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Fusobacterium nucleatum, one of the major causative bacteria of periodontitis, is classified into five subspecies (nucleatum, poly-
morphum, vincentii, animalis, and fusiforme) on the basis of the several phenotypic characteristics and DNA homology. This is
the first report of the draft genome sequence of F. nucleatum subsp. fusiforme ATCC 51190T.

Fusobacterium nucleatum, the type species of the genus Fusobac-
terium, is a Gram-negative, nonmotile, obligately anaerobic

rod bacterium which is frequently isolated from the oral cavity (5,
6). F. nucleatum is classified into five subspecies (nucleatum, poly-
morphum, vincentii, animalis, and fusiforme) on the basis of the
polyacrylamide gel electrophoretic pattern of the whole-cell pro-
teins and DNA homology (2) or electrophoretic patterns of gluta-
mate dehydrogenase and 2-oxoglutarate reductase and DNA-
DNA hybridization patterns (6). Except for F. nucleatum subsp.
fusiforme, the genomes of the type strains of the other subspecies
have been sequenced (9–12).

In this report, we present the draft genome sequence of F. nu-
cleatum subsp. fusiforme ATCC 51190T. Draft sequencing of the F.
nucleatum subsp. fusiforme ATCC 51190T genome was performed
by SolGent, Co., Ltd. (Daejeon, South Korea), using 454 GS-FLX
Titanium (Roche Diagnostics, Basel, Switzerland). Following an
initial round of shotgun pyrosequencing, 402 contigs were assem-
bled using the Newbler Assembler software gsAssembler V2.5.3
(454 Life Sciences, Branford, CT). An additional round of Sanger
method sequencing was performed for gap closure. PCR products
were subjected to cycle sequencing with ABI BigDye Termina-
tor v3.1 and analyzed on a 3730XL DNA Analyzer (Applied
Biosystems, Foster City, CA). The Phred-Phrap-Consed pro-
grams (3, 4, 7) were used for sequence assembly and editing of
assembled sequences. We obtained 205 contigs, and the GC
content was 27%.

Open reading frames (ORFs) were predicted and annotated
using the NCBI Prokaryotic Genomes Automatic Annotation
Pipeline (13). The predicted protein sequences were annotated as
gene ontology (GO) by the basic local alignment search tool (1).
Then GO classes were grouped into a total of 124 GO-Slim terms
using the web tool CateGOrizer (8).

A total of 1,344 (73.8%) of the ORFs were annotatable with
known proteins. The genome contained 1,821 protein-coding
genes, two 16S rRNA copies, one 23S rRNA copy, five 5S rRNA
copies, and 45 tRNA genes. There were 1,821 possible ORFs in 198
contigs with a size range of 224 to 10,785 bp. There were not many
ORFs with lengths of �2,000 bp (only 95); in fact, most were
�1,500 bp (n � 1,597).

The draft genome sequence contains several key pathways for
amino acids, carbohydrates, lipids, and organic acids. Biosyn-

thetic pathways exist for at least four amino acids: aspartate,
asparagine, glutamate, and glutamine. The amino acid biosyn-
thesis activity is different from that of other F. nucleatum
strains. For example, F. nucleatum subsp. nucleatum ATCC
25586T can synthesize just 3 amino acids, glutamate, aspartate,
and asparagine (9). GO analysis has revealed that 4% of the genes
(n � 128) are transport-related genes for the uptake of peptides,
sugars, metal ions, and cofactors. The draft genome sequence also
contains genes for virulence factors such as porin, hemolysin, bu-
tyrate fermentation-related proteins, ion acquisition-related pro-
teins, multidrug efflux proteins, 5-nitroimidazole antibiotic resis-
tance proteins, beta-lactamase, macrolide efflux protein, toxin
YoeB, virulence factor MviN, type II secretion proteins, and TonB
and TolC proteins. The genome also contains genes for oxidative
stress response factors such as glutathione peroxidase and NADH
oxidase but not for superoxide dismutase.

Nucleotide sequence accession numbers. This Whole-Ge-
nome Shotgun project has been deposited at DDBJ/EMBL/
GenBank under accession no. AKXI00000000. The version de-
scribed in this paper is the first version, AKXI01000000. The Bio-
project designation for this project is PRJNA167963.
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