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Abstract: [ Objective | To examine the relationship of influenza A virus HA genetic drift and its antigenic drift with the
epidemiologic situation of H3N2 circulated in Shanghai from 2010 to 2013. [ Methods | Real-time polymerase chain reactor was
used to test the patients with influenza like illness (ILI) who visited Shanghai influenza sentinel hospitals and analyze epidemiologic
characteristics of H3N2 viruses. Embryonated eggs were inoculated with virus for amplification of viral yield, and allantoic fluids
from virus positive embryos were used to extract viral RNA. HA gene sequences were amplified by reverse transcription polymerase
chain reaction and sequenced with ABI 3730x]. The amino acid changes were analyzed with MegAlign software and the phylogenic
tree was drawn by MEGA software. [ Results ] H3N2 subtype was the dominant influenza strain in the years of 2010, 2012, and
2013. A seasonal variation of H3N2 influenza incidence in Shanghai was recognized, which concurred with the other regions of
China. The H3N2 viruses isolated in 2010 were different in amino acid sequences on HA1 domain protein molecule from the WHO
vaccine strains in 2011. There were 35 amino acid substitutions, among which twenty-three positions showed significant changes
and six lie in four antigen determinant regions. The phylogenic tree showed the strains isolated after 2011 belonged to a different branch.
[ Conclusion ] Antigenic drift of influenza subtype H3N2 is correlated with the influenza epidemics in Shanghai.

Key Words: influenza virus; H3N2; genetic characteristic; phylogenic tree; antigenic drift

FH 33 Y ( H3N2 ) gt A 71 ek B i B e 5 [ N2
TR E R R 2 — , R s [ A A RO T .
TR BE A 1. 5E 2 ( hemagglutinin, HA ) &4 2 AYHR

DOI: 10.13213/j.cnki.jeom.2014.0098

[ BETH JFogarty JEA T H (45 TW005741-07 ); A - hl) - 783
H7N9 & Ji 8k 5 =098 (45 . 2013QLG001 )

LIEB® N VAWF(1979—), o, Wit:, EEHEIN; B g
FAWYEE; E-mail: yzhou@scde.sh.cn

[#EE1EE 15K, E-mail: xzhang@scde.sh.cn

[VEZ AL 11, FHEirpam bl a SORIRS IVAZ b UEYSE
W, I 2003365 2. KT KPR IIB 4 Hil O R
¥%, R 200023

BEPUR, B G PR A G e I 24 25 DIAH G, i Hix
P St I R A AR S 30 2 B R A e S M AR e ) - S
fitho 2010 431 2013 4F -1 17 it Jds 2 74 7 1Y 3220 A
1 445 ORI AR 4k, H3N2 WE B 7 2010—2011 4E [a] 7%
SRR, ELF 2012 45 HA) A FF IR G 3
RV 2013 4EE ABF L T & i/ B HNO, (H)2
H3N2 FHPERAT R SR m AN, 5 R — e RV ]
R, AEFZE R0 FE T 2010—2013 4E 0] 52 25
J&%(influenza like illness, TLI) 8 F JEA 4G, Ff%HX 4
A b 43 8 0 A H3N2 3t 8 BE AR F A T HA JE RURRAIE 2
B, ATkt H3N2 37 A 3 J A8 S5 5 i A T4 AR 1Y



REF S BE2 2014 4F 6 A 55 31 %45 6 8] J Environ Occup Med, Jun. 2014 Vol.31 No.6 - 427 -

FHSRAEEAT 0T o A SCHGE LI 325

1 MR5FE
1.1 ARARIR

2010—2013 4= [A] AT 117 18 ¢ It Je s 000 s i P
BErII 112 . 2AZALRIEARTA LB HE R 8 L IF I E
BT, B RARATITAE 24 h P35 Z AR Y 3 2
P28 S0 2 1 A
1.2 ARA 8y 4

18 Ff Qiagen 2 ) i) RNeasy Mini Kit ( £ = JL 78 4
PHARAT BRI ) X bn A b 1) 3t 8 7 RNA 4 740
e, HhARAT 2 AR R P R A Ak H3 S B AL R
P00 & (B Z VAR YRR PR W) X bR AR i
AT SIS N T S RS Tl HE SV ( real-time reverse
transcription polymerase chain reaction, RT-PCR ) F I,
P 4R B R G N SR BE AR UL B EA T, I [R) Iy
BELFH L PR . H3N2 FHMARAE A B e
1.3 A&y &A% E

