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Evolutionary characteristics of polymerase PA,PB1,and PB2 genes of novel influenza virus A/HINI in 2009 pandemic
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[ABSTRACT] Objective: To elucidate the evolutionary characteristics of polymerase PA,PBl1,and PB2 genes of the novel influenza
virus A/HINI in 2009 pandemic. Methods: The sequences of the PA,PBI1,and PB2 genes of the novel HINI strains in 2009 pandemic,
and the reference sequences of human, swine, and avian influenza viruses isolated during different years at different locations were
retrieved from NCBI. Molecular Evolutionary Genetics Analysis version 4. 0 (MEGA4. 0) software was employed to align and blunt
nucleotide sequences, construct phylogenetic tree, deduce and align PB2 protein sequences, and the results were compared between the
novel A/HINI and each of the reference strains. Results;: The sequences of the PA,PBl,and PB2 genes of 2009 novel A/HINI strains
isolated from different locations shared a high homology and clustered in a unique new clade, and were close to the swine influenza
viruses. The PA,PBl,and PB2 genes of the novel HINI viruses had a high similarity with the corresponding sequences of a human
HINTI strain isolated in Iowa State of USA in 2005 (A/Towa/CEID23/2005/H1N1). Alignments of the deduced protein sequences
showed that the 627" amino acid of PB2 of the novel HINI strains and A/Iowa/CEID23/2005/H1N1 were glutamic acid (Glu) , which
was the same as that in the avian influenza virus in Iowa State of USA in 2005 (DQS889682), and was different from those of the
reference sequences of human A/HINI strains isolated from 1918 to 2008, which were lysine (Lys). Conclusion: The 2009 novel A/
HI1N1 virus might be originated from the human A/HINI strains isolated in 2005 in Iowa State of America (A/Iowa/CEID23/2005/
HIN1) ,and the polymerase gene of the novel HINI virus might re-assort with avian A influenza virus.
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@ :PA genes of novel A/HINI of the outbreak in 2009



+ 634 -

R KM 2009 4E 6 H L 30 &

PBl EE 5B RER N RLAREL, 5 AR
TR T 1 58 R AT E (1 2) ; PB2 3K 558 & & i B
B OC RAHEE 5 N T B Y O R (K 3)
25 WoR PA.PB1, PB2 3t [H ¥ 5 5 Ui B 75 I 3%
L BN YR AAT R R BE H A O AT ok L
Garten % 56 F HA NA LK A 25 5200, U 9 itk
YRR R A TRAT MR AT B8 2 — i 28U i) il R 1 56 TR EE
R

CYO3S437]A ISwine IUSARODTIHING

DO46ISE4|AISwine (Canadal2005/H3N2

EL398757| AMMuman [Canada2007/HIN2

EL1692850| A/Swine /USA2006/HIN2

EUBS2892|A ISwine /USAZODTIHINZ

EFS51043] Alivian (USA2004/H3N2

ELI409950| AlSwine IUSAT2008/H1N1

DQIGQQBG| AlAvian (Canada/2005/H3N2

CY033780] AlAvian (USA/Z007/HINZ

EU301400] ASwine (Karea/2004/HIN2

ELI4D9854| AlSwine [USAZ004/H1H1

® (- 1581616) AHuman /USAZ2008/H1N1

® 598726 AHuman Mexical2008M1N1

® 584367 AMuman /USAZ008HINT

® ¢ 1966080 AHuman /USA2000/H1NT

L] 30122004 AfHuman /USAZ008/H1N1

Q250214 AlSwine [Canadal2003H1N1

EUDATTTS] AtHuman (Denmark/2004/H3N2

CY038403| A/Human /JUSA/2008/H3NZ

EL268225| AHuman /USA2003/HINZ

EF554793] AlHuman /USAI2006/HINZ
CY¥033782| Alvian FUSAI200T/HTNY

CYD29847| AtAvian IUSA2005/HINY

CY¥038029] AlAvian [USAIZ008/HIN2

ELOZE020| Aldvian USA2002HTNT

ELIBS0514| AlAwian JUSAIZD03HTNT

CYD11054| AAvian MUSAZ002/HINZ

ELS24268| AlSwine /Germany/2003/HIN2
[ FU432778| Altvian /Maly/2008H1N1
% a1 [ CYD17041| Atkwian italy/2008/HSN1
L ELN46854| AHuman [Azerbaijan/2008H5M1

FM185520] Alfvian [Germany/2007/HSN1
CY016825] Alfwian |Croatia/2005H5M1
AYE2614B| AlHuman [Thalland/2004/HSN1
ELM46670| AlHuman findonesia/2005/H5M1
CYOE235] AlAvian [Hong Kongf2008HEN1
EU434882] AtHuman /Chinal2007HSN1
ELETTR0| AMHuman (Denmark/2001/H1N1

