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We sequenced the genome of the Neisseria sp. KEM232
isolated from the smooth surface caries of human cavity of a
7-year old male in Republic of Korea by using the standard
dilution plating technique. The genome comprises a single
circular 2,371,912 bp chromosome with a G + C content of
58.5%, 2,210 protein-coding genes, 108 pseudo genes, 51
RNA genes, and one CRISPR array. Based on the 16S rRNA
gene sequence similarity and average nucleotide identity, the
strain KEM232 is most closely related to Neisseria baciliformis.
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The genus Neisseria was proposed in 1885 by Trevisan with
type species Neisseria gonorrhoeae and approved in 1980 as
the type genus of the family Neisseriaceae (Skerman et al., 1980).
The members of the genus Neisseria are Gram-strain-negative
and non-spore forming bacteria and classified into a member of
the order Neisseriales, class Betaproteobacteria, phylum

Proteobacteria. To date, the genus comprises 29 species and 2
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subspecies with validly published names (LPSN, http://www.
bacterio.net/). Although two species N. gonorrhoeae and Neisseria
meningitidis play as human pathogens, most of Neisseria
species are considered commensals of human and animals,
particularly in oral cavity (Sneath and Barrett, 1996; Bennett et
al., 2014; Liu et al., 2015). Here, we describe the complete
genome sequence and annotation of Neisseria sp. KEM232
(=KCTC 22739) isolated from the smooth surface caries of a
7-year old male in Republic of Korea. The genomic DNA was
extracted from the stationary phase cells using a QIAamp DNA
mini kit (QIAGEN Bioinformatics). The whole genome of
KEM232 was sequenced using an Illumina MiSeq system
(Illumina Inc.) following a paired-end 2 x 300 bp protocol.
Sequencing data were assembled with CLCGenomics Workbench
7.5.1 software (QIAGEN). The annotation of each CDS was
made through National Center for Biotechnology Information
prokaryotic genome Annotation Pipeline (Tatusova et al., 2016).
Resistance-related genes were analyzed using ResFinder 3.0
with a 90% threshold for identification of genes (Zankari et al.,
2012). Identification of clustered regularly interspaced short
palindromic repeat (CRISPR) sequences was predicted by
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application CRISPRFinder program online (http://crispr.i2bc.
paris-saclay.fr/Server/) (Grissa et al., 2007). Calculation of
pairwise 16S rRNA gene sequence similarity and average
nucleotide identity (ANI) was achieved using the EzBioCloud
server (http://www.ezbiocloud.net/) and OrthoANIu tool (https://
www.ezbiocloud.net/tools/orthoaniu; Yoon et al., 2017), resp-
ectively.

The genome statistics are provided in Table 1. The complete

Table 1. Genome statistics of Neisseria sp. KEM232

Attribute Value
Genome size (bp) 2,371,912
G + C content (%) 58.5
Number of contigs 1
Number of total genes 2,369
Number of protein-coding genes 2,210
Number of pseudogenes 108
Number of rRNA (58S, 168, 23S) genes 3(1,1,1)
Number of tRNA genes 44
Number of ncRNA genes 4
CRISPR array 1

genome of KEM232 was composed of a single circular chromo-
some and did not contain any plasmid DNA. The 2,371,912 bp
genome with a G + C content of 58.5% contains 2,210 coding
regions (CDS), 108 pseudogenes and 51 RNA genes (3 rRNA
genes, 44 tRNA genes, and 4 non-coding RNA genes) based on
NCBTI’s Prokaryotic Genome Annotation Pipeline (PGAP)
(Fig. 1). The pseudogenes make a stop codon in the middle of
nucleotides sequences that encode proteins. The genome
revealed the presence of 23 phage related genes and phosphog-
lucomutase gene and absence of potent genes responsible for
the antibiotic resistance except for tetracycline gene zetR. The
genome sequence of this organism will allow for its further
characterization and assessment of pathogenic potential.

Based on the 16S rRNA gene sequence similarity and average
nucleotide identity, the strain KEM232 is most closely related
to Neisseria baciliformis ATCC BAA-1200" (GenBank under
accession number GL878494) with the values of 96.8% and
84%, respectively.

The Neisseria sp. KEM232 is available with deposit numbers
of KCTC 22739 and JCM 16337.
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Fig. 1. Graphical circular map of Neisseria sp. KEM232. Marked characteristics are shown from outside to the center; CDS on forward strand, CDS on

reverse strand, tRNA, rRNA, GC content, and GC skew.
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Genome sequence of Neisseriasp. KEM232 - 83

Nucleotide sequence accession number

The genome sequence of Neisseria sp. KEM232 has been
deposited in NCBI GenBank under accession number CP022527.
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