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Viruses exist at the fringes of the spectrum of life, 
characteristically unable to independently reproduce, or 
metabolize. However, numerous studies have shown that 
viruses play significant roles in microbial evolution, ecology 
and biogeochemical cycling. Our understanding of virus-host 
dynamics in early Earth analog environments is limited, and 
advancing our knowledge is critical to understanding early 
evolved metabolisms such as sulfur and methane-based 
processes. In this study, we focus on the steam-dominated 
hydrothermal vents in the bottom of Yellowstone Lake 
(YLAKE). Vents eject fluids of up to 150°C and are 
characterized by some of the highest concentrations of 
methane and sulfide yet measured in Yellowstone National 
Park. Microbial communities that colonize sediments and 
streamers at YLAKE vents exist across steep gradients in 
temperature, hydrogen sulfide, and oxygen. Microbial 
streamer communities were collected for metagenomic 
analyses from high-temperature (~120-140°C) vents in the 
120-meter ‘deep hole’ east of Stevenson Island. Streamer 
DNA was sequenced by the Census of Deep Life. Microbial 
communities in the streamers are low diversity and dominated 
by Sulfurihydrogenibium populations, with genomic sequence 
coverage values 10- to 100-fold higher than other 
populations. Viral scaffolds were mined, and microbial hosts 
were identified using an in-house tetranucleotide frequency 
analysis pipeline and CRISPR spacer analysis. This revealed 
a total of 192 viral scaffolds that infect the dominant 
microbial populations in streamer communities. Forty-two of 
the viral scaffolds were linked to Sulfurihydrogenibium spp., 
which have highly variable genomes that may be indicative of 
elevated viral pressure. The viral scaffolds that are linked to 
these hosts are genetically diverse, including some that 
encode enzymes for assimilatory sulfur metabolism. Evidence 
from YLAKE hydrothermal vent communities suggests that 
viruses may directly or indirectly impact sulfur cycling within 
resident microorganisms. 


