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TOM TAT

Toan B chdi nucleotide éa h gen virus viém ganivcuong doc 1an diu tién phandp tai Viét Nam, ky
hi¢u DN2, ¢m 7777 bpiddugc gidi ma va xaalinh thpc genotype 11l (DHAV-3). Chfiﬂ nucleotide éa toan
b6 hé gen DN2da duoc thu nkin bang phrong phép PCR phainan ardung 5 @p mbi méc ¢di vao nhau, i
khudn 1a cDNAdugc chuy:n ddi bang hexamer xac dtiva gii trinh tr truc tlep Trat tu h¢ gen DHAV-3
ching DN2, éip Xep gdm 3 phin chinh, &n lugt gdbm mit ving khdng ma héa dau 5’ goi la 5’UTR c6dd dal
la 652 bp, ép dén la mot khungdoc ms (ORF) kich thréc 6756 bp, mé hoa chootpolypeptide chung, @il
cung la vang khong méa héadiu 3' (3'UTR) do dai 369 bp, cbi cung i tiép bing mjt day polyA. Khung
doc mo gdm 6756 bp, ma hoa 2251 amino acidingl2 phanioan protein bao ¢m L; VPO, VP3, VP1 (théc
td hop P1); 2A1, 2A2, 2B, 2C (the t hop P2); 3A, 3B, 3C, 3D (thic © hop P3). & phan ét thanh 12
protein thanh pin dugc xay ra &i cacdiém cit c6 sr tham gia éa cac amino acid L/G, Q/G, Q/S, E/L va
NPG/P. So sanhév ching AP-04114(GenBank: DQ812093, Han Ga) cling thadc DHAV-3 cho thiy, sip
xép gen va & lugng nucleotide @i gen 1a gbng nhau, chviing 3'UTR & sai khac 2 nucleotide. So sash v
cac cliing thioc DHAV-1 (chaing C80, GenBank: DQ864514) va DHAV-2 (ciy 04G, GenBank: EF067923)
cho thiy, kich thréc cac phamtoan gen latrong ty, ngaai trir phan gen éa VP1 c6dd dai 720 bpy DHAV-3
va 714 bpy DHAV-1. Ving khéng ma héaia DHAV-1 (ching C80) c6 kich tihéc ngin nhit (626 bp aa

5'UTR va 315 bp ta 3'UTR).

Tir khda: DHAV-1, DHAV-2, DHAV-3,dgen, phariogn gen, viém ganiy ving ma hoa, ving khéng ma héa

PAT VAN BE

Bénh viém gan it 14 bénh truyén nhém cip tinh
xay ra & vit con 2 - 6 tan twi, ty 1¢ chét cao, gay
thiét hai nang ré cho chin nudi \it & cac mroc trén
thé gi¢i, trong d6 c6 Vit Nam (OIE, 2008;
Woolcock, 2003). Virus viém gan itv (Duck
Hepatitis Virus A - DHAV) chodén gin day duoc

phan lai gdm 3 genotype: genotype | (DHAV-1),

genotype Il (DHAV-2) va genotype Il (DHAV-3)
(Wanget al.,2008) khac #i truéc day phan lai chi
cin ar vao Kt qua huyét thanh ke (Woolcock,
2003; OIE, 2008). DHAV-1 phat & & hiu hét cac
nuéc trén tit gisi; DHAV-2 ¢ Dai Loan; va DHAV-
3 moi phat hén gin day & Han Quc va Trung Q6c
(Kim et al, 2007; 2009). DHAV théc ho
Picornaviridag c6 du trac & gen la RNA si don
dwong, gm 7.600dén 7.700 nucleotide (§uting
chang), ngoai viing khéng ma héa (UT&{au 5’ va
3, chi chra duy nlit mot khung doc ms (open

P3 (Kim et al, 2006; 2007; Tseng, Tsai, 2007a,b;
Ding, Zhang, 2007; Tsengt al, 2007). Polypeptide
dugc phan ét tao nén 12 phamoan protein thanh
phin gdm L, VPO, VP3, VP1, 2A1, 2A2, 2B, 2C,
3A, 3B, 3C, 3D; trong nku treong hpp ching p
tuc phan &t thanh cac polypeptide bém (Ding,
Zhang, 2007).

