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Inhibition of the replication of HIN2 influenza virus in vivo by
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Abstract: To evaluate the optimal administration frequency for interferon-a (IFN-a) and the effect of its combined use with
inactive virus on chicken flocks, the prokaryotic expression plasmid pET-22b-ChlFN-a was constructed and transferred into
Escherichia coli BL21(DE3) host bacteria to induce the expression of chicken IFN-a and to harvest recombinant proteins
inclusion bodies. The expression of recombinant chicken IFN-a was confirmed by SDS-PAGE, and the results demonstrated
that the chicken IFN-a (20 kDa) was highly expressed using the prokaryaotic expression vector with a concentration of 0.2 mg/mL
in the medium. Chicken IFN-o was diluted to 2.5x10* U/fowls and administered to immunized specific-pathogen-free chickens
orally in combination with inactivated HIN2 subtype influenza virus. Chicken that received chicken IFN-a were safe after
three repeated immunizations (96 h). In addition, chicken IFN-a could induce higher levels of antiviral-related inducible genes
in peripheral blood, spleen, and thymus of chicken flocks. The results of a challenge assay revealed that the lowest
detoxification rates of chicken IFN-a ranged from three to five days, suggesting a higher capacity to resist HON2 subtype avian
influenza virus. The present study obtained the optimal immune frequency and immunization period for chicken IFN-a to
provide theoretical support for the optimal clinical application of IFN-a.

Keywords: chicken interferon a, HON2 influenza viruses, oral administration, short-term repeated
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Table 1 Immunization regimens of oral vaccine
Group ID Candidate vaccine Immune interval (d) Immune cycle

1 LWO001 (2.5x10°U/ 0.1 mL) 2 5
2 Inactivated venom (10°° EIDgo/0.1mL) 2 5
3 ChlFN-a 2 5
4 PBS (Control) 2 5

1st 2nd 3rd 4th 5th

0h(0d) 48h (2 d) 96 h (4 d) 144h(6d)  192h(8d) 240h (10 d)
,
Sampling Sampling Sampling Sampling

Immune time point

1 REERXHHREAEE
Fig. 1 Immunization and sampling techniques.
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Table 2 Primer sequences used for gPCR

RN 10-11 H % SPF X9AR 5 4, 0.2 mL/iE, 15H
WEE 5d, BIRIE RS LT A EESE M, I
TR RN 5 BOG AR AT 1 BOE IR 2141 i
BEEEM AL T 10 16 (fdaa i), BIH ks 2853 25 FH
PE, X B MRS, F AR 1 IRE FHE,
HAHER R [ SPSS KA I X} P R EF 45
TH2E 8T, P<0.01 Z7 B3, P<0.05 ZFEB%E.

2 HERSAM

21 3o FHMRFTIESEURIEENE

Wil SDS-PAGE. % Hffrseifdets . A
WEE, AU EREN (20 kDa) 78 IPTG 5
STFMIERSE (F 1A). @SB EE. 51

Gene name Forward primer (5'-3") Reverse primer ( 5-3)
IL-2 CTTTGGCTGTATTTCGG CTGGGTCTCAGTTGGTGT
IL-12 RCATTTGCCCATTGGAGTCTAC AGATGCTGGCAACTACACCTG
CCR10 ACGTCTGCCTGCTGCACCT CGCTGTAGAAGTTGAGGGC
IFN-B CCTCTTCAACATGCTTAGCAGCC TGTTGATGCTGAGGTGAGCGTTG
MHC-I ACAAGTACCAGTGCCGCGTGGAGC ACGATGGGCACCAGGTTGGGCTGT
GAPDH TGCCATCACAGCCACACAGAAG ACTTTCCCCACAGCCTTAGCAG
Al\‘Da M 1 2 +
100— =
- .
63—
48 — -
35—
25— . 20 kDa - > 20 kDa

2 BoTFMERERAILER

Fig. 2 Expression and purification of recombinant chicken interferon-o protein. (A) M: protein marker; lane 1:
expressed product after IPTG induction; lane 2: expressed product before IPTG induction. (B) M: protein marker; lane 1:
expressed products after IPTG induction; lane 2: the supernatant after lysis; lane 3: the supernatant before purification;

lane 4: purified recombinant protein.
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Table 3 The safety of different batches of chicken interferon a vaccines

