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T 6 M TAT 

Toin bp chudi nucleotide ciia he gen vims viem gan vit cudng dpc lln diu tien phan lap tai Viet Nam, ky 
hieu DN2, gdm 7777 bp da dugc giai ma va xac dinh thuoc genotype 111 (DHAV-3). Chuoi nucleotide cua toan 
bp he gen DN2 da dugc thu nhan bing phuomg phap PCR phan doan, sir dung 5 cap m6i mdc gdi vao nhau, vdi 
khuon la cDNA dugc chuyin ddi bing hexamer xac suit va giai trinh tu true tilp. Trat tu he gen DHAV-3 
chung DN2, sip xIp gdm 3 phin chinh, lin lugt gdm mpt vung khdng ma hda d diu 5' gpi la 5'UTR cd dp dai 
la 652 bp, tilp den la mpt khung dpc md (ORF) kich thudc 6756 bp, ma hoa cho mpt polypeptide chung, cudi 
cung la vung khdng vaa. hda d diu 3' (3'UTR) dp dai 369 bp, cudi cung ndi tilp blng mpt day polyA. Khung 
dpc md gdm 6756 bp, ma hoa 2251 amino acid, gdm 12 phan doan protein bao gdm L; VPO, VP3, VPl (thuoc 
td hgp PI); 2A1, 2A2, 2B, 2C (thudc td hgrp P2); 3A, 3B, 3C, 3D (thuoc td hgp P3). Su phan cit thanh 12 
protein thanh phan dugc xay ra tai cac diem cat cd su tham gia ciia cac amino acid L/G, Q/G, Q/S, E/L va 
NPG/P. So sanh vdi chung AP-04114 (GenBank: DQ812093, Han Qudc) ciing thuoc DHAV-3 cho thiy, sip 
xep gen va so lugng nucleotide moi gen la giong nhau, chi vung 3'UTR la sai khac 2 nucleotide. So sanh vdi 
cac chung flmpc DHAV-l (chung C80, GenBank: DQ864514) vapHAV-2 (chung 04G, GenBank: EF067923) 
cho thay, kich thudc cac phan doan gen la tuang tu, ngoai trir phin gen cua VPl cd dp dai 720 bp d DHAV-3 
va 714 bp d DHAV-1. Vung khdng ma h6a cua DHAV-1 (chiing C80) co kich thudc ngin nhit (626 bp cua 
5'UTR va 315 bp ciia 3'UTR). 

Tiir khda: DHA V-1, DHA V-2, DHA V-3, he gen, phdn doan gen, viem gan vit, viing ma hod, viing khong md hoa 

DAT V A N D E P3 (Kim et al, 2006; 2007; Tseng, Tsai, 2007a,b; 
Ding, Zhang, 2007; Tseng et al, 2007). Polypeptide 
duac phin cit tao nen 12 phan doan protein thinh 

Benh viem gan vit la benh hiiy6n nhiem cap tinh p î̂ ^ ^x^ L, VPO, VP3, VPl, 2Ai, 2A2, 2B, 2C, 
xiy ra d vit con 2 6 hian hidi, ty le chet cao, gay 3^^ 33^ 3^^ 3jj. ^^^g ^^x^ ^^^ t^^ ^j^^g ĵ̂ p 
thiet hai nang ne cho chin nudi vit d cic nuac fren ^^ ^^^^ .̂̂ ^ ^^^^ ^^^ polypeptide be ban (Ding, 
the gidi, frong do cd Viet Nam (OIE, 2008; zhang, 2007). 
Woolcock, 2003). Virus viem gan vit (Duck 
Hepatitis Vfrus A DHAV) cho din gin diy dugc Tren tiie gidi, mac du dugc phat hien tii tiirdc 
phan loai gdm 3 genotype: genotype 1 (DHAV-1), nhiing nam 1950 (Levme, Hofstad, 1945), nhung 
genotype H (DHAV-2) vi genotype III (DHAV-3) nghien ciiu virus viem gan vit chi dimg d miic do 
(Wang et al, 2008) khic vdi tiudc day phin loai chi khio sit lam sing benh tich, chin doin vfrus hgc va 
can cii vao kit qui huylt thanh hgc (Woolcock, phit triln vaccine tiiiyln thdng dh phdng chong 
2003; OIE, 2008). DHAV-1 phit hien d hiu hit cic (OIE, 2008). Tuy nhien, trong vdng 5 mm my, virus 
nudc'fren thi gidi; DHAV-2 d Dii Loan; vi DHAV- viem gan vit dugc nghien ciiu sau sac ve gen vi he 
3 mdi phit hien gin day d Hin Qudc vi Trung Qudc gen, die biet ve iing dung sinh hpc phin tii trong 
(Kim et al., 2007; 2009). DHAV thudc hp giim dinh, nghien ciiu he gen, phin loai va tim hieu 
Picornaviridae cd clu hiic he gen la RNA sgi dan quan he sinh hpc fron§ hp Picornaviridae (Tseng, 
duang gdm 7 600 din 7.700 nucleotide (tiiy tifrig Tsai, 2007a,b). Cd nhieu quan diem khic nhau ve 
chiing), ngoii vung khdng ma hda (UTR) d diu 5' vi phan loai di dugc dua ra de phin biet cic chiing cua 
3', chi chiia duy nhit mdt khung doc md (open cic type virus viem gan vit khic nhau mdi dugc phit 
reading frame, ORF) gdm 3 td hgp gen la P1, P2 vi hien tren the gidi (Kim et al, 2006; 2007; Wang et 
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al, 2008). Cho din nay, gin 50 he gen hoin chinh 
cua virus viem gan vit da dugc giai ma vi phan tich, 
trong do cd fren 30 chung thudc DHAV-1, hai chiing 
thudc DHAV-2 vi 15 chung thudc DHAV-3, ciing 
nhu mdt sd phin doan gen/vung gen cua mdt sd 
chung khac nhau da dugc thu nhin 
(http://www.picomaviridae.coin/avihepatovirus/dhav 
/dhav.htm). 

