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Abstract: 
Genome-wide association studies (GWAS) have identified over 94 loci associated 
with breast cancer (BrCa). However, these explain only 16% of the familial relative 
risk for BrCa, and the causal mechanisms at these loci remain largely unknown. 
To identify additional BrCa loci and identify likely causal genes at known loci, an 
international consortium recently conducted a GWAS meta-analysis of 119,000 cases 
and 110,000 controls, including 62,000 cases and 46,000 controls genotyped as part 
of the OncoArray network (http://epi.grants.cancer.gov/oncoarray/). I will present 
the results of this expanded GWAS, with an emphasis on integrative analyses that 
combine GWAS summary statistics with ancillary data, including eQTL information, 
experimental DNA-sequence annotation, and summary statistics from GWAS of other 
cancers and cancer-related traits. For example: (1) We leveraged eQTL data across 
45 tissues to conduct a Transcriptome-Wide Association Study (TWAS) of BrCa—
testing the association between predicted gene expression levels and risk of BrCa. 
This TWAS identified twenty-nine novel BrCa loci and highlighted candidate genes 
at known loci. (2) Using summary statistics from GWAS of other cancers, we showed 
that common variants contribute to shared heritability between BrCa and ovarian, 
colorectal, lung and prostate cancers. (3) We identified genomic features enriched for 
BrCa-associated markers and used this information to choose candidate markers for 
follow-up experiments. I will close with a discussion of open statistical problems in 
integrative molecular epidemiology.

CIHR STAGE is a training program in genetic epidemiology and statistical genetics, housed at the University of Toronto Dalla Lana School 
of Public Health, and funded by the Canadian Institutes of Health Research through the Strategic Training Initiative in Health Research 
Program. Seminars are sponsored by The Hospital for Sick Children; the Lunenfeld-Tanenbaum Research Institute of Mount Sinai Hospital; 
the Ontario Institute for Cancer Research; the McLaughlin Centre of the University of Toronto; the Ontario Cancer Institute of the University 
Health Network; and the CIHR Institute of Genetics.

Photography Disclosure: Photographs and/or video may be taken of participants at CIHR STAGE events. These photos/videos are for the 
Program’s use only and may appear on its website, in printed brochures, or in other promotional or reporting materials. By attending CIHR 
STAGE events, you accept the possibility that you may be videotaped or photographed. If you have any concerns, please inform us by 
sending an e-mail to patricia.nguyen@utoronto.ca

Dr. Peter Kraft
Professor of Epidemiology and Biostatistics
Director, Program in Genetic Epidemiology 
and Statistical Genetics
Harvard T.H. Chan School of Public Health

Recent advances in the integrative molecular 
epidemiology of breast cancer

Strategi
c Training

for Advanced
 Genetic

Epidem
iologyCIHR STAGE

	
  

The Lunenfeld-Tanenbaum Research 
Institute is a proud partner of CIHR 
STAGE and jointly presents:


