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DANH GIA BA DANG DI TRUYEN VIRUS GAY BENH KHAM DUA CHUOT
[CUCUMBER MOSAIC VIRUS-CMV) TREN CAY THUGC LA THU THAP TAI MOT
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Vién Cdng nghe sink hoe, Vién Han tdm Khoa hoc va Cong nghé Viét Nam

TOM TAT

Vimg gen md hda cho protein di chuyén (MP) v3 protein v6 (CP) cita virus kham dua chugt (Cucumber mosaic virus, CMV) thu thip
1 mau cdy thue 14 nhigm bénh thu tai mt 6 tinh thinh(Cao Bang, Ha N3i, Gia Lai, Tién Giang, Tay Ninh) ciia Vigt Nam da duge
nhm} déng, x4c dinh trinh tu nucleotide vi phén tich bing k¥ thudt RT-PCR {Reverse transcriptase-polymerase chain reaction). Trinh
nu che gen MP vi CP da duoc diing ky vio Ngan hang dir héu gen véi cdc ma s6 AMO48830 (thé phin I2p VN-Caobang), AMO048831
(th pirén lap VN-Hatay), HE999618 v& HE999617 (thé phan 1ap VN-Tayrih), HE995618 va HE999619 (thé phin 1ap YN-Gialai),
HE999620 and HE999621 (thé phin Iip VN- Tiengiang). Phin tich sy da dang di wruyén cda gen MP va CP CMV wwong img cho
thay d§ tuong dong di truyén & mic d8 nucleotide cia che thé phin l3p Viél Nam so véi nhau dao dong tis 91,3-99.8% va 92,5
99.5%. Dua véo 45 twong dong vé winh tw vi phan tich ciy phi sinh ching losi, ching 16 ring cie CMV Vigt Nam nghién cinw
thudc subgroup kB

Tir khoa: Virus khim dus chugt, CP, MP, RT-PCR, phan tich cay phan logi
MO DAY

\/_irus gay bénh kham dua chudt CMV thudce loai Cucumovirus, he Bromoviridae. Day 1a virus thire vat ¢ phd gay bérh
rong nhét véi khoang trén 1000 loai edy khac nhau (Palukaitis of al,1992) trong 66 cé nhidu cy trdng 6 gid iri kinh té
_can 1wic ho ca, bo-bhu-bi

o Ghu-ehubi-ety-homvaedycins

Genome clia CMV bac gbm 3 sgi RNA don duong {RNA1, RNA2 va RNA3) chira 5 khung doc mé (ORF). ORF 1a va
2a n3m trén RNA 1 va 2, tach bigt va |3 nhirng thanh phiin clia enzym sao chép replicase; ORF 2b (3 mét gen géi lén
ORF 2a, nam trén dwdi genome RNA4A (Ding ef a/.,1994) va ma hoa mél suppressor cia qué trinh cdm gen sau phién
ma (Brgneti et al.,1998). ORF 3a va CP nam trén RNASJ, treng d3 ORF 3a ma hoa cho protein 3a-protein di chuyén cia
vitus (MP) con ORF CP m& hda cho protein vé (CP); CP durgc bidu hién tir dudi genome RNA4 (Palukaitis ef af,, 1992).
Céc ching CMV da duoc phan chia thanh hai subgreup | va Il dya véo nuyét thanh hqc (Hu ef af,1995), 1ai acid nucleic
(Owens & Palukaitis 1998}, trinh 1 gen (Owens of af, 1990) va RELP (Sialer et a/,1998). Gan day khi phan tich cay
phan loai céc ching CMV dua trén irinh tw gen, subgroup | 3 duoc chia tiép thanh 1A va 1B {Roossinck, 2002), Cac
chiing CMV subgroup IA va ! xu&t hign hiu nhe trén khdp thé gidi, trong khi cac ching CMY subgroup 1B chi yéu cé
mat & Chau A (Roossinck, 2002).

