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Co-evolution between animals and bacterial symbionts is widespread among invertebrate and vertebrate species. The beneficial

relationship between host and symbiotic bacteria appears to play an important role in host health, and brings benefits in nutrition

and immune defense. Sexually mature Sepia officinalis females contain two paired nidamental glands involved in egg-laying. The
main nidamental gland (MNG) is a non-symbiotic gland that secretes egg case proteins to form a resistant envelope to protect

embryos. The accessory nidamental gland (ANG) is a symbiotic gland that harbors a dense consortium of bacteria including
Agrobacterium, Roseobacter, Sporichthya, Rhodobium-Xanthobacter and Clostridium.
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system targeting the Toll/NF-kB pathway in symbiotic and non-symbiotic reproductive glands. To identify transcripts of NF-«xB

cascade components and assess their expression levels, we used high-throughput sequencing. We compared transcript expression
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levels in mature reproductive symbiotic accessory nidamental gland and the closely related main nidamental gland that possesses sequences sequences
a basal immune state to provide first keys to study how bacterial symbionts can modulate the innate immune system in the
accessory nidamental gland. Bioinformatic analyses
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Identification of the Toll/NF-kB cascade:
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* 2 NF-xB target genes

Five Toll-like Receptors in Nidamental glands. So-TLR «, 3, y architectures:

TRANSCRIPT EXPRESSION LEVELS IN SEPIA NIDAMENTAL GLANDS

* Integral membrane proteins with:

3500 - N-terminal extracellular LRR domain involved in recognition of bacteria or MAMP-binding proteins
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PGRP 2 and PGRP 3: High expression levels in symbiotic ANG, possess highly conserved sequences in
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3000 - (C-terminal intracellular TIR domain that binds MyD88
" MRG * TLRa, only phylogenetically close to Es-TLR identified in the symbiotic light organ of a Cephalopod
‘ I their PGRP domain, particularly in substrate/Zn binding and amidase domains.
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N L I- TRAFS: Low expression level of TRAF4 and high expression level of TRAF6 in ANG as compared to
\® d MNG

Immune target genes :

» High expression levels of iNOS and Complement component C3-like protein

PUTATIVE TOLL/NF-KB SIGNALING PATHWAY DISCUSSION AND PROSPECTS

IN SEPIA NIDAMENTAL GLANDS

This preliminary study describes for the first time an effective Toll/NF-kxB pathway in the reproductive main and accessory nidamental
glands of Sepia officinalis.

The identification of MAMP-binding proteins, of TLRs, of the signaling molecules of the Toll/NF-kB signaling pathway and of immune

W
O LI 11 |
+

target genes provides first tools to study the impact of bacterial symbiosis on innate immunity.
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Differential transcript expression levels between MNG and ANG suggest an influence of symbiotic bacteria on the Toll/NF-kB pathway.
As described in the symbiotic light organ of E. scolopes, several immune factors of the NF-xB pathway (PGRPs, iNOS) are involved in

orchestrating the initiation and maintenance of Vibrio symbiosis (Davidson et al., 2004; Troll et al., 2010).

To confirm and understand the impact of bacterial symbionts on ANG innate immune system, further studies should investigate:
* The role of each Toll-like receptor and MAMP-binding protein in pathogen or symbiont recognition.

» The impact of bacterial symbiosis initiation on the protein phosphorylation cascade
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 Transcript expression levels & protein concentrations of inducible NOS, and nitric oxide production during the onset of symbiosis in
ANG.
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