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Analysis of genetic characteristics of A(HIN1)pdm09 influenza virus
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SUN Chu-yang, CUI Lei, PAN Jia-xing, WANG Ru-min, MA Yan, LI Dan-dan

(Hainan Center for Disease Control and Prevention, Haikou 570203, China)

Abstract: The purpose of this study was to analyze the antigenicity and genetic characteristics of ACHIN1) pdm09 subtype
influenza virus from Hainan Province. to understand virus mutation. and to provide a basis for its prevention and control. A to-
tal of 14 strains of ACHIN1)pdm09 subtype influenza virus isolated by the Hainan Province Influenza Network Laboratory be-
tween 2019 and 2020 were selected for genetic sequence identification. The sequencing results were analyzed using MEGA 10.1.
8 and DNASTAR?7.0.1 software. The results showed that the hemagglutinin (HA) and neuraminidase (NA) genes of A
(HINI) pdm09 subtype influenza virus and the international vaccine strain A/Brisbane/02/2018 are both in the nucleotide evo-
lutionary tree branch 6B.1. The Hainan isolate and the vaccine strain A/Brisbane/02/2018 HA gene nucleotide and amino acid
homology ranges are 98.5% ~99.1% and 97.7% ~99.1% , respectively. They are also both sensitive to neuraminidase inhibi-
tors. The HA gene is an Sa antigen. The determinant NQT162—164 has a common mutation site, while the mutation at N162
adds a potential glycosylation site. Isolates with mutations at the K156 site of the Sb epitope were low-reactive strains of the
reference serum A/Brisbane/02/2018. The remaining isolates replaced similar strains of the vaccine strain A/Brisbane/02/
2018. The above results indicate that the ACHIN1) pdm09 subtype influenza virus from Hainan Province matches the compo-
nents of the northern hemisphere vaccine recommended by the World Health Organization between 2019 and 2020.
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B 24,145,320 Bk, #EF A ACHIND pdm09 .
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2019) . A/California/07/2009 (2010 — 2016 ) ¥ 47 #
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W EE 4T B AR 2 R HA PR A T W2 (W)U 1k Y 2
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100% ., H5PEH HE A/California/07/2009 HA }:[H
T R [ Y 1k ¥ PR 2 95.9 % ~ 96.8 % 5 4 ik 82 [A] I8
PEYE R 95.1%~96.5% . S5 H # A/Michigan/
45/2015 HA 5 9 4% 1 18 [7] I8 44 35 BBl 2 97.5%0 ~
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Tab.1 Analysis of HA gene nucleotide and amino acid homology of A(HIN1)pdmo09 subtype influenza virus
FHk Strain 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. A/Hainan-Xiuying/
#*%% 99,9 99,7 99.6 100 985 98.6 99.3 99.6 99.6 99.7 98.9 99.6 99.5 98.8 98  96.2
SWL156/2020
2. A/Hainan-Xiuying/
§ xxx 99,6 99.5 99.9 98.4 98.5 99.2 99.5 99.5 99.6 98.8 99.5 99.4 98.6 97.9 96.2
SWL156/2020 E
3. A/Hainan-Xiuying/
99.8  *x%x% 999 99.7 98.4 98.5 99.1 99.4 99.4 99.5 988 99.5 99.3 98.6  97.8 96.1
SWL171/2020
4. A/Hainan-Xiuying/
99.8 100 * %% 99.6 98.3 98.4 99.1 99.4 99.4 99.5 987 99.4 99.2 98.5 97.8 96
SWL171/2020 E
5. A/Hainan-Xiuying/
100 99.8 100 100 #%% 985 98.6 99.3 99.6 99.6 99.7 98.9 99.6 99.5 98.8 98  96.2
SWL1101/2020
6. A/Hainan-Tianya/
6 98.4 98.6 98.6 98.6 **x 98,7 98.3 98,7 98.6 985 98.1 98.6 98.6 98.7 98.1 96.4
SWL113/2019
7. A/Hainan-Tianya/
98.8 98.6 98.8 98.8 98.8 99.5 =x%x 984 988 98.7 98.6 98.2 98.8 98.7 99.1  98.6 96.8
SWL1108/2019
8. A/Hainan-Tianya/
98.8 98.6 98.8 98.8 98.8 98.1 98.2 =*x%x% 994 994 99.2 987 99.4 99.4 98.5 97.8 96
SWL1729/2019
9. A/Hainan-Xiuying/
9.5 99.3 99.5 99.5 99.5 98.8 98.9 98.9 *xx 99,6 99.5 99.1 99.7 99.6 98.9 98.2 96.4
SWL1641/2019
10.A/Hainan-Wen-
9.6 99.5 99.6 99.6 99.6 98.9 99.1 99.1 99.8 =*x%x% 99,5 99 99.7 99.5 98.8 98.1 96.3
chang/SWL1345/2019
11.A/Hainan-Wen-
chang/SWL1852/ 99.8 99.6 99.8 99.8 99.8 98.4 98.6 98.6 99.3 99.5 *xx 989 99.6 99.4 98.7 98  96.2
2019E
12.A/Hainan-Wen-
8.4 98.2 98.4 98.4 98.4 97.7 97.9 97.9 98.6 98.8 98.2 x*xx 991 99 98.3  97.5 95.9
chang/SWIL167/2020
13.A/Hainan-Xiu-
99.6 99.5 99.6 99.6 99.6 98.9 99.1 99.1 99.8 100 99.5 98.8 xxx 99,6 989  98.1 96.4
ying/SWL1236/2019
14. A/Hainan-Lingao/
99.6 99.5 99.6 99.6 99.6 98.9 99.1 99.1 99.8 100 99.5 98.8 100 *%% 98,8 98.1 96.3
SWL32/2019
15.A/Brisbane/02/
2018 8.6 98.4 98.6 98.6 98.6 98.9 99.1 98.1 98.8 98.9 984 97.7 98.9 989 xxx 98.4 96.6
16.A/Michigan/45/
2015 98.4 98.2 98.4 98.4 98.4 99.1 99.3 97.9 98.6 98.8 98.2 97.5 98.8 98.8 98.8 x¥xx 97,9
01¢
17.A/California/07/
2009 95.9  96.1 95.9 95.9 95.9 96.5 96.6 95.4 96.1 96.3 95.8 95.1 96.3 96.3 96.1  97.3 x%=x
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Tab.2 Antigenic determinant site variation of hemagglutinin in A(HI1N1)pdm09 subtype influenza virus

