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Introduction: Stress response mechanisms are crucial for bacterial survival under varying environmental 
conditions. This study focuses on the highly conserved SipA protein in Vibrio cholerae, which is essential for 
stress tolerance and impacts bacterial physiology, including biofilm formation and carbon utilization. Despite 
significant preliminary findings, the regulatory mechanisms and functional roles of SipA remain poorly 
understood. 

Methods: In past studies we employed genetic and biochemical approaches, including mutant strain 
construction, survival and β-galactosidase assays, and advanced techniques like immunoprecipitation and 
mass spectrometry. Localization studies confirmed SipA’s cellular position, while regulatory pathways were 
investigated through transcriptomic analysis. Both Classical and El Tor biotypes of V. cholerae were studied to 
reveal biotype-specific roles of SipA. 

Results: Previous research established that SipA is regulated by a two-component system (VC1638-VC1639), 
which influences its expression in response to environmental stress, particularly the presence of antimicrobial 
peptides (AMPs). SipA plays a critical role in AMP resistance by interacting with the outer membrane protein 
OmpA, suggesting that they work together to facilitate AMP export and alleviate stress. This cooperative 
mechanism likely involves SipA aiding in the binding or transport of AMPs through OmpA, thereby reducing 
their toxic accumulation in the periplasm. To better understand how the two proteins relieve AMP stress, we 
are using ompA deletion strains and cellular fractionation assays to assess accumulation of AMPs in the 
periplasm. Additionally, we have observed that sipA-deficient strains exhibited increased biofilm production 
and growth defects on specific carbon sources, indicating its broader physiological roles beyond stress 
resistance. 

Conclusions: SipA is a multifaceted protein central to V. cholerae stress responses and physiology. Its role in 
AMP resistance highlights a conserved mechanism with potential applications in understanding bacterial stress 
survival strategies. 
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