Tir trudc tdi nay, tai Viet Nam, virus gay benh 
viem gan vit chi mdi xic dinh thudc genotype I 
(DHAV-1), bao gdm ca mdt sd chung virus vaccine 
hien dang dugc su dung (Le Thanh Hda et al, 1986; 
Nguyin Diic Luu, Vu Nhu Quan, 2002; Doin Thi 
Thanh Huang et al, 2009). Trong mdt nghien cuu 
gin day, bang cap mdi die hieu ciia DHAV-3, chiing 
tdi di phit hien va xic dinh mdt sd chung virus viem 
gan vit (DNJ, DN2, NC, BM) thudc genotype III 
(DHAV-3), lin diu tien dugc phin lip tai Viet Nam 
(Doin Thi Thanh Huang et al, 2010). Muc dp tuang 
ddng ve amino acid cua protein khing nguyen VPl 
giiia virus cudng ddc thudc DHAV-3 vdi mdt chimg 
vaccine thudc DHAV-1 dang su dung tai Viet Nam 
li rit thap, chi cd 74 - 77% (Doin Thi Thanh Huang 
et al, 2010). Vdi muc dich cd dugc du lieu gen vi 
he gen cua mdt chimg thudc DHAV-3 cua Viet Nam, 
chiing tdi tien hanh giai ma va phan tich toan bp he 
gen cua chiing DN2 phan lap tai Ddng Nai nam 
2009. 

Trong bai bao nay, chiing tdi gidi thieu qua trinh 
thu nhan va giai ma he gen chiing DN2 thudc 
DHAV-3 va nhung die diem tdng thi vl clu true ciia 
he gen phan tich tir chung niy. 

NGUYEN LIEU VA PHUONG P H A P 

Virus cuorng doc chung DN2 va tach chiet RNA 
chii-a he gen virus 

Miu benh phim viem gan vit phan lap d vit 
benh tai tinh Ddng Nai nim 2009, dugc tilp truyin 
qua phdi triing vit 11 ngiy tudi tai Bd mdn Vi sinh 
vat Truyin nhilm, Khoa Thii y, Trudng Dai hpc 
Ndng nghiep Hi Ndi. Vfrus viem gan vit cudng ddc 
ky hieu DN2, dugc giam dinh la thudc type III 
(DHAV-3) bing chi thi phan tu gen khing nguyen 
VPl (Doan Thi Thanh Huang et al, 2010). 

RNA he gen cua virus dugc tich chilt bing 
bp sinh phim QIA-amp Viral Mini kit (QIAGEN 
Inc.) theo hudng dan ciia nha sin xuit va bao 

quin d -20''C cho din khi su dung. 

Chuyin doi cDNA tv RNA bSng moi xac suat 
hexamer 

DNA bd sung (cDNA) dugc tdng hgp theo 
phuang phap chuyen ddi tir RNA he gen cua virus 
bang mdi xic suit (hexamer) sit dung bd kit va 
enzyme Maxinjia Reverse Transcriptase cua hang 
Fermentas. Phin ung cDNA dugc thuc hien dung 
tich 20 |J,1 gdm cd cic thinh phan sau: Cho 2 jil (100 
ng/|il) RNA tdng sd; 1 |xl (100 picomol/p,l) mdi 
hexamer, bd sung nude khu ion DEPC tdi thi tich 13 
]i\. U d 65'*C frong 5 phiit, lly ra cho vio di. Chuin 
hi tilp cic thinh phin gdm: 4 |j.l dem 5X AMV 
buffer; 0.5 l̂l RiboLock Ribonuclease inhibitor (40 
u/^ll); 2 \il dNTP (10 mM), 0.5 \il AMV Maxima 
Reverse Transcriptase (20 u/jil). Hdn hgp lai vdi 
nhau de cd 20 l̂l; frdn nhe vi ly tim nhe; ii 25''C 
frong 5 phiit, rdi u tilp d 50''C frong 60 phiit. San 
phim cDNA dugc bio quin d -20''C cho din khi su 
dung, dl thuc hien mdt loat cic phin iing PCR thu 
nhan tiing vung gen tiep ndi vio nhau. 

Chiln luge thiet 1(1 moi, thu-c hien PCR va giai 
trinh tv 

Chien luge thiet ke mdi: So sanh trinh tu chudi 
nucleotide cua tit ca 15 chimg DHAV-3 hien cd 
frong Ngin hing gen, tit dd, tim va chpn nhung viing 
ddng nhat de thiet ke chinh thiic 12 mdi (6 mdi xuoi 
va 6 mdi ngugc) vi mdt sd mdi phu frg, de thuc hien 
PCR va giai trinh tu true tiep (Bing 1). Mdi cap mdi 
dugc thiet ke sao cho khi thu dugc sin pham PCR 
cua he gen, cic doan DNA cd trinh tu ldng vao nhau 
it nhit khoing tir 80 den 100 nucleotide d cac dau 5' 
vi 3' Vai cac chudi nucleotide se dugc sip xIp gdi 
vio nhau nhu vay, se thu nhin dugc chudi cudi ciing 
cua toan bd he gen (Hinh 1). 

