
Virginia Commonwealth University Virginia Commonwealth University 

VCU Scholars Compass VCU Scholars Compass 

Biology and Medicine Through Mathematics 
Conference 

Coping with Stress: The Caulobacter Approach Coping with Stress: The Caulobacter Approach 

Bronson R. Weston 
Virginia Polytechnic Institute and State University, bronsonw@vt.edu 

Yang Cao 
Virginia Polytechnic Institute and State University, ycao@cs.vt.edu 

John J. Tyson 
Virginia Polytechnic Institute and State University, tyson@vt.edu 

Follow this and additional works at: https://scholarscompass.vcu.edu/bamm 

 Part of the Bacteriology Commons, Cell Biology Commons, and the Systems Biology Commons 

https://scholarscompass.vcu.edu/bamm/2020/talk/18 

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at 
VCU Scholars Compass. It has been accepted for inclusion in Biology and Medicine Through Mathematics 
Conference by an authorized administrator of VCU Scholars Compass. For more information, please contact 
libcompass@vcu.edu. 

http://scholarscompass.vcu.edu/bamm/
http://scholarscompass.vcu.edu/bamm/
https://scholarscompass.vcu.edu/
https://scholarscompass.vcu.edu/bamm
https://scholarscompass.vcu.edu/bamm
https://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2020%2Ftalk%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/49?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2020%2Ftalk%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/10?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2020%2Ftalk%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/112?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2020%2Ftalk%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu


Coping with Stress: The Caulobacter Approach 

Bronson R. Weston1*, Yang Cao2 and John J. Tyson3 

* Presenter 

1 Genetics, Bioinformatics, and Computational Biology, Virginia Tech, 24061 Blacksburg, USA 

2 Department of Computer Science, Virginia Tech, 24060 Blacksburg, USA 

3 Department of Biological Sciences, Virginia Tech, 24061 Blacksburg, USA 

The freshwater bacterium, Caulobacter crescentus, divides asymmetrically and produces 

daughter cells of different phenotypes, in order to enhance its biological fitness in oligotrophic 

environments. The 'stalked' cell utilizes a stalk organelle to attach to surfaces in its 

environment, while the 'swarmer' cell utilizes a flagellum to move through the water in search of 

more favorable environmental conditions. When the swarmer cell is satisfied, it differentiates 

into a stalked cell, clings to an environmental surface, and proceeds with the cell cycle. The 

molecular mechanisms that underlie this intriguing behavior are well studied; however, the 

response of the mechanism to environmental stresses is not so clear. Here I present a 

mathematical model trained by experimental data to capture the dynamics of the molecular 

mechanism driving the C. crescentus cell cycle. I investigate how environmental stress signals 

feed into the molecular network and provide new insights into molecular responses. In particular, 

I utilize my model to challenge current conceptions of the stress response in Caulobacter and to 

propose new hypotheses when necessary.  
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