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Germ cell tumors (GCT)

• < 1% malignancies in men

• Young patients : 15-40 years old

• 95% gonadal

IGCCCG classification

in prognostic groups

Metastatic germ cell
tumors represent the

most curable metastatic
cancer in males

Gillessen et al JCO 2021
Beyer et al. JCO 2021

NSGCT

SGCT



Gillessen et al JCO 2021
McHught et al CA J Cancer 2024

Updated prognosis of non seminoma germ cell tumors according to IGCCCG 

However…

Updated prognosis of seminoma germ cell tumors according to IGCCCG 

… > 30% of NSGCT and > 10% of SGCT will die in the first 5 years



Mediastinal tumors
Non-pulmonary visceral metastasis
High levels of tumor markers

Poor prognostic
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Mediastinal tumors
Non-pulmonary visceral metastasis
High levels of tumor markers
Different response patterns: Cisplatine refractory and resistant tumors, late relapse

Chovanec et al BMJ 2022
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GRES

Primary objective: To analyze advanced germ cell tumor subgroups using massive exome sequencing and 
transcriptomics techniques with the intention of defining a predictive signature and identifying therapeutic 
targets, including potential anti-PD-1/PD-L1 immunotherapies by exploring immune clusters. 



Methodology

3. RNA + DNA extraction

- 19 hospitals
- 114 patients
- 171 FFPE blocks

1. Sample collection

Tumor component 1

Tumor component 2

Azueta (Basurto Hosp) 
& E. Caleiras (CNIO)

2. Pathology revison

RNA
+ 

DNA

RNA-seq

stored

J. de Nicolás; CNIO

n RNA-seq samples

Normal tissue 8

Tumor tissue 122 primary + 5 MTX

Seminomas 33

Emb. Carc. 48

Yolk Sac 27              

Coriocarc. 19

TOTAL = 135

4. mRNA library preparation & Sequencing

-3’UTR mRNA

-10M reads/sample

-Single end; 150 bp

- NovaSeq X

Genomics Unit, CNIO

5. Bioinformatic processing

A. Arenas, CNIO

I. Durán
N. Muñoz



Results: Transcriptomic analyses

Based on TCGA, CellReports 2018

High KIT expression in seminomas High de novo DNA methyltransferases in EC component

Dedifferentiation

Testis Specific Antigens
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Results: Global transcriptomic landscape of GCTs

Hystologic subtypes are well distinguished by transcriptomic analysis



Most paired samples that cluster together→ complexity of mixed tumors

Results: Global transcriptomic landscape of GCTs
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IGLC2

LRRC15
ONECUT1

ADAMTS19

341 Differential Expressed Genes (FDR>0.1) 
(all histologies)

Results : Resistant vs Sensistive tumors

- Gene candidates already reported in other tumor types (i.e
CENPL, ACTN1, HSP60 )

- Alterations in pathways related to:
a) DNA repair,
b) Methylation
c) Apoptosis
d) WNT

- Predictive gene signature in progress

Upregulated in resistantDownregulated in resistant



CONCLUSIONS

- Germ cell tumors are very heterogeneous with frequently mixed histologies

- Transcriptomic analysis of poor prognostic tumors results in clustering of the
different histologic subtypes

- Cisplatin resistant tumors exhibit alterations in pathways related to DNA repair, 
methylation, and apoptosis.

- A lot of work to do: predictive gene signature, DNA analysis, subgroups analysis…

- Multidisciplinary teams and multicentric aproaches are necessary to improve
outcomes in rare cancers.





19 centres 
Hospital Marqués de Valdecilla, Cantabria HM Sanchinarro (CIOCC), Madrid
Hospital Arnau de Vilanova, Valencia Hospital Insular de las Palmas
Hospital 12 de Octubre, Madrid IVO, Valencia
Hospital Ramón y Cajal, Madrid ICO Hospitalet, Barcelona
Hospital Universitario de León Fundación Jiménez Diaz, Madrid
Hospital Clínico San Carlos, Madrid Hospital Alvaro Cunqueiro, Vigo
Hospital la Fé, Valencia Hospital de Laredo, Cantabria
Hospital de La Paz, Madrid Hospital del Peset
Hospital de Txagorritxu, Vitoria
Hospital de Sierrallana, Cantabria
Hospital Sant Joan de Reus, Tarragona
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