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Pheochromocytom5§ and paragangliomas

= Pheochromocytomas (PCC) and paragangliomas (PGL) are rare tumors arising from neural crest-derived tissues.

PGL arise from A PCCis a PGL that develops in the
N parasympathetic or adrenal medulla
sympathetic ganglia

X

a p J ! —
Aorticopulmonary - ] — ﬁ‘

; ™
ganglia anS of Zuckerkand|

= PGL/PCC are neuroendocrine tumors often secreting catecholamines, resulting in hypertension,
headache, sweating, palpitations...

=  Non-functioning tumors do not produce catecholamines and are difficult to diagnose.
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Genetic susceptibility to pheocﬁomocytomas and paragangliomas
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SDHB mutations and the metastatic phenotype

=  PGL/PCC are generally benign but 10-15% of all cases develop metastases.

= SDHB mutations confer a 19-fold higher risk of metastasis and a shorter survival than patients with malignant tumors
but no SDHB mutation.

Malignancy: 10-15% of cases Metastatic progression Survival in malignant PGL/PCC
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* SNP * DNA methylation * Gene expression ¢ Protein * Metabolite
* CNV * Histone modification * Alternative splicing expresssion profiling in COMETE Network
* LOH * Chromatin * Long non-coding * Post-translational serum, plasma, .
* Genomic accessibility RNA modification urine, CSF, etc. 190 patients
rearrangement * TF binding * Small RNA * Cytokine array
* Rare variant * miRNA 202 tumor samples
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multi-OMICS analysis of the COMETE cohort: a major influence of genetics
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Transcriptome (Affymetrix UG U133 2+), CGH-BAC array, SNP array, Méthylome (puces 27K et 450K, RRBS), miRnome (Hiseq)

mRNA expression clusters
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Normoxia, Hypoxia, Psetidohypoxia
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DNA methy/at'ion-basec;“c’lassification of PGL/PCC

= Consensus clustering reveals 3 homogeneous tumor clusters

= DNA methylation subgroups are highly associated with molecular subtypes and survival:
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Genes epigenetically silenced in SDHx tumors

191 genes are significantly hypermethylated and down-regulated
in SDHx tumors
11.5% of hypermethylated genes (beta-
value difference > 0.1) are down-regulated DNA methylation
in M1 tumors.
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-> Epigenetic silencing of genes implicated in chromaffin cell differentiation and EMT explains the phenotypic
characteristics of these tumors.

Letouzé et al. Cancer Cell. 2013 Jun 10;23(6):739-52



The DNA hypermethylator pher)btype is stronger in SDHB-mutated tumors
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= Comparison of DNA methylation and gene expression changes in M1 tumors with different SDHx mutations:
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Generation and validation of Sdhb-/- mouse chromaffin cells
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Metastatic hallmarks of SdHBF/- cells

Individual migration (Single cell tracking)
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7}he different steps of metastatic dissemination
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Linking SDH to méthylat'ioﬁ'f 2-0G dependent dioxygenases
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DNA and histone methylation in Sdhb-/- mouse chromaffin cells (&S

Histone methylation in Sdhb-/- imCC 5-methylcytosine in Sdhb-/- imCC
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Therapeutic targets
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-> Sdhb-/- cells do not proliferate fast but display a migratory phenotype.
-> Reversal of this phenotype by DAC suggests the use of demethylating agents to treat these aggressive tumors.

Letouzé et al. Cancer Cell. 2013 Jun 10;23(6):739-52



Allograft model of Sdhb~/- imCC
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Magnetic resonance Ebéctroscopy (H-MRS)
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Area under the pic is proportional to
metabolite concentration

Theory
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SUCCES in humans at 3T:'.bn SDHB mutation
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1H-MRS in humans at 3T

SDHx mutations
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