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Steinernema carpocapsae is an entomopathogenic nematode used as biocontrol agent against diverse agricultural pests. When S. carpocapsae meets a prey, it enters the insect's haemocoel through the intestinal tract. Once in the haemocoel, the nematode releases its intestinal bacterial symbiont Xenorhabdus nematophila. Then, the partners act together to kill their host in 24 to 48 hours by septicemia and toxemia. To finish, S. carpocapsae and X. nematophila feed on the insect's tissues to multiply for weeks, after what they reassociate and leave the insect's cadaver.

Getting over the insect's immune system is an important step in the establishment of parasitism.

Over the past decades, many nematobacterial complex virulence effectors with immunosuppressive and immunoevasive properties have been identified. Nevertheless, only few studies have aimed to describe the immune response that is produced by insect hosts after infestation by entomopathogenic nematodes.

Most of them consisted in whole Drosophila melanogaster larvae RNAseq experiments. They show that the bacterial symbiont induces a strong humoral immune response whereas the aposymbiotic nematode seems to mostly induce the expression of developmental and coagulation-related genes.
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We explored the transcriptional responses at two times :

• 8 hpi, a time close to the nematode entrance in the haemocoel • 15 hpi, after the symbiont has grown in the haemocoel but before the insect dies And in two organs :

• Midgut (MG), the entrance site of the nematode • Fat body (FB), the key organ of insects' systemic humoral immune response and a central organ of insects' metabolism

In three independent experiments : -Polyadenylated RNAs from the organs of nine infested and control last instar larvae were purified and a single-end 50 base pairs Illumina sequencing was performed -Sequences were pseudo-aligned on the S. frugiperda reference transcriptome OGS2.2 using the Kallisto software -Differential gene expression was determined with the Sleuth software (Wald test, q-value<0,01,|beta|>1) -Tissue-specific responses were explored using the gene ontology software Blast2GO, manual annotation and the R package gplots.

In this study, we explored for the first time tissue-specific transcriptional responses to the infestation by an entomopathogenic nematode in a lepidopteran pest model. Our main goals were to :

 Make the connection between the infectious process and the insect's physiological and immune responses  Accurately describe the immune response to infestation of a lepidopteran insect  The fat body produces a strong immune response __dominated by the overexpression of attacin, cecropin, __gloverin and lebocin antimicrobial peptides and of some __short PGRPs. The Toll pathway seems to be activated __whereas the IMD pathway seems to be inhibited.  The midgut produces a slight immune response, charac-__terized by the overexpression of a different set of __antimicrobial peptides.

 Preliminary experiments indicate that some nematodes are found in the intestinal tract as early as 4 hpi and that the first X. nematophila are found in the hemolymph at 6 hpi. Thus, the absence of transcriptional response in the midgut at 8 hpi could indicate that the nematode and its passing through the intestinal barrier are undetected in this organ. This is in agreement with the normal aspect of the midgut epithelium at 8 hpi.  On the other hand, in the fat body, a slight immune response is produced at 8 hpi and is strongly amplified at 15 hpi. Our results seem to indicate an antibacterial immune response.  At 15 hpi, the midgut overexpresses detoxification genes and produces a slight immune response, but its aspect suggests that it is undergoing enterocyte apoptosis. Toxins that are produced by both S. carpocapsae and X. nematophila could be responsible of this cell death phenomenon.  Finally, this analysis raises questions about the Spodoptera frugiperda's immune response. Indeed, our results indicate that the Toll pathway might be activated and the Imd pathway inhibited. This may be surprising because in model insects, the Imd pathway is preferentially activated against Gram negative bacteria such as X. nematophila and this pathway induces the synthesis of antimicrobial peptides such as attacins whose genes are all strongly upregulated in our study.
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