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PhD opportunity - Understanding and engineering the
cellular properties of g-quadruplex ligands

This PhD opportunity is offered through the BEST Doctoral Programme, led by the University of Toulouse and
co-funded by the European Union through Horizon Europe — Marie Sktodowska-Curie Actions (MSCA
COFUND) and the Toulouse Initiative for Research’s Impact on Society (TIRIS). Thanks to this programme, 19
doctoral candidates will be recruited through an international co-supervision scheme across three major TIRIS
thematic pillars : Health & Well-being, Global Changes and Sustainable Transitions. The entire recruitment
process will take place between November 2026 and April 2027 and will be managed by the University of
Toulouse (UT).

Host Institution Institute of Pharmacology and Structural Biology, Centre National de la
Recherche Scientifique, University of Toulouse, France

Supervisor Dennis Gomez - Deciphering & Drugging DNA Repair team
Co-supervising institution Queen’s University Ontario, Canada
Co-supervisor Anne Petitjean

Contract duration: 36-month  Starting date: September/October 2027

Research topic

G-quadruplexes (G4s) are non-canonical nucleic-acid structures recognized by small molecules known as G4
ligands. Although ligands display similar G4-binding affinities in vitro, they often display markedly distinct
biological effects in cellular contexts. These diverse biological activities have positioned G4 ligands as promising
candidates for therapeutic applications in oncology, neurodegenerative disorders, viral infections, and parasitic
diseases. However, the translation of these compounds into clinically viable therapeutics remains limited by
an incomplete understanding of the molecular determinants underlying their cellular effects. Work from the
Britton team has shown that two ligands, CX-5461 (currently evaluated in phase I/Il clinical trials) and
pyridostatin, exert their cytotoxic effects by poisoning DNA topoisomerase lla (TOP2A) at G4 sites. Preliminary
findings nevertheless indicate that closely related analogues act independently of TOP2A, suggesting that
subtle chemical modifications can substantially alter their mechanism of action.

This PhD project aims to link the chemical structure of G4 ligands to their cellular effects and translate this
knowledge into rational design principles. It will investigate benchmark ligands alongside two families
developed by the Petitjean team: TAC compounds, which induce DNA double-strand breaks and enhance
radiation-associated damage, and PtP2 compounds, one of which inhibits hepatitis D virus replication while
preserving host-cell viability. Comparative profiling will classify ligands according to cytotoxicity, DNA damage,
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TOP2A dependence, and effects on replication and transcription. Genetic, transcriptomic, biochemical and
structural approaches will then identify the mechanisms underlying these responses. The findings will guide
the synthesis of new derivatives, whose localization and protein partners will be investigated using super-
resolution imaging and chemoproteomics. The project will establish design principles for tuning G4-ligand
activity and toxicity, supporting their therapeutic development

Keywords: DNA structure ligands, G- quadruplex, DNA double-strand breaks , DNA repair, Chemical biology

International Co-supervision

The PhD will be jointly supervised by Dr Dennis Gomez from the Deciphering & Drugging DNA Repair team at
IPBS (Toulouse, France) and Dr Anne Petitjean’s team at Queen’s University (Canada), with contributions from
Dr David Monchaud (ICMUB, Dijon, France) to the synthesis of benchmark G4 ligands and their derivatives.

Experience/Skills required :

e Hold, by 23 November 2026, a Master’s degree or an equivalent qualification granting access to doc-
toral studies in France and not hold a doctoral degree.

e Have not resided in France or carried out your main activity in France for more than 12 months dur-
ing the 36 months immediately preceding 23 November 2026. Periods of stay as a tourist, refugee, or
time spent in national service, are not considered as residency.

e Have a B2 level of English

e Specific knowledge of the various DNA repair pathways and secondary DNA structures.

e Skills in tissue culture, imaging, molecular biology (cloning, CRISPR/Cas9, ChIP) and Western blotting

Application Process

Call for application - 23 November 2026
Applications must be submitted online through the application platform : edd-projets.utoulouse.fr

Please contact us at international @ipbs.fr before applying, or if you have any questions regarding IPBS or
the recruitment process. Please use the following email subject line: BEST call — [Supervisor name].

Eligibility check - 24 to 30 November 2026

Written evaluation - 4 December to 15 January 2027

Consolidation of pre-selected projects - 19 January to 19 March 2027
Oral evaluation - 29 March to 4 April 2027

Result - April 2027

Starting date: September/October 2027 (Contract duration: 36 months)

For additional information: https://doctorat.univ-toulouse.fr/cofund-best

About the IPBS

Located in Toulouse, in the sunny southwestern of France, IPBS is a leading research institute affiliated with
the National Center for Scientific Research (CNRS) - the largest public research organization in France - and the
University of Toulouse . The institute brings together 19 research groups.
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IPBS conducts state-of the-art research in cancer biology, immunology, microbiology, structural biology and
biophysics. It is a world leader in the discovery, characterization, validation and exploitation of novel pathways
and pharmacological targets in the fields of cancer, infection, and inflammation. The institue combines
molecular and cellular biology approaches and in vivo experiments.

IPBS offers an international and interdisciplinary research environment, with access to advanced facilities and
opportunities for scientific and career development. The institute benefits from a collaborative and
international scientific culture, and is committed to promoting equality, diversity and inclusivity.



