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Introduction

Objective

Sample Sites

Methods

Deep marine subsurface sediments contain a vast variety of 
microorganisms, whose functions can provide valuable insight into 
the ecosystem and nutrient cycling abilities of the subsurface, and 
the globally. A scarcity of research on fungi in the marine deep 
subsurface provides the opportunity for exploration of fungal 
phylogeny and their abilities.
 The South Atlantic Transect (SAT) runs from the Mid-Atlantic Ridge 
to the East Rio Grande Rise and was sampled on International Ocean 
Discovery Program Expeditions 390 and 393. The SAT represents an 
age transect, ranging from 6.6 to 61.2 Ma, and is area is characterized 
by low energy and extremely low organic carbon levels that slightly 
increase as it approaches the South American continent. Studying 
the genomes of fungi isolated from this system can inform how they 
interact with carbon circulation systems, as well as other nutrient 
systems.

Elucidate potential functions of an oligotrophic subsurface fungal 
isolate to better understand its role in carbon biogeochemical cycling 
in the deep subsurface by assembling and annotating its genome.

Discussion

• High prevalence of Glycoside Hydrolase (GH) CAZy gene families 
indicates a strong ability to break down carbohydrates. This ability to 
digest complex carbohydrates would broaden energy sources in the 
organic carbon-poor South Atlantic Transect.

• Out of the top 30 CAZy families in this genome, and the top 25 families 
characterized in two Penicillium isolate from the oligotrophic South 
Pacific Gyre, 20 families are present in both.2

• Protein family PF07690 (Major Facilitator Superfamily) is highly 
abundant. It is responsible for secondary transport across the cell 
membrane. An abundance of secondary transporter proteins suggests a 
strong ability to move energy sources inside the cell, crucial in an 
environment where they may be encountered very rarely.

• Prevalent metabolism-focused COG categorized genes suggest a major 
focus on processing nutrients for energy.

• Out of all COG categories with known functions, category G 
(carbohydrate transport and metabolism) was most abundant, despite 
the scarcity of organic carbon in the Transect subsurface.

Results Conclusions

The prevalence of  the CAZy family 
Glycoside Hydrolase, PFAM Major 
Facilitator Superfamily domain, and 
COG Metabolism group support this 
fungal isolate’s potential to both 
collect and degrade refractory 
organic carbon. In an environment 
where organic carbon is so scarce, 
taking advantage of refractory 
organic carbon would benefit 
survival.

Future Directions

• A genome announcement will be 
published based on these results.

• Fungi will be tested for ecophysiology 
under multiple conditions, including 
temperature, salinity, pH, carbon 
availability, light, and oxygen.
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Figure 1. Map of the South Atlantic Transect drilling sites east of the South American 
continent from International Ocean Discovery Programs expeditions 390 and 393 aboard 
the D/V JOIDES Resolution. Included are the ages of the basement sediments for each site 
between the Mid-Atlantic Ridge and East Rio Grande Rise. Maximum depths ranged from 
about 60-300  meters below the seafloor. Teagle et al., 2022.1

1Dauphin Island Sea Lab, 2University of  South Alabama, 3Brigham Young University

Figure 2. The workflow began with raw PacBio sequence reads. TrimGalore was used to clean 
the initial contigs (pfred score 25) . It was assembled using Hifiasm, and Funannotate software 
was used for repeat masking, prediction, and annotation using COG, CAZy, PFAM, KEGG, 
EGGNog databases. A pangenomic Anvi’o workflow adjusted for a single genome was used to 
analyze these data. 

Figure 3. The 25 most abundant Carbohydrate-Active Enzyme families, by percent. Glycoside 
Hydrolase (GH) are families that break down or build complex carbs. Auxiliary Activities (AA) are 
families that assist in degrading biomass, and Glycosyltransferase (GT) are families that catalyze 
carbohydrate synthesis. Primary carbohydrate substrates are indicated.

Figure 5. The 15 most abundant Protein Family (PFAM) 
domains, by percent.

Figure 4. Relative abundance of COG (Clusters of Orthologous Groups) 
functions by percent. Metabolism group includes energy production, 
conversion, and macromolecule transport and metabolism. Cellular 
Processes/Signaling group includes cell cycle control, cell structure 
control and structure, cell division, and signal mechanisms. 
Information Storage and Processing group includes transcription, 
translation, and DNA/RNA replication and processing. Poorly 
Characterized group contains protein families with either a general 
function prediction only or with unknown functions.

Top 25 Carbohydrate- Active Enzyme (CAZy) Families
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