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PhD opportunity to apply for a 3 years PhD position -
MAP-GET : Mapping of cellular targets following gene
electrotransfer in tumors

This PhD opportunity is offered through the BEST Doctoral Program, 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 program, 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 Muriel Golzio - Cellular Biophysics team
Co-supervising institution Institute of Oncology, Ljubljana, Slovenia
Co-supervisor Bostjan Markelc

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

Research topic

Gene electrotransfer (GET) with plasmid DNA is a promising non-viral method for in vivo gene delivery,
especially in oncology and immunotherapy. This project seeks to clarify GET’s mechanisms within the tumor
microenvironment (TME) by combining single-cell and spatial analysis. The goal is to link gene delivery
parameters to the identification, localization, and functional characterization of transfected cells.

GET offers advantages over viral vectors, such as improved safety, lower immunogenicity, and the ability to
deliver large genetic constructs. However, its efficacy is hindered by the TME’s complexity, which includes
stromal fibroblasts, endothelial and immune cells, and extracellular matrix components. These elements affect
electric field distribution, plasmid accessibility, and cellular uptake. For example, the extracellular matrix can
impede plasmid diffusion, while dense cell packing and variable conductivity alter electric fields at the cellular
level.

While high transfection efficiencies are achievable in 2D cultures, they drop significantly in 3D structures like
tumors, where gene expression is often limited to peripheral layers due to physical barriers. Additionally, GET
can target diverse cell types, including fibroblasts, endothelial cells, and immune cells like dendritic cells and
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macrophages. This broad targeting is beneficial for immunotherapy but introduces complexity, as different cell
populations may respond differently to electric pulses.

A critical gap remains: the specific cell populations transfected in vivo, particularly immune cells in the TME,
are poorly understood. Most studies focus on overall transfection efficiency rather than systematically
identifying transfected cells. The functional consequences of transfecting different cell types also vary—tumor
cell transfection may induce cytotoxicity, while stromal or immune cell transfection may modulate the TME
through immune activation or cytokine production.

In summary, plasmid DNA-based GET is a clinically relevant gene delivery method, but its success depends on
the interplay between physical parameters and the TME’s biological context. Addressing the knowledge gap
about transfected cell populations is essential for optimizing GET-based therapies.

Objective

The primary objective of this project is to provide a comprehensive and quantitative characterization of the
specific cell populations within the tumor microenvironment (TME) that are transfected after in vivo GET. This
project will determine which cells within tumors are primarily transfected following gene electrotransfer (GET)
using plasmid DNA. By combining spatial imaging with single-cell analysis using spectral flow cytometry, it will
be possible to distinguish transgene expression in tumor cells, stromal compartments, and various immune
subpopulations. This knowledge will address a critical gap in the field by moving beyond global transfection
efficiency measurements toward a mechanistic understanding of cellular targeting. Most importantly, these
findings will establish a foundation to determine whether the therapeutic effects of GET-based interventions
primarily arise from the direct modification of tumor cells or from the modulation of stromal and immune
components.

International Co-supervision

The PhD will be jointly supervised by Dr Muriel Golzio from the Cellular Biophysics team at IPBS (Toulouse,
France) and Dr Bostjan Markelc’s team at the Institute of Oncology, Ljubljana, Slovenia. The doctoral researcher
will undertake research periods at the Institute of Oncology, with the duration and organization defined
according to the scientific needs.

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 Holding a Master’s degree (MSc, Master 2 or equivalent) in biology, immunology, biotechnology, bio-
physics, or a related discipline, with an excellent academic record and a strong interest in biomedical
research.

e Skills in in vivo experiments, cell culture, flow cytometry, microscopy, cell biology, or quantitative ex-
perimental techniques will be highly valued.
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e Previous experience in electroporation would be an asset, but is not mandatory. Interest in interdisci-
plinary approaches at the interface of biology, physics, and medical technologies is expected. The
candidate should demonstrate scientific rigor, progressive autonomy, initiative, and strong analytical
skills.

e Good written and oral communication skills in English, as well as the ability to work effectively within
a collaborative national and international research environment, will also be required.

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.

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 institute 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.
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