Chien lugrc thuc hien PCR vd xic ly sdn pham 
PCR: Cac phin iing PCR dugc thuc hien vdi chu 
tiinh nhiet: 94°C/5 phut; 35 chu ky [94''C/1 phiit, 
50"C/1 phiit, 72'*C/2 phiit] vi chu ky cudi ciing d 
72°C/10 phiit. Bio quin sin phim d -20"C cho din 
khi su dung. San phim PCR dugc kilm fra fren thjich 
agarose 1%, tinh sach bang bd sinh pham 
AccuPrep™ PCR Purification kit cua hang 
BIONEER (Hin Qudc), theo hudng din cua nha san 
xuit. Cac sin phim PCR thu dugc tii cic viing gen 
dugc giai trinh tu true tilp, fren miy Applied 
Biosystems (ABI) Model 3730XL. 
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Bang 1. Danh sach li^t ke moi su- dung cho vl$c thu nhin v i gii i trinh tv toin bd he gen cua vims viem gan vit cudng dpc 
Chung DN2 phan l ip tai Vl?t Nam. 

Ten moi Trinh tv nucleotide 

DHAV3F 5' ATGCGAGTTGGTAAGGAnTTCAG 3' 

DHAV3R 5' GATCCTGATTTACC/\ACAACCAT 3' 

DK1F 5' TTTGAAAGCGGCTGTGGTGTAG 3' 

DK1R 5'- GAGAGCAAAAGTTGGCATTCG -3' 

DK2F 5'- GTGGGTGATTTTCAGTGGGC -3' 

DK2R 5'- AACCAACCTCGGT/\AGTGAGCACG -3' 

DK3F 5'- TGGAATCACTTGTTCGTGCC -3" 

DK3R 5'- AGACTGCCATCCCTCATTGC -3' 

DK4F 5'- GCGTAGGTTTCCAATCCGAC -3' 

DK4R 5'- GCTAACAGATTGTCCCACTCAGC -3' 

DK5F 5'- TTTGACTACACAGITGCGTrCC -3' 

DK5R 5' AGGGTGGGGAGGAATAGTAAAG 3' 

DTI 8R 5' I I I I I I I I I I I I I I I I I I 3' 

Ky hieu s i n 
pham PCR 

D4 

Kich thirvc 
(kb) 

VPl 
Oe giam 
doan gen 

Dl 

D2 

D3 

djnh 
VPl 

-0,8 

-1,74 

-1,74 

-1,7 

-1,8 

05 
va 
05' 

-1,2 
va 

-1,22 

ATG 

653 

,1] 5'UTR 

(1.74kb) 

DKIF 
.21) 

Coding sequence for polyprotein 

DKJF 
(I653-l( 72) 

DHAV3F DHAV3R 
(2130-2150) t ^ (0.8kb) - ^ M M 2943) 

67S0bp 

DCIR 
VPl 

(1.74kb) 

D K 3 F ^ 
(3286-3305 

DK2R 
(34: 3-3390 

DK4F 
(4892-4911) 

(1.7kb) 

1̂ 1 « • • • • 

DK3R 
(4987-4968) 

(l.Skb) 
DK4R 

(6691-6669) 

T A A 

'408 

3'UTR| (7777bp) 

poIyA 

DT18R 

(1.2kb) -
DK5F DKteR 

• • • • • • • • • • • • • . • • ^ ^ • • • • t • • • • • • • • • • 
• • • • • • • ^ ^ • • • • • • • • • • « • • • B l ^ • • • • • • • • • • • • • • • ^ ^ ^ ^ • • • • • • • P B 

H....jr.........' . ^ • • • • T : ^ :^".:\'t:...,,'.'.'iJ' • • 

Hinh 1. Sa d6 bo tri mdi thuc hien PCR va qui trinh giai ma h$ gen vims vi6m gan vjt cudmg dpc chung pN2 thupc DHAV-
3. Mui tdn dai trdn ciing l i ORF chung kich thudc 6750 bp (ATG: ma khdi dau; TAA: ma ket thuc; cliiem vj tri 653-7408 
trong chuoi nucleotide cua he gen); c ic mui ten ngin bieu thj vj tn va chi^u 5'->3' cua cac moi vdi ten mdi (Bang 1) cCing vdi 
vj trf trong h§ gen; c ic vach gidi han giua 2 mdi l i s in phim PCR udc tfnh thu dugc; VPl da dugc xac djnh vj tri trong h# 
gen bang cap mdi DHAV3F-DHAV3R; polyA la chuoi adenine thdm vao d cuoi he gen khi sao chip; mui ten diit dogn bilu 
thj chuoi nucleotide sau gii i trinh ty cho dp dai toin bp he gen l i 7777 bp. Vung kh6ng ma hda d dau 5' h# gen la 5'UTR d 
diu 3' l i 3'UTR. 

Xvr If chuSi nucleotide san pham gen va toan bO 
hfgen 

Cic chudi nucleotide sin phim dugc chinh siia 
bing chuang tiinh SeqEdl.03, sip xIp vi xu ly 
chudi bing chuang tiinh AsemblyLIGNvl.9 va he 
chuang trinh MacVector 8.2 (Accelrys Inc.) fren 

miy Macintosh. Xic dinh ORF chung (ma hda cho 
polyprotein), 5'UTR (unttanslation region) vi 
3'UTR bing he chuomg hinh MacVector 8.2 
(Accelrys Inc.). Xic dinh cic doan gen thinh phan 
vi dilm cit cua polyprotein bing phuang phap so 
sanh, sip xep, doi chiiu su dung chuang hinh 
GENEDOC2.5 vi MacVector 8.2. Thinh phin 
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amino acid dugc thu nhin bing bd ma ciia vi sinh vat 
bac thip (vi khuin) cd frong Ngan hing gen, su dung 
chuang hinh GENEDOC2.5. Phin tich quan he phi 
he bing chuong trinh MEGA4.1 (Tamura et al, 
2007). 

