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GEN P B l VA PB1-F2 CUA VIRUS C U M A/H5N1 C H U N G A/CK/VIETNAM/HG4/2005 VA 
SO SANH V 6 l M O T SO CHUNG PHAN LAP 2004 - 2007 TAI V U N G D O N G BANG SONG 
C U t J L O N G 

Tran Quang Vui', Nguygn Thi Bich Nga^ Doan Thi Thanh HtfOTlg^ Nguyin Ba Hien^ Le Thanh Hoa^ 

'Truong Dgi hoc Nong Ldm, Dgi hoc Hui ' i .. : -
^ Viin Cong nghe sinh hoc 
^Truang Dgi hoc Nong nghiep Hd Noi 

TOMTAT • 
c 

Toan bp ehuoi gen PBl cua mpt chiing virus ciim A/H5N1 phan lap tit ga Hau Giang nam 2005 (ky hieu 
A/Ck/Vietnam/HG4/2005) da dupc thu nhan, giai trinh tu va phan tich miic dp tuang d6ng ve nucleotide va 
amino acid vai mpt so chung phan lap nam 2004 - 2007 tai dong bang song Cuu Long. Ket qua phan tich cho 
thSy, toan bp gen PBl thu nhan dupc tir chung A/Ck/Viefriam/HG4/2005(H5N1) co dp dai 2274 bp, ma hoa 
cho chu6i polypeptide PBl gom 757 amino acid. 2274 bp la dp dai von co cua gen PBl a tat ca cac chimg cum 
A/H5N1 phan dong Quang Dong (Guangdong sublineage), hoan toan khong thay doi ke tit khi phat sinh clade 
1.0 (1997) cho den nay. PBl c6 11 nucleotide va 5 amino acid sai khac so vai cac chung A/H5N1 phan lap tii 
gia cam viing dong bang song Cim Long cac nam 2004 - 2007. Gen PB1-F2, long vao frong ehuoi nucleotide 
cua gen PBl tir vi tri 95 den 367, bao gom 90 amino acid. Amino acid asparagin (N) a vi tri 66 trong protein 
PB1-F2 khong bien doi a cac chimg A/H5N1 vung dong bang song Cim Long qua cac nam 2004 - 2007. Ty le 
dong nhat (identity) cua gen PBl chung A/Ck/Viefriam/HG4/2005 so voi cac chiing so sanh ve nucleotide thap 
nhat la 97%; cao nh4t la 99%; ty le tuang ddng (homology) ve amino acid la 98 - 99% (protein PBl) va 96 -
98% (protein PB1-F2). Tat ca 18 chimg phan lap tai dong bang song Cuu Long cimg clade 1.0, van thupc phan 
dong Quang Dong. 

Tie khoa: CumA/H5Nl, dong nhdt/tuomg dong, PBl, PB1-F2, thdnh phdn nucleotide/amino acid • 

DATVANDE 

Cum gia cam (avian influenza) la mgt benh 
truyen nhiem nguy hiem, c6 toe do lay lan nhatih vdi 
ty le chet cao trong dan gia cam nhiem benh, gay 
thiet hai kinh te ldn cho nhieu nuac fren the gidi. Tir 
nam 2003, cum gia cam do phan t)^e A/H5N1 xuat 
hien tai Viet Nam va tii do den nay benh xay ra lien 
tuc va dang la van de dich te phiic tap can phai giai 
quyet tai nudc ta (Le Thanh Hoa et al, 2008). He 
gen ciia virus ciim A phan type H5N1 bao gom 8 
phan doan (PB2, PBl, PA, HA, NP, NA, M, NS). 
Gen PBl (phan doan 2 frong he gen RNA sgi dan 
am ciia virus) ma hda enzyme PBl, la tieu don vi 
xiic tac ciia phiic hgp enzjmie RNA-polymerase 
frong qua trinh tong hgp RNA ciia virus, chiu frach 
nhiem gan mu RNA (Murphy, Webster, 1996). 
Nhung nghien ciiu gan day cho thay gen PBl lien 
quan den kha nang nang cao tinh gay benh 
(pathogenicity) ciia mgt so chiing virus H5N1 tren 
vit (Hulse-Post ei al, 2007). Gen PBl ciing la gen 
duy nhat co xuat xir tit virus ciim gia cSm dugc phat 
hien a cac virus gay dai dich ciim fren ngudi nam 

1957 va 1968 (Kawaoka et al, 1989). 