Trén t gioi, mac dudugc phat hén tir trude
nhirng rim 1950 (Levine, Hofstad, 1945), uig
nghién @u virus viém gan i chi ding ¢ mac d6
khao sat lam sangdnh tich, clin doan virus bc va
phat trén vaccine trugn thing dé phong cldng
(OIE, 2008). Tuy nhién, trong vong 3m nay, virus
viém gan w dugc nghién ¢u sau &c vé gen va B
gen, dac bigt vé ung ding sinh kc phan i trong
giamdinh, nghién ¢u k¢ gen, phan lgi va tim héu
quan & sinh tpc trong f Picornaviridae (Tseng,
Tsai, 2007a,b). C6 nhi quandiém khac nhau &
phan lai da dugc dua radé phan bét cac cling aa
cac type virus viém ganitkhac nhau @i duoc phéat

reading frame, ORF)dgn 3 © hop gen 1a P1, P2 va hién trén ti¢ gisi (Kim et al., 2006; 2007; Wangt

37



al., 2008). Chaién nay, @n 50 & gen hoan cimh
cua virus viém gan it da dugc giai ma va phan tich,
trongdo cé trén 30 amng thuwwe DHAV-1, hai ching
thuoc DHAV-2 va 15 cling thioc DHAV-3, ding
nher mot 5 phandoan gen/viing gent@ mt
ching khac nhau da duwgc thu nhln

boan Th Thanh Hronget al.

quan & —20°C chodén khi sr dung.

Chuyén d@bi cDNA tir RNA bing méi xac suat
hexamer

DNA b6 sung (cDNA) dwoc tng hyp theo
phuong phap chu§n doi tir RNA hé gen da virus

(http://www.picornaviridae.com/avihepatovirus/dhavbing mbi xac sut (hexamer) & dung b kit va

/dhav.htn).

Tu trudc i nay, & Viét Nam, virus gay énh
viém gan ¥ chi méi xac dinh thc genotype |
(DHAV-1), bao @m ci mot sb ching virus vaccine
hién dangdugc sr dung (Lé Thanh Hot al.,1986;
Nguyén Dac Luu, Vi Nhe Quan, 2002Poan Th
Thanh Hrong et al., 2009). Trong it nghién ¢u
gin day, bing cip mdi dic hiéu caa DHAV-3, chiing
t6i d& phat hin va xaadinh mjt sb ching virus viém
gan \t (DN1, DN2, NC, BM) thdc genotype lli
(DHAV-3), 1an dau tiénduoc phan 4p tai Viét Nam
(Poan Th Thanh Hrong et al.,2010). Mrc d6 tuong

enzyme Maxima Reverse Transcriptase cang
Fermentas. Rim tng cDNA dugc thec hién dung
tich 20l gdm c6 cac thanh @in sau: Cho 2l (100
ngil) RNA téng &; 1 pl (100 picomolf) moi
hexamer, b sung méc khr ion DEPC #i thé tich 13
pl. U ¢ 65°C trong 5 phat,dy ra cho vaaia. Chin
bi tiép cac thanh pgn gdm: 4 pl dém 5X AMV
buffer; 0.5ul RiboLock Ribonuclease inhibitor (40
u/pl); 2 pl ANTP (10 mM), 0.5u1 AMV Maxima
Reverse Transcriptase (20pl)/ Hon hop lai véi
nhaudé c6 20pl; tron nke va ly tam nk; u 25°C
trong 5 pht, i u tiép & 50°C trong 60 phut. &

dong v amino acid @a protein khang nguyén VP1 phim cDNA duoc bio quin & —20°C chodén khi st

gitra virus arong doc thupc DHAV-3 vgi mot ching

vaccine thgc DHAV-1 dang s dung ti Viét Nam
la rat thap, ch c6 74 - 77%%®Hoan Th Thanh Hrong

et al., 2010). Wi muc dich cddugc di liéu gen va
hé gen @a nmjt ching thigc DHAV-3 cia Viét Nam,
ching toi tén hanh gii ma va phan tich toanskthé

gen @a ching DN2 phan dp tai Bong Nai rim

20009.

Trong bai bao nay, ching tdiggithiéu qua trinh
thu ntin va gii ma k¢ gen cling DN2 théc
DHAV-3 va nhirng dic diém tdng thé vé& ciu tric dia
hé gen phan tichitching nay.

NGUYEN LIEU VA PHUGNG PHAP

Virus cwong doc ching DN2 va tach chét RNA
chira hé gen virus

Mau bénh pHim viém gan it phan ip ¢ vit
bénh ti tinh Bong Nai im 2009,duoc tiép truyén
qua phdi ting it 11 ngay tdi tai B6 mdn Vi sinh
vt - Truyén nhém, Khoa Thua y, Tedong Pai hoc
Néng nghép Ha Nbi. Virus viém gan it cuong doc
ky hiéu DN2, duoc giam dinh la théc type lli
(DHAV-3) bing cH thi phan & gen khang nguyén
VP1 (boan Th Thanh Hronget al.,2010).

