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We are investigating virus-host relationships and 

virus diversity in extreme-environment microbial eco-
systems to understand the importance of viruses on 
primordial Earth.  

Boiling Springs Lake (BSL), located in Lassen 
Volcanic National Park, CA, U.S.A. is a large, acidic 
hotspring (pH 2.5, 55C-95C) supporting a microbial 
ecosystem comprised of Archaea, Bacteria and several 
species of unicellular Eukarya [1], [2]. BSL is thus an 
ideal environment for discovering viruses that infect 
extremophilic microorganisms from the major groups 
of cellular life. As no viruses of extremophilic eu-
karyotes have yet been identified, study of BSL offers 
a unique opportunity for their discovery. 

BSL exhibits low pH and is predicted to precipitate 
the iron-bearing minerals jarosite and goethite. Both 
minerals have recently been detected in Martian soil by 
the Opportunity rover [3]. These minerals are posi-
tively correlated with increased virus precipitation and 
binding to inorganic substrates. Thus, virus biosigna-
tures may be present in BSL sediments. 

Recent bioinformatics research has identified so-
called “virus hallmark genes” that are prevalent in 
large groups of viruses but have few, if any, cellular 
homologues. Analysis of this group of viral genes sug-
gests that viruses have ancient, possibly pre-cellular 
origins [4]. In conjunction with the Broad Institute, we 
are generating a metavirome of ca. 100,000 sequences 
from BSL sediments to address virus diversity, preva-
lence and presense of hallmark genes in this primordial 
ecosystem. A preliminary analysis of this dataset will 
be presented. 
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