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Estimated number of melanomas in Europe Melanoma differentially affects populations 

LB Alexandrov et al. Nature 000, 1-7 (2013)

Melanoma is the 
most genetically 
heterogenous of 
human cancers



Stages of melanoma

Epidermis

Dermis

Subcutaneous 
tissue

Stage 0
Melanoma in situ

Stage I
Thin melanoma

Stage II
Localized melanoma

Stage III
Spread to nearby 

lymph nodes

Stage IV
Spread to 

distant organs

Pigmented nevi
Compromised 

immune system
Sun exposure • What are the molecular mechanisms responsible the 

pathogenesis of melanoma?

• What drives the recurrence and resistance to therapy?

• How can we impact the clinical decision-making towards 
precision medicine?



Multi-omics
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Bioinformatics

Validation

Data-driven knowledgebase

Data-driven approach to understand 
molecular mechanism of melanoma
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Prospective melanoma cohort study (Cuarto study)

Proteomics, PTMs analysis

Whole exome sequencing on tumor samples
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MHC protein complex

Regulation of Immune system

Antigen processing and presentation is heavily 
mutated and dysregulated in melanoma



Melanoma samples Plasma proteome from melanoma patients

Melanoma proliferation is supported by the modulation 
of the immune system at different molecular levels



Mitochondrial proteome in melanoma metastases



Targeting the mitochondrial translation and OXPHOS 
impairs the proliferation of melanoma cells



The alpha cohort study

12 early-stage primary melanomas 
n=6 non-recurrent; n=6 recurrent melanoma within 5 years



The MM500 study
covering to a large extent the melanoma disease presentation

Clin. Transl. Med. 2021;11:e473.Clin. Transl. Med. 2021;11:e451.

+16 000 proteins
50 000 phosphorylation sites
4 000 lysine acetylation sites 

The human melanoma 
proteome atlas



The melanoma disease presentation 

at the functional proteome level



Female reproductive system

Hypothalamus

Pituitary 

LHFSH

GnRH

Dominant 
preovulatory 

follicle

Small antral 
follicles

OVARY

Preantral 
follicles

ovulatio
n

Primordial 
follicles

GnRH

~45µm ~20mm

https://smart.servier.com/

The follicular fluid acts as a 
vehicle for paracrine signaling 

between the oocyte and 
somatic cells of the follicle to 

ensure oocyte growth, 
development, and 

maturation.
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OVARY

FF contains a high number of plasma constituents 
transferred through the follicular basal membrane as 
follicular expansion. 

It attenuates the detection of low abundant proteins.

Small antral follicles

Pre-ovulatory follicles

>14mm

Is it possible to identify more proteins involved in folliculogenesis and oocyte development?

Previous proteomics studies in Follicular Fluid

Rigshospitalet tissue

fertility 
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Sample 
collection

ovarian 
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Follicular fluid (FF) 
extraction

Small antral 
follicles (~3-8 mm)

Quantitative 
Proteomics

LC-MS/MS
MS1

MS2
Protein identification

Lund University

•Diseases unrelated to the ovary
•Ovary with a macroscopically 
normal appearance.

31 unstimulated women
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We reported the largest number of proteins 
identified in ovarian follicular fluid 

Proteomics of follicular fluids

Hum Reprod. 2021 Feb 18;36(3):756-770. 

Proteins involved in the 
ovarian follicle development
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Proteins related to upcoming 
oocyte maturation

Proteomics of follicular fluids
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Metabolism of proteins
Transcription
Epithelial to mesenchymal transition
Extracellular matrix organization
Innate immune system

Pathways

6 women 
(age: 31 ± 1.8)



Polycystic ovarium syndrome study
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