RNA hé gen dia virusdugc tach chét bing
bo sinh pim QIA-amp Viral Mini kit (QIAGEN
Inc.) theo éng din cia nha &n xuat va ko
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dung, dé thuc hién mot loat cac plan ang PCR thu
nhan tirng vung gen &p noi vao nhau.

Chién lwgc thiét ké méi, thuc hiégn PCR va gai
trinh tw

Chién luoc thiét ké moi: So sanh trinhyt chidi
nucleotide éa #t ca 15 ching DHAV-3 hién c6
trong Ngan hang geny t16, tim va clon nhing vung
ddng nHit dé thiét ké chinh thirc 12 mdi (6 mdi xudi
va 6 mi ngugc) va mdt sd mdi phu tro, dé thuc hien
PCR va gii trinh tr truc tiép (Bang 1). Mbi cap moi
duogc thiét ké sao cho khi thulugc sin prim PCR
cua ke gen, caetoan DNA c6 trinh tr 16ng vao nhau
it nhét khoang tr 80 dén 100 nucleotidé cacdau 5’
va 3'. Vi cac chii nucleotide & duoc sip xép i
vao nhau ni vay, 8 thu nhin dugc chibi cudi cuing
cua toan b hé gen (Hinh 1).

Chién lroc thec hiégn PCR va # ly sin phim
PCR: Cac plin tng PCRdugc thec hién v6i chu
trinh nhit: 94°C/5 phat; 35 chu % [94°C/1 phdt,
50°C/1 phat, 79C/2 phat] va chu k cwi cung &
72°C/10 phat. Bo quan sin ptim ¢ -20°C chodén
khi sir dung. Sin prim PCRdwoc kiém tra trén thch
agarose 1%, tinh ash hking b sinh plm
AccuPrep™ PCR Purification kit ua héng
BIONEER (Han Qdc), theo lréng din cia nha &n
xuit. Cac &n phim PCR thudugc tir cAc ving gen
dugc giai trinh tr tryc tiép, trén may Applied
Biosystems (ABI) Model 3730XL.
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Bang 1. Danh séach liét ké mdi s&r dung cho viéc thu nhan va giai trinh tw toan bd hé gen cla virus viém gan vit cwéng doc
ching DN2 phan lap tai Viét Nam.

Tén mai Trinh t w nucleotide ?;] gin?l'gf:in chh(lig)u’o’c
DHAV3F 5 ATGCGAGTTGGTAAGGATTTTCAG 3 VP1

Dé giam dinh ~0,8
DHAV3R 5" GATCCTGATTTACCAACAACCAT 3 doan gen VP1
DK1F 5 TTTGAAAGCGGCTGTGGTGTAG 3
DK1R 5'- GAGAGCAAAAGTTGGCATTCG -3 b1 L
DK2F 5- GTGGGTGATTTTCAGTGGGC -3'
DK2R 5'- AACCAACCTCGGTAAGTGAGCACG -3 b2 L
DK3F 5- TGGAATCACTTGTTCGTGCC -3'
DK3R 5'- AGACTGCCATCCCTCATTGC -3 b3 L7
DK4F 5- GCGTAGGTTTCCAATCCGAC -3'
DK4R 5- GCTAACAGATTGTCCCACTCAGC -3 4 18
DK5F 5- TTTGACTACACAGTTGCGTTCC -3' p5 ~1,2
DK5R 5 AGGGTGGGGAGGAATAGTAAAG 3 va va
DT18R 5 TTTTTTTTTTTTTTTTTIT 3 b5’ ~1,22

ATG Coding sequence for polyprotein TAA
653 DHAV3F DHAV3R 408
( 4 S5UTR |(2130» 150292c-2943 3'UTR| (7777bp)
—— | — N ——
(1.74kb) <D- 1R VP1 PobA
DK1F ] m DT18R
(3-21) DKA4F DK4R
DK2IF (1.74kb) 2R (4892-4911) (6691-6669)
(1653-1p72) (3413-339D)

DK3F (1.7kb)
(3286-3305)

<
DK3R
(4987-4968)
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Hinh 1. So' d6 bd tri m&i thie hién PCR va qua trinh gidi ma hé gen virus viém gan vit cwong déc chiing DN2 thudc DHAV-
3. Mdi tén dai trén ctng la ORF chung kich thwdc 6750 bp (ATG: ma khéi dau; TAA: ma_ két thic; ch|em vi tri 6563-7408
trong chudi nucleotide ctia hé gen); cac mdi tén ngan bidu thi vi tri va chidu 5’->3 ctia cac mdi véi tén méi (Bang 1) cling Vi
vi tri trong hé gen; cac vach gié¢i han gitra 2 mdi & san pham PCR wéc tinh thu dwoc; VP1 da dwoc xac dinh vi tri trong hé
gen bng cép mdi DHAV3F-DHAV3R; polyA la chudi adenine thém vao & cudi hé gen khi sao chép; mii tén dit doan hiéu
thi chudi nucleotide sau giai trinh tw cho dé dai toan bd hé gen la 7777 bp. Vung khdng mé héa & dau 5’ hé gen la 5’'UTR &
dau 3' 1A 3UTR.

