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Genetic characteristics of avian influenza A (H7N9)

virus in Fuzhou city of China
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Abstract: Objective To understand the genetic variations and evolutionary distribution of Avian influenza A
(H7N9) virus in Fuzhou city of China.  Methods The virus strains were isolated from specimens tested posi-
tive for the H7N9 avian influenza virus during 2013 and 2016. Genomes of the avian influenza A (H7N9) virus
were aligned to analyze the nucleotide sequences and deduced amino acid sequences. The phylogenetic tree was
constructed using DNAman software. Results Comparing to virus strains from Zhejiang province and
Shanghai city, the HA and NA gene evolution of the H7N9 strains in Fuzhou city are categorized into the
Yangtze River Delta evolution branch in the phylogenetic tree. Two alkaline amino acid variances in the cleavage
site of HA (G186V and Q226L.) were found that are crucial sites related to the receptor of HA protein; in
addition, one mutation (E627K) in the PB2 protein and one drug resistance mutation (S31N) in the M2 pro-
tein were found.  Conclusions The genetic characteristics of the prevailed avian influenza A (H7N9) viruses
in Fuzhou city of China are different from the representative strains of Zhejiang province and Shanghai city of
China.

Key words: Avian influenza A (H7N9) virus; Genetic characteristics; Sequence analysis

2013 2~3 H7N9 H7N9 .
H7N9 .
, , . t, H7N9
H7N9 .
, , . , 3
b1 H7

, E-mail: yaoxul966@sina com



2018 3 8 2

Chin J Viral Dis, Mar. 2018, Vol 8 No. 2 « 141 -

A/Duck/Zhejiang/12/2011 (H7N3)
R A/wild bird/Korea/
A14/2011 (H7N9) ; 6
H9N?2 ,

231 - H7N9 ,

2013 4 23

H7N9 . 2013 4 27
H7N9 s ,
2014, 2015, 2016
H7N9 , o
H7N9 ,
H7N9
1
L1
{ (H7N9)
(2014 )Y (
(H7N9) yred
, H7N9
12 RNA .
I (BSL-2) ,
; RNA (QIAamp Viral RNA
Mini Kit) QIAGEN ( ),
. ABViiA7Dx PCR real
time RT-PCR .
1.3
I (BSL-3) H7N9
MDCK
1. 4
(NCBD Genbank Influenza
Sequence Database
H7N9
( ) H7N9 . A/An

hui/1-DEWH730/2013 ( H7N9 ); A/Fujian/1/
2013 (H7N9); A/Hangzhou/1/2013 (H7N9);
A/Shanghai/4664T/2013 (H7N9); A/Zhejiang/ DTID-
7ZJU01/2013 (H7N9); A/treesparrow/Shanghai/
01/2013 (H7N9); A/environment/Fujian/SC337/
2013 (H7N9); A/environment/Shanghai/S1439/
2013 (H7N9); A/ chicken/jiangxi/13538/2014 (H7NO);
A/Zhejiang/17/2014 (H7N9),
H7N9
s A/Fujian/04/2013
(H7N9); A/Fuyjian/05/2013 (H7N9); A/Fujian/
14/2014 (H7N9); A/Fujian/08/2015 ( H7N9);
A/Fujian/24/2015 (H7N9); A/Fujian/03/2016
(H7N9); A/Fujian/04/2016 (H7N9),
DNAman exe ,
(open reading frame, ORF)
ClustalX exe/Bi-

oedit. exe N \
MEGASG. exe
2
2.1 H7N9
2013—2016 162
real-time PCR R
70,
43, 2%, H7N9 25,
15. 4%, 23 . 2,
1L5:1, 8 H7N9
32.0%, HIN1 40
24, 7% ; H3 3, L 9%;
2, 1L 2%, 2013—2016

H7N9
91% 4/44>, 12. 1% (7/58). 25. 9% (7/27).

