24 3 Vol.24 No.3
2004 8 Acta Theriologica Sinica Aug. 2004

E . coli

1 1 2 1 1 1 1 1
1 130062
2 130118
CCV GP N GenBank
CCV Insave-1 N CCV GP RT - PCR
PCR pGEM-T pIN
1 146 bp 382 ccv Insave — I N 92.6%
93.2% N N 156-179 SRXX N
RNA GP N Insave -1 N
pIN pET28 a pETN BL21
IPTG SDS — PAGE 48 KD
CCcv N
49.3% CCV ELISA
Q785 A 1000 — 1050 2004 03 — 0248 - 06

Cloning Sequence Analysis and Expression in E . coli of Nucleoprotein
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Abstract Nucleoprotein N gene of canine coronavirus giant panda isolate CCV GP  was firstly cloned and sequenced. Ac-
cording to nucleoprotein gene sequence of CCV strain Insave-1 accessed by GenBank a pair of specific primers was designed to
amplify N gene of CCV strain GP. The PCR product was purified and cloned into pGEM-T. The positive recombinant pTN was
used for sequencing. The complete length of N gene of CCV GP was 1 146 bp which encoded 382 amino acids. The homologies
of nucleic acid and amino acid between CCV strain GP and Insave-1 were 92.6% and 93.2%  respectively. A region abounding
with SRXX was found which located in the same region with that of MHV. It was deduced to bind genomic RNA. There were
some differences in the hydrophobicity and antigenic index plots between two strains. The N gene was further subcloned into the
prokaryotic expressing vector pEET28a and then transformed into E. coli strain BL21 for expression under the induction of IPTG.
The recombinant protein was identified by SDS — PAGE and Western-blotting analysis. The results revealed that it had a molecular
weight of 48 KD which could be specifically recognized by multiclonal antibody against CCV. The recombinant protein N can ac-
count for 49.3% in the total protein of the induced recombinant bacteria by analysis of gel scanning which can be used for antigen

to detect specific antibody against CCV in giant panda’s sera.
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Fig.1  Amplification of PCR Fig.2 Identification of pTN by enzyme digestion Fig.3 Identification of pTN by PCR
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1* ATGGCCTCTCAGGGACMCGTGTTAGCTGGGG.AGATGMTCTACCMMAAOGTGGTOGTTCGMTTCTCGTGGCCGGAAGMTAATACTATACCTGTTTCATTC
1 MASQGORVSWGDESTKKRGRSNSRGRKNNYlPLSF
106 TTCAACCCCATTACCCTCCAACAAGGT TCAAAATTTTGBAACTTATGTCCGAGAGACT T TGTACCCAMAGEAATAGET AACAAGGATCAACAGATTEGTTATTGG
36 FNPlTLQQGSKF“’NLCPRDFVPKGlGNKDQQlGYW
211 MTAGACMAGCCGCTATéGCATGGTGMGGGTCAGCGTAMGAGCTTGCTGMAGGTGGTTCfTCTACTACTTAGGTACTGGTUCTCATGCTGATGCAAMTTT
n N R Q@ S R YRMVYKGOGRIEKTEULUPTEHRMWTFTFYYLGTGPHADATKF
316 AAAGATAGAAT AGATGGAGTTGTCTGGATTGCCAAGGATGGTGCCATGAAT AAACCAACTACACT TGGTAATCGTGGTGCTAATAATGAATCCAAAGCT TTGAAA
106 K DR I DGVY V¥V ¥V A KDGAMNEKP T L G N R G A NMNES K AL K
421 TTCGATGGTAAAGTACCAGGAGAAT TTCAAC TTGAAGTGAACCAATCAAGGGACAAT TCAAGATCACGCTCTCAATCTAGATCTCAGTCTAGAAATAGATCTCAA
14 FDGKVPGEFQLEVNQ_SVRDNSRSRSQSRSOSRNRS0
526 TCTAGAGGAAGGCMCMTCCMTMTMGMGGATGACMTGTAGMCMGCTGTGCTTGCTGCACTCMMAGTTAGGTGTTGACACAGAMMCMCMCM
176 SRGRQQSNNKKDDNVEQAVLAALKKLGVDTEKQDQ
631 CGCTCTCGTTCTAAATCTAAAGAACG T AGCAACTCTAAGACAAGAGATACT ACACCTAAGAATGAAAACAAACACACCT GGAAGAGAACTGCAGGTAAAGGTGAT
211 RSRSKSKERSNSKTRDTTPKNENKHTWKRTAGKGD
736 GTGACMMTTTTATGGAGCTAGMGTAGTTCAECCMTTTTGGTGACAGCGATCTCGTTGCCAATGGGMCGGTGCCAAGTATTACCCACAACTGGCTGMTGT
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946 GATCCTAAGACTGGACAAT TGCT TCAGCAGAT TAATGCCTATGCTCG TCCATCAGAGGT GECAAAAGAACAGAGACAACGTAAAGCTCGTTCTAAATCTGCAGAA
316 DPKTGQFLUQ|NAYARPSEVAKEQRQRKARSKSAE
1051 AGGGTAGAGCAAGAGGTTGTACCTGATGCATTMCAGMMTTATACAGATGTGTTTGATGACACACAGGTTGAGATTATTGATGAGGTMCGMCTM
351 R V E @ vV VPDALTTEAUSNTYTODVFDDTOGVY E Il I DEVTNHNS=*
4 CCVGP N SRXX

Fig.4  ¢DNA sequence of N protein of CCV strain GP and deduced amino acid sequence. The initiation and stop codon were shadowed.

The deduced SRXX region was underlined
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Fig.6  SDS — PAGE electrophoresis of pETN transformant expressed
and it's Western-blotting analysis
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Fig.7 Effect of different induced time on expressed protein contents

M Low molecular protein 97 66 43 31 20 14 KD
1 3h 3 hrs induction

2 4h 4 hrs induction

3 5h 5 hrs induction

4 6h 6 hrs induction

5 pETN Uninduced pETN transformant
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