Xir ly chubi nucleotide sin phdm gen va toan § may Macintosh. Xadinh ORF chung (ma héa cho
hé gen polyprotein), 5’UTR  (untranslation region) va
3UTR bing kB chrong trinh MacVector 8.2
Céc chdi nucleotide 8n phim duoc chinh sra (Accelrys Inc.). Xaadinh cacdoan gen thanh g
bing chrong trinh SeqEd1.03,4s xép va xr ly va diém cit cua polyprotein bng phrong phap so
chwdi bing chrong trinh AsemblyLIGNv1.9 vaé sanh, &p xép, ddi chiéu sr dung chrong trinh
chuong trinh MacVector 8.2 (Accelrys Inc.) trénGENEDOC2.5 va MacVector 8.2. Thanh aph
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amino aciddugc thu nlin bing b ma dia vi sinh it
bac thip (vi khuan) c6 trong Ngan hang geni dung
chuong trinh GENEDOC2.5. Phan tich quaé giha
hé bing chrong trinh MEGA4.1 (Tamuraet al.,
2007).

Phan tich dic diém sip xép gen, thanh phin
nucleotide trong h¢ gen va \ tri phan cat cia
polypeptide

Chubi nucleotide B gen @a ching virus viém

boan Th Thanh Hronget al.

(http://www.blast.ncbi.nlm.nih.gov/blast.ggi bing
chuong trinh BLAST,ddi chiéu véi trinh tr trong
tng aia cac chng DHAV da dugc coéng k. Mot
chiang thuoc DHAV-3 (ching AP-04114 (Han Gic,
DQ812093); mt chaing 04G Pai Loan, EF067923)
thuoe DHAV-2 va not chang C80 (Trung Qéc,
DQ864514) thac DHAV-1, dugc chon dé phan tich
dic diém he gen cung ¥i chung DN2 a@ia Vit Nam
(Bang 2). Caaliém phan ét polypeptide aa protein
chung thanh cac protein thanhaphdugc xacdinh

gan \t DN2, dugc truy cép vao Ngan hang gen dua vao phéan tichia Ding, Zhang (2007).

Bang 2. Danh sach céc chiing DHAV-3 cla thé gidi st dung trong phan tich so sanh thanh phan gen va méi quan hé ngudn gbc

pha hé vé&i ching DN2 cla Viét Nam.

DNA hé gen str dung

TT Ky hi éu chang S6 dang ky Ngan hang gen N wéc phan | ap trong phan tich
1 AP-03337 DQ256132 Han Quéc ORF (6756 bp)
2 AP-04009 DQ256133 Han Quéc ORF (6756 bp)
3 AP-04203 DQ256134 Han Quéc ORF (6756 bp)
4 AP-04114 DQ812093 Han Quéc ORF (6756 bp)
5 B63 EU747874 Trung Quéc ORF (6759 bp)*
6 G EU755009 Trung Quéc ORF (6756 bp)
7 C-GY EU352805 Trung Quéc ORF (6756 bp)
8 C-FS EU877916 Trung Quéc ORF (6756 bp)
9 GD GQ122332 Trung Quéc ORF (6756 bp)
10 sSDo1 GQ485310 Trung Quéc ORF (6756 bp)
11 SD02 GQ485311 Trung Quéc ORF (6756 bp)
12 C-YDF GU066821 Trung Quéc ORF (6756 bp)
13 C-BLZ GU066822 Trung Quéc ORF (6756 bp)
14 c-YCz GU66823 Trung Quéc ORF (6756 bp)
15 C-YCW GU066824 Trung Quéc ORF (6756 bp)

*Ghi chl: Chang B63 (Trung Québc, EU747874) c6 ORF kich thwéc 6759 bp, nhiéu hon cac ching khéac trong DHAV-3 mét

bo ma (ATA).

