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ABSTRACT We report the complete genome sequence of the fusobacterial strain
PK1594, widely used to study coaggregation between Fusobacterium nucleatum and
oral bacteria. The assembly comprises a 2,357,192-bp chromosome and a 20,441-bp
contig representing a duplicated 10,221-bp plasmid. znpA analysis indicates that PK1594
is Fusobacterium hwasookii rather than F. nucleatum.
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usobacterium nucleatum is a gram-negative bacterium associated with various oral

diseases and systemic infections (1, 2). A defining characteristic of this organism
is its ability to aggregate with diverse oral bacterial species (2). During early studies
investigating the molecular basis of F. nucleatum-mediated coaggregation, the following
two strains were commonly used: ATCC 25586 and PK1594 (3, 4). F. nucleatum repre-
sents a highly diverse group currently divided into four subspecies—nucleatum (FNN),
vincentii (FNV), polymorphum (FNP), and animalis (FNA). Based on genetic, genomic, and
biochemical evidence, ATCC 25586 has been classified as FNN (5, 6). However, no gene
sequence or classification data were available for strain PK1594 until now.

Strain PK1594 was originally isolated from a human subgingival site and first reported
in 1982 as Fusobacterium nucleatum strain VPl E2S-11A (7). In 1989, it was renamed
PK1594 when deposited in the laboratory of the late Dr. Paul E. Kolenbrander (NIDCR,
NIH) (4). The strain was revived from a -80°C glycerol stock by direct inoculation into
8 mL of trypticase soy broth supplemented with 1% peptone and incubated anaerob-
ically at 37°C for 14 h. The cells were harvested by centrifugation, and the genomic
DNA was extracted using the ZymoBIOMICS DNA Miniprep Kit (Zymo Research, D4300)
following the manufacturer’s protocol. DNA concentration was determined using a
Qubit 4 fluorometer (Thermo Fisher Scientific, Q33327). Sequencing was performed by
SeqCenter (Pittsburgh, PA) using both Illumina and Oxford Nanopore Technologies (ONT)
platforms.

lllumina libraries were prepared using the Illumina DNA Prep kit, which enzymati-
cally fragments genomic DNA during tagmentation. Libraries underwent bead-based
size selection targeting an average insert size of ~280 bp. Paired-end (2 x 151 bp)
sequencing was carried out on a NovaSeq X Plus system. All tools were run with default
parameters unless otherwise specified. After adapter trimming and quality filtering,
lllumina reads totaled 6,888,276 pairs (983 Mbp), with a read N50 of 151 bp and
>Q30 quality (=50x coverage). ONT libraries were prepared using the PCR-free Liga-
tion Sequencing Kit (SQK-NBD114.96) with the NEBNext Companion Module (E7180L),
followed by sequencing on a GridION platform with R10.4.1 flow cells (400-bp mode).
Base calling was performed with Dorado v0.5.3 (super-accurate model), and FASTQ files
were extracted using samtools fastq v1.20 (8). ONT sequencing produced 308,792 reads,
totaling ~562 Mbp (N50 = 3,872 bp). Adapter sequences were removed using Porechop.
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FIG 1 Phylogenetic analysis of strain PK1594 with znpA gene. Phylogenetic tree constructed from
the full-length zinc protease gene sequence (znpA, 1,227 bp) of type strains and clinical isolates of F.
nucleatum, F. hwasookii (FH), and F. periodonticum (FP). The tree was generated using the UPGMA method
in MEGA-X with the Maximum Composite Likelihood model and 100 bootstrap replicates; bootstrap
values are shown at branch nodes. The zpnA gene from PK1594 clusters within the F. hwasookii clade
rather than F. nucleatum.

