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_gANH GIA DA DANG Dl TRUYfeN VIRUS GAY BENH KHAh/l DU'A CHUOT 
TCJJCUIvibtK MUSAiC VIRUS-CMV) TREN CAY THUOC LA THU THAP TAI MOT 
SO TINH THANH CClA VIET NAM THONG QUA TACH DONG VA GIAI TRINH T\J 
GEN MA HOA PROTEIN MP VA CP 

Pham T h i VSn*. P h a m B i c h Ngoc , Le Van S a n , Chu H o a n g Ha 

Vien Cong nghe s/rr/? hpc, Vidn Han lam Khoa hqc va Cong ngh$ Viet Nam 

T 6 M TAT 

yun | gen ma h6a cho protein di chuyin (MP)_va protein vo (CP) cua virus kham dua chupt (Cucumber mosaic virus, CMV) Ihu lh|p 
tu mau cay thuoc la nhiem b?nh thu tai mot s6 tinh lhanh(Cao Bing, Ha Noi, Gia Lai, Tidn Giang, Tiy Ninh) ciia Vi?t Nam d3 dugc 
nhan dong, xic dmh trinh tu nucleotide va phSn tich bSng ky thuit RT-PCR (Reverse transcnptase-polymerase chain reaction). Trinh 
tvr cac gen MP va CP da dugc dang ky vio Ngan hang du li?u gen vcri cac ma so AM048830 (thfi phSn l|p VN-Caobang), AM048831 
(the phan l|p VN-Hatay), HE999616 va HE999617 (thi phan lap VN-Tayninh). HE999618 va HE999619 (thi phSn l̂ p VN-Gialai), 
HE999620 and HE99962I (the phSn l|p VN- Tiengiang). Phan tich su da dang di tmyIn cua gen MP va CP CMV ftrong irng cho 
thay dp tuong dong di Uiiyen d miic 6d nucleotide cia eSc thi phan l|ip Viet Nam so voi nhau dao dong tii 91.3-99,8% \k 92,5-
99,5%. Dua vao do tuong d6ng vl trinh ty va phan tich cay phai sinh chung loai, chiing to ring cic CMV Viet Nam nghien cuu 
thuoc subgroup IB 

Tirkhoa: Virus kham dua chu$t, CP, MP, RT-PCR, phSn tich cky phan lo^i 

twdoAu 
Virus gay b^nh kham dua chugt CMV thu^c lo^i Cucumovlrus, hp Bromoviridae. Day la vims thuc vgt c6 pho gay b0nh 
rpng nh^tvdi khoang tr§n 1000 loai ciy khae nhau (Patukaitis e/a/.,1992) trong d6 c6 nhi^u c^y tr6ng c6 gia trj kinh l l 

_jan Ihiipc hp ca, hp b^u bt. ho dgu, chu6i. cay hoa v^ cay canh::: 

Genome cua CMV bao gom 3 sp-i RNA don ducrng (RNA1. RNA2 v^ RNA3) chua 5 khung dgc ma (ORF). ORF 1 a va 
2a nam trfin RNA 1 va 2, t^ch bi^t v^ la nhirng thanh phin cua enzym sao ch6p replicase; ORF 2b la mpt gen gfil tfin 
ORF 2a, n^m tren du'6'i genome RNA4A (Ding et al.. 1994) v^ ma hoa mot suppressor cua qu^ Irinh cSm gen sau phien 
ma(Bngneti efa/.,1998). ORF 3a v4 CP nim lr6n RNA3, trong dd ORF 3a ma hda cho protein 3a-protein di chuyin cCia 
virus (MP) con ORF CP ma hoa cho protein vo (CP); CP dugc bieu hien ti> dû oi genome RNA4 (Palukaitis et al., 1992). 
Cac chijng CMV da dupe phan chia thanh hai subgroup I va It di/a vao huyet thanh hpc (Hu ef al., 1995), lai acid nucleic 
(Owens & Palukaihs ,1998), trinh ty gen (Owens ef a/.,1990) vi RFLP (Sialer ef a/.,1999). Gan day khi phan tich cay 
phSn loai cSc chung CMV dua trfen trinh ty gen, subgroup I da dugc chia tiep thanh IA vi IB (Roossinck, 2002). Cac 
chung CMV subgroup IA v^ 11 xuat hipn h^u nhu tr§n khIp the gioi, trong khi cac chCing CMV subgroup IB chu ylu co 
mgt ir ChSu A (Roossinck. 2002). 

