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TOM TAT

Toan bé chu01 nucleotide ciia hé gen virus viém gan vit cudng doc Iin ddu tién phén l3p tai Viét Nam, ky
hiéu DN2, gbm 7777 bp dé dugc gidi mi va x4c dinh thuge genotype 111 (DHAV-3). Chu01 nucleotide cua toan
bd hé gen DN2 di dugc thu nhén bang phuong phap PCR phén doan, str dung 5 cap mbi méc gbi vao nhau, véi
khudn 1a ¢cDNA duge chuyen dbi biang hexamer xéc sut va giai trinh ty truc tlep Trat twv hé gen DHAV-3
chiing DN2, sap xep gom 3 phan chinh, 1in lugt gdm mot viing khéng ma héa & diu 5 goi 1a 5"UTR c6 d6 da.l
14 652 bp, tiép dén 1a mot khung doc m& (ORF) kich thuéc 6756 bp, md hod cho mét polypeptide chung, cudi
cung la vung khéng m3 hoa ¢ dau 3’ (3°UTR) d6 dai 369 bp, cudi cling nbi t1ep bang mét day polyA. Khung
doc mé gdm 6756 bp, mi hoa 2251 amino acid, gbm 12 phén doan protein bao gom L; VPO, VP3, VPI (thufc
) hop P1); 2Al, 2A2, 2B, 2C (thudc td hop P2); 3A, 3B, 3C, 3D (thube t6 hop P3). Sy phan cét thanh 12
protein thanh phan dugc xdy ra tai cac diém cét co6 su tham gia cda cac amino acid L/G, Q/G, Q/S, E/L va
NPG/P. So sanh véi ching AP-04114 (GenBank: DQ812093, Han Quéc) ciing thuéc DHAV-3 cho thiy, sip
x&p gen va s luong nucleotide mdi gen 13 giéng nhau, chi viing 3'UTR 1 sai khac 2 nucleotide. So sanh véi
cac chung thu6c DHAV-1 (ching C80, GenBank: DQ864514) va DHAV-2 (ching 04G, GenBank: EF067923)
cho thdy, kich thuéc cic phan doan gen 14 twong tw, ngoai trir phin gen ciia VP1 c6 d6 dai 720 bp ¢ DHAV-3
va 714 bp ¢ DHAV-1. Ving khéng ma héa ciia DHAV-1 (ching C80) c6 kich thudc ngén nhit (626 bp cia
5’UTR va 315 bp cua 3’'UTR).

Tir khéa: DH;I V-1, DHAV-2, DHAV-3, hé gen, phdn doan gen, viém gan vit, vung md hod, vung khong ma hoa

DAT VAN PE P3 (Kim et al., 2006; 2007; Tseng, Tsai, 2007a,b;
Ding, Zhang, 2007; Tseng et al., 2007). Polypeptide
dugc phan cit tao nén 12 phan doan protein thanh

Bénh viém gan vit 1a bénh truyen nhiém cép tinh phin gdm L, VPO, VP3, VP, 2A1, 2A2, 2B, 2C,
xay ra & vit con 2 6 tudn tudi, ty 1€ chét cao, giy 3A, 3B, 3C 3D; trong nhidu truomg hop chiing t1ep

thl¢t hai ning né cho chin nudi vit & cac nudc trén ¢ phan ct thanh cic polypeptide bé hon (Ding
thé gidi, trong d6 c6 Viét Nam (OIE, 2008; tzuhafl’g’ 2007, poypep

Woolcock, 2003). Virus viém gan. vit (Duck ; .

