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TÓM TẮT 
Toàn bộ gen HA (H5) (gồm 1707 bp) của một chủng virus cúm A/H5N1 phân lập từ gà tại Hậu 

Giang năm 2005 (ký hiệu A/Ck/Vietnam/HG4/2005) đã được thu nhận, giải trình trình tự (đăng ký Ngân 
hàng gen số: EF051513). Thành phần nucleotide, amino acid gen H5 của A/Ck/Vietnam/HG4/2005(H5N1) 
được sử dụng để phân tích và xây dựng quan hệ phả hệ giữa chủng này với một số chủng của Trung 
Quốc, Việt Nam và Đông Nam Á phân lập trong các năm 2005 - 2008. Kết quả phân tích và so sánh cho 
thấy, thành phần nucleotide gen H5 của chủng A/Ck/Vietnam/HG4/2005 (Hậu Giang) có 9 vị trí sai khác 
hoàn toàn so với 19 chủng so sánh phân lập từ các vùng miền khác nhau của Việt Nam và châu Á. Tỷ lệ 
đồng nhất (identity) của gen H5 về nucleotide thấp nhất là 98% và tỷ lệ tương đồng (homology) về 
amino acid thấp nhất là 97% giữa chủng A/Ck/Vietnam/HG4/2005 so với các chủng virus cúm A/H5N1 từ 
miền Nam Việt Nam (Long An, Hậu Giang, Kiên Giang, Cà Mau và Bến Tre), Trung Quốc và Đông Nam 
Á, phân lập trong các năm 2005 - 2008. Chủng A/Ck/Vietnam/HG4/2005 được khẳng định cùng nguồn 
gốc dưới dòng Quảng Đông, nhưng có thành phần gen khác nhiều so với các chủng dưới dòng Phúc 
Kiến. Hỗn hợp virus cúm A/H5N1 gây bệnh tại Việt Nam có thể là vấn đề nên quan tâm để có phương 
hướng về chẩn đoán, dịch tễ và phòng chống.  

Từ khoá: Cúm A/H5N1, dưới dòng, HA(H5), phả hệ, thành phần nucleotide/amino acid. 

SUMMARY 
The entire HA (H5) gene (1707 bp) of an avian influenza isolate collected from  chicken in Hau 

Giang province (designated as A/Ck/Vietnam/HG4/2005) was obtained, completely sequenced 
(GenBank: EF051513). The nucleotide, amino acid  of H5 sequence of A/Ck/Vietnam/HG4/2005(H5N1 
was used to analyze for assessment of genetic variation and phylogenetic relationship with a number 
of strains isolated in China, Vietnam and Southeast Asia during 2005 - 2008. Results showed that the 
sequence of the A/Ck/Vietnam/HG4/2005 isolate (Hau Giang) had 9 nucleotides completely different 
from other 19 isolates of Vietnam and Asian countries compared. The identity  incidence of the H5 gene 
of A/Ck/Vietnam/HG4/2005 was at least 98% for nucleotide and the homology  incidence was at least 
97% for amino acids compared with between this isolate and those strains isolated from South of 
Vietnam (ie. Long An, Hau Giang, Kien Giang, Ca Mau, Ben Tre provinces), China and Southeast Asia 
during 2005 - 2008. The A/Ck/Vietnam/HG4/2005 was confirmed to belong to the Guangdong 
sublineage; however, its nucleotide and amino acid composition differed from the isolates of the Fujian 
sublineage. The mix of A/H5N1 currently circulating in Vietnam and causing avian influenza should be 
an issueto be paid attention to in terms of diagnosis, epidemiology and control.  

Key words: Avian influenza A/H5N1, composition of nucleotide/amino acids, HA(H5), phylogeny, 
sublineage.  
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1. ®Æt vÊn ®Ò 

Cóm gia cÇm (avian influenza) lμ mét 
bÖnh truyÒn nhiÔm nguy hiÓm cã tèc ®é 
l©y lan nhanh, víi tû lÖ chÕt cao trong ®μn 
gia cÇm nhiÔm bÖnh g©y thiÖt h¹i kinh tÕ 
lín cho nhiÒu n−íc trªn thÕ giíi. Tõ n¨m 
2003, cóm gia cÇm do ph©n týp A/H5N1 
xuÊt hiÖn t¹i ViÖt Nam vμ tõ ®ã ®Õn nay 
bÖnh x¶y ra liªn tôc vμ trë thμnh mét vÊn 
®Ò dÞch tÔ phøc t¹p cÇn gi¶i quyÕt t¹i 
n−íc ta.  

Ph©n týp virus cóm A/H5N1 thuéc 
nhãm virus cóm A (Influenza virus A), hä 
Orthomyxoviridae, lo¹i h×nh ph©n týp 
kh¸ng nguyªn bÒ mÆt HA lμ H5 vμ NA lμ 
N1, cã ®éc lùc cao g©y nhiÔm vμ g©y bÖnh 
nÆng nÒ ë gia cÇm vμ c¶ trªn ng−êi 
(Murphy vμ Webster, 1996). Gen H5 (ph©n 
®o¹n 4 trong hÖ gen ARN sîi ®¬n ©m cña 
virus) lμ mét gen kh¸ng nguyªn, cã vai trß 
quan träng quyÕt ®Þnh kh¶ n¨ng x©m 
nhiÔm vμ ®éc lùc g©y bÖnh cña virus trªn 
vËt chñ (Baigent, McCauley, 2001). HÖ gen 
cña virus cóm A biÕn ®æi nhanh ë tÊt c¶ 
c¸c ph©n ®o¹n gen, nh−ng th−êng x¶y ra 
nhÊt lμ ë gen HA vμ NA (Skeik vμ Jabr, 
2008). §Æc ®iÓm biÕn ®æi thμnh phÇn 
nucleotide vμ amino acid cña gen H5 cho 
phÐp ph©n tÝch mèi quan hÖ tiÕn ho¸, 
ph©n týp vμ ph©n ®Þnh nhãm kh¸ng 
nguyªn (clade) cña virus cóm A/H5N1 (Lª 
Thanh Hoμ vμ cs, 2008; Nguyen vμ cs, 
2008). Virus cóm A/H5N1 ph©n lËp tõ 
cïng mét ®Þa ®iÓm nh−ng trong thêi gian 
kh¸c nhau hoÆc tõ c¸c n−íc kh¸c nhau 
trong cïng thêi ®iÓm, ®Òu cã thÓ cã cÊu 
tróc ph©n tö vμ ®Æc tÝnh kh¸ng nguyªn 
kh¸c nhau trong tr×nh tù gen cña chóng 
(Guan vμ cs, 2004; Li vμ cs, 2004). V× 
vËy, viÖc nghiªn cøu biÕn ®æi thμnh phÇn 
néi gen cña kh¸ng nguyªn H5 ë c¸c 
chñng virus c−êng ®éc ph©n lËp qua c¸c 
n¨m ë c¸c ®Þa ®iÓm kh¸c nhau lμ yªu cÇu 
cÇn thiÕt. 

Trong bμi b¸o nμy, chóng t«i tr×nh bμy 
kÕt qu¶ so s¸nh tr×nh tù vμ ph©n tÝch sù 
biÕn ®æi thμnh phÇn gen H5, t×m hiÓu mèi 
quan hÖ ph¶ hÖ cña mét chñng virus cóm 

A/H5N1 ph©n lËp tõ gμ HËu Giang n¨m 
2005 víi c¸c chñng ph©n lËp tõ ng−êi vμ 
gia cÇm trong c¸c n¨m 2005 - 2008 tõ c¸c 
vïng miÒn kh¸c nhau cña ViÖt Nam vμ 
mét sè n−íc §«ng Nam ¸.    

2. NGUY£N LIÖU Vμ PH¦¥NG PH¸P 
    NGHI£N CøU 
2.1. BÖnh phÈm 

BÖnh phÈm lμ dÞch khÝ qu¶n-phÕ qu¶n 
chøa virus c−êng ®éc cóm A/H5N1 thu 
thËp tõ gμ t¹i HËu Giang, cuèi n¨m 2005 
(ký hiÖu chñng: A/Ck/Vietnam/HG4/2005) 
®· ®−îc v« ho¹t b»ng nhiÖt ®é, b¶o qu¶n 
ë -20oC.  

2.2. T¸ch RNA hÖ gen cña virus,thiÕt kÕ 
       måi vμ thùc hiÖn ph¶n øng RT-PCR 

RNA hÖ gen cña virus ®−îc t¸ch chiÕt 
b»ng bé kit QIAamp Viral Mini kit 
(QIAGEN Inc.) tõ mÉu bÖnh phÈm, theo 
h−íng dÉn cña nhμ s¶n xuÊt. 

CÆp måi dïng cho ph¶n øng RT-PCR 
®Ó thu nhËn toμn bé gen H5, bao gåm: 

Måi xu«i H5BAMF: 
5'CGGGATCCTCTGTCAAAATGGAG

AAAATAGTGCTT3', t−¬ng øng vÞ trÝ 19 -
34 trong ph©n ®o¹n 4, cã bè trÝ ®iÓm c¾t 
cña enzym giíi h¹n BamHI (g¹ch bªn 
d−íi) ®Ó thao t¸c t¸ch dßng. 

Måi ng−îc H5NOTR:  
5'ATAAGAATGCGGCCGCTCATTAA

ATGCAAATTCTGCATTGTAACGA3', 
t−¬ng øng vÞ trÝ 1708 - 1735 trong ph©n 
®o¹n 4, cã bè trÝ ®iÓm c¾t cña enzym giíi 
h¹n NotI (g¹ch bªn d−íi), ®Ó thao t¸c t¸ch 
dßng. 

Toμn bé ph©n ®o¹n HA cña chñng 
A/Ck/Vietnam/HG4/2005 cã ®é dμi kho¶ng 
1,7 kp ®−îc thu nhËn b»ng ph¶n øng RT -
PCR mét b−íc víi cÆp måi H5BAMF - 
H5NOTR, theo chu tr×nh nhiÖt nh− sau: 
50oC/60 phót, 95oC/15 phót, 35 chu kú 
[94oC/1 phót, 55oC/30 gi©y, 72oC/2 phót], 
72oC/10 phót, sau chu kú cuèi cïng b¶o 
qu¶n s¶n phÈm ë 4oC cho ®Õn khi kiÓm tra 
vμ tinh s¹ch s¶n phÈm. 
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2.3. KiÓm tra s¶n phÈm RT-PCR, tinh 
         s¹ch vμ dßng ho¸ s¶n phÈm vμo 
         vector t¸ch dßng 

S¶n phÈm RT - PCR ®−îc kiÓm tra 
trªn agarose 1%, tinh s¹ch b»ng bé kit 
QIAquick Purification kit (QIAGEN Inc.) 
vμ dßng ho¸ vμo vector pCR2.1TOPO 
(Invitrogen).  

2.4. Gi¶i tr×nh tr×nh tù vμ ph©n tÝch 
       sè liÖu 

Tr×nh tù nucleotide DNA cña plasmid 
®−îc gi¶i tr×nh trªn m¸y tù ®éng ABI-3100 
Avant Genetic Analyzer (Applied 
Biosystems). Chuçi nucleotide ®−îc xö lý 
b»ng ch−¬ng tr×nh SeqEd1.03, Assembly 
LIGN1.9 vμ hÖ ch−¬ng tr×nh MacVector8.2 
(Accelrys Inc.) trªn m¸y tÝnh Macintosh. 

Thμnh phÇn amino acid ®−îc thu nhËn 
b»ng c¸ch sö dông bé m· cña vi sinh vËt 
bËc thÊp (vi khuÈn) trong ng©n hμng gen. 
So s¸nh ®èi chiÕu, xö lý sè liÖu c¸c chuçi 
b»ng ch−¬ng tr×nh GENEDOC 2.5 vμ x©y 
dùng ph¶ hÖ nguån gèc b»ng ch−¬ng tr×nh 
MEGA4.0 (Tamura vμ cs, 2007). 

2.5. Chän chuçi so s¸nh møc ®é t−¬ng  
        ®ång tr×nh tù nucleotide 

C¸c chñng cña ViÖt Nam vμ thÕ giíi ®· 
c«ng bè ®−îc thu thËp tõ ng©n hμng gen 
(GenBank) b»ng c¸ch sö dông ch−¬ng tr×nh 
BLAST (http://www.ncbi.nlm.nih.gov) qua  
®èi chiÕu, so s¸nh víi chuçi nucleotide gen 
H5 cña chñng virus cóm A/H5N1 tõ gμ 
HËu Giang. TÊt c¶ cã 19 chñng ®−îc sö 
dông ®Ó so s¸nh vμ ph©n tÝch (B¶ng 1). 

B¶ng 1. Danh s¸ch c¸c chñng virus cóm A/H5N1 sö dông ®Ó so s¸nh vμ ph©n tÝch gen H5 

TT Ký hiệu 
chủng so sánh 

Loài 
mắc 

Sub- 
type 

Năm 
phân lập Nguồn gốc 

Số đăng ký 
trong Ngân 
hàng  gen 

*Tỷ lệ (%) 
đồng nhất 
nucleotide 

1 A-Ck-VN-HG4-05 Gà H5N1 2005 Hậu Giang, Việt Nam EF051513 - 
2 A-Ck-VN-LA-636-05 Gà H5N1 2005 Long An, Việt Nam ISDN230180 98 
3 A-Dk-VN-CM498-06 Vịt H5N1 2006 Cà Mau, Việt Nam EU124165 97 
4 A-Ck-VN-NCVD09-05 Gà H5N1 2005 Việt Nam EF566200 97 
5 A-HN-3040-05 Người H5N1 2005 Việt Nam AB239125 97 
6 A-Ck-TL-Nontaburi-05 Gà H5N1 2005 Thái Lan DQ334776 98 
7 A-mDk-VN-BT342-06 Ngan H5N1 2006 Bến Tre, Việt Nam ISDN230179 97 
8 A-Dk-VN-18-07 Vịt H5N1 2007 Kiên Giang, Việt Nam CY029623 97 
9 A-Ck-VN-29-07 Gà H5N1 2006 Hậu Giang, Việt Nam CY029631 97 

10 A-Ck-Indo-Soppeng-07 Gà H5N1 2007 Indonesia ISDN242846 95 
11 A-Ck-Thailand-08 Gà H5N1 2008 Thái Lan EU497919 98 
12 A-Ck-Fujian-584-06 Gà H5N1 2006 Phúc Kiến, Trung Quốc DQ992831 94 
13 A-Dk-VN-NA72-07 Vịt H5N1 2007 Nghệ An, Việt Nam Đang đăng ký 94 
14 A-Dk-VN-53-07 Ngan H5N1 2007 Nghệ An, Việt Nam CY029735 93 
15 A-Ck-Laos- 36-06 Gà H5N1 2006 Lào ISDN239006 96 
16 A-Ck-Laos-1-08 Gà H5N1 2008 Lào AB435522 95 
17 A-mDk-VN-1455-06 Ngan H5N1 2006 Hà Tây, Việt Nam CY029535 93 
18 A-Dk-VN-50-07 Vịt H5N1 2007 Hà Nội, Việt Nam CY029711 95 
19 A-Dk-VN-43-07 Vịt H5N1 2007 Hà Tây, Việt Nam CY029687 94 
20 A-VN-HN31242-07 Người H5N1 2007 Hà Nội, Việt Nam EU294370 95 

*Tỷ lệ đồng nhất (%) về nucleotide (identity) giữa chủng A-Ck-VN-HG4-05 với các chủng khác. 

3. KÕT QU¶ Vμ TH¶O LUËN 
3.1. Ph©n tÝch biÕn ®æi thμnh phÇn gen 
       H5 cña chñng A/Ck/Vietnam/HG4/2005 
       vμ so s¸nh víi c¸c chñng cña ViÖt Nam 
       vμ vïng §«ng Nam ¸ ph©n lËp trong 
       c¸c n¨m 2005 - 2008 

B»ng c¸c ph−¬ng ph¸p sinh häc ph©n 
tö, bao gåm RT-PCR, t¸ch dßng, gi¶i tr×nh 
tr×nh tù vμ ph©n tÝch chuçi gen, chóng t«i 
thu nhËn ®−îc toμn bé chuçi gen H5 cña 
chñng A/Ck/Vietnam/HG4/2005 cã ®é dμi 
1707 nucleotide vμ ®¨ng ký Ng©n hμng 
gen sè: EF051513. Chóng t«i truy cËp 
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ng©n hμng gen vμ thu thËp chuçi gen H5 
cña c¸c chñng c−êng ®éc ®−¬ng nhiÔm 
(2005-2008) thuéc c¸c vïng miÒn kh¸c 
nhau cña ViÖt Nam vμ §«ng Nam ¸. 
Chñng A/Ck/Vietnam/HG4/2005 cã møc ®é 
t−¬ng ®ång cao víi c¸c chñng A/H5N1 ®· 
c«ng bè trong ng©n hμng gen, chøng tá gen 
HA thu nhËn ®−îc chÝnh x¸c lμ gen H5 cña 
virus cóm A ph©n týp H5N1, thuéc d−íi 
dßng Qu¶ng §«ng (Guangdong sublineage). 
Nh− vËy cã thÓ kh¼ng ®Þnh kÕt qu¶ cña qu¸ 
tr×nh t¸ch dßng ®· l−u gi÷ ®−îc gen H5 cña 
chñng A/Ck/Vietnam/HG4/2005 vμ cã c¬ së 
®Ó ph©n tÝch biÕn ®æi thμnh phÇn gen. 

Hai m−¬i chñng liÖt kª ë b¶ng 1 ®−îc 
s¾p xÕp so s¸nh ®èi chiÕu sö dông ch−¬ng 
tr×nh GENEDOC2.5. C¸c chñng sè 2 ®Õn 11 
thuéc d−íi dßng Qu¶ng §«ng; c¸c chñng sè 

12 ®Õn 20 thuéc d−íi dßng Phóc KiÕn (B¶ng 
1). Chñng A/Ck/Vietnam/HG4/2005 cã tû lÖ 
®ång nhÊt nucleotide (identity) thÊp nhÊt 
lμ 95% (B¶ng 1) vμ tû lÖ t−¬ng ®ång amino 
acid (homology) thÊp nhÊt lμ 97% víi c¸c 
chñng cã nguån gèc Qu¶ng §«ng (tõ sè 2 
®Õn 11). Trong khi ®ã, víi c¸c chñng cã 
nguån gèc Phóc KiÕn (tõ sè 12 ®Õn 20), tû 
lÖ ®ång nhÊt nucleotide thÊp nhÊt cña 
chñng nμy lμ 93% (B¶ng 1) vμ tû lÖ t−¬ng 
®ång amino acid thÊp nhÊt lμ 92% (sè liÖu 
kh«ng tr×nh bμy ë ®©y).  

KÕt qu¶ so s¸nh ®èi chiÕu tr×nh tù 
nucleotide vμ amino acid cña toμn bé chuçi 
gen H5 (1707 bp m· ho¸ cho 568 amino acid) 
cña chñng A/Ck/Vietnam/HG4/2005(H5N1) 
víi c¸c chñng A/H5N1 kh¸c cña ViÖt Nam vμ 
vïng §«ng Nam ¸ ®−îc tr×nh bμy ë h×nh 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                             
                      *        20         *        40         *        60         *        80         *       100         *       120        
A-Ck-VN-HG : ATGGAGAAAATAGTGCTTCTTTTTGCGATATTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAACTCAACAGAGCAGGTTGACACAATAATGGAAAAGAACGTT :  120 
A-Ck-VN-LA : ..............................G....................................................G.................................... :  120 
A-Dk-VN-CM : ..............................G....................................................G.................................... :  120 
A-Ck-VN-NC : ..........................A...G....................................................G.................................... :  120 
A-HN-3040- : ..........................A...G....................................................G.................................... :  120 
A-Ck-TL-No : ..........................A...G......................................................................................... :  120 
A-mDk-VN-B : ..............................G......................................................................................... :  120 
A-Dk-VN-18 : ........................A.....G....................................................G.................................... :  120 
A-Ck-VN-29 : ..............................G....................................................G.................................... :  120 
A-Ck-Indo- : .....................C....A...GC.............G..................................T....................................... :  120 
A-Ck-TL-08 : ..........................A...G....................................................G.................................... :  120 
A-Ck-Fujia : .....................C.G..A...G....C...............................................G.................................... :  120 
A-Dk-VN-NA : .....................C....A...A....C......................A........................G.................................... :  120 
A-Dk-VN-53 : .....................C....A...A....C...............................................G.................................... :  120 
A-Ck-Laos- : .....................C........G....C.................................................................................... :  120 
A-Ck-Laos- : .....................C....A...G....C..........................C....................G.................................... :  120 
A-mDk-VN-1 : .....................A....A...G....C.........G.C...................................G.................................... :  120 
A-Dk-VN-50 : .....................C....A...A....C...............................................G.................................... :  120 
A-Dk-VN-43 : .....................C....A...A....C...............................................G.................................... :  120 
A-VN-HN312 : .....................C....A...A....C...............................................G.................................... :  120 
                                                                                                                                             
-----------------------------------------------------------------------------------------------------------------------------rut gon--------------------------------------------------------------------------------------------------------------------      
                      *       980         *      1000         *      1020         *      1040         *      1060         *      1080        
A-Ck-VN-HG : TATGTGAAATCAACCAGATTAGTCCTTGCGACTGGGCTCAGAAATAGCCCTCAAAGAGAGAGAAGAAGAAAAAAGAGAGGATTATTTGGAGCTATAGCAGGTTTTATAGAAGGAGGATGG : 1080 
A-Ck-VN-LA : .............A.........................................T......................................................G......... : 1080 
A-Dk-VN-CM : .............A..............................................G.................................................G......... : 1080 
A-Ck-VN-NC : .............A.....................................................---........................................G..G...... : 1077 
A-HN-3040- : .............A.....................................................---........................................G......... : 1077 
A-Ck-TL-No : .............A.....................A.........................A................................................G......... : 1080 
A-mDk-VN-B : .............A........................................C.....G.................................................G......... : 1080 
A-Dk-VN-18 : .............A..............................................G........................................G........G......... : 1080 
A-Ck-VN-29 : .............A..............................................G...................G.............................G......... : 1080 
A-Ck-Indo- : .............A...................................................................C............................G......... : 1080 
A-Ck-TL-08 : .............AT...............................................................................................G......... : 1080 
A-Ck-Fujia : .............A..A..............................T....T......A.............---.....C............................G......... : 1077 
A-Dk-VN-NA : .............A..A..............................T....T......A.............---.....C...C........................G..C...... : 1077 
A-Dk-VN-53 : .............A..A..............................T....T......A.............---.....C....C.......................G..C...... : 1077 
A-Ck-Laos- : .............A..A..............................T....T......A.............---.....C............................G......... : 1077 
A-Ck-Laos- : .............A..A............T.................T....T......A.............---.....C...................G........G......... : 1077 
A-mDk-VN-1 : .............A..A........................................................---.....C...................................... : 1077 
A-Dk-VN-50 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
A-Dk-VN-43 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
A-VN-HN312 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
                                                                                                                                             
----------------------------------------------------------------------------------------------------------------------------rut gon----------------------------------------------------------------------------------------------------------------------      
                                                                                                                                             
                      *      1580         *      1600         *      1620         *      1640         *      1660         *      1680        
A-Ck-VN-HG : GGAGTAAAATTGGAATCAATAGGAATTTACCAAATACTGTCAATTTATTCTACAGTGGCGAGTTCCCTAGCACTGGCAATCATGGTAGCTGGTCTATCCTTATGGATGTGCTCCAATGGG : 1680 
A-Ck-VN-LA : ........................................................................................................................ : 1680 
A-Dk-VN-CM : .....G...........G...................................................................................................... : 1680 
A-Ck-VN-NC : ..................................................C.....A............................................................... : 1677 
A-HN-3040- : ..................................................C.....A............................................................... : 1677 
A-Ck-TL-No : ........................................................A.......................................................T....... : 1680 
A-mDk-VN-B : .....G.................................................................................................................. : 1680 
A-Dk-VN-18 : .....G...........G...................................................................................................... : 1680 
A-Ck-VN-29 : .....G...............................................C.................................................................. : 1680 
A-Ck-Indo- : ..G...............................................A.................................A.G................................. : 1680 
A-Ck-TL-08 : ...........................................................A............................................................ : 1680 
A-Ck-Fujia : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-NA : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-53 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Ck-Laos- : ........G................C........................A....CT........T....................G...........T..................... : 1677 
A-Ck-Laos- : .........................C........................A.....T........T....................G...........T..G.................. : 1677 
A-mDk-VN-1 : .........................C........................A...................................G...........T..G.....------------- : 1664 
A-Dk-VN-50 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-43 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-VN-HN312 : .........................C........................A.....T........T....................G...........T..................... : 1677 
                                                                                                                                             
