
                                                          

 

Nosopharm signs partnership with INRAE and University 

of Montpellier to develop new anti-infectives 
 
Collaboration aims to produce chemical libraries of bioactive molecules that will 

feed into Nosopharm’s anti-infective screening procedures 

 
Nosopharm and its partner, the DGIMI laboratory (UMR INRAE—University of 

Montpellier), hope to establish joint laboratory in 2023 
 
Lyon, France, March 15, 2022—Nosopharm, specialized in exploring unconventional 
sources of antibiotics to discover new drugs to fight antimicrobial resistance, today 
announces that it has signed a collaboration agreement with the DGIMI laboratory 

(UMR1333: Diversity, Genomes and Insects-Microorganisms Interactions). DGIMI falls 
under the authority of the French National Research Institute for Agriculture, Food, and 
the Environment (INRAE) and the University of Montpellier. The aim of this collaboration 
is to produce chemical libraries of new bioactive molecules which will feed into Nosopharm’s 
anti-infective screening campaigns against antibiotic resistance. ‘France Relance’, the 
French government investment plan created following the Covid-19 pandemic, brings 
financial support to this new collaboration between Nosopharm, INRAE and University of 

Montpellier. 
 
Nosopharm and the DGIMI laboratory set up a research strategy with a view to cataloguing 
the entire range of specialized bioactive metabolites produced by the bacteria strains 
Photorhabdus and Xenorhabdus, as well as by strains frequently associated with them 
(microbiota of entomopathogenic nematodes), regardless of their biological activity. Those 
metabolites will be grouped into libraries that are compatible with biological activity 
screenings used to identify their potential applications for human, animal and plant health. 
 
The production of specialized bioactive microbial metabolites is linked to the presence of 
Biosynthetic Gene Clusters (BGCs) in the genomes of microorganisms. Although many 
BGCs have been identified in certain strains of bacteria, little is known about the chemical 
structures and biological activity of the metabolites associated with them, in particular in 
Photorhabdus and Xenorhabdus. Often the primary obstacle to fully exploiting the potential 

of Photorhabdus and Xenorhabdus is an inability to identify all of the three elements (BGC, 
chemical structure and bioactivity).    
 
“We are delighted to be collaborating with the DGIMI laboratory and its teams. This 
partnership will allow us to bolster our unique expertise in the pharmacological exploitation 
of the bacteria strains Photorhabdus and Xenorhabdus, which are used exclusively by 
Nosopharm. Our objective is to discover innovative anti-infective molecules with new 
modes of action in order to offer solutions in the ongoing fight against antibiotic 
resistance,” said Philippe Villain-Guillot, co-founder and CEO of Nosopharm.  
 
“As a result of this collaboration, we will be able to fully exploit our original collection of 
microorganisms in order to facilitate the discovery of new anti-infective molecules, all 
against the backdrop of a global rise in antibiotic-resistance-related deaths. We will also 
be able to conduct some fundamental research into the role of these molecules in our 

tripartite interaction model, consisting of bacteria, nematodes and insects,” said Alain 
Givaudan, director of research at the DGIMI laboratory. 
 

https://www.nature.com/articles/s41564-017-0039-9?WT.feed_name=subjects_chemical-ecology
https://www.nature.com/articles/s41564-017-0039-9?WT.feed_name=subjects_chemical-ecology
https://www.nature.com/articles/s41564-017-0039-9?WT.feed_name=subjects_chemical-ecology


                                                          
“The discovery of new molecules and their biological activity is crucial to understanding the 
interactions, both between microorganisms and between microorganisms and their hosts. 
This topic is a core component of our curriculum here at the University of Montpellier; this 
collaboration with Nosopharm will enable constructive interactions between the biotech 
industry and our pool of students. The exploitation of new natural molecule resources found 
in our environment seems likely to reveal its true potential in connection with the growing 
problem of antibiotic resistance, which will be a challenge for future generations,” added 

Alyssa Carré-Mlouka, senior lecturer at the University of Montpellier and associate of the 
DGIMI laboratory. 
 
This collaboration brings together the DGIMI laboratory’s expertise in the molecular 
genomics and genetics of the bacteria strains Photorhabdus and Xenorhabdus and 
Nosopharm’s expertise in the production of specialized bioactive metabolites from the same 
strains. The partners initially plan to obtain proof of concept that the project is technically 
sound in genetic engineering terms. Then, they intend to optimize the yields of the new 
procedures. Finally, within the next 12 to 18 months they hope to set up a shared 
laboratory devoted to the chemical ecology of Photorhabdus and Xenorhabdus.  
 
These new chemical libraries may also be made available to companies and third-party 
research institutes in connection with screening campaigns for new molecules of 
pharmaceutical and biotechnological interest. Small molecules actually play a huge role in 

the quest for therapeutic innovations. Of the 63 therapeutic products approved by the FDA 
in 2021, 36 were small molecules, which equates to 57%. As a result, biopharmaceutical 
laboratories are desperately trying to discover innovative small bioactive molecules to add 
to their portfolio of products under development. 
 
The collaboration between Nosopharm and INRAE began as soon as the company was 
founded in 2009. It has resulted in the discovery of three new antimicrobial classes, for 
which three patent requests were filed. The patent for the Odilorhabdins class was granted 
in Europe, the United States, Japan and China. The collaboration has also resulted in five 
articles being published in peer-reviewed scientific journals. 
 