De novo hybrid assembly of Illumina and ONT reads was performed with Flye v2.9
(nano-hg model) (9). Assembly quality was assessed using QUAST v5.0.2 (10), which
reported a total assembly size of 2,377,633 bp, two contigs, an N50 of 2,357,192 bp, and
a GC content of 27.13%. Circularization verified with Circlator v1.5.5 (11), and annotation
completed via the NCBI Prokaryotic Genome Annotation Pipeline (PGAP) v5.2 (12). The
assembly yielded two circular contigs: a 2,357,192-bp chromosome and a 20,441-bp
plasmid contig containing a perfect tandem duplication, indicating a true circular size of
~10,221 bp.

Gene analysis of znpA indicated that strain PK1594 belongs to Fusobacterium
hwasookii, a species that is close to F. nucleatum (13) (Fig. 1). The genome encodes
homologs of fap2, fadA, and fomA but lacks radD. The complete genome sequence of
PK1594 provides a foundation for future studies on its physiology, virulence factors, and
host interactions.

ACKNOWLEDGMENTS

This work was supported by NIDCR grants DE030895 and DE034542 to C.W.
We thank Dr. Robert J. Palmer (NIDCR, NIH) for generously providing the PK1594
strain.

AUTHOR AFFILIATION

'Department of Microbiology & Molecular Genetics, the University of Texas Health
Science Center, Houston, Texas, USA

AUTHOR ORCIDs

Chenggang Wu 2 http://orcid.org/0000-0002-5700-7188

FUNDING

Funder Grant(s)  Author(s)
National Institute of Dental and Craniofacial Research DE030895 Chenggang Wu

March 2026 Volume 15 Issue 3

Microbiology Resource Announcements

10.1128/mra.01359-25 2


http://orcid.org/0000-0002-5700-7188
http://dx.doi.org/10.13039/100000072
https://doi.org/10.1128/mra.01359-25

Announcement

Microbiology Resource Announcements

Funder

Grant(s)

Author(s)

National Institute of Dental and Craniofacial Research

DE034542 Chenggang Wu

AUTHOR CONTRIBUTIONS

Shigi Xu, Investigation | Chenggang Wu, Conceptualization, Data curation, Formal
analysis, Funding acquisition, Investigation, Resources, Validation, Writing — original draft,
Writing — review and editing.

DATA AVAILABILITY

The whole-genome sequences of Fusobacterium hwasookii strain PK1594 and the
endogenous plasmid pPKO1 have been deposited in GenBank under the accession
numbers JBSGKEO10000001 and JBSGKE010000002. Raw lllumina reads are available
under SRX31193593, and raw ONT reads are available under SRX31193592. All data sets
are associated with BioProject PRINA1363202 in the Sequence Read Archive (SRA). The
znpA gene sequences used for phylogenetic tree construction are available at https://
doi.org/10.6084/m9.figshare.30611306.v1.

REFERENCES

1.

March 2026 Volume 15

Han YW. 2015. Fusobacterium nucleatum: a commensal-turned
pathogen. Curr Opin Microbiol 23:141-147. https://doi.org/10.1016/j.mi
b.2014.11.013

Brennan CA, Garrett WS. 2019. Fusobacterium nucleatum - symbiont,
opportunist and oncobacterium. Nat Rev Microbiol 17:156-166. https://
doi.org/10.1038/s41579-018-0129-6

Shaniztki B, Hurwitz D, Smorodinsky N, Ganeshkumar N, Weiss EI. 1997.
Identification of a Fusobacterium nucleatum PK1594 galactose-binding
adhesin which mediates coaggregation with periopathogenic bacteria
and hemagglutination. Infect Immun 65:5231-5237. https://doi.org/10.1
128/iai.65.12.5231-5237.1997

Kolenbrander PE, Andersen RN. 1989. Inhibition of coaggregation
between Fusobacterium nucleatum and Porphyromonas (Bacteroides)
gingivalis by lactose and related sugars. Infect Immun 57:3204-3209. htt
ps://doi.org/10.1128/iai.57.10.3204-3209.1989

