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[Abstract] Objective To analyze the genomic characteristics of human infection with HON2
avian influenza virus in Gansu province. Methods The etiological analysis was conducted for human
infection with HIN2 avian influenza virus detected in influenza like illness cases in northwestern
China in 2016. Molecular bioinformatics Mega 7.0 software was used to analyze the full genomic
sequences of the viral isolate. Results The gene fragments of HA, NA, MP, NP, NS, PA, PB1 and
PB2 of the isolate were highly similar (=>90%) to those of HON2 avian influenza virus strain isolated
in external environment in Gansu from 2014 to 2019. The HA gene belonged to BJ/94-like branch,
PB2 and MP belonged to G1/97-like branch, and the PB1, PA, NS, and NP genes belonged to
F/98-like branch. MP and PB2 were closely related to H7N9, HIONS and HSN6 viruses. Amino acid
sequence alignment showed that the HA cleavage site was arranged in PSRSSR | GLF, H183N and
Q226L mutated which included 7 HA glycosylated sites; 62—64 sites of NA absented 3 amino acids
(ITE); and M2-31N, NS1-42S, PA-356R, and PA-409N mutated. Conclusions Apparently, this
case of human infection with human infection with HON2 avian influenza virus was an incidental.
However, the isolates of HIN2 influenza virus in external environment of Gansu had a series of
mammalian adaptive molecular markers, suggesting that the risk of human infection is higher. It is
necessary to strengthen the surveillance by multi departments to deal with influenza pandemic.
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323/96) S HARRUF FIHCH 2 U7 51 A0 i R Ge itk Ak
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A/Environment/Gansu/24998/2019 HA
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A/Environment/Gansu/35279/2018 HA
A/Environment/Gansu/35256/2018 HA
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A/Environment/Gansu/32292/2018 HA
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87| A/Environment/Gansu/24991/2019 HA
HéEnvironment/Gansu/43771/2015 HA
A/Environment/Gansu/09428/2017 HA
A/Environment/Gansu/43769/2015HA
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g9| A/Environment/Gansu/31529/2018 HA
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100 A/Environment/Gansu/31632/2018 NA

A/Environment/Gansu/43914/2017 NA

gq- A/Environment/Gansu/35271/2018 NA

A/Environment/Gansu/00154/2017 NA
# | A/Environment/Gansu/41062/2017 NA
A/Environment/Gansu/31622/2018 NA
ha— A/Environment/Gansu/25211/2018 NA
“ A/Environment/Gansu/32279/2018 NA
A/Environment/Gansu/31514/2018 NA

A/Environment/Gansu/09428/2017 NA
A/Environment/Gansu/06706/2016 NA
A/Environment/Gansu/31421/2018 NA
A/Environment/Gansu/05616/2018 NA
A/Environment/Gansu/32292/2018 NA
A/Environment/Gansu/35259/2018 NA
4y A/Environment/Gansu/26486/2019NA
A/Environment/Gansu/35229/2018 NA
bge' A/Environment/Gansu/31413/2018 NA
%0, A/Environment/Gansu/35256/2018 NA
¥ A/Environment/Gansu/35223/2018 NA
A/Environment/Gansu/05694/2018 NA
A/Environment/Gansu/13342/2019 NA

1 g A/Environment/Gansu/05699/2018 NA

A/Environment/Gansu/35218/2018 NA
EPI ISL 234452 | A/chicken/Sichuan/SIC36/2014 | NA
A/Environment/Gansu/01643/2015 NA
A/Environment/Gansu/43769/2015 NA
EPIISL 329998 | A/Environment/Xinjiang/39018/2015 | NA
A/Environment/Gansu/52431/2016 NA

l9g [ A/Environment/Gansu/99800/2014 NA

A/Environment/Gansu/24988/2019 NA
A/Environment/Gansu/40016/2016 NA
A/Environment/Gansu/00213/2015NA
A/Environment/Gansu/52420/2016 NA
A/Environment/Gansu/25275/2018 NA
A/Environment/Gansu/35246/2018 NA
A/Environment/Gansu/31533/2018 NA

EPI ISL 151740 | A/chicken/Gansu/419/2012 | NA
AJEnvironment/Gansu/00969/2013 NA

EPI ISL 206719 | A/chicken/Ningxia/1/2011 | NA
A/Environment/Gansu/99804/2014 NA

EPI ISL 206720 | A/chicken/Sichuan/267/2012 | NA

100 EPI ISL 206733 | Alpigeon/Ningxia/58/2012 | NA

EPI ISL 206735 | A/pigeon/Ningxia/82/2012 | NA
EPI ISL 206736 | A/pigeon/Ningxia/99/2012 | NA
EPI ISL 206732 | Alpigeon/Ningxia/27/2012 | N
EPI ISL 2238 | A/Chicken/Ningxia/5/99 | NA

