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Abstract: NP 1s a relatively conservative structure protein also is the main recognition antigen and have good
middle cross reactive. To express Canine Influenza Virus (CTV) subtype H3N2 NP protein, the NP gene was
amplified by PCR and cloned into vector pMD18-T and then sequence determination. The NP gene was cloned
mto vector pET-32a (+). The recombinant plasmid pET-NP was transformed mto Rosetta II (DE3) and induced

with [PTG.
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INTRODUCTION

Canine Influenza (CI) 13 a kind of respiratory
mfectious disease caused by CIV which was attributed to
the virus family Orthomyxoviridae type an influenza virus.
Dogs can be mfected with this virus and the symptoms
similar to the cammne cough (Wei ef al, 2011). It had
reported that avian origin H3NZ subtype CTVs were
1solated from dogs between May 2006 and October 2007
mn South Chia (Tun et al., 2010) sequence alignment
results showed that these 1solates were similar with the
H3N2 subtype isolates from canine in South Korea in 2007
(Jun et al., 2010). Influenza virus causes disastrous
problems in recent years, especially for highly pathogenic
avien mnfluenza in poultry not only outcomes a destructive
economic loss but also life-threatening to human beings
(Du et al., 2010). Influenza virus genome containg a
segmented negative, single-stranded RNA and the virus
encodes at least 10 viral proteins. The basis of the AP
gene can be used as diagnosis of the type of a particular
protein the virus and mfluenza virus sub-type diagnosis
(Min and Ling, 2010). The phylogenetic tree of influenza
A virus from different hosts show that the NP genes are
very conservative and the NP protein functions in
phosphorylation in the viral life cycle that 1s still unclear
(Min and Ling, 2010). Therefore, this study of CTV H3N2
subtype expression of NP 1s building the foundation for
the nfluenza virus and the diagnosis.

MATERIALS AND METHODS

Influenza wviruses used in this study 15 an H3N2
influenza virus A/Camne/Guang zhou/01/2007 (H3N2). The
negative serum were Separated and stored by the
laboratory. TRIzol, ExTaq, DNA polymerase, T4 DNA
ligase, Reverse transcriptase, EcoRI, Xhol T and DNA
Marker were all purchased from TaKaRa. Small amount of
plasmid extraction kit was purchased from OMEGA. Small
amount of gel kit was purchased from Bioteclmology Co.,
Ltd. Shanghai Waston Prestained Protein Marker were
purchased from Fermentas Horseradish Peroxidase (HRP)
labeled rabbit anti-dog IgG was purchased from JACK
COImpary.

Virus purification: Laboratory strains kept by purified
chick embryo and moculated for 10 days old SPF chicken
embryos, each embryo cysts 0.2 mlL., 4 days incubation at
37°C, 24 were collected within 96 h of death and
survival of chick embryo choricallantoic solution, (.5%
were measured for chicken erythrocyte agglutination
activity. With hemagglutination activity were further
identified. Hemagglutination (HA) test; the conventional
micro-method. HA-positive chicken embryo fluid and
ND  standard positive serum  Hemagglutination
Inhibition (HI)-test, ND-negative samples and then with
the mfluenza virus HI1, H3, H5, H7 and H9 standard
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positive serum HI test to determine its operating
procedures and standards according to the literature
(Song et al., 2008).

Primer design: Based on the isolated virus strains
1613NP and full-length sequencing of the expression
vector pET-32a (+) multiple clomng site of the analysis,
design a pair of primers, the sequence is as follows: P1: 5'-
ATCCGAATTCATGGCGTCTCAAGGCA-3'P2: 5-CCG
CTCGAGTTAATT GTCATACTCCTCTGCA-3"

Viral RNA extraction and PCR amplification of NP gene:
Using TRIzol reagent according to mstructions for viral
RNA extraction. Prepared by reverse transcription cDNA.
The cDNA as a template for PCR amplification of the NP
gene. PCR conditions: 95°C 5 min;, 94°C 1 mury, 55°C 40 sec,
72°C 2 min, 30 cyeles; 72°C 10 min. PCR products by
agarose gel electrophoresis.

NP gene cloned: The purified PCR product into pMD18-T
vector and transformed inte DH5¢ competent cells,
resistant coating containing Amp + LB agar plate, grown
overnight, positive clones were sequenced, sequence
alignment analysis. Recombinant plasmid was named
pMD-NP.
Construction and identification of recombinant
expression plasmids: The plasmid pMD-NP was obtained
according to the mstructions of Plasmid Extraction kit.
The NP gene was digested with the restriction enzymes
EcoR I and Xho | the resultant fragment was subcloned
into the expression vector pET-32a (+) then transformed
mto Rosetta. The recombinant expression plasmid
detected by restriction enzyme analysis and sequencing
was named pET-NP.

Induced expression of recombinant plasmids and SDS-
PAGE: Researchers evaluated the expression of the
recombinant pET-NP protem by SDS-PAGE. The
overnight cultures of Rosetta II, harboring recombinant
plasmid pET-NP and pET-32a (negative control) were
diluted 1:100 in fresh LB with ampicillin 100 ug mL " then
mcubated with shaking at 37°C until the absorbance at
600 nm (OD600) reached 0.6. Expression was induced with
1.0 mmel L7 TPTG for 4 h at 37°C after the expression
conditions were optimized. Researchers revealed that it
was OmpW protein using Western Blot Methods.