Trong ba RNA cia CMV, RNA3 xdy ra su tai 1 hop thudmng xuysn hon RNAT va 2 (Roossinck, 2002). Vi vay ¢é rét
nhidu nghién civu dura vAp RNA3 a8 danh gia da dang di truyén va xay dung cly phét sinh ching logi cia CMY (Deyong
et af, 2005...), trang 44, gen CP dugc wu tién nhét bdi CP cda CMV dong mdt var tro cén thiét trong st di chuyén virus,
vector truyén bénh va s phan héa trigu chimg (Callaway et a.,,2001). Vai trd nay cua gen CP ciing cho phép s&r dyung
gen CP 1am nguyén ligu cho tao cdy tréng chuyén gen khang virus GMV biing co ché bat hoat RNA (RNA interference)
Trong nghién cuu nay, ching 10i da sir dyng k¥ thuat RT-PCR & nhan déng hai gen MP va CP ndm trén RNA3 clia
CMV tir cac méu thude 14 ca bidu kign kham xanh nghi nhigm CMY dugc thu tar mot sb tinh thanh khéc nhau dai di¢n
cho mién Bic via Nam cia Viét Nam. Trén co s& phan tich trinh tw gen thu duge, sw da dang di truyén thong qua do
twong déng vé trinh ty nucleotide va amino acid va théng qua cay phat sinh chiing loan clia cac thé phan Iap nghign ciu
da duwrgre danh gia.

VAT LIEY VA PHUONG PHAP NGHIEN GOV

Vit lidu nghién cteu

V3tligu nghién ciru 1a céc thé phan 1ap thudc 13 nhigm CMY dugc thu lar cac lioh thanh khac nhau dai dign cho Mién
Bac va Nam Viét Nam (Béng 1).

Bang 1. Bang danh sach cac mau bgnh s dyng trong nghién clru

STT Mién phin 13p Thé phin Dja diém thu miu Ma 56 trén Ngan hang die idu gen

cua dit nuec \p
1 Mién Béc YN-Caobang Cac Bing AMO48B30 (gen MP va CP)
2 VN-Bav) Ba Vi, Ha Noi AMO48831 (gen MP va CP)
3 Mign Nam YN-Tayninh Tay Ninh HEQ99616 (gen MP) va HESS9617 (gen GP)
4 VN-Gialat Gia Lai HE999618 (gen MP) va HE939619 {gen CP)
5 WN- Tiengiang Tien Gtang HE999620 (gen MP) va HES33521 {gen CP)

Phuong phip nghién ci
Tich chiét ARN, RT - PCR, tich déng va xdc dinh trinh tw
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ARN tng s6 duoc tach b (@ thudc ta ngh ohiSm bénh GMY si dung kit Trilzol® Regents {Invitragen) Phén Gng RT -
PCR dugc ién hanh trong hai brée.Phan (ng RT — PCR duoc tien hanh trong hai bude. Bude mgt cDNA duoc tzo ra
theo bo kit First stand GDNA synthesis (Fermentas) frong 20 pl dung dich 60 chira 1 - 2 ng RNA thng s6 (2 pl), 200 ng
mé ngau nhign (1 ul); b3 sung nudc khir ion tari the tich 12 pl. Dung dich phan (g nay deoc i & nhigt 46 70°C trong 5
phit, sau d6 gitr & nhigt Go 4°C Tiép theo bb sung 5yl dém phan tng 5X: 1 ul chat e ché riboructease (40 don vif}
va 2 pt dNTPs 10 mM. Hdn hop diroe trén nhe va 0 25°C sau 5 pht bd sung 1 ul enzym phién ma nguoe RevertAid™
H Minus M-MuLV Reverse Transeriptase va thyc hién chu kY nhigt nhu sau" 25°C trong 10 phit, 42°C trong 60 phut,
70°C trong 10 phit va gitk & 4°C. Burdre hai phan (rng PCR nhan gen 6ac higu duge thiee hign trong dung dich bao gbm
28,6 pl nurac; 5l @ém PCR 10X; 5 pl MgChy 25 mi; 4 pl dNTPS 2,5 miM; 2l cia 10 pmolful moi foai mdi CMV-F1 5-
GCATGGCTTTCCAAGGTACCA-3) v& CMV-R1 (5-GTAAGCTGGATGGACAACCCET-Y), 0,4 ul Taq polymerase 5
Ufl; 4wk cDNA va theo chu ky nhiét nhur sau: 81 chu ky 44°C trong 3 phat, 25 chu ky cla 94°C trong 1 phitt, 57°C frong
45 gidy, 72°C tong 45 gidy: 01 chu ky 72°C trong 6 phit; va gii¥ & 4°C cho dén khi phan tich.

