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Nom, prénom du directeur de thése (avec HDR) / Name of the thesis director : COTON Monika
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DESCRIPTION COMPLEMENTAIRE DU PROJET DE THESE/ FURTHER
DESCRIPTION OF THESIS PROJECT

Le module AMETHIS ‘Projet de Recherche Doctoral’ propose les rubriques suivantes sur votre
projet: ‘Résumé’, ‘Enjeux du projet’, ‘Pré-requis’ et ‘Moyens disponibles’. Si vous le jugez utile,
complétez ici la description du projet (e.g. principales étapes de la thése, réseau de
collaborations envisagées, échanges internationaux...) :
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If you consider it useful, complete the project description here (e.g. main steps of the thesis,
network of planned collaborations, international exchanges...):

Contexte socio-économique et scientifique
Ecology and food safety of relevant Thai fermented foods in link with current food transitions and innovations

Food fermentations have been used for centuries, representing a highly diversified category of food products
shaped by the metabolically active microbial communities that intervene during fermentation and impact overall
product quality. While many types of fermented food have been well studied, such as wine, cheeses and dry cured
meats, others remain largely under-explored. These include locally produced, traditional or ethnic foods like Loog
Pang or Koji in Thailand. For such products, microbial diversity and succession, particularly the fungal community
which is a key element for raw material transformation, is rarely mapped as well as the functional roles of the key
microbial drivers. A deeper understanding of microbial diversity and its functional interactions can directly help
enhance product quality, safety and sustainability. In time, improved microbial solutions can then be designed for
better fermentation control, especially in the current context in which fermentations can be impacted by multiple
factors like climate change and food transitions, with shifts in raw material accessibility or quality and evolving
temperature constraints. Beyond the quality aspects, safety issues can also exist such as mycotoxinogenic species
which can be present in these matrices.

This project will be included in the international MYCOBIOMICS 2.0 project (13 partner institutions from 11
countries) and the PhD candidate will be required to go for at least one research mobility period to the BIOTEC
research institute in Thailand.

Hypotheses and scientific questions

In the current context of food transitions and innovations, a better understanding of the food microbiota and their
functional properties, especially in plant-based products, is relevant. This is particularly true for the fermentation
of locally produced ethnic products like Loog pang (produced in Thailand), for which food safety risks such as
mycotoxins may also exist.

In this framework, culture-dependent and -independent approaches (-omics techniques) will be used to decipher
microbial diversity and dynamics during loog pang fermentations, with a special focus on fungal diversity.
Additional techniques will be implemented to determine the functional roles of the main fungal drivers for
fermentation including gas chromatography-mass spectrometry (GC-MS) for volatile compounds and liquid
chromatography-mass spectrometry (LC-MS) for bioactive molecules, including potential mycotoxins. In parallel,
co-occurrence networks will also be used to better understand microbial interactions and functions, to guide the
design of a tailor-made consortia for improved fermentation or product innovation.

Principales étapes de la thése et démarche
This project will be divided into the following tasks :

Task 1. Collecting locally fermented Loog Pang products on markets in Thailand during a research mobility with our
International partner at BIOTEC in Thailand. One fermentation will also be monitored (during a second mobility) at
different stages to study the microbial communities by combining classical cultivation methods with genomic tools
(metabarcoding), to not only provide an ecological view of the fungal and bacterial communities, but also to better
understand the potential food safety issues. Overall, this work will provide a better understanding of microbial
community diversity and dynamics in this food product and determine the main factors that influence the process,
if available (i.e. storage conditions, temperature changes, pH, humidity or water activity...)

This task will also involve isolating and preserving fungi from the collected samples as well as sampling the product
for downstream analyses (Task 2 or 3).

Task 2. Different Loog Pang samples will be first characterized using various techniques (LC, LC-MS, GC-MS) to
investigate the biochemical changes (sugars, organic acids, amino-acids, fatty acids, volatile compounds) occurring
during fermentation. LC-MS will also be used to identify potent bioactive compounds (including mycotoxins). ,
Then, the functional roles of the main fungal drivers for fermentation will be determined. This work will also include
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aspects on fungal development and secondary metabolite production, especially mycotoxins, to take into account
food safety risks in this fermented product.

