
Cholera is a severe intestinal infection char-

acterized by voluminous, watery diarrhea 

that can be fatal within hours.  It is caused by 

the marine bacterium Vibrio cholerae of 

serogroups O1 and O139.  While rare in the 

United States and other industrialized na-

tions, cholera is endemic in more than 50 

countries.  In both its aquatic and intestinal 

life cycles, V. cholerae will encounter various 

stressful conditions, such as fluctuating pH, 

bacteriophage predation, and exposure to an-

timicrobial peptides that may negatively af-

fect the integrity of the inner membrane.  The 

phage shock protein (Psp) system is a stress 

response pathway that senses and responds 

to such insults.  The genetic components of 

the Psp system are present in several clinical-

ly relevant Gram-negative bacteria, including 

V. cholerae.  However, most of the current 

knowledge about the Psp response stems 

from in vitro studies in Escherichia coli and 

Yersinia enterocolitica.  In fact, the Psp re-

sponse in V. cholerae has remained complete-

ly uncharacterized.  In this dissertation, it is 

demonstrated that V. cholerae does have a 

functional Psp response system.  The overex-

pression of GspD (EpsD), the type II secretion 

system secretin, induces the Psp response, 

whereas other V. cholerae secretins do not.  In 

addition, several environmental conditions 

were identified as inducers of this stress re-

sponse.  Experiments on the genetic regula-

tion and induction of the Psp system in V. 

cholerae suggest that the key regulatory ele-

ments are conserved with those of other 

Gram-negative bacteria.  While a psp null 

strain is fully capable of colonizing the infant 

mouse intestine, it exhibits a colonization de-

fect in a zebrafish model, indicating that this 

response may be important for disease trans-

mission in the environment.  Overall, these 

studies provide an initial understanding of a 

stress response pathway that has not been 

previously investigated in V. cholerae. 
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