Universitat Master in
upf Pompeu Fabra Bioinformatics for

Barcelona Health Sciences

Master project 2021-2022

Personal Information

Supervisor Jose A. Seoane

Email joseaseoane@vhio.net

Institution Vall d'Hebron Institute of Oncology (VHIO)

Website https://scholar.google.es/citations?user=mW171 kKAAAAJ
Group Cancer Computational Biology

Computational genomics

Project Title:

Epigenetic role in aromatase inhibitor resistant breast cancer

Keywords:

Breast cancer, epigenetics, ATAC-seq, machine learning, transcription signatures

Summary:

Hormone receptor positive breast cancer patients has improved largely their outcome over the last decades, mainly due to efficacy of hormone receptor treatments
(HRTx). However, some of these patients relapse after several years. In the MSK-Impact metastatic breast cancer study, authors identify some mechanism of HRTx,
however mechanism affecting around 60% of metastatic breast cancer are still unknown (Razavi et al. Cancer Cell 2018). We have identified some subgroups that are
more likely to relapse after 10 years (Rueda et al. Nature 2019), and we think that some epigenetic related mechanism could be affecting at least one of these subtypes.
In this project we will leverage the dataset from (Selli et al. Breast Cancer Research 2019) in order to find the patterns that distinguish dormant from resistant tumors.
We will investigate the epigenetic enrichments on these patterns. Then we will develop a signature to identify these dormant tumors in other datasets, including TCGA.
We will use the TCGA ATAC-seq data to identify peak and motifs that are associated with dormancy based on our signature. Finally, we will correlate the tumors

identified by our signature with time to relapse and with current breast cancer subtypes.
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Expected skills::
Differential expression analysis, pathway enrichment, machine learning, ATAC-seq differential peak and motif enrichment.
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No
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Possible continuity with PhD: :

To be discussed

Comments:

There will be funding for one PhD position associated with this project.