                                                
                      *      1700               
A-Ck-VN-HG : TCGTTACAATGCAGAATTTGCATTTAA : 1707 
A-Ck-VN-LA : ........................... : 1707 
A-Dk-VN-CM : ........................... : 1707 
A-Ck-VN-NC : ........................--- : 1701 
A-HN-3040- : .................A........G : 1704 
A-Ck-TL-No : ........................... : 1707 
A-mDk-VN-B : ........................... : 1707 
A-Dk-VN-18 : ........................... : 1707 
A-Ck-VN-29 : ........................... : 1707 
A-Ck-Indo- : ........................-.. : 1706 
A-Ck-TL-08 : ..A........................ : 1707 
A-Ck-Fujia : ..................--------- : 1695 
A-Dk-VN-NA : ........................... : 1704 
A-Dk-VN-53 : ....----------------------- : 1681 
A-Ck-Laos- : ........................--- : 1701 
A-Ck-Laos- : ........................... : 1704 
A-mDk-VN-1 : --------------------------- :    - 
A-Dk-VN-50 : ........................... : 1704 
A-Dk-VN-43 : ..................--------- : 1695 
A-VN-HN312 : ........................... : 1704 
                                                
 

 

A. H5 NUCLEOTIDE                                                                                                                                             
                      *        20         *        40         *        60         *        80         *       100         *       120        
A-Ck-VN-HG : ATGGAGAAAATAGTGCTTCTTTTTGCGATATTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAACTCAACAGAGCAGGTTGACACAATAATGGAAAAGAACGTT :  120 
A-Ck-VN-LA : ..............................G....................................................G.................................... :  120 
A-Dk-VN-CM : ..............................G....................................................G.................................... :  120 
A-Ck-VN-NC : ..........................A...G....................................................G.................................... :  120 
A-HN-3040- : ..........................A...G....................................................G.................................... :  120 
A-Ck-TL-No : ..........................A...G......................................................................................... :  120 
A-mDk-VN-B : ..............................G......................................................................................... :  120 
A-Dk-VN-18 : ........................A.....G....................................................G.................................... :  120 
A-Ck-VN-29 : ..............................G....................................................G.................................... :  120 
A-Ck-Indo- : .....................C....A...GC.............G..................................T....................................... :  120 
A-Ck-TL-08 : ..........................A...G....................................................G.................................... :  120 
A-Ck-Fujia : .....................C.G..A...G....C...............................................G.................................... :  120 
A-Dk-VN-NA : .....................C....A...A....C......................A........................G.................................... :  120 
A-Dk-VN-53 : .....................C....A...A....C...............................................G.................................... :  120 
A-Ck-Laos- : .....................C........G....C.................................................................................... :  120 
A-Ck-Laos- : .....................C....A...G....C..........................C....................G.................................... :  120 
A-mDk-VN-1 : .....................A....A...G....C.........G.C...................................G.................................... :  120 
A-Dk-VN-50 : .....................C....A...A....C...............................................G.................................... :  120 
A-Dk-VN-43 : .....................C....A...A....C...............................................G.................................... :  120 
A-VN-HN312 : .....................C....A...A....C...............................................G.................................... :  120 
                                                                                                                                             
-----------------------------------------------------------------------------------------------------------------------------rut gon--------------------------------------------------------------------------------------------------------------------      
                      *       980         *      1000         *      1020         *      1040         *      1060         *      1080        
A-Ck-VN-HG : TATGTGAAATCAACCAGATTAGTCCTTGCGACTGGGCTCAGAAATAGCCCTCAAAGAGAGAGAAGAAGAAAAAAGAGAGGATTATTTGGAGCTATAGCAGGTTTTATAGAAGGAGGATGG : 1080 
A-Ck-VN-LA : .............A.........................................T......................................................G......... : 1080 
A-Dk-VN-CM : .............A..............................................G.................................................G......... : 1080 
A-Ck-VN-NC : .............A.....................................................---........................................G..G...... : 1077 
A-HN-3040- : .............A.....................................................---........................................G......... : 1077 
A-Ck-TL-No : .............A.....................A.........................A................................................G......... : 1080 
A-mDk-VN-B : .............A........................................C.....G.................................................G......... : 1080 
A-Dk-VN-18 : .............A..............................................G........................................G........G......... : 1080 
A-Ck-VN-29 : .............A..............................................G...................G.............................G......... : 1080 
A-Ck-Indo- : .............A...................................................................C............................G......... : 1080 
A-Ck-TL-08 : .............AT...............................................................................................G......... : 1080 
A-Ck-Fujia : .............A..A..............................T....T......A.............---.....C............................G......... : 1077 
A-Dk-VN-NA : .............A..A..............................T....T......A.............---.....C...C........................G..C...... : 1077 
A-Dk-VN-53 : .............A..A..............................T....T......A.............---.....C....C.......................G..C...... : 1077 
A-Ck-Laos- : .............A..A..............................T....T......A.............---.....C............................G......... : 1077 
A-Ck-Laos- : .............A..A............T.................T....T......A.............---.....C...................G........G......... : 1077 
A-mDk-VN-1 : .............A..A........................................................---.....C...................................... : 1077 
A-Dk-VN-50 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
A-Dk-VN-43 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
A-VN-HN312 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
                                                                                                                                             
----------------------------------------------------------------------------------------------------------------------------rut gon----------------------------------------------------------------------------------------------------------------------      
                                                                                                                                             
                      *      1580         *      1600         *      1620         *      1640         *      1660         *      1680        
A-Ck-VN-HG : GGAGTAAAATTGGAATCAATAGGAATTTACCAAATACTGTCAATTTATTCTACAGTGGCGAGTTCCCTAGCACTGGCAATCATGGTAGCTGGTCTATCCTTATGGATGTGCTCCAATGGG : 1680 
A-Ck-VN-LA : ........................................................................................................................ : 1680 
A-Dk-VN-CM : .....G...........G...................................................................................................... : 1680 
A-Ck-VN-NC : ..................................................C.....A............................................................... : 1677 
A-HN-3040- : ..................................................C.....A............................................................... : 1677 
A-Ck-TL-No : ........................................................A.......................................................T....... : 1680 
A-mDk-VN-B : .....G.................................................................................................................. : 1680 
A-Dk-VN-18 : .....G...........G...................................................................................................... : 1680 
A-Ck-VN-29 : .....G...............................................C.................................................................. : 1680 
A-Ck-Indo- : ..G...............................................A.................................A.G................................. : 1680 
A-Ck-TL-08 : ...........................................................A............................................................ : 1680 
A-Ck-Fujia : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-NA : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-53 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Ck-Laos- : ........G................C........................A....CT........T....................G...........T..................... : 1677 
A-Ck-Laos- : .........................C........................A.....T........T....................G...........T..G.................. : 1677 
A-mDk-VN-1 : .........................C........................A...................................G...........T..G.....------------- : 1664 
A-Dk-VN-50 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-43 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-VN-HN312 : .........................C........................A.....T........T....................G...........T..................... : 1677 
                                                                                                                                             
                                                
                      *      1700               
A-Ck-VN-HG : TCGTTACAATGCAGAATTTGCATTTAA : 1707 
A-Ck-VN-LA : ........................... : 1707 
A-Dk-VN-CM : ........................... : 1707 
A-Ck-VN-NC : ........................--- : 1701 
A-HN-3040- : .................A........G : 1704 
A-Ck-TL-No : ........................... : 1707 
A-mDk-VN-B : ........................... : 1707 
A-Dk-VN-18 : ........................... : 1707 
A-Ck-VN-29 : ........................... : 1707 
A-Ck-Indo- : ........................-.. : 1706 
A-Ck-TL-08 : ..A........................ : 1707 
A-Ck-Fujia : ..................--------- : 1695 
A-Dk-VN-NA : ........................... : 1704 
A-Dk-VN-53 : ....----------------------- : 1681 
A-Ck-Laos- : ........................--- : 1701 
A-Ck-Laos- : ........................... : 1704 
A-mDk-VN-1 : --------------------------- :    - 
A-Dk-VN-50 : ........................... : 1704 
A-Dk-VN-43 : ..................--------- : 1695 
A-VN-HN312 : ........................... : 1704 
                                                
 

 