Species Batches Challenge does (mL) Number Method of administration Clinical signs
Chickens LW001 0.3 5 Oral administration =
PBS 0.3 5 Oral administration =
LW001 2.0 5 Oral administration =
PBS 2.0 5 Oral administration =
Rabbits LW001 0.3 3 Oral administration =
PBS 0.3 3 Oral administration =
LW001 2.0 3 Oral administration =
PBS 2.0 3 Oral administration =
BALB/c LW001 0.3 5 Oral administration =
mice PBS 0.3 5 Oral administration -
LW001 2.0 5 Oral administration =
PBS 2.0 5 Oral administration =

Clinical signs (-): alive without clinical symptoms.
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Fig. 3 The expression of mRNA in blood. (A) At 0, 48, 96, and 240 hpi, cells were harvested and extracted total RNA
for quantitative real-time PCR assays. The mRNA levels of IL2 gene were detected by quantitative RT-PCR. (B) The
MRNA levels of IL12 gene were detected by quantitative RT-PCR. (C) The mRNA levels of IFN-y gene were detected
by quantitative RT-PCR. (D) The mRNA levels of CCR10 gene were detected by quantitative RT-PCR. (E) The mRNA
levels of MHC-I gene were detected by quantitative RT-PCR. The B-actin mRNA served as an internal control. All date
was shown as mean standard error of mean from three independent experiments. The relative mRNA level of genes

treatments were compared with that of control at the same time points by the Mann-Whitney U test. Statistically
significant differences are indicated (*P<0.05, **P<0.01). The asterisks were masked on the top of higher columns.
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Fig. 4 The expression of mMRNA in thymus. (A) At 0, 48, 96, and 240 hpi, cells were harvested and extracted total RNA
for quantitative real-time PCR assays. The mRNA levels of IL2 gene were detected by quantitative RT-PCR. (B) The
MRNA levels of IL12 gene were detected by quantitative RT-PCR. (C) The mRNA levels of IFN-y gene were detected
by quantitative RT-PCR. (D) The mRNA levels of CCR10 gene were detected by quantitative RT-PCR. (E) The mRNA
levels of MHC-I gene were detected by quantitative RT-PCR. The B-actin mRNA served as an internal control. All date
was shown as mean standard error of mean from three independent experiments. The relative mRNA level of genes

treatments were compared with that of control at the same time points by the Mann-Whitney U test. Statistically
significant differences are indicated (*P<0.05, **P<0.01). The asterisks were masked on the top of higher columns.

EPTE 1.2 IL12 . 3600 pNy T
2 L A 2
*
E 20 <ZC 40l .
% 151 & ‘E
210p ' 2 201
KO | s gl
“ i : ‘ % 0 :
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Dg Time post immunization (h) F Time post immunization (h) Time post immunization (h)
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215l Z [ ChIFN-a
=]
g £ 0 PBS
21 E
0 ~ =0 = -
0 48 96 240 0 48 96 240
Time post immunization (h) Time post immunization (h)

5 FEHIOBRT=MRBE A EF mRNA KF

Fig. 5 The expression of mMRNA in spleen. (A) At 0, 48, 96, and 240 hpi, cells were harvested and extracted total RNA
for quantitative real-time PCR assays. The mRNA levels of IL2 gene were detected by quantitative RT-PCR. (B) The
MRNA levels of IL12 gene were detected by quantitative RT-PCR. (C) The mRNA levels of IFN-y gene were detected
by quantitative RT-PCR. (D) The mRNA levels of CCR10 gene were detected by quantitative RT-PCR. (E) The mRNA
levels of MHC-I gene were detected by quantitative RT-PCR. The B-actin mRNA served as an internal control. All date

was shown as mean standard error of mean from three independent experiments. The relative mRNA level of genes
treatments were compared with that of control at the same time points by the Mann-Whitney U test. Statistically
significant differences are indicated (*P<0.05, **P<0.01). The asterisks were masked on the top of higher columns.
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Table 4 Detection of amount of 1AV in chickens by
challenge

. Immune By challenge
() 3d 5d 7d
1 Lwo01 48 6/10 5/10 6/10

(25x10°U/0.1mL)  gg 5/10 2/10 2/10
240 6/10 6/10 5/10

2 Inactivated venom 48 8/10 8/10 8/10
(10°°EIDso/0.1mL) g6 g0 7/10 7/10
240 8/10 9/10 8/10

3 ChIFN-a 48 6/10 6/10 6/10
96 510 5/10 3/10

240 5/10 4/10 4/10

4 PBS (Control) 48 10/10 10/10 10/10
96  10/10 10/10 10/10

240  10/10 10/10 10/10
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