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Characteristics of Pathogenic and HA Antigenic Variation of HON2
Subtybe Avian Influenza Viruses Isolated from 1998 to 2008 in China
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Abstract: [Objective] The objective of this experiment is to investigate the characteristics of pathogenic and antigenic
variation of HON2 subtybe avian influenza viruses isolated from 1998 to 2008 in China. [Method] The EIDsy, ELD5, MDT, ICPI,
IVPI and the duration of shedding virus from infected 8-week-old SPF chickens of different HON2 avian influenza viruses isolates
were determined. The HI and VN activity of monoclonal antibody 2A4 and F6 on different HON2 avian influenza viruses isolates
were assayed and the HA genes of different antigenic reactive isolates were sequenced and analyzed. [Result] The determined
pathogenicity suggested that the virulence of different isolates were different, thereinto, 3#, 12#, and 14# isolates showed higher
pathogenicity than the others and could cause the death of SPF chickens. The 8-week-old SPF chickens infected by 3# or 12# isolate
shed virus earlier and last for a longer time. 3 # and 12 # isolates showed specific response properties to monoclonal antibody 2A4
and F6. Monoclonal antibody 2A4 and F6 could inhibit the hemagglutinin activity of 3 # and 12 # isolates, however it could
not neutralize the virus infection on CEF cells. HA sequence analysis showed that there was a single amino acid substitution of Ser
(S)-to- Asn(N) at position 145 in the HA protein of 3 # and 12 # isolates, which led to the loss of reactivity to the monoclonal
antibody 2A4 and F6 and the occurrence of a new potential glycosylation site NGT. The change of reactivity to the monoclonal
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antibody 2A4 and F6 suggests that the site (S145) is one of HA protein epitope of the HON2 subtype avian influenza A virus. The

new occurring potential glycoprotein site NGT in the HA protein of 3 # and 12 # isolates may cause the enhancing pathogenicity.

[ Conclusion] The results show that HIN2 subtype avian influenza virus isolates have the tendency to evolve, resulting to the

occurrence of mutants which have higher virulence and variable antigenicity. The higher virulent mutants may cause death

of chickens and lead to more economic loss. The antigenic mutants may evade the immunity, which pose a new challenge to the

immune prevention for the HON2 avian influenza.

Key words: avian influenza virus; HIN2 subtype; HA glycoprotein; pathogenicity; antigenic variation

0 5|8

[tsm L] s (Avian influenza virus,
AIV) ZIEFEFEWMARlE RN EERE, SR
49 16 AMIEEER (HA) T ARIMAT 10 NP2 IR (NA)D
AL, HON2 MV AY & iR B 5 7T 1966 4 A K A 44
WAEEIE, BARKRICBORYE, (HblT4EHE 2.
REIE A S 5 I A1 328 ) R AR 4k R R g, )2
A SO E NRFEGE T, SIREERE R
gurtigk, HAFAREZM. HIN2 AL &N 5
(AL 52 S AN 22 40 B A& L 14 B il R R X
1M FLIE A A% Je b NIITETE B, BRI, IN5®HON2 WF
TG It SRS AR S 10 M U R B s i i A L B B
MR . [AT ALY IE4k, HON2 A
BIURIRAT RS H A%, et N 7 — MR
BEAGRY B, A ] R — 20 R AR 18 AR e gk AL H B0
JIEBRIER, SR ZMLE S AR FEUEBLA
A Redh & NI LB BOw 2 2 AR ke, BiE Bt
VAR 5 5 SR R I G kA B, kR EE
(hemagglutinin, HA) AR B0 5 32 B R P
AR, SR SOt 18 45
PEL FERLIR N RO 5 K AR A o5 . (HHARE R AR
SEAEAR Ry, AR U TS B B B T
PR T4l FE 2 PR, JCH R PR AL Bk
TERTE W A 7 et 0 S I 11 5 A48 B AT 5 1) 15 B 7R
PEREOR I, S B0 T A8 Rk 5 B 2 IR SR
FRPEEE, ORI EY BT, hEMEE RS
RTHON2 02 85 3t B 5 B0 /7 A Bt S5 A2 5 1 A
Tt LA K 5 BUAT ) i 2 AR PR AR DG M I GE . ik,
S N4 BT 1998—2008 4 [H] [ 25 FRHON2 W 7Y £5
IR BE 43 B MR 2 R R S 4 0 e B B0 21 VAN 7
BEAT T 8UR A3 E , WHIT T A RIAT 8 bk S STHIN2
72 2 25 F MR Hp MR HAZR 11 5 0 1 HIRD H R s B
PR, IRk B S ARE P 23 5 bk T HAKE BR2E 47 e 1 43
Mo DHOAR VR SCEE 0] Y O 58 4t 1 i i 4Rk

FEIHON2 IV A & i Ja s 2 55 7 28 4 A JiR 1 2 53 1)
i KT RERINLER,  JRONIZW I BT R SR L S Ak
1 FRS R
1.1 RIERTE St s

AT T 2008—2010 7L FE A ML K2 B IR
W FE T 56 il
1.2 &K

25 Pk HON2 W 2Y & s 5540 Sk (1#—25#)
i B ANV oK F & B FU T T 1998—2008 4E[R] 41
B aifh . BENRAE, Hh 134 7 Bk A I 5K
HL%E (40N Hp #) , gk BT
Wtk —, EARFTHHAESH R K. SRk
MESEMEIILEL .
1.3 EBHL2M FNF6

