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Introduction
The marine deep subsurface is an extreme environment due to limited nutrient and energy 

availability, high pressure, range in pH, metal toxicity, and radioactivity.  Microbes use survival 
strategies to overcome these extremes including participation in a variety of biogeochemical pathways 
filling niche functional roles within the ecosystem.

Fungi participate in carbon cycling by breaking down recalcitrant carbon, remitting it back into the 
labile carbon pool, facilitating biomineralization of carbonate minerals, and ultimately, returning their 
necromass to the labile carbon pool with their death. By studying microbial Eukaryotes and their 
relationship with Bacteria and Archaea, we can gain a more robust understanding of the role of 
interactions between these three microbial domains of life in biogeochemical cycling and interpret 
how the structure and metabolic functions will change with sediment age, accumulation of organic 
matter, and chemical zonation.

Objectives and Hypotheses
Objective: To analyze the microbial community structure and function within the deeply buried 
sediments below the South Atlantic Gyre and synthesize the roles of the fungal members of the 
microbial community on biogeochemical cycling in an extreme energy and nutrient- limited 
environment, utilizing culture- dependent, and independent methods.
Hypothesis: Fungal isolates can utilize metabolisms that aid in their survivability, the metabolism of 
recalcitrant carbon, and contribute to the pool of organic carbon available to Bacteria and Archaea 
through their necromass.

Results

Figure 3. Workflow for sample analysis.

Figure 4. A) A sample map of sediments enriched for fungal growth in 25% Potato Dextrose media. The X axis is 
depth in order of sample core number, and the Y axis is the site number in order of West to East. Boxes with 
numbers indicate sample names and enrichment replicate numbers are in parentheses. Green boxes indicate 
enrichments that have visible fungal growth. Gray boxes indicate depths that were not sampled for cultivation. 
B) An image of fungal enrichment vials including an open control (left open to the atmosphere while preparing 
culture to account for contamination in the air), and nine vials representative of the enrichments that are 
positive for fungal growth.
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Figure 2. (A)  A map of the South Atlantic 
Transect sites drilled during International 
Ocean Discovery Program (IODP)  
Expeditions 390 and 393 on the D/V 
JOIDES Resolution, with their sediment 
ages in relationship to the Mid-Atlantic 
Ridge (MAR) and the East Rio Grande Rise 
(ERGR). The maximum depths of the 5 
sites ranged between 60 and 300 meters 
(B) A conceptual model of relative 
microbial community composition and 
distribution regarding concentration of 
organic and inorganic carbon lateral and 
vertical distribution.

Figure 2. A) Sulfate and ammonium chemical profile according to depth in meters below seafloor (mbsf); B) 
Box plot of inorganic carbon by weight percent for all samples at each site. Both plots are in order from west 
(W) to east (E). This region represents an age transect and a transect of carbon composition where the mean 
inorganic carbon decreases from east to west 
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Methods

Figure 5. A) Maximum Likelihood phylogenetic tree of fungi in the genus Fusarium found in deep sea 
sediments, and their relationship to isolate SATF 14 found in the South Atlantic Transect. B) Maximum 
Likelihood phylogenetic analysis of fungi in the genus Cladosporium found in deep sea sediments and their 
relationship to isolates found in the South Atlantic Transect (SATF 13, 23, and 24). Highlighted organisms will 
be further tested for ecophysiological tolerances and will be sequenced for their whole genome. Both trees 
were made using MEGA11 software, using 1000 bootstrap replicates. 

Next Steps
• Whole genome sequencing of two targeted isolates
• Ecophysiological testing of isolates
• Continued DNA and RNA sediment extractions
• Metagenome & Metatranscriptome sequencing
• Bioinformatic analysis

• 15% of fungal enrichment vials had growth
• DNA from 25 potential fungal isolates were screened for novelty and putative carbon degradation 

based on their ITS taxonomic identification
• The genera of the isolates based on NCBI’s BLAST database include Fusarium, Cladosporium,  

Penicillium, Papiliotrema,Trametes, Amanita, Curvularia, and Ramularia
• Two isolates corresponding to putative carbon degrading genera have been selected for Whole 

Genome Sequencing and ecophysiological testing
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