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Mechanisms of breast tumor heterogeneity,
metastasis and resistance: From Bedside to Bench
to Bedside and back again

Breast cancer is the leading cause of cancer death in women and 2.1 million new
patients are diagnosed with this disease annually. Although the overall survival
rates for breast cancer have improved over the last decades, more than 600,000
lives are lost to this disease annually because of drug resistant metastases. A thor-
ough understanding of both cancer cell intrinsic (i. e., cell autonomous) and extrin-
sic (i.e., non-cell autonomous) mechanisms of breast cancer progression is ur-
gently needed to end this stalemate.

The thread connecting the research topics in my lab is tumor heterogeneity. We as-
sess fundamental mechanisms that influence normal and neoplastic breast stem
cells, metastasis, and resistance to targeted therapies at the molecular, cellular,
and whole organism levels. These interdisciplinary projects seek to leverage a
mechanistic insight into personalized therapy, which is a focus of the translation-
al research that we pursue in close collaboration with clinicians (Fig. 1) (www.ben-
tireslab.org).

M. Bentires-Alj is the founder and president of the European Network for Breast
Development and Cancer (www.enbdc.org) that fosters global interactions be-
tween labs in these areas, and co-founder of the Basel Breast Consortium (www.
BaselBC.org), which is committed to promoting local basic, clinical, and transla-
tional interdisciplinary research projects within Switzerland.

Glucocorticoids promote breast cancer metastasis

Transcriptional profiling of tumours and matched metastases revealed cancer-site
specific phenotypes and increased glucocorticoid receptor (GR) activity in dis-
tant metastases. GR mediates the effects of stress hormones and synthetic deriv-
atives. We show that increase in stress hormones during breast cancer progres-
sion resulted in GR activation at distant metastatic sites, increased colonization,
and ultimately reduced survival. The data also reveal that GR activation decreases
the efficacy of the widely used chemotherapy paclitaxel. Corticosteroids such as
dexamethasone are widely used in the treatment of breast cancer to combat side-
effects of chemotherapy and to treat symptoms related to advanced cancer. Our
results suggest that GR activation increases heterogeneity and metastasis and,
thus, call for caution in the use of glucocorticoids in the treatment of BC patients
with cancer related complications (Obardovic, Nature 2019).

Fig.1: Research areas
within the Bentires-Alj lab:
https://bentireslab.org/
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Fig. 2: Basel personalized breast cancer program: Ex vivo and in vivo model systems from
breast cancer patients. A. Scheme displays our clinical collaborators and derived patient-
derived organoids (PDO), patient-derived xenografts (PDX) and PDX-derived organoids (PDXO)
models from different human primary breast tumors (pTu) and metastases (met). B,C. Repre-
sentative bright field images of established PDO (B) and PDXO (C) cultures. D. Images of sec-
tions of a primary tumor and corresponding PDXO models. E. Images of sections of PDXs from
ER+ breast tumors. Expression of ER, PR and HER2 was analyzed by IHC.
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Hippo kinases LATS1/2 control human breast cell fate via crosstalk

with ERa

Using a high-content confocal image-based shRNA screen for tumor suppressors
regulating human breast cell fate, we have discovered that ablation of the Hippo ki-
nases large tumor suppressors (LATS) 1 and 2 promotes luminal fate and increas-
es the number of bipotent and luminal progenitors, the proposed cell-of-origin of
most human breast cancers. Mechanistically, we revealed a crosstalk between
Hippo and ERa signaling. In the presence of LATS, ERa was targeted for ubiqui-
tination and DCAF1-dependent proteasomal degradation. Our findings reveal a
non-canonical effect of LATS in the regulation of human breast cell fate (Britschgi,
Nature 2017).

Swiss Personalized Oncology

The Swiss Personalized Oncology (SPO) driver project, part of the Swiss Personal-
ized Health Network, is chaired by Profs. Bentires-Alj and Michielin (CHUV). SPO
is a Switzerland-wide effort that aims at integrating clinical and molecular infor-
mation from cancer patients, which should ultimately enable more precise diagno-
ses and thus treatments tailored to individual patients. SPO’S main goal is to
achieve interoperability of the clinical and laboratory data from cancer patients in
Switzerland.

Personalized breast cancer treatment

While the SPO is a nationwide effort, we have assembled, a local group of clini-
cians to make up a breast cancer personalized medicine team that should ultimate-
ly improve treatment of patients. Our goal is to collect patient samples and to use
multiomics, combined with drug response profiling and computational analysis, in
the assessment and modeling of cancer and tumor microenvironment heteroge-
neity in a longitudinal way (Fig. 2).
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