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Research on vaginal infections is currently limited by a lack of available fully sequenced bacterial reference strains. Here, we
present strains (now available through BEI Resources) and genome sequences for a set of 14 vaginal isolates from the phylum
Firmicutes. These genome sequences provide a valuable resource for future research in understanding the role of Gram-positive
bacteria in vaginal health and disease.
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A variety of health outcomes have been associated with specific
bacteria or bacterial patterns colonizing the human vagina.

For example, bacterial vaginosis (BV) is a common dysbiosis of
the vaginal microbiota that is associated with increased risks of
sexually transmitted infections and serious complications during
pregnancy, such as intrauterine infections and preterm labor (1–
6). BV is generally characterized by the absence of vaginal Lacto-
bacillus and overgrowth of diverse microbes, including Firmicutes,
such as Anaerococcus, Finegoldia, Megasphaera, Peptoniphilus, and
Veillonella species. However, little is known about the strategies
these bacteria use to colonize the vagina or whether they are in-
volved in the causes and complications associated with BV. We
isolated 15 Firmicutes from vaginal swabs of healthy and BV-
affected pregnant and nonpregnant women. While some of these
bacterial species may have sequenced reference strains, there are
very few strains from the human vagina whose genomes have been
previously sequenced.

Vaginal swabs were collected from nonpregnant and pregnant
women according to Washington University institutional review
board (IRB)-approved protocols 201108155 and 20110382, re-
spectively. Organisms were isolated from these swabs anaerobi-
cally on solid medium. Isolation procedures and clinical informa-
tion will be described in a future publication. The culture
conditions for each strain have been provided to BEI Resources.
Sequencing of 16s rRNA genes �1,400 bp were used to initially
assign bacteria genus and species identifications by comparison
with the NCBI ribosomal database. Genomic DNA was obtained
using the Wizard genomic DNA purification kit (Promega).

De novo assembly of genomes were conducted using the One
Button Velvet assembly pipeline (version 1.1.06) (7), with hash
sizes of 31, 33, and 35 after downsizing the sample input data to
100� coverage. A minimum length for contigs was set (postas-
sembly) at 200 bp. We performed a screen for core genes (as de-
fined by the HMP [8]) on many of the assemblies to test for com-

TABLE 1 Strain names and accession numbers

Species Strain BEI catalog no. Nucleotide sequence accession no.

Anaerococcus tetradius MJR8151 HMS-1268 LRPM00000000
Bacillus coagulans GED7749B HMS-1281 LRPN00000000
Clostridium perfringens MJR7757A HMS-1290 LRPU00000000
Enterococcus faecium MJR8396B HMS-1267 LRPV00000000
Finegoldia magna GED7760A HMS-1285 LRPW00000000
Megasphaera sp. MJR9396C HMS-1269 LRVC00000000
Peptoniphilus harei CMW7756A HMS-1297 LRQE00000000
Peptostreptococcus anaerobius MJR8628A HMS-1263 LSQZ00000000
Staphylococcus lugdunensis MJR7738 HMS-1293 LRQI00000000
Staphylococcus simulans MJR7712 HMS-1283 LRQJ00000000
Streptococcus mitis CMW7705B HMS-1296 LRQR00000000
Streptococcus pasteurianus GED7275A HMS-1273 LSRA00000000
Streptococcus salivarius GED7778A HMS-1287 LRQS00000000
Veillonella atypica CMW7756B HMS-1301 LRQT00000000
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pleteness of the genome. Gene annotation was performed using
both ab initio and evidence-based (BLAST) predictions. Coding
sequences were predicted using GeneMark and Glimmer3 (9, 10).
Intergenic regions not identified by GeneMark and Glimmer3
were searched by BLAST in NCBI’s nonredundant bacterial
(NR) database. The best prediction for each open reading
frame was selected by evaluating all predictions against the best
evidence (nonredundant bacterial, NR, and Pfam [11]) and re-
solving overlaps between adjacent coding genes. tRNA genes were
determined using tRNAscan-SE (12) and noncoding RNA genes
by RNAmmer (13) and Rfam (14). Metabolic pathways and
subcellular localization were predicted using KEGG (15) and
PSORTb (16), respectively, and functional domains were evalu-
ated using InterProScan (17).

Accession number(s). These whole-genome shotgun projects
have been deposited in GenBank under the accession numbers
listed in Table 1. The sequences described in this paper are the first
versions. We have also made the strains available to the research
community by depositing them with the Biodefense and Emerg-
ing Infections (BEI) Research Resource Repository (see BEI num-
bers in Table 1).
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