The growing resistance of pathogenic bacteria to antibiotics poses a threat to global public 
health. According to an analysis published in The Lancet in January 2022, 4.95 million 
people worldwide died of diseases linked to antibiotic resistance in 2019; 1.27 million of 

these were a direct result of antimicrobial resistance. The infections caused by antibiotic-
resistant bacteria are among the primary causes of death in all age categories, ahead of 
AIDS and malaria.  
 

Nosopharm is developing a new class of antibiotics, Odilorhabdins, which inhibit the 
bacterial ribosome via a new mechanism of action. NOSO-502, the first clinical candidate 
in this new class, is intended for the treatment of nosocomial infections caused by 
Enterobacteriales, including those that are resistant to polymyxins and carbapenems 
(CRE). In 2017, the WHO identified CREs as a critical research and development priority.  

 
About the Photorhabdus and Xenorhabdus bacteria 
Photorhabdus and Xenorhabdus are bacteria that live symbiotically with entomopathogenic 
nematodes. The genomes of these bacteria contain a huge amount of BGCs, which means they are 
capable of producing a very wide range of small bioactive molecules, called specialized metabolites. 
These small molecules allow the bacteria to interact with their hosts, the members of the nematode’s 
microbiota and their microbial competitors. The study of this chemical diversity and its role in 
interactions among microorganisms and between microorganisms and their environment is known 
as chemical ecology. The specific biological activities of these molecules can be exploited for use in 
human, animal and plant health. Although many of the BGCs of Photorhabdus and Xenorhabdus are 

https://www.fda.gov/drugs/new-drugs-fda-cders-new-molecular-entities-and-new-therapeutic-biological-products/novel-drug-approvals-2021
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02724-0/fulltext


                                                          
known, there is still much to learn about the chemical structures of the molecules associated with 
them, as well as their biological activity.  
 
About DGIMI 
DGIMI is a mixed research unit falling under the authority of INRAE and the University of Montpellier. 
The research conducted there is devoted to the study of the mechanisms of interaction between 
crop-destroying insects, their suite of pathogens and parasites, and their host plants. This research 
takes into account the diversity of the laboratory’s partners and is underpinned by the DGIMI 
laboratory’s knowledge of their genomes.  

www6.montpellier.inrae.fr/dgimi  
 

About INRAE 
INRAE, the French National Research Institute for Agriculture, Food and the Environment is a key 
player in research and innovation. The INRAE research institute was formed following the merger of 
the INRA and IRSTEA institutions on January 1, 2020. It brings together a community of 12,000 
people as well as 268 research, service and experimentation units spread across 18 different centers 
covering the whole of France. INRAE is one of the world’s top research institutions in the field of 
agricultural and food science, plant and animal science, and ecology and the environment. It is the 
foremost specialist in the world when it comes to the interplay between agriculture, food and the 
environment. INRAE’s ambition is to become a key catalyst in the transitions required to respond to 
major global issues. Against the backdrop of a growing population, climate change, resource scarcity 
and declining biodiversity, the institute develops solutions in relation to agricultural diversification, 
improving food quality and sustainable management of resources and ecosystems. 

www.inrae.fr 
 

About the University of Montpellier 
With its 17 faculties, schools and institutes and its 72 research structures, the University of 
Montpellier covers a vast range of disciplines: science, technology, sport and exercise, medicine, 
pharmaceuticals, law, political science, economics and business studies. Today, the University of 
Montpellier is one of France’s largest universities, with more than 50,000 students and 4,800 
members of staff.  
The University of Montpellier is known throughout the world for the excellence of its teaching, 
research and innovative capacity in a host of scientific fields that are linked to some of society’s 
greatest challenges, primarily food security, environmental protection and human health. It features 
at the top of international rankings, having made the top three in the world for ecology according to 
the Shanghai Ranking, the top 200 in the general Shanghai Ranking, and having placed as the top 
French university in the Reuters ranking of the most innovative universities. The University of 
Montpellier is conscious of the role it has to play in the world, particularly when it comes to gender 
equality and the fight against all forms of discrimination, environmental issues, scientific integrity 
and the relationship between science and society.  

www.umontpellier.fr 
Contact: University of Montpellier communication service - Patrick Paris - 
communication@umontpellier.fr 
 
About Nosopharm 
Nosopharm is an innovative biotechnology company specialized in anti-infective drug discovery. The 
company discovers and develops new anti-infective drugs to combat antimicrobial resistance and 
infectious diseases. Nosopharm developed a unique drug discovery platform based on the biomining 
of the bacteria Photorhabdus and Xenorhabdus. Nosopharm is the only biotech company to explore 
these two high-potential bacteria for anti-infective applications. 
Founded in 2009, Nosopharm is headquartered in Lyon, France, and employs a highly-skilled team 
of eight. To date, the company has raised a total of €5.9M ($6.4M) in private equity and €8.6M 
($9.4M) in non-dilutive funding from Bpifrance, IMI and IMI2, the French Ministry of Defense, Region 
Languedoc-Roussillon and FEDER. 
www.nosopharm.com 
 

 
 
 

https://www6.montpellier.inrae.fr/dgimi_eng/
https://www.inrae.fr/en
https://www.umontpellier.fr/en/
mailto:communication@umontpellier.fr
https://www.nosopharm.com/
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Andrew Lloyd & Associates 
Celine Gonzalez / Juliette Schmitt 

UK: + 44 1273 675 100 
US: + 1 617 202 4491 

@ALA_Group 
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