Hepatitis Virus A DHAV) cho dén gan day duoc Trén thé gidi, mic 'dl‘l dugc phat hién tir trude
phan loai gdm 3 genotype: genotype I (DHAV-1), nhimg ndm 1950 (Levine, Hofstad, 1945), nhung
genotype II (DHAV-2) va genotype 111 (DHAV-3) nghién ciru virus viém gan vit chi dimg & mac dé
(Wang et al., 2008) khac véi truéc ddy phan loai chi  khao sat lam sang bénh tich, chin do4n virus hoc va
cin cir vao két qua huyét thanh hoc (Woolcock, phat trién vaccine truyén théng dé phong chéng
2003; OIE, 2008) DHAV-1 phat hién & hu hét cic  (OIE, 2008). Tuy nhién, trong vong 5 nam aay, virus
nuéc trén thé gi¢i; DHAV -2 & Pai Loan; va DHAV-  viém gan vit dugc nghién citu sau sic vé gen va hé
3 mdi phét hién gan diy ¢ Han Quoc va Trung Quoc gen, dic biét vé ung dung sinh hoc phan tr trong
(Kim et al., 2007 2009). DHAV thuéc ho giam dinh, nghién ciru hé gen, phan loai va tim hiéu
Ptcornavtrtdae ¢ chu trac hé gen la RNA s¢i don  quan hé sinh hoc trong ho Picornaviridae (Tseng,
duong, gom 7.600 dén 7.700 nucleotide (tuy timg  Tsai, 2007a,b). C6 nhiéu quan diém khac nhau vé
ching), ngoai ving khéng mé héa (UTR) & ddu 5’ va  phan loai da duoc dua ra dé phan biét cic ching cuia
3’, chi chira duy nhat mdt khung doc mo (open  cac type virus viém gan vit khac nhau méi dugc phat
reading frame, ORF) gbm 3 t§ hop gen la P1, P2 va hién trén thé gi6i (Kim et al., 2006; 2007; Wang et
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al., 2008). Cho dén nay, gin 50 hé gen hoan chinh
cua virus viém gan vit 33 dugc giai ma va phan tich,
trong dé c6 trén 30 ching thugc DHAV-1, hai chung
thugc DHAV-2 va 15 ching thugc DHAV-3, ciing
nhr mét sé phin doan gen/ving gen cliia mot s
ching khic nhau d3 dwgc thu nhin
(http.//www.picornaviridae.com/avihepatovirus/dhav
/dhav.htm).

Tir trudce toi nay, tai Viét Nam, virus giy béph
viém gan vit chi méi xac dinh thudc genotype 1
(DHAV-1), bao gdm c mét sé chiing virus vaccine
hién dang dugc sir dung (L& Thanh Hoa et al., 1986;
Nguyén Pac Lwu, Vii Nhr Quan, 2002; Poan Thi
Thanh Huong et al., 2009). Trong mdt nghién ciru
g?m day, b'fmg cap mbdi dic hiéu caa DHAV-3, ching
toi da phat hién va xac dinh mot ) chiing virus viém
gan vit (DN1, DN2, NC, BM) thudc genotype III
(DHAV-3), 14n dau tién dugc phén 13p tai Viét Nam
(Poan Thi Thanh Huong et al., 2010). Mic d6 twong
dbng v& amino acid cua protein khang nguyén VPI
giita virus cudong doc thuéc DHAV-3 véi mét chiing
vaccine thugc DHAV-1 dang sir dung tai Viét Nam
1a rét thip, chi c6 74 - 77% (Poan Thi Thanh Hwong
et al., 2010). Véi muc dich ¢6 duge dir liéu gen va
hé gen cua mét chung thuéc DHAV-3 clia Viét Nam,
chiing t6i tién hanh giai ma va phan tich toan bo hé
gen clia chung DN2 phén lap tai Péng Nai nim
2009.

Trong bai bdo nay, ching t6i gigi thiéu qua trinh
thu nhan va gidi md hé gen ching DN2 thudc
DHAV-3 va nhitng dic diém tdng thé vé ciu tric cua
hé gen phan tich tir ching nay.

NGUYEN LIEU VA PHUGONG PHAP

Virus cudng dfc chiing DN2 va tich chiét RNA
chira hé gen virus

Maiu bénh phim viém gan vit phan lap & vit
bénh tai tinh Péng Nai nim 2009, dugc tiép truyén
qua phéi trimg vit 11 ngay tudi tai B4 mén Vi sinh
vat Truyén nhiém, Khoa Tha y, Truong Pai hoc
Néng nghi¢p Ha N§i. Virus viém gan vit cudng doc
ky hiéu DN2, dugc gidam dinh 1a thudc type III
(DHAV-3) bing chi thi phan tir gen khang nguyén
VP1 (Podn Thj Thanh Huong et al., 2010).

RNA hé gen cta virus duge tach chiét bing
bd sinh phdm QIA- -amp Viral Mini kit (QIAGEN
Inc.) theo huéng din cta nha sin xudt va bao
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quan & —20°C cho dén khi sir dung.