Trong ba RNA cua CMV, RNA3 xay ra su- tai t6 hpp thubng xuy§n hon RNA1 va 2 (Roossinck, 2002). Vi vay c6 r t̂ 
nhilu nghign ciru dya vio RNA3 de dSnh gia da dgng di truyln va xay dung cSy phat sinh chung logi cua CMV (Deyong 
ef al., 2005...), trong do, gen CP dupe uu tien nhat bdi CP cua CMV dong mOt vai tro can thilt trong sy di chuyen virus, 
vector truyln benh va si^ phan hoa tri^u chu'ng (Callaway ef a/.,2001). Vai tro nay cua gen CP cung cho phep SCP dyng 
gen CP lam nguyen liSu cho tao dy trong chuyen gen khang virus CMV bang co' chl bat hogt RNA (RNA interference) 
Trong nghign cuu nay, chOng toi da si> dyng ky thu^t RT-PCR d l nhan ddng hai gen MP va CP nam tren RNA3 cua 
CMV ti> cac mlu thuoc ii cd bilu hi^n kham xanh nghi nhiem CMV duo'c thu tai mgt s6 tinh thanh kh^c nhau dai di§n 
cho miln Bic va Nam cua Viet Nam. Tren co' so' phUn tich trinh ty gen thu dirpc, sy da dgng di truyen thong qua dp 
tuo'ng dong v l trinh tu- nucleotide va amino acid va thdng qua cay phat smh chOng loai cGa cac the philn Igp nghifin ciiu 
da duMTc danh gia. 

VAT Lt?U VA PHU'aNG PHAP NGHIEN Ctru 

Vgi lieu nghign ci>u 

V§t ligu nghign ci>u ia dc thi phan Igp thudc la nhilm CMV dippc thu lai cac tinh thanh khae nhau dgi dign cho Mien 
Bac va Nam Vigt Nam (Bang 1). 
Bang 1. Bang danh sach cac mSu benh si> dyng trong nghien ci>u 

STT Mien ph3n t^p T h I phan Qja diem thu mau Ma so tren NgSn hang dir lieu gen 
cua dSt nu'd'c l$p 

1 MiSn Bio VN-Caobang Cao Bang AM048830 (gen MP va CP) 
2 VN-Bavi Ba VI, Ha Ngi AM048a31 (gen MP v i CP) 

3 MiSn Nam VN-Tayninh Tay Ninh HE999616 (gen MP) vi HE999617 (gen CP) 
4 VN-Gialai Gia Lai HE999618 (gen MP) vi HE999619 (gen CP) 
5 VN- Tiengiang Tien Giang HE999620 (gen MP^ va HE999621 (gen CP) 

Phuo 'ng p h i p ngh ien c i h i 

Tach chiM ARN, RT- PCR, tieh ddng vi xac djnh trinh ty 
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ARN tong so du'pc tich tip la thuoc li nghi nhiem benh CMV su dung kit Trilzoi® Regents (Invitrogen) Phan u-ng RT -
PCR dupe tlln hanh trong hai bu'ocPhan u-ng RT - PCR dupe tiln hanh trang hai buoc. Bu'O'c mOt cDNA dup'c tgo ra 
theo b6 kit First stand cDNA synthesis (Femnenlas) trong 20 pi dung dich cd chiJa 1 - 2 pg RisIA tdng s6 (2 jil); 200 ng 
m6i ngiu nhien (1 pi); bo sung nuoc khi> ion td'i the tich 12 pt. Dung dich phan Crng nay du-pc u cr nhiel dp 70°C trong 5 
phul, sau do gitj" ir nhiet do 4''C Tilp theo bo sung 5nl dem phan ung 5X; 1 pt chit uc chl ribonuclease (40 dan vi/jAl) 
vi 2 nl dNTPs 10 mM. Hon h^p 6ugc Iron nhg va u 25°C sau 5 phut bo sung 1 ̂ il eniiym phien mi ngu-pc RevertAid™ 
H Minus M-MuLV Reverse Transcriptase va thyc hien chu ky nhigt nhu sau' 25°C trong 10 phiit, 42°C trong 60 phOt, 
TÔ C trong 10 phut va giO it 4°C. BLTOC hai phan ung PCR nhan gen d§c hieu du-pc thyc hien trong dung dich bao gim 
28,6 pi nuirc; 5 pi dgm PCR 10X; 5 pt MgClz 25 mM; 4 pt dNTPs 2,5 mM; 2 (ti cua 10 pmot/fit mdl Iogi moi CMV-F1 (5-
GCATGGCTTTCCAAGGTACCA-3') va CMV-R1 (5'-GTAAGCTGGATGGACAACCCGT-3"); 0,4 pt Taq polymerase 5 
u/pl; 4 jd cDNA va theo chu ky nhigt nhy sau: 01 ehu ky 94''C trong 3 phut; 25 chu ky cua 94''C trang 1 phut, 57°C trong 
45 gi§y, TẐ C trong 45 giay; 01 chu ky 72''C trong 5 phiit; va giu- 6- 4°C eho din khi phan tich. 

