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Bioinformatics analysis and functional prediction of Brucella brucei VirB12 protein

YE Feng,MA Xiao-jing, LIU Li-ya,GU Wen-xi,ZHONG Qi, YI Xin-ping (Institute of Veterinary Medi-
cine s Xinjiang Academy of Animal Sciences \Urumqi » Xinjiang »China »830000) * **

Objective Bioinformatics software were applied to predict and analyze the structure and function of VirB12
protein of Brucella abortus. Methods Nucleic acid and amino acid sequences of VirB12 were obtained from the NCBI
database; ProtParam and ProtScale were used to analyze physicochemical properties and hydrophobicity of VirB12 protein;
SignalP 6.0, TMHMM and NetPhos were used to predict the signal peptide sequence, transmembrane region structure and
phosphorylation sites. SOPMA and SWISS MODEL were used to predict the secondary and tertiary structures, respec-
tively. ABCpred and SYFPEITHI were used to predict the epitopes of VirB12 protein. Proteins interacting with VirB12
were predicted using STRING and their biological processes were functional enrichment analysis; evolutionary relation-
ships of VirB12 proteins were analyzed by MEGA X. Results VirB12 protein was encoded by 519 nucleotides and con-
sisted of 172 amino acid residues with an average hydrophobic coefficient of —0. 229 and was hydrophilic. VirB12 protein
has a lipoprotein signal peptide sequence at the N-terminal end with cleavage site located between amino acids 15 and 16,
with no transmembrane region and 11 phosphorylation dominant sites. Analysis of secondary structure indicated that it
consisted of 43. 02% of random coiling (Cc),38. 95% of a-helix (Hh),13.95% of p-folding (Ee) and 4. 07% of p-turning
angle (Tt). The protein was predicted to have 15 B-cell dominant antigenic epitopes,6 CTL cell antigenic epitopes,and 7
Th-cell antigenic epitopes. VirB12 protein mainly interacts with VirB9, VirB10, VirB11, TolB and nuol proteins,and GO
enrichment analysis shows that it is mainly involved in the biological process of bacterial pathogenesis. Conclusions Bioin-
formatics analysis shows that VirB12 protein has a good antigenic dominant epitope and involves in the process of Brucel-
la infection, which is an important research target to explore the pathogenesis of Brucella.
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Table 1 Prediction of B cell epitopes of VirB12 protein

7 il 91 HERBHGE A
Rank Sequence Start position Score
1 RITISYAPVKDYASNA 138 0.92
2 PKHINVRGLTDNNCPP 96 0. 90
3 DYASNAPLSPGRVLNR 148 0.90
4 LRLQVFPQEPTAQATM 42 0.85
5 PKPPTVSGRHRIPINS 20 0.85
6 PQEPTAQATMWPARPP 48 0.83
7 QATMWPARPPKQTVNV 54 0.79
8 CPPPGDTQVARVRALA 109 0.79
9 SGRHRIPINSPAAQEE 26 0.73
10 PAAQEELRLQVFPQEP 36 0.71
11 TVNVYFPQDVTVEFRPT 66 0.70
12 DVTVFRPTSAQINQLH 74 0. 64
13 VARVRALATYNWLINQ 117 0. 64
14 YNWLINQGVPASRITI 126 0. 60
15 PGRVLNRRVDIEILRK 157 0.56

% 2 VirB12 EAKR&IE CTL A K 5 E R FN
Table 2 Predicted CTL cell epitopes of VirB12 protein

Hey B 3R AT 51 BAEBRE U6 LB Wy
Rank Sequence Start position Score
1 QLHTLLWPV 87 25
2 VMVACAVSL 5 23
3 ALATYNWLI 122 23
4 LLWPVPKHI 91 22
5 TLVMVACAV 3 21
6 AQINQLHTL 83 21

% 3 VirB12 ZE8#REME Th 48 B 5 R 5 60
Table 3 Prediction of Th cell epitopes of VirB12 protein

Her B s R AT 51 LR R A W
Rank Sequence Start position Score
1 LQVFPQEPTAQATMW 44 28
2 LATYNWLINQGVPAS 123 28
3 LVMVACAVSLAACSS 4 26
4 ELRLQVFPQEPTAQA 41 26
5 NVYFPQDVTVFRPTS 68 22
6 TLLWPVPKHINVRGL 90 22
7 TISYAPVKDYASNAP 140 22
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Fig.7 Protein interaction with VirB12 protein analysed by STRING
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