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Tém tit: RNAi 1a phwong phap sir dung rong rdi dé phat trién cac cay thudc 1 chuyén gen khang
virus phd rong giup giam dang ké thiét hai vé& nang suit do virus gy ra. Do do, trong nghién ciru
nay chiing t6i da tién hanh thiét ké vector chuyén gen nhj thé pPGWTCYS mang ciu trac RNAi lap
lai doan gen TCYS dao chiéu c6 ngan cach mot doan intron. Poan gen TCYS mang da doan gen
chirc ning khong day du cua 4 loai virus gy hai phd bién nhat trén cdy thudc 14 ¢ Viét Nam la
TMV (Tobacco mosaic virus — virus kham thude 14), CMV (Cucumber mosaic virus — virus kham
dua chudt), TYLCV (Tomato yellow leaf curl virus — virus xoan vang la ca chua) va TSWV
(Tomato spotted wilt virus — virus héo dém ca chua). Ciu trac niay dugc chuyén vao 2 gidng thude
1a Nicotiana tabacum K326 va C9-1. Sau qua trinh tai sinh va chon loc da thu dugc 66 dong cay
(36 dong K326 va 30 dong C9-1) phat trién binh thuong. Phan tich PCR cho thdy tit ca cac dong
nay déu duong tinh véi gen chuyén TCYS. Panh gi4 tinh khang ca 4 loai virus nghién ctru clia cac
dong thudc 1a chuyén gen nay ¢ thé hé TO thu dwoc 20/66 dong (trong d6, 11 dong K326 va 9

dong C9-1) khong c6 biéu hién bénh do nhiing virus niy gy ra sau lay nhidm .

Tir khéa: TMV, CMV, TYLCV, TSWV, thudc 14, RNAi

1. Mé dau

Bén canh ndm va vi khudn, virus 1a mot
trong 3 nguyén nhan chinh gy nén bénh truyén
nhidm & thyc vat. Cho dén nay, di c6 gan 1000
loai virus hai thyc vat dugc phat hién, trong khi
chua ¢6 loai thube bao vé thuc vat nao co thé
chdng lai bénh virus gay nén méi lo ngai 16n
cho nén ndng nghiép. Con ngudi chi c6 thé han
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ché tac hai cua virus va kiém soat né ¢ mirc do
nhit dinh théng qua mot sd bién phap mang
tinh chat phong trir nhu st dung gidng sach
bénh hay céc bién phap canh tac [1].

Hién nay, v6i su phat trién cua cong nghé
sinh hoc, viéc tao cdy trong chuyén gen khang
virus dugc xem la mot bi€n phap hién dai va
hiru hiéu trong viéc chéng lai bénh virus hai
thuc vat. Dua trén chién lugc “tinh khang duoc
tao ra tir tic nhan gdy bénh” két hop véi viéc
phat hién ra co ché gy bit hoat gen sau phién
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méi (RNAi), nhiéu nghién ctru nham tao ra cac
vector chuyén gen mang cdu tric RNAi chta
cac trinh tu gen cua virus giy bénh da dugc
thuc hién. Bing ching dau tién vé sy khang
virus théng qua RNAi dugc cung cép bai
Waterhouse va cong su (1998) [2], khang lai
virus PVY (Potato virus Y) trong ciy thudc 14
chuyén gen. Cho t6i nay, da c6 rat nhiéu thanh
cong trén nhiéu hé thdng vat chu khac dé khang
lai mot vai loai virus [3- 6].

RNAI 1a co ché tu nhién cua té bao séng co
thé 1am bat hoat mot gen nao do, co ché nay tim
tha"iy & ca ndm, thuc vat va dong vat [2, 7]. O
thyuc vat, RNAIi co thé duoc thuc hién béng cach
chuyén gen c6 cdu triic biéu hién sy phién ma
cao RNA sense, anti-sense hodc RNA kep toc
b6 sung chinh no (hairpin RNA, hpRNA) ma
chira trinh ty tuong dong voi gen dich [8, 9].

