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TAO CAY THUOC LA MANG CAU TRUC RNAi KHANG SOYBEAN MOSAIC

VIRUS BANG KY THUAT CHUYEN GEN
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Soybean mosaic virus (SMV) giy bénh kham dau twong c6 thé lam giém nang sut tir 50% dén
95%. Chuyén gen dua trén co ché RNAi dé tao cdy d4u twong khang virus dugc xem 1a bién phap
¢6 hi¢u qua. Trong nghién ciru nay, thudc 14 dugc chon 13 cdy md hinh cho nghién ctru tao ciy
chuyén gen mang cau trc RNAi khang SMV. Céu trac pK7GW-SMV-CPi chira doan gen CPi da
dugc chuyén thanh cong vao moé 1a cay thude 1a gibng C9-1 thong qua A. tumefaciens. Phén tich
cac dong cay thude 14 chuyén gen da xac dinh duoc 18/20 dong thude 14 chuyén gen & thé hé TO

chira doan gen CPi dugc kiém tra bang PCR.

Tir khéa: chuyén gen, CPi, SMV, RNA interference, thuéc ld

MO PAU

Pau tuong (Glycine max (L.) Merrill) 1a loai
cdy trong d& man cam véi nhiéu tic nhan giy
bénh, trong d6 cé nhiing bénh do tic nhén la
virus gay ra. Soybean mosaic virus (SMV)
gady bénh kham & dau tuong la mot trong
nhitng bénh xuit hién va gay thiét hai ¢ nhidu
ving trong dau tuong ¢ nudc ta va trén thé
giéi. Khi bi nhiém SMV, ning suit ddu tuong
c6 thé giam 50%, muc giam c6 thé 1én dén
95% [7]. SMV lay truyén do con tring lam
moi gidi va hién nay mai dung lai ¢ bién phap
phong ma chua c6 thudc tri. Phuwong phap
chuyén gen dé tao ra cdy trong khang virus
dugc xem la bién phap co hiéu qua tao cay
chuyén gen khang virus.

SMV thudc chi Potyvirus va co vat li€u di
truyén 1a soi ssRNA don duong [5]. Hé gen
clia virus SMV gdm cac gen ma héa cho 3066
amino acid, gdm 10 chudi polypeptide, trong
do6 co protein vo (coat protein- CP). Két qua
doc trinh ty cho thiy gen CP cua SMV co
kich thudc 798 nucleotide, ma hoéa cho 265
amino acid. Protein CP cua cac loai thudc chi
Potyvirus c6 chirc ning chinh 1a giit 6n dinh
va bao vé RNA cua virus [6], [1], [2], [3], [4].
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RNAIi dugc xem la mét ki thuat hién dai va
hiru hiéu chéng lai cac bénh do virus giy ra.
Céu tric RNAi c6 chira trinh ty gen lap lai
déo chiéu cua virus muc tiéu dugce sir dung dé
chuyén vao cdy, n6 sé& duoc biéu hién thanh
RNA soi d6i dang kep toc (hpRNA) trong cay
chuyén gen va kich thich co ché RNAi hoat
dong khi c6 sy xam nhap cua virus gay bénh
vao cdy. RNAI 1a co ché tic ché gen sau phién
ma, lam cho cac phan tir mRNA bi phan huy,
cho nén khong thyc hién dugc chuc nang dich
md, cho ra chudi polypeptide ctia gen.

Hé thong ti sinh in vitro & cay thudc 14 twong
dbi don gian va thoi gian phan hoa tir mé dén
cdy hoan chinh kha ngin nén trong nghién
ctru chuyén gen, thubc 14 dugce chon la cay
mo hinh. Tao cdy thudc 14 chuyén gen mang
cau tric RNAI chira doan gen CPi khang
SMV 1 co so tmg dung k¥ thuat chuyén gen
dé tao dong dau twong khang SMV theo co
ché RNAI.

VAT LIEU VA PHUONG PHAP

Vat liéu: Gidng thudc 14 Nicotania tabacum
C9-1 do Phong Cong nghé té bao thuc vat,
Vién Cong nghé sinh hoc cung cip. Chung vi
khuén A. tumefaciens CV58C1 mang céu tric
pK7GW-SMV-CPi do B6 mon Sinh hoc hién
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Phuong phap

- Quy trinh chuyén gen vao giéng thudc la
Nicotania tabacum C9-1 théng qua A.
tumefaciens CV58C1 duoc tién hanh theo
phuong phap cta Topping (1998) [8]. Thi
nghiém dugc bd tri hoan toan ngiu nhién véi 3
lan 1ap lai. Cac thi nghiém ctia phan nuéi cy
mb cay thudc 14 dwoc thyuc hién trong phong
nudi cdy véi diéu kién chiéu sang theo chu ki
16 gid sang va 8 gior toi, nhiét do phong 25°C
+ 2, cudng do chiéu sang 2000 lux.