BPL 2A4 R F6 2T R AR MK 25 & i 7 it LA
HON2 M 4 25 3t B 5 Hp AR (13 # ) Nt J5 41 7% Balblc
INER S B2 2SR A, 282 HIL J5 R0 e 1) 4% 14T HON2
TR &R 3 HA R A 1 5
1.4 S BEHRIBIENBIF NG

ZESCRR[L0] A 77230 25 FRHON2 W7 &5
TR R 7 B RCE RO IR G (EIDs)  FEGIR
HHtE (ELDsy) FIFHSRESER ] (MDT) .
1.5 BB BEHRT SPF IBHIEH Hik e
1.5.1 1 HERAEXS N A BOwRTEE (ICPT) 16 J5 1S
FKEURTEE (IVPD)  JE#F 8 XA EAT A HEL
T HIN2 VA B i 5 4 B ik, 2 IOCHR[10]
AR LN E 1 HE4EXS ICP1 A1 6 JA#YS IVPIL,
1.5.2 8 JAWSSPFIY N TURGLHE RS &+ 8 XY
RO AR ELAT AR R B0 1 (FTHON2 IV 78 48 IRt s 75 70 B vk
(PR ¥ER (107 EIDsy) HIKHPBSHAE 1 : 10 Fik,
bk Fh 8 JE e SPFYY, f4H 5 WX, & 0.2 mL.
MHEEFEJE 28 3—10 R REMEAM AT, R 3 Ik
JG, FEMSPRIGIE, AT REAEM 2 M, 37CH:
F& 72 h, WHURBER G EHARAY, [R5 78 m
PR A 22— HAZ= 2B A% 2840 B PR



5102 i ol B 44 %

1.6 3T 2A4 F0 F6 XF GH147) 25 BRST ESHREY HI FF1%
ME

1% GBIT 18936-2003 (= &U M & B2 W4
A HEAT, ¥ 25 BRRIE R HON2 874 43 B8 MR i i) i 4
AP, FE[F— 24 N5 5 bt 2A4 F1F6 T
HIREG, %85 B Pt 25 BB RR I HI Rt
1.7 31 2A4 70 F6 xRS 7 Bk RY P A4S M 2E

I FH [ 5 B pUR R k0, 0 sE B 2A4 FIF6
XF 3t 10#. 12#F0 17#5r BAR I AIVEYE . FRARES
TEXG IR R AT 44 i B 3E 4T, WA ST LWREN 1
wg- L™ R B ) 46 RS AT AR RS, 72 N UL SR 40 M S
ook, $%Reed-Muench A it 5 TCIDsfH . %A
AT E AR TORHE = A1 TCIDso/ 5 41
TCIDsoo LA AIFEE>50 #3052 Ay b AN P BH 4,

10—49 HATEE, <10 MR-
1.8 EBOoEM HA BRI B RIESTEB TS5
#r
L 6 MBS B Ak, A Trizol LS kit
CInvitrogen) M\ Ji B 34 58 (1) 58 — AR F& M 42 s 25
RNA, 635K HA ZEF ) PCR 448 2 MSCHR[3] 32k
17, PCR F=#¥)H DNA 4ifti7 & (TaKaRa) 4ift.If
M, FP5IH DNASTAR #4704, i HA B3
FR AT st B B FEANA B 22 5

2 H#R

2.1 D EHRIBIENERFAD
25 FRHON2 V74 & it 83 25 4 BIMREIDso~ ELDsg
FIMDTIlELE R WL 1. HE 1A LLEH, 25 My

R1 25 PHIN2 TRV RBRE S B HKE I Dsos ELDFAMDTIELE R K 5 B4 2A4 FOF6 Bz RI43 M
Table 1 Result of EIDsy, ELDso and MDT of 25 avian influenza A (HON2) isolates and HlI titer of 2A4 and F6 to different isolates

