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Table 1  The distribution of the 22 strain-specific exotoxin-specific motif/domain in bacterial pathogens

Bacterial Pathogen InterPro InterPro Descripution Gi ijotoxin
D Gene Name
Bacillus anthracis str. * Ames Ancestor’ IPRO15239  Anthrax toxin,lethal factor, central 47566484  lef
IPRO14781 Anthrax toxin, lethal/endema factor, 47566456 Lef
N- and C-terminal 47566484  cya
Bordetella pertussis Tohama 1 IPR0O03898 Bordetella pertussis toxin A 33594638  ptxA
IPRO15355 Pertussis toxin, subunit S4 33594640  ptxD
IPRO15356 Pertussis toxin, subunit S5 33594641 pixE
TPR003899  Bordetella pertussis toxin B33594639 pixB
33594642  ptxC
Pseudomonas aeruginosa PAOI [PR003537 Yersinia virulence determinant YopE 15595242 exoT
I[PRO15099 Exotoxin A catalytic 15596345  toxA
IPRO15185 Exotoxin A, binding 15596345  toxA
IPRO15186  Exotoxin A, targeting 15596345  toxA
I[PRO14773 Yersinia virulence determinant YopE, C-terminal 15599036  exoS
15595242 exoT
Salmonella enterica (serovar typhimurium)LT2 ~ TPR003519 Salmonella virulence-associated 28 kDa protein 17233490  spvC
IPRO08834  Salmonella plasmid virulence SpvD 17233489  spvD
Vibrio cholerae N16961 IPRO01835 Heat-labile enterotoxin,B chain 15641467 ctxB
IPRO11509 RitxA toxin 15641462  rix
Staphylococcus aureus MW2 IPR0O08034 Delta lysin 21283688  hld
[PR003963 Bi-component toxin, staphylococei 21282773  Hla

21283107  lukF
21283108  lukS
21284071  IgA

21284072 hlgC
21284073  hlgB

Clostridium tetani E88 IPRO11065 Kunitz inhibitor ST1-like 28373188  tetX
Clostridium perfringens SM101 [PR003897 Clostridium enterotoxin 110801889  cpe
Streptococcus agalactiae 2603V/R IPR0O10860 CAMP factor 22538178  cfb
Campylobacter jejuni NCTC 11168 IPRO15957 Cytolethal distending toxin A 15791469  cdiA
Corynebacterium diphtheriae NCTC 13129 IPRO00512 Diphtheria toxin (NAD + -dipthamide ADP-ribosyltransferase) 38232848  tox

R2 EHHREEZENINMISEFEFRGEEEREECLNSH

Table 2 The distribution of the 9 exotoxin-specific motifs/domains shared by strains in bacterial pathogens

InterPro Exotoxin
Bacterial Pathogen InterPro Descripution Gi

1D Gene Name
Clostridium botulinum A str. all Fl IPR012928 Clostridium neurotoxin , receptor binding N-terminal 153936924 tont/a
Clostridium tetant ES8 28373188 tetX

IPRO13104  Clostridium neurotoxin, receptor-binding C-terminall
PRO12500 Clostridium neurotoxin , translocationl

PR000395 Peptidase M27 , bontoxilysin

Escherichia coli CFTO7 IPRO13550  RTX C-terminal 26249405 hlyA
Escherichia coli 0157 :H7 EDL933 75994494 hlyA
Escherichia coli 0157 ;H7 EDL933 Fil IPRO16139 Ribosome-inactivating protein, subdomain 2 15800960 stx2 A
Shigella dysenteriae Sd197 15802646 stx1 A
IPRO16331 Shiga-like toxin,subunit A 82776676 stxA

15800961 stx2B

IPR0O03189 Shiga-like toxin,beta subunit 15802645 stx1 B
82776677 stxB
Vibrio cholerae N16961 Fl TPRO01144  Heat-labile enterotoxin, A chain 15641468 ctxA
Escherichia coli E24377A 157149353 eltA
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Identification of exotoxin-specific motifs/domains in
bacterial exotoxin sequences and corresponding Gene
Ontology analysis

Chao Niu'?,Yuelan Wang’, Junjie Yue®,Bao’an Ning' ,Zhixian Gao'" ,Long Liang””
('Institute of Hygiene and Environmental Medicine , Academy of Military Medical Sciences, Tianjin 300050 , China)
(*Biotechnology Institute of Beijing, Academy of Military Medical Sciences,State Key Laboratory of Medical Microbiology
and Biosafety, Beijing 100071 , China)

Abstract: [ Objective ] To identify the exotoxin-specific motifs/domains in bacterial exotoxin sequences, and to expand
understanding of bacterial exotoxins pathogenic mechanisms. [ Methods ] We constructed a non-pathogenic bacterial
proteins database and collected 89 bacterial exotoxin sequences from Virulence factor database( VFDB) ,then we analyzed
these protein sequences by motif/domain search using InterProScan ( www. ebi. ac. uk/Tools/InterProScan/). [ Results ]
We identified 39 exotoxin-specific motifs/domains in 89 bacterial exotoxin sequences. [ Conclusion ] The identified
exotoxin-specific motifs/domains were closely related to the functions of the exotoxins and could be used as template to
search for new exotoxins by mining pathogenic bacterial genomes. The analysis of the acquired Gene Ontology ( GO) items
was to further expend our understanding of bacterial exotoxin pathogenic mechanisms.

Keywords: exotoxin; motif/domain; Gene ontology
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