Protein PB1-F2 la mgt ehuoi polypeptide ngan, 
dugc ma hoa bdi mgt khung dgc md, long ban vao 
ben frong ehuoi nucleotide ciia PBl (Hinh 1), co 
chirc nang gay chet te bao theo chuang trinh 
(apoptosis) doi vdi cac te bao co nguon goc mien 
dich, dac biet la dai thuc bao phe nang (alveolar 
macrophage) theo ca che lam thay doi hinh thai, lam 
mat dien the cua mang ty the (Chen et al, 2001; 
Coleman, 2007). PB1-F2 lam te bao nhay cam vai su 
chet do tuang tac giiia 2 protein cua ty the: ANT3 
(adenine nucleotide franslocater 3) va VDACl 
(voltage-dependent anion channel 1). Tuang tac nay 
lam tang cudng tinh tham ciia ty the, lam cho cac san 
pham de dang thoat ra khoi ty the, do do khai dgng 
qua trinh chet theo chuang frinh (Zamarin et al, 
2005). Nghien cim gan day cho thay, su thay doi mgt 
amino acid, tir asparagine thanh serine a vi tri 66 
(N66S) frong ehuoi PB1-F2 c6 tac dung tang cuong 
kha nang gay benh ciia virus ciim va c6 vai fro quan 
frgng quyet dinh tinh fram frgng cua dai dich ciim 
(Conenello et al, 2007). 
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Chimg virus cum A/H5N1 phan lap tit ga Hau 
Giang nam 2005 (chimg A/Ck/Vietiiam/HG4/2o65 
(H5N1)) thuoc phan dong Quang Dong da dugc 
phan tich mgt so phan doan frong do co gen H5 va 
Nl (Tran Quang Vui et al, 2008). Trong bai bao 
nay, chiing toi xem xet su bien doi thanh phan 
nucleotide va amino acid cua gen PBl va gen PBl-
F2, so sanh voi cac chiing ciim A/H5N1 phan lap 
fren gia cam tai viing dong bang song Cim Long qua 
cac nam 2004 - 2007. 

NGUYEN LIEU VA PHUONG PHAP 

Benh pham 

Berth pham la dich khi quan-phe quan chiia virus 
cuang dgc cum AyH5Nl thu thap tir mgt ga mac 
benh tai Hau Giang nam 2005 (ky hieu la 
AyCk/Viefriani/HG4/2005(H5Nl) hay vin tit la 
CkHG4, da dugc vo boat bang nhiet do, bao quan d -
20°C. 

Tach RNA he gen cua virus 

RNA he gen ciia virus dugc tach chiet bang bg 
kit QIAamp Viral Mini kit (QIAGEN Inc.) theo 
hudng dan ciia nha san xuat. 

Thiet Ice moi va thuc hien phan irng RT-PCR 

De thu nhan toan bg phan doan 2 chiia gen PBl, 
cac cap mdi dimg cho phan iing RT-PCR dugc thiet 
ke nhu sau: 

M6ixuoi PBIFI: 5'TTGAATGGATGTCAATCC 
GA3'; 

M6i ngugc PB1R2: 5'CATCGGTATGTGTATC 
TGTAGTCC3'. 

M6i xuoi PB1F3: 5'TGAGCATTGGTGTTAC 
AGTG3'; 

M6i ngugc PB1R3: 5'AGTAGAAACAAGGCA 
'T''T"X"T"T"n ' 

BSng phan iing RT-PCR mgt buac, vdi cap m6i 
PB1F1-PB1R2 va cap mdi PB1F3-PB1R3, hai doan 
san pham ciia ehuoi nucleotide PBl cua chimg 
A/Ck/Vietnam/HG4/2005 da dugc thu nhan, theo 
chu tiinh nhiet: 42°C/59 phiit, 95''C/10 phiit, 40 chu 
ky [94°C/1 phiit, 55°C/1 phiit, 72°C/3 phiit], 72°C/10 
phiit, sau chu ky cuoi cimg bao quan san phim a 4°C 
cho den khi kiem fra va titih sach san pham. 

Kiem tra san pham, tach dong va giai trinh tv 

Cac san pham RT-PCR dugc kiem fra fren thach 
agarose 1%, tmh sach bing bg kit QIAquick 
Purification kit (QIAGEN) va dong hoa vao vector 
pCR2.1TOPO (Invifrogen). Tach dong va thu nhan 
DNA cua plasmid tai to hgp bang bg kit QIApreps 
Spin Mini kit cua hang QIAGEN. 

Trinh tu nucleotide cua plasmid tai to hgp dugc 
giai trinh fren may tu dgng ABI-3100 Avant Genetic 
Analyzer (Applied Biosystems) tai Phdng Thi 
nghiem frgng diem Cong nghe gen, Vien Cong nghe 
sinh hgc. Chuoi nucleotide dugc xit ly bang chuang 
trinh SeqEdl.03, sau do la chuang trinh 
AssemLIGNl.9 va he chuang trinh Mac Vector 8.2 
(Accelrys Inc.) fren may tinh Macintosh. So sanh ddi 
chieu va xir Iy so lieu cac chuoi bang chuang trinh 
GENEDOC 2.5. Thanh phan amino acid dugc thu 
nhan bang each sir dung bg ma ciia vi sinh vat bac 
thap (vi khuan) frong Ngan hang gen thong qua 
chuang trinh GENEDOC 2.5. 

