Tap chi Céng nghé Sinh Loc 7(4): 417-421, 2009

PHAN TiCH MOI QUAN HE PHA HE GIUA VIRUS LG MOM LONG MONG CUA VIET
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TOM TAT

Quan hé pha hé ctia 6 chung virus L& mdm long mong (LMLM) thu miu tir lon va bd tai cac tinh Tién
Giang va DPéng Thép (trong d6 ¢o6 2 chiing thu méu tir bo lai F1) va cac chiing LMLM type O va type A va
type Asia-1 clua thé gidi, dugce phén tich so sanh trén co sd thanh phin nucleotide va amino acid ctia doan gen
1D(VP1) (hay ving 1D-2A-2B); va trén co s& thanh phin nucleotide cia viing gen 5’UTR. Két qua cho théy,
chiing FM-DTCB-H(VN) thu tir lon, tip hop ctng nhém véi céc chiing cua Pai Loan va Hdng Koéng; cac
chung tir bo lai F1 (FM-DTFI-B1(VN) va FM-DTFI-B2(VN)) ctia Viét Nam tdp hop cung nhdm véi chiing
010 ciia Phillipines. St dung doan gen chirc nang VP1 (1D-2A-2B), mbi quan h¢ pha hé va ngudn gbc ciia 18
chiing LMLM, trong d6 ¢6 4 chung cua Viét Nam ciing duoc phan tich. TAt ca cac chung cua Viét Nam déu
thudc type O tip trung vao nhém I va Il, trong d6, cac ching thu mau tir Ign, bo ndi dia thude vao dong Cathay
(nhém I); ching tir bo lai F1 Dong Thap thudc vao dong ME-SA (PanAsia) (nhém II); con cac ching cua type
A va Asial thudc vao nhom III (nhém ngoai hop). Nhu viy 15 rang, trong s& cac ching LMLM thu miu tir lon,
bd va bd lai & cac tinh Déng Thap, Tién Giang da c6 su phan dinh thanh 2 phén nhém: phén nhém thuéc type
O dong Cathay va phén nhom thudc type O dong ME-S4 (Pandsia), gibng nhu két qua phén tich va nhan xét

clia mdt sé tic gid trén thé gidi.

Tir khéa: Cathay, dinh type, dgt bién, Lo mém long mong, ME-SA(PanAsia), type O, 1D(VPI)

DAT VAN BDE

Virus L& mém long moéng (LMLM) thudc chi
Aphthovirus, ho Picornaviridae, 1a virus hé gen
chita RNA, cé 7 serotype 1a A, O, C, Asia 1, SATI,
SAT2 va SATS3, trong d6 mdi serotype c6 nhiéu
phén type (subtype) khdc nhau, mdi subtype c6 thé
bao gobm nhiéu phan type dia phuong (topotype),
phan b theo tirng vung dia 1y khac nhau (Grubman
et al., 2004). Dic biét phuc tap, bién dbi nhanh va
nhidu nhét 14 virus LMLM type O (Knowles et al.,
2005). Tai ddu 5° ¢6 mot viing gen c6 do dai khoang
1000 bp, khong ma héa, goi la viing khéng ma héa
dau 5’ (5’UTR = untranslated region), dic hiéu cho
timg type, c6 vai trd quan trong trong sac ma, ting
cuong doc luc, tao khung vé boc capsid, do viy,
ving nay dugc chon lam chi thj phan tir trong giam
dinh, dinh type, phan tich yéu t6 ddc luc cua virus
(Mason et al., 2003). Sao chép RNA thong tin va
téng hop protein cta virus LMLM phu thude rat 16n
dén su hoat dong cua promoter & déu 5’ (5’UTR),
do vay, dot bién trong vung 5’UTR d& din dén sur
hinh thanh topotype méi (Carrillo et al, 2005).
Khung doc m& gébm 6900 nucleotide ma hoa cho
mdt tién protein chung cua virus LMLM bao gbm
khoang 2300 amino acid lién két vao nhau trong qua

trinh tng hop. Sau d6, chiing dugc phan cit dé tao
nén cic san pham doc lap, trong dé cb cic loai
protein cdu trac 1A, 1B, 1C va 1D hay VP1 (viral
protein) va cac protein khong ciu triic bao gdm san
phim 2A, 2B, 3A, 3B, 3C, 3D (Mason et al., 2003).

