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RESEARCH HIGHLIGHTS
Figure ( A ) Phosphorylation profiles
of whole tumours from TNBC with
and without relapse were obtained
by mass spectrometry. ( B ) Kinases
with increased function accounting
for such profiles were solved through
an in-house algorithm (“ Kinase-set
enrichment analysis ” or KSEAS ”). ( C )
This information was then translated to
immunohistochemistry ; the left sample
shows a patient with hyperactivated
ERK, compared to a hypoactive one.
( D ) Combined treatment with agents
targeting the 2 top-hits ( CDK4/6 plus
ERK inhibitors ) in TNBC xenografts
achieved a synergistic effect.

OVERVIEW

The Breast Cancer Clinical Research Unit ( BCCRU ) focuses on
the translational interface of therapeutic development. Breast
cancer is a heterogeneous disease, and thus, there are large
inter-patient variations in terms of disease course, prognosis,
relapse and resistance to conventional or targeted therapeutics.
Our activities are directed towards personalised treatment, and
range from preclinical models to the sponsoring of multicentric
clinical trials. Specifically, our research areas are :

“ In 2018, the BCCRU completed
the first study elaborating a kinasebased taxonomy of triple-negative
breast cancer. This will enable
therapeutic and biomarker-based
precision-medicine initiatives.”

ɗɗ Discovery of new targets for breast cancer prevention.
ɗɗ Breast cancer functional taxonomy : by using a systems
biology approach, we are clustering the disease into subtypes
defined by biologic features that constitute therapeutic
targets.

ɗɗ Study of the mechanisms of resistance against targeted
therapies.

ANNUAL REPORT 2018

This year, we completed the first phosphoproteomic taxonomy
of triple-negative breast cancer ( TNBC ), the most deadly
subtype of this disease. Next-generation sequencing studies
have failed in the task of finding simple biomarkers for complex
phenotypic traits, such as response or resistance to therapeutic
agents or disease course outside the context of penetrant
oncogenic-addiction drivers. Rather, the TNBC phenotype
traits are the result of multiple contributing low-penetrance
mutations. We have found that different clusters of mutations
collapse into discrete patterns of activation of the proteome in
the form of protein phosphorylation, and that such patterns are
driven by a small number of hyperactive/hypoactive kinases.
Specifically, we found 6 kinases that, when all of them are
“ switched off ”, patients are long-term disease-free after >10
years. However, when 1 or more of those kinases are “ on ”,
the risk of relapse increases 10-fold. More importantly, all 6
kinases are actionable and we have found profound synergy
in all 2-by-2 combinations in preclinical models.
On the clinical side of our activities, during 2018, we completed 2
clinical trials that were launched based on our research.
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Specifically, one of the trials explored the reversal of immunetolerance induced by chronic hypoxia observed after prolonged
exposure to antiangiogenics. A second trial explored the reversal
of the metabolic switch of tumours experiencing vascular
normalisation in response to antiangiogenics. Both trials
implement targeted agents ( a PD-L1 inhibitor or a mitochondrial
inhibitor, respectively ) directed against the 2 main regulatory
nodes in each of the 2 major patterns of angiogenesis inhibitor
escape identified during the period 2015-2017. s
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