Metagenomic analysis of the influence of the Medicago common symbiotic pathway
on the rhizosphere microbiome
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Introduction:

Rhizosphere prokaryotic and eukaryotic metagenomic profile has been studied to decipher the nodulation and mycorrhization influence on the microbial community. We have
used Medicago truncatula A17 nfp and nsp mutant for the nodulation, ram1 and ram2 for the mycorrhization influence and dmi3 for the combined effect. Rhizosphere DNA has
been amplified using prokaryotic and eukaryotic specific primers and sequenced using MiSeq 250bp pair-end technology. Plants were grown in a mix of 10% of grassland soil and
90% sand for 4 weeks in separate 50ml pots and 5mg of KNO, was added to each condition. Plants did not nodulate due to limited rhizobia abundance in the diluted growth
condition. Mycorrhization screen on the wild type plant roots showed that the infection rate was approximately 1% only.
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abundant in the mutant rhizospheres (both) than WT based on ANOVA, AV if different in one
mutant but not the other i) Bacterial total community structure presented on MDS plot, j)
Eukaryotic community structure (excluding Viridiplantae) presented on MDS plot.

Conclusions: Medicago nod- and myc- mutants exert a weak, but significant effect on the rhizosphere microbial community. A semi-automated analysis pipeline revealed some
bacterial taxa abundance significantly different in the mutant rhizospheres comparing to the wild type. Approximately 80% of the eukaryotic DNA in the rhizosphere comes from
the plant roots (slough-off cells, root hairs), while only 5% was detected in the unplanted control. Probably due to the rhizosphere sampling procedure tightly attached fungal
species, for example Glomeromycota were not detected in high abundance.

Future studies will focus on the comparison between rhizospheres of plants that were or were not inoculated with S.medicae WSM419 and wild type will be compared against dmi3
mutant in two different growth conditions.
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