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Molecular characteristics of hemagglutinin of influenza A virus
H3N2 subtype, 2013-2014, Nanjing
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1. Nanjing Center for Disease Control and Prevention, Nanjing 210009, China ;2. Jiangsu Provincial Center
for Disease Control and Prevention , Nanjing 210009 , China

Abstract: A total of 31 representative strains of influenza A virus H3N2 subtype isolated at different time and
regions in Nanjing between 2013 and 2014 through influenza pathogen monitoring system were selected for
this study. The genetic distance between the vaccine strain A/Texas/50/2012 and the isolated group at
nucleotide and amino acid levels were 0.010 2 and 0.012 1, respectively. The similarities of nucleotide and
amino acid sequence were 97.9%-99.6% and 97.2%-99.3%, respectively. The phylogenetic analysis
showed that hemagglutinin (HA) gene of 31 isolates could be divided into several groups. Three 2013 strains
belonged to 3B, three 2014 strains belonged to 3C.1, two 2014 strains belonged to 3C. 2b and the other 23
strains belonged to 3C. 3a. Compared with the vaccine strain, the accumulated mutations on epitopes
reached 24. The amino acid substitutions of N128A/T and P198S/A on HA in 31 isolates were observed. A
new glycosylation site 126 NWT occurred in 7 isolates, and 45NSS and 144NNS glycosylation sites
disappeared in 3 isolates. The results suggest that HA gene of H3NZ has a significant variation compared to
the vaccine strain, and this may be related to the vaccine prevention program in Jiangsu Province during
2013-2014.

AT H - [F R A AREHEA (81501785) . ITIR 4 H AR 54 (BK20131450) . g 57 i B A RHE R L 101HE 4 (YKK10129)
WERH ALY

Corresponding author. QI Xian, E-mail: qixiansyc@hotmail. com



FE KL%, 2013—2014 4EFE 50T BUROR 3 H3NZ 7 80 M5 240 T B by .« 357 .

Key words: Influenza A virus H3NZ subtype; Hemagglutinin; Molecular characteristic

[ 1968 4E L)k , I #8 H3N2 37 B i 8o 25— 11
AR E R, AR R R )
T BRI RS 1 H3N2 W A8 S 23 5 L 4l
SERREES R FATI EZ Y . B R A TR
Ag S, DI 5 % (hemagglutinin, HA) 52 [H i &
LT HA JERF 5 AT AE 53 F K7 T fif FF D 3 )%
R 1Y AS SRR SRR . R T 2009—2013 AR i
TRV I 45 5 L [ 2010 4EFRZEH 2011 4EZ= 5 1k
H3N2 Jid AR K P8R S, FoAth s B 3404 27 1k
H3N2 BB T . A o8 vE R 7Tl 2013—2014
ARSI ML DX, AS [R) B R B % 31 ok 24 7k O J8o 7
H3N2 WF A1 (2013 4 15 #%.,2014 4F 16 #) #1417 HA
FEVERE M. B AE T % H3NZ 7Y Y A8 S
hy it S B 4 AR A

1 M5

L1 BASkiR

R A H3N2 MV Y 3 J2%% 75 2 ARk H RS 5t T i
SR AR BEBE . 2013 4F 1 H—2014 4F 12 HR4E
TR R B A It BRI 151 1) A A B 4 v
] 5995 191 95 42 7l 70> (Chinese Center for Disease
Control and Prevention, CDC) [E 52 it /&% 77 O 2 A
AR o
1.2 HARERRFENTS

WSCAR TR AE 9 191 WA K B A, B U B RNA,
K 9O 8 1t R A W 4% [ 1 (polymerase chain
reaction , PCR) Xt 8 #: 1 B0 A7 455 . P
brAc2 MDCK 4 g 85 57 34 ) LIS WRCE T — 80
CIRAF.
1.3 "E HAERERE PCR ¥ 15

