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TOM T A T 

Quan he pha he cua 6 chung viras Ld mdm long mdng (LMLM) thu mau tir lgn va bd tai cac tinh Tien 
Giang va Ddng Thap (trong dd cd 2 chung thu mau tir bd lai Fl) va cac chiing LMLM type O va type A va 
type Asia-1 cua the gidi, dugc phan tich so sanh tren co sd thanh phan nucleotide va amino acid cua doan gen 
ID(VPl) (hay -vung 1D-2A-2B); va tren co sd thanh phan nucleotide cua -vung gen 5'UTR. Ket qua cho thay, 
chiing FM-DTCB-H(VN) thu tir lgn, tap hgp cung nhdm vdi cac chiing cua Dai Loan va Hdng Kdng; cac 
chiing tir bd lai Fl (FM-DTFl-Bl(VN) va FM-DTF1-B2(VN)) cua Viet Nam tap hgp cung nhdm vdi chiing 
OIO cua Phillipines. Sir dung doan gen chitc nang VPl (1D-2A-2B), mdi quan he pha he va ngudn gdc cua 18 
chung LMLM, trong do c6 4 chimg cua Viet Nam ciing dugc phan tich. Tat ca cac chung ciia Viet Nam deu 
thupc type O tap trang vao nhdm I va II, trong dd, cac chimg thu mau tir lgn, bd ndi dia thupc vao ddng Cathay 
(nhdm I); chiing tir bd lai Fl Ddng Thap thupc vao ddng ME-SA (PanAsia) (nhdm II); cdn cac chung cua type 
A va Asial thupc vao nhdm III (nhdm ngoai hgp). Nhu vay rd rang, trong sd cac chiing LMLM thu mau tir lgn, 
bd va bd lai d cac tinh Ddng Thap, Tien Giang da cd su phan djnh thanh 2 phan nhdm: phan nhdm thudc type 
O ddng Cathay va phan nhdm thupc type O ddng ME-SA (PanAsia), giong nhu ket qua phan tich va nhan xet 
cua mpt sd tac gia tren the gidi. 

Tie khoa: Cathay, dinh type, dot bien, Ld mom long mong, ME-SA(PanAsia), type O, 1D(VPI) 

DAT VAN DE 

Virus Ld mom long mong (LMLM) thugc chi 
Aphthovirus, hg Picornaviridae, la viras he gen 
chiia RNA, co 7 serotype la A, O, C, Asia 1, SATl, 
SAT2 va SAT3, trong do moi serotype co nhieu 
phan type (subtype) khac nhau, moi subtype co the 
bao gom nhieu phan type dia phuong (topotype), 
phan bo theo tirng -vung dia ly khac nhau (Gmbman 
et al, 2004). Dac biet phuc tap, bien doi nhanh va 
nhieu nhat la virus LMLM type O (Kno-wles et al, 
2005). Tai dau 5' c6 mgt -vung gen co do dai khoang 
1000 bp, khong ma boa, ggi la viing khong ma boa 
dau 5' (5'UTR = untranslated region), dac hieu cho 
timg type, co vai tro quan trgng trong sao ma, tang 
cudng dgc lyc, tao khung vo bgc capsid, do vay, 
•vimg nay dugc chgn lam chi thi pban tir trong giam 
dinh, dinh type, phan tich yeu to dgc lyc ciia viras 
(Mason et al, 2003). Sao chep RNA thong tin va 
tong hgp protein cua vims LMLM phy thugc rdt ldn 
den sy boat dgng cua promoter d ddu 5' (5'UTR), 
do vay, dot biln trong vimg 5'UTR dl din din sy 
hinh tbanb topotype mdi (Carrillo et al, 2005). 
Khung dgc ma gIm 6900 nucleotide ma hoa cho 
mgt tien protein chung cua virus LMLM bao gIm 
khoang 2300 amino acid lien ket vao nhau frong qua 

trinh tong hgp. Sau do, chimg dugc phan cat de tao 
nen cac san pham dgc lap, trong do co cac loai 
protein cau tnic IA, IB, IC va ID hay VPl (viral 
protein) va cac protein khong cau tnic bao gom san 
phdm 2A, 2B, 3A, 3B, 3C, 3D (Mason et al, 2003). 

