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EuReCa International PhD Program

PhD thesis project

2021 Call for application

General information

Call 2021
Reference 2021-07-HERNANDEZ
Keyword(s) Gut epithelium; Development and Physiology; Immune Cytokines;

Zebrafish; Microscopy and transcriptomics

Director(s) and team

Thesis director(s) Pedro Hernandez
Research team Development and Homeostasis of Mucosal Tissues
Research department U 934 - Genetics and Developmental Biology

Description of the PhD thesis project

In our group we work at the intersection of immunology and developmental biology.

Our primary goal is to understand how environmental cues interact with host genetic networks to regulate
organ development and physiology. We focus particularly on the intestine, which initially forms without
major influence of extrinsic factors but later develops in interaction with several commensal
microorganisms and dietary nutrients.

We study how the crosstalk between the immune system and environmental signals regulates gut
development and epithelial function. To study these questions, we exploit the advantages of the zebrafish
model such as ex utero and rapid development, transparency, large progeny, and simple genetic and
environmental manipulation. We combine live imaging, flow cytometry, and bulk and single-cell
transcriptomics with models that induce mucosal stress, including pathogenic challenges.

Project abstract: cytokines are small secreted proteins originally characterized as leukocyte-derived
modulators of defense responses.

We have recently found that gut epithelial cells of the zebrafish larva express several cytokines before
cytokine-expressing lymphocytes develop and populate this organ. These cytokines were thought to be
produced only by leukocytes and we found that disruption of their signaling results in a profound
impairment of gut development. We hypothesize that the orchestrated action of cytokines in the gut is
essential for its development and the establishment of a functional epithelial layer.

We propose a research project aiming to uncover how cytokine signaling controls intestinal development
and homeostasis. Also, we aim to determine the relationship between the microbiota and cytokine
function in the control of intestinal development and physiology.

This project will provide fundamental insights into how intercellular communication mediated by immune
signals controls organogenesis and maintains tissue homeostasis.
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https://science.institut-curie.org/research/biology-cancer-genetics-and-epigenetics/developmental-biology-and-genetics/development-of-mucosal-immunity-and-tissue-integrity/
https://science.institut-curie.org/research/biology-cancer-genetics-and-epigenetics/developmental-biology-and-genetics/

International, interdisciplinary & intersectoral aspects of the project

We will exploit and strengthen our ongoing local and international collaborations: Jean-Pierre Levraud,
Institute of Neuroscience, Paris-Saclay, France (zebrafish immunity); Jean-Marc Ghigo, Institut Pasteur,
Paris, France (gut microbiota); Carmen Feijoo, Andres Bello University, Santiago, Chile (diet-induced gut
inflammation in zebrafish); Eduardo Villablanca, Karolinska Institutet, Sweden (mouse and zebrafish gut
immunology).

The student will have the opportunity to do research stays in these laboratories. Also, the fish lines that will
be generated will be used for high-throughput screening of molecules modulating gut inflammation (with E.

Villablanca).

Finally, this project combines conceptual and technical approaches used in developmental biology,
immunology, and bioinformatics.
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Expected profile of the candidate

Applicants should be strongly motivated to study biological phenomena in an in vivo context, and should
show a solid capacity for independent and creative thinking as well as for team work. Background and
strong interest in developmental biology and/or immunology is strongly recommended. Interest in
comparative biology using different animal models, as well as translational applications to humans are
desired. Knowledge in bioinformatic analysis is a plus but not compulsory. Experience in molecular biology,
RT-gPCR, microscopy and flow cytometry are also a plus.

P

TOGETHER institut
LET'S BEAT CANCER