Chuyén d8i ¢cDNA tir RNA bing mdi xdc suit
hexamer

DNA bd sung (cDNA) dugc tbng hop theo
phuong phap chuyen dbi tir RNA hé gen cia virus
bing mdi xac suit (hexamer) sir dung bd kit va
enzyme Maxima Reverse Transcriptase clia hing
Fermentas. Phan tng cDNA dugc thyc hién dung
tich 20 pl gém co cac thanh phan sau: Cho 2 pl (100
ng/ul) RNA téng sb; 1 ul (100 plcomol/ul) mdi
hexamer, bb sung mréc khir ion DEPC téi thé tich 13
ul. U & 65°C trong 5 pht, l4y ra cho vio d4. Chuin
bi tiép c4c thanh phin gém: 4 pl dém 5X AMV
buffer; 0.5 pl RiboLock Ribonuclease inhibitor (40
wul); 2 ul dNTP (10 mM), 0.5 pl AMV Maxima
Reverse Transcriptase (20 wul). Hon hop lai véi
nhau dé c6 20 pl; tron nhe va ly tdm nhe; u 25°C
trong 5 pht, roi 1 tiép & 50°C trong 60 phiit. San
phdm cDNA dugc bao quan & —20°C cho dén khi sir
dung, d& thuc hién mdt loat céc phan img PCR thu
nhén timg ving gen tiép ndi vao nhau.

Chién luge thiét ké mdi, thwe hién PCR va gidi
trinh tyr

Chién luoc thiét ké méi: So sanh trinh ty chudi
nucleotide cua tit ca 15 ching DHAV-3 hién c6
trong Ngén hang gen, tir do, tim va chon nhung vung
dong nhat dé thiét ké chinh thirc 12 mbi (6 mdi xubi
va 6 mdi ngugc) va mot sb m01 phu trg, dé thyc hxen
PCR va giéi trinh tur truc tJep (Bang 1). Méi <ap mdi
duogc thiét ké sao cho khi thu dugc san phim PCR
cua h¢ gen, cac doan DNA c6 trinh tu 16ng vao nhau
it nhit khoang tir 80 dén 100 nucleotide & cac dau 5
va 3’ Véi cac chudi nucleotide s& duge sap xep gbi
vao nhau nhu viy, s& thu nhan dugc chubi cubi cling
cua toan bo hé gen (Hinh 1).

Chién luge thuc hién PCR va xir Iy sin phim
PCR: Cac phan img PCR dugc thuc hién véi chu
trinh nhigt: 94°C/5 phat; 35 chu ky [94°C/1 phuit,

50°C/1 phit, 72°C/2 phit] va chu ky cu01 cung o

72°C/10 phat. Bao quéan san phim & -20°C cho dén
khi sir dung. San phim PCR dugc kiém tra trén thach
agarose 1%, tinh sach bing bo sinh phim
AccuPrep™ PCR Purification kit clia hang
BIONEER (Han Quéc), theo huéng dén clia nha san
xudt. Cac san pha‘im PCR thu dugc tir cac vung gen
dugc giai trinh ty truc tiép, trén may Applied
Biosystems (ABI) Model 3730XL.
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Bang 1. Danh séch liét k& mdi st dung cho viéc thu nhén va gidi trinh t toan bo hé gen cua virus viém gan vit cwdng doc

chiing DN2 phan lap tai Viét Nam.

Tén mdi Trinh ty nucleotide ';‘;‘2:‘;,23; Kic';;:;'éc
DHAV3F 5 ATGCGAGTTGGTAAGGATTTTCAG 3’ VP1
DHAV3R 5 GATCCTGATTTACCAACAACCAT 3 D giam dinh ~0.8
doan gen VP1
DK1F 5 TTTGAAAGCGGCTGTGGTGTAG 3’
DK1R 5'- GAGAGCAAAAGTTGGCATTCG -3' o1 ~1,74
DK2F 5'- GTGGGTGATTTTCAGTGGGC -3'
DK2R 5'- AACCAACCTCGGTAAGTGAGCACG -3' D2 .74
DK3F 5'- TGGAATCACTTGTTCGTGCC -3
DK3R 5- AGACTGCCATCCCTCATTGC -3' b3 -7
DK4F 5'- GCGTAGGTTTCCAATCCGAC -3'
DK4R 5'- GCTAACAGATTGTCCCACTCAGC -3’ b4 ~18
DKS5F 5'- TTTGACTACACAGTTGCGTTCC -3' p5 ~1,2
DK5R 5 AGGGTGGGGAGGAATAGTAAAG 3’ va va
DT18R 5 TITTITTTTITITITITIT b5 ~1.22
ATG Coding sequence for polyprotein TAA
63 DHAV3F DHAV3R - 48