21 2% (7/33), (y'=4. 981,
P=0.173),
H7N9 1,
22 H7N9
(HA) . (NA)
. (NP) . A (PA)
. RNA 1 (PBD) 2 (PB2)
. H7N9
H7N9



o 142 - 2018

3

8 2 Chin J Viral Dis, Mar. 2018, Vol 8 No. 2

90. 6% ~99. 9% . 94. 1% ~99. 8%
94. 1% ~100. 0% . 96. 7% ~100. 0% . 95 9% ~
100. 0% . 94. 8% ~99. 9%,

94, 4% ~99. 8% . 94. 2% ~100. 0% .
98 0% ~ 100. 0%, 98 3% ~ 99 9% . 99 1% ~
99, 9% . 97. 4% ~99, 9%

2013—2016 H7N9
10d
( «C - =) C - =
FJ/04/13 69 2013-04-29 2013-05-02
FJ/05/13 9 2013-04-26 2013-05-04
FJ/14/14 80 2014-02-02 2014-02-06
FJ/08/15 48 2015-01-07 2015-01-12
FJ/24/15 2 2015-01-17 2015-01-23
FJ/03/16 65 2016-01-14 2016-01-18
FJ/04/16 58 2016-02-14 2016-02-22
23 H7N9 7 , 42 (N-G-
ClustalX exe/Bioedit. exe S). 52 (N-T-S). 63 (N-E-T). 66 (N-I-T). 87
MEGAS. exe (N-L-T), 147 (N-G-T), 202 (N-A-S),
(neighbor-joining, . NA
N-]), 69~73 (QISNT) ,
H7N9 HA NA S ;
HA PB2 E627K )

2013 2014 )
A/environment/Fujian/SC337/2013 ( H7N9) Lol PB2
A/Anhui/1-DEWH730/2013 (H7N9) D701N PA L336M o 7

. 2015 2016 A/Zhejiang/17/ M2 S31N :
2014 (H7N9) 1, NA H7N9 (M2
2013 2014 ) o 2,
A/environment/Fujian/SC337/2013 ( H7N9 )
A/Fujian/1/2013 (H7N9) s
2015 2016 A/Zhejiang/17/2014 H7NY :
(H7N9) 2, . 8
24 A/Aichi/2/ RNA , 8 2 .
1968/ (H3N2) 7 s H7N9 8
H7N9 , HA )
HA o H7N9
G186V Q226L , HA )
PEIPKGR yGLF, 2 , . e
o HA
B 30 (N-G- HA. NA ) N N
T), 46 (N-A-T)., 249 (N-D-T)., 421 (N-W- H7N9 o
T), 493 (N-N-T) A/Anhui/1-DE- , 2013 2014
WH730/2013 ( H7N9 ) A/Shanghai/46647T/ HA NA \ H7N9
2013 (H7N9) NA ; 2015 2016



2018 3 8 2 Chin J Viral Dis, Mar. 2018, Vol 8 No. 2 . 143 -

HA NA . 7 HA
H7N9 . Q226L. G186V ,
SA«2,6Gal ’
. H7N9 H7N9
. . HA
PEIPKGR yGLF, 2 ,
. A/Hong Kong/486/1997
2,6 (SAe2,6Gal), (H5N1) A/Netherlands/219/2003 (H7N7)
a2, 3 (SA«2,3Gal); RRRKKR yGLF,
., SAa2,6Gal . H7N9
» SA«2,3Gal ,
. HA H5N1 PB2
G186V Q226L E627K  D701N e
. a2, 6 PB2 D701N .
. H7N9 (1] |
N . D701N . PB2

1 H7N9 HA



o 144 - 2018 3 8 2 Chin J Viral Dis, Mar. 2018, Vol 8 No. 2
2 H7N9 NA
2 H7N9
HA NA M2 PB2 PA

69~73 QISNT 31 158 627 701 336 353

A/Fujian/04/2013 \Y% G L PEIPKGR ¥y GLF N E E D L K
A/Fujian/05/2013 \Y% G L PEIPKGR y GLF N E K L K
A/Fujian/14/2014 \Y% G L PEIPKGR y GLF N E K L K
A/Fujian/08/2015 \Y% L PEIPKGR ¥y GLF N E E D L K
A/Fujian/24/2015 v L PEIPKGR y GLF N E E D L K
A/Fujian/03/2016 \Y% G L PEIPKGR y GLF N E K L K
A/Fujian/04/2016 \Y% G L PEIPKGR y GLF N E E L K
E627K s .
H7N9 o o
, NA 69~73 , 2013 2016

(81, H7N9
NA 69~73 ,



2018 3 8 2

Chin J Viral Dis,

Mar. 2018, Vol 8 No. 2 .