BH A A 28 b 38 [R) B 422 o 4t A% 4 200 it A
9~11 H 1% SPF XS, BHE J 5 4 FH it 410 ) 592 56
TS, BABAE SRS R DA 421 (WHO )
A 0 AL IR S B8 5 A B W TF- M ) Manual for
the laboratory diagnosis and virological surveillance of
influenza )", 0 BFAEACANMG | SRR vEEE AR NPT I
AT I 5 30 % O R WHO S48k 23 H3N2 5 75 119 49
W BT i %) R B8 W 4 BB Qiagen 2 ] B RNeasy Mini Kit
(TEEYLRAEY B ARA R F ) H1 1) Rneasy Mini Kit
Handbook i (%) 77 VAP B2 AR Y RNA
1.4 FFlmle

A T H3N2 MG R 9 SO 7 4 2k D Y
Sl C R LAY TR BARA ), 519 F
SISk A WHOHfESE, 51916 BUm AT AR IR — £ TR
( diethypyrocarbonate, DEPC ) b ¥ %) 7K 43 51| i B 2]
50 mol/L ¥ £ & FH o i FH Invitrogen SuerScriptlll One-step
RT PCR Kit(_E# SR EARABRZ W) X HA S
R4, AR F 50 ul, 145 2 x Reaction Buffer
2% ™ W 25 ul, Smmol ¥ i Mg 5 ul., SuperSeript 111
RT Platnium Taq Mix 2 uL, 50 mmol {514 F1 1L,
50 mmol N ¥ 5] # F2 1 uL, RNA fi§ #1l i 7 RNasin
( Promega )0.5uL, FiRfHHEAY RNA 5L, #hKE]50 uL,
SOMEZAFANR = 60°C 1 min 81, 50°C 30 min L5 5¢,
94°C 2min B 3y, B2 T 2K 94°C 155, 50C 30, 72°C
455 1 40 MIFER, 72°C 7 min HEA FAEAH 5 HEFRAG 1Y

a

PCR W13k 728 el kA pill iy (B SR8 AR A
FRAE] D,
1.5 AWz 8o

M GenBank 1 3% WHO 2009—2010 4=412011—
2012 4F 4fE 7% 1Y H3N2 2 1 Pk 19 HA 5 57 91 it
Lasergene 7.0 #{:4 H () SeqMan 4 % I J 3% 5] £
FEAN AT BF 4, i AR i MegAlign 14 %
HA T X 38k A8 2 LR UEF 1% L 20 #fr o fi I MEGA(5.10)
AEXF B A HA ZE R E 90364 7 0 i IR 22 R ge il ik
B EAAR G A4 25 FH Neighbor-Joining i, &%
PEFEA 1000,

2 H#R]
2.1 H3N2 7B IR - RAT R AR T

2010—2013 4 [H]7E i A TRy A Tk e B e
BT = 18 ( HINTpdm2009 ), Y 3 1 ( H3N2)
MZI(B ), FZET R 18 (HIND ) B4 R 3],
4[] TR T I SR ) 4% S 6 2 A I B AR 13 845 107
Horp BHPERR A S 136 453, FHIER A 37.10%. 5 136 1) FH
PERRAS Y, H3N2 W2 2245 6y, 3 A BHAEAR A 1 B
15114 43.71% o F- 19 i 8 2 BH AR AR B0 BB (1) el
2t [ 1, I RT DA BI7E 2010—2013 4[], H3N2
M RVAE 2010, 2011 5 4F T 2 B S 96 55, 33K A 4F 4 i)
JE 2011 AF IR IA A B AL B AL, 201243 A
By, H3N2 MV 70 30 Jeo 253 0 31 - B 4 5 O 36 s i 4F- 107
B 74T i I, 2013 4E H3N2 AV & AT HIN1pdmO09 iV
RIS I, [AHSAE AR IR BT — o ) 8 itk
FEE A HTNO; B P4 H3N2 WA 1% s 58, IF 78
10—12 A 51 RECR R,
EHINI

EH3N2
OB

)
o
3
S

400

200

OMEHHHHHHHHMDN il .ond

D e P T D e T D D I T DL E T,

sl ieh el ntd el ieb el ei-Ea Ll iop fatrti—Sa T a i ob dal
20104 20114 20124 20134

E1 LEiEd2010—2013 FRBFESAERABEASHE

Figure 1 Monthly distributions of influenza-positive samples
in Shanghai, 2010-2013
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Figure 2 Phylogenic tree of H3N2 virus HA gene in Shanghai, 2010-2013
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[ Note | The table lists 23 sites with significant changes. * represents the sites lying in antigenic determinants. # indicates the site changes with definite beginning
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