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Mangrove microbiomes sustain key ecosystem processes, yet their role in recovery 

remains largely unexplored. I analyzed microbial communities from pristine, 

degraded, and inland mangrove sites in the Gulf of Mexico using 16S rRNA profiles. 

The results reveal strong functional divergence across ecosystems. Inland 

mangroves host unique microbial lineages (e.g., Zixibacteria, Crenarchaeota) 

adapted to karstic and low-oxygen conditions. In coastal sediments, deeper layers 

are dominated by taxa typically associated with sulfur reduction, methanogenesis, 

and nitrogen cycling—processes tightly linked to carbon sequestration. In parallel, I 

have developed rbims, an R package for trait-based annotation and visualization, 

and coordinated MAGENTA, a global repository of >600 mangrove metagenomes. 

These resources establish a broader framework to connect taxonomic diversity with 

functional potential in marginal marine ecosystems. Building on this foundation, I 

propose to integrate the functional dimension of microbiomes into restoration 

frameworks, offering predictive tools to anticipate ecological responses under 

climate change.  

  


