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Bioinformatics analysis and epitope prediction by Chro392 gene of Yersinia pestis

WANG Shu-yi', LI Jian-yun', HU-Yan-hong',LIU fang', YU Xin-xin', WU Zheng-hua' ,ZHAO Xue-
liangz (1. Inner Mongolia Center for Disease Control and Prevention , Hohhot 010031,China ;2. College of Veterinary
Medicine » Northwest A& F University)

Objective To investigate the structure and biological function of Chr0392 gene of Y. pestis.  Methods

This experiment was to predict the physicochemical properties,phosphorylation site,glycosylation site, hydrophilicity/hy-
drophobicity,transmembrane region, conserved domain, signal peptide, secondary structure,and T/B cell epitope of the
gene using bioinformatics software to analysis and prediction.  Results The nucleic acid sequence of Chr0392 gene is 723
bp in length and contained 5 open reading frames. The encoded protein is composed of 240 amino acids, the theoretical iso-
electric point is 6. 84 ,and the molecular formula is C,,;, H g, Nyos O5,5Ss. It does not contain a transmembrane region,and
contains a signal peptide at amino acid positions 1 to 37, which is stable and hydrophilic proteins. There are 27 phosphoryl-
ation sites,and threonine is the phosphorylation site with the highest content. It is slightly more likely that the protein is
localized to the cytoplasm. The secondary structure is mainly composed of extended chains and random coils,accounting
for 29.17% and 34. 58 % ,respectively. Epitope prediction shows that the protein contains 8 B cell epitopes, mainly located
in 6-11,14-22,58-69,72-96,127-153,161-177,183-191,199-237. The amino acid residue at or near the position. There are
20 T cell epitopes in Chro392 protein,including 15 restricted Th cell epitopes and 5 restricted CTL cell epitopes.  Conclu-
sion Chro392 protein is predicted by bioinformatics to contain more B and T cell epitopes and has good antigenicity. It is

speculated that this gene is expected to be used as a vaccine candidate antigen of Y. pestis.
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® 1 Chro392 S EBAM
Table 1 Amino acid composition of Chro392

. HR L AC)) s HH %)
AR s Percentage of BIER s Percentage of
Amino acid Quantity total _amino Amino acid Quantity total f'imino
acids acids
WA Ala 6 2.5 SCEM Lew 18 7.5
KA Arg 3 1.2 AR Lys 30 12.5
KA Asn 11 4.6 R Met 4 1.7
KEHM Asp 16 6.7 KINEM Phe 16 6.7
EREER Cys 4 1.7 il 2R Pro 4 1.7
BHEBME Gl 8 3.3 ZHR Ser 31 12.9
REM Gl 17 7.1 SEB Thr 10 4.2
HA® Gly 14 5.8 {67/ Trp 1 0.4
HE® His 3 1.2 fit & R Tyr 6 2.5
St e 25 10. 4 BEM Val 13 5.4

ORF1 (2402a)  Display ORF as...

Mark Mark subset..  Marked: 0 | Download marked set | as Protein FASTA v |

Slecl |ORF1 Label Strand Frame Start Stop Length (nt | aa)
MYSTSLKFGGKITEELSQKIPSSLFALNEL ITVIPSE
KRIVQGSKGLG ORF1 . 1 <1 723 723 240
YKDDVSGIKIPITTDSSN
KNGTETRTFTRGIMDELLSDL SDEKT)RELA\SHLUESFIVETETENED ORF5 3 112 8 10534
FHSTSHLISFLIECESY ORF2 + 2 455 544 90129
ORF3 1 708 628 81126
ORF4 2 131 51 81126

1 Chro392 E B FF i 7 £ 4E 22 Bl
Fig. 1 Analysis of the open reading frame of Chro392 gene
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Fig. 2 Hydrophobicity ofChro392 protein
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Fig.3 Prediction of the transmembrane of Chro392 protein

SignalP-NN prediction C(euk networks): Chro392

1.0 S score
¥ score
0.8
0.6
o
4
3
8 0.4
0.2
o0 e A e e
MYSTSLKFGGKITEELSQKIPSSLFALNELYKNS YDAFSPDYTITYIPSELKIIISDYGNGMSVDEIHS

] 10 20 30 48 50 60 78
Position

B 4 Chro392 = S ELHLM
Fig.4 The result of signal peptidesequence of Chro392
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NetNGlyc 1.8: predicted N-glycosylation sites in Chro392
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Fig.5 Prediction of N-glycosylation site in Chro392
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Fig. 6 Prediction of Chro392 Phosphorylation site
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Fig. 7 Prediction of the secondary structure ofChro392

B 8 Chro392 EBRTFHEME
Fig.8 Conserved domain of Chro392 protein
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Fig. 9 Trend prediction of B cell epitope
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T i B2 AR5 B T 40 (Th) Fr 5 & A7
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M bl 2% 0, ol B o 21, Horp HLA-A % 02:01
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& 2 Chro392 & A MIMR &I CTL 40 M $H1 R & 4 (HLA-A =02:01)
Table 2 Prediction of CTL epitopes of Chro392 protein

T 40 M4 )5 A 7 471 BB AL E s E
T cell epitope sequence The position of amino acids ~ Score
KIPSSLFAL 19-27 24
SLFALNELYV 23-31 24
DMDELLSDL 164-172 24
SMLDESFNYV 184-192 23
ITEELSQKI 12-20 22

£ 3 Chro392 EAKIRRHIME Th 4 M 31 E % I (HLA-DRBI =0401)
Table 3  Prediction of Th cell epitopes of Chro392 protein
T 4 MR R AL 7 51 IR AL E I3 e

T cell epitope sequence The position of amino acids Score

YDAFSPDVTITVIPS 35-49 28
DLIYKDDVSGIKIPI 130-144 28
GGKIIEELSQKIPSS 9-23 26
DVTITVIPSELKIII 41-55 26
VDEIHSLFHISKSTK 64-78 26
QNGIKRIVQGSKGLG 86-100 26
QNGICSVFSVKKSDL 117-131 26
KIPITTDSSNKNGTE 141-155 26
QQDMDELLSDLSDEK 162-176 26
MDELLSDLSDEKIAR 165-179 26
KNSYDAFSPDVTITYV 32-46 22
HSLFHISKSTKKYGC 68-82 22
TKKYGCEVSQNGIKR 77-91 22
LKSFLFECEQSQLFY 208-222 22
SFLFECEQSQLFYVK 210-224 22
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