Tao dich huyén phii vi khudn A. tumefaciens:
Chung khuan tir dia giir khuan va ciy vach
1én moi truong LB didc c¢6 bd sung khang sinh
chon loc (Rifamycine 0,025 g/l, kanamycine
0,05 g/l véi chung A. tumefaciens CV58C1
mang ciu traic pK7GW-SMV-CPi (Hinh 1)
nudi trong ti lic 200 vong/phit & 28 °C trong
48 gio.

Tao nguyén liéu chuyén gen: Sir dung 1a cay
thudc 14 va doan than dé tai sinh cay in vitro.
MOoi truong nudi cdy in vitro thude 14 dugc

Ti®  atii attB2  Intron

trinh bay ¢ bang 1. Sau 2 - 3 tuan cy con
duoc khoang 3 - 4 14 that thi chon 14 banh t¢ &
céc cdy con khoe manh. Dung dao cat bon
canh mép 14 dé giy ton thwong tao thanh
ménh 14 ¢6 hinh vuéng 1 cm? (cit bo duong
gin gilta ctia 14). La bi ton thuong duoc dit
cam ung trén moi truong 150 ml (MS +
1BAP) trong 2 ngay.

Nhiém khudn va dong nudi cdy: Sau 48 gid,
60 mau 14 di chuan bi ¢ trén dugc ngdm trong
dich huyén phu vi khuan c6 néng d6 ODeoonm
dat 0,6 — 0,8 c6 lic nhe trong thoi gian 0,5
gio. Sau thoi gian nhiém khuén, miu duge dat
ngira 1én moéi truong MS2 (dong nudi cdy)
dic. Qua trinh dong nudi cdy dién ra trong t6i,
& 25°C trong thoi gian 1a 48 gio.

Tdi sinh va chon loc cdy chuyén gen: Sau thoi
gian dong nudi cdy, ngdm va lic nhe cac
manh 14 bién nap trong dung dich 1/2MS cé
b6 sung cefortaxime (0,4 g/). Tham kho 2
mit cac manh 14, chuyén sang méi truong tao
da choi MS2 (BAP — 0,001 g/l) ¢6 bd sung
khang sinh chon loc kanamycine 0,05 g/l,
cefortaxime 0,4 g/1 dé tai sinh.
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Hinh 1. So d6 cdu triic vector chuyén gen pK7GW-SMV-CPi. P35S: Promoter CaMV35S; attB1 va attB2:
cde vi tri tdi té hop trong phan iing LR, LB: Left T-DNA border; RB: Right T-DNA border; T35S:
terminator 35S; Kan: gen khang kanamycin; CmR: gen khdang chloramphenicol; CPi: vi tri dogn SMV-CPi
chén vao; Xbal, EcoRl, Hindlll: vi #i cdt ciia cdc enzyme gi6i han; T35R, P35SF2, Fi, Ri: vi tri bam cdp
moi ddc hi¢u SMV-CPi-Fi/SMV-CPi-Ri

Bang 1. Thanh phan cdc loai méi trwong tdi sinh in vitro

Mbi truong Thanh phin

Tao dachéi  MS;(20 ml/l) + MS,(20 mlI/l) + MS(5 ml/l) + MS,(5 ml/l) + MSs(5 ml/l) + aga(10 g/l)
(MS2) + sucrose (30 g/l) + BAP(0,001 g/I) + kanamycine (0,05 g/I) + cefortaxime (0,4 g/l)

Kéo dai choi  MS;(20 mi/l) + MS»(20 ml/l) + MS3(5 ml/l) + MS,4(5 mi/l) + MS5(5 ml/l) + aga(10 g/l)
(MS3) + sucrose (30 g/l) + BAP(0,001 g/l) + kanamycine (0,05 g/l) + cefotaxime (0,4 g/l)

Ra r& (RM) MS;(20ml/l) + MS,(20mi/l) + MSz(5ml/l) + MS,(5mli/l) + MSs(5ml/l) + aga(10 g/l) +

sucrose (30g/l) + IBA (0,0001g/l) + kanamycine (0,05g/I) + cefotaxime (0,4 mg/l)
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Bang 2. Trinh tuw nucleotide cia cap méi PCR nhén ban doan gen CPi

Ky hiéu moi

Trinh tw nucleotide

Sin phiam duy kién

SMV-CPi-Fi
SMV-CPi-Ri

5’- CACCGCAGCAGAAGCTTACA -3’
5’ - GCCCAAAAGAGTGTGCATGT -3

294 bp

- Phdn tich sw cé mdt ciia cdu triic chuyén gen
pK7GW-SMV-CPi bang phwong phip PCR
Céc cay chuyén gen duoc trong trong diéu kién
nha ludi, thu miu 14 dé tach DNA. Tién hanh
phan tmg PCR tir DNA tong s vi cip moi
SMV-CPi-Fi/ SMV-CPi-Ri (Bang 2) nhim
kiém tra sy c6 mit ciia gen chuyén CPi trong
cay chuyén gen. San phdm PCR duoc dién di
kiém tra trén gel agarose 0,8%.