Sin pham PCR dupe dien di tren gel agrase 1% trong dgm 1XTAE, Gel dupe nhu6m trong dung dich ethidium bromide 
v6i ndng dp 0,1pg/ml. San phim PCR dypc taeh khoi gel. tinh sach bing bo kit cua Qiagen va gin tn^c tilp vao vector 
tich dong pBT (Phan Trpng Hoang e( aL. 2005). San pham gin niy dupe biln nap vao t l bao E. Ct^i DH5a. Chpn Ipc 
cic khuln lac duang tinh (khuan lac mau trlng) trgn moi tru-d-ng LB co bo sung 50 mg/l carbeniciltin, 30 mgli X-gal va 
0,1 mM IPTG. Sy eo mat cua DNA ti i t l hop duvc kilm tra bang -phan u-ng PCR, c6 su- dungtryc tilp cac khuan Igc 
du'ong tinh (co!ony-PCR) bing cap moi pUC18-F1 v i pUC18-R1 DNA plasmid duo'c taeh chilt theo kit QIAprep Spin 
Miniprep. Chpn e^e mlu DNA plasmid t i i lo hap c6 klch thyac nhy mong muon de tinh sgch va xac dmh trlnh ty. 

Phin tich trinh ty 

Trinh tif cac dogn gen cua cac the phan lap sau khi dupe khuech dgi se du'pc dang ky trong Ngan hing du- ligu gen. 
Tirng gen MP, CP CMV cua moi thi phan tgp duac so sanh vd̂ i mpt so chung CMV dgi dign subgroup I (A va B) v i It v i 
cflng so sanh vai mpt chiing virus Peanut stunt vims (PSV) nhu mgt virus ngoai nhom (Bing 2). 

Su dyng phln mim ClustalW cCia Megatign/DNAstar d l xay dyng bang he s6 tuong ding va cay phat smh chiing logi. 

Bang 2. Ma s6, nguon goc dat n u ^ c vk cay chu cua cac the phan lap/chung CMV tren GenBaiA du'ov su> dgng trong so sanh 
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RT-PCR va xac ajnh trinh tu-

San pham RT-PCR da thu duvc cae phan doan DNA rlt dae hi§u (hinh 1), trong do, cic tfil phan t^p d luliln Bic v i 
Nam diu CO phin dogn co kich thyd-c khoang 2 kb diing nhy tinh toan 1̂  ttiuylt, cdn cac Ih l phin t^p a mien Nam cln 

ii thu dype phsin dogn co kich thy^c khoang 1,5 kb (phan dogn niy ehinh l i dogn gen tren RNA1 ciia CMV khong sy 
II dyng de phan tich trong bii bao nay). Phan dogn c6 kich thuac khoing 2 kb tilp tyc dupc^dong hda thanh cong trang 
;; vector pBT. Nhu-ng dong khuin Ige dyong tfnh vai phan yng colony-PCR da dupe didn de tach plasmid lim mlu cho 

phan yng dgc trinh ty. Cac trinh ty gen thu nhan dygc sau khi xu- ty bing cac phin mim may tfnh chuyen dung dyp-c 
so sinh trong BLASTn/NCBl da cho Ihly cac phin dogn thu dup'c cua cic &il phin tap nghien ciKi diu thuOc vinjs 
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A*n R I ' ' " ^ V gen ma h I a cho protein MP, CP cQa cua t img I h l phan tap dugc xac dinh vdi kich t huoc tuang irng t i 
t>40, 657 bp C i c trinh tu nay da d u a c dang ky trong Ngan hang d y lieu gen vd'i ma s l dupe t h i hien tranq Bang 1. 

Hinh 1. Hinh anh d i fn di san p h i m RT-PCR cua cac the phan t^pnghien ciioi. M Thang ADN 1 kb chuan (Fermentas) 

Phan t i ch trinh t y 

Phan tfch tr lnh t y ca 6- gen MP v i CP, d i u cho I h l y d$ tuong dong v l trinh tu- nucleotide va ammo acid khi so sanh cac 
I h l p h i n Igp nghign eyu vd'i cae chung/ th i phan igp thugc CMV la k h i cao (71,9-99,8%) va so vd'i mpt t h i p h i n l i p PSV 
c i d gen MP v i CP l i r l t t h i p (55,2-64,6%). D i l u nay, chCpng to c i c t h i phan tap nghien ciru khfing phai la PSV m i t i 
CMV. 

Bang 3. So sanh dd tuo'ng d&ng trlnh tu- nucleotide gen MP phan lap Sirav trong nghie 
dip ll^u gen c6 quan h? gan nh l t 

31 ti inh t i r gen trong ngan hang 

Th^ phSn l$p 

nghi§n cdu 
Trinh ty trong NgSn hSng dO" li$Lj gen a 31 quan he g^n nhSt 

ThI phSn l$p vinjs [ma s6 DO tuong dflng 
trong NgSn hSng dir li$u gen) (%) 

ThI ph§n l|p vims (ma s6 DO tu'O'ng ding 
trong NgSn hSng dif li^u gen) (%) 

VN-Caobang 
VN-Bavi 
VN-Tay ninh 
VN-Gialai 
VN- Tiengiang 

CMV-ND2 (EU414789) 
Ixora (U20219) 
CLW2 (JN054635) 
CTL (EF213025) 
CLW2 [JN054635J 

97,0 
94,6 
97,7 
97,5 
97.5 

CMV-Ag (EF424775) 
aP81 (Aa250962) 
A27 {FN552545) 
CTL (eF213025) 
A27 (FN552545) 

96,5 
97,3 
98,9 
97,5 
98,8 

Cy the, p h i n tich trinh t y gen MP cua c i c the p h i n l i p nghien ciru cho t h i y chung c6 d6 t uang d i n g ir mi>c do 
nucleotide tip 91,3 -99,8% so vd'i nhau; tip 90,7-97,7%so vai cac chung CMV dgi dien subgroup I; l i r 77,0-79,5% so va i 
eac chung CMV dgi dign subgroup II. D i l u nay da chii'ng to cae t h i phan l i p nghien ciru thupc subgroup 1. Trang do, c i c 
t h i p h i n l |p nghifin ci>u cd dp t u a n g d i n g gan nhat (94,6-97,7%) so voi cac chung/ th l phan Igp thupc subgroup IB da 
cdng bd trgn N g i n hang d u lifiu gen (Bang 3). Vi vay, d y a vao so s i n h trinh t y gen ma hoa protein MP co I h l k i t l u i n 
c i c the p h i n t^p nghign ciru thupc subgroup IB 

Tuo-ng ty , phSn tfch hlnh l y gen CP cua cac t h i phan t i p nghien c i ru cho t h i y chung eo dp t u a n g d i n g d* mCrc dp 
nucleotide t i f 92,5-99.5% so vd'i nhau; tu' 90,9-98,9% so vd'i cac chung CMV dai dien subgroup 1; tir 76,0-78,0% so var 
c i c chung C M V dai difin subgroup II. D i l u nay cung chirng to cae t h i phan l i p nghien ciru Oiupc subgroup f. Trong do , 
c i c t h i p h i n l^p nghign ciru co do t yang dong gan nhat (96,5-98,9%) so vai cac chung/ th l p h i n lap thu6c subgroup IB 
da c6ng b l trfin N g i n h i n g du- ligu gen ( B i n g 3). N h y v i y , dp t yang d i n g cao vfi tr inh t y cua CMV nghien ci>u so va i 
c i c chi ing C M V subgroup IB d i chirng to chiing cd chung mpt n g u l n gdc. Mac du, cd s y k h i c nhau v l khu v y c dja ly va 
c i y c^u nhyng c i c dogn gen d y g c p h i n l$p co s y khae nhau khong dang k l . 

So s i n h t inh t y gen MP v i CP cua c i c the p h i n l i p nghign ciru vai nhau cho t h i y t h i phan lap VN-Gialai cd do t u a n g 
d i n g so vdi t h i p h i n t$p CMV M i l n B i c (93.5-94.2% gen MP va 94,2-95.7% gen CP VN-8avi va VN-Caobang) cao h o n 
t h i p h i n tgp CMV M i l n Nam (93.9% gen MP v i 92.5-92,7% gen CP VN-Tayninh va VN-Tiengiang), mac di i chi ing ir t iai 
khu v y c B i c v i Nam Vigt Nam r l l k h i c xa nhau v l mgt dia ly. 

P h i n tfch dg t i rong d i n g trfin cung t i rong thich va i s y p h i n tfch cay phan logi dya vao trinh t y eung nhy trinh t y amino 
acid cua gen MP v i CP cho thiy dc the p h i n tgp nghign cuu d i u n i m trong mpt nhanh cua nhom CMV subgroup IB. 
v i k h i c xa so v6 i PSV (Hinh 2A, B). 

THAO LUAN 

B i n g vigc s y dyng ky thugt RT-PCR va x i c ^ n h trinh t y tren m i y dpc t y dong, cOng nhy BLASTn/NCBl d i x i c i^nh 
chinh x i c v in js p h i n tgp d y g c t i CMV. P h i n t lch trinh t y a ca gen MP v i CP d i u cho t h i y cae t h i p h i n Igp nghif in c i ru 
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thupc CIWIV subgroup IB. Dilu nay ciing dung vdi nhu-ng nghien cu-u khae eho rang CMV a Chiu A chO ylu thupc nhom 
IB (Roossinck, 2002). 

Da dgng di truyln a myc d l phan lu- la cln thilt trong mpt quin thi , gliip cae ea thi c6 thi Ihich nghi trong nhu-ng moi 
tryang khic nhau. Dya vao sy da dang niy co th i xay dung duoc ciy phat sinh chiJng loai, moi lign he giCra cae loai 
va eho bil l mpt loii tiln hda nhu thi nio dual i p luc ciia moi truang biln doi (Sacristan et aL, 2005). Nhirng nghifin 
ci>u v l quan the gin diy cua virus thyc vat da cho thiy ring mirc dp biln dl i cua chOng phy thuoc vio sy tuang t ic 
giu-a vgt chu va \rims. Kha nang CMV thich nghi nhanh chong vai moi tru-ang moi va vat chii mai ty lg vd'i toe dp tifin 
hoa. Sy lai t l hgp va sy slp xlp dong mpt vai tro quan trpng trong si/ tiln hoa CMV. Va trong mot s l tryfi'ng hpp, sy tai 
to hgp a RNA3 xay ra thuang xuyen hon d RNAl v i 2 (Roossinck, 2002), Trong nghign CLPU nay, cae thi phSn tgp CMV 
Vigt Nam tuy co chung nguln glc CMV sutigroup IB tren cay phan togi, nhyng sy khic nhau di fruyin v l gen MP va CP 
la hoin toin ngau nhien, khong phu thufic vao khu vyc dja ly, Xhiri gian thu miu v i efiy chii. Mac du viy. dl i voi cic th i 
phin Igp Miln Nam Viet Nam trong nghign ci>u. sy xuit hien thgm mpt phan doan 1,5 kb (doan gen trgn RNAl cua 
CMV) trong phan irng RT-PCR bing cap mil CMV-F1/R1 da chung to co sy tai to hgp giua Rt*IA1 v i RNA3 (Phgm Thi 
Van et al., 2013). Sy biln dl i niy phai chang da giOp cho virus thich nghi dyoc vd'i nhO'ng difiu kien mgi tnj'O'ng khae 
nhau. 

Hinh 2. CSy phat sinh chung to^i dya vao trinh ty nucleotide gen lUiP (A) va CP (B) cua CMV, C ĉ the ph§n tap nghiSn ciru du-oc 
so sinh vdi cic thi phan Igp dai dign mpt s6 chiing CMV da cbng b6 trong Ngan hang du- liSu gen (Bang 2). NhO-ng g\i lii bootstrap lo-n 
ho'n 50% md'i dugc bieu diln trSn hinh I, IA, IB va II tu-ong ung la ky hi§u ciia cac CMV subgroup I, IA, IB va II. 