Phan tich so lieu va chon chuoi so sanh 

Chiing tpi truy cap Ngan hang gen, thu thap 
chuoi gen PBl va PB1-F2 ciia cac chiing A/H5N1 
cudng dgc duong nhiem phan lap frong cac nam 
2004 - 2007 tit gia cam vimg dong bang song Cim 
Long tai Viet Nam. Danh sach cac chuoi gen PBl va 
PB1-F2 su dung frong nghien cuu nay dugc liet ke a 
bang 1. 

KET QUA VA THAO L U A N 

Ket qua thu nhan chudi gen PBl va PB1-F2 cua 
virus cum A/H5N1 chung A/Cl4/Vietnam/HG4/ 
2005 

Bang cac phuang phap sinh hgc phan tir bao 
gom phan iing RT-PCR, tach dong, giai trinh trinh tu 
va phan tich chuoi gen bang cac chuang trinh xu ly 
chuoi trinh tu nucleotide, chiing toi da thu nhan toan 
bg gen PBl va PB1-F2 ciia chiing A/Ck/Vietnam/ 
HG4/2005, hinh bay d hmh 1. 

Trinh tu trinh bay d Hinh 1 cho thiy, toan bg 
gen PBl thu nhan dugc tit chung A/Ck/Vietnam/ 
HG4/2005(H5N1) co do dai 2274 bp, ma hoa cho 
chuoi polypeptide PBl gom 757 amino acid. 2274 bp 
la do dai gen PBl von c6 a tat ca cac chimg ciim 
ATHSNl phan dong Quang Ddng (Guangdong 
sublineage), hoan toan khong thay doi ke tir khi phat 
sinh clade 1.0 cho d6n nay (Hulse-Post et al, 2007). 
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Long vao frong chuoi nucleotide ciia PBl, tir vi tri 
95 den 367 (lech 1 nucleotide fren khung dgc theo 
chi6u xuoi so vdi PBl) la PB1-F2, co do dai 273 bp 
bao gom 90 amino acid (Hinh 1). Nhu vay, toan bg 
chudi gen PBl va gen PB1-F2 16ng vao ben frong 
PBl cua chimg A/Ck/Vietiiam/HG4/2005 da dugc 
thu nhan va giai trinh tu. Su tan dung thanh phan 
RNA/DNA long gen de tao nen cau tnic gen boat 
dgng d virus la hien tugng hiem gap. Do vay, ciing 
voi gen NSl va NS2, gen Ml va M2, fren ciing mgt 
chuoi nucleotide a phan doan 2, c6 hai gen PBl va 
PB1-F2 cang chiing minh virus ciim A noi chung va 
H5N1 noi rieng c6 nhiing dac tmh cau true het siic 
dac sac. 

Phan tich bien doi thanh phan gen PBl va PBI
FI ciia Chung A/Ck/Vietnam/HG4/2005 so sanh 
vdi cac chung phan lap tai viing dong bang song 
Cihi Long trong cac nam 2004 - 2007 

Gen PBl ciia chiing A/Ck/Vietnam/HG4/2005 
co: 

- Mudi mgt nucleotide sai khac hoan toan so vai 
tat ca cac chimg so sanh (Bang 1) d cac vi tri: 551 

(OT), 616 (A>G), 894 (A>C), 917 (G>A), 968 
(T>C), 1000 (A>C), 1077 (OT), 1698 (A>G), 1809 
(OT), 1891 (OT), 2187 (OT); 

- Tam vi tri sai khac vdi 3 chimg phan lap cac 
nam 2005 - 2007: 360 (T>C), 525 (T>C), 702 (C>T), 
781 (A>T), 792 (G>A), 795 (G>A), 1254 (OT), 
1860 (OT); 

- Nam vi tri sai khac so vai tat ca cac chiing 
phan lap nam 2007: 504 (G>A), 664 (OT), 1092 
(A>G), 1098 (A>G), 1890 (A>G). 

- Ngoai ra chimg A/Ck/VietiiamyHG4/2005 con 
CO 2 nucleotide sai khac hoan toan so vdi tat ca cac 
chung phan lap frong cac nam 2004 - 2005 d cac vi 
tri 225 (A>G) va 1479 (A>G) (khong trinh bay a 
day). 

