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□ Medicine 

X Pre-clinical 

□ Health Economics 
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□ Value-based Healthcare 

□ Epidemiology 

□ Health Policy □ Other 
 

Outline of the project 250 words max 

There were ~ 10 million cancer-related deaths reported by the World Health Organization 
in 2020; of these, colorectal cancer accounted for 1.93 million cases and 935,000 deaths.  
In Australia, 20,000 people are diagnosed with colorectal cancer annually. Its significant 
health impact underpins the need to identify the initiating and perpetuating factors in 
colorectal carcinogenesis.  
 
Following intestinal injury, mammalian cells shed DNA from damaged organelles into the 
cytoplasm. The DNA released is sensed by cytoplasmic DNA sensors. Emerging evidence 
suggests that the detection of cytosolic DNA leads to a robust immune response that can 
affect the outcome of inflammatory diseases and cancer. Our group has new data showing 
that the DNA sensor cGAS might be essential in initiating protective mechanisms against 
colorectal cancer. Understanding the molecular basis by which cGAS controls colorectal 
cancer development will help unveil new targets for the development of therapies in bowel 
cancer. This project has two specific aims: 
Aim 1: To examine the effects of cGAS on the proliferation of intestinal stem cells. 
Aim 2: To determine the molecular mechanisms by which cGAS inhibits cell proliferation 
and colorectal tumourigenesis. 
Expected outcomes: 
This project is expected to generate several highly significant outcomes, including 
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(i) insights into the fundamental biology of the DNA sensors and publication in high-
impact scientific journals,  

(ii) characterisation of the molecular mechanisms by which cGAS controls colorectal 
cancer,  

(iii) identification of novel prognostic biomarkers within the DNA sensing pathway, 
(iv) identification of potential therapeutic targets within the DNA sensing pathway, 
(v) better understanding of how to better prevent and treat colorectal cancer.  
 

 

Proposed research methods 

Western blot analysis, immunohistochemistry, immunofluorescence staining, confocal 
microscopy, ELISA, immunoprecipitation assays, cultures of primary intestinal organoids 
and fibroblasts will be undertaken. Cell stimulation and transfection assays on primary cells 
and mammalian cell lines as well as assays for assessing cell proliferation and cell death will 
be performed. 

 

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 the following benefits to the student:  
(i) Opportunity to contribute to world class research.   
(ii) Enhance critical thinking, knowledge, and research skills.  
(iii) Learn experimental techniques relevant to the study of immunology, bowel cancer 
biology and chronic inflammatory conditions. 
(iv) Understand and appreciate the relevance of basic science research and its translational 
significance in a common cancer that affects all Australians. 
(v) Improve scientific writing, presentation, and communication skills. 
 
The project will provide the following benefits to ACT Health:  
(i) Attract students with an interest in medical research. 
(ii) Show case research excellence of The Canberra Hospital and the ANU. 
(iii) Promote future collaborations across pre-clinical and clinical disciplines in the ACT. 
(iv) Raise bowel cancer awareness, understand its risk factors and prevention thereof in 

the ACT. 
 

 

Alignment with Government Research Priorities 100w max 

This proposal aligns with the Australian Government’s National Science and Research 
Priorities in the area of health because the knowledge gained from the proposed project 
will: 

(i) Enhance our scientific understanding of the mechanisms by which DNA sensors control 
the development of cancer, 

(ii) Provide novel insights into potential biomarkers of DNA sensing pathways and guide 
the therapeutic decision-making for targeted therapy in patients with cancer. 



 

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 
And  
The Gastroenterology and Hepatology Unit, The Canberra Hospital, Canberra Health 
Services 

 