Gen CP cua CMV ddng mot vai tro cln thigt trong sy di chuyen virus, vector truyln benh va sy phin hIa tnfiu chii-ng 
(Caltavtfay et al, 2001), trong nhilu bifong hgp, mOl amino acid trfin protein CP ciia CMV co ttie xac dinh trigu chirng 
trfin Nicotiana glutinosa (Szilassy e( at., 1999) va nhu-ng vj tri die bigt trgn gen CP cua virus CIWIV c l th i anh hu-ang loi 
sy di chuyin ciia no trang ciy blu bi (Wong ef ai, 1999). Gen CP eiia CMV cung bilu hifin sy tiln hoa nhanh han so 
vd'i cic thinh phin eiia cic ORF khic ciia CMV (Roossinck, 2002). Theo nghien ciru ciia Szilassy v i cgng sy, sy thay 
thi amino acid a vi tri 193 trfin protein CP cua CMV chung Trk7 (subgroup II) tip amino acid Lys thanh Asn hogc Ser cd 
the lam thay doi trifiu chO-ng bgnh trgn ciy chii tir kham xanh thinh coi cpc va ngugc Igl vgi chung R (subgroup llj, 
iTrong nghign cipunayrcac the phin lap nghign CLPU (subgroup IB) c6 vj tri amiTio aeid 193 trgn protein CP t i Asn nhung 
tai cho kit qui ngygc voi nghiin ci>u cua Szilassy, do la trifiu chirng kham xanh tin coi cpc trfin cay thuic t i Nicotiana 
tabacum L.. Phii chang sy khae nhau nay l i do chiing thupc cic subgraup khae nhau. Tuy nhien, d l c6 kit tu^n chfnh 
xac han, d n phai co nhu-ng nghifin ciru sau han nii-a, 

I Cac thi phSn tip cucumovirus khic nhau da dy<?c phan loai dya trgn trinh ty RNA3, vi dy CMV (Deyong ef aL, 2005). 
' Vi vay. cic thi phin Igp eua chung tOi co thi dugc SLP dyng d l Igp nhlm cho cucumovirus md'i khim phi dya tren dO-

lifiu trinh ty gen. 

' Sy dyng ky thuit RT-PCR d i x ic ̂ nh dygc nim miu thuic la thu tgi H i Npi, Cao Bing, Tiy Ninh, Gia Lai v i Tlln 
• oiang nhilm CMV. 

3a lich ddng va xac dinh thanh dng trinh ty gen ma hoa cho protein MP, CP cua cac thi phfin Igp vd'i kich thyfi-c 
yang O-ng l i 840, 657 nucleotide. Cac trinh ty niy da dugc dang ky trong Ngin hing dff ligu gen vai ma s l AM04e830 



_ _ _ ^ ^ HOI NGH! KHOA HOC CONG NGHE SINH HOC TOAN QUOC 2013 

i l c t S i " ' ^ ^ VN-Caobang), AM048831 (thi phan Igp VN-Hatay), HE999616 va HE999617 (thi phan lap VN-Tayninh). 
HE999618vaHE999619 (thi phfin Igp VN-Gialai), HE999620 and HE999621 (the phfin lap VN- Tiengiang) 

Phan tich cay phit sinh chung logi v i dg tyong ding v l trinh tu nucleotide gen MP va CP chirng td cac thi phan lap 
nghien cuu thupc CMV subgroup IB. 
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GENETIC DIVERSITY OF CUCUMBER MOSAIC VIRUS ON TOBACCO FROM 
VIETNAM BY CLONING AND SEQUENCING OF GENES ENCODING MP DNA 
CP PROTEIN 
Pham Thi Van*, Pham Bich Ngoc, Le Van Son, Chu Hoang Ha 

Institute of Biotechnology, Vietnam Academy ofScience and Technology 

SUMMARY 

DNA fragments containmg movement protein (MP) and coat protein (CP) of Cucumber mosaic virus (CMV) on tobacco which were 
collected firom some provinces (Caobang, Hanoi, Gialai, Tiengiang and Tayninh) in Vietnam have been cioned, sequenced and 
analysed by RT-PCR (Reverse transcnplase polymerase chain reaction). The sequences of these two fragments have been registered 
in GenBank as accessions AM048830 (for VN-Caobang isolate), AM04883I(for VN-Hatay isolate), HE9996I6 and HE999617 (for 
VN-Tayninh isolate), HE999618 and HE9996I9 (for VN-Gialai isolate), HE999620 and HE999621 (for VN-Tiengiang isolate). The 
identities between these isolates in nucleotide level of MP and CP genes are 91,3-99,8% and 92,5-99,5%, respectively On the basis 
of sequence identity and phylogenetic analysis of nucleotide sequence of MP and CP genes revealed that these CMV isolates belong 
lo subgroup IB. 
Key words: Cucumber mosaic virus, movement protein, coat protein, RT-PCR, Phylogenetic analysis. 
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