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Please copy the "Specific Objective(s)" statement, entered on your application form, in the space below.

Objective
To compare the expression levels of BRCA1 and BRCA2 mRNA isoforms in breast tumour tissue from BRCA mutation carriers and non-familial cases using RNAseq and RNA in situ hybridisation technologies.

Hypothesis 
That the expression levels of one or more BRCA1 or BRCA2 RNA isoforms in breast tumours will be associated with familial breast cancer.

Briefly describe how successful you were in achieving the stated objective(s).  If the objective(s) was not achieved, explain why that is the case and describe what you did manage to achieve.

This study successfully applied two powerful new technologies (RNAseq and RNA in situ hybridisation) to measure the expression behaviour of BRCA1 and BRCA2 gene activity in tumours from series of familial and non-familial breast cancer patients. We originally aimed to assess 24 familial and 24 non-familial breast tumours from the Cancer Society Tissue Bank using RNAseq. Obtaining genetic and family history information was achieved for only five patients during the course of the funding period. However, we were successful in analysing BRCA1 and BRCA2 gene expression in a total of 53 breast tumour samples and matched normal tissue from nine of these patients. Genetic information will be obtained during 2017/2018 as the result of a large breast cancer genetic screening project being conducted by Dr Walker as part of his Rutherford Discovery Fellowship. 
In our application we also aimed to assess BRCA1 and BRCA2 mRNA in 20 breast tumour specimens (n=10 sporadic; n=10 BRCA mutation positive). Through additional funding, we extended that analysis to >400 breast tumour specimens from patients with and without BRCA1/2 mutations. 
Our study has found novel BRCA1 and BRCA2 expression patterns that were associated with different breast tumour subtypes. The study has also generated a wealth of valuable new information which will be further investigated two PhD students (one current and one aiming to begin in May this year) in Dr Walker’s laboratory. Results have been presented at the international ENIGMA meeting in Cyprus (Jan 2017), as part of an expert panel for interpreting genetic tests for BRCA1 and BRCA2.



Briefly describe any interesting outcomes which might not have been considered in your original objectives (if any).

Our results showed differences in BRCA1 and BRCA2 gene expression patterns between tumour and matched normal tissue. Such differences are novel and may help us better understand why some people are more vulnerable to developing breast cancer than others. 
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