Gan day, nhieu bang chimg cho thay rang c6 the 
da CO sy xuat hien cac chimg/serotj'pe/topotype mai 
tiong nguon viras LMLM gay benh d Viet Nam, 
dieu nay lam phiic tap b6a chuang trinh khong che 
benh bang vaccine va khoanh vimg dich te bgc 
(FAO/OIE, 2006; Thai Thi Thiiy Phugng, Le Thanh 
Hoa, 2006a, b; Nguyin Viet BQiong et al, 2006). 
Ket qua pban tich trinh ty vung 5 'UTR va mgt phan 
gen ID(VPl) da dugc trinh bay trong cac cong trinh 
traoc day (Thai Thi Thuy Phugng, Le Thanh Hoa, 
2006; 2007). Trong bai bao nay, chiing toi giai thieu 
ket qua sir dung trinh ty vung 5'UTR va phan gen 
ID(VPl) de xac lap pha he giira viras LMLM cua 
Viet Nam va the gidi. 

VAT LIEU v A PHUONG P H A P 

Mau benh pham va chuoi gen nghien ciiu pha he 

Mau benh pham chiia viras LMLM la bilu mo. 
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niem mac, mun nudc cua vimg co benh tich thu tit bo 
Tiln Giang (ky hieu FM-CTTG-B(VN)), lgn Tiln 
Giang (FM-CBTG-H(VN)), lgn Ding Thap (FM-
LVDT-H(VN)) va bo lai Fl Ding Thap (FM-
DTF1B1(VN); (FM-DTF1B2(VN)) thu thap nam 2004. 

Tach chilt RNA ting sl chiia he gen RNA 

RNA tong s l chira he gen cua viras LMLM frong 
benh phdm dugc tach chiet bang bg sinh pham QIAamp 
RNA Viral Mini Kit (QIAGEN), theo hudng ddn cua 
nha san xudt da gioi thieu trade day (Thai Tbi Thuy 
Phugng, Le Tbanh Hoa, 2007). 

Phan ling RT-PCR, tach dong va giai trinh tu 

Phan ling RT-PCR mgt buac (one-step RT-PCR) 
dugc thye hien, sic dung bg kit ciia hang QIAGEN. 

a) Cap moi thu doan DNA ciia vimg 5'UTR bao 
gIm mli xuoi: FMIF: 5'- GCCTGGTCTTTCC 
AGGTC -3 ' (18 nucleotide); va mli ngugc: FMIR: 
5'- CCAGTCCCCTTCTCAGATC -3' (19 nucleotide). 
Cap moi FMIR-FMIR co the sir dung de nban -vimg 
gen khong ma hoa 5'UTR tir nguon khuon RNA cua 
cac chimg O, A, C va Asia 1, cho san pham DNA co 
do dai khoang 324 - 328 bp, bien dgng theo tirng 
chimg/type. 

b) Cap moi thiet ke de thu nhan doan gen ID-
2A-2B (VP1-2A-2B) nam giap ranh giira phan PI va 
P2 trong he gen viras LMLM la: Mli xuoi FMOF 
(5'- GCTGCCTACCTCCTTCAA -3 ' , co do dai 18 
nucleotide; mli ngugc FMOR (5'- AGCTTGTACC 
AGGGTTTGGC -3'), co do dai 20 nucleotide. San 
pham CO do dai 402 bp. 

San pham RT-PCR dugc dong hoa vao vector 
pCR2.1-T0P0 (Invitrogen). DNA plasmid tai t l hgp 
dugc chgn lgc va tach chiet theo quy frinh cua bang 
QIAGEN. Trinh ty nucleotide cua DNA ciia plasmid 
dugc giai trinh tren may ty dgng ABI-3100 Avant 
Genetic Analyzer (My) co tai Vien Cong nghe sinb 
hgc. Chuli nucleotide dugc xu ly, so sanh doi chieu 
bdng cac chuang tiinh SeqEdl.03, AssemblyLIGN 
1.9, MacVector8.2 (Accelrys Inc.), GENEDOC2.6 
va MEGA3.1 (Kumar et al, 2004). 

Phan tich chuoi gen va xac dinh pha he LMLM 

Chgn cac genotype/cbimg dai dien cac type va 
cac -vimg dia ly sau khi fruy cap Ngan hang gen tai 
http://'www.ncbi.nlm.nih.gov/ (Bang 1), phan ticb 
moi quan be pha he bang chuang frinh MEGA3.1 
xac lap cay pha he giira cac chung LMLM ciia Viet 
Nam va the gidi. 

