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Complex regulatory networks of virulence

factors in Vibrio vulnificus

Garam Choi' and Sang Ho Choi "2

The fulminating zoonotic pathogen Vibrio vulnificus is the causative agent of fatal
septicemia in humans and fish, raising tremendous economic burdens in
healthcare and the aquaculture industry. V. vulnificus exploits various virulence
factors, including biofilm-related factors and exotoxins, for its persistence in
nature and pathogenesis during infection. Substantial studies have found that
the expression of virulence factors is coordinately regulated by numerous tran-
scription factors that recognize the changing environments. Here, we summarize
and discuss the recent discoveries of the physiological roles of virulence factors
in V. vulnificus and their regulation by transcription factors in response to various
environmental signals. This expanded understanding of molecular pathogenesis
would provide novel clues to develop an effective antivirulence therapy against
V. vulnificus infection.

Increasing threats of the zoonotic pathogen V. vulnificus

V. vulnificus is a Gram-negative bacterium constituting the normnal microbiota of marine and
estuanne waters worldwide [1,2]. This opportunistic human pathogen proliferates in warmer
months and easily accumulatas in molluscan shefliish that become a source of infection. In this
regard, V. vulnificus infection occurs through the consumption of contaminated seafood, especially
oysters, or the exposure of open wounds to contaminated water or seafood, resulting in fatal
primary septicemia and wound infection, respectively. The mortality rate of V. vulnificus infection
is the highest among those of foodbome pathogens, which accounts for 85% of seafood-
related deaths in the USA [3]. Accordingly, V. vulnificus has the highest per-case economic impact
of all foodborme diseases [4]. Furthermore, V. vulnificus can infect some fish that subsequently de-
velop diseases with symptoms including hemaorrhagic septicemia and death [5]. Thus, V. vulnificus
outbreaks in fish farms are responsible for substantial losses in the aguaculfure industry.
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Highlights
Vibno vulniicus produces vanoues vin-
lence factors that enhance its fitness in
charging ervionmeants a8 well as host
call-damagng activities and inflarmma-
tory reeporses duning infecton.

Tha spatiotemporal requiation of viru-
lence factors is coordnated by numer-
ous ranserplion factors that integrate
diverse environmental sgnals such as
nutrient avatabty, bactena ool dersity,
and antimicrobial agents.

Small mokscuies that inhike the acthity
of virulence-gsgociated transcription
factors can significantly attenuata tha
virulence phenotypes of I vulniicus
without affecting #s i vilvo growth.

A comprahensie understanding of vir-
ulance reguilation would allow us to de-
terrning effective control targets for tha
devalpmant of sustainable antivinsencs
therapias 1o combeat Vit infection.
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