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Integrating gut microbiota in an innovative human stomach and small intestinal in vitro model 

to speed-up the development of new therapeutic strategies against metabolic diseases


Job offer: Pack Ambition Recherche MICROMETiv PhD position
Host university: Université Clermont Auvergne, Clermont-Ferrand, France 

Host laboratory : MEDIS (Microbiologie, Environnement Digestif et Santé), Clermont-Ferrand, France ; Valbiotis SA Biopole Clermont Limagne, Riom, France ; in partnership with Prodigest and Cmet (Center of Microbial Ecology and Technology), Ghent, Belgium
PhD awarding institution: Université Clermont Auvergne, Clermont-Ferrand, France
Names of supervisors: Stéphanie Blanquet-Diot (MEDIS), Yolanda Otero (Valbiotis) and Tom Van de Wiele (Cmet)
Total duration: 36 months

Starting date: January, 1st 2022




GENERAL DESCRIPTION OF MICROMETiv PROJECT
Nonalcoholic steatohepatitis (NASH) is a multifactorial disease leading to liver damages and involving gut microbiota perturbations. Valbiotis company has recently developed a unique combination of plant extracts, Totum-448, as an alternative nutritional solution for the overall management of NASH. The preclinical evaluation of active compounds can be carried out in rodents, but this approach remains limited by large differences between animal and human digestive physiology (especially in the composition of the gut microbiota) and increasing regulatory and societal constraints. A relevant alternative is to use complex and dynamic in vitro models of the human digestive environment, such as the ESIN (Engineered Stomach and Small Intestine) system developed by MEDIS unit at Clermont Auvergne University. In this context, the first objective of the MICROMETiv project is to integrate the jejunal and ileal microbiota in ESIN, leading to the development of the most complete system of the human upper gastrointestinal tract worldwide. The second objective of the project is to collect information on the fate of Totum-448 plant extracts in the simulated human digestive environment (mainly bioaccessibility, metabolism by the microbiota) and their mechanisms of action, including the ability to reduce intestinal absorption of lipids and carbohydrates, limit dysbiosis of intestinal microbiota. Finally, the modulation of the hepatic metabolic pathways by Totum-448 metabolites will be investigated thanks to the innovative coupling of ESIN with hepatocytes. 
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The PhD candidate will first perform a literature review to gather all the available information on human jejunal and ileal microbiota, under healthy and NASH conditions, in collaboration with Ghent University. Then, he/she will participate to the technical improvement and validation of the ESIN system by integrating small intestinal microbiota, using defined consortia of microbial strains or inoculum derived from human fecal samples. In this context, the PhD candidate is intended to realize short stays in Ghent (Belgium) at Prodigest, a world leader company in in vitro gut simulation. The PhD student will also perform all the experiments aiming to better understand the mechanisms of action of Totum-448 in NASH, in particular in relation with the gut microbiota modulation, using in vitro models of increasing complexity (batch cultures of intestinal microbiota, cell culture of hepatocytes, ESIN, and ESIN associated to hepatocytes in culture).
· Required knowledge

· Biology: digestive physiology, gut microbiota, metabolic diseases, molecular and cell biology 

· Advanced skills in microbiology (aerobic and anaerobic) and cell culture
· Knowledge of in vitro gut models 

· Knowledge of bioinformatics and statistics will be particularly appreciated 

· Research skills: 

· Carrying out in vitro batch fermentation and cell culture experiments
· Culture of aerobic and anaerobic microorganisms 
· Molecular biology techniques (nucleic acid extraction, qPCR, RTqPCR) 
· Analytical techniques (determination of gases and microbial metabolites by liquid and gas chromatography) 
· Data analysis (bioinformatics, biostatistics) 
· Participation in common tasks in the laboratory 
· Writing of scientific articles and literature reviews 
· Communications in national and international meetings

· Behavioral skills: 
· Ability to work in a team 
· Autonomy 
· Rigor 
· Ability to adapt to interdisciplinary work (microbiology, in vitro fermentation, molecular and cellular biology, bioinformatics, biostatistics)

Income 

Gross salary of 1,866 €/month for 36 months

Specific requirements
- Applicant must have a Master’s degree (or any equivalent diploma) in the relevant area (biology, microbiology, digestive physiology, cellular biology, molecular microbiology).

- Applicant must have solid written and oral communication skills in English but the application is opened to candidates from all nationalities
TO APPLY FOR THE POSITION
The applicant must provide:

(i) A one-page motivation letter outlining why he/she should be considered for this position.

(ii) A detailed CV – This should include details such as education, work experience, skills, research interests, names and contact details of two referees (at least one academic) willing to be contacted about the candidate’s suitability for the position, and a list of publications if any.
(iii) A transcript of their master studies’ grades (including the overall grade) if available.
(v) At least one letter of recommendation, preferably by the Master's thesis supervisor. 

Applications should be sent by e-mail to Dr Stéphanie Blanquet-Diot 
stephanie.blanquet@uca.fr
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