
Title: Modulation of gut-associated Immune cells in guanyl cyclase C receptor mutant mice 
using orally delivered particulates 
 
Brief Summary: Past and ongoing work in the laboratories of Sandhya Visweswariah and 
Siddharth Jhunjhunwala demonstrated that an activating mutation in receptor guanyl cyclase 
C (GCC) alters the type and numbers of immune cells present in the gut. Our primary goal in 
this project is to understand what signals lead to the alterations in immune cells, and how 
this might affect the gut pathology in these mutant mice. Does the microbiome induce such 
changes? While computational analysis of the omics data shows an increase in certain 
detrimental microbial species, effects on the immunological cell types remain to be 
understood. Finally, as a possible therapeutic strategy to prevent the negative 
consequences of this mutation, we propose to test the efficacy of oral particulate delivery to 
modulate immune responses in the gut.  
 
Whom would the student work with: 

a. Prof. Sandhya Visweswariah (https://mrdg.iisc.ac.in/sandhya/index.htm) 
b. Prof. Siddharth Jhunjhunwala (https://jhunjhunwalalab.in/) 

 
Expected learnings for a student from this project:  

1. Become an expert in gut physiology and mucosal immune responses, including 
microbiome analysis by NGS. 

2. Understand cellular signaling pathways and means to perturb them to answer 
questions on how GCC-receptor signaling and immune cells are linked 

3. Develop skills to make particulate therapeutics  
4. Work with animal models of research and assess therapeutic outcomes in these 

models 
 
What should the student be comfortable with to take up this project: 

1. Basic expertise in biology and mathematics (undergraduate level would suffice) 
2. An interest in learning experimental skills and working with animal models for 

research 
3. An interest in computational analysis techniques and analyzing omics data  
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