8an phdm PCR duge dign di trén gel agrose 1% trong dém 1X TAE. Gel duore nhudm trong dung dich ethidium bromide
véi ndng dd 0,1pg/ml. San pham PCR dugc Laeh khdi gel, tinh sach bang b kit cia Qiagen va gin truc tiép vao vector
tach dong pBT (Phan Trong Hoang el at, 2005). S3n pham gén ny dwot bién nap vao té& bao £. Coli DHSe. Chon loc
c4¢ kiudn lac duong tinh (khudn [ac mau trng) trén méi tneang LB co bd sung 50 mgh carbenicillin, 30 mgh X-ga! v&
0,1 mM IPTG. Sy ¢é mat cia DNA tar td hop duee Kidm tra bang phan g PCR, ¢ sir dung tripc tiép cac khuan lac
duong 1inh (colony-PCR) bing cap mdi pUCTA-F1 va pUC18-R1 DNA plasmid duerc tich chidt theo kit QlAprep Spin
Miniprep. Chon cac mbu DNA plasmid tai 1& hop 66 kich thiwére nhir mong mubn dé tinh sach va xdc dinh trinh k.

Phén tich trink ty
Trinh tw cac doan gen cia cac thd phan I3p sau khi degc khuéeh dai sé dwoc ding ky trong Ngan hang d figu gen.

PR

Tung gen MP, CP CMV cda méj thé phan 18p dugc so sanh vai mdt sé ching CMY dai dign subgroup | (A va B) va 1 va
clng 50 sanh von mdt chiing virus Paanut stunt vinus (PSV) nhe mét virus ngoai nhém (Bang 2).

Si dyng phin mém ClustalW cia Megalign/DNAstar 48 xay dung béang hé s lvong dbng vé cay phat sinh chiing logi .

Bang 2. Ma s, ngudn goc dat nude va cay chii ciia cac thé phan Idp/iching CMVY trén GenBank dirpe siv dyng trong $6 sdnh

3 NhémChing! Masd  Vitchd Ngudn gdc § NhdmChing!  Masé VAt chi H uané
r mé  phan ddtnwec ¢ hé  phan gbc dat
r 120 T &p mee
I 1A D8 AB004781 Japan 8 B deser rose AB867971  Adenium obesum Tawan
2 1A Fry D10338  Nicoliana tabacum  USA 18 B GF DQ302719  Lycopersicon China
esculentum
3om y2 AJ296154 Lifum lorgifiorum South Korea 20 1B Ixora uzo21e Lycopersicon
esculentum
1 1A Mf Al278481 South Korea 21 1B K AF127677
5 1A Ns AJ511890 Nicotana glibnosa  Hungary 22 1B Mgnds  JX025997  Muskmelon fran
i 1A Pepo AF103891 Japan 23 1B Nt@ D28780 - Taiwan
WA Rs AJ517802 Raphanus satvus Hungary 24 B SD ABO0B777  Nicolanatabacun  China
oAy D12499  NMicotiana tabacun ~ Japan 25 1B TA1 6228525 Arachis hypogaea L. China
¥ 1B A7 FN552545 Cucumis satvas Thaitand 2% g Tfn Y16926 Lycopersicon Italy
esculentum
0 1B ar8q AB250962 Abaca Philippines 27 15 YN EF216865 Brassica campesins China
subsp chinensis (L.)
Makino
1B Ca AY423437 Arachss hypogasal. China 28 0 Ly AF198103  Lupine Australi
a
2 B CC GUS79880 Pepper China 22 1 M2 AB006813 Japan
3 B CLw2 ¥NO54635 Cucurnis sativusL.  Malaysia 30 1 Q 121482 Australi
a
4 B CMv-Ag EF424775 Ageratum conyzoides China 310 TN AB176847  Lycopersican Japan
esculentum
5 1B CMV-NDZ EU414783 Petunia hybrida China 2 n Trk7? L15336 Hungar
¥
6 1B C5 AY429437 Arachis hypogaeal. China 3" Xo - AF268588  Banana China —
7 1B CTL EF213025 Brassica chinensis ~ China 34 PSY u1s730 Vigaa usa
KET QUA