FEBUREELIR . K ] Invitrogen 23 w4 B % 5%
R G0 B RNA 5% 5% cDNAL R A ATIX
TSk HA 251347 PCR 714, PCR ¥4
AR SRR 50 pL, P8R :95 C 10 min; 94
C 305,72 C 3 min, fi§# 35 ¥¢;72 C FEfif 10 min,
4 C fRfF. PCR YY) 1% Bt BEA & I H UK
Ko A5 L BRI M1ie PCR P= 4 31 4lifk . glifk r= 4
S AL e B Y o
1.4 EERFFISH

Wy 258 ) CExpress #F#EAT LA , 345
4K HA £ N & %), M NCBI Influenza Virus
Database (http://www. ncbi. nlm. nih. gov/genomes/

FLU/Database/nph-select. cgi? go = database) H
PEHL 2013—2014 4 43K A 7] 1l DX 38 J2%o 3 H3N2
S 2 AR CRRI 2 P [ RS 9 20 34O 19 HA P31,
FU45 T 5 T4 40 21 (World Health Organization,
WHO) #f # 11 20132014 495 i % bk A/ Texas/
50/2012(H3N2),

K MEGA 5.2.1 # %) )5 5 #E 47 L %)
(Clustal W), ¥ JH FastTree ¥ 4y GTR +
GAMMA FERIRE HE R GEHE A | T 47 55 PR Fn 2
MR 5o Hr . I AEZ A NetNGlye 1.0 Server
(http://www. cbs. dtu. dk/services/NetNGlyc) X}
HA JE R Gt (1) 2 JE IR 7 91 A T B 5 s Pt

2 #R

2.1 [ERESS

FH MEGA #4577 B 1 bk 5 2 | bk HA Bt
PRl (A% R AV BRI - Y st B R 2 L 43391 0. 010 2
F10. 012 15 5598 P bRA% 1 IR TN 2 FE IR 1) [m] 1 43531
N9I7.9%~99.6%F197.2%~99.3%
2.2 HA EREZRGHLB S

XF 31 BRiEE EE H3N2 43 Bk HA B4y
AR H R AR (B 1), Horp 3 £k 2013 4F 53 25 bk
(A/Jiangsutinghu/1268,/2013, A/Jiangsuchongchuan/
1423/2013 F1 A/Jiangsuchongchuan/12237/2013)
J& 3B JEH KL, 3 Bk 2014 443 B Ak (A/Jiangsutinghu/
1448/2014. A/Jiangsutinghu/1351/2014 #1 A/
Jiangsuqgingpu/152/2014) J&3C. 13L K A, 2 ¥k 2014
AE /3 B Mk ( A/Jiangsudanyang/159/2014 1 A/
Jiangsuquanshan/1258/2014) J&3C. 2b3k [N #Y, H 4y
23 ¥RJB3C. 3a L Y, 3C. 1L K U 34 38 14 1 5
7% WHO #7792 1 Pk A/ Texas/50/2012 F1 3
2014 4/ B4 B Kk, ¥ S45N. T481., K62E,
A198S.T212A 1 V2231 B R F, 7E3C. 1K
IR RRAR S IO SR I, 23 #R3C. 3FER H 73 B 4k (L
15 2013 4EAY 13 ¥RAT 2014 4EHY 10 #F) & 4= T128A
I R142G AL 5. 53C. THEHIBIAH L, 3B 4k
PRI Y e /DM B Ak Ao 5 45NSS il 144NSS; % HA
BEPRZH R A 2 B R 1) 24 s AL BE B 4 5] o 0. 027
f10.032, 3C.153C. 3EH AR Z [A] HA FEPH#%
TR AN 24 R 1Y 14 35t % BE S 43 il o 0..012 A1
0.014,



. 358 . WAEY S5y Journal of Microbes and Infections, December 25, 2016, 11(6); 356-361