KET QUA VA THAO LUAN

Két qua chuyén ciu tric pK7GW-SMV-
CPi vao thudc 14

Str dung 14 ciy thudc 1a va doan than dé tai
sinh cay in vitro. Cat nhitng manh 14 dat trén
mdi truong MS1 (MS + BAP — 0,001 g/l), cét
doan than cia cdy in vitro cdy 1én méi truong
MS dé tai sinh va phat trién chdi. Sau 2 - 3
tudn va cdy con dugc khoang 3 - 4 14 that thi
chon 14 banh té 1am nguyén liéu bién nap.
Trong thi nghiém nay, cung vai 16 thi nghiém
la hai 16 dbi chimg, PCO (manh 14 khong
chuyén gen) dugc cdy trén moi truong tai sinh
c6 bd sung khang sinh va PCl (manh 14
khong chuyén gen) duogc cdy trén moi truong
tai sinh khong bo sung khang sinh. Tién hanh
chuyén cdu traic pK7GW-SMV-CPi vao cay

thudc 14, thong qua lay nhiém A. tumefaciens
mang cau tric pK7GW-SMV-CPi vio té bao
ciia cic manh la cdy thudc 1a Nicotiana
tabacum C9-1 da dugc cat ton thuong 4 canh
va nudi cdy trén méi truong cam tng MS1
(MS + BAP — 0,001 g/l) truéc 2 ngay. Cac
manh 14 sau hai ngdy dong nudi cdy trong tbi
dugc rira khuan bang khang sinh cefotaxime
0,4 g/l va dugc chuyén sang mdi truong tao
da chdi MS2 ¢6 bd sung cefotaxime 0,4 g/l,
kanamycine 0,05 g/l. Véi mdi 16 thi nghiém
chuyén gen thyc hién 30 manh 14/lin bién
nap, lap lai thi nghiém 2 1an; con 16 d6i ching
DCO va BC1 déu tién hanh nudi cay 30 manh
1a. Sau 2-3 tuan nudi cay cac manh 14 séng sot
da xuét hién cac cum chdi nho. Céc chdi duoc
chuyén sang méi truong kéo dai choi, cac
cum chdi nhé duoc tach tir cac manh 14 va céy
1én moi truong kéo dai chdi MS3 bd sung
cefotaxime 0,4 g/, kanamycin 0,05 g/1 dé
nhan nhanh chéi. Sau 1-2 tuan tiép theo, tach
cac chdi nho cdy chuyén sang méi trudng ra
2 RM c6 bd sung cefortaxime 0,4 gll,
kanamycine 0,05 g/l dé tién hanh ra ré. Sau
do6 tién hanh ra cdy trén bau va trong trong
diéu kién nha luéi (hinh 2).

Hinh 2. Tdi sinh in vitro va tao cdy thuoc la chuyén gen. A: cac manh dwoc ngdam trong dung dich huyén
phil vi khudn A.tumefaciens tdi t6 hop; B: mdnh ld sau khi rira khudn dige cdy trén méi truong tao da
choi; C: cdc cum chéi dwgc tao thanh sau hai tuan nudi cdy trén moi truong tao da chéi; D: cdc chéi mdau
xanh dwgc tach ra trén méi truong kéo dai choi; E: choi cdy chuyén gen sau 3 tuan trén méi truong tao ré;
G: Cay chuyén gen trong trén gid thé trong nha hedi..
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Két qua tao da chdi va bién nap cdu trac pK7GW-SMV-CPi vao manh thudc 1a duoc trinh bay &

bang 3.
Bang 3. Két qua chuyén cau triic pK7GW-SMV-CPi vao thuéc ld
Ciu tric RNAi Sb Sé manh la Sé‘cum S(‘)Ich(“)i S6 So cily Sé cay

manh  song s6t cim choi tao song cay rabau  trong tai
la ung tao da choi  thanh sot raré dat nha lwéi