KET QUA VA THAO LUAN

Thu nhan sin phdm PCR va xacdinh trinh tw
nucleotide aia hé gen ching DN2

bé giam dinh tréc mot cach chinh xac aimg
DN2 thuwc type Il (DHAV-3) aia virus arong doc
viém gan  hay khoéng, ching toi téfi ké cip mdi
DHAV3F — DHAV3R thu nlin doan gen kich théc
0,8 kb king RT-PCR chia toan b chbi gen VP1,
tach dong va gi trinh tr tryc tiép. Qué trinh thc
hién, phan tichdoan DNA chira ptin gen VP1da
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dugc chung téi cong dtrong ndt bai bao troc day
va kKt qua phan tich cho ty, ching DN2 chinh xac
l[a virus viém gan ¥ thuc DHAV-3 (Poan Th
Thanh Hronget al, 2010). Céc trinhytgen VP1 da
cac ching va toan b hé gen virus viém ganitcia
Viét Nam thuduogc trong nghién e¢u naydangdugc
dang ky trong Ngan hang gen.

Sau khi xacdinh la DHAV-3, ching toi én
hanh chugn déi RNA cua ching DN2 thanh DNA
bd sung (cDNA) Bng phmng phap chugn cDNA
sir dung hexamer xac 4t (Fermentas Inc).dy 2 pl
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cDNA cia DN2 da chugn doi lam khudn cho @i Dic diém hé gen dia virus viém gan it cudng doc
phan ung, chang téi in hanh tire hién cung luc 5 chiitng DN2

phan thg PCR, i cac @Gp mdi lan luot la DK1F-

DK1R, DK2F-DK2R, DK3F-DK3R, DKAF-DK4R, Trgt tr sip x6p hé gen

DK5F- DK5R/va DT18R, cho cacs ptim PCR la:

D1 = ~1,74 kbP2 = ~1,74 kb,P3 = ~1,7 kb, D4 = Chii nucleotide (7777 bp)ie toan b hé gen @a
~1,8 kb,D5 = ~1,2/va D5 = ~1,22 kb (@g 1, Hinh virus viém gan it ching DN2 @a Viét Namdugc truy
1). Sin pram PCR thuduoc 0 chat lugng rat tot, do  cap vao Ngan hang geit siung chrong trinh BLAST.
vay, duogc tinh sich king k) sinh plam AccuPrep™  Két qua cho thiy, ching DN2 thc V& genotype 3
PCR Puricat[on Kit (Bioneer, Han @) ‘va ghii  (DHAV-3), véi hé sb trong dong dat 98 - 100% i
trintl tr truc tiép. Sau khi phan tich va gh&mf cac 15 ching hién c6 da dang ky trong Ngan hang gen
chwi nucleotide da cac phadoan b1, b2, b3,b4, (Bang 2). Chang téi afn ching arong doc AP-
D5/D5’ véi nhau, ching toi thdugc 7777 bp ladng 04114 (Han Qéc) cung genotype Il & DN2,
do dai @ia toan b h¢ gen @a virus viém ganit ching 04G (genotype Il) va éhg vaccine ta
chang DN2 va ndt day polyAo dau 3’ (dangdang Trung Quc C80 (genotype lIIjié so sanh. Kt qua
ky Ngan hang gen). duoc thong ké bang 3. |

Bang 3. Théng ké d&c diém hé gen cla ching virus cuwong doc DN2 cua Viét Nam, so sanh voi ching AP-04114 (DHAV-3),
chdng 04G (DHAV-2) va chiing C80 (DHAV-3) cla thé gigi.

T6 Gen DHAV-3 DHAV-2 DHAV-1
hop
gen DN2 AP-04114 04G C80
Vitritrong Kichthwée Vitri Kichthwée  Viti Kichthwéce  Viti Kichthwéc Vi tri
hé gen cat cat cat cat
bp aa bp aa bp Aa bp aa
5UTR 1-652 652 - 652 - 656 - - 626 - -
L 653-742 90 30 L/G 90 30 L/IG 90 30 L/IG 90 30 L/IG

P1 VPO 743-1420 678 226 Q/G 678 226 Q/G 678 226 Q/G 678 226 QIG
VP3 1421-2131 711 237 QIG 711 237 QIG 711 237 QIG 711 237 QIG
VP1 2132 -2851 720 240 E/L 720 240 E/S 714 238 E/S 714 238 EIS

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 QIS 855 285 QIS 855 285 QIS 855 285 QIS
2B 3767-4123 357 119 QIS 357 119 QIS 357 119 QIS 357 119 QIS
2C 4124 -5122 999 333 Q/G 999 333 Q/G 999 333 Q/G 999 333 QIS

P3 3A 5122 -5401 279 93 Q/s 279 93 Q/s 279 93 Q/s 279 93 Qls
3B 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 QI/G

3D 6047 - 7408 1362 453 - 1362 453 - 1362 453 - 1362 453 -
3'UTR 7409 -7777 369 - - 367 - - 366 - - 315 - -
Téng ¢ éng 7777 2251 7775 2251 7772 2249 7691 2249

Ghi cha: Vi tri ¢t gitra cac phan doan polypeptide thanh phan cla protein chung dwoc xac dinh dwa trén phwong phap
phan tich chiing C80 clia Ding, Zhang (2007). Khung gen chtra VP1 clia cac ching dwoc bdi dam dé nhan biét.

