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Breast cancer is the most commonly diagnosed cancer amongst New Zealand women and the second most 
common cause of death. Obesity, or excess adipose (fatty) tissue, not only increases the incidence of 
cancer occurring but also is associated with a worse prognosis in those patients already suffering with 
cancer. This is particularly true in the case of breast cancer. It is now well known that obesity is a negative 
prognostic factor in all breast cancer patients independent of menopause status, tumour stage and hormone 
receptor status.  
 
It has been proposed that these decreased survival rates of obese breast cancer patients are due to 
increased invasion of the breast tumour. When cancerous cells gain invasive properties, the tumour then 
has the ability to move around the body infiltrating alternate areas other than the primary site. This 
phenomenon is known as ’metastasis’ and is associated with poor prognosis. It has been shown that the 
presence of adipocytes, the cell type that makes up fatty tissue, increases the invasion of cancerous cells 
and therefore increases metastasis. Proteins secreted by adipocytes, known as ‘adipokines’, are 
contributing factors to the increased invasive potential of a tumour.  
 
The aim of this summer studentship project was to identify a cancer associated adipokine and determine the 
effect it had on breast tumour phenotype and metastatic ability.  
 
Human breast adipocytes were grown in vitro either alone or co-cultured with one of two breast cancer cell 
lines including estrogen receptor positive and the more aggressive, basal breast cancer cell line. Adipocytes 
co-cultured with breast cancer cells developed into ‘cancer-associated adipocytes’ and the culture media 
was collected from these cells allowing for the analysis of any proteins secreted by the adipocytes or 
cancer-associated adipocytes. 
 
An antibody array was carried out, enabling us to detect levels of 102 proteins. Chitinase-3-like 1 (CH3L1) 
was identified as a protein strongly expressed in cancer-associated adipocytes compared to those 
adipocytes which were not. This protein exists in healthy individuals and although its function is not entirely 
known, it is thought to play a role in inflammation. As well as this, CH3L1 has been reported to increase 
cancer cell survival as well as encourage pro-tumorigenic responses such as blood vessel formation and 
migration. Because of this, and its increased expression in cancer-associated adipocytes, CH3L1 was 
chosen as the candidate protein to investigate further.  
 
Quantification of this protein allowed us to determine that cancer associated-adipocytes secrete CH3L1 at 
concentrations approximately 4-fold higher than normal adipocytes. Based on these results, two 
concentrations of CH3L1 were taken further in to experiments to represent the amount secreted by 
adipocytes and cancer-associated adipocytes.   
 
A panel of breast cancer cells encompassing estrogen receptor positive, basal and HER2/neu receptor 
positive molecular subtypes of breast cancer, were then treated with CH3L1. CH3L1 increased both the 
proliferation and survival of these cell lines, and this was most evident in the estrogen receptor positive cell 
line.  
 



   

The migratory behaviour of the cancer cell lines following the addition of CH3L1 was then examined using a 
scratch assay. Cells were grown in small wells separated by a divider. The divider was then lifted, leaving a 
uniform gap for cells to migrate across. CH3L1 was then added and the time taken for the breast tumour 
cells to close the divide was noted. The addition of CH3L1 decreased the time required for the tumour cells 
to migrate, suggesting that CH3L1 increased the ability of cancerous cells to metastasise and invade. 
 
Finally, we probed for markers of epithelial mesenchymal transition (EMT). EMT is a process in which cells 
become more stem cell-like and gain migratory and invasive properties. CH3L1 altered the expression of 
certain EMT markers in the breast cancer cell lines further suggesting a role in increasing the metastatic 
potential of breast tumours.  
 
Very few published studies have investigated the role of adipocytes at the periphery of tumours. The novel 
findings of this summer studentship have identified a panel of cancer-associated proteins for future 
research, and CH3L1 was selected from this panel to be further characterised. We have shown that it is an 
important protein in promoting migration and invasion of breast cancer cell lines. These findings will be 
prepared as publication and form bases for ongoing work in the McKenzie Cancer Research Group.  
 
I would like to thank the New Zealand Breast Cancer Foundation for sponsorship of this project as well as 
The Cancer Society of New Zealand, West Coast/Canterbury Division for funding of consumables. 