Nhiing thay doi ve nucleotide fren day, dan den 
sai khac hoan toan 5 amino acid fren protein PBl so 
voi tat ca cac chimg, cu the d cac vi tri S206G, 
S306N, M323T, S334R, L631F; 2 amino acid so vdi 
cac chiing phan lap nam 2005 - 2007, (S261C, 
N265K); va 1 amino acid (K168N) sai khac so vdi 
tat ca cac chung phan lap nam 2007 (Bang 2). 

Bang 1. Cac chudi gen cua cac chung A/HSNf ciia Viet Nam su dung de so sanh, phan tich gen PBl va PB1-F2. 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Gen dang ky 

A-CI<-VN-HG4-05 

A-CI<-VN-AG-010-04 

A-Ck-VN-VL-008-04 

A-Ck-VN-CT-018-04 

A-Ck-VN-LA-024-04 

A-Ck-VN-KG-076-04 

A-Ck-VN-DT-171-04 

A-Gk-VN-TG-023-04 

A-Dk-VN-TG-007A-04 

A-Dk-VN-1231-05 

A-Dk-VN-1233-05 

A-Dk-VN-1771-05 

A-Ck-VN-15-07 

A-Ck-VN-29-07 

A-Dk-VN-5-07 

A-Dk-VN-18-07 

A-Dk-VN-34-07 

A-Dk-VN-7-07 

Loai mac 

Ga 

Ga 

Ga 

Ga 

Ga 

Ga 

Ga 

Ga 

Vjt 

Vit 

Vjt 

Vjt 

Ga 

Ga 

Vjt 

Vjt 

Vjt 

Vjt 

Nam 

2005 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2004 

2005 

2005 

2005 

2007 

2007 

2007 

2007 

2007 

2007 

Phan type 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

H5N1 

Dja Phu'O'ng 

Hau Giang 

An Giang 

VFnh Long 

Can Tha 

Long An 

Kien Giang 

Dong Thap 

Tien Giang 

Tien Giang 

Soc Trang* 

An Giang* 

Can Tha* 

Soc Trang* 

Hau Giang* 

CaMau* 

Kien Giang* 

Can Thff* 

Ca Mau* 

So dang ky 

Nghien cuu nay 
c 

DQI 38149 

DQ138148 

DQ138151 

DQ138153 

DQ138157 

DQI 38156 

DQI 38152 

DQ138146 

CY029517 

CY029525 

CY029549 

CY029613 

CY029629 

CY029581 

CY029621 

CY029645 

CY029597 

Ghi chu: * Nguyen et at., 2008. 
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30 60 90 I 1 2 0 
ATGGATGTCAATCCGACTTTACTTTTCTTGftAaGTACCflGTGCaAAATGCTATAflGTACCACATTCCCTTftTACTGGaGACCCTCCATACaGCCATGGftACaCGGACaGGATACaCCaTG 

M D V N P T L L F L K V P V Q N A I S T T F P Y T G D P P Y S H G T G T G Y T M> 
M E Q G Q D T P W 

I CkHG4 P B 1 - F 2 ( 2 7 3 b p l — > 
CKHG4-PB1 ( 2 2 7 4 b p ) > 

1 5 0 1 8 0 2 1 0 2 4 0 
GACA<:AGTCaACAGftAC:ACaCC:AATATTCAGfl3»iAGCSG<3flAGTGGACAACaAACac:AGftGACTGGaGCACCCCAACTC:AACCCGftTTGftT<3GACC:ACTACCTGftAGATAATGRGCCCflflT 
~D T V N R T H Q Y S E K G K W T T N T E T G A P Q L N P I D G P L P E D N E P S> 

T Q S T E H T H I Q K R G S G Q Q T Q R L E H P N S T R L M D H Y L K I H . S P V 
CKHG4 P B l - r 2 ( 2 7 3 b p ) > 

CKHG4-PB1 ( 2 2 7 4 b p ) > 
2 7 0 300 3 3 0 360 

GGGTATGC:AC:ftAACAGATTGTGTATTGGAAGC:AATGC3CTTTCCTTGAAGft&TCCCACCCaGGGATCTTTGftftftACTCGTGTCTT(SAAACGaTGGAftftTTGTTC:flACaAACaAGAGTGG&T 
G Y A Q T D C V L E A M A F L E E S H P G I F E N S C L E T M E I V Q Q T R V D > 

G M H K Q I V Y W K Q W L S L K N P T Q G S L K T R V L K R W . K L F H K Q E W I 
CKHG4 P B 1 - F 2 ( 2 7 3 b p ) > 

^ C K H G 4 - P B l ( 2 2 7 4 b p ) > 
I 390 4 2 0 4 5 0 480 

AARCTGACCCAAGGTCGCCAGACCTATGACTGGACATTGAATAGAAACCAACCGGCTGCAACTGCTTTGGCCAACACTATAGAAATCTTCAGATCGAACGGTCTAACAGCCAATGAATCG 
K L T Q G R Q T Y D W T L N R N Q P A A T A L A N T I E I F R S N G L T A N E S > 

