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Incidence Mortality
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Data were extracted from Cancer Today, IARC,

https://gco.1arc.who.int/today (data version: Globocan 2022, version 1.1)



Our Vision




Who are we?
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Overarching Objectives

* Prevent melanoma onset by decoding the impact of chemical exposures on UVA-induced
damage in early childhood, including ECM remodelling and skin cell mutations that shape

the melanoma niche.

« Map multimodal data from tumour biopsies of young adult patients to resolve the spatial
context of cell subsets, proteins, lipids, and metals within the tumour and its
microenvironment.

« Transform mechanistic and spatial insights into a computational model of melanoma cell-
ECM interactions, migration, and proliferation as hallmarks of disease progression.

* Predict patient-specific risk of melanoma metastasis by identifying biomarkers and
environmental exposure signatures within the ECM, immune cells, structural cells, and
melanoma tissue.

 Engage and empower citizens and patients by communicating scientific evidence,
restoring public trust, guiding EU regulations, shaping prevention strategies, and
enhancing awareness campaigns.
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How will we do this?
Co1 )
(o)

UV/chemical induced effects on gene expression & ECM in )
healthy skin shaping a potential melanoma niche

healthy cohort questionnaires blus:isr:es
7T H
= m UVA/chemical
=i { 1 w S \g’

effects on healthy
skin

irradiation
previous exposure to
UV irradiation &
skincare products

sun-exposed vs
non-exposed

ex vivo exposure model

(04)

@

ECM
characterisation in
melanoma

Integrated spatial
multiomics atlas

structural mechaniqal A cellular
SHG imaging & ECM analysis Rhe“J[OQY m?crrlggsz’npy 03
F =
L _‘V ECM effects on
melanoma
H | l !E subpopulations
= .
gl mgn nutrient

(o3)

= media /

proliferating resting

cell proliferation

melanoma-ECM
model

signature gene cell cluster

Computational 3D

poons expression  definition
6 ( 06 )
':
) .
@ Biomarker panel
@ for risk prediction
|_

(07)

EC

citizen / patient
engagement &
policy impact

Funded by
the European Union

06
Biomarker panel for risk
prediction
melanoma DNA/RNA PCR
sample extraction m =
vad T~
°!
@ \‘//
Accuracy
panel 4
%’ / nel3 comparison
g / panel 2 to clinical
8 // panel 1 outcome

Prediction accuracy

spatial

transcriptomics

e B T
o

nejal

uol
[ea1uld 3 u

o3 )

In snu feature mapping and spatial profiling

ECM characterisation in tumor microenvironment

Tissue Microscopy ECM analysis pipeline

SHG image of ECM ECM fiber single fiber
‘segmentation parameter
ECM imaging R 1
> | |
&
&

bulk ECM analysis fiber orientation alignment &

L  density
‘Ju~

- metabolomics/ iy &

patient biopsy Iipidomics

' il Y

4 o

Clinical data

patient cohort (<39 yrs) data mining
</
—>
l validation using patient data &
pathology foundation model l

Morphological feature

Histologic Phenotype Clustering
detection -

......




Expected results & impact W
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