al_ SUTR | (2130-2150) B> (0.8kb) @:o202903) J'UTR)| (7777bp)

e [ | ] __| A
(1.74kb) vP1 P
DKIF m DT18R
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DK3
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(1.2kb)
- DKSF DKBR
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(4987-4968)
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Hinh 1. So a8 b trf mi thuc hién PCR va qua trinh gidi ma hé gen virus viém gan vit cudng doc ching DN2 thugc DHAV-
3. Mi tén dai trén cung 1a ORF chung kich thuéc 6750 bp (ATG: ma Akhc’Jvi dau; TAA: méxl'(et t'ht'xc; chi_em 'vi tri 65?-740§
trong chudi nucleotide ciia hé gen); cac mii tén ngén biéu thj v tri va chieu 5'->3 clia c4c moi voi tén rr'16| (Bang 1) ciing véi
vi trf trong hé gen; cac vach gidi han gilra 2 mbi 14 san phadm PCR udc tinh thu dworc; VP1 da dugc xac dinh vi tri trong hé
gen béng cap mdi DHAV3F-DHAV3R; polyA la chudi adenine thém vao & cudi hé gen khi sao chép; miii tén dirt doan biéu
thj chudi nucleotide sau giai trinh ty cho d¢ dai toan bg hé gen 14 7777 bp. Ving khong ma héa & dau 5' hé gen la 5UTR &

diu 3' 13 3UTR.

Xir Iy chudi nucleotide san pham gen va toan b
hé gen

Céc chudi nucleotide san phérp dugc chinh sira
bing chuong trinh SeqEd1.03, sip xép va xir 1y
chudi bing chuong trinh AsemblyLIGNv1.9 va hé
chuong trinh MacVector 8.2 (Accelrys Inc.) trén

may Macintosh. Xac dinh ORF chung (mi héa cho
polyprotein), 5’UTR  (untranslation region) va
3'UTR bang hé chuong trinh MacVector 8.2
(Accelrys Inc.). Xac dinh cac doan gen thanh phén
va diém cit cia polyprotein bang phuong phap so
sanh, sip xép, dbi chiéu si dyng chuong trinh
GENEDOC2.5 via MacVector 8.2. Thianh phin
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amino acid dugc thu nhan béng bd ma cua vi sinh vat
bac thip (vi khuin) c6 trong Ngan hang gen, sir dung
chuong trinh GENEDOC?2.5. Phén tich quan hé pha
hé bang chuong trinh MEGAA4.1 (Tamura et al.,
2007).

Phan tich dic diém sip xép genm, thanh phén
nucleotide trong hé gen va vi tri phin ciit cia
polypeptide

Chudi nucleotide hé gen cia chung virus viém
gan vit DN2, dugc truy cdp vao Ngan hang gen

Poan Thj Thanh Huong et al,

(http://www.blast.ncbi.nlm.nih.gov/blast.cgi) bing
chuong trinh BLAST, dbi chiéu véi trinh tr _tuong

ung cua cac ching DHAV da dugc cong bb. Mot
chung thugc DHAV-3 (chung AP-04114 (Han Quéc,
DQ812093); mét ching 04G (Pai Loan, EF067923)
thugc DHAV-2 va mét ching C80 (Trung Quéc,
DQ864514) thusc DHAV-1, dugc chon d& phan tich
dic diém hé gen cung vdi chung DN2 cua Viét Nam
(Bang 2). Céc diém phén cat polypeptide ciia protein
chung thanh cac protein thanh phin, dwoc xic dinh
dua vao phén tich cia Ding, Zhang (2007).

Bang 2. Danh séch cac chiing DHAV-3 ciia thé gi¢i stz dung trong phén tich so sanh thanh phan gen va indi quan hé ngudn géc

pha hé véi chiing DN2 cia Viét Nam.

