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Abstract content:

Tropical sandy beaches are known as unstable ecosystems characterized by dynamic fluctuations in
environmental parameters. To understand microbial adaptation in these habitats, we explored the
taxonomy of communities in the supralittoral and intertidal sediments of two contrasting beaches in
Djibouti: rural Sagallou-Kalaf (SK) and urban Siesta Plage (SP), collecting samples along transects
perpendicular to the shoreline reflecting the tidal gradient.

Sequencing of 16S rRNA and ITS2 markers revealed divergent ecological adaptabilities. Bacteria
showed marked site-specific taxonomic turnover driven by sediment grain size and anthropogenic
pressure, with Escherichia-Shigella and Staphylococcus dominating the rural site, and marine-
degrading Marinobacter in the urban site.

In contrast, fungal and yeast diversity exhibited less geographical variability and resilience to
variations in sediment types, but also notable shifts along the transects. PERMANOVA demonstrated
that exposure to the tidal gradient predominantly drives these communities, explaining 63% of the
total variance. At the rural site, Kluyveromyces emerged as the predominant genus (>45% of the
fungal community), showing positive selection in the wettest zones. This suggests a crucial adaptive
advantage for tolerating osmotic shocks. The urban site hosted a broader fungal association,
including environmental yeasts such as Pichia, Aureobasidium, Rhodotorula, the latter known for
producing protective UV-shielding pigments.

In conclusion, tropical beaches act as strong selective filters. While bacteria respond rapidly to local

perturbations, environmental yeasts reveal a more geographically resilient adaptation. Further
exploring these niches could offer new perspectives regarding stress tolerance in yeasts.
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