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gene of the influenza A/HIN1(09pdm) virus circulating in China between 2009 and 2015. [Methods]
Epidemiological data of A/HINI(09pdm) and hemagglutinin sequences were analyzed.
Epidemiological data were collected from the website of Chinese National Influenza Center and HA
sequences of the influenza A/HIN1(09pdm) virus were filtered from The Global Initiative on Sharing
All Influenza Data and National Center for Biotechnology Information. Phylogenetic trees and the
mutations of amino acids were constructed and analyzed by biological software. [Results] A total of
4 activity influenza peaks emerged between 2009 and 2015. Compared with vaccine strain
A/California/07/2009(HIN1), the HA gene sequence of 2009—2015 shared different nucleic acid
sequence similarity decreased with years. The phylogenetic analysis showed that HA gene of the
same year clustered nearly on the phylogenetic tree. The HA gene from 2011 divided into two
clusters. The amino acid substitutions of HA protein were observed in all four epitopes. Position 203
in epitope Ca, position 163 in epitope Sa and position 185 in epitope Sb changed into new amino acid
gradually. The positive pressure site was observed HA protein site 240 in each year except 2010 and
2012. [Conclusion] The influenza A/HIN1(09pdm) has become one of the main subtypes in China.
The HA gene and amino acid changes gradually and this emphasize the importance of reinforcing
virus surveillance.

Keywords: A/HIN1(09pdm), Hemagglutinin, Molecular characteristics, Evolution analysis
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20122015 (1 A/California/07/
2009-2010 2009(HIN1) 20
2011 1 201111 45.45% (Cb 2 Ca 6 Sa 7 Sb5 )
V216A P288S 1312V I389F Ca 203  Sa 163 Sb 185
S145T  K80T
2011 1 13 242 ZIKREEMA: HINI
2 86.7% 13.3% 220 (218-225 ) 130
201111 26 12 (132-135 ) 190 (187-195 ) O
68.4% 31.6% HIN1
24 HA DFHHESR 134 190 191 193 195 219 222
241 MmREHRIA: HINI 4 223 224 2013 223
Ca Cb Sa Sb 44 Q223R 2013 HA
B9 A/California/07/2009(HIN1) 27.27% Q223R 2014
HINI 2010-2015 31.58% 2015 25.00%

Fz1 H[E2009-2015 FHE HINL FRFEMEAZRERE HA IERAEEMAEST S

Table 1 Amino acids mutation of antigenic epitopes in the HA gene of influenza A/HIN1(09pdm) in China, 2009-2015

Epitope Site A/California/07/2009 2009 2010 2011 2012 2013 2014 2015
Cb 70 L L/F L L L L L L
73 A A/S/IT A A A A A A
Ca 138 H H H/Y/N H/N H/R H H H
167 N N N N/L/V N N N N
168 D D D D D D D D/N
170 G G G G/R G G G G
203 S T/S T/S T T T T T/S
235 E E E E/K E E E E
Sa 153 K K/E K K K K/E K
154 K K K K K K/E K K
155 G G/E G/E G/E G G G G
160 K K/M K/R K K K K
161 L L L L L1 L L L
162 S S S/N/I S S/N S S
163 K K K/T K/T/N K Q/K/N Q/K Q
Sb 185 S S/N S/T T/S T T/S T T
186 A A/T A/T A A A A A
190 S S/N/G S/G S S S/I/R S/R S
191 L L/ L/ L1 L1 L1 L/ L1
193 Q Q Q Q Q QK Q Q
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243 HEEMMAIS:HA HA 2014 REL 20
2015 REL 5
( 2
(1] 2.6 HUBMAFESR
I0NNTS Bayesian skyline reconstruction
1INTS 23NVT 87NGT  287NTS 20092015 HINI
119NTS 2010 1 ( 3)

2011 2 2013 2 2011 3 2009 2010

162NTS 1 162NKS 2013 2011 2012 6
2 162NNS 239 NTT 2015

2011 1 2013 1 276 3 ZwEitie
NTT 43INET  472NNT 2009-2015

2010 2011 1 2009 B HINI
2 2010 3 481 H3ND 3
2009 1 2011 1 540NGS HINI 4
25 EEMENSHR HINI

SLAC FEL REL
HA 2009
SLAC FEL 240 [12-14] HIN1
2010 SLAC  FEL 2009-2015 HIN1

145 2011 FEL HA A/California/07/
145 338 REL 2009(HINT)
20 2013 SLAC HINI
FEL REL 240

F£2 HE2009-2015 F£EHE HINT GRESHKEREE LSS

Table 2 The distribution of positively selected sites among A/HIN1(09pdm) in China, 2009-2015

Year SLAC FEL REL
2009 240 145/240/391 145/391
2010 145 145 145/391
2011 ND 145/338 3/8/15/101/116/145/160/179/180/184/232/239/240/251/269/338/391/418/468/489
2012 ND ND ND
2013 240 240 180/240/544
2014 ND ND 6/13/15/101/103/137/144/170/180/200/207/240/251/273/289/370
2015 ND ND 185/208/240/286/508
ND

Note: ND: Not detected.
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Figure 3 Evolutionary dynamics of the HA gene of
A/HIN1(09pdm)
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Note: The black line is the median estimate, and the blue range
shows the upper and lower bounds of the 95% confidence interval.
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