LR AN R 254 2017, 38(5): 13-18 http://xuebao.scau.edu.cn
Journal of South China Agricultural University doi: 10.7671/j.1ssn.1001-411X.2017.05.003

FREE, B, SRR, 25, 3 Mk HINT WAYVE RS EE 1Y) HA B RUSHL (5 B PR R R AL T[], e ROl oK 22254k, 2017, 38(5): 13-18.

3 Bk HIN1 T BIFE R R ERN HA E[F
REEERRESFFED

= &Y KEMT, K&ERL, K xS, 7 HE, HERW, MEH
ZERIE', O R, fHE, ERE, KeEa
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g REKRFE BEFRE, S F M 510642; 2B RERFER, & SN 510642;
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FE: [HI 108 3 ¥kJE TP K& (SWSS1). £ (SWL6)5 PAmO9HIN1(PAm091057)4> 37 ¥ 5 7t /8% 97 B¢ 1)
HA FEH LS B BRI 51, Sy HA BR800 Th BRI 78 St ik B 42 28 e He it . (U772 1L SWSST #k.
SWL6 #A1 Pdm091057 BRIt 2 A k), Lo # 3 4k HINL W2 HA FEF v B s (5 5, )4 4 2 K
P, S5 0% 3 FUMEME BT P 22 K A 4, SR A ILEEHT 1 (Hemagglutination inhibition, HI) [ B AREGAS T HTATEE . (458 ]
3 RRIR REA HA 3R R B R IE IR P FI A BAE N 69.4%~89.1%, %7 S ) HA R U R 8 L1748 25 52 3 MO 25
23t 2 R G T HI Prik i A8k 1280 LL_E, H SWSSI1 (-7 HI HiiA i & =ik 2 560, R SWSS1 5
SWL6. Pdm091057 iX 2 #RJ5 548 T M35 22 38 XS, 1l SWL6 5 Pdm091057 5 HAR I M5 238 W= Ri. [4518)
3 HRIETBIR BRI HA B2 R R BYUR RATAFAEE 2 5, A A8 3 Bk A] ML 2438 SUR BRI R R . 3 #R07 # fb
P S MR IAE, AT VR A ki e Pk

BRI R T HINL 8% A5 B PR AL MLEHDH; HUAT L HA B
FE 525 $852.65 RRFRIREE: A XEHRE: 1001-411X(2017)05-0013-06

Analysis of genetic information in HA genes and antigen specificities
of three strains of HIN1 swine influenza virus

QIN Feng'’, CAI Mengkai'’, ZHANG Weidong’>, ZHANG Jing’, FANG Bo', HUANG Junming', BU Dexin',
LUO Yongfeng', MA Jun', FU Xinliang', CAO Zhenpeng', ZHANG Guihong'
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3 Animal Health Supervision of Fushan District, Yantai 261400, China)

Abstract: [Objective] To study the genetic information in /4 genes and antigen specificities of SWSS1, SWL6 and
Pdm091057 strains which respectively belongs to Eurasian avaian-like, classical and PAmO9H1N1 branches of HIN1

swine influenza viruses (SIV), and provide a basis for functional study on antigenic epitopes of HA4 gene as well as
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prevention and control of influenza virus. [Method] We compared the genetic information in H4 gene fragments of
three HIN1 subtypes, SWSS1, SWL6 and Pdm091057. Inactivated SIV vaccines were prepared and each type of
vaccine was used to immune three New Zealand white rabbit. The hemagglutination inhibition (HI) reaction was used
to detect antibody titers. [Result] The amino acid sequences of HA4 gene fragments had 69.4%-89.1% similarities
among three SIV strains. There were variations in antigenic epitopes of HA4 genes of the three strains. The average HI
antibody titers were all above 1 280 for three strains after the second immunization, and the average HI antibody titer
for SWSSI1 reached 2 560. SWSS1 had no serological cross reaction with SWL6 or PAm091057 strain, while SWL6
and Pdm091057 strains had low degree of serological cross reaction. [Conclusion] Three SIV strains have
differences in antigenic epitopes of HA4 gene, which may be the reason for the low degree of serological cross reaction

among strains. All three strains have good immunogenicity, and can be used as candidate vaccine strains.

