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Abstract 
Quorum sensing (QS) is a type of cell-to-cell communication that allows the bacteria to 

communicate via small molecules to coordinate activities such as growth, biofilm formation, 

virulence, and stress response as a population. QS depends on the accumulation of signal molecules 

as the bacterial population increases. After a critical threshold of the signal molecules are reached, 

the bacteria induce a cellular response allowing the bacteria to coordinate their activities as a 

population.   

In Vibrio anguillarum, three parallel quorum-sensing phosphorelay systems channels 

information via three hybrid sensor kinases VanN, VanQ, and CqsS that function as receptors for 

signal molecules produced by the synthases VanM, VanS, and CqsA, respectively. The phosphorelay 

systems converge onto a single regulatory pathway via the phosphotransferase VanU, which 

phosphorylates the response regulator VanO. Together with the alternative sigma factor RpoN, 

VanO activates the expression of a small RNA, Qrr1 (Quorum regulatory RNA), which in 

conjunction with the small RNA chaperone Hfq, destabilizes vanT mRNA, which encode the major 

quorum-sensing regulator in V. anguillarum. This thesis furthers the knowledge on the quorum-

sensing phosphorelay systems in V. anguillarum. 

In this study, three additional qrr genes were identified, which were expressed during late 

logarithmic growth phase. The signal synthase VanM activated the expression of the Qrr1-4, which 

stands in contrast to Qrr regulation in other vibrios. Moreover, in addition to VanO, we predict the 

presence of a second response regulator which can be phosphorylated by VanU and repress Qrr1-4 

expression. Thus,  VanU functions as a branch point that can regulate the quorum-sensing regulon 

by activating or repressing VanT expression. Furthermore, VanT was shown to directly activate 

VanM expression and thus forming a negative regulatory loop, in which VanM represses VanT 

expression indirectly via Qrr1-4. In addition, VanM expression was negatively regulated post-

transcriptionally by Hfq. Furthermore, a universal stress protein UspA repressed VanM expression 

via the repression of VanT expression. We showed that UspA binds Hfq, thus we suggest that UspA 

plays a role in sequestering Hfq and indirectly affect gene expression. 

This thesis also investigated the mechanism by which V. anguillarum can attach to and colonize 

fish skin tissue. We show unequivocally that fish skin epithelial cells can internalize bacteria, thus 

keeping the skin clear from pathogens. In turn, V. anguillarum utilized the lipopolysaccharide O-

antigen to evade internalization by the fish skin epithelial cells. This study provides new insights 

into the molecular mechanism by which pathogen interacts with marine animals to cause disease. 
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