A. H5 NUCLEOTIDE                                                                                                                                             
                      *        20         *        40         *        60         *        80         *       100         *       120        
A-Ck-VN-HG : ATGGAGAAAATAGTGCTTCTTTTTGCGATATTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAACTCAACAGAGCAGGTTGACACAATAATGGAAAAGAACGTT :  120 
A-Ck-VN-LA : ..............................G....................................................G.................................... :  120 
A-Dk-VN-CM : ..............................G....................................................G.................................... :  120 
A-Ck-VN-NC : ..........................A...G....................................................G.................................... :  120 
A-HN-3040- : ..........................A...G....................................................G.................................... :  120 
A-Ck-TL-No : ..........................A...G......................................................................................... :  120 
A-mDk-VN-B : ..............................G......................................................................................... :  120 
A-Dk-VN-18 : ........................A.....G....................................................G.................................... :  120 
A-Ck-VN-29 : ..............................G....................................................G.................................... :  120 
A-Ck-Indo- : .....................C....A...GC.............G..................................T....................................... :  120 
A-Ck-TL-08 : ..........................A...G....................................................G.................................... :  120 
A-Ck-Fujia : .....................C.G..A...G....C...............................................G.................................... :  120 
A-Dk-VN-NA : .....................C....A...A....C......................A........................G.................................... :  120 
A-Dk-VN-53 : .....................C....A...A....C...............................................G.................................... :  120 
A-Ck-Laos- : .....................C........G....C.................................................................................... :  120 
A-Ck-Laos- : .....................C....A...G....C..........................C....................G.................................... :  120 
A-mDk-VN-1 : .....................A....A...G....C.........G.C...................................G.................................... :  120 
A-Dk-VN-50 : .....................C....A...A....C...............................................G.................................... :  120 
A-Dk-VN-43 : .....................C....A...A....C...............................................G.................................... :  120 
A-VN-HN312 : .....................C....A...A....C...............................................G.................................... :  120 
                                                                                                                                             
-----------------------------------------------------------------------------------------------------------------------------rut gon--------------------------------------------------------------------------------------------------------------------      
                      *       980         *      1000         *      1020         *      1040         *      1060         *      1080        
A-Ck-VN-HG : TATGTGAAATCAACCAGATTAGTCCTTGCGACTGGGCTCAGAAATAGCCCTCAAAGAGAGAGAAGAAGAAAAAAGAGAGGATTATTTGGAGCTATAGCAGGTTTTATAGAAGGAGGATGG : 1080 
A-Ck-VN-LA : .............A.........................................T......................................................G......... : 1080 
A-Dk-VN-CM : .............A..............................................G.................................................G......... : 1080 
A-Ck-VN-NC : .............A.....................................................---........................................G..G...... : 1077 
A-HN-3040- : .............A.....................................................---........................................G......... : 1077 
A-Ck-TL-No : .............A.....................A.........................A................................................G......... : 1080 
A-mDk-VN-B : .............A........................................C.....G.................................................G......... : 1080 
A-Dk-VN-18 : .............A..............................................G........................................G........G......... : 1080 
A-Ck-VN-29 : .............A..............................................G...................G.............................G......... : 1080 
A-Ck-Indo- : .............A...................................................................C............................G......... : 1080 
A-Ck-TL-08 : .............AT...............................................................................................G......... : 1080 
A-Ck-Fujia : .............A..A..............................T....T......A.............---.....C............................G......... : 1077 
A-Dk-VN-NA : .............A..A..............................T....T......A.............---.....C...C........................G..C...... : 1077 
A-Dk-VN-53 : .............A..A..............................T....T......A.............---.....C....C.......................G..C...... : 1077 
A-Ck-Laos- : .............A..A..............................T....T......A.............---.....C............................G......... : 1077 
A-Ck-Laos- : .............A..A............T.................T....T......A.............---.....C...................G........G......... : 1077 
A-mDk-VN-1 : .............A..A........................................................---.....C...................................... : 1077 
A-Dk-VN-50 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
A-Dk-VN-43 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
A-VN-HN312 : .............A..A..............................T....T......A.............---.....C............................G..C...... : 1077 
                                                                                                                                             
----------------------------------------------------------------------------------------------------------------------------rut gon----------------------------------------------------------------------------------------------------------------------      
                                                                                                                                             
                      *      1580         *      1600         *      1620         *      1640         *      1660         *      1680        
A-Ck-VN-HG : GGAGTAAAATTGGAATCAATAGGAATTTACCAAATACTGTCAATTTATTCTACAGTGGCGAGTTCCCTAGCACTGGCAATCATGGTAGCTGGTCTATCCTTATGGATGTGCTCCAATGGG : 1680 
A-Ck-VN-LA : ........................................................................................................................ : 1680 
A-Dk-VN-CM : .....G...........G...................................................................................................... : 1680 
A-Ck-VN-NC : ..................................................C.....A............................................................... : 1677 
A-HN-3040- : ..................................................C.....A............................................................... : 1677 
A-Ck-TL-No : ........................................................A.......................................................T....... : 1680 
A-mDk-VN-B : .....G.................................................................................................................. : 1680 
A-Dk-VN-18 : .....G...........G...................................................................................................... : 1680 
A-Ck-VN-29 : .....G...............................................C.................................................................. : 1680 
A-Ck-Indo- : ..G...............................................A.................................A.G................................. : 1680 
A-Ck-TL-08 : ...........................................................A............................................................ : 1680 
A-Ck-Fujia : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-NA : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-53 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Ck-Laos- : ........G................C........................A....CT........T....................G...........T..................... : 1677 
A-Ck-Laos- : .........................C........................A.....T........T....................G...........T..G.................. : 1677 
A-mDk-VN-1 : .........................C........................A...................................G...........T..G.....------------- : 1664 
A-Dk-VN-50 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-Dk-VN-43 : .........................C........................A.....T........T....................G...........T..................... : 1677 
A-VN-HN312 : .........................C........................A.....T........T....................G...........T..................... : 1677 
                                                                                                                                             
                                                
                      *      1700               
A-Ck-VN-HG : TCGTTACAATGCAGAATTTGCATTTAA : 1707 
A-Ck-VN-LA : ........................... : 1707 
A-Dk-VN-CM : ........................... : 1707 
A-Ck-VN-NC : ........................--- : 1701 
A-HN-3040- : .................A........G : 1704 
A-Ck-TL-No : ........................... : 1707 
A-mDk-VN-B : ........................... : 1707 
A-Dk-VN-18 : ........................... : 1707 
A-Ck-VN-29 : ........................... : 1707 
A-Ck-Indo- : ........................-.. : 1706 
A-Ck-TL-08 : ..A........................ : 1707 
A-Ck-Fujia : ..................--------- : 1695 
A-Dk-VN-NA : ........................... : 1704 
A-Dk-VN-53 : ....----------------------- : 1681 
A-Ck-Laos- : ........................--- : 1701 
A-Ck-Laos- : ........................... : 1704 
A-mDk-VN-1 : --------------------------- :    - 
A-Dk-VN-50 : ........................... : 1704 
A-Dk-VN-43 : ..................--------- : 1695 
A-VN-HN312 : ........................... : 1704 
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H×nh 1. So s¸nh tr×nh tù nucleotide (rót gän) (H×nh 1A) vμ toμn bé tr×nh tù amino acid 
(H×nh 1B) cña gen H5 gi÷a chñng A/Ck/Vietnam/HG4/2005 víi c¸c chñng A/H5N1 cña  

ViÖt Nam, Trung Quèc vμ vïng §«ng Nam ¸. PhÇn ®ãng khung biÓu thÞ sai kh¸c cña 
chñng A/Ck/Vietnam/HG4/2005 víi c¸c chñng kh¸c 

Cã 9 vÞ trÝ mμ ë ®ã thμnh phÇn 
nucleotide gen H5 cña chñng A/ Ck/ 
Vietnam/ HG4/ 2005 cã sai kh¸c hoμn 
toμn so víi 19 chñng chñng ph©n lËp ë 
ViÖt Nam vμ vïng §«ng Nam ¸ trong c¸c 

n¨m 2005 - 2008 vμ 2 vÞ trÝ sai kh¸c víi 
18 chñng (chØ t−¬ng ®ång víi 1 chñng). 
HÇu hÕt c¸c sai kh¸c nμy lμ ®ét biÕn thay 
thÕ Adenin ↔ Guanin (A<->G). Ngoμi 
nh÷ng sai kh¸c trªn vμ nh÷ng sai kh¸c cã 