™ Ky hiéu chiing Sé aing ky Ngan hang gen  Nwéc phan Iap 3::9"&%‘;"&“& dyng

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 Qubc ORF (6756 bp)

8 C-Fs EU877916 Trung Quéc ORF (6756 bp)

9 GD GQ122332 Trung Quéc ORF (6756 bp)

10 SDo1 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-BL.Z GuU066822 Trung Quéc ORF (6756 bp)

14 c-ycz GU66823 Trung Quéc ORF (6756 bp)

15 Cc-YCW GU066824 Trung Quéc ORF (6756 bp)
*Ghi chi: Ching B63 (Trung Quéc, EU747874) c6 ORF kich thwéc 6759 bp, nhidu hon céc chiing khac trong DHAV-3 mft
bd ma (ATA).
KET QUA VA THAO LUAN dugc ching t6i cong bd trong mot bai béo trude day

Thu nhan sin phadm PCR va xac dinh trinh ty
nucleotide ciia hé gen chiing DN2

Pé giam dinh trudc modt cach chinh xac ching
DN2 thugc type III (DHAV-3) cua virus cudong doc
viém gan vit hay khong, ching t6i thiét ké cap mdi
DHAV3F — DHAV3R thu nhin doan gen kich thudce
0,8 kb bang RT-PCR chira toan b6 chudi gen VPI1,
tach dong va giai trinh ty truc tiép. Qué trinh thuc
hién, phén tich doan DNA chira phin gen VP1 di
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va két qua phén tich cho thiy, ching DN2 chinh xac
la virus viém gan vit thugc DHAV-3 (Poan Thi
Thanh Huong et al., 2010). Cac trinh ty gen VP1 cia
cac chiing va todn bd hé gen virus viém gan vit ciia
Viét Nam thu dugc trong nghién ciru nay dang duge
dang ky trong Ngin hang gen.

Sau khi xidc dinh 13 DHAV-3, chung t6i tién
hanh chuyén déi RNA cia ching DN2 thanh DNA
bé sung (cDNA) bing phuong phap chuyen cDNA
sir dung hexamer xac suit (Fermentas Inc). Lay 2 ul
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cDNA cia DN2 d4 chuyén dbi lam khudn cho mdi
phan {mg, ching t5i tién hanh thuc hién cing lic 5
phan ing PCR, vdi cac cip mdi 13n luot 1a DKIF-
DKIR, DK2F-DK2R, DK3F-DK3R, DK4F-DK4R,
DKSF- DK5R/va DT18R, cho cac san phdm PCR la:
Pl =~1,74 kb, D2 =~1,74 kb, D3 =~1,7 kb, P4 =
~1,8 kb, B5 = ~1,2/va D5’ = ~1,22 kb (Bang 1, Hinh
1). San phim PCR thu dugc c6 chit luong rét tbt, do
vy, dugc tinh sach bing bd sinh phim AccuPrc:pTM
PCR Purication Kit (Bioneer, Han Québc) va giai
trinh ty trrc tiép. Sau khi phan tich va ghép 1dng céc
chudi nucleotide ciia cac phan doan P1, D2, D3, D4,
D5/D5’ véi nhau, chang tdi thu dugc 7777 bp 13 tdng
d6 dai cua toan by hé gen cia virus viém gan vit
ching DN2 vi mét diy polyA & dau 3’ (dang ding
ky Ngan hang gen).

Dic diém hé gen ciia virus viéem gan vit cwomg dc
ching DN2

Trit ty sip xép hé gen

Chudi nucleotide (7777 bp) cuia toan bd hé gen cua
virus viém gan vit chiung DN2 ctia Viét Nam dugc fruy
cép vao Ngin hang gen sir dung chuong trinh BLAST.
Két qué cho théy, ching DN2 thufe vé genotype 3
(DHAV-3), véi hé s6 tuong ddng dat 98 - 100% \ &i
15 chung hién c6 dd dang ky trong Ngan hang gen
(Bang 2). Chung tdi chon ching cudng doc AP-
04114 (Han Qudc) cung genotype III véi DN2,
ching 04G (genotype II) va chung vaccine cua
Trung Quoc C80 (genotype III) dé so sanh. Két qua
dugc thong ké o bang 3.

Bang 3. Théng ké dac diém hé gen chia chling virus cuong déc DN2 clia Viét Nam, so sanh véi chiing AP-04114 (DHAV-3),

chiing 04G (DHAV-2) va chiing C80 (DHAV-3) clia thé giéi.