Phan tich dac diem sap xep gen, thanh phan 
nucleotide trong he gen va vi tri phan cat cua 
polypeptide 

Chudi nucleotide he gen cua chimg virus viem 
gan vit DN2, dugc truy cap vio Ngan hing gen 

(http://vyvyw.blast.ncbi.nlm.nih.gov/blast.cgi) bing 
chuomg trinh BLAST, doi chiiu vdi trinh tu tuomg 
ling cua cac chung DHAV da dugc cdng bd. Mot 
chung thudc DHAV-3 (chiing AP-04114 (Han Qudc, 
DQ812093); mdt chung 04G (Dai Loan, EF067923) 
thudc DHAV-2 vi mdt chiing C80 (Trung Qudc, 
DQ864514) thudc DHAV-1, dugc chpn dl phan tich 
die dilm he gen cung vdi chung DN2 cua Viet Nam 
(Bang 2). Cic dilm phin cit polypeptide cua protein 
chung thanh cic protein thinh phan, dugc xac dinh 
dua vio phan tich ciia Ding, Zhang (2007). 

Bang 2. Danh sach cic chung DHAV-3 cua the gidi su dung trong phan tich so sanh thanh phan gen va moi quan h$ nguon goc 
phi he vdi chung DN2 cda Viet Nam. 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Ky hieu chung 

AP-03337 

AP-04009 

AP-04203 

AP-04114 

B63 

G 

C-GY 

C-FS 

GD 

SD01 

SD02 

C-YDF 

C-BLZ 

C-YCZ 

C-YCW 

So dang ky Ngan hang gen 

DQ256132 

DQ256133 

DQ256134 

DQ812093 

EU747874 

EU755009 

EU352805 

EU877916 

GQ122332 

GQ485310 

GQ485311 

GU066821 

GU066822 

GU66823 

GU066824 

Nu>d>c phan lap 

Han Quoc 

Hin Qudc 

Han Qudc 

Han Quoc 

Tmng Quoc 

Tmng Qudc 

Tnjng Quoc 

Tmng Quoc 

Tmng Quoc 

Tmng Qudc 

Tmng Quoc 

Tmng Quoc 

Tmng Quoc 

Tmng Qudc 

Tmng Quoc 

DNA hf gen su dgng 
trong phan tich 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6759 bp)* 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

ORF (6756 bp) 

*Ghi chu: Chung B63 (Trung Qudc, EU747874) cd ORF kich thuac 6759 bp, nhieu han cac chung khac trong DHAV-3 mOt 
bp ma (ATA). 

KET QUA VA THAO LUAN 

Thu nhan san pham PCR va xac dinh trinh tv 
nucleotide ciia h§ gen chung DN2 

De giim dinh trudc mdt each chinh xic chiing 
DN2 thudc type III (DHAV-3) cua vfrus cudng dgc 
viem gan vit hay khdng, chung tdi thilt kl cap mdi 
DHAV3F - DHAV3R thu nhan doan gen kicli thudc 
0,8 kb bing RT-PCR chiia toin bd chudi gen VPl, 
tach ddng vi giii trinh tu hare tilp. Qua trinh thuc 
hien, phin tich doan DNA chiia phin gen VPl da 

dugc chiing tdi cdng bd frong mdt bai bao trudc day 
vi ket qua phan tich cho thiy, chung DN2 chinh xac 
la virus viem gan vit thudc DHAV-3 (Doin Thi 
Thanh Huomg et al, 2010). Cac tiinh tu gen VPl cua 
cac chiing vi toin bd he gen virus viem gan vit ciia 
Viet Nam thu dugc trong nghien cuu nay dang dugc 
dang ky frong Ngan hang gen. 

Sau khi xic dinh li DHAV-3, chiing tdi tiln 
hinh chuyin ddi RNA cua chiing DN2 tiiinh DNA 
bd sung (cDNA) bing phuong phap chuyin cDNA 
sit dung hexamer xac suit (Fermentas Inc). Lay 2 Jll 
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cDNA ciia DN2 da chuyin ddi lam khudn cho mdi 
phan ling, chung tdi tiln hinh thuc hien ciing luc 5 
phin ling PCR, vdi cic c£ip mdi lin lugt li DKIF-
DKIR, DK2F-DK2R, DK3F-DK3R, Dk4F-DK4R, 
DK5F- DK5R/va DT18R, cho cic sin phim PCR la: 
Dl = -1,74 kb, D2 = -1,74 kb, D3 = -1,7 kb, E)4 = 
-1,8 kb, D5 = ~l,2/vi D5' = -1,22 kb (Bing 1, Hmh 
1). Sin phim PCR thu dugc cd chit lugng rit tdt, do 
vay, dugc tinh sach bang bd sinh phim AccuPrep^^ 
PCR Purication Kit (Bioneer, Hin Qudc) va giii 
trinh tu true tiep. Sau khi phin tich vi ghep ldng cac 
chudi nucleotide ciia cac phan doan Dl, D2, D3, D4, 
D5/D5' vdi nhau, chung tdi thu dugc 7777 bp la tdng 
dp dii ciia toan bd he gen cua virus viem gan vit 
chung DN2 va mdt day polyA d dau 3' (dang ding 
ky Ngan hing gen). 

