Chinese Jound ¢ Zoology 2008,43(6):10~ 16

H5N1 HA

) @
sk EEER
(© 750004, @ 100101)
GenBank (Homo sapiens) 42 H5NI1 HA
s DN AStar HA X HA X
H5N1
H5N1 HA s > ,
H5N1 ; HA ;
1 Q751 :A : 0256 3263( 2008) 06 16 07

Analysis of HA Gene€ s Variation and Evolution in
Some Avian Influenza Viruses from China

. @ . @
ZHANG JrRong  LEI FrMin
( @ Ningvia Medical University Basic Medical Science School , Yinchuan — 750004;
@nstitute f Zoology , Chinese Academy o Sciences , Bejing 100101, China)

Abstract: After collecting the HA gene sequences of 42 strains of avian influenza viruses (AIV) H5N1 isolated from
human ( Homo sapiens) , pouliry and wild birds by searching the GenBank of NCBI,we analyzed the transformation of
the amino acid residues at key sites and constructed the phylogenetic tree using DNAStar and compared the homology
and evolutionary relationship of these HA genes. The results suggest that HA genes of these AIV H5N1 viruses varies
persistently at different rates. Within the same area or neighboring areas in China, the nucleotides are more homologous
in the same year or between the continuous two years, indicating that some human AIV dseases may have been caused

by the H5N1 viruses ifection from poultry. And more researches concerning the role of wild birds are needed.
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Table 1 The types and origins of the HSN1 avian influenza subtype used in the research
/] /] [

Accession Organisny Locat iof Time Accession Organsny Location Time Accession Organisny Lo cation/Time
NC _00736 A/ Goosd Guangdong 1/ 96 DQM5618 A/ Bar headed Goose/ QH 61/ 2005 DQ 842489 A/ Guangzhoy 1/ 2006
AF036356 A/ HK/ 15¢ 97 DQ320921  A/migratory duck/ JX¥ 2300 2005 DQ992841 A/ chickey HK/ %47 2006
AF364334 A/ Goosd/ Guangdong 3 97 DQ366338 A/ duck/ Guangxi/ 13/ 2004 DQM3117 A/ Coose/ Guangxi/ 532 2006
AF509023 A/ Pigeoy HK/ SF215 2001 DQ371928  A/Anhuy/ 1/ 2005 DQ997182 A/ chicker Jiangsu/ czl/ 2002
AY575860 A/ HK/212 2003 DQ 371929  A/Anhuy 2 2005 DQ97218  A/mallard Guangxi/wi/ 2004
AY585360 A/ duckf/ Guangdong 01/ 2001 DQ371930  A/Guangxy/ 1/ 2005 DQ97410 A/ duck Zhejiang bj 2002
AY585362 A/ duclf Guangdong 22 2002 DQ 520855 A/ chicken/ Zhejiang 24/ 2005 DQ97513 A/ duck/ Guangxi/ xg/ 2001
AY585363 A/ duclf Guangxi/ 07 1999 DQ&43309 A/ humarf Zhejang 16 2006 EF137706 A/ Shenzhen/ 406H / 2006
AY585374 A/ duclf Guangdong 4(f 2000 DQ&2563 A/ Bar headed Goosd QH F /2006 EF587277 A/ Beijing 01/ 2003
AY585377 A/ duck Zhejiang 52/ 2000 DQ&35313 A/ Ching GDOY 2006 EF624256 A/ Ching 2006

AY651361 A/ tree spamow/HK/ 864/ 2002 DQ 842487  A/goose/ Guangzhoy 471/ 2006 EU263353 A/ duck Guangxi/ 27 2003
AY73729 A/ chicken/GD/ 17§ 2004 DQ992734 A/ chicken/ Guangxi 4989 2005 EU263981 A/ human/ Ching GD02 2006
AY950235 A/ WD) Guangdong 314/ 2004 DQ992839 A/ common magpig HK/ 645 2006 EU43468 A/ Jiangsy/ 1/ 2007
DQ320924 A/ grey herory HK/ 837 2004 AY 651373 A/black headed gul/HK/ 12. 1/2003 || EU4346%4 A/ Jiangsy/ 2 2007

* : / / r ) human
* The tules of naming influenza virus are type/ hos/ site of discovery serial number/ time. I the host is a human then the host will be left blank

or written as human.

