N

N

Probiotics impact on Tenebrio molitor growth, microbial
composition and pathogen infection

Christina Nielsen-Leroux, Carlotta Savio

» To cite this version:

Christina Nielsen-Leroux, Carlotta Savio. Probiotics impact on Tenebrio molitor growth, microbial
composition and pathogen infection. International Congress on Invertebrate Pathology and Microbial
Control and the 55th Annual Meeting of the Society for Invertebrate Pathology, Robert Harrison, Jul
2023, Park City, United States. hal-04370193

HAL Id: hal-04370193
https://hal.inrae.fr /hal-04370193

Submitted on 2 Jan 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-04370193
https://hal.archives-ouvertes.fr

Oral student presentation

The 2023 International Congress on Invertebrate Pathology and Microbial Control and the
55th Annual Meeting of the Society for Invertebrate Pathology (SIP 2023)

July 30 to August 3, 2023 , College Park, Maryland, USA.

Probiotics impact on Tenebrio molitor growth, microbial composition and pathogen infection

Savio Carlotta " 2 5, Herren Pascal?>*#4, Agnés Rejasse’, Annette Bruun Jensen?, Joop J.A. van Loon®,
Christina Nielsen-Leroux’

"Université Paris-Saclay, INRAE, AgroParisTech, Micalis Institute, Domaine de Vilvert, 78350, Jouy-
en-Josas, France; ?University of Copenhagen, Department of Plant and Environmental Sciences,
Thorvaldsensvej 40, 1871, Frederiksberg, Denmark; 3UK Centre for Ecology & Hydrology, Maclean
Building, Benson Lane, Crowmarsh Gifford, Wallingford, Oxfordshire OX10 8BB, United Kingdom;
“University of Leeds, Faculty of Biology, Leeds LS2 9JT, United Kingdom, *Wageningen University,
Department of Plant Sciences, Laboratory of Entomology, 6708 PB Wageningen, The Netherlands

Address for correspondence: carlotta.savio@inrae.fr

The yellow mealworm Tenebrio molitor is an insect model for infection and immunity studies and is
mass-produced as feed and food. The industrial rearing of T. molitor on agricultural by-products may
expose larvae and adults to entomopathogens used as biocontrol agents, like bacterial spores/toxins
of Bacillus thuringiensis or conidia of the fungus Metarhizium brunneum, that could impact T. molitor
survival and growth. Therefore, as for other animal livestock, the possible benefits of addition of living
or tantalized probiotic bacteria to the insect feed are investigated. Two probiotic stains, Pediococcus
pentosaceus KVL B09-1 and Lactobacillus plantarum WJB were added to wheat bran (WB) or wheat
bran added with dried egg white (WE) during development from the egg to larvae weighing 20 mg, after
which larvae were exposed during 72 h to B. thuringiensis, M.brunneum or their combination in
simulated optimal rearing conditions. Larval survival and weight gain were recorded for 14 days and the
bacterial microbiota composition was analyzed by 16S rDNA sequencing at day 0, 3 and 14 after contact
with the pathogens, to define the impact of feed composition and probiotics on T. molitor survival, growth
and microbial composition. Results show evidence of increased weight gain and differences in microbial
community in larvae fed with WE diet. Positive effects on growth and increased survival rate on T.
molitor larvae reared on feed supplemented with probiotics, conferring increased survivability and weigh
gain case of co-infections and suggesting a role of probiotic-host-microbiota interactions in maintenance
of insect health. At the end of the experience, all individuals presented a comparable microbial
community composition, highlight the inability of the probiotic strains to persist in the larvae after
probiotic removal from the diet.