Dac diem he gen cua virus viem gan vit cirdrng doc 
chiing DN2 

Trgttusapxqfhegen 

Chudi nucleotide (7777 bp) cua toin bd he gen ciia 
virus viem gan vit chiing DN2 cua Viet Nam dugc tray 
cap vio Ngan hing gen su dimg chuang trinh BLAST. 
Ket qua cho thiy, chiing DN2 thudc vl genotype 3 
(DHAV-3), vdi he sd tirang ddng dat 98 - 100% \ di 
15 chung hien cd da dang ky frong Ngin hing gen 
(Bang 2). Chung tdi chpn chimg cudng ddc AP-
04114 (Han Qudc) cung genotype HI vdi DN2, 
chiing 04G (genotype II) vi chung vaccine cua 
Trung Qudc C80 (genotype III) de so sanh. Ket qui 
dugc thdng ke d bing 3. 

Bang 3. Thdng kd dgc dilm h^ gen cua chung virus cudng doc DN2 cua Vipt Nam, so sanh vdi chOng AP-04114 (DHAV-3), 
Chung 04G (DHAV-2) v i chung C80 (DHAV-3) cua the gidi. 

Td 
hgp 
gen 

Gen DHAV-3 DHAV-2 DHAV-1 

DN2 AP-04114 04G C80 

Vj tri trong Kich thu>d>c Vj trf Kich thirdc Vj tri Kich thip6% Vj tn' 
h f gen cat cat cat 

Kich thudc 

3'UTR 7409-7777 369 367 366 315 

Vjtr i 
cat 

5'UTR 

L 

PI VPO 

VPS 

VPl 

1-652 

653 - 742 

743-1420 

1421-2131 

2132-2851 

bp 

652 

90 

678 

711 

720 

aa 

30 

226 

237 

240 

UG 

Q/G 

Q/G 

E/L 

bp 

652 

90 

678 

711 

720 

aa 

30 

226 

237 

240 

L/G 

Q/G 

Q/G 

E/S 

bp 

656 

90 

678 

711 

714 

Aa 

30 

226 

237 

238 

UG 

Q/G 

Q/G 

E/S 

bp 

626 

90 

678 

711 

714 

aa 

30 

226 

237 

238 

L/G 

Q/G 

Q/G 

E/S 

P2 2A1 2852-2911 60 20 NPG/P 60 20 NPG/P 60 20 NPG/P 60 20 NPG/P 

2A2 2912-3766 855 285 Q/S 855 285 Q/S 855 285 Q/S 855 285 Q/S 

2B 3767-4123 357 119 Q/S 357 119 Q/S 357 119 Q/S 357 119 Q/S 

20 4124-5122 999 333 Q/G 999 333 Q/G 999 333 Q/G 999 333 Q/S 

P3 3A 5122-5401 279 93 Q/S 279 93 Q/S 279 93 Q/S 279 93 Q/S 

38 5402-5503 84 34 Q/S 84 34 Q/S 84 28 Q/S 84 28 E/T 

3C 5504-6046 561 181 Q/G 561 181 Q/G 561 187 Q/G 561 187 Q/G 

3D 6047-7408 1362 453 1362 453 1362 453 1362 453 

T6ng c$ng 7777 2251 7775 2251 7772 2249 7691 2249 

Ghi chii: Vj trf cat giOa c ic phan dogn polypeptide thanh phan cua protein chung dugc xic djnh dua 
phin tfch chiing C80 cua Ding, Zhang (2007). Khung gen chda VPl ciia cic chung dugc bdi d|m de 

tren phuang phip 
nhan biet. 

H? gen cua virus viem gan vit chung DN2 cung gdm mdt khung dpc md (ORF) duy nhit ma hda cho mpt 
giong nhu tit ca cac vfrus viem gan vit khic da dupe protein chung (polyprotem) gdm 12 protem thanh phan. 
cdng b6, cd ciu tiiic die frung cua hp Picornaviridae, va them d hai diu tan ciing 5' va 3' cua he gen la hai 
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viing khdng ma hda (unfranslated region = UTR). 

Khung dpc md cd kich thudc 6756 bp, dugc xac 
djnh tii vi fri nucleotide thu 653 din 7408 frong chudi 
nucleotide ciia he gen, ma hda cho mdt protein chung 
chiia 22 51 amino acid. Vung khdng ma hda d dau cudi 
5' ciia he gen (5'UTR) cd kich thudc 652 bp; va vung 
khdng ma hda d diu cudi 3' cua he gen (3'UTR) co kich 
thudc 369 bp (Bang 3). Sau vung 3'UTR, d diu tan ciing 
3', he gen dugc adenyl hda (polyA). 

Dua vao trat tu ciia cic gen frong he gen ciia cic 
chiing virus viem gan vit da dugc cdng bd, trat tu s%) xep 

cua cac gen trong he gen ciia chung DN2 da xac dinh va 
ca bin ciing gidng nhu d cac virus khac trong hp 
Picornaviridae (Bing 3; Hinh 2). 

Trat tu he gen dugc khai quit nhu sau: Theo su 
phan bd, he gen DHAV-3 chiing DN2 dugc sip xIp 
gdm 5'UTR; L; td hgp PI (VPO; VP3; VPl); td hgp 
P2 (2A: 2A1 va 2A2; 2B; 2C); td hgp P3 (3A; 3B; 
3C; 3D); vi 3'UTR. Protem chung do chudi 
nucleotide gdm 6756 bp ma hda, sau vii lan phan 
cat, tao nen 12 protein thanh phin tham gia ho?t 
ddng sdng cua virus (Hinh 3). 