                                                                                                                                            
                      *        20         *        40         *        60         *        80         *       100         *       120       
A-Ck-VN-HG : MEKIVLLFAIFSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDFNDYEELKHL : 120 
A-Ck-VN-LA : ..........V............................................................................................................. : 120 
A-Dk-VN-CM : ..........V.................................................N................................................V.......... : 120 
A-Ck-VN-NC : ..........V............................................................................................................. : 120 
A-HN-3040- : ..........V............................................................................................................. : 120 
A-Ck-TL-No : ..........V..........................................................................................A.................. : 120 
A-mDk-VN-B : ..........V..................................................................................................V.......... : 120 
A-Dk-VN-18 : ........T.V..................................................................................................V.......... : 120 
A-Ck-VN-29 : ..........V............................................................................................................. : 120 
A-Ck-Indo- : .......L..A....G..................................................................................V..A.......N.......... : 120 
A-Ck-TL-08 : ..........V............................................................................................................. : 120 
A-Ck-Fujia : .......L..V.........................................................................K.L..............A.......NL......... : 120 
A-Dk-VN-NA : .......L..I........Y..............................R..................................................A.......N.......... : 120 
A-Dk-VN-53 : .......L..I.......................................R..................................................A.......N.......... : 120 
A-Ck-Laos- : .......L..V..........................................................................................A.......N.......... : 120 
A-Ck-Laos- : .......L..V..........................................................................................A.......N.......... : 120 
A-mDk-VN-1 : .......I..V....G.....................................................................................A.G.....N.......... : 120 
A-Dk-VN-50 : .......L..I..........................................................................................A.......N.......... : 120 
A-Dk-VN-43 : .......L..I.......................................R..................................................A.......N.......... : 120 
A-VN-HN312 : .......L..I..........................................................................................A.................. : 120 
                                                                                                                                            
                                                                                                                                            
                      *       140         *       160         *       180         *       200         *       220         *       240       
A-Ck-VN-HG : LSRINHFEKIQIIPKSSWSSHEASLGVSSACPYQGKSSFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVMWGIHHPNDAAEQTKLYQNPTTYISVGTSTLNQRLVPRIATRSKVNGQSG : 240 
A-Ck-VN-LA : ............................A............................................................................T.............. : 240 
A-Dk-VN-CM : ..................P.........A.........................................I..................................T.............. : 240 
A-Ck-VN-NC : ..................P................R..................................L..................................I.............. : 240 
A-HN-3040- : ..................L...................................................L................................................. : 240 
A-Ck-TL-No : ......................................................I...............L................................................. : 240 
A-mDk-VN-B : ..................P.........A..................................................................I.........T.............. : 240 
A-Dk-VN-18 : ..................P.........A............................................................................T.............. : 240 
A-Ck-VN-29 : ..................P.........A............................................................................T.............. : 240 
A-Ck-Indo- : ...................D....S........L.TP.................................L....................................K............ : 240 
A-Ck-TL-08 : ..............R..................L.R..................................L................................................. : 240 
A-Ck-Fujia : ................Y..D....S..........TP.............N..................IL.....S..E...KR......................K............ : 240 
A-Dk-VN-NA : ...................D....S....V.....VP..........I..N..................IL.....S........................D.....K............ : 240 
A-Dk-VN-53 : ...................D....S..........VP.............N..................IL.....S..............................KL........... : 240 
A-Ck-Laos- : ...................D....S..........TP.............N...................L.....S..............................K............ : 240 
A-Ck-Laos- : ...................D....S..........TP.............N...............N..IL.....S......I.......................K............ : 240 
A-mDk-VN-1 : ...................D...............S..............NA..................L........E....R........V.I...........K............ : 240 
A-Dk-VN-50 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
A-Dk-VN-43 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
A-VN-HN312 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
                                                                                                                                            
                                                                                                                                            
                      *       260         *       280         *       300         *       320         *       340         *       360       
A-Ck-VN-HG : RIEFFWTILKPNDAINFESNGNFIAPEYAYKIVKRGDSTIMKSELEYGNCNTKCQTPIGAINSSMPFHNIHPLTIGECPKYVKSTRLVLATGLRNSPQRERRRKKRGLFGAIAGFIEGGW : 360 
A-Ck-VN-LA : .M................................K......................M..........................N.............I..................... : 360 
A-Dk-VN-CM : .M................................K......................M..........................N...............G................... : 360 
A-Ck-VN-NC : .M................................K......................M..........................N.................-................. : 359 
A-HN-3040- : .M................................K......................M..........................N.................-................. : 359 
A-Ck-TL-No : .M................................K......................M..........................N...............K................... : 360 
A-mDk-VN-B : .M................................K......................M..........................N...............G................... : 360 
A-Dk-VN-18 : .M................................K......................M..........................N...............G................... : 360 
A-Ck-VN-29 : .M................................K......................M..........................N...............G................... : 360 
A-Ck-Indo- : .M................................K...A..................M..........................N................................... : 360 
A-Ck-TL-08 : .M.............S..................K......................M..........................N................................... : 360 
A-Ck-Fujia : .MD...............................K...A.....V...D...................................NK...........L......-............... : 359 
A-Dk-VN-NA : .MD...............................K...A.....V............V..........................NK...........L......-...S........... : 359 
A-Dk-VN-53 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-Ck-Laos- : .MD....M..........................K.................................................NK...........L......-............... : 359 
A-Ck-Laos- : .MD...............................E...A.....V.......................................NK...........L......-............... : 359 
A-mDk-VN-1 : .MD...............................K...A.....V............M..........................NK..................-............... : 359 
A-Dk-VN-50 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-Dk-VN-43 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-VN-HN312 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
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                      *        20         *        40         *        60         *        80         *       100         *       120       
A-Ck-VN-HG : MEKIVLLFAIFSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDFNDYEELKHL : 120 
A-Ck-VN-LA : ..........V............................................................................................................. : 120 
A-Dk-VN-CM : ..........V.................................................N................................................V.......... : 120 
A-Ck-VN-NC : ..........V............................................................................................................. : 120 
A-HN-3040- : ..........V............................................................................................................. : 120 
A-Ck-TL-No : ..........V..........................................................................................A.................. : 120 
A-mDk-VN-B : ..........V..................................................................................................V.......... : 120 
A-Dk-VN-18 : ........T.V..................................................................................................V.......... : 120 
A-Ck-VN-29 : ..........V............................................................................................................. : 120 
A-Ck-Indo- : .......L..A....G..................................................................................V..A.......N.......... : 120 
A-Ck-TL-08 : ..........V............................................................................................................. : 120 
A-Ck-Fujia : .......L..V.........................................................................K.L..............A.......NL......... : 120 
A-Dk-VN-NA : .......L..I........Y..............................R..................................................A.......N.......... : 120 
A-Dk-VN-53 : .......L..I.......................................R..................................................A.......N.......... : 120 
A-Ck-Laos- : .......L..V..........................................................................................A.......N.......... : 120 
A-Ck-Laos- : .......L..V..........................................................................................A.......N.......... : 120 
A-mDk-VN-1 : .......I..V....G.....................................................................................A.G.....N.......... : 120 
A-Dk-VN-50 : .......L..I..........................................................................................A.......N.......... : 120 
A-Dk-VN-43 : .......L..I.......................................R..................................................A.......N.......... : 120 
A-VN-HN312 : .......L..I..........................................................................................A.................. : 120 
                                                                                                                                            
                                                                                                                                            
                      *       140         *       160         *       180         *       200         *       220         *       240       
A-Ck-VN-HG : LSRINHFEKIQIIPKSSWSSHEASLGVSSACPYQGKSSFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVMWGIHHPNDAAEQTKLYQNPTTYISVGTSTLNQRLVPRIATRSKVNGQSG : 240 
A-Ck-VN-LA : ............................A............................................................................T.............. : 240 
A-Dk-VN-CM : ..................P.........A.........................................I..................................T.............. : 240 
A-Ck-VN-NC : ..................P................R..................................L..................................I.............. : 240 
A-HN-3040- : ..................L...................................................L................................................. : 240 
A-Ck-TL-No : ......................................................I...............L................................................. : 240 
A-mDk-VN-B : ..................P.........A..................................................................I.........T.............. : 240 
A-Dk-VN-18 : ..................P.........A............................................................................T.............. : 240 
A-Ck-VN-29 : ..................P.........A............................................................................T.............. : 240 
A-Ck-Indo- : ...................D....S........L.TP.................................L....................................K............ : 240 
A-Ck-TL-08 : ..............R..................L.R..................................L................................................. : 240 
A-Ck-Fujia : ................Y..D....S..........TP.............N..................IL.....S..E...KR......................K............ : 240 
A-Dk-VN-NA : ...................D....S....V.....VP..........I..N..................IL.....S........................D.....K............ : 240 
A-Dk-VN-53 : ...................D....S..........VP.............N..................IL.....S..............................KL........... : 240 
A-Ck-Laos- : ...................D....S..........TP.............N...................L.....S..............................K............ : 240 
A-Ck-Laos- : ...................D....S..........TP.............N...............N..IL.....S......I.......................K............ : 240 
A-mDk-VN-1 : ...................D...............S..............NA..................L........E....R........V.I...........K............ : 240 
A-Dk-VN-50 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
A-Dk-VN-43 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
A-VN-HN312 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
                                                                                                                                            