Alchicken/Shanghai/14/2001(HIN2) F/98

100 | A/chicken/Jilin/SJ16/2012(HON2)
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B1/94
7

Kor/323/96
“’894 Y439/97
] d73/76

| |
0.1

TE LD e HON A A HON2 & B 2 s 21 60 I AP EREE HON2 8 Tty 2

2 HON2 &k
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HON2 226 ~228 fii i A LMG JE X, 2 Bk & VL 1Y
HIN2 226 ~ 228 i #3371 LMG FILQG JE A .
HR A DR Fh I 58 FE R 53 25 1 HON2 &
LB BE 2R 62 ~ 64 (LY ER 1T (B 3 LA -
TR HE R 2R N142S R747 G #E bRk B R R LR

JATENA J Bt femy

A B FLARK T i 24540 5 R292K (R 7AE .
NIEFNFIAEE HON2 34 A& A= M2-S3 1N 248 5 4b
PREE 1 Bk PB2 8 H R318K 287% ; PB1 & H 1) R327K
RASAEHPIREE 4 Bk HON2 3V 1 & 37 B 25 TH A &
Fi. PA-100A . PA-356R il PA-409N J& £ 1 Jif A2
() 8 IO 5 40 FHRAE , ASHF 5T 87 Fk HON2 7 #k
44 PA-356R , 83 ¥k A PA-409N 43 F4EAE , HAL
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6 Bk 4D P4 3% HON2 &5 Ui J8im 25 #Kk 5 1 PA—100A %
A TR E, A BH A 48 1) BT A HON2 & i i i
FRIHEH NS1-42S 287458 . L2,

i

2014 4F LI, H R 48 SP PR 58 HON2 8 Ui 8 25
FEANASE FHPERRAS e B LG 34 >90% , $27m N ks
HON2 & it B 75 & A 1 IC AR R0, ELXUR: 7452
TEAE' S %) HON2 85 37 B0 79 191 A4 6 1 P 3k
PR 5 AR5 205 1 HON2 P L DX 1 & F 6] — 1~

K2 HNA HON2 & it R i SRR (0 A LX)

(i NE - &R YT
n=1) (=2 (n=87)
HAH3 HEF)
183 N N N
189 T T D(41)/E(10)/T(36)
190 T \Y% A(12)/L(1)/SB)/T(69)/V(2)
226 L L L
227 M QM M
228 G G G
NA
62 ~ 64 Z5TPEL & = P
142 N N N(86)/S(1)
PA
100 \% \Y% A(6)/T(1)/V(80)
356 R K R
409 N S(1)/N  N(83)/S(3)/T(1)
1271 \% \% 1(2)/V(88)
142E K R/K R(1)/K(86)
336M L L L
353R K K K
PBI
327 R R R(83)/K(4)
336 \% \% V(85)/1(2)
99 H H H
368 I v 1(1)/V(86)
PB2
674 A A A(73)/T(14)
702 K R/K K(79)/N(3)/R(5)
318 R R K(1)/R(86)
355K R K/R R(73)/K(14)
504V \% \% \%
627 E E E
701 D D D
Ml
30D D D D
215A A A A
M2
3IN N S/N N
21G G D/G D(4)/G(80)/V(3)
NS1
428 S S S
123V I I 1(72)/V(14)/A(1)
127N T T/N K(1)/N(42)/T(44)

¥, {HJE PB1 5 4MAEE H HON2 J& T [F]— 2 S R
A E AL 57, 105 DU 148 2013 4F- 43 25 1 1k HON2
FRG KR NS 57 5 1R { IR X AU )14 &g 2%
HRA T HON2 SEGAERET . 05 AR HON2 187 B
AN HON2 2013 — 2019 4F & 6] i) HON2 & Vi 8
BN R Z W E RO RE T, HARE K S M 7E & 1]
SRR SIS I Y 2 YN SN . 37 PSS |
AL,

GS_JYG/1397 43k AL iAo Hr & BR, 5 41
TSI [R5 Y TR A G HON 5 37 B 27 1 & A
oL, HLFHE 43 P9 &8 3 8 5 3 4 gk A 25 1% HIONS
H7N9 & i B w4 T L[ 19 43 32 9, AU 55 i
IXEERERR R F TS & AR AL Sy 1) T LR H R
X DU A . SR AL AT s, PB2 A ML A
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