Gin day, nhiéu bang chimg cho thiy ring c6 thé
di c6 sy xuit hién cac chung/serotype/topotype méi
trong ngudn virus LMLM giy bénh & Viét Mam,
diéu nay lam phirc tap hoa chuong trinh khéng ché
bénh bang vaccine va khoanh wving dich t& hoc
(FAO/OIE, 2006; Théai Thi Thuy Phuong, Lé Thanh
Hoa, 2006a, b; Nguyén Viét Khong et al., 2006).
K&t qua phan tich trinh tu viing 5"UTR va mét phin
gen 1D(VP1) da duoc trinh bay trong céc cong trinh
truée ddy (Thai Thi Thuy Phugng, Lé Thanh Hoa,
2006; 2007). Trong bai bao nay, chung t6i gidi thiéu
két qua sur dung trinh tu ving 5S’UTR va phin gen
ID(VP1) dé xac lap pha hé gira virus LMLM cta
Viét Nam va thé gidi.

VAT LIEU VA PHUONG PHAP

MAu bénh phidm va chudi gen nghién ciru pha hé

Mau bénh pham chira virus LMLM Ia biéu mé,
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niém mac, mun nude cta vung ¢ bénh tich thu tir bo
Tién Giang (ky higu FM-CTTG-B(VN)), lon Tién
Giang (FM-CBTG-H(VN)), lon Dong Thap (FM-
LVDT-H(VN)) va bo lai FI Déng Thip (FM-
DTFIB1(VN); (FM-DTF1B2(VN)) thu thip ndm 2004.

Tach chiét RNA tdng s6 chira hé gen RNA

RNA tdng sb chira hé gen cia virus LMLM trong
bénh phim duoc tach chiét bang bd sinh phim QIAamp
RNA Viral Mini Kit (QIAGEN), theo huéng dan cia
nha san xuét da gidi thiéu trude day (Thai Thi Thay
Phuong, Lé Thanh Hoa, 2007).

Phan ing RT-PCR, tach dong va gidi trinh tu

Phan rng RT-PCR mét budce (one-step RT-PCR)
dugc thyc hién, str dung bd kit cua hang QIAGEN.

a) Cip mdi thu doan DNA cua ving 5°UTR bao
gdbm mdi xudi: FMIF: 5’- GCCTGGTCTTTCC
AGGTC -3’ (18 nucleotide); va mdi nguoc: FMIR:
5’- CCAGTCCCCTTCTCAGATC -3’ (19 nucleotide).
Cip mdi FMIR-FMIR c6 thé sir dung d& nhan ving
gen khdng méd héa 5"UTR tir ngudn khudn RNA ciia
cac ching O, A, C va Asia 1, cho sdn phém DNA ¢6
d6 dai khoang 324 - 328 bp, bién dong theo timg
chung/type.

b) Cap mdi thiét ké dé thu nhan doan gen 1D-
2A-2B (VP1-2A-2B) nim gip ranh giita phan P1 va
P2 trong hé gen virus LMLM la: Mdi xudi FMOF
(5’- GCTGCCTACCTCCTTCAA -3’, ¢o db dai 18
nucleotide; mdi nguoc FMOR (5’- AGCTTGTACC
AGGGTTTGGC -37), ¢6 do dai 20 nucleotide. San
phém c6 d6 dai 402 bp.

San phim RT-PCR duoc dong héa vao vector
pCR2.1-TOPO (Invitrogen). DNA plasmid tai t5 hop
duoc chon loc va tach chiét theo quy trinh cta hiang
QIAGEN. Trinh tr nucleotide cia DNA cta plasmid
duoc giai trinh trén may tu dong ABI-3100 Avant
Genetic Analyzer (M¥) cé tai Vién Coéng nghé sinh
hoc. Chudi nucleotide duoc xit Iy, so sanh ddi chiéu
bang cic chwong trinh SeqEd1.03, AssemblyLIGN
1.9, MacVector8.2 (Accelrys Inc.), GENEDOC2.6
va MEGA3.1 (Kumar et al., 2004).

Phin tich chudi gen va xac dinh pha h¢ LMLM

Chon cac genotype/chung dai dién céc type va
cac ving dia 1y sau khi truy cdp Ngan hang gen tai
http://www.ncbi.nlm.nih.gov/ (Bang 1), phan tich
mbi quan hé pha hé bang chwong trinh MEGA3.1
xac lap cay pha hé gitta cac ching LMLM cua Viét
Nam va thé gii.
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Phén tich méi quan hé pha hé giita virus LMLM
clia Viét Nam va thé gi6i trén co s& chi thi ’UTR

