
ELUCIDATING DRIVERS OF METASTASIS IN 
ESTROGEN-RECEPTOR BREAST CANCER

Introduction

Metastasis is the leading cause of death in cancer patients. It is a complex, multi-step process 
in which cancer cells spread from the primary tumor to surrounding tissues and distant organs.
Breast cancer is the most common cancer in women, with 1.6 million cases being diagnosed 
every year. Nearly 30% of women diagnosed with breast cancer develop metastasis, which 
remains the primary cause of mortality. Despite its major impact on patient outcomes, little is 
known about the genetic and molecular alterations that cancer cells acquire during this pro-
cess. Understanding these changes is essential to develop targeted therapy against metasta-
sis.

Aim

The project aims to identify and characterize genetic drivers of metastasis in ER+ breast can-
cer, that confer a selective advantage for cancer cells to thrive in organs distant from their tis-
sue of origin.

Your Profile 

We are looking for a highly curious and motivated master student with good communication 
skills and a strong interest in oncology who is willing to indepently work on and develop a re-
search project. The laboratory language is English.

Your project in the lab

- Generation of cell lines with CRISPR Cas9-mediated gene deletion or overexpression.
- Validation of the metastatic potential of selected hits using mouse models.
- Follow-up experiments to decipher the mechanism behind the phenotype observed.

You will have the opportunity to learn cell culture, flow cytometry, histology, in vivo, CRISPR-
Cas9 cloning, and more. You will be supervised directly by an experienced PhD candidate and 
present your own project regularly at lab meetings. See https://bentireslab.org for more infor-
mation on the lab.

How to apply

Please send your full application consisting of a motivation letter and CV by E-mail to: 
m.bentires-alj@unibas.ch and ana.quirosgonzalez@unibas.ch
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Computational Inference of Kinase Activities in Breast Cancer Models 
 
Growth of up to 80% of all breast tumors is dependent on estrogens that activate 
estrogen receptor alpha (ERα) signaling, cell proliferation and survival. Thus, 
endocrine therapies that block ERα transcription program have been successfully 
used in clinics for decades. However, tumor cells can develop resistance. One 
important mechanism involves mutations in the ligand-binding domain of ERα, which 
make the receptor constitutively active and reduce therapy effectiveness. We have 
collected large in vitro data from MCF7 ER+ breast cancer cell line with and without 
clinically relevant mutation and measured phosphoproteomic data with active 2D and 
3D. The data set contains samples treated with estradiol (E2), which is an activator of 
ERα; as well as samples subjected to clinically relevant treatments. The aim of this 
project is to identify differentially abundant (phospho)proteins across multiple 
comparisons and subsequently infer kinase activity using motif-based approach. Thus, 
this project will generate a comprehensive atlas of treatment responses of ER+ breast 
cancer models in 2D and 3D. 
 
Your profile 
We are looking for a highly curious and motivated master student with good 
communication skills and a strong interest in oncology and computational biology 
who is willing to indepently work on and develop a research project. The laboratory 
language is English.  
 
How to apply: 
Please send your full application consisting of a motivation letter and CV by E-
mail to: m.bentires-alj@unibas.ch , michal.kloc@unibas.ch and 
ana.quirosgonzalez@unibas.ch  
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