BOHEEKRFFER 20004F 6 AL 30 &L 6 W hup://www. ajsmmu. cn

« 613 -
Academic Journal of Second Military Medical University,Jun. 2009, Vol. 30, No. 6
. 0w '3
DOI. 10. 3724/SP. J. 1008. 2009. 00613 + A0 4k E

2009 FH B HA HINI RRmRELR=ZERE#EL ST

WA AR ERAERLE S —F % &R EA.H L
B TR R AE IR RAT IR EO R, L 200433

(HE] @ : %209 FFAFAAE HINl RRFHFLEZ(HAEHEH AL B TR ER S B W A/HIND & £ #%
HA X H 3% £, F & : W NCBI# 48 E T # 2009 4 % & A/HINL T & 5% &% &0 HA LB T 7 UK UERT AL

A gty A/JHINL T A %R F # 5% 575, X I Molecular Evolutionary Genetics Analysis version 4. 0(MEGA4. 0) # # # 4T
FA bt fty A G, 3F 0 Bl 2009 £ A FA HINI HAKHE HA X FH 5L EHRK KN AR . EHHEK A/
HINI & RE HAZH GBEFaWEaERF7, @R : FRAHHAA/HINI TRRERERER HA XBH#A V2N LT
2009 4 # A A/HINI &G % HA LB 5 1976~2007 £ FH K 4 58 7 4k A A/HINT T A i &/ & B A e & F %,
5w fe oM e X Ay B R MK, R R FEJE R A/HIND T A 5 &% F HA %[ﬂi#{h/\)fﬁﬁﬁ.zoog 4£ 35 A A/HINL % K i

# HA L H 5 1998 #1 2007 FA LR X A B A/HINI BARFEW HA L IR LA EZARE.EMMNEA TN X 2B N A/
HINI B Rk EK A/HINI kR E#t Lk 2Rz, & Wiktﬁm%im20094’?%‘?2—1A/H1N15ﬁ2@%§ HA 3t & #y

FERBEME S LERR 2 F N A/HINI %/ﬁfi%’%ﬁ‘ﬁ CEECN R TN X A A/HINT B R KA KRR #
HEWMALE R A, £#:2000 FH AP A HINI AA RS HA X E T2 £ 3K ¥ A HIND % % &5 % K 8o
5 REAA/HINI AR AED L LE B EHNER, A HINI FEREFHF LS T H#IFFGE,

[X$iRM] HINI FAGR RS M ZHEE;#4, XEEH

[FEHES] R371.13 [X#itREB] A [XEEHE] 0258-879X(2009)06-0613-05

Evolution analysis of hemagglutinin gene of novel influenza virus A/HIN1 in 2009 pandemic
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[ABSTRACT] Objective: To investigate the evolutionary relationship of the hemagglutinin(HA) gene of novel influenza virus
A/HINI in 2009 pandemic with the HA genes of A/HINI viruses isolated in different parts of the world previously. Methods:
The sequences of the HA gene of the novel A/HINI strain and the reference sequences of human, swine, and avian influenza A
viruses were retrieved from NCBI. MEGA 4. 0 software was employed to align, blunt nucleotide sequences, and construct
phylogenetic tree. The deduced amino acid sequences of the HA genes of novel influenza virus A/HIN1 were compared with
those of the A/HINTI isolates in North America, Europe, and Asia. Results: Phylogenetic tree of the HA genes of A/HINI1
strains worldwide showed that the HA genes of novel influenza virus A/HINI in 2009 shared a high homology with those of the
7 human A/HINI influenza viruses isolated in North America during 1976 to 2007, and shared a low homology with those of
the human influenza viruses A/HINI isolated in Europe and Asia. Phylogenetic tree of the HA gene between different species
showed that the HA genes of novel influenza virus A/HIN1 in 2009 had a close evolutionary relationship with those of the two
swine A/HI1NI strains isolated in 1998 and 2007 in North America,but a distant evolutionary relationship with those of swine
and avian A/HINI isolated in Europe and Asia. Alignment of amino acid at important antigenic sites showed that the HA gene
of the novel A/HINI strains shared important antigen sites with the swine A/HINI influenza viruses isolated in North
America, and did not share with the swine A/HINI influenza viruses isolated in Europe and Asia or the human A/HINI1

influenza vaccine strains. Conclusion: The HA genes of the novel influenza virus A/H1N1 might originate from swine A/HIN1
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influenza viruses in North America after a long time evolution and the reassortment with fragments of human A/HI1INI1 in the

area, and the current A/human/HINI influenza vaccine may not be effective for the novel A/HINI virus.
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Tab 1 Amino acid substitutions at important antigenic sites of deduced hemagglutinin proteins of influenza virus A/HIN1

Influenza virus A/HINI1

Amino acid position

53 71 103 113 138 149 155 202 224 238 283 288 293

New strains(2009)

A/human/Mexico/2009 K K D 1 S T A A K D 1 v T

A/human/California/2009 K K D 1 S T A A K D 1 v T
Swine influenza A virus in USA

A/swine/Ohio/2007 R - - - - - - - R - - - -

A/swine/Ohio/2006 R - - - - - - - R - - - -

A/swine/lowa/2004 - - - - N - - v

A/swine/Carolina/2002 - - - - N - - - - - - - -

A/swine/Minnesota/1999 - - - - - - - - - - - - -

A/swine/Iowa/1985 R - - - - - - - - G - - -

A/swine/Wisconsin/1961 R - - - - - - - R G -

A/swine/lowa/1930 S - - - - - - - R G T - -
Swine influenza A virus in Europe(1980-2006) N/S N/D/K K/E/G A/T/I - - S S/R/N Q/R E/G M/T - -
Swine influenza A virus in China

A/swine/ Tianjin/2004 S N E A - S K G R G T M A

A/swine/Henan/2006 S N E A - S K G R G T M A

A/swine/Zhejiang/2007 S N K A - - S S - E M - -
Vaccine for human HIN1

A/Beijing/262/1995 S N E A S T N R R G T M A

A/New Caledonia/20/1999 S N E A S N G R D T M A
Human influenza A virus in USA

A/human/Kansas/2007 - - - - - - - - - - - - -

A/human/Texas/1986 - - - - - K - -
Human influenza A virus in China

A/human/Guangzhou/2006 - - - - - T - R - G - - -

A/human/HongKong/2002 - - - - - S - G - D - - -

A/human/Nanchang/1996 - - - - - T - R - G - -

A': Alanine; D Aspartic acid; E: Glutamic acid; G: Glycine; I: Isoleucine; K: Lysine; ; M; Methionine; Q: Glutamine; R: Arginine; S: Serine; T

Threonine; V: Valine; N: Asparagine. -:No alteration as compared with novel HIN1 strains
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