145 -

[1]

[2]

[3]

[4]

[5]

o 2017 1,
H7N9

, H7N9

Gao R, Cao B, Hu Y, et al. Human infection with a novel
avian-origin influenza A (H7N9)virus [J]. N Engl J] Med,
2013, 368 (20). 1888-1897.
Chen Y, Liang W, Yang S, et al. Human infections with
the emerging avian influenza A H7N9 virus from wet market
poultry: clinical analysis and characterization of viral ge-
nome [ J]. Lancet, 2013, 381 (9881): 1916-1925.
Xiong CL, Zhang ZJ, Jiang QW, et al. Evolutionary charac-
teristics of A/Hangzhou/1/2013 and source of avian influen-
za virus H7N9 subtype in China [J]. Clin Infect Dis, 2013,
57 (4): 622-624.
Weng YW, Zhang YJ, Xie JF, et al. Confirmation of first
case of human infection with influenza A (H7N9) virus in
Fujian Province:: laboratory diagnosis and viral sequence
analysis [J]. Zhongguo Renshou Gonghuanbing Xuebao,
2013, 29 (6): 543-546. (in Chinese)
s , , H7N9
0.
s 2013, 29 (6). 543-546.
National Health and Family Planning Commission of People’s
Republic of China. Guideline on diagnosis and treatment of hu-
man infection with avian influenza A (H7N9) virus (2014 ver-
siom) [EB/OL]. (2014-01-27) [2014-01-297, http: //www.
nhfpc gov cn/zwgk/wtwj/201401/8c1828375a7949cd85454a7-
6bb84{23a shtml. (in Chinese)

(H7N9) (2014 ) [EB/OL].
(2014-01-27 ) [2014-01-29]. http: //www. nhfpc gov cn/
zwgk/wtwj/201401/8c1828375a7949cd85454a76bb84123a shtml

(6]

[7]

[8]

[9]

[10]

[11]

[12]

Chinese Center for Disease Control and Prevention. Strategy
on specimen collection and laboratory detection of human in-
fection with avian influenza A (H7N9) virus [EB/OL].
(2013-06-26) [ 2014-01-29 ] . http: //www. chinacde cn/
5295/rgrglgyh/. (in Chinese)
(H7N9)
(2013-06-26) [2014-

jkzt/crb/rgrgzbxqlg

[EB/OL].

01-29 ] . http: //www. chinacde cn/jkzt/crb/rgrgzbxqlg
5295/rgrglgyh/.
Lin ML, Liang L], Song YC. et al. Genomic characteriza-
tion of avian influenza A (H7N9) virus in Guangdong,
China [J]. Guangdong Yixue, 2017, 38 (6): 894-899.
(in Chinese)

s s , 2015
H7N9 . .
38 (6): 894-899.

2017,

Zhang HW. The characteristics of avian influenza virus (H7N9)
and its potential threats to human health [J]. Dier Junyi Daxue
Xuebao, 2013, 34 (6): 591-594.
. H7N9
[J3. , 2013, 34 (6): 591-594.
Hatta M, Hatta Y, Kim JH, et al. Growth of H5N1 influ-

(in Chinese)

enza A viruses in the upper respiratory tracts of mice [J].
PloS Pathog, 2017, 3 (10). 1374-1379.

Zhao B, Zhang X, Zhu W, et al. Novel avian influenza A
(H7N9) virus in tree sparrow Shanghai, China, 2013 [J].
Emerg Infect Dis, 2014, 20 (5): 850-853.

Wu J, LuJ, Faria NR, et al. Effect of live poultry market
interventions on influenza A (H7N9) virus, Guangdong,
China [[J]. Emerg Infect Dis, 2016, 22 (12); 2104-2112.
Tan HQ, Cheng JP, Tan HF, et al. Genomic characteriza-
tion of avian influenza A (H7N9) virus in Zhaoging, Chi-
na, 2014-2016 [J]. Zhongguo Renshou Gonghuanbing Xue-
bao, 2017, 33 (3): 202-207. (in Chinese)

. s . . 2014-2016

H7NY .
. 2017, 33 (3): 202-207.
:2017-11-21 £2017-12-29



