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Short description of possible research topics for a PhD: (10-15 lines in English + optional figure)
The insect gut microbiota is the first organ and barrier in contact with ingested toxins and microbes. Therefore, the integrity of
the intestinal microbiota is likely to be of high importancein modulating the interactions between the host and intestinal
pathogens, and for the capacity of an insect to tolerate the presence of a pathogen. Indeed, in the model insect Galleria
mellonella,it has been recently shown thata colony resistant to Bacillus thuringiensis(Bt)showed a modified bacterial community
(Dubovskiy et al. 2016, Virulence). Moreover it is well known and thatin Spodopteralittoralis,the gut bacterium
Enterococcus. mundtii produces an antimicrobial peptide that strongly inhibits some potentially pathogenic organisms (Shao, et
al., 2017, Cell Chemical Biology).However, another report claimsthat the insect gut microbiota of S.littoraliscould enhance the
impact ofBt (Caccia et al, 2016, Proc Natl Acad USA) Therefore, the role of the gut microbiota in infection processes in insects,
either naturally occurring or following spreading of biological control agents (BCAs), remains contradictory and fragmented and
is far from clear.Here, we propose to use the larvae ofG.mellonella, to assess the virulence and infection process ofBtand of its
Cry toxins that are widely used in organic farming in mosquito control. The aim in this project is to focus on the role of insect
microbiome in host resistance against colonization and infection to make insect-pests more susceptible to pathogen
infection.We have already information on the microbiota of G.mellonella and we can rear axenic insects and modify the
microbiota with antibiotics. In this project we will: 1) use Gm to analyse how the gut microbiota interfere with pathogens entering
by the oral route, such as Bacillus thuringiensis (Bt) 2) Determine the correlation between artificial perturbations of gut
microbiota and changes in the physiological and immunological state of the insect 3) Manipulate the gut microbiota to establish
which components of the insect microbiome are parasitic or mutualistic 4) Use metagenomic and RT-qPCR approaches to
identify the mechanistic impact of the pathogen on antagonistic or synergistic cross-interactions of the microbiota on insect
immunity. This model system is anticipated to provide insights into the importance of septicemia in the killing mechanism
mediated byBtbiopesticides and could provide a sound foundation for developing new insect control strategies aimed at
enhancing the killing-efficacy of biocontrol agents by reducing the immunocompetence of the host.
Required background of the student: A general background in genomic sciences including classes in genetics, molecular
biology, biochemistry and preferably in bioinformatics/statistics for analysis of sequencing data.
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