KET QUA v A T H A O LUAN 

Phan tich mli quan he pha he giua virus LMLM 
ciia Viet Nam va thl gioi tren cc so chi thi 5'UTR 

Quan be pha he cua 6 chung viras LMLM thu 
mau tir lgn, bo Tiln Giang va Ding Thap (liet ke d 
Bang 1) vai cac chimg LMLM type O va type A va 
type Asia 1 cua thl giai dugc pban tich va xac lap. 
Cac chung cua Viet Nam gom c6 1 chimg thu mau tit 
lgn va 1 chiing thu tir bo (Tien Giang), 2 chung til 
lgn Dong Thap va 2 chung thu mau tir bo lai Fl 
(Dong Thap). Ket qua dugc trinh bay d binh 1 cho 
thay, tat ca cac chimg tit lgn, bo, bo lai cua Viet Nam 
diu thugc type O, frong do chung FM-DTCB-H 
(VN) thu tir lgn Dong Thap cimg nhom vai cac 
chiing Dai Loan va Hong Kong; con cac chimg thu 
tir bo lai Fl Ddng Thap (FM-DTFl-Bl(VN) va FM-
DTF1-B2(VN)) hoan toan cilng nhom vai chiing 
OIO ciia Philippines (Hinh 1). 

Phan tich mli quan he pha he giira virus LMLM 
ciia Viet Nam va the gioi tren co sfr chi thi 
ID(VPl) 

Sir dyng doan gen chirc nang ID(VPl) gom mot 
phan -viing gen phy can (1D-2A-2B); moi quan he 
pha he va nguon goc cua 18 chimg LMLM trong do 
CO 4 chung cua Viet Nam dugc phan ticb va tiinh 
bay a hinh 2. Vi tat ca cac chung cua Viet Nam deu 
thugc type O, nen chung toi chi chgn 4 chimg dai 
dien (co 1 chimg tit bo lai Fl Dong Thap; 1 chimg tit 
lgn Dong Thap; 1 chung tir lgn Tien Giang; va 1 
chung til bo ngi dia Tien Giang) de pban tich pha he 
vai cac chimg thugc type O khac trong -vung va the 
giai. Ket qua frinh bay 6 hinh 2. 

Ket qua cho thay, tat ca cac chung cila Viet Nam 
thugc type O tap tnmg vao nhom I va II, frong do, 
cac chimg thu mau tit lgn, bo ngi dia thugc topotype 
Cathay (nhom I); chimg tir bo lai Fl Ding Thap 
thugc topotype ME-SA(PanAsia) (nhom II), cimg vdi 
chung OIO ciia Philippines va cac chimg d Han 
QuIc, Trang QuIc (-vimg Tay Tang). Cac chiing 
thugc type A va Asia 1 thugc nhom III tao nen nhom 
ngoai nhap (out-group). 

Nhu vay r5 rang, frong s l cac chimg LMLM 
thu mau tir lgn, bo va bo lai d cac tinh Ding Thap, 
Tien Giang da co sy phan dinh thanh 2 nhom: nhom 
thugc type O topotype Cathay va nhom thugc type O 
topotype ME-SA(PanAsia), giong nhu kit qua phan 
tich va nhan xet ciia mgt so tac gia tren thl giai 
(Mason et al, 2003; Knowles et al, 2005; Carrilo et 
fl/., 2005; FAO/OIE, 2006). 
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Bang 1. Danh sach cac chung cung cap chuoi nucleotide vung 5' 
virus LMLM thu mau tu Ign, bd Tign Giang va DdngThap. 

