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Introduction: The Frasassi cave system in Italy is 
host to isolated lithoautotrophic ecosystems character-
ized by sulfur-oxidizing biofilms with up to 50% S(0) 
by mass. The net contributions of microbial taxa in the 
biofilms to production and consumption of S(0) are 
poorly understood and have implications for under-
standing the formation of geological sulfur deposits as 
well as the ecological niches of sulfur-oxidizing au-
totrophs. Filamentous Sulfurovum-like (Epsilonpro-
teobacteria) populations are among the principal 
biofilm architects in Frasassi streams, colonizing high-
sulfide, low-oxygen niches relative to other major 
biofilm-forming populations such as “Candidatus 
Thiobacillus baregensis”-like populations (Gammapro-
teobacteria). The Sulfurovumales clade contains only a 
few isolates and “Ca. Thiobacillus baregensis” is poor-
ly characterized despite a number of environmental 
sequences affiliated with both of these taxa retrieved 
from sulfidic caves and springs. Here, we employed 
metagenomic sequencing to probe the metabolic poten-
tial of these poorly characterized strains in S(0)-rich 
biofilms to better define their role in subsurface bio-
geochemical cycles. 

Sequencing of eight biofilm samples revealed di-
verse Epsilonproteobacteria and abundant “Ca. 
Thiobacillus baregensis”-like sequences. Analyses of 
the assembled data indicate that the dominant popula-
tions of Epsilon- and Gammaproteobacteria are au-
totrophic and thus putatively provide organic carbon to 
the isolated subsurface ecosystem. After binning, we 
retrieved 4 nearly-complete genomes of Sulfurovum-
like organisms and a “Ca. Thiobacillus baregensis”-
like spp.. Multiple homologs of sulfide–quinone reduc-
tases, together with incomplete or absent Sox path-
ways, suggest a prominent role for Sulfurovum-like 
populations in S(0) precipitation via sulfide oxidation. 
In contrast, we recovered homologs of the complete 
complement of Sox proteins affiliated with “Ca. 
Thiobacillus baregensis”-like populations and less 
abundant Sulfuricurvum and Arcobacter spp., suggest-
ing these populations are capable of complete oxida-
tion of sulfide to sulfate. The genomes (and 
metagenomes) provide new insights into the ecological 
success of these organisms in sulfidic cave waters and 
indicate a role for Sulfurovum-like populations in S(0)-
production in subsurface environments.
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