~ He gen @a virus viém gan iv ching DN2 d@ing  gom mot khungdoc my (ORF) duy nfit ma hoa cho it
giong nhr tat ca cac virus viém ganitvkhacda dugc  protein chung (polyprotein)og 12 protein thanh gh
cong 1B, cé d@u tric dic trung aia hpy Picornaviridae, va théme haidau tn cung 5’ va 3’ ¢a k¢ gen la hai
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vung khéng ma héa (untranslated region = UTR).

Khung doc my c6 kich thwéc 6756 bp,dugc xac
dinh r vi tri nucleotide th 653 dén 7408 trong chii
nucleotide @a k¢ gen, ma hda cho ¢hprotein chung
chira 2251 amino acid. Ving khéng ma fiddau cubi
5’ cua I¢ gen (5’'UTR) cé kich tisc 652 bp; va vung
khdng ma hoa dau cwi 3 cua k¢ gen (3'UTR) c6 kich
thudc 369 bp (Bng 3). Sau ving 3'UTRy dau tén cling
3, hé¢ genduoc adenyl hda (polyA).

Dya vao tit ty cia cac gen trongéhgen @a cac
chang virus viém ganivdaduoc cong b, trat tu sip xep

SAP XEP HE GEN DHAV

boan Th Thanh Hronget al.

cha cac gen trongétgen ca chlng DN2da xéacdinh va
co ban ding gbng nhr ¢ céac virus khac trongoh
Picornaviridae(Bang 3; Hinh 2).

Trat tu hé genduoc khai quat nh sau:Theo &
phan 16, ¢ gen DHAV-3 ctiing DN2 duoc sip xép
gom 5'UTR; L; t hop P1 (VPO; VP3; VP1);6thop
P2 (2A: 2A1 va 2A2; 2B; 2C):6thop P3 (3A; 3B;
3C; 3D); va 3'UTR. Protein chung do diu
nucleotide §m 6756 bp ma hda, sau vanlphan
cit, tao nén 12 protein thanh fih tham gia hat
dong $ing aia virus (Hinh 3).

Hinh 3. Trat tw sdp xép cac gen trong hé gen virus viém gan vit nhém A (DHAV) néi chung, bao gém ca DHAV-3 chiing DN2 phan lap

tai Viét Nam.

Bang 4. Thanh phan nuclectide ctia hé gen va ty 1é (%) cia
moi loai nucleotide str dung & virus viém gan vit chtiing DN2.

Base Toanb 6 hé gen Khung doc mé
(ORF)
Sélweng Tylé Sélwong Tylée
(%)

A 2144 27,6 1911 28,3

T 2292 29,5 1973 29,2

G 1724 22,2 1499 22,2

C 1617 20,7 1373 20,3

Téngsé 7777 100 6756 100

Thanh phan nucleotide du tao h¢ gen

Thanh phn nucleotide (A, T, G, C)ic tao nén toan
bo chbi nucleotide éa k¢ gen (7777 bp) va khunipc
ma (6756 bp) @a ching DN2duoc xacdinh va tlong ké
tai Bang 4. K&t qua cho thy, $ luong céc basersdung
cho toan b hé gen va cho khundoc mv 1a trong ddi
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bang nhau; trongié A (27,6% va 28,3%); T (29,5% va
29,206): G (22,2% Va 22,29%); va C 20,7 va 20,3%) Nh
vay, nhin chung A+T cBim khaing 58% va G+C
khaing 42%, Bo dam can déi ty I¢ thanh phn
nucleotide u tao caa Nt hé gen (Bing 4).