Bénh kham 14 1a bénh phd bién nhat trén
cdy thudc 14 1am giam tir 35%-65% ning suit
cay tréng, bénh xuét hién do su gay hai cua 2
loai virus la TMV va CMV [1]. Pay la 2 loai
virus ¢6 phd ki chu rong, kha ning chdng chiu
cao va lan truyén d& dang qua tiép xuc co hoc
gilta cdy bénh va cdy khoe. V& mit di truyén,
genome ciia 2 virus déu 1a ARN don duong
[10], trong d6 gen ma hoa cho protein vo (coat
protein-CP) cua virus, loai protein dong vai tro
quan trong trong sy dich chuyén cua virus,
trong qua trinh truyén bénh va phan héa triéu
chung trén cay bénh [11-13]. Véi vai tro cua
n6, gen CP thuong dugce s dung 1am ngudn
nguyén liéu cho tao cdy trong chuyén gen
khang virus theo co ché RNA.

Nhom bénh phd bién tiép theo trén cay
thudc 14 ciing do virus gy hai 1a bénh xoan
ngon. TYLCV va TSWV la nguyén nhén chinh
gdy nén tri¢u chirng xoan 14, xodn ngon trén cdy
thuc 14. La nhém virus da thyc gay hai trén
nhiéu ddi tuong cay tréng thudc ho Ca, dic biét
nhu ca chua, thudc 14,.. [14, 15] va truyén bénh
nho moéi gidi. Trong do, virus xodn vang la ca

chua TYLCV thudc chi Begomovirus, ho
Geminiviridae duoc phat hién lan dau tién &
Israel vao nam 1939 [16]. Céc virus trong chi
Begomovirus dugc chia 1am 3 nhém chinh dya
vao cau trac genome cia chung bao gdm loai
hai vong gen - thé dipartite, loai mot vong gen
nhung dich ma thanh hai khung doc riéng biét -
thé monopartite va loai mot vong gen kém
DNA vé tinh [17- 19]. TYLCV dugc lan truyén
nhd loai bo phin Bemisia tabaci, 1a loai con
trung c6 stc sinh san nhanh va manh. Genome
ctia TYLCV gdm 6 gen chirc nang do 1a cac gen
V1 (CP), V2 (pCP), C1, C2, C3, C4. Cac gen
trong hé gen cia TYLCV c¢6 thé ndm trén cing
mét vong DNA-A hodc hai vong DNA-A va
DNA-B riéng biét tiy chung virus va ngan cach
v6i nhau boi mot vung lién gen khoang 150 -
250 nucleotide. TSWV — Virus héo dém ca
chua thudc loai Tospovirus, ho Bunyaviridae,
o chu tao dang thién thé kich thudc 70-90nm.
Genome ctia TSWV gdm ba sgi RNA don am
(negative) hodc ludng tinh (ambisense) 1a soi L
(8,9 kb), sgi M (4,9 kb) va sgi S (2,9 kb). S¢i L
ma hoa cho céc replicase lién quan t6i qua trinh
phién ma cua virus trong khi sgi M ma hoa cho
protein van chuyén (NSm) va protein vo (Gy va
Gc) — loai protein dong vai tro quan trong trong
x4m nhiém va truyén bénh, con soi S mé hoa
cho nucleprotein (N) va protein trc ché qua trinh
bét hoat gen (NSs) [20, 21]. Bo tri 1a méi gidi
truyén bénh hiéu qua nhit cua virus nay.