SAP XtP HE GEN DHAV 

5' UTR L P1 P2 P3 3'UTR 

5'UTR L VPO VP3 VP1 2A 2B 2C 3A 3B 3C 3D 3' UTR 

5'UTR L VPO VP3 VP1 2A1 2A2 2B 20 3A 3B 30 3D 1 3'UTR 

Hinh 3. Trit tu sap xdp cic gen trong he gen virus viem gan vjt nhdm A (DHAV) ndi chung, bao gdm c i DHAV-3 chung DN2 phan lap 
t^i Vidt Nam. 

Bing 4. Thanh phin nucleotide cOa hp gen va ty Ip (%) cua 
moi loai nucleotide su" dyng d vims viem gan \4t chung DN2. 

Base 

A 

T 

G 

C 

Tong so 

Toan bo he gen 

So lugng 

2144 

2292 

1724 

1617 

7777 

Tyle 
(%) 
27,6 

29,5 

22,2 

20,7 

100 

Khung doc md> 
(ORF) 

Sdlirgng 

1911 

1973 

1499 

1373 

6756 

Tyi# 

28,3 

29,2 

22,2 

20,3 

100 

Thanh phan nucleotide cau tao he gen 

Thanh phan nucleotide (A, T, G, C) ciu tao nen toan 
bd chudi nucleotide cua he gen (7777 bp) va khung dpc 
md (6756 bp) ciia chiing DN2 dugc xic dinh va thdng ke 
tai Bang 4. Ket qui cho thiy, sd lugng cac base su dung 
cho toin bd he gen va cho khung dpc md la tuong ddi 

bing nhau; hong dd A (27,6% va 28,3%); T (29,5% va 
29,2%); G (22,2% vi 22,2%); vi C 20,7 va 20,3%). Nhu 
vay, nhin chung A+T chiem khoang 58% vi G+C 
khoang 42%, bao dim can ddi ty le thanh phin 
nucleotide cau tao cua mdt he gen (Bing 4). 

Xac djnh vi tri phan loai cua chung virus viem 
gan v|t cvdrng dgc DN2 cua Viet Nam 

Hien nay, fren thi gidi da cd 66 he gen cua vfrus 
viem gan vit (48 thudc genotype I; 2 thudc genotype 
II; 16 thudc genotype III) dugc giii ma toin bp va 
phin tich diy du (http://www.picomavfridae.coni/ 
avihepatovirus/avihepatovirus.htm). frong dd ke ca 1 
chung DHAV-1 (chung vaccine VXXT) vi 1 chung 
DHAV-3 (chung DN2) cua Viet Nam (Doan Thi 
Thanh Huang et al, 2010), tiinh biy frong bai bao 
niy. Toan bd chudi nucleotide cua khung dpc md 
(6750 bp) cua 48 chiing thudc DHAV-1; 6756 bp ciia 
2 chung thudc DHAV-2 vi 6756 bp cua 16 chimg 
thudc DHAV-3 (chiing B63 li 6759 bp), dugc phan 
tich bing chuang hinh GENEDOC2.5 vi xac lap cay 
phi he bing chuong trinh MEGA4.1. 
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too 
100 

8 

100 

100 

100 
88 
99 

IOC 

Jm-CN-(EU395436) 
SC-CN-<FJ157174) 

.JH2.CN-(EU3aS435) 
SH.CN-(FJ1S7178) 
SG<:N- (FJ971623) 

Vac.CNKEU395440) 
ZZ<:N- (EU39S439) 

GS<:N- (FJ157175) 

ZJ-CN-(EF382778) 
CL-CN.(EF4Z7899) 
YN«N-(EU39S437) 
S 4 : N - ( E F 4 1 7 8 7 1 ) 

ZJ-CN-(FJ157176) 
FS-CN-(EU395438) 
R4:N-(EF5852aa) 
GFS99-CN-(FJ486344) 
CQYD.CN-(GUII66825) 
X.CN-(FJ496343) 
BJ-CN.(FJ157172) 
GZ<:N- (EU8S8310) 

E53.CNKER51313) 
H N < : N ^ F J 1 5 7 1 7 7 ) 

GFS06-CNKFJ496341) 
• 16179V-CN.(EU753359) 
GaYI)7.CN-(FJ496342) 

geJl DRL62^TCC-(OQ219396) 
HS-KR-(Dq812094) 
V X X T - V N * 

- 58S6-US-(Da249301) 
HP1.CNKEPI51312) 
R85952.ATCCKDQ226541) 

\ YZ-CN-(EU4Z7900) 
I T FFZ05.CN-(FJ496340) 

' GHZ04<;NKFJ496339) 

J GD-CN-(FJ157179) 
JX(FBng)-CN-(EU371S57) 
CLGJ4:N- (GUD66819) 

F-CN.(EU264072) 

HB4:N- (FJ157180) 

H-UKKDQ249300) 
CXHN-CNKGU066820) 
NA-CNKGQ130377) 

030 -1W- (DQ249299 ) 

C8a<:NKDQ864514) 
A66-CN-(OQ886445) 
JX(Zhang)-CN-(FJ157173) 
LVD 801 .CN-(FJ436047) 

HSS-KRKDQ812a92) 

100 I 04G-TW-(EF067923) 
90D-1W-(eF067924) 

10( 

B63.CNKEU747S74) 

f-DN2-VN •*• 
CYCZ-CN-(GU066823) 
CYCW-CNKGUa6S824) 

ICYOF.CN-(GU066S21) 
SD01.CN-(GCM8S310) 
SD(>2«N.(GQ485311) 
GD<;N.<Gai22332) 
FS<:N- (EU877916) 

' CBLZ-CN-(GU066822) 