H * > 
_ C K H G 4 - P B 1 ( 2 2 7 4 b p ) _ 

5 1 0 540 5 7 0 600 
GGACGGCTAATAGATTTCCTCAAGGATGTGATGGAATCAATGGATAAGGAAGAAATGGAGATAACAACACACTTCCAGAGAAAGAGAAGGGTGAGGGACAACATGACCAAGAAAATGGTC 

G R L I D F L K D V M E S M D K E E M E I T T H F Q R K R R V R D N M T K K M V > 
CKHG4-PB1 ( 2 2 7 4 b p ) > 

630 6 6 0 690 720 
ACACAAAGAACAATAAGGAAGAAAAAACAAAGGCTGAACAAAAAGAGCTACCTGATAAGAGCACTGACACTGAACACAATGACAAAAGATGCAGAAAGAGGCAAATTGAAGAGGCGAGCG 

T Q R T I R K K K Q R L N K K S Y L I R A L T L N T M T K D A E R G K L K R R A > 
CKHG4-PB1 ( 2 2 7 4 b p ) > 

7 5 0 7 8 0 8 1 0 840 
ATTGCAACACCCGGAATGCAAATCAGAGGATTCGTCTACTTTGTTGAAACACTAGCGAGGAGTATCTGTGAGAAACTTGAGCAATCTGGACTCCCAGTCGGAGGGAATGAGAAGAAGGCT 

I A T P G M Q I R G F V Y F V E T L A R S I C E K L E Q S G L P V G G N E K K A > 
C K H G 4 - P B 1 ( 2 2 7 4 b p ) > 

8 7 0 900 9 3 0 960 
AAATTGGCAAACGTCGTGAGGAAGATGATGACTAACTCACAAGATACTGAACTATCCTTTACAATTACTGGAGACAGTACCAAATGGAATGAGAATCAGAATCCTAGGATGTTTCTGGCA 

K L A N V V R K M M T N S Q D T E L S F T I T G D S T K W N E N Q N P R M F L A > 
CKHG4-PB1 ( 2 2 7 4 b p ) • > 

990 1 0 2 0 1 0 5 0 1080 
ATGATAATGTACATCACAAGGAACCAGCCAGAATGGTTTAGGAATGTCTTAAGCATTGCTCCTATAATGTTCTCAAACAAAATGGCGAGACTAGGAAAAGGATACATGTTCGAAAGCAAG 

M I M Y I T R N Q P E W F R N V L S I A P I M F S N K M A R L G K G Y M F E S K > 
CKHG4-PB1 ( 2 2 7 4 b p ) > 

1 1 1 0 1 1 4 0 1 1 7 0 1200 
AGCATGAAGTTACGAACACAAATACCAGCAGAAATGCTTGCAAACATTGATCTTAAATACTTCAATGAATTAACGAAAAAGAAAATTGAGAAAATAAGGCCTCTATTAATAGATGGTACA 

S M K L R T Q I P A E M L A N I D L K Y F N E L T K K K I E K I R P L L I D G T > 
CKHG4-PB1 ( 2 2 7 4 b p ) > 

1 2 3 0 1 2 6 0 1 2 9 0 1320 
GCCTCATTGAGCCCTGGAATGATGATGGGCATGTTCAACATGCTGAGTACAGTCCTAGGAGTTTCAATCCTGAATCTTGGACAGAAAAGGTACACCAAAACCACATATTGGTGGGACGGA 

A S L S P G M M M G M F N M L S T V L G V S I L N L G Q K R Y T K T T Y W W D G > 
CKHG4-PB1 ( 2 2 7 4 b p ) > 

1350 1380 1410 1440 
CTCCAATCCTCTGATGATTTCGCTCTCATCGTAAATGCACCGAATCATGAGGGAATACAAGCAGGAGTGGATAGGTTTTATAGGACTTGTAAACTAGTTGGAATCAATATGAGCAAGAAG, 
L Q S S D D F A L I V N A P N H E G I Q A G V D R F Y R T C K L V G I N M S K K > 

CKHG4-PB1 ( 2 2 7 4 b p ) > 
1 4 7 0 1 5 0 0 1 5 3 0 1560 

AAGTCTTACATAAATCGGACAGGGACATTTGAATTCACAAGCTTTTTCTACCGCTATGGATTTGTAGCCAATTTCAGTATGGAGCTGCCCAGTTTTGGAGTGTCTGGAATTAATGAATCG 
K S Y I N R T G T F E F T S F F Y R Y G F V A N F S M E L P S F G V S G I N E S > 

CKHG4-PB1 ( 2 2 7 4 b p ) > 
1 5 9 0 1 6 2 0 1 6 5 0 1680 

GCCGACATGAGCATTGGTGTTACAGTGATAAAAAACAATATGATAAACAACGACCTTGGGCCAGCAACAGCTCAGATGGCTCTTCAGTTATTCATCAAGGACTACAGATACACATACCGA 
A D M S I G V T V I K N N M I N N D L G P A T A Q M A L Q L F I K D Y R Y T Y R > 

CKHG4-PB1 ( 2 2 7 4 b p ) > 
1 7 1 0 1 7 4 0 1 7 7 0 1800 

TGCCACAGAGGGGATACACAAATCCAAACAAGGAGATCATTCGAGCTGAAGAAGCTGTGGGAGCAAACCCGTTCAAAGGCAGGACTGTTGGTTTCAGATGGAGGACCAAATCTATACAAT 
C H R G D T Q I Q T R R S F E L K K L W E Q T R S K A G L L V S D G G P N L Y N > 

CKHG4-PB1 ( 2 2 7 4 b p ) > 
1 8 3 0 1 8 6 0 1 8 9 0 1920 

ATCCGAAACCTCCATATTCCTGAAGTCTGCTTAAAATGGGAATTGATGGATGAAGATTACCAGGGCAGACTGTGTAATCCTCTGAATCCACTCGTCAGCCATAAGGAAATTGAATCTGTC 
I R N 1 H I P E V C L K W E L M D E D Y Q G R L C N P L N P L V S H K E I E S V > 

CKHG4-PB1 ( 2 2 7 4 b p ) > 
1 9 5 0 1 9 8 0 2 0 1 0 2040 

AACAATGCTGTAGTAATGCCAGCTCATGGCCCGGCCAAGAGTATGGAATATGATGCCGTTGCAACTACACATTCATGGATTCCTAAAAGGAACCGTTCCATTCTCAATACGAGTCAAAGG 
N N A V V M P A H G P A K S M E Y D A V A T T H S W I P K R N R S I L N T S Q R > 

CKHG4-PB1 ( 2 2 7 4 b p ) > 
2 0 7 0 2 1 0 0 2 1 3 0 . 2 1 6 0 

GGAATTCTTGAGGATGAACAGATGTACCAGAAGTGCTGCAATCTATTCGAGAAATTCTTCCCCAGCAGTTCATATCGGAGGCCAGTTGGAATTTCCAGCATGGTGGAGGCCATGGTGTCT 
G I L E D E Q M Y Q K C C N L F E K F F P S S S Y R R P V G 1 S S M V E A M V S > 

^ CKHG4-PB1 ( 2 2 7 4 b p ) > 
2 1 9 0 2 2 2 0 • 2 2 5 0 

AGGGCCCGAATTGACGCACGAATTGACTTCGAGTCTGGAAGGATTAAGAAAGAAGAGTTTGCTGAGATCATGAAGATCTGTTCCACCATTGAAGAACTCAGACGGCAAAAATAG 
R A R I D A R I D F E S G R I K K E E F A E I M K I C S T I E E L R R Q K * > 

CKHG4-PB1 ( 2 2 7 4 b p ) . > 

Hinh 1. Trinh tu nucleotide va amino acid cua gen FBI va PB1-F2 chung A/CkA/ietnam/HG4/2005(H5N1). Dong tren la trinh 
tif nucleotide, dong dual la trinh tu amino acid, trinh bay bang chuang trinh MacVector 8.2 (Accelrys Inc.). Chu6i nucleotide 
cau true cua gen PB1-F2 dugc boi dam va gach ben dual. 
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Bang 2. Vj tri va loai amino acid sai khac cua protein FBI giua chung A/CkA/ietnam/HG4/2005 va cac chung A/H5N1 vung 
dong bang song Cuu Long. 

V| tri CO sai khac amino acid trong PB1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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Ghi chii: Ky hieu cac chung 1 - 18 a bang 1; Chuoi so 1 la cac amino acid cua FBI a chung A/CkA/ietnam/HG4/2005 
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Hinh 2. So sanh thanh phan amino acid cua protein FB1-F2 chung A/Ck/Vietnam/HG4/2005 vai cac chung A/H5N1 vung 
dong bang sdng Cuu Long 2004 - 2007. Ghi chu: Khong co thay doi amino acid N>S a vi tri 66 cua tat ca cac chung A/H5N1 
cua Viet Nam trong nghien ciju nay. 
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Bang 3. Ty le tuang dong (%) nucleotide (tren duang cheo) va amino acid (duai duang cheo) cua gen PBl chung 
A/Ck/Vietnam/HG4/2005 vd'i cac chung A/H5N1 vung dong bang song Cuu Long. 
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Ghi chii: Cac so 1 -18 theo thu tu cac chung Net ke a bang 1; phan ddng khung la cac chung 2 - 9 phan lap nam 2004. 