Viéc sir dung ngudn gen chic ning cia
virus chuyén vao cdy trdng nhim tao ra ciy
khang chinh virus d6 bang cong nghé RNAi di
dugc ing dung thanh cong trong nhiéu nghién
ctru 6 Vién Cong nghé sinh hoc, Vién Han Lam
Khoa hoc va Cong nghé¢ Viét Nam [22-24].
Ung dung coéng nghé nay, mot cdu traic RNAi
da doan mang cac doan gen chiic nang khong
dﬁy du caa virus TMV, CMV, TSWV va
TYLCYV lip lai dao chiéu da dugc thiét ké nham
tao ra cdy trong chuyén gen c6 tinh khang virus
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phé rong. Cu tric nay di dwoc chuyén vao cay
thudc 14 gidbng K326 va C9-1 théng qua vi
khuan Agrobacterium tumefaciens. Nhitng dong
thudc 14 chuyén gen thé hé TO di dwoc thu nhan
va phan tich PCR va tinh khang virus.

2. Phuwong phap nghién ciru
2.1. Vit liéu nghién cuu

Nguén gen ciia virus TMV, CMV, TYLCV
va TSWV

Céc ngudn gen duoc phong Cong nghé Té
bao thuyc vat, Vién Cong nghé sinh hoc cung
cap gom: 1) Vector pENTRY/TCY mang 740
nucleotide ctia doan gen da doan TCY (TCY
chita 304 nucleotide ctia CP TMV néi 255
nucleotide cua CP CMV (Pham Thi Van et al,
2009) ghép ndi véi doan gen da doan nhén tao
ciia TYLCV gdom 112 nucleotide cia CP, 101
nucleotide C1/C2, 127 nucleotide C1/C4 va 130
nucleotide cua PC1) 2) Vector tach dong
pENTR/TSWYV mang 270 nucleotide doan gen
mi héa protein CP khong ddy du cua virus
TSWV phan lap tir mau thudc 14 tai Tay Ninh.

Chiing khudn va vector

Vector chuyén gen pK7GWIWG2(II) [25],
bd kit nhan dong pENTRY Directional TOPO®

Cloning Kit (Invitrogen), bd kit thyc hién phan
ung Gateway Gateway® LR ClonaseTM I
Enzyme mix Kit (Invitrogen).

E. coli One Shot® TOP 10 (Invitrogen),
chung Agrobacterium tumefaciens C58Cl1
mang plasmid gdy doc pGV2260, E. coli DH5a

Vit li¢u thuc vt

Cay thudc 14 thuoc 2 gidng Nicotiana
tabacum K326 va C9-1 nudi cdy trong diéu
kién in-vitro (dugc cung cip bsi Phong Cong
nghé té bao thyuc vat, Vién Cong nghé sinh hoc)

2.2. Phuwong phap nghién cuu

Thiét ké méi cho phdn itng PCR khuéch
dai doan gen da doan TCYS

Pé khuyéch dai ving gen quan tdm, cac
moi RNAI da dugc thiét ké v6i moéi TMV-CP-
Fi-2 dugc bd sung thém 4 nucleotide CACC
tuong thich v6i diu 3° GTGG cua vector nhan
dong pENTR™/D-TOPO® (Invitrogen) con hai
mdi  ¢cTYLCV-TSWV-Fi-1 va c¢TYLCV-
TSWV-Ri-1 ¢6 20 nucleotide gbi 1én nhau (10
nucleotit dau 5’ 1a cia TMV con 10 nucleotit
dau 3’ 1a cia TSWV). Kich thudc ciia doan gen
da doan TCYS 121000 bp.

Bang 1. Danh sach mdi

Tén moi

Trinh ty (5'-3")