Key words: swine influence virus; HIN1; genetic information; antigenic epitope; hemagglutination inhibition; antibody
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H R B 75 ] SR N JE S B BRI
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B P (A)fE B BRI CTRA R o TR RN
[F) B JE % 1) 22 Pt B 2540 1 el i A4, BRAE X
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1993 4F Fan Z¢P7E o (B B J7 AR B P HBIX 73 25 HY
& (Burasian avian-like, EA)HIN1 SIV, Bl1Z 5
B ORI 2 A XE B R T2 34T - 2009 4EH
A HIN1/2009 37/ (PAmO9HIN 1) 7E 82 P &F B &%, IF
LTI £ A JE g A8 HAh [ S IX . PAmO9HINT i
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258 HINI. PdmO9HINI1 . £ #it HINT 253V B4 5% i
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R AL AR 24,

AT 5K S A K 2 R e B B B (1 4
B 7 SWSSI #k. SWL6 ¥k A1 Pdm091057 ¥k, 3
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T i) B [ 42 B4 Al
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7 BRI TE AR B A AP R 5 R 2 B A e
I S0 AL, 20 0N SWSSI1: A/swine/Guangdong/

SS1/2012(HINI). SWL6: A/swine/Guangdong/
L6/2012(HINI). Pdm091057: A/Guangdong/
1057/2010(HIN1). A/swine/Guangdong/
122/2010(H3N2). A/Chicken/Shanghai/
10/2001(HIN2). A/Duck/Anhui/1/2006/(H5N1).
A/Pigeon/Shanghai/S1421/2013(H7N9), HH,
A/swine/Guangdong/SS1/2012(HINI).
A/swine/Guangdong/L6/2012(HINI) I
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L bR #EFEAT, W BE R I EID s #% M8 SCHR[6]
[ 77 3047 58 o #5100 EIDs, R 465 9% 75 f5 Ff
9 Hi# /) SPF XS IE, 73 5I7E 24, 36+ 48, 60 F1 72 h
WAL B PR T VAT AL % R WU, I 4 ) XS IR AR A
2k .
123 #EfEA4uRABXHESH 7 GenBank Hik
PEA RN HINT ERBIR AR X S5
P, B AV B 5T 73 it SWSS1. SWL6 A
Pdm091057 3 83 ik BB A% HE AL I 00 o
124 Z%H4%  UGK 107 EIDs, LA L HIR #8000 1%
HEAARREL 101, INANARFR 2208 0.2% 1 I VA A
RGP . B 37 C fHIRBRIR N KIE 24~48 h, 7R
10 H# SPF X§JIE FiELAE 3 ek, 7 Al 3 #k
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) HA R B 2 5 P A0 AH L 70.3%,
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NIRRT
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Fig.1 Phylogenetic tree of HA genes of SWSS1, SWL6 and Pdm091057 strains
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2 2 AR N 69.4%, SWL6 ¥k 5 Pdm091057 #k
(1) HA HE R v B = B R Y A1 A AUE R 89.1%.
BE—25 00T 3 MR R R HA SRR R B E AL
AU, SWSS1 k5 SWL6. Pdm091057 FFFE
HA FER A BERIPU R AL s e 5 3 LI 2, SWSSI
BEMRS SWL6 BEARTE Sa A7 i 4 NEIERRLL 251
ANFL, 5 PAm091057 Btk A 2 N EERR AL R BIA
[7]; SWSS1 ##k 5 SWL6 #: ¥k Sb Hit 5 A 4 4

RIS I, 5 Pdm091057 #:4k Sb #i 5L
RA 2 MEERRA AR SWSST #k 5 SWL6
BEAR CO PURAL M 2 MRERM S AR, 5
Pdm091057 B¢tk Cb HLERA s 1 DN FERRAL A
AN[F); SWSS1 ##k 5 SWL6 k. Pdm091057 itk
Cal HUJEALp&HA 3 DNEIEFRAL 5 FIA s SWSS1
Pk 5 SWL6 ##k. Pdm091057 ##k Ca2 HUJEAL A
FH S NEEERAL SN

Majority MKAI LYYVLLYTFATANADTLCI GYHANNSTDTYDTYLEKNYTYVTHSYVNLLEDXHNGKLCKLRGVAP
10 20 30 40 50 60
SWSS1.pro MEAKLFYLFCTFTALKADTI CYGYHANNSTDTYDTI LEKNYTYTHSYNLLETSHNGKLCSLNGKI P 66
SWL6.pro MKAI LYFLLYTFATANADTLCI GYHANNSTDTYDTVLEKNYVTYVTHSYNLLEDRHNGKLCKLRGYAP 66
Pdm091057.pro MKAI LYVLLYTFATANADTLCI GYHANNSTDTYDTVLEKNYTYVTHSYNLLEDKHNGKLCKLRGYAP 66
Majority LHLGKONI AGMILGNPECELLXTASSWSYI VETSNSDNGTCYPGDFI DYEELREQLSSYSSFERFE
70 80 90 100 110 120 130
SWSS1.pro LOLGN(NVAGW |[LGNPECDLLLTATSWSYI | ETSNSKNGACYPGEFTDYEELREQLSTYSSFERFE 132
SWL6.pro LHLGK(NI AGMJLGNPECELLFTASSWSYI VETSNSDNGTCYPGDFI NYEELREQLSSYSSFERFE 132
Pdm091057.pro LHLGK(NI AGWM|[LGNPECESLSTASSWSYI VETSSSDNGTCYPGDFI DYEELREQLSSYSSFERFE 132
Majority I FPKXS SWF‘NHDTNKGVTAACF‘HAGANSlFYF\NLI W“VKKGNbYF‘KLSKSYI NNKGKEVLVLWGI HH
140 150 1 170 180 190
SWSS1.pro | FPKAT|ISWPDYDT[TKGTTI ACSHSGANS|EYRNLL VKKGNEYPMLSKSYTNNKGKEVLVI WGVHH 198
SWL6.pro MFPKS S§SWPNHETNRGYVTAACPYAGANS|EYRNLI VKKENBYPKLSKSY!I NNKEKEVLMLWGI HH 198
Pdm091057.pro | FPKTSSWPNHDSNKGYTAACPHAGAKS|EYKNLI VKKGNEYPKLSKSY!I NDKGKEVLVLWGI HH 198
Majority PPTSADQOSLIYONADAYVFVYGSSKYWXKKFXPEI AARPKVIRXOKGRMNYYWILVEPGDTI TFEATGN
200 210 220 230 24 250 260

