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Abstract

Objective Streptococcus hominis is a recently described species within the genus Streptococcus, yet its genomic
characteristics remain poorly understood, particularly in the context of the oral microbiome. Previously, only two
complete genomes from non-oral sources were available. To address this gap, we sequenced and analyzed S. hominis
strain KHUD_010, isolated from the subgingival biofilm of a healthy Korean adult.

Data description Genomic DNA from KHUD_010 was extracted and confirmed as S. hominis by 16 S rRNA gene
sequencing. Whole-genome sequencing using the PacBio Sequel Il platform generated 135,974 HiFi reads (N50:
10,345 bp). De novo assembly with SMRT Link v11.0 produced a single circular chromosome of 1,883,665 bp with
39.04% GC content. Annotation via the NCBI Prokaryotic Genome Annotation Pipeline predicted 1,793 protein-coding
genes, four rRNA operons (5,16 S, 23 S), and 120 tRNAs. BUSCO analysis showed 99.1% completeness. Comparative
genomics with NSJ-17 and UMB6992B revealed 1,416 core, 223 dispensable, and 398 strain-specific gene clusters.
KHUD_010 harbored 18 unique gene clusters comprising 20 genes, mostly assigned to COG category L (replication,
recombination, repair). This high-quality genome expands the genomic landscape of S. hominis and provides a
valuable reference for future studies on oral microbiome diversity and host adaptation.

Keywords Streptococcus hominis, Genome, Subgingival biofilm

Objective

The human oral cavity harbors a complex microbial eco-
system in which Streptococcus species play key roles in
both maintaining oral health and contributing to disease
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genomically undefined, limiting our understanding of
their ecological functions and clinical relevance [8].

Streptococcus hominis is a recently described species
with only two complete genomes currently available,
both from extra-oral sources (fecal and urinary iso-
lates). To date, no oral isolates have been sequenced. In
this study we report the complete genome sequence of S.
hominis strain KHUD_010, isolated from the subgingival
biofilm of a healthy Korean adult. Comparative analysis
with the two existing strains, NSJ-17 (feces, China) [9]
and UMB6992B (urine, USA) [10], provides insight into
species-level diversity and strain-specific genomic traits.
This work expands the genomic repertoire of S. hominis
and lays the groundwork for future studies of its role in
the oral microbiome.

Data description

The S. hominis strain KHUD_010 was isolated from the
subgingival biofilm of a healthy Korean female adult
using Mitis Salivarius agar under anaerobic conditions
at 37°C. Genomic DNA was extracted using the Wizard
HMW DNA Extraction Kit (Promega, USA). Species
identification was confirmed by sequencing the full-
length 16S rRNA gene (~ 1.5 kb) amplified with universal
bacterial primers (forward: 5-AGAGTTTGATCCTGGC
TCAG-3’; reverse: 5-GGTTACCTTGTTACGACTT-3)
[11] and performing a BLAST search against the Gen-
Bank database.

Whole-genome sequencing was conducted using the
PacBio Sequel II platform. A Single-Molecule Real-Time
(SMRT) bell library was prepared according to the man-
ufacturer’s protocol (Pacific Biosciences). One SMRT
cell generated 135,974 HiFi reads, with an average read
length of 9,396 bp and an N50 of 10,345 bp (Data file
1). De novo assembly was performed using the Micro-
bial Genome Analysis pipeline in SMRT Link v11.0 (htt
ps://www.pacb.com/support/software-downloads/) with
default parameters. Annotation was carried out using the
NCBI Prokaryotic Genome Annotation Pipeline.