RT-PCR v xac dinh trinh tir

S4n phdm RT-PCR d4 thu dugc cac phan doan DNA rét dac higu (hinh 1), trong 66, cac cpé phan Jap & Mién Béc va
Nam d&u ci phan doan oo kich thiroc khoang 2 kb ding nhiu tinh toan |y thuyét, cén céc the phan p & mien Nam con
i1i thu dwge phén dogn co kich thiréc khodng 1,5 kb {phan doan nady chinh 3 doan gen trén RNAT cla CMV khing st
1+ dung dé phan tich trong b1 bao nay). Phan doan ¢ kich thude khodng 2 kb tiép tye duge dong hda thanh cong trong
.+ vector pBT. Nhirng dong khudn fac duong tinh véi phan ¢ng colony-PCR 3 dirgc chgn ¢ tach plasmid lam méu cho
phan ng doc trinh ty. Cac frinh i gen thu nhan dugc sau kni xiv 1y béng cat phan mém may tinh chuyén dung dupe
50 5anh trong BLASTA/NGBI da cho thiy céc phan doan thu dugc clia cac thé phan lp nghién etu by thudc virus
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%v. Trinh tiy gen ma héa cho protein MP, CP cia cia timg th& phan 1ap duge xde dinh voi kich thudc trong ang I
. 857 bp Cdc rinh t niy 8a duge daing ky trong Ngan hang dif liéu gen véi ma s3 duge thé hién trong Bang 1.

s
&
<&

Hinh 1. Hinh dnh dign di san phim RT-PCR ciia cic thé phin 13pnghien ciku, M Thang ADN 1kb chudn (Fermentas)
Phan tich trinh tw

Phan tich trinh ty cd & gen MP va CP, aéu cho thiy 40 trong d6ng vé trinh i nucteotide va amino acid kh so sanh cac
thé phan Iap nghién cixu vén cac chiing/thé phén 1ap thugc CMV K kha cao (71,9-99,8%) va so vai mot thé phén lap PSY
Eél\ll?lgen MP va CP 1 rét thap (55,2-64,6%). Biéu nay, chirng & cc thé phan lap nghién clu khong phai 1a PSV ma la

Bing 3. So sianh 09 tweng @3ng trink ty nucleotide gen MP phin I3p Guos trong nghién ciru véi trinh tr gen trong ngan hang
dir 118y gen cé quan hé gin nhit

Thé phan ap Trinh t trong Ngan hang di lidu gen c5 méi quan hé gan shit
nghign civu Gen MP Gen CP
Tha phan [@p vius (ma s& D tweng dong Tha phan 1Gp vires (ma s& DO Wong Gdng
trong Ngén hang ai l1gu gen} (%) trong Ngan hang di hgu gen) (%)
VN-Caobang CMV-ND2 (EU414789) 97,0 CMV-Ag (EF424775) 96,5
VN-Bavi Ixora (U26219) 94,6 aP8t (AB250962) 97,3
VN-Tayninh CLW2 (IND54635) 97,7 A27 (FNG552545) 98,9
VN-Gialai CTL (EF213025} 97.5 CTL (EF213025) 9.5
VN- Tiengiang CLW2 (UND54635) 7.5 A27 (FN552545) 288

Cu thé, phan tich trinh ty gen MP clia c4c thé phan 1&p nghién ciru cho thy chang co 49 tuang ddng & muirc do
nucleotide tir 91,3 -989,8% so v&i nhaw; iy 90,7-87,7%s0 vé&i cac ching CMV dal dién subgroup I; tir 77,0-79,5% so vén
cac chiing CMV g1 dién subgroup H. Exdu nay @3 chirng 3 cac thé phan 1ap nghidn civu thudc subgroup |. Trong dé, cac
thé phan 1ap nghién ciru 0o 46 trong dbng gan nhat (94,6-67,7%) so véi cac ching/th& phan 13p thugc subgroup 1B da
cong bd trén Ngan hang div li8u gen (Bang 3). Vi véy, dua vao so sénh trinh i gen ma héa protein MP o6 thé két luan
¢4 thé phan 14p nghign ciru thugc subgroup 1B

Tuong ny, phan tich trinh 1w gen CP cda cac thé phain 1ap nghién civy cho thiy ching €6 66 trang déng & mike do
nucleotide 1y 92,5-99,5% so véi nhau; tir 90,9-98,9% so vdi cac ching CMV dai dign subgroup |; tr 76,0-78,0% so vét
cac chung CMV dai dién subgroup Il. Piéu nay cling chirng ta céc thé phan Iap rghién ctru thudce subgroup §. Trong do,
céc thé phan iap nghién ciru cd d6 trang dong gan nhét (96.5-98.9%) so véi cac chiingthé phan iap thudc subgroup I8
g4 céng bd trén Ngan hang di ligu gen {Bang 3). Nhu vay, 40 terong ddng cao vé trinh ty clia CMV nghién ciru so véi
¢4c chdng CMV subgroup IB da chirng t6 ching co chung mgt nguon gdc. Mac di, ¢6 su khac nhau vé khu vye dia by va
cdiy chil nhung cac doan gen dwgc phan 13p ¢ sir khac nhau khong dang Kké.