                                                                                                                                            
                      *       260         *       280         *       300         *       320         *       340         *       360       
A-Ck-VN-HG : RIEFFWTILKPNDAINFESNGNFIAPEYAYKIVKRGDSTIMKSELEYGNCNTKCQTPIGAINSSMPFHNIHPLTIGECPKYVKSTRLVLATGLRNSPQRERRRKKRGLFGAIAGFIEGGW : 360 
A-Ck-VN-LA : .M................................K......................M..........................N.............I..................... : 360 
A-Dk-VN-CM : .M................................K......................M..........................N...............G................... : 360 
A-Ck-VN-NC : .M................................K......................M..........................N.................-................. : 359 
A-HN-3040- : .M................................K......................M..........................N.................-................. : 359 
A-Ck-TL-No : .M................................K......................M..........................N...............K................... : 360 
A-mDk-VN-B : .M................................K......................M..........................N...............G................... : 360 
A-Dk-VN-18 : .M................................K......................M..........................N...............G................... : 360 
A-Ck-VN-29 : .M................................K......................M..........................N...............G................... : 360 
A-Ck-Indo- : .M................................K...A..................M..........................N................................... : 360 
A-Ck-TL-08 : .M.............S..................K......................M..........................N................................... : 360 
A-Ck-Fujia : .MD...............................K...A.....V...D...................................NK...........L......-............... : 359 
A-Dk-VN-NA : .MD...............................K...A.....V............V..........................NK...........L......-...S........... : 359 
A-Dk-VN-53 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-Ck-Laos- : .MD....M..........................K.................................................NK...........L......-............... : 359 
A-Ck-Laos- : .MD...............................E...A.....V.......................................NK...........L......-............... : 359 
A-mDk-VN-1 : .MD...............................K...A.....V............M..........................NK..................-............... : 359 
A-Dk-VN-50 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-Dk-VN-43 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-VN-HN312 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 

 

                                                                                                                                            
                      *        20         *        40         *        60         *        80         *       100         *       120       
A-Ck-VN-HG : MEKIVLLFAIFSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDFNDYEELKHL : 120 
A-Ck-VN-LA : ..........V............................................................................................................. : 120 
A-Dk-VN-CM : ..........V.................................................N................................................V.......... : 120 
A-Ck-VN-NC : ..........V............................................................................................................. : 120 
A-HN-3040- : ..........V............................................................................................................. : 120 
A-Ck-TL-No : ..........V..........................................................................................A.................. : 120 
A-mDk-VN-B : ..........V..................................................................................................V.......... : 120 
A-Dk-VN-18 : ........T.V..................................................................................................V.......... : 120 
A-Ck-VN-29 : ..........V............................................................................................................. : 120 
A-Ck-Indo- : .......L..A....G..................................................................................V..A.......N.......... : 120 
A-Ck-TL-08 : ..........V............................................................................................................. : 120 
A-Ck-Fujia : .......L..V.........................................................................K.L..............A.......NL......... : 120 
A-Dk-VN-NA : .......L..I........Y..............................R..................................................A.......N.......... : 120 
A-Dk-VN-53 : .......L..I.......................................R..................................................A.......N.......... : 120 
A-Ck-Laos- : .......L..V..........................................................................................A.......N.......... : 120 
A-Ck-Laos- : .......L..V..........................................................................................A.......N.......... : 120 
A-mDk-VN-1 : .......I..V....G.....................................................................................A.G.....N.......... : 120 
A-Dk-VN-50 : .......L..I..........................................................................................A.......N.......... : 120 
A-Dk-VN-43 : .......L..I.......................................R..................................................A.......N.......... : 120 
A-VN-HN312 : .......L..I..........................................................................................A.................. : 120 
                                                                                                                                            
                                                                                                                                            
                      *       140         *       160         *       180         *       200         *       220         *       240       
A-Ck-VN-HG : LSRINHFEKIQIIPKSSWSSHEASLGVSSACPYQGKSSFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVMWGIHHPNDAAEQTKLYQNPTTYISVGTSTLNQRLVPRIATRSKVNGQSG : 240 
A-Ck-VN-LA : ............................A............................................................................T.............. : 240 
A-Dk-VN-CM : ..................P.........A.........................................I..................................T.............. : 240 
A-Ck-VN-NC : ..................P................R..................................L..................................I.............. : 240 
A-HN-3040- : ..................L...................................................L................................................. : 240 
A-Ck-TL-No : ......................................................I...............L................................................. : 240 
A-mDk-VN-B : ..................P.........A..................................................................I.........T.............. : 240 
A-Dk-VN-18 : ..................P.........A............................................................................T.............. : 240 
A-Ck-VN-29 : ..................P.........A............................................................................T.............. : 240 
A-Ck-Indo- : ...................D....S........L.TP.................................L....................................K............ : 240 
A-Ck-TL-08 : ..............R..................L.R..................................L................................................. : 240 
A-Ck-Fujia : ................Y..D....S..........TP.............N..................IL.....S..E...KR......................K............ : 240 
A-Dk-VN-NA : ...................D....S....V.....VP..........I..N..................IL.....S........................D.....K............ : 240 
A-Dk-VN-53 : ...................D....S..........VP.............N..................IL.....S..............................KL........... : 240 
A-Ck-Laos- : ...................D....S..........TP.............N...................L.....S..............................K............ : 240 
A-Ck-Laos- : ...................D....S..........TP.............N...............N..IL.....S......I.......................K............ : 240 
A-mDk-VN-1 : ...................D...............S..............NA..................L........E....R........V.I...........K............ : 240 
A-Dk-VN-50 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
A-Dk-VN-43 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
A-VN-HN312 : ...................D....S..........VP.............N..................IL.....S..............................K............ : 240 
                                                                                                                                            
                                                                                                                                            
                      *       260         *       280         *       300         *       320         *       340         *       360       
A-Ck-VN-HG : RIEFFWTILKPNDAINFESNGNFIAPEYAYKIVKRGDSTIMKSELEYGNCNTKCQTPIGAINSSMPFHNIHPLTIGECPKYVKSTRLVLATGLRNSPQRERRRKKRGLFGAIAGFIEGGW : 360 
A-Ck-VN-LA : .M................................K......................M..........................N.............I..................... : 360 
A-Dk-VN-CM : .M................................K......................M..........................N...............G................... : 360 
A-Ck-VN-NC : .M................................K......................M..........................N.................-................. : 359 
A-HN-3040- : .M................................K......................M..........................N.................-................. : 359 
A-Ck-TL-No : .M................................K......................M..........................N...............K................... : 360 
A-mDk-VN-B : .M................................K......................M..........................N...............G................... : 360 
A-Dk-VN-18 : .M................................K......................M..........................N...............G................... : 360 
A-Ck-VN-29 : .M................................K......................M..........................N...............G................... : 360 
A-Ck-Indo- : .M................................K...A..................M..........................N................................... : 360 
A-Ck-TL-08 : .M.............S..................K......................M..........................N................................... : 360 
A-Ck-Fujia : .MD...............................K...A.....V...D...................................NK...........L......-............... : 359 
A-Dk-VN-NA : .MD...............................K...A.....V............V..........................NK...........L......-...S........... : 359 
A-Dk-VN-53 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-Ck-Laos- : .MD....M..........................K.................................................NK...........L......-............... : 359 
A-Ck-Laos- : .MD...............................E...A.....V.......................................NK...........L......-............... : 359 
A-mDk-VN-1 : .MD...............................K...A.....V............M..........................NK..................-............... : 359 
A-Dk-VN-50 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-Dk-VN-43 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
A-VN-HN312 : .MD...............................K...A.....V.......................................NK...........L......-............... : 359 
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tÝnh chÊt ®¬n lÎ kh¸c, tr×nh tù gen H5 cña 
chñng A/ Ck/ Vietnam/ HG4/ 2005 cßn cã 
1 vÞ trÝ sai kh¸c víi tÊt c¶ c¸c chñng thuéc 
d−íi dßng Qu¶ng §«ng vμ 43 vÞ trÝ sai 
kh¸c víi c¸c chñng d−íi dßng Phóc KiÕn. 
Sù thay ®æi nμy ®· lμm sai kh¸c 5 amino 
acid (ë c¸c vÞ trÝ: 11, 242, 275, 325, 512) 
so víi tÊt c¶ c¸c chñng so s¸nh, 1 amino 
acid (298) so víi c¸c chñng d−íi dßng 
Qu¶ng §«ng vμ 17 amino acid (8, 102, 
110, 140, 145, 156, 157, 171, 191, 197, 
228, 243, 279, 285, 326, 338, vμ 529) so 
víi c¸c chñng d−íi dßng Phóc KiÕn. KÕt 
qu¶ nμy cho thÊy virus A/H5N1 cã kh¶ 
n¨ng biÕn ®æi néi gen kh¸ng nguyªn 
t−¬ng ®èi cao. 