— A Adliangsuhailing/1239/2013
ASSuzhouf1275/2013
———— A AJliangsusucheng/1122/2013
A/Beijing/111/2014
A Alliangsurunzhou/143/2013
——— A AJJiangsutinghu/183% /2014
AfHangzhou/AB83/2013
A/Chungbuk/191/2014
A Alliangsubeitang/1630/2013
A Alliangsusucheng/118%/2013
—L_ A Aljiangsuginhuaif 11/ 2014
— 4 Alliangsuguanshan/113/2013
—— A/Kuwait/F147/2014
A Alliangsujingjiang/38/2013
—— AfZhongshan/01/2013
— A/Nagasaki/13N004/2014
A Alliangsukunshan/32/2013
A Alliangsudanyang/116/2014.seq
A Alliangsurunzhou/113/2013
—— A/Beijing/110/2014 2014/01/02 4
A AlJiangsusucheng/1408/2014.seq
————————————  A/New York/06/2015 2015/01/06
A Alliangsunanjinggulou/1484/2014
AfHangzhou/ABB6/2013 2013/10/10 4 {(HA)
AfHangzhou/AB66/2013 2013/10/10
A Alliangsuquanshan/11752/2013
AfZhongshan/02/2013
A Alliangsunanchang/11632/2014
A Alliangsuxinpuf1780/ 2014
AfKoreaf3784/2014 2014/03/07
A/Dubai/NHRC/2014
A/Minnesota/20/2014
AfMew York/05/2014
A/Bangkok/SI-MI05/2014
A/Bangkok/SI-MI06/2014
A/BiliranTB9/0323/2014
A/Gyeongbuk/446/2014
A Alliangsunanjinggulou/12486 /2014
A Alliangsuquanshan/11383 /2014
—— A Alliangsugusu/1338/2013
A Alliangsuquanshan/1341/2013
A Alliangsusucheng/1165/2014.seq
ﬂ A Alliangsutinghu/1544/2013
A/Dornoegobi/241/2013
AJBeijing/11028/2013
AJChiba/83-173w/2013
A/Kumamoto/85-330w2013
A/Fukuoka/DS-524/2014 3C3h
AfTokyo/DS-3692014
Alshikawa/DS-181v/2014
ASChiba/DS-145v/2014
AfTokushima/DS-35/2013
A/Gunma/§8-35w2013 T
AfJapan/3403/2013
AfHaryana/1256/2013 3C2a
AfTokyo/52-85/2013
ASDelhi/1549/2013
AfFukuoka/68-550/2013
{ AfHokkaido/30-1-a/2013
AfThailand/CU-C4406/2014
A Alliangsudanyang/159/2014 T
A AlJiangsuquanshan/1258/2014
AfHokkaido/13H011/2014
A/Singapore/H2013
AfJapanf3760/2014 3C2
AfKorea/3402/2013
AfTaiwan/80222/2013
AfThailand/KS10637/2013
A/Gifuf75-116/2013 3C.2b
AfHyogof/71-310/2013
AfGeorgia/s14/2014
Aflranf116/2014 2014/12/04
Aflouisiana/39/2013
AWisconsin/48/2014
AflLouisiana/38/2014
A/Hong Kong/485197/2014
A/Philippines/NHRC PEL02568/2014
A Alliangsuqgingpu/152/2014
L—— A Alliangsutinghu/1351/2014
A Alliangsutinghu/1448/2014 1.
& AfTexas/b0/2012
AfVictoria/361/2011
A/Bushehr/53000/2013 2013/04/12
AfOhio/02/2012 2012/03/08
ASOhio/01/2012 2012/02/13
A Afliangsutinghu/1268/2013 o
A Adliangsuchongchuan/1423/2013
A Alliangsuchongchuan/12237/2013

0.005
T B PAR RUE 0. 005 AU AL ICTE AL IR 22 52K F s @13 WHO HEFE A RE bk ; AFTR R 51T B 1k
1 2013—2014 FRRTR RS H3IN2 TR HA R RGE#UH
Fig. 1 Phylogenetic analysis of influenza A virus H3N2 subtype strains isolated from Nanjing city during 2013-2014



FE KL%, 2013—2014 4EFE 50T BUROR 3 H3NZ 7 80 M5 240 T B by . 359 .

£ 1 2013—2014 FHEWRBFS HIN2 TR S BHRNAELSRTROH
Tab. 1 Antigenic variants of influenza A virus H3N2 subtype strains isolated from Nanjing city during 2013-2014
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