdt. So cay ra re 

T 

79 105 85 15 9 
la 85, chon 15 cay dua trong trong bau vi 
chuyen 9 cdy trdng trong dieu kien nhd ludi. 

Kiem tra sy cd mat cua cau true pK7GW'« 
SMV-CPi trong cay thuoc la chuyln gen ' 

Cac ddng cay thuoc la chuyen gen sau khi tring 
Uong nha ludi dugc khoang 4 tuin thi tien hanh 
thu la dl thyc hiSn phdn iing PCR kilm tra ŝ  
ed mat eiia dogn gen chuyen CPi. Cae mlu la 
non cua 20 ddng cdy thudc la chuyln gen a" 
thi h? TO dugc sir dyng dugc dl tdch DNA 
tdng so. Sau dd DNA tdng sd se dugc diing 
lam khudn dl kiem tra sy cd mat ciia ciu true 
pK7GW-SMV-CPi Uong cay thudc la chuyln 
gen bing phan iing PCR. Kit qua tach DNA 
tdng sd dugc thi hien trong anh dien tren gel 
agarose 0,8% d hinh 3. 

I " 

=290bp *. 

Hinh 4. Hinh dnh diin di sdn phdm PCR kiim tra sif cd mgi cua dogn gen CPi irong cdc cdy thudc Id 
chuyin gen. 1-20: 20 ddng thudc la chuyin gen; (+) Ddi chirng duang Id plasmidpK7GWSMV-CPi; (•) 
Ddi chung dm Id sdn pham PCR su dung khudn DNA tdch lir cay thudc Id khong chuyin gen; M: Marlier 

Ikb (Thermo Scientific). 
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Sy cd mat cda gen chuyen se dugc k i lm tra 

b ing phan iing PCR vdi cap moi ddc hi?u 

SMV-CPi-Fi/SMV-CPi-Ri, k i t qua di?n di 

san phdm PCR Uen gel agarose 1% cho th iy 

doan gen CPi thu dugc cd kich thudc khoang 

290 bp (Hinh 4). Trong nghien eiiu ndy, c iu 

yiic pK7GW-SMV-CPi da duge sii dyng vd 

chuyln thanb edng vao cay thudc Id gidng 

C9-1 vd k i t qua c6 18/20 cay thuoc la duong 

tinh vdi phan iing PCR. B i n g cac kj^ thugt 

phan tich cay chuy ln gen hy vgng se thu dugc 

cac ddng cay tbuoc la chuyen gen khang 

SMV cd hieu qua nhu mong dgi. 

KET LUAN 

Gidng thudc Id giong C9-1 da dugc nudi c iy in 

vib-o va tao dii nguyen Ueu, cd chat lugng tdt 

phuc vu thi nghiem bi ln ngp cdu tnic RNAi vdo 

mo Id thudc la. Cdu yiic RNAi pK7GW-SMV-

CPi chiia dogn gen CPi da ducrc chuyln thanh 

edng vdo md la cay thuoc la gidng C9-I thdng 

qua A. tumefaciens. Pban tich cdc ddng cay 

thudc la chuyen gen da xac dinb duge 18/20 

ddng thudc Id chuyen gen d the he TO chiia 

dogn gen CPi dugc kiem Ua bdng PCR. 
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S U M M A R Y 
C R E A T E T O B A C C O P L A N T S C A R R Y I N G RNAi R E S I S T A N C E T O S M V 
B Y T H E T R A N S G E N I C T E C H N I Q U E 
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Soybean mosaic virus (SMV) can reduce the soybean productivity from 50% to 95%. RNAi-
mediated resistance to SMV aims create antiviral soybean is considered effective measures. In this 
study, tobacco plants were selected as research models for creating Uansgenic plants carrying 
RNAi structure with resistance ability to SMV. PK7GW-SMV-CPi structure containing CPi gene 
segments has been successfully Uansferred into tobacco leaf tissue from cultivar C9-1 through the 
A. tumefaciens. The results of analysis of Uansgenic tobacco lines have identified the 18/20 
Uansgenic tobacco lines at TO gen^ation containing CPi gene segments, checked by PCR. 
Keywords: CPi, gene transfer. Soybean mosaic virus, RNA interference, tobacco. 
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