Xac dinh vi tri phan loai caa ching virus viém
gan it cwong doc DN2 aia Viét Nam

Hién nay, trén th gi¢i da c6 66 B gen @a virus
viém gan # (48 thigc genotype I; 2 thic genotype
II; 16 thuwc genotype Ill)dugc giai ma toan b va
phan tichday du (http:/www.picornaviridae.com/
avihepatovirus/avihepatovirus.htnrongdo ké ca 1
chang DHAV-1 (ching vaccine VXXT) va 1 amg
DHAV-3 (chaing DN2) a@ia Viét Nam Poan Th
Thanh Hrong et al, 2010), trinh bay trong bai bao
nay. Toan B chwi nucleotide éa khungdoc mo
(6750 bp) éa 48 cling thibc DHAV-1; 6756 bp ¢a
2 ching thwoc DHAV-2 va 6756 bp ia 16 ching
thuoc DHAV-3 (ching B63 la 6759 bp)uoc phan
tich king chrong trinh GENEDOC?2.5 va xaad cay
pha hé bang chrong trinh MEGA4.1.
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100 | JHL-CN-(EU395436)
SC-CN-(FJ157174)
JH2-CN-(EU395435)
SH-CN-(FJ157178)
SG-CN-(FJ971623)
100 l Vac-CN-(EU395440)
ZZ-CN-(EU395439)
100 | GS-CN-(FJ157175)
ZJ-CN-(EF382778)
100 | CL-CN-(EF427899)
88 [ YN-CN-(EU395437)
99 | S-CN-(EF417871)
ZJ-CN-(FJ157176)
FS-CN-(EU395438)
R-CN-(EF585200)
GFS99-CN-(FJ496344)
CQYD-CN-(GU066825)
X-CN-(FJ496343)
99 | BJ-CN-(FJ157172)
GZ-CN-(EU888310)
99 | E53-CN-(EF151313)
HN-CN-(FJ157177)
95 1 GFS06-CN-(FJ496341)
— 16179V-CN-(EU753359)
- GQYO07-CN-(FJ496342)
98| | DRL62-ATCC-(DQ219396)
99 I HS-KR-(DQ812094)
VXXT-VN
5886-US-(DQ249301)
100|[ HP1-CN-(EF151312)
99| R85952-ATCC-(DQ226541)
Y Z-CN-(EU427900)
[[ FFZ05-CN-(FJ496340)

GHZ04-CN-(FJ496339)
10q | GD-CN-(FJ157179)
100l IX(Feng)-CN-(EU371557)
CLGJ-CN-(GU066819)
104 | F-CN-(EU264072)
HB-CN-(FJ157180)

™ H-UK-(DQ249300)

10d| [ CXHN-CN-(GU066820)
100f{~ NA-CN-(GQ130377)
96| 03D-TW-(DQ249299)

C80-CN-(DQ864514)

100

DHAV1

99

81f AB6-CN-(DQ886445)
JX(Zhang)-CN-(FJ157173)
100 | |~ LYo801-CN-(FI436047)

— HSS-KR-(DQ812092) J

04G-TW-(EF067923)
100 DHAV2

90D-TW-(EF067924)

B63-CN-(E*U747874)
4' DN2-VN
100 |_

CYCZ-CN-(GU066823)
[ CYCW-CN-(GU066824)
[ CYDF-CN-(GU066821)
[ SDO1-CN-(GQ485310)
SD02-CN-(GQ485311)
GD-CN-(GQ122332)
FS-CN-(EU877916)
{ CBLZ-CN-(GU066822)

DHAV3

G-CN-(EU755009)
CGY-CN-(EU352805)
AP04009-KR-(DQ256133)

94 AP04114-KR-(DQ812093)
" APO03337-KR-(DQ256132)
0.01 AP04203-KR-(DQ256134) -

Hinh 4. Méi quan hé pha hé va vi tri phan loai ctia cac chiing virus viém gan vit Viét Nam va thé gi¢i dwa trén co s& phan
tich thanh phan nucleotide cta toan bd khung doc mé (6750 bp va 6756 bp), bing chwong trinh MEGA4.1 bang phwong
phap két ndi lién ké NJ (Neighbour-Joining), st dung dé tin cdy 1000 bootstrap. DAu ngdi sao chi dan vi tri cta virus
cwdng doc viem gan vit chiing DN2 chang t6i phan Iap va ching vaccine VXXT dang st dung tai Viét Nam.
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Két qua phan tich ph h¢ trinh bays Hinh 4 cho
thdy, cac cling thibc vé 3 genotypedp hop riéng
biét thanh 3 nhém chinh. Bh lén cac cling viém
gan \it thusc vé genotype | (48/66 dimg so sanh),
cha yéu la cac chng aia Trung Qéc, My, Anh,
Han Quc, Pai Loan va ching virus vaccine VXXT
dang s dung &i Viét Nam ding rim trong nhém
genotype | (DHAV-1) (Hinh 4). Virus viém garitv
genotype Il (DHAV-2) chbao @m hai ching virus
méi phan ip ¢ Pai Loan (cling 04G va 90D),ab
nén ndt nhanh hoan toan riéngéhi Virus arong doc
viém gan ¥ chang DN2 d@ia Viét Nam théc vé
genotype Il (DHAV-3) cung &i cac ching ch mai
dugc phan 4p ¢ Han Quc va Trung Qbc.