Iy B RGR 5 T AR I B A R EIDso ELDso MDT BHLH HI R (log2)
No. and name of virus isolates Isolation time and location (/0.2mL)  (/0.2mL) (h) HI titer of Mab to different isolates
2A4 F6
1#  AJChicken/Henan/A1/98(HIN2) 1998y Henan 102 108 90.6 17 18
2#  A/Chicken/Henan /A2/98(HIN2) 1998y Henan 10° 10*° 101.7 17 16
3#  A/Chicken/Henan /A3/98(HIN2) 1998y Henan 108 10 66.5 0 0
4#  A/Chicken/Guangzhou/A1/99(HIN2) 1999 /N Guangzhou 1072 1070 96.5 16 16
5#  A/Chicken/Henan /A1/99(HIN2) 1999y Henan 10! 10*° 103.2 17 16
6#  A/Chicken/Shangqiu/A1/00(HIN2) 2000 = Shanggiu 108 107 70.6 16 15
7#  A/Chicken/Changge/A1/00(HIN2) 2000 K% Changge 1070 10°° 939 18 16
8#  Al/Chicken/Qixian/A1/00(HIN2) 2000 & Qixian 1084 1083 715 17 15
9#  AlChicken/Sichuan/A1/01(HIN2) 2001  PYJI Sichuan 104 1081 75.3 16 17
10#  AJChicken/Zhuhai/A1/01(HIN2) 2001  Ekif§ Zhuhai 1084 103 73.1 17 15
11#  A/Chicken/Qixian/AL/01(HIN2) 2001  #LE Qixian 1084 107° 89.9 17 17
12#  AJChicken/Henan/C4/02(HIN2) 2002 [R5 Henan 108 107 69.9 0 0
13#  AlChicken/Henan /A1/02(HIN2) 2002 [ R§ Henan 1074 1077 98.4 17 16
14#  AJChicken/Huangdong/A1/03(HIN2) 2003  #[ Huangdong 107 107® 90 17 15
15#  A/Chicken/Xinzhuang/A1/03(HIN2) 2003  HH Xinzhuang 100 107° 86.6 16 18
16#  A/Chicken/Xingzhong/A1/04(HIN2) 2004  JiiH Xingzhong 107° 1070 87.7 17 17
17#  A/Chicken/Qixian/AL/04(HIN2) 2004  #LE Qixian 107° 10°%* 90.5 17 18
18#  AlChicken/Kaifeng/A1/05(HIN2) 2005  JF#f Kaifeng 1072 102 98.1 16 16
19#  AlChicken/Kaifeng/A2/05(HIN2) 2005  Jf#f Kaifeng 102 103 96.3 18 16
20#  A/Chicken/Henan /A4/06(HIN2) 2006  JiF§ Henan 108 107 924 17 15
21#  A/Chicken/Henan /A5/06(HIN2) 2006  JiF§ Henan 1074 10°° 89.7 16 16
22#  AlChicken/Xuchang/A1/07(HIN2) 2007 ¥ & Xuchang 1074 1073 94.2 17 16
23#  AlChicken/Puyang/A1/07(HIN2) 2007  PH Puyang 1078 107 96 17 15
24#  AlChicken/Zhongmou/A1/08(HIN2) 2008 £ Zhongmu 1078 107 79.2 16 16
25#  A/Chicken/Qixian(new)/AL/08(HON2) 2008  EL.(#)Qixiang (new)  107°% 1077 76.3 18 18
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Table 2 The ICPI and IVPI of 8 avian influenza A (HIN2) isolates
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7 EMSRS No. of virus isolates 3# 44 12# 14# 17# 18# 224 254#
ICPI 0.238 0 0.437 0.338 0 0 0 0
IVPI 0.340 0 0.510 0.170 0 0 0 0
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Table 3 The results of virus shedding of 8-week-old SPF chickens at the indicated time after challenge with avian influenza A

(H9N2) isolates

Iy BRGNS

HeFE Y N HCR/BEENS AR No. of chickens shedding/total no. of chickens challenged

No. of virus isolates

FIKR 4R 5 R 6K ENN H8 KR FOKR 210 R

3rd day 4th day 5th day 6th day 7th day 8th day 9th day 10th day
3# 1/5 5/5 5/5 5/5 5/5 5/5 3/5 0/5
61 0/5 0/5 4/5 5/5 5/5 3/5 0/5 0/5
10# 0/5 0/5 2/5 5/5 3/5 3/5 0/5 0/5
11# 0/5 0/5 4/5 4/5 4/5 3/5 2/5 0/5
12# 1/5 5/5 5/5 5/5 5/5 5/5 3/5 0/5
14# 0/5 0/5 2/5 5/5 5/5 3/5 1/5 0/5
17# 0/5 1/5 2/5 3/5 4/5 3/5 0/5 0/5
184 0/5 0/5 3/5 4/5 4/5 3/5 0/5 0/5
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Table 4 The comparison of HA amino acid sequence of avian influenza A (HIN2) isolates

Btk ARG G AL TEREIEA AL R RFAL R
Virus Receptor-binding site Potential glycosylation site Cleavage site
109 161 163 191 198 202 203 29-21 82-84 141-143 145-147 218-220 298-300 305-307 492-494 551-553 333—341
3# Y W T N V L Y NST NPS NVS NGT NRT NTT NVS NGT NGS PARSSR|GLF
44 Y W T N V L Y NST NPS NVS - NRT NTT NVS NGT NGS  PARSSR|GLF
104 Y W T N V L Y NST NPS NVS _ NRT NTT NVS NGT NGS  PARSSR|GLF
12# Y W T N V L Y NST NPS NVS NGT NRT NTT NVS NGT NGS  PARLSR|GLF
14# Y W T H E L Y NST NPS NVT _ NRT NTT NIS NGT NGS  PAVSSR|GLF
17# Y W T N V L Y NST NPS NVS _ NRT NTT NVS NGT NGS PARSSR|GLF

* 7 RN B AL R A %

3 g
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“_” show the inexistence of potential glycoprotein site at corresponding positions
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