TMV-CP-Fi-2
¢TYLCV-TSWV-Fi-1
¢TYLCV-TSWV-Ri-1
TSWV-CP-Ri-1

CACCGAAGTTGAAAATCAGG
TATCATCAACAGTTCTGCGAGTTTTGC
GCAAAACTCGCAGAACTGTTGATGATA
TTGCCATAATGCTAGGAGGT

Thiét ké vector chuyén gen mang ciu tric
RNAi chiva gen da doan khang virus

Ky thuat Gateway (Invitrogen, Karlsruhe,
Germany) dugc st dung dé tao cAu tric

hpiRNA. Pau tién, phan tmg PCR nhan ting
doan gen TCY va CPi TSWV véi cap moi dic
hi¢u twong ung TMV-CP-Fi-2/cTYLCV-
TSWV-Ri-1 va cTYLCV-TSWV-Fi-1/TSWV-
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CPi-Ri-1 nho su dung enzyme Pfu DNA
polymerase (Fermentas). San pham cta phan
ung sau do dugc tinh sach, lam khudn cho phan
{mg PCR ghép ndi hai doan gen lai voi nhau véi
cip mdi TMV-CP-Fi-2/TSWV-CPi-Ri-1. Poan
gen ghép ndi TCYS tiép tuc dugc gin vao
vector tach dong pENTR™/D-TOPO®, sau do,
dugc dong héa trong t& bao kha bién E.coli One
Shot TOP 10. Cac dong khuin lac mang
plasmid tai t6 hop dwong tinh ky hiéu la
pENTCYS dugc nudi, tach chiét va thu nhéan
plasmid.

Tiép d6, phan tng LR (LR la phan ung tai
t6 hop giira cac vi tri atfL and a#R dudi sy xic
tac ciia enzym LR Clonase™ II) dugc thyc hién
gitra vector cho pENTCYS c6 chura cac vi tri tai
t6 hop anl va vector tiép nhan
pK7GWIWG2(I) ¢6 chtra cac vi tri gin két
attR. Két qua phan tng LR sé& tao ra mdt vector
biéu hién thyc vat nhj thé dat tén 1a pGWTCYS.
Vector ndy mang ciu triic hpiRNA véi hai vi tri
cheén doan gen da doan TCYS dao chiéu duoc
ngan cach boi mdt doan intron dudi su diéu
khién cia promoter 35S cauliflower mosaic
virus. Cu traic pGWTCYS lan luot dugc dong
hoa trong té bao E. coli One Shot® TOP 10 va
cubi cing né dugc chuyén vao t& bao A.
tumefaciens bang phuong phap xung dién. Té
bao dugc nudi cdy trén moi truong LB co bd
sung khang sinh chon lgc cho vector la
streptomycin 40mg/1, chloramphenicol 34 mg/l,
khang sinh chon loc vi khuan A.tumefaciens 1a
rifamycin 50 mg/l. Nhiing dong khuan lac
duong tinh duoc nudi , tach chiét plasmid dé
kiém tra phan mg cit boi enzyme gidi han
Xbal va HindlIll.

Chuyén ciu triic RNAi TCYS vao thuéc ld

Céu traic RNAi TCYS dugc chuyén vao 2
gidng thudc 14 Nicotiana tabacum K326 va C9-
1 thong qua vi khuan A.tumefaciens theo
phuong phap ctia Topping cé cai tién (1998)
[26].

Phén tich ciy chuyén gen 6 thé hé T0

- PCR kiém tra sy c6 mit ctia gen chuyén

DNA tbng sb dugc tach chiét nhanh tir 14
cac cay thudc 1a chuyén gen sau 3 tuan ra ciy
tai nha ludi. Sir dung cip mdi TMV-CP-Fi-
2/TSWV-CP-Ri-1 dé kiém tra sy c6 mit cua
gen chuyén nho phan mg PCR.

- Panh gia tinh khang virus bang phuong
phép 1ay nhiém nhan tao

Mdi dong thubc 14 chuyén gen TO duoc
nhan thanh 2 cdy, 1 ciy duoc trdng dé lay
nhiém TMV va CMV, 1 cdy dé lay nhiém
TYLCV va TSWV. Céac ciy thudc 14 dugc
trong & nha ludi dén khi cao khoang 10-30cm
thi tién hanh liy nhiém virus TMV va CMV
theo phuong phap cua Herbers (1996) [27].