Quan h¢ pha hé cua 6 chung virus LMLM thu
méu tir lon, bd Tién Giang va DPdng Thap (liét ké &
Bang 1) véi cac chung LMLM type O va type A va
type Asia 1 cua thé gigi duoc phén tich va xac lap.
Céc chang clia Viét Nam gdm c6 1 ching thu miu tir
lon va 1 chang thu tir bd (Tién Giang), 2 ching tir
lon Pdng Thap va 2 ching thu miu tir bd lai Fl
(Dong Thap). Két quéa dugce trinh bay & hinh 1 cho
thay, tAt ca cac chiing tir Ion, bo, bo lai clia Viét Nam
déu thudc type O, trong d6 ching FM-DTCB-H
(VN) thu tor lgn Déng Thap cung nhém véi céc
ching Pai Loan va Hdng Koéng; con cac ching thu
tir bo lai F1 Png Thap (FM-DTF1-B1(VN) va FM-
DTF1-B2(VN)) hoan toan cung nhém véi ching
010 cua Philippines (Hinh 1).

Phan tich mdi quan hé pha hé giira virus LMLM
cia Viét Nam va thé giéi trén co s& chi thi
1D(VP1)

_ St dung doan gen chirc nang 1D(VP1) gdm mot
phan ving gen phu cén (1D-2A-2B); moi quan hé
pha hé va ngudn gbc cua 18 chung LMLM trong do
c6 4 ching cua Viét Nam dugc phédn tich va trinh
bay & hinh 2. Vi tit c4 cic ching ctia Viét Nam déu
thude type O, nén ching t6i chi chon 4 ching dai
dién (c6 1 chiing tir bo lai F1 Pdng Thap; 1 ching tir
lon Dong Thap; | chung tir lon Tién Giang; va 1
chiing tir bd ndi dia Tién Giang) dé phan tich pha hé
voi céc ching thude type O khac trong ving va thé
gidi. Két qua trinh bay & hinh 2.

Két qua cho thdy, tit ca cac chimg cia Viét Nam
thudc type O tap trung vao nhom I va II, trong do,
céc ching thu méu tir lon, bd ndi dia thudc topotype
Cathay (nhom I); ching tir bo lai Fl Déng Thap
thudc topotype ME-SA(Pandsia) (nhdém II), cung voi
chung O10 cua Philippines va cic ching & Han
Quéc, Trung Qubc (ving Tay Tang). Cac ching
thudc type A va Asia 1 thudc nhom III tao nén nhém
ngoai nhép (out-group).

Nhu vay 16 rang, trong sb cac chung LMLM
thu mau tir lon, bo va bo lai & céc tinh Pdng Thap,
Tién Giang d4 c6 sw phan dinh thanh 2 nhém: nhém
thudc type O topotype Cathay va nhém thude type O
topotype ME-SA(Pandsia), glong nhu két qua phén
tich va nhan x€t cia mdt sO tac gia trén thé gidi
(Mason et al., 2003; Knowles et al., 2005; Carrilo ez
al., 2005; FAO/OIE, 2006).
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Bang 1. Danh séch cac chiing cung cAp chudi nucleotide viing 5'UTR hodciva gen 1D (VP1) s& dung dé xac dinh pha hé
virus LMLM thu méu t& lgn, bo Tién Giang va BangThép.

STT Ky hiéu mdu/ching Type  Nguén géc $6 dang ky (GB) Ghi chi/Tai ligu

1 FM-DTF1-B1(VN) o} Pdng Thap-Viét Nam Nghién clru nay TTTP, LTH, 2006; 2007
2 FM-DTF1-B2(VN) 0 Dbéng Thap-Viét Nam Nghién clru nay TTTP, LTH, 2006; 2007
3 FM-CBTG-H(VN) (0] Tién Giang-Viét Nam Nghién ctu nay TTTP, LTH, 2006; 2007
4 FM-CTTG-B(VN) o} Tién Giang-Viét Nam Nghién ctru nay TTTP, LTH, 2006; 2007
5 FM-LVDT-H(VN) 0 Poéng Thap-Viét Nam Nghién cu nay TTTP, LTH, 2006; 2007
6 FM-DTCB-H(VN) o) Péng Thap-Viét Nam Nghién ctu nay TTTP, LTH, 2006; 2007
7 0-OTai-97-TW O bai Loan (TW) AF308157 Beard va Mason, 2000 (GB)”
8 O-TauYuan97-TW o) Bai Loan (TW) AF154271 Kuo et al., 1999(GB)”

9 0-Openghu108-TW (6] bai Loan (TW) AY593833 Carrillo et al., 2005

10 O-ChuPei-TW o) Pai Loan (TW) AF026168 Tsai et al., 2000(GB)*
11 O-Tibet99-CN O Trung Quéc (CN) AF506822 Zhang et al., 2004(GB)*
12 O-TibetCHA99-CN O Trung Quéc (CN) AJ539138 Mason et al., 2003