Purification of the NP protein and Western blot analysis:
NP fusion proteins were purified following the
manufacturer’s mstructions. The positive serum of CIV

H3N2 subtype was used as first antibody and the HRP
labeled rabbit anti-dog IgG was used as secondary
antibody for Western-blot analysis.

RUSULTS AND DISCUSSION

Cloning and identification of the NP gene: Primers
designed by Kim, Tvanics, Zhang and Limn were used to
amplify the NP gene. An expected band in size of 1.5 kb
detected by 1% agarose gel electrophoresis as shown in
Fig. 1.

With the restriction sites of the NP gene amplification:
Using the designed and synthetic NP1 and NP2 as primers
and CTV cDNA as a template for PCR amplification, the
results by 1% agarose gel electrophoresis analysis was
consistent with the expected molecular weight 1.5 kb as
shown in Fig. 2.

Double digestion of recombinant plasmid the pMD-NP:
The target gene fragment was subcloned into pMD18-T
vector by T wvector cloning identified by restriction
enzymes EcoR [ and Xhol I recombinant plasmid pMD-NP
double restriction enzyme digestion to obtain a section
of about 2.6 kb band and a band of about 1.5 kb indicating
that the NP gene has been successfully built mto the
pMDI18-T simple vector. The PCR products were
sequenced and the identity was confirmed as shown in
Fig. 3.

Appraisal of recombinant plasmid the pET-NP: The
digested product was cloned into pET32a (+) plasmid to

M 1 2 3
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1000 bp

Fig. 1: Amplification of NP gene by PCR;, M: DNA Marker
DL2000 1: PCR products of NP gene, 2: PCR
products of NP gene; 3: H,0 control
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Fig. 2: Amplification of NP gene by PCR;, M: DNA Marker
DL2000; 1: PCR products of NP gene; 2: PCR
products of NP gene ; 3: PCR products of NP gene;
4: H20 control
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Fig. 3: Identification of recombitinant plasmid pMD-NP by
enzyme digestion; M: DNA Marker DL2000 plus
1-2: pMD-NP/EcoR T+Xho T

construct pET-NP recombinant prokaryotic expression
plasmid. The products of PCR were sequenced and the
identity was confirmed.

Induced protein of Rosetta: The optimal induction of IPTG
concentration was 1.0 mmol L™ The largest amount of
expression would appearance when Rosetta was induced
expression for 5 h. Tt was consist with the expected result
that the predicted molecular mass of the NP protein was
73 ku SDS-PAGE electrophoresis, showed that the
recombinant protein existed in soluble form as shown in
Fig. 4and 5.

Western blot analysis: Western blot analysis revealed
that the NP protein has a good immune response to the

T — . e .

Fig. 4: Induced protein by IPTG for varied periods
(1 mmol IPTG); M: Protein Marker; 7-1: Induced
pET32a-NP transformed bacteria by IPTG for
0-6 h post-induction, respectively; 8: Induced

pET32a/Rosetta control
4 3 2 1 M
95 ku
B - - 72ku
| 55 ku
F -
A
- |

Fig. 5: Solubility analysis of the recombinant NP protein;
M: Protein Marker; 1: Lysate supernatant of IPTG
induced pET32a-NP/Rosetta in ultrasonic after
240 times; 2: Lysate pellet of IPTG induced
pET32a-NP/Rosetta in ultrasonic after 240 times;
3: Lysate supematant of IPTG induced
pET32a-NP/Rosetta in ultrasonic after 270
times; 4 Lysate supernatant of TPTG induced
PET32a-NP/Rosetta in ultrasonic after 270 times

serum as shown in Fig. 6. The pET expression system is
a convenient and effective prokaryotic expression system.
Target protein within the recombinant plasmid in E. coli
can get a lot of expression by this expression system
(i and Chen, 2008), so researchers chose this
expression system for the NP gene of influenza virus
clomngand expression. Researchers successfully cloned
the NP gene from cloned cDNA of H3N2 camne influenza
virus and constructed the prokaryotic expression system
of NP protein and the protein can be better integrated and
expressed m the Rosetta «. Researchers establish the
foundation for further study of

its function and
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Fig. 6: Western blot analysis of the expressed NP protein
M: Protein Marker; 1: pET-NP

mechanism of immune cross-protection. NP protein 1s
mfluenza virus conserved structural protems, NP and viral
proteins and host cell through the interaction between
certain molecules to affect viral transcription, replication,
assembly and transport functions. Present mainly as a
diagnostic antigen for a variety of ELISA diagnostic kit.
Because of conservative nature, NP protein as a
diagnostic antigen conserved influenza A viruses have
been used for diagnostic kit development and has become
a commercial product (Minand Ling, 2010; Puetal., 2011).
This study shows that experiment a large number of
efficient expression of the NP protein which can further
prepare for the broad-spectrum anti-NP monoclonal
antibody to lay the material foundation for the different
subtypes of CIV to the development of diagnostic
reagents and NP protein structure and function studies
provide a scientific basis and substance and material.

CONCLUSION

The expressed NP fusion protem had a MW of
73 ku and was purified. Western blot showed that the
purified NP protein could be recognized by CIV positive
serum. All these results provide a basis for the
preparation of efficient screening of monoclonal
antibodies and diagnosis of camne mfluenza virus
infection.
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