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Bioinformatics analysis of Aeromonas veronii TolC protein

LI Jiani, LI Juanjuan, MA Xiang, TANG Yangiong, LIU Zhu, LI Hong (School of Life Sciences , Hainan
University s Haikou s Hainan 570228 ,China)

Objective  To predict and analyze the biological characteristics, structure, function and evolutionary
relationship of Aeromonas veronii TolC protein by bioinformatics technology,so as to provide reference for studying its
pathogenic mechanism and developing new vaccines and new drug targets. Methods The sequence of TolC protein was
obtained from NCBI protein database. ProtParam, ProtScale, SignalP5. 0, TMHMM2. 0, PSORTb, NetPhos3. 1., CD-
search, SPOMA, SWISS-MODEL, ABCpred and IEDB were used to predict and analyze physicochemical properties,
hydrophilicity, signal peptide, transmembrane domain, subcellular localization, phosphorylation sites, conserved domain,
secondary structure,tertiary structure.B cell epitope and interacting proteins for TolC protein of A. wveronii. MEGAS5. 2
was used to construct a phylogenetic tree to analyze the evolutionary relationship of TolC proteins among different
bacteria. Results TolC protein consisted of 439 amino acids, the molecular formula was C,;;, Hyypy Nyoo Ogse S5 5 and it
was a stable hydrophilic protein. The protein was localized outside the cell, had signal peptide SP (Sec/SPI) but no
transmembrane structural domain,and contained 52 phosphorylation sites as well as multiple B cell antigenic epitopes. Its
secondary structure was mainly a-helix,and the tertiary structure showed that it was homotrimer. TolC protein had the
conserved domain of outer membrane channel protein and interacted with multiple drug efflux pump-related proteins such
as B565_1337 and macB. Evolutionary analysis revealed that TolC protein of A. wveronii was the closest to TolC protein
of A. hydrophila. Conclusion As an outer membrane channel protein of multi-drug efflux pump, TolC protein is
closely related to bacterial pathogenesis and drug resistance. The protein has multiple B cell antigenic epitopes, which can
be used as a potential drug target and vaccine candidate protein.
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Strain GenBank ID
YRR (A, veronii) WP_150389753. 1
MK S BT (A, hydrophila) WP _224481158. 1
KRR (A, caviae) WP_041212294. 1
REES MR (A, salmonicida) WP_169046853. 1

KR FW (E. coli) NP_417507. 2
B YP ITH (S, enterica) WP_218452972. 1
RAGFVTTH (S, typhimurium) NP_462101. 3

TR VT (F. tularensis)
FEELINE (V. cholerae)
fiti % v HAAH (K. pneumoniae)

WP_003037818. 1
WP_219208563. 1
WP_023286877. 1
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Fig. 1 Hydrophobicity analysis of TolC protein
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Fig. 2 Signal peptide prediction of TolC protein
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Fig.3 Transmembrane region prediction of TolC protein
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Fig. 4 Phosphorylation site prediction of TolC protein
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Fig. 5 Conserved domain of TolC protein
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Fig. 6 Secondary structure prediction of TolC protein
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Fig.7 Tertiary structure prediction of TolC protein

% 2 ABCpred B 28 ffi 51 J5 5 iz T
Table 2 ABCpred B cell antigenic epitope prediction

FYQ LR L A 751 (G
Rank Start position Sequence Score
1 153 RQLEQTQQRFEVGLTA 0.93
2 280 YKLDSIPGGNDNQANI 0. 88
3 45 DQAFEKINESRAPLLP 0. 87
3 349 IGSVRAYSQSVVSADS 0. 87
4 365 ALKATEAGYEVGTRTI 0. 86
5 377 TRTIVDVLDSTRKLYE 0. 85
5 181 QALADEINAENTLDNS 0. 85
6 171 DVHEAEASRDQALADE 0. 84
7 202 ELTGVDHRNLDILNTD 0. 83
7 123 LMVRTAKAYFDVLKAM 0. 83
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Fig. 8 Phylogenetic tree of TolC protein
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Fig. 9 Protein-protein interaction network involving in TolC protein
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