13 O-HKNO02-CN O Trung Quéc (CN) AY317098 Feng et al., 2004(GB)*
14 0O-SKR00-SK e} Han Quéc (SKR) AF377945 Kweon et al., 2002(GB)*
15 0-011-INDO (0] Indonesia (INDO) AY593813 Carrillo et al., 2005

16 O-JPN-00-JP o) Nhat Ban (JP) AB079061 Kanno et al., 2002(GB)*
17 0-010-PH o) Phillipines (PH) AY593811 Carrillo ef al., 2005

18 O-ED-01-UK e} Anh (UK) AY593831 Carrillo ef al., 2005

19 A-A15-TL A Thai Lan (TL) AY593755 Carrillo et al., 2005

20 Asial-YNBS58-CN Asial  Trung Qudc (CN) AY390432 Chang et al., 2003(GB)*

Ghi cha: TTTP, LTH, 2006; 2007: Thai Thi Thiy Phuong, Lé Thanh Hoa, 2006; 2007; (GB)*: Chudi gen l4y tryc tiép tir
Ngén hang gen.
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O-JPN-00-JP

0-EDO1-UK
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0.02
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Hinh 1. Phan tich pha hé va ngudn géc cla cac chiing LMLM clia Viét Nam va mét s6 ching khac trong chau A st dung
chuéi nucxleotide cla vung gen 5'UTR va 1D(VP1) sir dung ME (minimum evolution index); vach 0.01 hodc 0.02 bidu thi gia
tri bien doi nucleotide gitra céc chiing. Ghi chu: Chi thi 5’UTR: Cac ching cla Viét Nam thudc type O, trong d6 chung thu
mau ti lon Dénq Thap FM-DTCB-H (VN) hop mét nhém ciing cac chiing clia Dai Loan va Hong Kéng: cac chiing tir bo lai
F1 Bong Thap gan vGi chung 010 (type O) cua Philippines. Chi thi 1D(VP1): T4t ca cac ching cla Viét Nam thudc type O,
trong d6 cac chung thu mau tir lon, bd ndi dia thude topotype Cathay (nhém 1); ching tir bo lai F1 Béng Thap thudc
topotype ME-SA(PanAsia) (nhém 11); cac chiing thude type A va Asia-1 thudc nhém IIl (ngoai hop). ’
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Bing chi thi 5’UTR va ID(VP1) phan tich pha
hé cho théy, cic chung virus LMLM ching FM-
CBTG-H (VN) (lon, Tién Giang), FM-CTTG-B
(VN) (bo, Tién Giang), FM-LVDT-H (VN) (lon,
Péng Théap) duoc xac dinh thude type O topotype
Cathay, véi ty 1& twong ddng rét cao véi cac chung
bai Loan va Hong Kong; cac ching FM-DTFI1-BI
va B2 (VN) (bo lai F1, Péng Thap) duoc xic dinh
thuéc type O topotype moi trong dong ME-SA
(PanAsia), voi ty 1& twong ddng rit cao & ving gen
ID(VPI) voi cac ching viung Tay Tang (Trung
Quéc) va Han Qudc, Nhit Ban. Nhr viy trong
nghién ciru cla ching t6i budc diu phat hign bo
ciing co thé 1a loai méc bénh ddi véi topotype
Cathay, type O.

Loi cam on: Céng trinh cé sw hé tro mét phcfn kinh
phi cia chuong trinh Nghién ciu co bdn trong Khoa
hoc tw nhién (Bé Khoa hoc va Cong nghé) 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 1D(VPI)

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 of the Foot and Mouth Disease (FMD) collected from pigs and
cattle in Tien Giang and Dong Thap (including 2 isolates from the hybrid F1 cattle) and global strains of type
O, type A and type Asias-1, was established based on comparative analysis of ID(VP1) (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 from the F1 hybrid cattle (FM-DTF1-B1(VN) and FM-DTF1-B2(VN) formed a clade with
the strain 010 of the Phillipines. Using a portion of VP1(1D-2A-1B) as a genetic marker, the phylogenetic and
original relationship of 18 strains including 4 from 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 domestjc pigs
and cattle are of Cathay (group I); the strain of F1 hybrid cattle is of ME-S4 (Pandsia) sublineage (group 1)

* Author for correspondence: Tel: 84-4-37567297; Fax: 84-4-38363144, E-mail: imibtvn@gmail.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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