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Bioinformatics analysis of protein encoded by SARS-CoV-2 N gene

KONG Ling-qi' sDING Yi*,QU Yan-lin’ (1. Department of Pediatric Surgery s Jining No.1 People’s Hospi-
tal s Jining 272000, Shandong sChina ;2. Basic Medical College of Jining Medical College ;3. Morphology laboratory s
Jining Medical College)

Objective The structure and antigenic epitopes of the protein encoded by novel coronavirus N gene were
analyzed and predicted by bioinformatics methods, providing theoretical basis for the study of novel Coronavirus targeted
drugs and vaccines. Methods The nucleotide and amino acid sequences of novel Coronavirus nucleocapsid protein were
obtained by NCBI. ORF Finder, Protparam, SOPMA, DTU Health Tech, TMHM-2. 0, Cell-PloC 2. 0, NetPhos 3. 1
Servera, NetNGlyc, SWISS MODE, Immunomedicine Bioinformatics software such as Group,IEDB, SYFPEITHI, BLAST
and Uniprot were used to identify phosphorylation and glycoylation sites in subcells of the transmembrane domain of novel
coronavirusN open reading frame The homology and interaction of epitope proteins of B cells and T cells were predicted.

Results Novel Coronavirus nucleocapsid protein is a hydrophilic protein composed of 419 amino acids. The molecular
formula is Cyo70 Harsr Nior O S; » the relative molecular weight is 45. 625X 10° , the theoretical isoelectric point is 10. 07, the
aliphatic amino acid index is 52. 93,and the average hydrophilic coefficient is -0. 971. There were 57 phosphorylation sites
and 5 glycosylation sites in the secondary structure of the protein,and there was no signal peptide or transmembrane re-
gion,accounting for 55. 13% of the total. It was predicted that the protein had 16 epitopes,8 dominant epitopes of B cells,
16 dominant epitopes of CTL cells and 13 Th cell epitopes. The protein had the highest homology with SARS-CoV,and
mainly interacted with 6 proteins to function.  Conclusion Bioinformatics analysis showed that nucleocapsid protein is a
hydrophilic protein with good thermal stability,and contains multiple phosphorylation sites and glycosylation sites to me-
diate related signaling pathways,which plays an important role in the development of the disease. The Novel coronavir-
usN gene encodes a protein contains multiple B and T cell dominant antigen epitopes and has high homology with SARS-
CoV. It can provide theoretical basis for the research and development of coronavirus vaccine.

QGG SARS-CoV-2;nucleocapsid phosphoprotein; bioinformatics; antigen epitopes ™ **
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Fig. 1 Open reading frame analysis of N gene
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Fig. 2 Prediction of N protein domain
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Fig. 4 transmembrane structure
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Fig.5 The Secondary structure of N protein
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Fig. 6 Tertiary structure of N protein
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Fig. 9 Subcellular localization analysis of N protein
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Table 1 Prediction of dominant B cellepitopes of N protein
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5 363 FPPTEPK 369
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8 404 SKQLQQS 410
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Table 2 Analysis of dominantepitopes of N protein CTL
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1 HLA-A 53 FTALTQHGK 21 0.583
2 249 KSAAEASKK 23 0.675
3 311 ASAFFGMSR 23 0.795
4 290 ELIRQGTDY 25 0.520
5 HLA-B1 159 LQLPQGTTL 21 0.794
6 238 GQQQQGQTV 23 0.852
7 352 LLNKHIDAY 22 0.871
8 HLA-B3 45 LPNNTASWF 20 0.738
9 299 KHWPQIAQF 20 0. 883
10 355 KHIDAYKTF 20 0. 843
11 395 LPAADLDDF 22 0.639
12 HLA-B5 79 SPDDQIGYY 23 0.590
13 216 DAALALLLL 22 0.676
14 266 KAYNVTQAF 25 0.926
15 325 TPSGTWLTY 22 0.833
16 403 FSKQLQQSM 22 0.501
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Table 3 Analysis of dominantepitopes of N protein in Th cells
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9 HLA-DRBI # 0701 257 KPRQKRTATKAYNVT 22 13
10 304 JAQFAPSASAFFGMS 30 7.1
11 326 PSGTWLTYTGAIKLD 21 0.58
12 HLA-DRBI # 1101 84 IGYYRRATRRIRGGD 20 0.42
13 HLA-DRBI # 1501 221 LLLLDRLNQLESKMS 20 8.8
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Fig. 10  Analysis of dominant T cellepitopes of N protein
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Fig. 11 Prediction of N proteinepitopes
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Fig. 12 Amino acid sequence predicts homology of N protein
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Fig. 13 interactive proteins of N protein
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