Td Gen DHAV-3 DHAV-2 DHAV-1
;g,‘,’ DN2 AP-04114 04G cao
Vjtritrong Kich thwéoc Vi ‘tri Kich thwoc Vi ‘tri Kich thwéec  Vj ‘tri Kich thwéc Vi ‘tn
hé gen cat cat cat cat
bp aa bp aa bp Aa bp aa
5'UTR 1-652 652 652 656 626
L 653 — 742 90 30 L/G 90 30 LG 90 30 L/G 90 30 L/G
P1 VPO 743-1420 678 226 Q/G 678 226 Q/G 678 226 QG 678 226 QG
VP3 1421-2131 711 237 Q/G 711 237 QG 711 237 QG 711 237 QG
VP1 2132-2851 720 240 ENL 720 240 EI/S 714 238 E/S 714 238 E/s
P2 2A1 2852-2911 60 20 NPG/P 60 20 NPG/P 60 2_0 NPG/P 60 20 NPG/P
2A2 2912-3766 855 285 Q/S 855 285 Q/S 855 285 AQJS 855 285 QJS
2B 3767-4123 357 119 Q/S 357 119 QIS 357 119 Q/S 357 119 QS
2C 4124 -5122 999 333 QG 999 333 Q/G 999 333 QG 999 333 Q/S
P3 3A 5122 -5401 279 93 /s 279 93 Q/s 279 93 Q/s 279 93 Q/s
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 QIG 561 187 QG 561 187 Q/G
3D 6047 - 7408 1362 453 1362 453 1362 453 1362 453
3'UTR 7409-7777 369 367 366 315
Téng céng 7777 2251 7775 2251 7772 2249 7691 2249

Ghi chi: V] tri cét gitra cac phan doan polypeptide thanh phan cla proteln chung dugc xac dinh dua trén phwong phap

phan tich chiing C80 ctia Ding, Zhang (2007).

Heé gen cua virus viém gan vit ching DN2 ciing
gibng nhu tat ca cic virus viém gan vit khac da dugc
cong bd, co clu triic dic trung cua ho Picornaviridae,

Khung gen chira VP1 clia cac ching dugc boi dam dé nhan biét.

gdm mét khung doc mo (ORF) duy nhit mé hoa cho mét
protein chung (polyprotem) gom 12 protein thinh phén.
va thém & hai d4u tin cing 5’ va 3’ clia hé gen 14 hai
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viing khong ma hoa (untranslated region = UTR).

Khung doc md cb kich thude 6756 bp, duogc xic
dinh tir vi tri nucleotide thir 653 dén 7408 trong chudi
nucleotide ciia hé gen, md héa cho mét protein chung
chira 2251 amino acid. Ving khéng mi héa & dau cubi
5’ cua hé gen (5’UTR) c6 kich thudc 652 bp; va ving
khong mi héa & diu cubi 3’ ciia hé gen (3°'UTR) ¢6 kich
thuée 369 by (Bang 3). Sau vimg 3’UTR, & diu tin cling
3’, hé gen duge adenyl hoa (polyA).

Dya vao trit tir clia cac gen trong hé gen cia céc
ching virus viém gan vit 33 dugc cong b, trit tur sip xép

SAP XEP HE GEN DHAV

Poan Thi Thanh Huong et al.

clia cac gen trong hé gen cia ching DN2 di xac dinh va
co ban ciing giong nhu & cac virus khic trong ho
Picornaviridae (Bang 3; Hinh 2).

Trat ty hé gen duoc khAi quat nhu sau: Theo s
phan b6, hé gen DHAV-3 ching DN2 dugc sap xép
gdm 5°UTR; L; t6 hop P1 (VPO; VP3; VP1); t6 hop
P2 (2A: 2Al va 2A2; 2B; 2C); t6 hop P3 (3A; 3B;
3C; 3D); va 3’UTR. Protein chung do chudi
nucleotide gbm 6756 bp mi hoéa, sau vai lin phin
cit, tao nén 12 protein thanh phan tham gia hoat
dong sbng cua virus (Hinh 3).

,,,,,,,,,

Hinh 3. Trat tw s3p xép cac gen trong hé gen virus viém gan vit nhém A (DHAV) néi chung, bao gém ca DHAV-3 chiing DN2 phan 1p

tai Viét Nam.

Bang 4. Thanh phan nucleotide clia hé gen va ty & (%) clia
mdi loai nucleotide st dung & virus viém gan vit chting DN2.

