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Outline of the project 250 words max 

The NLRP3 inflammasome is a key component of the innate immune system which provides 
host defence against infectious diseases. However, overactivation and dysregulation of the 
inflammasome can lead to a range of inflammatory diseases including diabetes, 
atherosclerosis, gout, arthritis, metabolic syndromes, cancer, cardiovascular and 
neurodegenerative diseases. Therefore, there is tremendous clinical interest in exploring 
inhibitors of the NLRP3 inflammasome to treat such diseases. In particular, there is a 
growing interest from pharmaceutical companies globally to discover new NLRP3 inhibitors. 
Although several NLRP3 inhibitors have been reported in the literature, none are currently 
approved for clinical use.  
 
Our lab recently discovered three putative inhibitors (SN-30, SN-77 and SN-80) of the NLRP3 
inflammasome using an in vitro high-throughput screening (HTS) assay of 4,0877 small 
molecule compounds. We hypothesise that these three compounds are bona-fide inhibitors 
of the NLRP3 inflammasome. To address this hypothesis, this project has two specific aims: 
 
Aim 1: To validate NLRP3 inflammasome inhibition by SN-30, SN-77 and SN-80 in mouse and 
human cells. 

 
Aim 2: To characterise the molecular mechanisms of inflammasome inhibition by SN-30, SN-
77 and SN-80. 
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Expected outcomes: 
In this exciting project, we will uncover the molecular mechanisms of NLRP3 inflammasome 
inhibition by the three putative inhibitors identified by HTS. This proposal will provide 
fundamental knowledge in drug discovery and preclinical drug development. Student will 
acquire knowledge about the role of inflammasomes in health and disease, and the current 
status of therapies available and in the drug-development pipeline for the treatment of 
chronic inflammatory diseases.  

 

Proposed research methods 

In this project, you will gain hands-on research experience in a world-leading research 
institution and learn molecular and protein techniques relevant to immunology and drug 
discovery. These methods include western blot analysis, IncuCyte cell death kinetic analysis, 
cell toxicity assays, ELISA, immunofluorescence staining, confocal microscopy. You will 
culture primary mouse macrophages, human macrophage cell lines, and bacteria. You will 
perform bacterial infections and transfection of primary cells and cell lines. You will also 
learn assay development for assessing cell toxicity and the pharmacological activity of small 
molecule compounds.   

 

Preferred study discipline being undertaken by the student 

Medical Sciences, Biological sciences, or Medicine 

 

Benefits to the student and to the department 

This project will provide following benefits to the student:  
i) opportunity to contribute to world-class and timely research;   
ii) enhance critical thinking, knowledge, and research skills;  
iii) learn experimental techniques relevant to the study of drug development for infectious 
diseases and chronic inflammatory conditions; 
iv) improve scientific writing and communication skills; 
 
The project will provide following benefits to the department:  
(i) attract students with an interest in medical research 
(ii) showcase research excellence of the Division  
(iii) promote future collaboration  
(iv) demonstrate leadership in research and education. 

 

Alignment with Government Research Priorities 100w max 

The knowledge gained from the proposed project will: 

(i) enhance our scientific understanding of the exact mechanism in which a novel class of 
compounds were found to inhibit the NLRP3 inflammasome 

(ii) expand the repertoire of novel therapeutic options that are currently in development 
for the treatment of chronic inflammatory diseases. 
 

This proposal aligns with the Australian Government’s National Science and Research 
Priorities in the area of health. 



Department within ACT Health Directorate / Canberra Health Services where the 
student will be based 

Division of Immunology and Infectious Disease 
The John Curtin School of Medical Research 
The Australian National University 

 


