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OVERVIEW

In the Microenvironment and Metastasis laboratory, we are
interested in understanding the crosstalk between tumour
and stromal cells along metastatic progression. We are
interested in how tumour cells can extrinsically influence the
evolution of cancer during metastatic spread. For this purpose,
we are analysing 1) the role of small extracellular vesicles
(sEVs) in primary tumour evolution and pre-metastatic niche
formation in melanoma, prostate and pancreatic cancer, and
2) the influence of obesity in breast cancer metastasis, as well
as defining 3) the relevance of nerve growth factor receptor
(NGFR) in melanoma, oral squamous cell carcinoma, and
bladder cancer metastasis, aiming to develop new targeted
therapies.
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RESEARCH HIGHLIGHTS

Relevance of extracellular vesicles in tumour cell evolution
and metastasis. Extracellular vesicles (EVs) contain different
biomolecules including DNA and RNA. However, the
importance of nucleic acids in EVs and the consequences
of its transfer to the tumour microenvironment are poorly
understood. We are exploring the influence of tumour-shed
EVsin surrounding tumour cells, stroma, and healthy tissue
during tumour progression. In addition, we are analysing
EV-associated nucleic acids as surrogate markers of tumour
progression, developing highly-sensitive methods for detecting
minimal residual disease and metastatic risk. Moreover, we
are currently investigating the role of extracellular vesicles
in prostate cancer premetastatic niche formation through
the analysis of their molecular cargo and their influence in
the lymph node microenvironment. We aim to define novel
biomarkers of early dissemination by liquid biopsy and
potentially new anti-metastatic therapies.

Understanding the link between obesity and breast cancer
metastasis. Since obesity is linked to hypercoagulability and
increased risk of breast cancer, we are evaluating if high-fat diet
(HFD) influences breast cancer metastasis. We observed that
HFD increases tumour-platelet-endothelial cell interaction
favouring tumour cell homing and metastasis. Importantly,
our data support that anti-platelet therapies reduce tumour
cell homing and metastasis in HFD-fed mice, supporting the
observation that anticoagulant agents or caloric intake reduction
could modify premetastatic niche formation, decreasing
metastasis in obesity models of triple-negative breast cancer
(TNBC).
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FIGURE 1 Ngfr loss leads to lymph dark zone (DZ) and light zone (LZ).
node germinal center (GC) Wt and KO Ngfr KO GCs are shown
hyperproliferation, aberrant structure, in right panels analysing the
and loss of polarisation. Representative expression of the follicular dendritic
H&E and CD21/35 IHC staining (left cell activation markers CD21/35 (red),
panels) and immunofluorescence MadCAM1 or VCAMI1 (green);
(right panels) of the indicated co-expression of markers is shown in
markers. Immunised wt mice and Ngfr yellow. Observe the lack of polarisation
KO germinal centres are shown in left and structure in Ngfr KO GCs.
panels. Yellow dashed lines divide GC

Defining the role of NGFR in tumour progression,
lymphoproliferative diseases, and autoimmunity. NGFR
is emerging as a key gene for metastatic spread and therapy
resistance in several tumour types. We are analysing the role
of NGFR in tumour metastasis and developing new therapies
targeting NGFR to improve immunotherapy treatment in
metastatic melanoma and other tumours such as oral squamous
cell carcinomas (OSCC) and bladder carcinomas. Moreover, our
datasupportanovel role for NGFR regulating immunity and cell
proliferation in lymph nodes, suggesting an important role in
follicular lymphoma or autoimmune disorders (FIGURE1). B
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