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INTRODUCTION

— Nutritional dependence on metabolically
Interconnected endosymbionts has evolved
repeatedly in insects feeding on unbalanced diets

(Douglas 2016, Nature Reviews Microbiology).

— However, reference genomes for species with
multi-symbiotic nutritional systems are lacking,
even though they are essential for understanding
the processes governing cooperative life.

— We generated a PacBio Hi-Fi assembly of the
genome of the cereal aphid Sipha maydis,
which has evolved a nutritional dependence on
Buchnera aphidicola and Serratia symbiotica,
and examined the nutritional role of each partner
In amino acid and vitamin biosynthesis.

RESULTS & DISCUSSION

Comparison of the central metabolism in
monosymbiotic (Acyrthosiphon pisum)
vs a disymbiotic (S. maydis) aphid:

— Assimilation pathways more limited in S.
maydis than in A. pisum, but overall very
few differences in metabolic capacity.

— Significant contribution of S. symbiotica
to the metabolism of S. maydis.

Amino acid metabolism in the S. maydis
symbiotic system

— Interdependence in AA metabolism.

— B. aphidicola and S. symbiotica have
lost the ability to produce most non-
essential AA & depend on the host.

— Redundant pathways in symbionts could
poost the production of AA precursors.

— Phloemisa likely source of AA precursors
(e.qg. for cysteine & methionine).

Vitamin metabolism in the S. maydis
symbiotic system

Small number of shared pathways.

— The system Is essentially based on direct
supply by the plant.

— Phloem is most likely the source of biotin.
— Riboflavin is supplied by S. symbiotica.

The di-symbiotic system of S. maydis is composed of B.
aphidicola residing in primary bacteriocytes (Pba) and S.

Posterior

symbiotica residing in secondary bacteriocytes (Sbha).
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METHODS

Accuracy and completeness: QUAST, BUSCO + Insecta ODB10 databée

Gene prediction & function annotation

RepeatModeler, RepeatMasker, BRAKERS3, HISAT2, Arthropoda protein dataset
from OrthoDB, Augustus preductions, BUSCO + Insecta ODB10 database,
EnTAP, UniProtkKB/Swiss-Prot & NCBI RefSeq invertebrate annotated proteins

DNA extraction (phenol-chloroform approach
Sequencing on the PacBio Sequel lle system
Raw PacBio HiFi reads

Genome survey and assembly

Genome size assessement : Jellyfish, findGSE, R and gce
Assembly: hiflasm, NCBI FCS, scaffolds of symbionts

databases.

Functional annotation of metabolism

KAAS-KEGG, PRIAM Blast2GO, InterProscan
CyCADS (Vellozo et al. 2011, Database), BLAST alignementS on UniProtKB/Swiss-Prot
protein sequence database.

Arg v Ba XS Aphid / Ba
S Sulfurated amino acid v Ba A Metabolic network reconstruction —
0 E Chorismate B3 /BaJ Ss deciphering trlpartlte met_abollc exchanges
E £ DAP /B VB Se with ArtSymbioCyc
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CONCLUSION

These genomic and metabolic data provide a unique tool for exploring in depth the molecular mechanisms governing the biology of S. maydis, and in particular the mechanisms underpinning an

Genome assembly and annotation statistics of S. maydis
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DATA ACCESSIBILITY
st h r — The sequencing data that were
used for the genome assembly and
! | annotation have been deposited In
< the NCBI Sequence Read Archive
B6 PC
- with accession number
v 4o PRINA983969. This Whole
A Genome Shotgun project has been
¢ deposited at DDBJ/ENA/GenBank
CoA under the accession
JASXSY000000000.
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Interdependent tripartite collaborative life between an insect and its intracellular prokaryotic associates.
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