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Study on the changes in the expression of immune related genes
in the lung of SPF chickens immunized with HIN2 AIV
inactivated vaccine and followed by viral infection

LI Li,JIANG Zuoyi, LI Yinjing, CHANG Lifeng, XIN Zhendong, PING Jihui,SU Juan”
(College of Veterinary Medicine ,Nanjing Agricultural University, Nanjing 210095, China)

Abstract ; [ Objectives ] The aim of this experiment was to explore the effect of HON2 subtype avian influenza virus attack on the
respiratory system of SPF chicken immunized with H9 inactivated vaccine. [ Methods]36 SPF chickens were selected and randomly
divided into the control group( Con) ,the challenge group (Flu)and the immunization followed challenge group( Vac+Flu). Chickens
were immunized with H9 inactivated vaccine at a dose of 0.4 mL per chicken,and after 3 weeks, they were challenged at a dose of
10° EIDy, of virus. The swabs,serum, trachea,lung and other samples were collected. Hemagglutination inhibition ( HI) antibody titer
the genomes copies of influenza virus M gene and the expression levels of immune related genes CD4,CD8,GATA3, T-bet ,1L-4,1L-13,
TNF-a,IFN-vy ,Perforin, Granzyme ,FasL , Fas were separately detected by HI assay,RT-PCR and quantitative PCR (qPCR). And the
pathological changes and distribution of virus specific antigen NP protein of trachea and lung were individually observed by
hematoxylin-eosin staining and immunohistochemistry. [ Results] The results of HI assay showed that SPF chicken could produce high
HON2 AIV antibody titer after immunization. The results of immune protection test and RT-PCR showed that the virus shedding and the
expression of influenza virus M gene in lung tissue could still be detected after SPF chickens were immunized with vaccine and followed
by viral infection. The result of hematoxylin-eosin staining and immunohistochemistry showed that inoculating the HIN2 AIV inactivated
vaccine significantly alleviated the pathological damage of trachea and lung and significantly reduced the viral load of trachea and lung.

Quantitative PCR showed that inoculating the HON2 AIV inactivated vaccine significantly up-regulated the secretion of Thl and Th2
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cytokines and promoted the expression of perforin/granzyme pathway related genes to enhance cytotoxicity in the lung. [ Conclusions ]
Although chickens inoculated with HON2 vaccine were infected with H9 virus, there was still a phenomenon of virus shedding. Their
antiviral immune system was active and the viral load of main organs was reduced. It is recommended to carry out vaccination according
to the influenza vaccine immunization procedure to improve the level of influenza prevention.

Keywords : SPF chicken; HON2 subtype avian influenza virus ;inactivated vaccine ;lung ;immune-related gene
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Table 1 Primer sequences of the target genes

F A Genes S H*F)FE S Primer pairs sequence(5'—3") JF 415 GenBank number
CD4 TGTGGAACTGTCACCTCGTG/CACATGCATGCAAGGCCAAT XM_046906553.1
CD8 GCTGTACTTCAGCTCGGGAC/ATGTCCTTGTTGACGTGGCT XM_046915618.1
GATA3 GGCTGGACGGGAGCAAAG/AGCAGGCGGGTAAACGGA XM_046908462.1
T-bet GGGAACCGCCTCTACCTG/AGTGATGTCGGCGTTCTGG XM_040692014.2
IL-4 GGTCTCTTCCTCAACATGCGTCAG/TCCATTGAAGTAGTGTTGCCTGCTG XM_046900385.1
IL-13 CTGCCCTTGCTCTCCTCTGT/ CCTGCACTCCTCTGTTGAGCTT NM_001007085.3
TNF-a GCTGTTCTATGACCGCCCAGTT/AACAACCAGCTATGCACCCCA XM_046927265.1
IFN-y TGAGCCAGATTGTTTCGATG/CTTGGCCAGGTCCATGATA NM_205149.2
Perforin ATGGCGCAGGTGACAGTGA/TGGCCTGCACCGGTAATTC XM_046929135.1
Granzyme ACTCATGTCGAGGGGATTCA/TGTAGACACCAGGACCACCA XM_046934668.1
FasL CCTTCACCAGTGGCATTCAGTACC/CCTCGTTGTCACAGTGCCTTCC NM_001031559.2
Fas CTGCATAAATGATACAGAAGTTCCC/CGACATCTCATACACTCGTCCAAATC XM_046919846.1
Matrix ATCAAGTGAACAGGCAGCGGAAG/ACCATCGTCAACATCCACAGCAC AOC37194.1
GAPDH GACGTGCAGCAGGAACACTA/TCTCCATGGTGGTGAAGACA NM_204305.2