Goose:  Anser sp.; Pigeon: Columba sp. ; duck:  Anatidae; tree sparrow: Passer montanus; black headed gull:
Larus ridibundus; chicken:  Gdlus gallus ; WD : Wild Duck Anas sp. ; Bar- headed Goose: Anser indicus; migratory duck:
Anatidae ; common magpie: Pica pica; mallad: Anas platyrhynchos; grey heron: Ardea dnerea; human:  Homo sapiens

HK:Hong Kong; JX: Jiangxi; GD:Guangdong; QH:Q nghai
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, AJHK/212/2003 1996~ 2004 NSI/NVT/NNT/
QNG, A/ Anhui/ 2/ 2005 RSG, NPI/NSS/NGT, 2005~ 2007
Q3G (NNT)
2.2 1 , 2005~ 2.3
2007 H5N1 HA HA1 HA2
7, NST/NVT/NNT/NNT/ NPI/ NSS/ . HA1 HA2 .
NGT  19%~ 2004 , A/Beijing 0 HA2 ,
2003 ; A/ Pigeor/ HA1 HA2
HK/ SF215/2001 A/ chicke/ Jiangsu/ czl/ 2002 A/WIY
Guangdong/ 314/ 2004 A/mallard/ Guangx i/ wt/ 2004 1 ,
NST/NVT/NST/NNT/NPT/NSS/NGT 7 2

2 H5N1

Table 2 Alkaline amino acid near the proteolytic deavage site of H5N1 virus used in the research

Name of the sample virus Akaline amino acid

Name of the Sample Virus Alkaline amino acid

A/ Goose/ Guangdong 1/ 96 RRRKKR 2005~ 2007 RRRKR
A Goos¢ Guangdong 3 97 RRRKKR A/ chicker/ GI)Y 178 2004 RRRKR
A/HK/ 156 97 RRRKKR A duck/ Guangxi/ 07 1999 KRRKKR
A/HK/ 212/ 2003 RRRKKR A/ duckf/ Guangdong 01/ 2001 RRRKRR
A/ Pigeony HK/ SF215 2001 RRRKKR A grey heroy/ HK/ 837/ 2004 RRRKRR
A/ black headed gul} HK/ 12 1/ 2003 RRRKKR A/ duck/ Guangxi/ 13 2004 RRKKR
A/ WIY Guangdong 314 2004 RRRKKR A duck Zhejiang 5% 2000 IRRKKR
A mallard Guangxi/wY/ 2004 RRRKKR A Beijing 01/ 2003 GRRKKR
A duckf Zhejiang bjl 2002 RRRKKR A/ bar- headed goosf QH/ /2006 RRRKR
A/ duck/ Guangx x4/ 2001 RRRKKR A/migratory duck/ JX/ 2300 2005 RRRKKR
A/ duck/ Guangx{ 27 2003 RRRKKR A Bar- headed Goose/ QH/ 6/ 2005 RRRKKR
A chickerf Jiangsy czl/ 2002 RRRKKR A duckf Guangdong 22/ 2002 RRRKKR
A/ duck/ Guangdong 40/ 2000 RRRKKR A tree sparrow HK/ 864/ 2002 RRRKKR
* 2005~ 2007 The human and poulry samples during 2005 to 2007 include: A/ Anhui/ 1/ 2005 A/ Anhuy/ 22005 A

Guangxf /2005 A/ Chingd 2006 A/ Shenzhen/ 406H 2006 A/ Ching GDOY 2006 A/ Guangzhoy 1/ 2006 A/ human/ Ching GD02 2006 A humar/
Zhejiang 162006 A/ Jiangsy/ 12007 A/ Jiangsy 2/ 2007 A chi ken/ Zhejiang 24 2005 A/ chicken/ Guangxf 4989 2005 A/ chicker HK/ 947/ 2006 A
goose/ Guangxj 532 2006 A goose/ Guangzhoy 471/ 2006 A/ Common magpi¢ HK/ 645/ 2006.

2.4 H5N1
HA 1
HA DNAStar 7. 1
, HA

2.5 HA
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3 H5N1 HA (%)
Table 3 HA nudeotides and amino adids comparison of H5N1 subtype