G-CN-(EU75S009) 
CGY<:NHEU3528I15) 

J AP04009-KRHDQ256133) 
Il AP04114-KR.<DQ812093) 
1 AP03337.KR-(Da256132) 
'- AP04203-KR.(Da256134) 

Hinh 4. Mdi quan h$ phi hf v i vj trf phin lo îi cua cic chOng vims vidm gan vjt Vift Nam v i the gidi dga tren ca sd phin 
tich thinh phin nucleotide cua toin bd khung dpc md (6750 bp va 6756 bp), bang chuang trinh MEGA4.1 bang phuang 
phip kit ndi l i ln k l NJ (Neighbour-Joining), sit dgng dp tin c iy 1000 bootstrap. Diu ngoi sao chF din vj tri cOa virus 
cudng ddc viim gan vjt chung DN2 chCing toi phin l ip v i chung vaccine VXXT dang sCf dyng tai Vi#t Nam. 
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Kit qui phan tich pha he trinh bay d Hinh 4 cho 
thiy, cic chimg thudc ve 3 genotype tap hgp rieng 
biet thinh 3 nhdm chinh. Phin Idn cac chung viem 
gan vit thudc v l genotype I (48/66 chung so sanh), 
chii y l i la cac chimg ciia Trung Qudc, My, Anh, 
Han Qudc, Dai Loan v i chimg vfrus vaccine \ 'XXT 
dang su dung tai Viet Nam cung n im frong nhdm 
genotype I (DHAV-1) (Hinh 4). Virus viem gan vit 
genotype II (DHAV-2) chi bao gdm hai chung vfrus 
mdi phan lap d Dai Loan (chiing 04G v i 90D), tao 
nen mdt nhanh hoin toin rieng biet. Virus cudng ddc 
viem gan vit chung DN2 ciia Viet Nam thudc ve 
genotype III (DHAV-3) cung vdi cic chung chi mdi 
dugc phan lap d Han Qudc va Trung Qudc. 

Nhu vay, phan tich trinh tu xic lap cay phi he xay 
dung tii trinh tu nucleotide cua toan bd khung dpc md 
ciia he gen cho thiy su tdn tai ciia ba genotype rieng 
biet frong quan the vfrus viem gan vit fren the gidi. Vi 
tri phan loai ciia chiing vims viem gan vit cudng ddc 
DN2 cua Viet Nam dugc xac dinh chinh xac la: Group 
TV: ssRNA positive-strand viruses: Order: 
Nidovirales; Family: Picornaviridae; Genus: 
Avihepatovirus; (Genotype: DHAV-3); Sfrain: DN2. 

KET LUAN 

Vims viem gan vit cudng ddc chung DN2 phan 
lap tai Viet Nam thudc genotype III (DHAV-3), vdi 
toin bd he gen cd kich thudc l i 7777 bp, chua mdt 
khung dpc md gdm 6756 bp, ma hda cho mdt protein 
chung gdm 12 protein thanh phan, cd cau tnic die 
trung ciia hp Picornaviridae, cd su sap xep gen lien 
tuc l i : 5'UTR/L/VP0/VP3/VPi/2Al/2A2/2B/2C/ 
3 " A / 3 B / 3 C / 3 D / 3 ' U T R . DHAV-3 l i genotype virus 
viem gan vit lan dau tien phat hien tai Viet Nam; lan 
dau tien dugc giii ma va phan tich toin bd he gen de 
xic dinh vi tri phan loai, thudc: Hp (family): 
Picornaviridae, Chi (genus): Avihepatovirus; 
Genotype: DHAV-3; Chiing (sfrain): DN2. 

Ldi cam on: Chiing tdi cdm an su hd trg kinh phi 
cua di tdi nhanh do PGS. TS. Le Thanh Hoa chii 
nhiem, thudc chuang trinh Cdng nghe sinh hgc 
Ndng nghiep "Ung dung ky thuat sinh hgc phdn tic 
de xdy dung danh muc gidng virus gia cdm qudc 
gia " do Trung tdm Kiem nghiem Thuoc thu y Trung 
uang chit tri (2010 2011). Cdm an Phdng Thi 
nghiem trgng diem Cdng nghe gen (Vien Cdng nghe 
sinh hgc) bao dam trang thiet bi de thuc hien cdng 
t(inh ndy. 

TAI LIEU THAM KHAO 

Ding C, Zhang D (2007) Molecular analysis of duck 
hepatitis virus type 1. Virology 361: 9-17. 

Doan Thi Thanh Huang, Nguyin Ba Hien, Le Thanh Hoa 
(2009) Nghien cdu dac tinh phan tu vims nhugc ddc vaccine 
viem gan vit tai ViSt Nam qua khao sat chudi gen khang 
nguyen VPl. Tgp chi Cong nghe Sinh hoc 7(1): 19-26. 

Doan Thi Thanh Huong, Nguyin Ba Hien, Le Thanh Hoa 
(2010) Phat hien lin diu tien genotype m (DHAV-3) virus 
gay b?nh viem gan vit tai ViSt Nam bing phuomg ph^ giam 
dinh phan tu. Tgp chi Cong nghe Sinh hqc 8(2): 145-152. 

Kim MC, Kim MJ, Kwon YK, Lindberg AM, Joh SJ, 
Kwon HM, Lee YJ, Kwon JH (2009) Development of 
duck hepatitis A vims type 3 vaccine and its use to protect 
ducklings against infections. Vaccine 27: 6688-6694. 

