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OVERVIEW

Our Group is mainly interested in identifying genetic risk
factors involved in endocrine tumour susceptibility. Through a
comprehensive analysis of tumour genomic features, we have been
able to propose diagnostic and prognostic markers, to identify
altered pathways that could be therapeutically targeted, and to
identify new major susceptibility genes.

We are also interested in defining markers associated with
differences in anticancer drug response and toxicity. We are applying
“omic” analyses to a large series of clinically well-characterised
patients. The aim is to identify new therapeutic approaches to
personalise cancer treatment. These efforts will collectively improve
the diagnosis, prognosis, and treatment of patients.

“We identified novel
molecular drivers and
diagnostic pitfalls in head
and neck paragangliomas,
refining genetic diagnosis
and improving patient
stratification.”
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RESEARCH HIGHLIGHTS

Molecular profiling unveils novel genetic drivers and
exposes critical diagnostic limitations in head and neck
paragangliomas

Head and neck paragangliomas (HNPGLSs), comprising ~60% of all
paragangliomas, have remained genetically under-characterised
compared with pheochromocytomas and paragangliomas at other
sites, limiting precise patient stratification and risk assessment. In
our comprehensive study, we analysed mutation rates in a large
cohort of PPGL patients and performed multi-omic profiling of
wild-type HNPGLs. We found that HNPGLs harbour significantly
fewer mutations in established PPGL susceptibility genes compared
with tumours at other locations (28% vs 48%) (Figure 1A), revealing
asubstantial fraction of genetically unexplained cases and a striking
female predominance among mutation-negative patients, suggesting
potential sex-specific genetic or epigenetic mechanisms.

Through transcriptomic and multi-omic profiling, we identified
two previously unrecognised and biologically distinct molecular
subgroups of HNPGLs. The first, SDH-like tumours, exhibit
transcriptomic signatures reminiscent of SDH-mutated PPGLs,
while the second, DNMT3A-like tumours show gene expression
patterns consistent with dysregulation of the Polycomb repressive
complex 2 (Figure 1 B-C). This stratification provides a robust
framework for understanding tumour heterogeneity and offers
arefined molecular classification that had not been previously
appreciated in this patient population.

Crucially, SDH-like tumours harboured previously undetected
pathogenic SDH alterations masked by standard sequencing, while
routine SDHB immunohistochemistry frequently produced false
positives, highlighting a major diagnostic limitation (Figure 1D).
Accurate molecular testing is thus essential for correct genetic
counselling, surveillance, and management.

DNMT3A-like tumours contained recurrent variants in CDKNIC
and chromatin remodelling genes, and three independent truncating
mutations in STAG2. Together with negative STAG2 THC (Figure 1E),
these data support STAG2 as anovel driver in HNPGL pathogenesis.
These findings expand the spectrum of molecular alterations,
enabling future mechanistic studies and potential therapeutic
exploration.

Overall, our work advances the molecular understanding of HNPGLs,
uncovers new genetic drivers, clarifies hidden SDH deficiencies,
and exposes critical diagnostic gaps with direct implications for
patient care. Integrating multi-omic data with clinical annotation

provides a robust resource to guide genetic diagnosis, improve
risk stratification, and support precision medicine approaches,
ultimately enhancing outcomes for patients affected by these rare
and challenging tumours.

Integrative bulk and spatial omics uncover drivers of
advanced medullary thyroid carcinoma

Advanced medullary thyroid carcinoma (MTC) is arare, aggressive
neuroendocrine tumour with limited therapeutic options and poor
prognosis. We performed comprehensive multi-omic profiling of
56 MTC samples, integrating somatic copy number, mutation,
transcriptome, and spatial transcriptomic analyses, complemented
by functional validation in cell models. We uncovered critical
molecular events associated with advanced disease, including MYCN
copy gain, allelicimbalance favouring RET and HRAS mutant alleles,
and dominant RET p.Met918Thr expression driving hyperactive
MAPK signalling. Spatial transcriptomics of angioinvasive foci
revealed activation of inflammation, epithelial-to-mesenchymal
transition, vasculogenesis, and intercellular communication
pathways. Functional modelling confirmed RETp.Met918Thr
dosage effects on selpercatinib response. This study delineates the
molecular landscape of metastasis and tumour cell intravasation
in MTC, highlighting novel prognostic markers and actionable
therapeutic targets, with broad implications for improving the
management of advanced neuroendocrine tumours. Wl

FIGURE 1 (A) Sex distribution across
PPGL subtypes (head and neck: HNPGL;
thoracoabdominal: TAPGL; adrenal: PCC)
and association with mutations. (B)
RNA-seq clustering identifies 2 HNPGL
subgroups: SDH-like and DNMT3A-like.

(C) Differential expression analysis
between the 2 subgroups reveals
182 altered genes, enriched in TFs
and pathways related to neural crest
development. (D) Re-evaluation of SDHB
IHC classified SDH-like samples HN16-

HN20 as inconclusive, while HN21 and
HN22 showed atypical staining. (E) IHC
shows loss of STAG2 in mutant versus
normal sustentacular cells (arrows).
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