Déi véi viéc danh gia tinh khang TYLCV
va TSWV, phuong phap nhiém bénh qua moi
giéi duge st dung. Nhiing ciy chuyén gen TO
duoc trong trong diéu kién nha ludi chira méi
gidi truyén bénh 1a bo phan (Bemisia tabaci) va
bo tri (Stenchaetothrips biformis Bagnall) voi
mat do cao, déng thoi voi sy cd mat cua cac cay
WT (cdy khong chuyén gen) di nhidm bénh
TYLCV va TSWV va cdy WT khong nhiém
bénh. Cac dong thudc 14 chuyén gen dugc bb tri
trdng trong cac 6 thi nghiém & 2 bén nha ludi,
cac cdy WT nhiém bénh dugc trong & 6 chinh
giita. Thuong xuyén kiém tra mat d6 bo phin
va bo tri trong nha ludi thong qua viéc quan sat
va dém sb luong trén 14 cdy. Triéu chimg bénh
s€ duoc quan sat sau 30-40 ngay.

3. Két qua va théo luin
3.1. Thiét ké vector chuyén gen RNAi da doan
Thuéc 14 1a cay tréng chiu thiét hai cia

nhiéu loai virus khac nhau. V&i muc dich tao
cay thudc 14 c¢6 kha niang khang ddng thoi nhiéu
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loai virus gdy hai v6i nhiéu khu vuc trong ca
nudc, nghién ciu da thiét ké mot doan gen da
doan chira cac vung trinh tu gen chirc nang co6
d0 bao thu cao cua cac virus TMV, CMV,
TSWV va TYLCV. St dung k¥ thuat PCR vdi
cac cap mdi thiét ké dac hiéu doan gen da doan
cua 4 virus c6 kich thude khoang 1000 bp da
dugc thu nhan (Hinh 1). Poan gen nay da duoc
gin vao vector tach dong pENTR™/D-TOPO"
dudi sy xic tac cua enzyme toposoimerase cO
trén vector. San pham plasmid tai t6 hop
pENTCYS dugc dong hoa vao té bao E.coli
One Shot TOP 10. Nhitng dong duong tinh da
dugc thu nhan va xac dinh trinh ty doan gen da
doan. Két qua doc trinh ty cho théy doan gen
thu dugc c6 kich thudgc 1000 bp, voi trinh tu
ding nhu dy tinh.

K§ thuit Gateway gém 2 phan tng LR va
BP dugc xem la mdt phuong phap hi€u qua,
nhanh va nhay nhim gin doan DNA vao hé
théng vector hodc trao d6i doan gen gitra hai hé
thdng vector. Trong nghién ciru ndy, phan tng
LR dugc thyc hién thanh cong giita vector cho
PENTCYS c6 chura trinh ty atfl & 2 dau doan
gen TCYS va vector tiép  nhan
pK7GWIWG2(II) ¢6 chira cac vi tri atR. Két
qua phan tng LR tao ra mdt vector nhi thé
(pGWTCYS) mang ciu tric RNAi véi hai vi tri

bp M1 TSWV-CPi bp

M2 TCY

chén doan gen TCYS theo chidu sense va
antisense duoc ngan cach bdi mot doan intron,
dudi su diéu khién cua promoter 35S (Hinh 2).
Dya vao phan ung cit boi enzyme gidi han
Xbal va Hindlll, nhimg plasmid tai t6 hop
pGWTCYS (dong khuan lac 1 va 2 trén hinh
2D) da duoc lya chon dé bién nap vao thudc 14
thong qua vi khuin A. tumefaciens ching
CV3s8Cl.

3.2. Tao cdy thuéc ld chuyén gen

Véi myc dich kiém tra hiéu qua biéu hién
ctia vector di thiét ké va tao ciy thudc 1a khang
ddng thoi nhiéu virus, 2 giéng thube 14 duoc
trong pho bién & Viét Nam va man cam véi cac
virus nay 1a K326 va C9-1 dugc lya chon dé
chuyén cdu traic RNAi TCYS théng qua
A.tumefaciens.