The complete genome of S. hominis KHUD_010 con-
sists of a single circular chromosome of 1,883,665 bp
with a G+ C content of 39.04% (Data file 2 and 3). It
encodes 1,793 protein-coding genes, four rRNA operons
(558,168, 23 S) and 120 tRNAs. Genome completeness
was evaluated using Benchmarking Universal Single-
Copy Orthologs (BUSCO) v5.8.2 [12] with the “bac-
teria_odb12” dataset (3,130 genomes, 116 BUSCOs),
yielding a completeness score of 99.1% (Data file 4).
Based on the NCBI taxonomy check, strain KHUD_010
showed 99.94% ANI and 99.86% coverage with S. homi-
nis (GCA_014287335.1), supporting its species-level
identification. Comparative genomic analysis was con-
ducted using two publicly available S. hominis genomes:
NSJ-17 (feces, China) and UMB6992B (urine, USA).
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Orthologous clustering identified 1,416 core gene clus-
ters shared among the three strains, 223 dispensable clus-
ters, and 398 strain-specific clusters (Data file 5). Strain
KHUD_010 harbored 18 unique gene clusters contain-
ing 20 genes (Data file 6). Functional annotation of these
genes revealed enrichment in COG category L (replica-
tion, recombination, and repair), with additional genes
mapped to categories S (function unknown), V (defense
mechanisms), and D (cell cycle control). These features
suggest the presence of genomic adaptations relevant to
survival in the subgingival environment.

The genome of KHUD_010 represents the first com-
plete genome of an oral S. hominis isolate. It significantly
expands the limited genomic repertoire of this species
and provides a valuable resource for investigating strain-
level diversity, host-specific adaptation, and the ecologi-
cal roles of streptococci in the oral microbiome. As the
third complete genome available for S. hominis, it enables
broader comparative genomic analyses and functional
studies of this understudied species. Table 1 summarizes
Data files 1-6 and Datasets 1-2.

Limitation
None.
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Table 1 Overview of data files/data sets
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Label Name ofdata File types (file extension) Data repository
file/data set and identifier
(DOl or acces-
sion number)
Data HiFi read Portable Data Format file  Figshare (https://
file 1 length (.pdf) doi.org/10.6084/
distribution m9.figshare.2952
of Streptococ- 7361.v1) [13]
cus hominis
KHUD_010
Data Genome Office Open XML Spread-  Figshare (https://
file2  features of sheet file (xIsx) doi.org/10.6084/
Streptococ- m9.figshare.2952
cus hominis 7409.v2) [14]
KHUD_010
Data Circular Portable Data Format file  Figshare (https://
file3  genomemap (pdf) doi.org/10.6084/
of Streptococ- m9.figshare.2952
cus hominis 7520v1) [15]
KHUD_010
with anno-
tated features
Data Short BUSCO  Portable Data Format file  Figshare (https.//
file4  summary (pdf) doi.org/10.6084/
m9.figshare.2952
7457.v3) [16]
Data Upset plotof ~ Portable Data Format file  Figshare (https://
file 5 orthologous (.pdf) doi.org/10.6084/
gene clusters m9.figshare.2952
among three 7553.v1) [17]
Streptococcus
hominis strains
(KHUD_010,
NSJ_17,and
UMB6992B)
Data KHUD_010 Office Open XML Spread-  Figshare (https:.//
file6 strain: 18 sheet file (xIsx) doi.org/10.6084/
unique gene m9.figshare.2952
clusters 74335 [18]
containing 20
genes
Data  Sequencing Fastq file (fastq.gz) NCBI Sequence
set 1 read dataset Read Archive (ht
of Streptococ- tps://identifiers.o
cus hominis rg/ncbi/insdc.sra
KHUD_010 :SRX28051166)
Data Genome FASTA/GenBank/ASN.1 NCBI Genome
set2  assembly of assembly (https:
Streptococ- //identifiers.org/
cus hominis ncbi/insdc.gca:G
KHUD_010 CA_040207525.

1) [20]

Abbreviations
Next Generation Sequencing
Basic Local Alignment Search Tool
Single-Molecule Real-Time

NGS
BLAST
SMRT
NCBI
BUSCO
COG

National Center for Biotechnology Information

Benchmarking Universal Single-Copy Orthologs

Clusters of Orthologous Groups of proteins
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