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Population structure of V. vulnificus. A NJtree of 260 V. vulnificus strains constructed based on 229462 SNPs.
The ring colors from inner to outer indicate source of sampling and isolated location, respectively. Branch colors indicate
different populations, pink for L1, purple for L2, green for L3, blue for L4, black for L5.
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Figure 2. Manhattan plots of BGWAS results for V. vulnificus. The X-axis of panel A and B separately indicate the
position of chromosome I and the chromosomell of the reference genome (V. vulnificus CECT4999), and Y-axis is the
—logio(P-value) score of BGWAS. Dash lines indicate the threshold used ot identify the significant results. Grey dots, the
—logio(P-value) of the variation sites at the corresponding position of the chromosomes; Black diamond, gene that carried
significant Kmers; Black dots, genes that carried both significant Kmers and SNPs detected in current study.
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Table 1. Genes significantly associated with clinical

strains

Genes Function Supported variations

(number)

pldA Phospholipase A1 K-mers (3), SNP (2)

vorG Type VI secretion K-mers (53), SNP (3)
system protein VgrG

aroQ 3-dehydroquinate K-mers (2)
dehydratase

glpA Glycerol-3-phosphate K-mers (2), SNP (3)
dehydrogenase
subunit A

gspE Type Il secretion K-mers (2), SNP (3)
system protein GspE

flgd Flagellar assembly K-mers (76), SNP (3)
peptidoglycan
hydrolase FlgJ

flgH Flagellar L-ring K-mers (11), SNP (1)
protein

fliF Flagellar basal body  K-mers (10), SNP (1)
M-ring protein FliF

tpbB Diguanylate cyclase  K-mers (48), SNP (2)

tolQ Protein TolQ K-mers (8), SNP (2)

VVCECT4999_ Insulinase M 16 K-mers (100), SNP (7)

03045
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Genome-wide association study on virulence factors of Vibrio
vulnificus

Jiaxin Zhang"?, Yarong Wu?, Chao Yang?, Lin Kang?, Jinglin Wang™*', Yujun Cui**

! Anhui Medical University, Hefei 230032, Anhui Province, China
% State Key Laboratory of Pathogen and Biosecurity, Institute of Microbiology and Epidemiology, Academy of Military Medical
Sciences, Beijing 100071, China

Abstract: [Objective] Mibrio vulnificus is a pathogen with the highest mortality in Vibrio genus. However,
currently there is lacking knowledge of virulence-associated factors across the whole genome wide for this species.
By using bacterial genome-wide association study (BGWAS), we investigated the genes that are related with
different sources (clinical/environment) of V. vulnificus isolates, aiming to provide further understanding on genetic
factors that potentially influence its pathogenicity. [Methods] In total 260 V. vulnificus genomes were analyzed,
including 139 newly sequenced in this study and 121 published genomes. We identified the genomes variations,
including SNPs and accessory genes from the dataset, and then by using software pyseer, we determined the
associations between sources of isolates and SNPs, genes, and Kmers, separately. We annotated the function of the
statistically significant genes and inferred their possible influence on virulence of the bacteria. [Results] We found
that 11 genes to be significantly correlated with clinical isolates of V. vulnificus, among which 9 were newly
identified in this study. [Conclusion] By using methods of population genomics and statistical genetics, we
screened the potential virulence-associated factors of V. vulnificus across the whole genome. Our findings provided
new targets on vaccine designing and drug development, and would help to get further insight on pathogenic
mechanism of this pathogen.
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