
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 1. Structural Research Method design. 

 

  

3. Topic Streams and thematic Cluster analysis using Vos viewer software 

1. Literature search in ISI Web of Science and Scopus databases 

  2. Imported to VOSviewer for Bibliometric analysis 

A. Co-citation analysis 

 

B. Bibliographic coupling techniques 

 

Summary for future direction 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Supplementary Figure 2. PRISMA method for finding, reviewing, and synthesizing papers on V-

TG. 

  

WoS:(n =620): Topic “(virulence 

toxins*) OR (virulence genes*) 

OR (virulence determinants) OR 

(virulence signatures) AND 

(Vibrio species*) OR (Vibrio spp. 

*) OR (V. Species*) OR (Vibrio 

pathogens*)” Timespan: 1990-

2019. Indexes: SCI-EXPANDED, 

SSCI, A&HCI, CPCI-S, CPCI-

SSH, BKCI-S, BKCI-SSH, ESCI, 

CCR-EXPANDED, IC. 

 
 

Scopus: (n=542) TITLE-ABS-

KEY (((virulence toxins*) OR 

(virulence genes*) OR (virulence 

determinants) OR (virulence 

signatures)) AND ((vibrio 

species*) OR (vibrio spp. *) OR 

(v.  species*) OR (vibrio 

pathogens*))) AND 

PUBYEAR˂2019 

 

Excluded: meeting abstracts 

(58), review (86), 

proceedings papers (31), 

notes (10), letters (26) 

correction (9), retracted 

publications (3), preprints (3), 

editorial materials (5), news 

items (2) Not relevant title (83), 

not relevant abstract (66), 

 

 

Excluded: Review (168), 

short survey (23), conference 

paper (20), book chapter (14) 

note (6), letter (4), undefined 

(2), Not relevant title (76), 

not relevant abstract (53), 

Eligible documents, retrieved for databases 

WoS (n=240) and Scopus (n=176) 

Total (n =436) 

Duplicate remove (n =122) 

Included (314) 

 
 

B. Bibliographic coupling 

techniques (n =310) 

A. Co-citation analysis (n 

=314) 
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Supplementary Figure 3. visualization of keywords cluster.  

Source: VOSviewer co-occurrence analysis technique. 

 

  



 

(Dunkelberger and Song, 2010). 

Supplementary Figure 4. The link between the classical, lectin, and alternative complement 

system. 

 

  



Supplementary Table 1. The distribution of virulence factors linked to pathogenic Vibrio infection. 

Source: Author’s own compilation on the distribution of virulence factors linked to pathogenic 

Vibrio infection. 

Species   Toxins factors   In vitro activity   Target system 

 References  

Cell associated 

V. cholerae , V. vulnificus  Flagellum   Adherence to monolayers   GI tract 

 [38, 48] 

V. cholerae,  

V. parahaemolyticus  Adhesins   Adherence     GI tract 

 [5, 9, 49] 

 

V. vulnificus   Serum resistance  Increased growth    Blood 

 [24, 49] 

 

V. vulnificus  Polysaccharides, acidic Antiphagocytic, anticomplementary  Blood      [48] 

  

 

V. cholerae 01, 

V. cholerae non-01,  Extracellular   FA     GI tract   

[50]  

 

V. minicus   Enterotoxin CT 

 

V. cholerae non-01, 

V. minicus, V. fluvialis, 

V. hollisae   Entertoxin LT or ST  FA     GI tract 

 [51] 

V. vulnificus, V. flutract 

vialis, V. damsela,  Cytolysin LT   Cell lysis, FA, tissue destruction    Wounds, GI 

 [52] 

V. cholerae non-01 

V. fluvialis   Cytotoxin LT  Cell death     GI tract 

 [53] 



V. cholerae 01, 

V. cholerae non-01, 

V. parahaemolyticus  Cytotoxin Shiga  Cell death     GI tract  

 [51] 

 

V. parahaemolyticus, 

V. hollisae   Hemolysin TDH  Vascular permeability, cell lysis, FA  GI tract 

 [54] 

V. alginolyticus   Proteases Collagenase  Tissue Destruction     Wounds,  

 [55] 

V. vulnificus          Cutaneous tissues 

V. vulnificus  Protease   Vascular permeability,    Cutaneous lesions

 [56] 

plasma kallikrein-kininactivator 

V. vulnificus  Siderophore  Increased growth, iron   Blood 

 [57] 

Acquisition 

V. cholerae 01, 

V. cholerae non-O1, 

V. mimicus, V. fluvialis, 

V. parahaemolyticus Mucinase   Glycoprotein degradation (mucin)   GI tract 

 [58] 

CT, cholera toxin; FA, fluid accumulations; GI, gastrointestinal; LT, labile toxin; ST, heat-stable toxin; RBC, erythrocytes; TDH, thermostable 

 

 