UTR hoac/va gen ID (VPl) sir dung de xac dinh pha he 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Ky hieu miu/chung 

FM-DTFI-BI(VN) 

FM-DTF1-B2(VN) 

FM-CBTG-H(VN) 

FM-CTTG-B(VN) 

FM-LVDT-H(VN) 

FM-DTCB-H(VN) 

O-OTai-97-TW 

0-TauYuan97-TW 

O-Openghu108-TW 

0-ChuPei-TW 

0-Tibet99-CN 

0-TibetCHA99-CN 

O-HKN02-CN 

O-SKROO-SK 

0-011-INDO 

O-JPN-OO-JP 

0-010-PH 

O-ED-01-UK 

A-A15-TL 

Asia1-YNBS58-CN 

Type 

O 

O 

o 
o 
o 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 
A 

Asial 

Ngudn goc 

Ddng Thap-Viet Nam 

Ddng Thap-Viet Nam 

Tien Giang-Viet Nam 

Tien Giang-Viet Nam 

Dong Thap-Viet Nam 

Dong Thap-Viet Nam 

Dai Loan (TW) 

Dai Loan (TW) 

Dai Loan (TW) 

Dai Loan (TW) 

Trung Quoc (CN) 

Trung Quoc (CN) 

Trung Qudc (CN) 

Han Quoc (SKR) 

Indonesia (INDO) 

Nhat Ban (JP) 

Phillipines (PH) 

Anh (UK) 

Thai Lan (TL) 

Trung Qudc (CN) 

So dang ky (GB) 

Nghien ciru 

Nghien ciru 

Nghien ciru 

Nghien ciru 

Nghien ciru 

Nghien ciru 

AF308157 

AFl 54271 

AY593833 

AF026168 

AF506822 

AJ539138 

AY317098 

AF377945 

AY593813 

AB079061 

AY593811 

AY593831 

AY593755 

AY390432 

nay 

nay 

nay 

nay 

nay 

nay 

Ghi chu/Tai lieu 

TTTP, LTH, 2006; 2007 

TTTP, LTH, 2006; 2007 

TTTP, LTH, 2006; 2007 

TTTP, LTH, 2006; 2007 

TTTP, LTH, 2006; 2007 

TTTP, LTH, 2006; 2007 

Beard va Mason, 2000 (GB)* 

Kuo eta/., 1999(GB)* 

Carrillo ef a/., 2005 

Tsai eta/., 2000(GB)* 

Zhangefa/.,2004(GB)* 

Mason ef a/., 2003 

Fengefa/.,2004(GB)* 

Kw/eonefa/.,2002(GB)* 

Carrillo ef a/., 2005 

Kannoefa/.,2002(GB)* 

Carrillo ef a/., 2005 

Carrillo ef a/., 2005 

Carrillo ef a/., 2005 

Changefa/.,2003(GB)* 

Ghi chu: TTTP, LTH, 2006; 2007: Thai Thi Thuy Phygng, Le Thanh Hoa, 2006; 2007; (GB)*: Chudi gen lay tru-c tiep tu-
Ngan hang gen. 

5'UTR (ME) 
0-TauYuan97-TW 

O-openghu108'TW 

3-Tai-TW 

- 0-ChuPei-TW 

- FM-DTCB-H(VN) 

O-HKN02-HK 

O-O10-PH 

O-openc 

I 0-Chi 

- F M - D T F I - B I ( V N ) I 

lFI \ f l -DTF1-B2(VN) 

- Asial-YNBS/58-CN 

- O-SKR-00-SK 

I 0-Tib6t99-CN 

-O-JPN-2000-JP 

1D(VP1)hay1D-2A-2B 
(ME) 

Type O 

K̂  

^— 
n I O-Tibe 

\ G 

p FM-CBTG-H(VN) 

' FM-LVDT-H(VN) 

FM-CTTG-B(VN) 

- O+IKN02-HK 

0-TauYuan97-TW 

O-Openghu10e-TW 

- O-OTal-97-TW 

O-ChuPel-TW 

Dong 
Cathay 

- ( F ) - r — FM-DTBF1-B1{VN) 

p O^KR-OO-SR 

0-Tlbet99-CN 

0-Tibel(CHA)99-CN 

O-JPN-OO-JP 

O-EDOI-UK 

« Dong 
ME-SA (PanAsia) 