Sau qué trinh chuyén gen, tai sinh va chon
loc , c6 36 dong thudc 14 chuyén gen & thé hé
TO cua gibng K326 va 30 dong gidng C9-1
séng sot trén moi truong chon loc va duoc
chuyén ra trdng trong nha lugi dé phan tich
PCR va déanh gia tinh khang virus. 76/100 dong
cho két qua PCR duong tinh v6i gen chuyén
TCYS (Hinh 3).

bp M2 TCYS bp

1500
500 750 1000 1000
250 <280 500
A B C

Hinh 1. Anh dién di san phim PCR ghép nbi tao doan gen da doan TCYS. A) San phim PCR nhan doan CPi
TSWYV bang cip mdi cTYLCV-TSWV-Fi-1 va TSWV-CP-Ri-1; B), San phim PCR nhan doan TCY béng cip
mdi TMV-CP-Fi-2 va cTYLCV-TSWV-Ri-1 C),San phdm PCR ghép ndi TCY va CPi TSWV tao doan gen da

doan TCYS. M1, GeneRuler ™ 1 kb DNA ladder (Fermentas); M2, 1 kb DNA ladder (Geneshun).
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Xba 1Q2) Xba 1(1545)
aftB1 attB? aftB2

Hin dill (4639)

TMV 179 nt gen CP

CMV 154 nt gen CP

112 nt

CACCGAAGTTGAAAAT CAGGCGAACCCCACGACTGCCGAAACGTTAGACGCTA
CTCGTAGAGTAGACGACGCAACGGTAGCCATAAGGAGCGCTATAAATAATTTA
GTAGTAGAATTGATCAGAGGAACCGGATCTTATAATCGGAGCTCTTTCGAGAGC

TCTTCTGGTTTGGTTTGGACCCGCATTCAAATTCGAGTTAATCCTCTGCCGAAATT .~ -

TGATTCTACCGTGTGGGTGACAGTCCGTAAAGTTCCTGCCTCCTCGGACTTGTCC
GTTGCCGCCATCTCTGCTATGTTCGCGGACGGAGCCTCACCGGTACTGGTTTATC
AGTATGCTATGTCGAAGCGTCCCGCAGATATAGTCATTTCCACTCCCGCATCCA
AGGTGCGTCGCCGGCTGAATTTCGACAGCCCGTATGTCAACCGTGCTGTTGCCC
CCACTGTCCTC/TCAACTCTCCGTCTCCGAACAGGCCTCTTCTTGGCTATTCTGTG
TTGCACTTTGATTGGTACCTGAGTACAATGGGCTGTTGAGGGTGACGAATTCTG
CATtt/AGCTCCCTGAATGTTTGGATGGAAATGCGCTGACCTGGTTGGGGATACC
AGGTCGAAGAATCTGTTATTCTGGCATTTGTATTTCCCTTCGAACTGGACAAGCA
CGTGGAGATGAGGAGACCCATT/TATACATTGGTATTCATAAATACATCATATTC
ATCTCCTATATTAATATCATCAACAGTTCTGCGAGTTTTGCCTGTTTTTTAACCCC
AAACATTTCATAGAACTTGTTAAGAGTTTCACTGTAATGTTCCATAGCAACACTT
CCTTTAGCATTAGGATTGCTGGAACTAAGTATAGCAGCATACTCTTTCCCCTTCTT
CACCTGATCTTCAGTCATTTCAAATGCTTTGCTTTTGCATCCTGATATATAGCCAA
GACAACACTGATCATCTCAAAGCTATCAACTGAAGCAATAAGAGGTAAGCTACC