Task 3. Based on the generated data, co-occurrence networks will be used to pinpoint the main microbial
interactions and functions, and to guide the design of a tailor-made consortia for improved fermentation and
potential product innovation.

Task 4. Based on project progress, pilot scale fermentations (most likely at BIOTEC in Thailand) will be carried out
using solid state fermentations with the newly designed consortium to improve overall product quality and safety.
If relevant, trials will also be performed to test this consortium for food innovation.

The PhD candidate requirements:
® Master's Degree or equivalent Degree in microbiology, molecular biology, and have experience in data

analyses related to their specialty (culture-dependent and —independent approaches, PCR, metagenetics,
statistics...)
Good lab experience with the ability to work autonomously and learn new techniques
Well-organized, rigorous and a good team player, the candidate will be required to work with a team and do
regular progress reports
Be capable of adapting and simplifying a scientific discussion according to the context
Good communication and written skills (protocols, reports, synthesis...), good experience with Office Pack and
statistical analyses

® Fluency in English (both spoken and written), interest in working abroad as part of the PhD work will be
carried out at BIOTEC in Thailand, and be able to present their research in International conferences

e Aninterest in fermentation and food biotechnology as well as experience in biochemistry is an asset.
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Taux d’encadrement doctoral en cours (Total rate of thesis 20%
supervision in ongoing theses) (%) :
Nombre de directions/co-directions de thése en cours (Number 5
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Fonction (Position) : Professor
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JANY JL, COTON M. (2023) Functional diversity of Bisifusarium domesticum and the newly
described Nectriaceae cheese-associated species, Food Research International,
DOI:10.1016/j.foodres.2023.112691

2. CROUS PW, SANDOVAL-DENIS M, COSTA MM, GROENEWALD JZ, VAN IPEREN AL, STARINK-
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(2022) Fusarium and allied fusarioid taxa (FUSA) Fungal System Evol, 9 (1) 161-200

3. SAVARY 0., COTON M., JANY J-L., COROLLER L., COTON E. (2022) Effect of abiotic factors and
culture media on the growth of cheese-associated Nectriaceae species, International Journal of
Food Microbiology, 364, 109509. doi.org/10.1016/j.ijffoodmicro.2021.109509.

4. SAVARY 0., COTON M., FRISVAD JC., NODET P., ROPARS J., COTON E. AND JANY J-L. (2021)
Mycosphere Unexpected Nectriaceae species diversity in cheese, description of Bisifusarium
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from Italy. International Journal of Food Microbiology 411 (2024) 110523
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MOHAMMADPOUR H, NOVELLI E. (2024). Discriminative power of DNA-based, volatilome, near
infrared spectroscopy, elements and stable isotopes methods for the origin authentication of typical Italian
mountain cheese using sPLS-DA modeling. Food Research International, 178: 113975.

3. CARDIN M, CARDAZZO B, MOUNIER J, NOVELLI E, COTON M, COTON E (2022) Authenticity
and Typicity of Traditional Cheeses: A Review on Geographical Origin Authentication Methods.
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FERNANDEZ, S., DEBAETS, S., GUERIN, L., MERCIER, L., COTON, E., HERVE, M., COTON, M.
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Mushroom Aroma” in Wine: A Dual Approach Using Microbiological and Chemical Tools from the

Vineyard to Winery - A synthesis of recent research advances. 2024 OIV proceedings article
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2. COULET, F., HYMERY, N., COTON, E., COTON, M. (2025) Enniatin Mycotoxins in Food: A
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Cell Models. Comprehensive reviews in Food Science and Food Safety, 24(5°, ¢70270.
https://doi.org/10.1111/1541-4337.70270
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Ballan, D., Picot, A., Rolland, N., Bovo, C., Prévost, C., Coton, E., Mounier, J., 2025. Diversity
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