So sanh tinh ty gen MP va CP clia cic thé phan I3p nghién ctru von nhau che thiy thé phan lap VN-Gialai co d6 tuong
ddng 50 vdi thé phan 1ap CMV Mién Béc (93,5-94,2% gen MP va 94,2-95,7% gen CP VN-Bavi va VN-Caobang) cao hon
thé phan 13p GMV Mign Nam (93,9% gen MP va 92,5-92,7% gen CP VN-Tayninh va VN-Tiengiang), mic du ching & hai
Kkhu wyre Béc va Nam Vigt Na rét khac xa nhau v& mat dia ly.

Phan tich 46 twong déng trén cing tuang thich v sie phan tich cay phan loai dua vio trinh t ¢ling nhw trinh ty amino
acid c0a gen MP va CP cho thiy cac the phan 13p nghién ciu déu nim trong mdt nhanh clla rhém CMV subgroup 18,
va khdc xa so v&i PSV (Hinh 2A, B).

THAO LUAN

Bang vigo sir dung ky thudt RT-PCR va xdc dinh trinh ty trén méy doc by dong, cling nhur BLAST/NCBI €4 xde dinh
chinh x&¢ virus phan I3p duoc 12 CMV. Phan tich trinh by & ¢d gen MP va CP déu cho théy cac thé phan 1ap nghidn ctr
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thudc CMV subgroup I8. Diéu nay ciing ding vo1 nhitng nghién ciru khac cho rang CMV & Chau A cht yéu (huse nhom
1B (Roossinck, 2002).

Ba dany di truyén & myc d6 phan tir la cn thiét trong mat quén thé, gilip cac cé thé ca thé thich nghi trong nhitng ma!
trréng khac nhau. Diya vao sy da dang nay co thé xay dung deoc cdy phat sinh ching loai, méi lién hé gitra cac Ioai
va cho bl mdt loal tién héa nhu thé nda dudi 4p luc cla mdi tudng bién 48 (Sacristan et al, 2005). Nhirng nghién
clru vé quan thi gan ddy cda virus thyc vat @8 cho thdy réing mc A6 bién ddi cla ching phy thudc vao sy trong tac
gitza vat chil va vires. Kha ndng CMV thich nghi nhanh chang v&i méi treoing moi va vat chi méi by 18 vai toc d5 tién
ho6a. Sw a1 th hop va sir sip xép dong mot vai tro guan trong frong sy tién hoa CMV. VA trong mét sb truémg hop, su ti
5 hop & RNA3 xdy ra thudng xuyén hon & RNAT va 2 (Roossinck, 2002). Trong nghién cru ndy, cac thé phan lap CMV
Vigt Nam tuy 6 chung ngudn gdc CMV subgroup |B trén cay phan logi, nbung sy khac nhau di truyén vé gen MP va CP
1a ho&in toan ngéu nhién, khang phu thudc vao khu vurc dja Iy, thoi gian thu mau va cdy chii. Méc di vay, 881 v6i cac thé
phan 13p Midn Nam Viét Nam trong nghién ciru, si xuat lnén thém mgt phan doan 1,5 kb (doan gen trén RNA1 cia
CMV) trong phan ting RT-PCR bing cap mdi CMV-F1/R1 da ching 16 c6 sur tai tb hgp gira RNAT va RNA3 (Pham Thi
Van et af., 2013). Sy bién d8i nay phai chang da gitp che virus thich nghi dwoc vé1 nhikng didu Kién mé! trang khac

nhau.
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Hinh 2. Cay phat sinh ching loai diva vao trink tw nucleotide gen MP (A) vi CP (B) cia CMV, Céc thé phan 13p nghign cin: droc
$0 38nh v&i céc thé phxén 14p dai dign met s& chiing CMV G4 cdng bé trong Ngan hang dir h2u gen (Bang 2). Nhirng gié ty baotstrap lémn
hon 50% méi duge bidu dién trén hink 1, 1A, 1B va |1 teong dng I3 ky hisu cia cac CMY subgroup 1, I, 1B va It,