Chuçi gen H5 cña chñng A/ Ck/ 
Vietnam/ HG4/ 2005 vμ c¸c chñng d−íi 
dßng Qu¶ng §«ng ph©n lËp t¹i ViÖt Nam 
còng nh− ë mét sè n−íc §«ng Nam ¸ ®Òu 
cã kÝch th−íc chÝnh x¸c lμ 1707 
nucleotide, trong khi ®ã c¸c chñng thuéc 
d−íi dßng Phóc KiÕn thiÕu hôt 3 
nucleotide (H×nh 1A) (Lª Thanh Hßa vμ 
cs, 2008). Do ®ã, vïng amino acid t¹o nªn 
®iÓm c¾t cña protease ë chñng A/ Ck/ 
Vietnam/ HG4/ 2005 vμ c¸c chñng d−íi 
dßng Qu¶ng §«ng cã ®Çy ®ñ thμnh phÇn -
RRRKK-, mét ®Æc tÝnh quan träng quyÕt 
®Þnh ®éc lùc cña virus cóm A/H5N1, trong 
khi ®ã c¸c chñng d−íi dßng Phóc KiÕn 
thiÕu hôt 1 amino acid Lysine (K) (H×nh 
1B). §iÒu nμy cã thÓ lμ nguyªn nh©n 
chÝnh lμm gia t¨ng ®éc lùc g©y bÖnh cña 
virus A/H5N1 thuéc d−íi dßng Phóc KiÕn 
hay kh«ng cßn lμ vÊn ®Ò cÇn x¸c ®Þnh. 

3.2. Ph©n tÝch mèi quan hÖ ph¶ hÖ cña 
       chñng A/Ck/Vietnam/HG4/2005(H5N1)  

Quan hÖ ph¶ hÖ cña chñng cóm 
A/H5N1 ph©n lËp tõ gμ HËu Giang (chñng 
A/ Ck/ Vietnam/ HG4/ 2005 (H5N1)) cña 
chóng t«i nghiªn cøu, ®−îc ph©n tÝch so 

 

s¸nh víi c¸c chñng kh¸c cña ViÖt Nam, 
Trung Quèc vμ §«ng Nam ¸, kÕt qu¶ tr×nh 
bμy ë h×nh 2. C¸c chñng ph©n lËp ë miÒn 
nam ViÖt Nam trong c¸c n¨m 2005 - 2007: 
A-Ck-VN-LA-636-05 (ISDN230180), A-Dk-
VN - CM498-06 (EU124165), A - mDk - 
VN - BT342 - 06 (ISDN230179), A - Dk - 
VN - 18 - 07 (CY029623), A - Ck - VN - 29 -
07 (CY02963) tËp hîp trong cïng mét 
nhãm víi chñng A/ Ck/ Vietnam/ HG4/ 
2005 (H5N1) (EF051513) ph©n lËp tõ gμ 
t¹i HËu Giang (H×nh 2). §iÒu nμy cho 
phÐp nhËn xÐt, cã thÓ c¸c chñng cóm 
A/H5N1 tõ gia cÇm HËu Giang, Long An, 
Kiªn Giang, Cμ Mau, BÕn Tre lμ cã cïng 
nguån gèc vμ thuéc nhãm di truyÒn 1 
(clade 1) (Nguyen vμ cs, 2008). §©y lμ c¸c 
chñng cóm A/H5N1 thuéc d−íi dßng 
Qu¶ng §«ng.  

Trong khi ®ã, c©y ph¶ hÖ (H×nh 2) cho 
thÊy, c¸c chñng ph©n lËp tõ ng−êi vμ gia 
cÇm ë miÒn B¾c vμ miÒn Trung n¨m 2007, 
bao gåm: A - Dk - VN - 50 - 07 (H5N1) 
(CY029711), A - Dk - VN - 43 - 07 (H5N1) 
(CY029687), A - VN - HN31242 - 07 
(H5N1) (EU294370), A - Dk - VN - NA72 -
07 (H5N1), A - Dk - VN - 53 - 07 (H5N1) 
(CY029735) vμ chñng A - Ck - Laos - 1 - 08 
(H5N1) (AB435522) tËp hîp trong cïng 
mét nhãm, víi chñng chÝnh gèc Phóc KiÕn 
ph©n lËp n¨m 2006 vμ thuéc nhãm di 
truyÒn 2.3.4 (clade 2.3.4) (Nguyen vμ cs, 
2008). §©y lμ c¸c chñng thuéc d−íi dßng 
Phóc KiÕn. 

Nh− vËy, trong c¸c n¨m giai ®o¹n 
2005-2008, ngoμi c¸c chñng thuéc d−íi 
dßng Qu¶ng §«ng (trong ®ã cã chñng A/ 
Ck/ Vietnam/ HG4/ 2005 (H5N1)), ë nhiÒu 
n−íc ch©u ¸ (Trung Quèc, ViÖt Nam, Lμo) 
cßn xuÊt hiÖn c¸c chñng thuéc d−íi dßng 
Phóc KiÕn g©y bÖnh cóm gia cÇm.  
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H×nh 2. Ph©n tÝch ph¶ hÖ cña c¸c chñng cóm A/H5N1 cña ViÖt Nam vμ vïng §«ng 

Nam ¸ dùa trªn thμnh phÇn nucleotide cña gen H5 sö dông bootstraps 1000 replicate, 
Neighbor-Joining, Kimura 2-parameter (Tamura vμ cs, 2007). 

Cã hai nhãm chÝnh (Qu¶ng §«ng vμ Phóc KiÕn), trong ®ã chñng 
A/Ck/Vietnam/HG4/2005(H5N1)) thuéc d−íi dßng Qu¶ng §«ng 

4. KÕT LUËN 

Toμn bé chuçi gen HA cña chñng cóm 
A/H5N1 ph©n lËp tõ gμ HËu Giang (A/ Ck/ 
Vietnam/ HG4/ 2005 (H5N1)) cã ®é dμi 
1707 bp ®· ®−îc gi¶i tr×nh tr×nh tù, ®−îc 
x¸c ®Þnh lμ gen H5 cña virus cóm A/H5N1, 
cã 9 vÞ trÝ sai kh¸c hoμn toμn so víi 19 
chñng ph©n lËp trong c¸c n¨m 2005 - 2008 
tõ ng−êi vμ gia cÇm cña ViÖt Nam, Trung 
Quèc vμ vïng §«ng Nam ¸; trong cÊu tróc 
cã ®Çy ®ñ c¸c amino acid (-RRKK-) t¹i vÞ trÝ 
c¾t cña protease. Chñng A/ Ck/ Vietnam/ 
HG4/ 2005 (H5N1) cã cïng nguån gèc 
thuéc d−íi dßng Qu¶ng §«ng cïng víi mét 
sè chñng cóm A/H5N1 tõ gia cÇm ë HËu 
Giang, Long An, Kiªn Giang, Cμ Mau, BÕn 

Tre (ViÖt Nam) vμ mét sè chñng trong 
vïng §«ng Nam ¸ ph©n lËp trong c¸c n¨m 
2005 - 2008. 

Lêi c¶m ¬n 
C¶m ¬n Bé Khoa häc vμ C«ng nghÖ vÒ 

NhiÖm vô NghÞ ®Þnh th− ViÖt Nam - Th¸i 
Lan vμ Phßng ThÝ nghiÖm träng ®iÓm 
C«ng nghÖ gen (ViÖn C«ng nghÖ sinh häc) 
hç trî kinh phÝ vμ trang thiÕt bÞ ®Ó chóng 
t«i thùc hiÖn ®Ò tμi nμy. 
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