Transcriptomic analysis of Vibrio vulnificus response to Wastewater Treatment Plant Effluent Exposure
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Background Results

Vibrio vulnificus is an opportunistic pathogen indigenous to estuarine and marine environments and

Conclusion/ Summary

associated with aquatic organisms. This bacterium is an invasive pathogen for humans and aquatic Wastewater effluent exposure to V. vulnificus ATCC 27562

Among the differentially expressed genes, several were identified as genes involved

Figure 2. Growth of V. vulnificus ATTC , , o : , R
in metabolism, antibiotic resistance, and virulence, thus indicating that exposure to

27562 in Modified Seawater Yeast

animals and in both can be transmitted by contact or ingestion (Baker-Austin et al.,, 2017; Oliver et 0.35

al., 2013). However, not all strains of V. vulnificus are equally pathogenic with strains being grouped wastewater effluent may impact Vibrio growth and virulence profiles.

into clinical and environmental categories based on biotype and genotype. Previous studies have b Extract broth with different This study provides insight into the adaptive response mechanism of V. vulnificus to
demonstrated that clinical genotypes show superior survival in human serum and possess putative s o Vo concentration of WWTP Effluent. V. exposure to treated sewage effluent and may help further inform the developing
virulence factors that enhance disease progression. Also, clinical V. vulnificus strains can exhibit : 0.2 wso | VYulnificus - ATCC 27562 was  grown on public health predictive models of Vibrio exposure and virulence.

. . . . . . - ® wioo | modified seawater yeast extract broth that
different gene expression profiles depending on surrounding conditions (William, et al.,, 2014). V. = contains 0%. 50% and 100% filtered
vulnificus is of utmost importance because of its high mortality rate (925% of the seafood-related & offluent duri: o4 ;rs Al conditi:ms are in
deaths in the US) due to rapid progression of septicemia. In the United States, the most recent report g) v log (Exponei’ricl) pr;qse ot 6 hrs. but F UII'U re Wo rk
from the Foodborne Diseases Active Surveillance Network (Tack et al,, 2019) indicated that the O oos exhibited different growth phases in the
2018 incidence of Vibrio infections increased 109% and the number of diagnosed infections by . subsequence hours. Determine specific genomic pathways of Vibrio vulnificus in the adaptive response to
311% as compared with 2015-2017 incidence. In urban settings, wastewater treatment plants i ’ ° TIMI]ES(HR) ” ” v WWTP effluent exposure.

Determine specific virulence pathways that can be enhanced by the WWTP effluent
exposure.

(WWTP) act as reservoirs of antibiotic resistance given that antibiotics, antibiotic-resistant bacteria
(ARB), and antibiotic resistance genes (ARGs) have been observed in the final treated effluent (Rizzo

et al.,, 2013; Xu et al., 2015; Guo et al., 2017). As well, the transference of ARGs from WWTP into
surrounding ecosystems through the release of treated effluent has been well documented (Chu et al.,

Annotation of the Vibrio vulnificus ATCC 27562 genome generated using the PATRIC analysis tool resulted in
a total of 4,564 coding sequence regions, including 191 specialty genes that contain antibiotic resistance
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