Gen CP cla CMV ddng mét vai rd can thit tfrong sw di chuy@n virus, vector truyén bénh va st phan héa tngu chirng
(Callaway et &/, 2001), trong nhiéu trirérng hop, mét amino acid trén protein CP cta CMV ¢d thé xac dinh tigu chimg
trén Nicotiana glutinosa (Szilassy et al., 1998) va nhing vi tri d4c biét trén gen CP clia virus CMV ¢6 thé anh hudmg t6i
sip di chuydn clia n6 trong cay bau bi (Wang et al,, 1998). Gen CP cla CMV ciing bidu hién s fién hoa nhanh hon so
voi cac thanh phan cla cdc ORF khac clia CMV (Roossinck, 2002). Theo nghién ciru clia Szilassy va egng sy, sy thay
thé amino acid & vi trf 193 trén protein CP clia CMV chiing Trk7 (subgroup IF) tir amino acid Lys thanh Asn hodic Ser cd
thé 1am thay déi tridu chimg bénh trén cay chis t kham xanh thanh cai coc va ngugrc lai vai chiing R (subgroup 1i),
. Trong nghién clunay-cac thé phan lap nghién ¢ (subgroup 1B) ¢ vi tri amine acid 193 trén protein GP Ia Asn nhung
Jai tho két qué nguoe v nghién ciru clia Szilassy, d6 14 trieu chimg kham xarh [&n cdi cac trén cay thude 1a Nicofiana
tabacum L.. Phai ching si2 khdc nhau nay 1& do ching thudc cac subgroup khac nhau. Tuy nhién, &é ¢6 két luén chinh
x&c hon, ¢An phai co nhitng nghién ctru sau hon niza.

.

| Céc thé phéan |ap cucumovirus khac nhau d2 dwoc phan loai dwa trén trinh te RNA3, vi dy CMVY (Deyong et al., 2005).
» Vi vay, c4c thé phan 3p cla chiing tdi c6 ihé dugce siv dung & Iap rhém cho cucumovirus mdt kham phi dya rén di
, ligu trinh ty gen.

" KET LUAN

. Sir dyng ky thuat RT-PCR d5 xéc dinh duge nam méu thubc 1a thu ki Ha Nai, Cao Bang, Tay Ninh, Gia Lai va Tién
- Siang nhiém CMV.

93 tach dang va xac Ginh thanh cdng trinh ty gen ma hoa cho protein MP, CP cla Cficrthé phén [ap voi kich thwée
\rong tg la 840, 657 nucleotide. Cac trinh tw nay da dugc dang ky trong Ngan hang di idu gen vai ma sé AM048630

',
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X "
(:; Phan lap VN-Caobang), AMO48831 (thé phan 1ap VN-Hatay), HES99616 va HES99617 (thé phan |ap VN-Tayninh),
999618 va HE999619 (thé phan 1ap VN-Giatar), HE999620 and HE939621 (thé phén Iap VN- Tiengiang)

Phan tich cay Phat sinh ching logi va @6 twang dang v& trinh tw nuclectide gen MP va CP ching 16 cac thé phan 1ap
nghién ciru thuge 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, Vietnarm Academy of Science and Technology

SUMMARY

DNA fragments containing movement protem (MP) and coat protein (CF) of Cucumber mosa1c virus (CMV) on tabacco which were
collected from some provinces (Caobang, Hanoi, Gialai, Tiengiang and Tayninh) in Vietnam have been cloned, sequenced and
analysed by RT-PCR (Reverse transcripiase polymerase chain reaction). The of these two have been reg;

in GenBank as accessions AMO48830 (for VN-Caobang isolate), AM048831(for VN-Hatay isolate}, HE999616 and HE999617 {for
VN-Tayninh isolate), HE999618 and HE999619 (for VN-Gala isolate), HE999620 and HE$99621 (for VN-Tiengiang 1solate). The
identities between these isolates in nucieotide [evel of MP and CP genes ave 91,3-99,8% and 92,5-39,5%, respectively On the basis
of sequence identity and phylogenetic analysis of nucleotide sequence of MP and CP genes revealed thet these CMV isolates belong
to subgroup IB. )

Key words: Cucumber mosaic virus, movement protem, coat protein, RT-PCR, Phylogenetic analysis.
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