SWSS1.pro PPTYSNQQTL[YQNNHTYVSYGSSKYYQRFTPEI YVARPKVI[REQRGRI NYYWTLLDQGDTI TFEATGN 264
SWL6.pro PPTSADQQSL[YQNADAYVFVYGSSKYNKKFRPEI AARPKV|RGQIF GRMNYYWTLVEPGDTI TFEATGN 264
Pdm091057.pro PSTSADQQSL|YQNADAYVFVYGTSRYSKKFKPEI Al RPKV[RDREGRMNYYWTLVEPGDKI TFEATGN 264
Majority LYYPRYAFAMKRXSGSGI I | SDTPYHDCNTTCQTPKGAI NTSLPFQNI HPVTI GXCPKYVKSTKLR

270 280 290 300 310 320 330
SWSS1.pro LI APWHAFALKKDSSSGI MRSDAQVHNCTTKCOQTPYGALKSNLPFQNVYHPYTI GYCPKYYKSTKLR 330
SWL6.pro LYYPRYAFAMKRGSGSGI | | LDTPYHDCNTTCQTPKGAI NTSLPFQNI HPYTI GECPKYVKSTNLR 330

Pdm091057.pro

LYYPRYAFAMERNAGSGI | | SDTPYHDCNTTCQTPKGAI NTSLPFQNI HPI TI GKCPKYY¥KSTKLR 330

g, S, L0, EEMEEITHEA 754 Sa. Sby Cb, Cal 1 Ca2 Az .
2 SWSS1. SWL6 #1 Pdm091057 fw&EHk HA £ E K B iRRA S
Fig.2 Analysis of antigenic epitopes in HA4 gene fragments of SWSS1, SWL6 and Pdm091057 strains
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HI iR A 1280 DL E, 5 3 B H X% E
Jei s 3 MR EE AR AT 5 S 1 HI Bk, B
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Fig. 3 Chicken embryo growth curves of the viruses

SWSS1
SWL6
EZ Pdm091057

4 HIAEEE
Fig. 4 HI antibody titer
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H3. H5. H7. H9 Y. Y J3¢ 805 B 0k L3 27 A8 X M
W 1 Frox, SWSS1 &kl & Ptk 538 N
P H3N2 728 0 i 5 B A BRI L% A8 X

S NE, 55 HAh S R T8 il i A A8 X R, SWL6 5
Pdm091057 EE kil 4 1T A AN 22 18] B AT BAR )
LT 25 S N, -5 F A S RS IR0 B0 B G LI 27 SR o
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Tab. 1 The titers of different subtypes of the influenza virus against the standard serums

E (UL ML N :
HISWSS1 LI PLSWL6 LI HLPdm091057 115
A/swine/Guangdong/SS1/2012(HIN1)" 2560 <20 <20
A/swine/Guangdong/L6/2012(HIN1)? <20 1280 40
A/Guangdong/1057/2010(HIN1)” <20 40 1280
A/swine/Guangdong/122/2010(H3N2) 40 <20 <20
A/Duck/Anhui/1/2006/(H5N1) <20 <20 <20
A/Chicken/Shanghai/10/2001(H9N2) <20 <20 <20
A/Pigeon/Shanghai/S1421/2013(H7N9) <20 <20 <20

1) ASWSSI; 2) #SWL6;3) #Pdm091057.,

3 Wi

I A SR B A B B AR S, R LR R
N BRGNSt I 55 M 36 3 A W 3% e A g
o, WERETE 3 B S R, TR B R R ARAT
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HO S5 A B s pu Akl B mr et SR
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