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ABSTRACT The family Sulfolobaceae contains extremely thermoacidophilic archaea
that are found in terrestrial environments. Here, we report three closed genomes
from two currently defined genera within the family, namely, Acidianus brierleyi
DSM-1651T, Acidianus sulfidivorans DSM-18786T, and Metallosphaera hakonensis
DSM-7519T.

Members of the crenarchaeal family Sulfolobaceae are exclusively extreme ther-
moacidophiles, given that their optimal growth temperatures exceed 65˚C and

their optimal pH levels are below 3.5. Thus, they inhabit the most inhospitable
environments on earth (e.g., volcanic solfatara fields, geothermal mud springs, etc.) (1).
Three species, Acidianus brierleyi (2), Acidianus sulfidivorans (3), and Metallosphaera
hakonensis (4), were identified as candidates for sequencing given their reported
abilities to utilize metal substrates as electron donors and support chemolithoau-
totrophic growth. The family Sulfolobaceae, within the order Sulfolobales, was originally
named for its members’ perceived ability to utilize, and thrive in, sulfur-rich thermal
environments; newer evidence, however, shows that, in fact, many members of this
taxonomical clade fail to utilize sulfur and/or other sources of electron donors, includ-
ing metals and their ores, as well as simple and complex carbohydrates. The source
locations and known optimal growth conditions for these species are summarized in
Table 1.

To date, there is limited genomic information available for extreme thermoacido-
philes, partly due to difficulties in assembling their genome sequences. As an example,
a previous sequencing of M. hakonensis via the Ion PGM platform resulted in an
assembly of 129 contigs (total size, 2,387,907 bp; largest contig size, 269,819 bp; N50

contig size, 59,396 bp; RefSeq assembly accession number GCF_001315825.1). Here,
single-molecule real-time (SMRT) technology was used to overcome previous assembly
limitations.

Each of the species, whose genome sequences are reported here, was obtained from
the Leibniz-Institut DSMZ GmbH. Cultures were grown at their optimal conditions (as
specified by DSMZ), and genomic DNA was isolated using phenol-chloroform-isoamyl
alcohol separation and propanol precipitation. Samples were sequenced using a PacBio
RS II system with one SMRT cell per organism. The assembly was created using CLC
Genomics version 11.0.1 with the proprietary Genome Finishing Module, which uses a
de Bruijn graph algorithm tailored to PacBio data to improve the final output (5). Long
read data (with coverage in excess of 300�) were corrected with the software (100�

coverage retained) and used for the assembly, after which the contigs were joined via
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an iterative process of manual curation (mapping, correcting, extending, and aligning).
All parameters, except the percentage of reads to retain during the correction step,
were default values. A summary of the final statistics is given in Table 1. Once closed,
the assemblies were annotated using the NCBI Prokaryotic Genome Annotation Pipe-
line (PGAP) (6).

Overall, the assembled genome sequences represent both new additions to the
available genome sequence information on species representing two of the genera
within the family Sulfolobaceae and an improvement on the previously reported
assembly of M. hakonensis.

Data availability. The genome sequence information reported here has been
deposited in DDBJ/ENA/GenBank under the accession numbers given in Table 1 and
under the BioProject ID PRJNA463410.
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TABLE 1 Characteristics of sequenced species and genome sequence assembly statisticsa

Species
DSM/JCM
designation Isolation site

Topt

(°C) pHopt

G�C
content
(mol%)

Genome
size (bp)

No. of
CDSs

No. of
tRNAs

No. of
rRNAs

GenBank
accession no.

A. brierleyi 1651/8954 Acidic hot spring, Yellowstone NP, USA 70 1.5–2.0 31 (2) 2,947,156 3,120 46 3 CP029289
A. sulfidivorans 18786/13667 Solfatara, Lihir Island, Papua New Guinea 74 0.8–1.4 31.1 (3) 2,287,077 2,312 46 3 CP029288
M. hakonensis 7519/8857 Geothermal field, Hakone NP, Japan 70 3.0 46.2 (7) 2,544,018 2,570 45 3 CP029287
aAbbreviations: Topt, optimal temperature for growth; pHopt, optimal pH level for growth; CDSs, coding sequences; NP, national park.
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