^ T ) £ 
- A-A1S-TL 

-Asia1.YNBS58<:N 

Hinh 1. Phan tfch pha he va ngudn goc cua cac chung LMLM cua Viet Nam va mdt sd chung khac trong chau A sd dung 
chuoi nucleotide cua vung gen 5'UTR va ID(VPI) sil dung ME (minimum evolution index); vach 0.01 hoac 0.02 bieu thj gia 
tri bien doi nucleotide giua cac chung. Ghi chu: Chi thj 5'UTR: Cac chung cua Viet Nam thugc type O, trong dd chung thu 
mlu tu' Ion Ddng Thap FM-DTCB-H (VN) hop mpt nhdm cung cac chung cua Dai Loan va Hong Kdng; cac chung tCr bd lai 
Fl Ddng Thap gan vdi chCirig OIO (type O) cua Philippines. Chi thj ID(VPI): Tat ca cac chung cue Viet Nam thuoc type O, 
trong dd cac chung thu mlu tir lgn, bd npi dja thupc topotype Cathay (nhdm I); chiing td bd lai Fl Ddng Thap thudc 
topotype ME-SA(PanAsia) (nhdm II); cac chung thupc type A va Asia-1 thupc nhdm III (ngoai hpp). 
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KET LUAN 

B5ng chi thi 5'UTR va ID(VPl) phan tich pha 
he cho thay, cac chung virus LMLM chiing FM-
CBTG-H (VN) (lo-n, Tidn Giang), FM-CTTG-B 
(VN) (bo, Tign Giang), FM-LVDT-H (VN) (lgn, 
Dong Thap) dugc xac dinh thugc type O topotype 
Cathay, voi ty le tuong dong rat cao voi cac chiing 
Dai Loan va Hong Kong; cac chung FM-DTFl-Bl 
va B2 (VN) (bo lai Fl , Dong Thap) dugc xac dinh 
thugc type O topotype moi trong dong ME-SA 
(PanAsia), voi ty le tuong dong rat cao 6 viing gen 
ID(VPl) vai cac chung vung Tay Tang (Trung 
Quoc) va Han Quoc, Nhat Ban. Nhu vay trong 
nghien cuu ciia chiing toi buac dau phat hien bo 
ciing CO the la loai mac benh doi vai topotype 
Cathay, type O. 

Lot cam on: Cdng trinh cd su hd trg mgt phdn kinh 
phi cua chuang trinh Nghien cieu ca bdn trong Khoa 
hgc tu nhien (Bg Khoa hgc vd Cdng nghe) giai doan 
2006-2007. 
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PHYLOGENETIC ANALYSIS OF THE FOOT AND MOUTH DISEASE VIRUS OF THE 
VIETNAMESE AND GLOBAL ISOLATES BASED ON THE 5'UTR AND ID(VPl) 
GENETIC MARKERS 

Le Thanh Hoa*' *, Thai Thi Thuy Phuong^ Le Thi Kim Xuyen' 

Institute of Biotechnology 
Regional Veterinary Centre VI (Ho Chi Minh City) 

SUMMARY 

Phylogenetic relationship between 6 strains ofthe Foot and Mouth Disease (FMD) collected from pigs and 
cattle in Tien Giang and Dong Thap (including 2 isolates from the hybrid Fl cattle) and global strains of type 
O, type A and type Asias-1, was established based on comparative analysis of ID(VPl) (or 1D-2A-2B) and the 
5'UTR genetic markers. The FM-DTCB-H(VN) strain from pigs was grouped with those of Taiwan and Hong 
Kong, while strains firom the Fl hybrid cattle (FM-DTFl-Bl(VN) and FM-DTF1-B2(VN) formed a clade with 
the strain OIO ofthe Phillipines. Using a portion of VP1(1D-2A-1B) as a genetic marker, the phylogenetic and 
original relationship of 18 strains including 4 fi-om Vietnam was analyzed. As a result, all the Vietnamese 
strains belong to type O and clustered in group I and II, among which the strains collected from domestic pigs 
and cattle are oi Cathay (group I); the strain of Fl hybrid cattle is oi ME-SA (PanAsia) sublineage (group II) 

* Author for correspondence: Tel: 84-4-37567297; Fax: 84-4-38363144; E-mail: imibtvn(a).pjnaU.com 
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while strains of type A and Asia-1 formed as an out-group (group III). Apparently, the strains of FMDV from 
pigs and cattle in Tien Giang and Dong Thap are divided into two taxonomic groups: type O, clade Cathay; 
and type O, clade ME-SA(PanAsia), as the results obtained by the previous investigators. 

Keywords: Cathay, Foot and Mouth disease, genotyping, ME-SA(PanAsia), mutation, type O, ID(VPI) 
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