Nhu vay, phan tich trinhut xac Bp cay pla hé xay
dung tr trinh & nucleotide ¢a toan b khungdoc ms
cua ré gen cho tﬁly ar ton @i cua ba genotype riéng
biét trong gan thé virus viém gan it trén té gisi. Vi
tri phan lai cia ching virus viém gan i cuong doc
DN2 aia Viét Namdugc xacdinh chinh xac laGroup
IV:  ssRNA  positive-strand _ viruses Order:
Nidovirales; Family.  Picornaviridae; Genus
Avihepatovirus; (GenotypeDHAV-3); Strain:DN2.

KET LUAN

Virus viém gan it cuong doc ching DN2 phan
lap tai Viét Nam thc genotype Il (DHAV-3), i
toan I hé gen co kich thée la 7777 bp, dm nmbt
khungdoc my gdbm 6756 bp, ma héa chodtrprotein
chung @m 12 protein thanh ph, c6 du tric dic
trung aia hy Picornaviridae,co sr sip xép gen lién
tuc la: 5'UTR/L/VPO/VP3/VP1/2A1/2A2/2B/2C/
3A/3B/3C/3D/3'UTR. DHAV-3 la genotype virus
viém gan ¥ lan dau tién phat Hin tai Viét Nam; &n
dau tiénduoc giai ma va phan tich toamté gendé
xac dinh vi tri phan lai, thudoc: Ho (family):
Picornaviridae, Chi (genus): Avihepatovirus;
Genotype DHAV-3; Ching (strain):DN2.
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boan Th Thanh Hronget al.
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COMPLETE GENOME SEQUENCE AND TAXONOMIC CLARIFICATIO N OF THE DN2
STRAIN OF DUCK HEPATITIS A VIRUS GENOTYPE Il (DHAV -3) FIRST TIME
ISOLATED IN VIETNAM

Doan Thi Thanh Huong', Nguyen Ba Hierd, Tran Xuan Hanh?, Le Thanh Hoa""

Ynstitute of Biotechnology, Vietham Academy ofi8sieand Technology
Hanoi Agriculture University
®*National Veterinary Company (NAVETCO), Ho Chi MiBity

SUMMARY

The entire nucleotide sequence of 7777 bp for timeptete genome of a virulent strain of duck hejsafit
virus (DHAV) first time isolated in Vietnam, desigted as DN2, was obtained and taxonomically idiextifo
genotype Il (DHAV-3). The complete genomic sequeneas obtained by segmented PCR amplification,
using 5 overlapping anchor-primer pairs, with cDplate converted from the RNA genome by random
hexamer and by direct sequencing. The deduced gelee consists of 3 major parts, subsequently, r& no
coding region of 652 bp at 5’ (5'UTR) as first regjdollowed up by an open reading frame (ORF) enupdi
for a polyprotein; and last, a non-coding regior869 bp at 3' (3'UTR), ending with a poly-A sequenCd&RF
of the genome comprises of 6756 bp coding 2251 amaids, including 12 compositional polypeptidestsu
as L; VPO, VP3, VP1 (P1 comple); 2A1, 2A2, 2B, 2@ (@mplex); and 3A, 3B, 3C, 3D (P3 complex).
Cleavage of 12 compositional proteins occured assdf amino acids L/G, Q/G, Q/S, E/L, NPG/P as
determined according to Ding, Zhang (2007). Compaséith genome of the AP-04114 stra{forea,
GenBank: DQ812093) of DHAV-3 genotype, it revealedttgene order and size of each compositional genes
in the open reading frame in the DN2 genome arestimilar, except 2 nucleotides missing in the 3'UTR.
Compared to a strain of DHAV-1 (C80, GenBank: DQ86)5and DHAV-2 (strain 04G, GenBank:
EF067923), it revealed that the size of all DNAioegcoding for 11 proteins is similar, with an eptien of
VP1 that size of this gene is of 720 bp in theisg@®HAV-3 and 714 bp in the strains of DHAV-1. Non
coding region in the strains of DHAV-1 (ie. stra@80) is the shortest (626 bp at 5’UTR and 315 bp at
3'UTR).

Tir khéa: coding-region, DHAV-1, DHAV-2, DHAV-3, duck hepstigenome, genomic region, non-coding
region
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