Bang 4. Ty le tuang dong (%) nucleotide (tren duang cheo) va amino acid (duai duang cheo) cua gen PB1-F2 chung 
A/Ck/Vietnam/HG4/2005 vd'i cac chung so sanh. 
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Ghi chii. Cac so 1 -18 theo thu \u cac chung Net ke a bang 1; phan dong khung la cac chung 2 - 9 phan lap nam 2004. 
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Gen PB1-F2 co sai khac nucleotide a hai vi tri 
131 (A>G) va 266 (T>C) so voi hiu hdt cac chung 
khac cua Viet Nam (khong trinh bay a day). D6i voi 
chu§i polypeptide, PB1-F2 cua chung 
A/CkA^ietnain/HG4/2005 chi co mot amino acid sai 
khac so voi cac chung phan lap tu gia cam vung 
dong bing song CiJru Long qua cac nam 2005 - 2007 
a vi tri 89 (I89T) (Hinh 2); sai khac mot amino acid 
so vai cac chung A-Dk-VN-7-07(CY029597), A-Ck-
VN-15-07(CY029613), A-Dk-VN-1233-
05(CY029525) va A-Dk-VN-1231-05 (CY029517) a 
cac vi tri lin luot la 6 (D6A), 21 (R21G), 33 (P33S), 
va 70 (G70E) (Hinh 2). Mot dieu can xem xet la loai 
amino acid a vi tri 66, lien quan den cuong do gay 
benh, neu thay doi tu asparagine (N) thanh serine (S) 
(Conenello et al, 2007). Asparagine (N) a vi tri 66 
trong protein PB1-F2 dugc cho la c6 vai tro chu yeu 
trong qua trinh gay benh cua vims ciim A/H5N1 
Cling da dugc phat hien trong thanh phan amino acid 
cua protein PB1-F2 chung A/CkAAietnam/HG4/2005 
va khong co su bien doi amino acid N>S a vi tri nay 
trong tat ca cac chimg A/H5N1 phan lap qua cac 
nam 2004 - 2007 cua Viet Nam (Hinh 2, phin dong 
khung). 

Hoat tinh enzyme polymerase cua virus A/H5N1 
dugc tang cuong bai su co mat ciia proline (P) a vi 
tri 13 trong protein PBl (Gabriel et al, 2005). 
Chung A/CkA^ietnatn/HG4/2005, cOng nhu cac 
chiing phan lap tit gia cam vung dong bang song Cuu 
Long cac nam 2004 - 2007 deu co loai amino acid 
nay a vi tri 13. Mat khac, amino acid tyrosin (Y) a vi 
tri 436 trong protein PBl c6 lien quan den kha nang 
gay benh ciia virus AyH5Nl (Hulse-Post et al, 2007) 
Cling phat hien khong bien doi a cac chung vung 
dong bang song Cuu Long. 

So sanh ty le dong nhSt nucleotide va tirong dong 
amino acid cua PBl va PB1-F2 giva chiing 
A/CkA^ietnam/HG4/2005 v ^ cac chung A/H5N1 
viing dong bang song Cmi Long 

Ket qua phan tich giira chiing 
A/CkA^ietnam/HG4/2005 voi cac chiing dugc lua 
chgn de so sanh cho thay, cac chung bi^u hien miic 
do dong nhat (identity) ve nucleotide va tuong dong 
(homology) amino acid dugc chia lam 2 nhom ro ret: 
nhom cac chung phan lap nam 2004 (so 2 - 9) va 
nhom cac chung phan lap nam 2005 - 2007 (chiing 
s6 1 v a l O - 1 8 ) . 

- DSi vai gen PBl: Cac chung nam 2004 co miic 
do tuang dong cao, 99 - 100% (nucleotide va amino 
acid) (Bang 3), chiing to, cho dSn 2004, sau hon 1 

nam virus ciim A/H5N1 xam tihap vao dong bang 
song Ciiu Long, tuy da co dot bien a gen PB 1, tihimg 
miic do con thap (sai khac 1 - 2%). Cac chiing phan 
lap ve sau (2005 - 2007), da co su phan hoa sau sac 
han, miic do tuang dong dao dong lan han (97 -
99% ve nucleotide va 98 - 99% ve amino acid) 
(Bang 3). 