10k CYD11782| AiHuman iNewZealand/2000M1N1
o CY037661| AHuman (USAZ00THINY
8 CY037333| AlHuman /USAZ00&8/H1 MY
a0

CYO20163) AMHuman /Australla/2005H1M1

B3

—
aiz

B2 2009 FHERE HINI REFSS
AEBESXF5 PB1 & F 4 #
Fig 2 Phylogenetic tree of the PB1 genes of 2009 novel
A/HIN1 virus and reference sequences of different hosts
@ :PB1 genes of novel A/HINI of the outbreak in 2009
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Fig 3 Phylogenetic tree of the PB2 genes of 2009 novel
A/HIN1 virus and reference sequences of different hosts
@ :PB2 genes of novel A/HINI of the outbreak in 2009
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Fig 4 Phylogenetic tree of the PA genes of 2009 novel
A/HIN1 virus and reference sequences of
human HIN1 influenza viruses
@ :PA genes of novel A/HINI of the outbreak in 2009
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Fig 5 Phylogenetic tree of the PB1 genes of 2009 novel
A/HIN1 virus and reference sequences of
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@ :PBI1 genes of new human A/HIN1 of the outbreak in 2009

3 i

AR T 45 5B B s, 2009 4F 3 H T 4R AT aY A
HINT 880 55 2 — Rl 80 00 37 Bo% 7%, B TR E &
kU Y PA. PB1. PB2 % X A B[R WE ME B ik

99. 9% ~100% , Ui B b v A A HIN 3 J8% 875k
H [ — A& 5L, R 2] H b (kid %A KBRS,

i
o~

CYO17378| AHuman /JUSA/2008/H1MN1
AHuman U

ELOSTTE1| AtHuman (Denmark 2004H1N1
CYD02543] AfHuman [USAZ003/HINT
CY008882| AHumanUSA/2002MHTINY
CY03T702) AHuman (USAZ008/H1NT
CY021700| AHuman /USA2000/H1MN1
CYD20158| AlHuman /USAI2001/HINT
CYD17010] Afuman (Chinal/1 886H1NT

DOS0E88E] A/Human IUSAMBETHING

CYD10371] AMHuman /USAMSEZHINT

50 CYDSTT8| AlHuman USAMBETIHINI

CY018854| AHuman JUSA1848H1NY

CY021828| AHuman /USAMB51HINY

CYDOBOGS| AHuman IUSAMBSTIHING

CYD20252| AHuman /USAMB43HINT

DOS0E80Z| AtHuman UKNSINHINT

CYD20478] AHuman IUSAMSISHING

CY021064| AMHuman /USAMETEHINT

DQ208309] A/Human /USAMS18HTN

DOAASEEZ| AfHuman JUSAR005M1NT

@ FJO88525) AMun N1

100

@ FuaBB208| Mi-nln Maxicol200WH1NT

oo

B 6 2009 FEFHEHPE HINI REFRES
A HIN1 RBRESZF 5 PB2 & E i i
Fig 6 Phylogenetic tree of the PB2 genes of 2009 novel
A/HINI virus and reference sequences of
human HINI1 influenza viruses
@ :PB2 genes of novel A/HINI of the outbreak in 2009
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Tab 1 Amino acid substitutions of the deduced PB2

proteins from A/HI1NI1 influenza viruses

Amino acid position
147 199 225 567 590 591 627

Viruses

Novel HINI strains

FJ998206/Mexico/2009 T A G D S R E
FJ984387/USA/2009 T A G D S R E
FJ969525/USA /2009 T A G D S R E
CY039900/USA/2009 T A G D S R E
GQ120442/Canada/2009 T A G D S R E
Human A/HI1NI1 references
DQ208309/USA/1918 1 S S N G Q K
CY020476/USA/1935 1 S S N G Q K
CY020292/USA/1943 1 S S N G Q K
CY019954/USA/1948 I S S N G Q K
CY008995/USA/1957 1 S S N G Q K
CY021964/USA/1976 1 S S N G Q K
CY010371/USA/1982 1 S S N G Q K
CY019778/USA/1987 1 S S N G Q K
DQ508886/USA/1991 1 S S N G Q K
CY021700/USA /2000 1 S S N G Q K
CY006682/USA/2002 1 S S N G Q K
CY002543/USA/2003 1 S S N G Q K
EU097761/Denmark/2004 1 S S N G Q K
DQ889682/USA /2005 T A G D S R E
CY017378/USA/2006 1 S S N G Q K
CY037702/USA/2008 1 S S N G Q K

A: Alanine; D Aspartic acid; E; Glutamic acid; G:Glycine;I;Isoleu-
cine; K Lysine; Q: Glutamine; R; Arginine; S; Serine; T; Threonine;

N: Asparagine
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