cp | 1010t [ ciea |

c1/c2

bp

8116
3394

1543

TCCTAGCATTATGGCAA

Hinh 2. A. So dd cAu trac doan RNAi TCYS: P35S, promoter 35S; attB1 va attB2, cac vi tri tai td hop trong
phan ung LR. LB, left T-DNA border; RB, right T-DNA border; T35S, terminator 35S; CmR, gen khang
chloramphenicol. Vi tri cac diém cit giéi han clia enzyme Xbal va HindIIl. B. Cau triic doan gen da doan TCYS.
C. Trinh ty doan gen da doan TCY'S: Mau den 1a trinh ty doan gen cia TMV, mau d¢ 1a trinh ty doan gen cua
CMYV , mau xanh duong la trinh ty doan gen da doan nhén tao cua cTYLCV, mau tim 1a trinh ty doan gen cta
TSWV va céc trinh tw in ¢dm va gach chan la cac vi tri moi. D. Hinh anh dién di san phdm cit plasmid tai t&
hop pPGWTCYS bang enzyme Xbal va HindIIl: M, 1 kb DNA ladder (Geneshun); 1 - 4, Dong khuan lac 1 - 4; (<),
Déi chimg 4m vector pPK7GWIWG2(IT).

Céc dong cay chuyén gen nay dugc danh sb
theo thir ty K1 dén K36 & giéng K326 va Cl-
C30 ¢ gidng C9-1. Mbi dong dugc nhan invitro
thanh 2 cdy, chia thanh 2 nhom va dugc trong &
2 nha lu6i khac nhau. Nhoém 1 tién hanh kiém
tra tinh khang TMV va CMV bang phuong
phap 1ay nhiém nhén tao, thng ké cdy nhidm
bénh thong qua quan sat triéu chung bénh cay
xudt hién sau ldy nhiém. Nhom 2 dugc lay
nhiém TYLCV va TSWV nhd méi gidi truyén
bénh bo phén va bo tri duge bd tri trong nha
ludi.

Két qua kiém tra tinh khang véi virus TMV
va CMV cho thiy, sau 3 1an lay nhim nhan tao
c6 26/36 dong cdy chuyén gen K326 va 17/30
dong cay C9-1 chuyén gen khang hoan toan véi
ca TMV va CMV (hinh 4).

O nha lusi tha 2, két qua lay nhidm
TYLCV va TSWV cho thiy c6 14/36 dong cay
K326 va 11/30 dong cdy C9-1 khong biéu hién
bénh xodn. Cac cay biéu hién bénh co triéu
chimg xoan 14, xodn ngon, cdy thip lin, mat
kha nang sinh trudng. So sanh vdi cac dong cay
khang virus TMV va CMV di dugc thong ké &
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trén, chung toi thu dwoc 11 dong cdy chuyén trong cdy thudc 1a. Pay la budc quan trong
gen K326 va 9 dong C9-1 ddng thoi khang trong viéc tao ra ciy thudc 14 khang dong thoi
TMV, CMV va khong biéu hién bénh xodn. Két nhiéu loai virus giup giam dang ké nhiing thiét
qua nay cho thdy sy hoat dong hiéu qua cua hai do bénh virus gay ra.

vector chuyén gen mang cau tric RNAi TCYS

M (V1 2 3 4 5 6 7 8 ()

1500
1000
S00

{bp)

i Hinh 3. San phdm PCR kiém tra cay thudc 14 TO chuyén gen TCYS .
M: Thang chuén 1Kb, (+): Mau PCR tur plasmid, 1-:8: PCR céy TO chuyén gen TCYS bang m6i TMV-CP-Fi-2
va TSWV-CP-Ri-1. (-): mau d6i chirng am.

Hinh 3. Hinh anh cac dong thude lévchuyén gen sau 40 ngay léy nhiém. A, Cay thudc l4 vd(‘)ng K4 chuyén gen
biéu hién bénh kham; B, Cay chuyén gen dong K18 khong bi€u hién bénh; C, Cay chuyén gen dong K4 bicu
hién bénh xo0én 14 va ngon.
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Béng 1. Két qua chuyén céu tric RNAi TCYS vao thubc 14 thé hé TO