Base Toan bo hé gen Khung doc m&
(ORF)
Sélwong Tylé Sélwgng Tylé
(%)

A 2144 27,6 1911 28,3

T 2292 29,5 1973 29,2

G 1724 22,2 1499 22,2

Cc 1617 20,7 1373 20,3

Tongsé 7777 100 6756 100

Thanh phin nucleotide ciu tao hé gen

Thénh phén nucleotide (A, T, G, C) chu tao nén toan
bd chudi nucleotide cuia hé gen (7777 bp) va khung doc
mo (6756 bp) clia chiing DN2 duoc xéc dinh va théng ké
tai Bang 4. Ké qué cho thiy, sb lugng céc base sir dung
cho toan b hé gen va cho khung doc mé 14 twong dbi
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bang nhau; trong d6 A (27,6% va 28,3%); T (29,5% vi
29,2%); G (22,2% va 22,2%); va C 20,7 va 20,3%). Nhu
vay, nhin chung A+T chiém khoang 58% va G+C
khodng 42%, bao dim cén dbi ty 1& thanh phin
nucleotide cau tao ciia mdt hé gen (Bang 4).

X4c dinh vi tri phin loai clia chiing virus viém
gan vit cudng djc DN2 ciia Viét Nam

Hién nay, trén thé gii di c6 66 hé gen clia virus
viém gan vit (48 thudc genotype I; 2 thudc genotype
II; 16 thudc genotype III) duogc giai ma todn b va
phin tich diy du (http:/www. picornaviridae.con/
avihepatovirus/avihepatovirus.htm), trong d6 kécal
ching DHAV-1 (ching vaccine VXXT) va 1 chung
DHAV-3 (ching DN2) cia Viét Nam (Poan Thi
Thanh Huong et al., 2010), trinh bay trong bai bio
ndy. Toan bd chudi nucleotide ciia khung doc md
(6750 bp) ctia 48 ching thuc DHAV-1; 6756 bp cua
2 ching thuéc DHAV-2 va 6756 bp cua 16 chung
thuéc DHAV-3 (ching B63 1a 6759 bp), dugc phan
tich bing chuong trinh GENEDOC?2.5 va xéc 1ap cdy
phé hé bing chuong trinh MEGA4. 1.
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100 | JH1-CN-EU295435)
SC-CN{FJ157174)
JH2-CN-EU385435)
SHCN{FJ157178)
SG-CN{FJ971623)
100 VacCN-{EU395440)
2Z.CN{EU395439)
100 GS-CN{FJ157175)
ZJ-CN{EF382778)
100 | CL-CN{EF427899)
88 [ YN-CN{EU385437)
99 | S-CN{EF417871)
ZJ-CN{FJ157176)
FS-CN{EU395438)
R-CN-EF585200)
GFS99-CN{FJ496344)
CQYD-CN{GU066825)
X-CN-FJ496343)
99 | BJCN{FI157172)
GZ-CN{EUB88310)
99 | ES3-CN{EF151313)
HN-CN-{FJ157177)
95 1 GFS06-CN{FJ496341)
[~ 16179V-CN-EU753359)
- GQY07-CN-FJ496342)
DRL62-ATCC-DQ219396)
HS-KR{DQ812094)
VXXTVN
5886-US(DQ249301)
HP1-CN{EF151312)
R85952-ATCCDQ226541)
YZ-CN-{EU427900)
FFZ05-CN-FJ496340)
GHZ04-CN-{FJ496339)
GD-CN{FJ157179)
JX(Fong)-CN{EU371557)
CLGJ-CN{GLD66819)
F-CN-{EU264072)
HB-CN-(FJ157180)
H-UK<{DQ249300)
CXHN-CN{GUD66820)
NA-CN{GQ130377)
03D-TW-(DQ249299)
C80-CN-{DQ864514)
AB5-CN-{DQB36445)
JX(Zhang)-CN{FJ157173)
LYD801-CN-{FJ436047)
HSS-KR{DQB12092) 4

100 { 04G-TWHEF067523)
90D-TW{EF067924) ]D"‘“’z

B63-CN{EU747874)
—-I 100 [ ON2VN *
CYCZ-CN-{GU066823)
[ CYCW-CN{GU066824)
[ CYDF-CN{GU066821)
[ SD01-CN{GQeaS310)
SD02-CN{GQ485311)
GD-CN{GQ122332)
FS-CN{EUS77916)
l— CBLZ-CN-(GU066822)