- Doi voi protein PB1-F2: Ty le tuong dong dao 
dgng Ion, ve nucleotide (98 - 100%)) va ve amino 
acid (96 - 100%), tuy nhien, a cac chung phan lap 
nam 2004, chua c6 sai khac trong gen PB1-F2, tit ca 
8 chiing co miic do tuang dong 100%) (Bang 4, phan 
dong khung). Nhiing chung phan lap ve sau (2005 -
2007), su sai khac nucleotide va amino acid cang 
Ion, dac biet mgt so chiing miic do tuang dong 
amino acid chi dat 96% (Bang 4). Mac du vay, khi 
phan tich cac gen khac va toan bg he gen, cac chung 
ciim A/H5N1 tai dong bang song Ciiu Long (2004 -
2007), kg ca chiing A/CkA^ietnam/HG4/2005, vin 
chua CO nhiing bien doi lan, qua phan tich pha he va 
khang nguyen, chiing van thuoc phan nhom clade 1.0 
(Nguyen et al, 2008; Trin Quang Vui et al, 2008). 

K E T L U A N 

Tu cac ket qua phan tich tren day, chiing toi ket 
luan: i) Do dai cua gen PBl chiing 
A/CkA^ietnam/HG4/2005 la 2274 bp, khong bien d6i 
so vai cac chung thuoc phan dong Quang Dong; ii) 
Gen PBl ciia chung A/CkA^ietnamyHG4/2005 co 11 
nucleotide va 5 amino acid sai khac so vai cac chiing 
A/H5N1 phan lap tii gia cam vung dong bang song 
Curu Long cac nam 2004 - 2007; iii) Gen PB1-F2, 
long vao trong chuoi nucleotide ciia gen PBl tu vi tri 
95 den 367, bao gom 90 amino acid; iv) Thanh phan 
nucleotide va amino acid giiia chung 
A/CkA(ietnarnyHG4/2005 vai cac chiing AyH5Nl 
vung dong bang song Cuu Long c6 miic do tuong 
d6ng 97 - 98% (nucleotide) va 98 - 99% (amino 
acid) d6i vai gen PBl; 98 - 99% (nucleotide) va 96 -
98% (amino acid) doi vai protein PB1-F2; v) Tat ca 
18 chiing phan lap tai dong bang song Ciiu Long 
cung clade 1.0, van thuoc phan dong Quang Dong. 

Loi cam on: Chiing toi cdm an Bo Khoa hoc vd 
Cong nghe cdp kinh phi cho 'Nhiim vu Nghi dinh thu 
Viet Nam - Thdi Lan vi nghiin cuu sinh hoc phdn tu 
cum A/H5N1 tgi Viet Nam do PGS. TS. Le Thanh 
Hoa ldm chu nhiim vd Phong Thi nghiem trong diim 
Cong nghe gen, Viin Cong nghe sinh hoc ho tra 
trang thiit di bi thuc hiin cong trinh ndy. 
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THE P B l A N D PB1-F2 GENES OF THE INFLUENZA VIRUS A/H5N1 STRAIN 
(A/CKAaETNAM/HG4/2005) AND ITS COMPARATIVE ANALYSIS W I T H THOSE 
ISOLATED DURING 2004 - 2007 EV THE M E K O N G DELTA REGION 

Tran Quang Vui', Nguyen Thi Bich Nga^ Doan Thi Thanh Huong^ Nguyen Ba Hien', Le Thanh Hoa '̂* 

'College of Agriculture and Forestry, Hue University 
^Institute of Biotechnology 
^Hanoi University of Agriculture . . . 

SUMMARY 

The entire PBl gene of an avian influenza isolate collected from a chicken in Hau Giang province 
(designated as A/CkA^ietnam/HG4/2005) was obtained, completely sequenced, and analyzed for 
identity/homology with those strains available during 2004 - 2007 in the Mekong Delta region. As results, the 
entire PBl gene obtained fi:om the A/CkA^ietnam/HG4/2005(H5Nl) strain is 2274 bp, encoding for the PBl 
polypeptide of 757 amino acids. The 2274 bp is the size of all the avian influenza A/H5N1 strains belonging to 
the Guangdong sublineage, invariable since the formation ofthe clade 1.0 (1997). PBl has 11 nucleotide and 5 
amino acid variations in comparison to those isolated in the Mekong Delta region during 2004 - 2007. The 
PB1-F2, enclaved in the PBl nucleotide frame from nucleotide 95 to 367, coding 90 amino acids. Asparagin 
amino acid (N) at the 66' site in the PB1-F2 is unchanged in all the strains isolated in the Mekong Delta region 
during 2004 - 2007 so far in this study. The identity ofthe PBl gene of A/Ck/Vietnam/HG4/2005 is 97% for 
nucleotide at the lowest and 100% at the highest level; the homology is varied 98 - 99%»for amino acid (protein 
P&l) and 96 - 98% (protein PB1-F2). All 18 sUains isolated in the Mekong Delta region belong to clade 1.0 of 
the Guangdong sublineage. 

Keywords: Avian influenza A/H5N1, composition of nucleotide/amino acids, identity/homology, PBl, PB1-F2 
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