Kim MC, Kwon YK, Joh SJ, Kim SJ, Tolf C, Kim JH, 
Sung HW, Lindberg AM and Kwon JH (2007) Recent 
Korean isolates of duck hepatitis vims reveal the presence 
of a new genome and serotype when compared to duck 
hepatitis viras type 1 type strains. Arch Virol 152(11): 
2059-2072. 

Kim MC, Kwon YK, Joh SJ, Lindberg AM, Kwon JH, 
Kim JH, Kim SJ (2006) Molecular analysis of duck 
hepatitis viras type 1 reveals a novel lineage close to the 
genus Parechovirus in the family Picomaviridae. / Gen 
Virol SI: 3301-3316. 

Le Thanh Hda, Nguyin Nhu Thanh, Nguyin Ba Hien 
(1986) Tinh thich iing dn dinh va bSnh tich tren phoi ga 
cua virus vacxin viem gan vit chung TN. Tgp chi Khoa hpc 
va Ky thudt Nong nghiep 284: 87-89. 

Levine PP, Hofstad MS (1945) Duck disease investigation. 
Annual Report of the New York State Veterinary College, 
Ithaca: 55-56. 

Nguyen Due Luu, Vii Nhu Quan (2002) Benh viem gan 
viras vit. Khoa hoc vd ky thudt Thiiy 9(1): 87-90. 

OIE (2008) Chapter 2.3.8. Duck viras hepatitis. Terrestrial 
Manual 2008 fhttp://www.oie.int/eng/normes/mmanuaI/ 
2008/pdf^2.03.08 DVH.pdf). 

Tamura K, Dudley J, Nei M, Kumar S (2007) MEGA4: 
Molecular Evolutionary Genetics Analysis (MEGA) 
software version 4.0. Moi Biol Evol 24: 1596-1599. 

Tseng CH, Knowles NJ, Tsai HJ (2007) Molecular analysis 
of duck hepatitis viras type 1 indicates that it should be 
assigned to a new genus. Virus Res 123: 190-203. 

Tseng CH, Tsai HJ (2007a) Sequence analysis of a duck 
picomaviras isolate indicates that it together with porcine 
enteroviras type 8 and simian picomaviras type 2 should 
be assigned to a new picomaviras genus. Virus Res 129(2): 
104-114. 

Tseng CH, Tsai HJ (2007b) Molecular characterization of a 

44 

http://www.oie.int/eng/normes/mmanuaI/


Tgp chi Cdng nghe Sinh hgc 9(1): 37-45, 2011 

new serotype ofduck hepatitis virus. Virus Res 126: 19-31. Woolcock PR (2003) Duck hepatitis, hi: Saif YM, Barnes 
Wang L, Pan M, Fu Y, Zhang D (2008) Classification of HJ, Glisson JR, Fadly AM, McDougald LR, Swayne DE 
duck hepatitis vfrus into three genotypes based on (Eds.). Disease of Poultry, 11th ed./owa 5tote [//liveraO' 
molecular evolutionary analysis. Virus Genes 37(1): 52-59. Press, Ames, lA: 343-354. 

COMPLETE GENOME SEQUENCE AND TAXONOMIC CLARIFICATION OF THE DN2 
STRAIN OF DUCK HEPATITIS A VIRUS GENOTYPE III (DHAV-3) FIRST TIME 
ISOLATED IN VIETNAM 

Doan Thi Thanh Huong', Nguyen Ba Hien^ Tran Xuan Hanh^ Le Thanh H o a ' ' 

'institute of Biotechnology, Vietnam Academy of Science and Technology 
'Hanoi Agriculture University 
^National Veterinary Company (NAVETCO), Ho Chi Minh City 

SUMMARY 

The entire nucleotide sequence of 1111 bp for the complete genome of a viralent strain ofduck hepatitis A 
viras (DHAV) first time isolated in Vietnam, designated as DN2, was obtained and taxonomically identified to 
genotype 111 (DHAV-3). The complete genomic sequence was obtained by segmented PCR amplification, 
using 5 overlapping anchor-primer pairs, with cDNA template converted from the RNA genome by random 
hexamer and by direct sequencing. The deduced gene order consists of 3 major parts, subsequently, a non-
coding region of 652 bp at 5' (5'UTR) as first region, followed up by an open reading frame (ORF) encoding 
for a polyprotein; and last, a non-coding region of 369 bp at 3' (3'UTR), ending with a poly-A sequence. ORF 
of the genome comprises of 6756 bp coding 2251 amino acids, including 12 compositional polypeptides such 
as L; VPO, VP3, VPl (PI comple); 2A1, 2A2, 2B, 2C (P2 complex); and 3A, 3B, 3C, 3D (P3 complex). 
Cleavage of 12 compositional proteins occured at sites of amino acids L/G, Q/G, Q/S, E/L, NPG/P as 
determined according to Ding, Zhang (2007). Compared with genome of the AP-04114 strain (Korea, 
GenBank: DQ812093) of DHAV-3 genotype, it revealed that gene order and size of each compositional genes 
in the open reading frame in the DN2 genome are the similar, except 2 nucleotides missing in the 3'UTR. 
Compared to a strain of DHAV-1 (C80, GenBank: DQ864514) and DHAV-2 (strain 04G, GenBank: 
EF067923), it revealed that the size of all DNA region coding for 11 proteins is similar, with an exception of 
VPl that size of this gene is of 720 bp in the strains DHAV-3 and 714 bp in the strains of DHAV-1. Non-. 
coding region in the strains of DHAV-1 (ie. strain C80) is the shortest (626 bp at 5'UTR and 315 bp at 
3'UTR). 

TOr khoa: coding-region, DHA V-1, DHA V-2, DHA V-3, duck hepatitis, genome, genomic region, non-coding 
region 
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