. CD4.CD4 43 FH1:H CD4 molecule gene ; CDS . CD8 233 CD8 molecule gene ; GATA3 : GATA3 ZEAEE 3 B GATA binding protein
3 gene; T-bet : T-box R F G 5N F R T-box transcription factor gene; IL-4: IL-4 3 A Interleukin-4 gene; [L-13: 1L-13 3 A
Interleukin-13 gene; TNF-oc: B RFE R T o FH Tumor necrosis factor « gene; IFN-y: T3 % vy 3£ Interferon gamma gene ; Perforin ; %
FLZ KA Perforin gene;Granzyme;%ﬁi*fLﬁE% Granzyme gene ; FasL : Fas BECAARFL A Fas ligand gene; Fas: Fas MR HC T Z IR KA Fas
cell surface death receptor gene ; Matrix ; HON2 &5 i JB5 7 55 i 25 [ £ ] HON2 AIV matrix protein gene ; GAPDH ; H I — 3 - B2 i S
F: A Glyceraldehyde-3-phosphate dehydrogenase gene. T [fi] The same below.

1.6 HE £BINR[E MEHANKRETK

SN2 4% 2 R W EEFEE 48 h J5 B 5T H IS G R /N AL ST ARG Bk FE R Bk, —
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2E LB VB E bR iR (2 +£SE) 7~ , FH GraphPad prism 8 K4 XF 808 4T XK 2 5 22 43 B Fl 22
S E R (P<0.05)
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Fig.1 HI antibody levels in SPF chickens at different time

points after immunization with HIN2 AIV inactivated

M2 o (P<0.001), WS ORE FIPN ’ % vaccine and followed by viral infection

RER B4 HI BUAT E S U227 A Con Flu  Vac+Flu 3 IR0 HRAL R4 R 4L, R,
%‘ ( P>0.05 ) ° M % 'ﬁgﬂé E , SPF X% Tﬁ *EF Con,Flu and Vac+Flu represent the control group, the challenge group and
HON2 AIV )ﬁﬁ]‘fﬂqzﬁ% E/‘J HON?2 7 EI ATV the immunization followed challenge group,respectively. The same below.
ﬁﬁ:&ﬁmo *P<0.05, ** P<0.01, *** P<0.001. The same below.
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Table 2 The virus shedding of SPF chickens after inoculation with HIN2 AIV

inactivated vaccine and followed by viral infection

W50 E]/d Time post inactivated

ZH 5
21 51 | 3 5 ;
Groups
Mg Throat A HE Cloaca MHME Throat  IMFEAE Cloaca  WHME Throat A HE Cloaca A OB Throat  HtFH A Cloaca
Con 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
Flu 0/3 0/3 3/3 1/3 2/3 1/3 0/3 0/3
Vac+Flu 0/3 0/3 1/3 0/3 1/3 0/3 0/3 0/3
R BUE NS HERE XS/ 38 B840, The value in the table represent the number of detoxified chickens after the attack/total number of
chickens.
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Fig. 3 The effect of immunization with HIN2 AIV inactivated vaccine and followed by viral infection
on the morphology of trachea and lung in SPF chickens at different time points
T AOHT SR TUE RIRZ DL | BB O SRR I R P e B 240, 20 (R KR I 2 R P SR AR R A AN
The yellow arrow indicates the detachment of the tracheal mucosal layer, the black arrow indicates a large number of scattered red blood

cells in the lung tissue,and the red arrow indicates the accumulation of inflammatory cells in the lung tissue.
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15, BEE ML AU A R NP 3 AT, TG B A R L AU A TE NP 8B AP 7E . TS
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Fig. 4 The expression of NP protein in trachea and lung tissues of SPF chickens after immunization

with HIN2 inactivated AIV vaccine and followed by viral infection at different time points
ik F/R NP HUJFEBAYE . Arrows indicate NP antigen positivity.
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Fig.5 The expression of CD4 and CD8 genes in lung tissue at different time points after immunization
with HIN2 AIV inactivated vaccine and followed by viral infection
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Fig. 6 The expression of Thl,Th2 cell differentiation specific transcription factor and cytokines in lung tissue at

different time points after immunization with HON2 AIV inactivated vaccine and followed by viral infection
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