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The long-term goal of the MangroveENCODE project of the FUCOBI Foundation of Ecuador is 
to help conserve healthy mangroves and tidal wetlands ecosystems through education and research, 
by (1) promoting replanting of new trees to address both the community needs and the underlying 
ecological causes of mangrove degradation; (2) understanding mangrove resilience to climate 
change by studying their genomes and epigenomes, including transposable elements (TEs), and 
(3) educate about wastewater-based epidemiology and association of antimicrobial resistance 
(AMR) and contaminants of concerns (COCs) in emerging resistant pathogens of public health 
concern. The short-term goal is to examine the interactions between greenhouse gas fluxes and 
carbon sequestration (blue carbon) and microbial communities (microbiome) with AMR and 
COCs such as endocrine disrupting chemicals (EDCs) like heavy metals, biocides, pesticides, 
glyphosate-based herbicides, microbial transgene Bacillus thuringiensis, Vibrio sp., metals 
chelated by glyphosate, bisphenol A (BPA), microplastics, bis(2-ethylhexyl) phthalate (DEPH), 
and per- and poly-fluoroalkyl substances (PFAS), organophosphates, COVID-19 disinfectants, 
and persistent organic pollutants (PCBs, PAHs) in mangrove sediment, considering adaptation to 
climate change and environmental degradation-related health issues. 
 
Baseline information is being obtained for future studies to test mechanism-driven hypotheses to 
examine the transgenerational epigenetic inheritance mechanisms involved in the interactions of 
CO2 with EDCs and the microbiome of mangrove sediment/agricultural soil, using ecological, 
toxicological, ‘omics’ technologies, and computational tools. Preliminary results will be presented 
about (a) in-depth review of the scientific literature using NCBI databases about mangroves 
genomes and transcriptomes, genetic variation, AMR, EDCs, TEs like Gypsy LTR 
retrotransposons and epigenetic components [DNA and histone methylation, non-coding RNAs 
(miRNA, siRNA, lncRNA)] involved in salt and temperature stress adaptation of mangroves to 
global change; (b) protocols to collect 1-meter sediment cores for CO2 and EDCs analyses; and 
(c) metal concentrations in mangrove sediment, shellfish and people from estuaries of Ecuador. 