Dzink JL, Sheenan MT, Socransky SS. 1990. Proposal of three subspecies
of Fusobacterium nucleatum Knorr 1922: Fusobacterium nucleatum subsp.
nucleatum subsp. nov., comb. nov.; Fusobacterium nucleatum subsp.
polymorphum subsp. nov., nom. rev., comb. nov.; and Fusobacterium
nucleatum subsp. vincentii subsp. nov., nom. rev., comb. nov. Int J Syst
Bacteriol 40:74-78. https://doi.org/10.1099/00207713-40-1-74

Kook J-K, Park S-N, Lim YK, Cho E, Jo E, Roh H, Shin Y, Paek J, Kim H-S,
Kim H, Shin JH, Chang Y-H. 2017. Genome-based reclassification of
Fusobacterium nucleatum subspecies at the species level. Curr Microbiol
74:1137-1147. https://doi.org/10.1007/500284-017-1296-9

Issue 3

10.

11.

12.

13.

Moore WE, Holdeman LV, Smibert RM, Good 1J, Burmeister JA, Palcanis
KG, Ranney RR. 1982. Bacteriology of experimental gingivitis in young
adult humans. Infect Immun 38:651-667. https://doi.org/10.1128/iai.38.
2.651-667.1982

Danecek P, Bonfield JK, Liddle J, Marshall J, Ohan V, Pollard MO,
Whitwham A, Keane T, McCarthy SA, Davies RM, Li H. 2021. Twelve years
of SAMtools and BCFtools. Gigascience 10:giab008. https://doi.org/10.10
93/gigascience/giab008

Kolmogorov M, Yuan J, Lin Y, Pevzner PA. 2019. Assembly of long, error-
prone reads using repeat graphs. Nat Biotechnol 37:540-546. https://doi.
org/10.1038/s41587-019-0072-8

Mikheenko A, Prjibelski A, Saveliev V, Antipov D, Gurevich A. 2018.
Versatile genome assembly evaluation with QUAST-LG. Bioinformatics
34:i142-i150. https://doi.org/10.1093/bioinformatics/bty266

Hunt M, Silva ND, Otto TD, Parkhill J, Keane JA, Harris SR. 2015. Circlator:
automated circularization of genome assemblies using long sequencing
reads. Genome Biol 16:294. https://doi.org/10.1186/513059-015-0849-0
Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Ciufo S, Li W. 2013.
Prokaryotic genome annotation pipeline. In The NCBI handbook.
National Center for Biotechnology Information (US).

Cho E, Park S-N, Lim YK, Shin Y, Paek J, Hwang CH, Chang Y-H, Kook J-K.
2015. Fusobacterium hwasookii sp. nov., isolated from a human
periodontitis lesion. Curr Microbiol 70:169-175. https://doi.org/10.1007/
500284-014-0692-7

10.1128/mra.01359-25 3


http://dx.doi.org/10.13039/100000072
https://www.ncbi.nlm.nih.gov/Traces/wgs/JBSGKE01?display=contigs
https://www.ncbi.nlm.nih.gov/Traces/wgs/JBSGKE01?display=contigs
https://www.ncbi.nlm.nih.gov/sra/SRX31193593
https://www.ncbi.nlm.nih.gov/sra/SRX31193592
https://www.ncbi.nlm.nih.gov/sra/PRJNA1363202
https://doi.org/10.6084/m9.figshare.30611306.v1
https://doi.org/10.1016/j.mib.2014.11.013
https://doi.org/10.1038/s41579-018-0129-6
https://doi.org/10.1128/iai.65.12.5231-5237.1997
https://doi.org/10.1128/iai.57.10.3204-3209.1989
https://doi.org/10.1099/00207713-40-1-74
https://doi.org/10.1007/s00284-017-1296-9
https://doi.org/10.1128/iai.38.2.651-667.1982
https://doi.org/10.1093/gigascience/giab008
https://doi.org/10.1038/s41587-019-0072-8
https://doi.org/10.1093/bioinformatics/bty266
https://doi.org/10.1186/s13059-015-0849-0
https://doi.org/10.1007/s00284-014-0692-7
https://doi.org/10.1128/mra.01359-25

	Complete genome sequence of the widely used coaggregation fusobacterial strain PK1594