Chuvén sen vi i sinh Lay nhiém nhan tao Lay nhiém TYLCV va s
yens TMV va CMV TSWV qua mdi gidi by
I3 A A Sf) A SA6 khqéng
Gidng So o Sé chai SO cdy S0 cay biéu
méu} Tong so hét cay khﬁng Tyl¢ cay khf)ng Ty1é hién
xsb  chditach P lay  bidu (%) lay  bidu (%) a0
X trien X n .x n
lan nhiém  hién nhiém hién bénh
bénh bénh ]
WT-K326 5x2 9+1.,4 0 10 0 0 10 0 0 0
K326 50x2 131,5+4,9 18+1,4 36 26 72,2 36 14 38,9 11
WT-C9-1 5x2 7+1,41 0 10 0 0 10 0 0 0
C9-1 50x2  87,543.,5 15£2,8 30 17 56,7 30 11 36,7 9

Ghi chii: WT-K326, WT-C9-1: Cay thudc 14 khong chuyén gen giéng K326 va C9-1

4. Két ludn

Vector chuyén gen mang cdu tric RNAi da
doan TCYS chira cac gen chirc ning khong day
du cua 4 loai virus TMV, CMV, TYLCV va
TSWV da duoc thiét ké va chuyén thanh cong
vao 2 giéng thudc 1a K326 va C9-1. Phan tich
tinh khang virus TMV, CMV, TYLCV va
TSWYV cutia 66 dong thude 14 chuyén gen gidng
K326 va C9-1 & thé hé TO thu dugc 20 dong
(gébm 11 dong K326 va 9 dong C9-1) khong co
biéu hién bénh do cic virus ndy giy ra.

Loi cam on

Nghién ciru ndy duge thyc hién dudi sy hd
tro kinh phi tir dé tai cAp Nha nudc: “Nghién
ctru tao gidng thudc 14 khang bénh kham 14 va
xoin dot bang ki thuat chuyén gen”. Tap thé tac
gia xin chén thanh cdm on B6 Nong nghiép va
Phat trién nong thon, Phong Cong nghé Té bao
thuc vat, Vién Cong nghé Sinh hoc da hd trg
chung t61 thuc hién nghién ciru nay.
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Multi-fragment Transgenic Nicotiana tabacum Plants Exhibit
Broad Spectrum Resistance to Multiple Viruses (TMV, CMV,
TYLCV and TSWV) Based on RNAI1

Lé Thi Thuy', Nguyén Thi Thu Hién?,
Pham Thi Van?, Chu Hoang Ha?, Lé Van Son?

'Hanoi National University of Education, 136 Xuan Thuy, Cau Gidy, Hanoi, Vietnam
*Institute of Biotechnology, 18 Hoang Quéc Viét, Cau Gidy, Hanoi, Vietnam

Abstract: RNA interference (RNA1) is a widely used method to develope broad spectrum viral
resistance in transgenic tobacco plants in order to significantly reduces yield losses caused by viruses.
Therefore, in this study we have designed pPGWTCYS binary vector carrying RNAi construct with
inverted repeat multi-fragment TCYS flanked by an intron.This multi-fragment TCYS carries partially
functional genes of four harmful tobacco viruses in Vietnam which are TMV (Tobacco mosaic virus),
CMV (Cucumber mosaic virus), TYLCV (Tomato yellow leaf curl virus) and TSWV (Tomato spotted
wilt virus). This construct had been transformed into Nicotiana tabacum K326 and C9-1 via
Agrobacterium tumefaciens. After regeneration and selection procedure, 66 transgenic tobacco lines
growing well on selective media were obtained (36 of K326 and 30 of C9-1 transgenic tobacco lines).
PCR analysis showed that all the lines were positive with TCYS transgene. The resistant valuation to
all 4 studied viruses of TO transgenic tobacco lines revealed that 20/66 lines did not show pathological
expression after virual infection.

Keywords: Cucumber mosaic virus, Tobacco mosaic virus, Tomato yellow leaf curl virus, Tomato
spotted wilt virus, tobacco, RNA interference.