Sa Sh Cal Ca2 Ch

i

124 125 155 157 159 160 162 163 164 153 156 189 190 193 195 166 170 179 204 237 270 137 140 142 221 222 75 76 78 79 80 119

A/California/07/2009 P NGSPKSKSKNQSQATGTISGT?POGE KR RDSWYTTVK
AMichigan/d5/2015 % % % % ¢ % % Q % % k¢ % % % % K K F % % % X K K ¢ % % * % %
A/Brishane/02/2018 oo % ox ox % N OQ T % % % % %k ¥ Kk Kk Kk ¥ k¥ Kk Xk Kk k ¥ % ¥
A/Hainan-Xiuying/

SWL156/2020

A/Hainan-Xiuying/

SWL156/2020 E

A/Hainan-Xiuying/

SWL171/2020

A/Hainan-Xiuying/

SWL171/202 E

A/Hainan-Xiuying/

SWL1101/2020

A/Hainan-Tianya/

SWL113/2019

A/Hainan-Tianya/

SWL1108/2019

A/Hainan-Tianya/

SWL1729/2019

A/Hainan-Xiuying/

SWL1641/2019

A/Hainan-Wenchang/

SWL1852/2019 E

A/Hainan-Wenchang/

SWL1345/2019

A/Hainan-Wenchang/

SWL167/2020

A/Hainan-Xiuying/

SWL1236/2019

A/Hainan-Lingao/

SWL32/2019

2.4 WEFAE ACHIND pdm09 WA J O 7 NA RG] RN, 5P ¥k A/Brisbane/02/2018 1H
FEHF A 43 A FdE A S B e S B R A NA R Fo AR B A A CHIND) pdm09 37 8 37 8
WA IR 5 HA JEDAZ TR BECR A — 25 v 5 o 25 G 1 T 400 o 70 T 265 A O 19 9 A S it a3
BBk NA B 58 Bk A/Brisbane/02/2018 R A E119.Q136.Y155,1223,8247 ,H275,R293,
FEARTF 4332 6B.1 b WM EE X ML Z R H N295.Q313 WA KR,

FUURE A O — B th NA ZED R SR IEIR . 25 W4 ACHIND pdm09 7 %Y 37 B 75 4t R
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Fig.1 Phylogenetic tree for HA gene in A(H1N1)pdm09
subtype influenza virus from Hainan Province dur-

ing 2019—2020

PEaMr RS HI M 8 £iF (% 8 £i5) 22 5 FI s,
14 ¥R 20 B kR . 13 £ 8 A/Brisbane/02/2018
KMk, 1 ¥H A/Brisbane/02/2018 1% 2 W ¥k .

3 4t it

TR 2009 4F 9 HWIE A4 N ACHIND
pdm09 ¥ # 3t 805 B 5 12 9% 41 LAk, A CHIND)
pdm09 7 O B 10 4F ) R AR SR WAT A
PO LN ET MR EEWA Y —, KBk
WG| RPN o NI R ot 2 Bk, N
k2L fin sk A (HIND) pdmO09 W7 & 3 8% 35 W
TAE,

F A ACHIND) pdmO09 3V 59 J2 58 (1) 2 4 A 37 Je%
S B » FH TR 2 B i o 1 AR U HA & NA 5
AR S AT R B R A 2 B R L 2009 4F 5] R A
P2 R R AT . ACHIND pdm09 7 A
JEO B AL AL S N R B R S R B, R
RIS AR 11 I 58 R CHAD R R 28 20 R (NA) 2 [543 5]
VR Tl M R RO RO HA R AT e
2PN Sh Yy LT A0 ML, 5 A0 M 3R TR B A S 1 A IR

B BB = A v AP AR SRR R R
TCIEGPE S HA AR (HAO0) K f# i HAL Fl HA2
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1A% 5 5 300 85 B 1Y B R M 2 WA 56 . ACHIND)
pdmO09 R G 7 HAL A 4 A 90 i pe e f2 , B
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32 ANPUIRAL AL RS A B Ak L R] Y A A R A
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SFVER BAR N sR A CHIND pdm09 F % 3 J& s
BEMY WG I, Je B AR S TR ATIR S ORL. N A
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