DHAV1

81

100

—

DHAV3

G-CN-EU755009)
CGY-CN{EU352805)
1APNOO94(R-(DQ258133)

94 1 AP04114-KR(DQB12093)

H AP03337-KR-(DQ256132)
0.01 AP04203-KR{DQ256134)

Hinh 4. Méi quan hé pha hé va vj trl phan loai clia cac chling virus viém gan vityiét Nam va tpé gi¢i dya trén;cov s& phan
tich thanh phan nucleotide ctia toan bd khung doc mé (6750 bp va 6756 bp), bing chu’angAt.nnh MEGA4.1 par]g th_yng
phép két ndi lidn k& NJ (Neighbour-Joining), st dung dé tin cay 1000 bootstrap. Dég ngdi sao chl dan vj tri cla virus
cwéng dgc viém gan vit chiing DN2 ching t6i phan 1ap va ching vaccine VXXT dang st dyng tai Viét Nam.
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Két qua phén tich pha hé trinh bay & Hinh 4 cho
thdy, cac ching thudc vé 3 genotype tap hop ri€ng
biét thanh 3 nhém chinh. Phan 1én cé4c ching viém
gan vit thudc vé genotype 1 (48/66 ching so sanh),
chii yéu 1 cac ching cia Trung Québc, My, Anh,
Han Quéc, Pai Loan va chiing virus vaccine VXXT
dang sir dung tai Viét Nam ciing nim trong nhém
genotype I (DHAV-1) (Hinh 4). Virus viém gan vit
genotype 1l (DHAV-2) chi bao gdm hai chung virus
méi phan 1ap & Pai Loan (chung 04G va 90D), tao
nén mdt nhanh hoan toan riéng biét. Virus cudmg doc
viém gan vit ching DN2 cua Viét Nam thudc vé
genotype I1I (DHAV-3) cing vdi cac chung chi méi
duoc phén lap & Han Quéc va Trung Québc.

Nhu vy, phén tich trinh tir x4c 13p cdy pha hé xay
dung tir trinh tur nucleotide cua toan by khung doc m¢
cua h¢ gen cho t.hay su ton tai clia ba genotype riéng
biét trong quin thé virus viém gan vit trén thé gi6i. Vi
tri phin loai ciia chiing virus viém gan vit cuong ddc
DN?2 cua Viét Nam duoc xac dinh chinh xac 1a: Group

IV. _ssRNA _ positive-strand __ viruses; Order:
Nidovirales; Family: Picornaviridae; Genus:

Avihepatovirus; (Genotype: DHAV-3); Strain: DN2.
KET LUAN

Virus viém gan vit cuong dgc chung DN2 phéin
13p tai Viét Nam thudc genotype III (DHAV-3), voi
toan by hé gen co kich thudc 1a 7777 bp, chira mot
khung doc m¢ g6m 6756 bp, mi héa cho mot protein
chung gom 12 protein thanh phin, co cau tric dic
tnung ca ho Picornaviridae, ¢ su sip xép gen lién
tuc la: S5’UTR/L/VPO/VP3/VP1/2A1/2A2/2B/2C/
3A/3B/3C/3D/3’UTR. DHAV-3 la genotype virus
viém gan vit lan dau tién phat hién tai Viét Nam; lan
dau tién dugc giai ma va phan tich toan b hé gen dé
Xac dinh vi tri phan loai, thudc: Ho (family):
Picornaviridae, Chi (genus):
Genotype: DHAV-3; Chung (strain): DN2.

Loi cdm on: Chung t6i cdm on s hé trg kink phi
ciia dé tdi nhanh do PGS. TS. Lé Thanh Hoa chi
nhiém, thugc chuong trinh Céng nghé sinh hoc
Néng nghiép * ‘Ung dung ky thugt sinh hoc phdn tir
aé xay dung darih muc giong virus gia cam quéc
gia” do Trung tém Kiém nghiém Thudc thi y Trung
wong chu tri (2010 2011). Cam on Phong Thi
nghiém trong diém Céng nghé gen (Vién Cong nghé
sinh hoc) bdo dim trang thiét bi dé thuc hién cbng
tyinh nay.
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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 Hoa" "

!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 7777 bp for the complete genome of a virulent strain of duck hepatitis A
virus (DHAV) first time isolated in Vietnam, designated as DN2, was obtained and taxonomically identified to
genotype III (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, VP1 (P1 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
VP1 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).

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