pK7GW-SMV- CPi 23())( 42 96 127 95 30 20

bcCo 30 0 - - - - -

bC1 30 30 79 105 85 15 9

Két qua o bang 2 cho thiy sau hai lan bién
nap, trong 60 manh 14 da thu dugc 42 manh la
sdng sot trong mdi trudng cam Gng tao da
chdi, tao dugc 96 cum chdi va sb choi séng
sot trén moi trudng chon loc 1a 127. S6 chdi
ra ré trén moi truong chon loc 14 95 va chuyén
30 cay ra trong trén gia thé va chon duoc 20
cdy sinh truong phat trién binh thuong trong
didu kién nha lu6i. Nhimg dong thudc 14
chuyén gen trong & nha ludi biéu hién xanh
t6t, map map. Trong thi nghiém ddi chimg,
bang 2 cho thay, véi 30 manh 14 DCO nudi cay
trong moi truong c6 bd sung khang sinh két
qué 1a khong c6 miu nao sbéng sot va cam tmg
tao chdi; & DCI, trong 30 mau tao duogc 79
cum chdi va c6 105 chdi sdng sot. S6 cay ra ré

la 85, chon 15 cdy dua trong trong bau va
chuyén 9 cay tréng trong diéu kién nha ludi.

Kiém tra sy ¢6 mit ciia ciu tric pK7GW-
SMV-CPi trong ciy thudc 14 chuyén gen
Cac dong cay thude 14 chuyén gen sau khi trong
trong nha ludi duoc khoang 4 tuan thi tién hanh
thu 14 dé thuc hién phan ung PCR kiém tra su
¢6 mit ctia doan gen chuyén CPi. Cac mau 1a
non cta 20 dong cdy thudc 14 chuyén gen ¢
thé hé TO duoc su dung duoc dé tach DNA
tong s6. Sau d6 DNA tong sb s& dugc dung
lam khuon dé kiém tra sy ¢6 mat cia cAu tric
pK7GW-SMV-CPi trong ciy thudc 14 chuyén
gen bang phan tmg PCR. Két qua tich DNA
tong sd dugc thé hién trong anh dién trén gel
agarose 0,8% ¢ hinh 3.

4 SETECANENNTRAPPRT
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Hinh 4. Hinh anh dién di san pham PCR kiém tra s cé mdt ciia doan gen CPi trong cdc cdy thudc 1a
chuyén gen. 1-20: 20 dong thudc ld chuyén gen; (+) Poi chitng dwong la plasmid pK7GW-SMV-CPi; (-)
Péi chitng dm la san pham PCR sir dung khuén DNA tach tir cay thudc la khéng chuyén gen; M: Marker

1kb (Thermo Scientific).
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Sy c6 mit cua gen chuyén s& dugc kiém tra
bang phan tmg PCR véi cip modi dic hiéu
SMV-CPi-Fi/SMV-CPi-Ri, két qua dién di
san pham PCR trén gel agarose 1% cho thiy
doan gen CPi thu dugc co6 kich thudc khoang
290 bp (Hinh 4). Trong nghién ctru ndy, ciu
truac pPK7GW-SMV-CPi da duoc st dung va
chuyén thanh coéng vao cdy thubc 14 giéng
C9-1 va két qua c6 18/20 cay thude 14 duong
tinh véi phan ung PCR. Bing cac ky thuat
phan tich ciy chuyén gen hy vong s& thu duoc
cic dong cdy thudc 14 chuyén gen khang
SMV c6 hiéu qua nhu mong doi.

KET LUAN

Gibng thudc 14 gidng C9-1 da dugc nudi cdy in
vitro va tao di nguyén liéu, co cht luong tot
phuc vu thi nghiém bién nap cau trac RNAI vao
md 14 thude 14. Ciu traic RNAi pK7GW-SMV-
CPi chira doan gen CPi da dugc chuyén thanh
cong vao mo 14 cay thude 14 gidng C9-1 thong
qua A. tumefaciens. Phan tich cac dong cay
thudc 14 chuyén gen da xac dinh dugc 18/20
dong thudc 1a chuyén gen & thé hé TO chira
doan gen CPi dugc kiém tra bang PCR.

SUMMARY
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CREATE TOBACCO PLANTS CARRYING RNAi RESISTANCE TO SMV
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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 transgenic plants carrying
RNA.I structure with resistance ability to SMV. PK7GW-SMV-CPi structure containing CPi gene
segments has been successfully transferred into tobacco leaf tissue from cultivar C9-1 through the
A. tumefaciens. The results of analysis of transgenic tobacco lines have identified the 18/20
transgenic tobacco lines at TO generation containing CPi gene segments, checked by PCR.

Keywords: CPi, gene transfer, Soybean mosaic virus, RNA interference, tobacco.
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