A B C D E F G H 1 J K L M N 0 P Q R S T
A ##% 97.3 963 963 965 96.7 9%.5 %4 9%.7 963 963 94.5 96.3 9%.3 9%.4 967 966 968 97.3 971
B 97.5 #*** 975 968 97.6 97.3 97.2 9.2 9.4 971 965 957 97.1 9.3 97.1 97.2 97.1 97.6 1000 97.7
C 9.6 97.2 ** 968 999 96.0 %.1 9.0 9.3 962 954 94.8 96.3 %.4 95.9 965 962 967 97.5 97
D 9.4 9.2 979 * 986 96.5 9.2 9%.2 9%.4 924 955 88.4 883 9.4 9.1 959 962 950 96.8 972
E 98 97.3 996 979 *** 960 9.2 9%.2 %5 962 955 94.8 96.3 9%.4 9.1 965 962 967 97.6 972
F 9.2 9.4 957 964 957 *** 99.6 9.6 9.6 954 989 91.0 91.4 9.4 9.2 987 992 979 97.3 981
G 9.3 95 959 962 961 99.6 *** 9.5 9.3 991 987 97.4 99.5 9.2 9.1 992 990 994 97.2 981
H 9%0 %1 956 961 938 99.4 9.1 *** 99.2 990 987 97.4 99.3 9.2 9.0 921 920 993 97.2 R
I 9.3 %5 959 962 961 99.6 9.5 M.1 *k 990 986 97.5 99.4 9.3 9.4 993 994 998 97.4 982
J 9.0 9.2 958 923 958 957 9.5 B9 9.3 =k 984 97.2 99.1 9%.8 100.0 9291 969 995 97.1 979
K 9.6 9.8 9352 955 954 988 B8 W4 W8 985 *** 967 98.6 W5 W4 985 983 987 96.5 97.5
L 9.6 9.8 934 871 934 90.5 97.0 %.6 97.0 96 6 964 #**+ 09.3 9.4 97.2 975 914 97.6 957 964
M 9.6 9.6 953 876 953 91.6 9.5 9.1 9.5 991 991 99.1 *++* 9.1 9.1 991 910 995 97.1 979
N 9.3 9.0 956 960 956 99.4 9.2 9.0 9.2 968 985 92.0 90.9 **+ 99.1 994 990 994 97.3 981
0O 9%.8 %1 936 961 958 99.4 9.3 R.8 9.1 100.0 984 96.6 99.1 9.0 *kx 992 992 995 97.1 979
P 9.0 9.6 963 959 963 99.2 9.6 9.3 9.6 993 989 97.4 99.5 PO.6 M. 3 #*## 989 994 97.2 98 1
Q %5 %6 962 966 962 1000 9.8 9.6 9.8 9723 9290 91.4 91.6 P4 P.6 998 *#+ 995 97.1 979
R 95 9.8 964 949 964 983 9.8 9.5 9.8 995 991 97.2 99.8 M.4 9.5 998 100 *** 97.6 98 4
S 9.6 9.8 972 962 973 964 9%.5 %1 %5 962 958 93.8 956 9%.0 %.1 966 96 6 97.8 <+ 977
T 97.0 9.7 963 966 965 97.6 97.5 97.2 97.5 97.3 968 949 97.0 97.1 97.2 97.7 977 979 96.7 *%

A B C D E F G H 1 J K L M N 0 P Q R S T

Hkok s s The “*#*%*” in the table indicates divsion. The upper

triangle of the division reveals the percentage of nucleotide, while the low er is the percentage of amino acid.

A= A/ duck/ Guangxf 132004; B= A/mallard Guangxiwy/ 2004; C= A/ Barheaded Goose QH/61/2005; D= A/bar headed goose/ QH/ ¥
2006; E= A migratory duck/ JX 2300 2005; F= A chicken/ Zhejiang 24 2005; G= A/ Anhui/ 1/2005; ; H= A Anhui/ 2 2005; I= A/ Guangxi V
2005; J= A/ Shenzher/ 406H 2006; K= A/ Jiangsy |/ 2007; L= A/ Ching/ GDOY/ 2006; M= A/ humar/ Zhejiang/ 1§ 2006; N= A/Guangzhou/ J/ 2006;
0= A/ human/ Ching/ GD02 2006; P= A/ goos¢ Guangxi/ 532 2006; Q= A/ gooss/ Guangzhou/ 471/ 2006; R= A/ chicker/ Guangxj 4989 2005; S= A
WI) Guangdong 314/ 2004; T= A/ chicken/Guangdong 17§ 2004
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Fig. 1 Phylogenetic tree analysis of HA genes in HSN1 viruses from humans, poultry and wild birds
1 s 1
s DNA

The samples in the figure are those listed in Table 1. Refer to Table 1 for the names of the species and accessions. Balanced branches

(phenogram) averages the distances between ancestors in the tree. Dotted lines indicate a negative branch length, which may result from

averaging, while lines indicate a positive branch length. The scale below the tree reveals the number of “ Nucleotide Substitutions” for DNA

sequences.

BHG= black headed gull; QH= Qinghai; GD= Guangdong; HK= Hong Kong; JX= Jiangxi; WD= Wild Duck.
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