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Complete Genome Sequence of Campylobacter gracilis ATCC 332361
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The human oral pathogen Campylobacter gracilis has been isolated from periodontal and endodontal infections, and also from
nonoral head, neck, or lung infections. This study describes the whole-genome sequence of the human periodontal isolate ATCC
33236T (=FDC 1084), which is the first closed genome for C. gracilis.

Received 6 August 2015 Accepted 7 August 2015 Published 17 September 2015

Citation Miller WG, Yee E. 2015. Complete genome sequence of Campylobacter gracilis ATCC 332367. Genome Announc 3(5):e01087-15. doi:10.1128/genomeA.01087-15.
Copyright © 2015 Miller and Yee. This is an open-access article distributed under the terms of the Creative Commons Attribution 3.0 Unported license.

Address correspondence to William G. Miller, william.miller@ars.usda.gov.

ampylobacter gracilis (formerly Bacteroides gracilis [1]) is gen-

erally associated with the human oral environment and has
been isolated from both periodontal and endodontal infections
(2—-4); however, this organism has also been isolated from cases of
nonoral deep tissue infection (5). The C. gracilis type strain ATCC
33236 was isolated from the gingival sulcus of a human with peri-
odontitis (1). Genome data for this strain (deposited as RM3268)
is currently present within GenBank as a draft scaffold of 33 con-
tigs. In this study, we report the first closed whole-genome se-
quence of strain ATCC 332367.

The Roche GS-FLX and Illumina HiSeq sequencing plat-
forms were used to complete the C. gracilis strain ATCC 332367
genome. A total of 237,579 shotgun and paired-end Roche 454
reads (55X coverage) were assembled, using the Newbler as-
sembler version 2.6, into one scaffold of 18 contigs (18 scaffold
contigs interspersed with 17 unique contigs and 11 repeat con-
tigs). Sanger DNA sequencing of contig-bridging amplicons
was used to close the scaffold into a single contig. All 454 base
calls were validated using 14,326,852 HiSeq reads (SeqWright,
Houston, TX, USA), adding a coverage of 634X (689X final
coverage). An optical restriction map (OpGen, Gaithersburg,
MD, USA) with restriction enzyme BamHI was used for assem-
bly validation.

C. gracilis strain ATCC 33236" has a circular genome of
2,281,652 bp with an average GC content of 46.55%. Protein-,
rRNA-, and tRNA-encoding genes were identified as described
previously (6). The genome encodes 2,103 putative protein-
coding genes, 34 pseudogenes, and 3 rRNA operons. The genome
contains two CRISPR/Cas loci, two integrated phages, and no
contingency genes. Additionally, no plasmids were identified in
this strain.

A unique feature of the C. gracilis type strain is its predicted
respiratory profile. The high O, affinity CcoNOPQ cytochrome
c oxidase is absent. Absent also are the NrfAH nitrite reductase
and the FdhABC formate dehydrogenase. However, this strain
does contain two formate dehydrogenase H genes linked to the
nap nitrate reductase and hyf hydrogenase-4 loci, and encodes
an alternate formate dehydrogenase N. Strain ATCC 332367 is
also predicted to encode the HydABC NiFe hydrogenase, the
NorZ nitric oxide reductase, the NosZ nitrous oxide reductase,
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a carbon monoxide dehydrogenase, a thiosulfate/polysulfide
reductase, a tartrate dehydratase, a putative tartrate dehydra-
tase/fumarate hydratase, as well as other uncharacterized respi-
ratory enzymes.

C. gracilis strain ATCC 33236T does not contain the acn, gltA,
icd, or sucCD TCA cycle genes; these genes are similarly absent
from members of the C. lari clade (6). Also, this strain does not
contain genes encoding flagellar, flagellar modification, or che-
motaxis proteins.

The C. gracilis type strain is however predicted to encode a
number of putative genes associated with pathogenicity. These
include hemagglutinins, toxins, immunity proteins, and other
predicted virulence factors. This strain also contains the zonula
occludens toxin (zot) genomic island (7). Although C. gracilis is
generally not considered an important pathogen, the presence of
these virulence determinants suggests that this species warrants
further investigation.

Nucleotide sequence accession number. The complete ge-
nome sequence of C. gracilis strain ATCC 33236 has been depos-
ited in GenBank under the accession number CP012196.

ACKNOWLEDGMENT

This work was supported in part by USDA-ARS CRIS project 2030-42000-
047-00D.

REFERENCES

1. Tanner ACR, Badger S, Lai C-, Listgarten MA, Visconti RA, Socransky
SS. 1981. Wolinella gen. nov., Wolinella succinogenes (Vibrio succinogenes
Wolin et al.) comb. nov., and description of Bacteroides gracilis sp. nov.,
Wolinella recta sp. nov., Campylobacter concisus sp. nov., and Eikenella cor-
rodens all from humans with periodontal disease. Int J Syst Bacteriol 31:
432-445. http://dx.doi.org/10.1099/00207713-31-4-432.

2. Haririan H, Andrukhov O, Bertl K, Lettner S, Kierstein S, Moritz A,
Rausch-Fan X. 2014. Microbial analysis of subgingival plaque samples
compared to that of whole saliva in patients with periodontitis. ] Periodon-
tol 85:819—828. http://dx.doi.org/10.1902/jop.2013.130306.

3. Shaddox LM, Huang H, Lin T, Hou W, Harrison PL, Aukhil I, Walker
CB, Klepac-Ceraj V, Paster BJ. 2012. Microbiological characterization in
children with aggressive periodontitis. ] Dent Res 91:927-933. http://
dx.doi.org/10.1177/0022034512456039.

4. Siqueira JF, Jr, Rogas IN. 2003. Campylobacter gracilis and Campylobacter

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01087-15&domain=pdf&date_stamp=2015-9-17
http://genomea.asm.org

2 genomea.asm.org

Miller and Yee

rectus in primary endodontic infections. Int Endod J 36:174-180. http://
dx.doi.org/10.1046/j.1365-2591.2003.00636.x.

. Johnson CC, Reinhardt JF, Edelstein MA, Mulligan ME, George WL,
Finegold SM. 1985. Bacteroides gracilis, an important anaerobic bacterial
pathogen. J Clin Microbiol 22:799-802.

. Miller WG, Yee E, Chapman MH, Smith TP, Bono JL, Huynh S, Parker
CT, Vandamme P, Luong K, Korlach J. 2014. Comparative genomics of

Genome Announcements

the Campylobacter lari group. Genome Biol Evol 6:3252-3266. http://
dx.doi.org/10.1093/gbe/evu249.

. Yap KP, Gan HM, Teh CS, Chai LC, Thong KL. 2014. Comparative

genomics of closely related Salmonella enterica serovar typhi strains
reveals genome dynamics and the acquisition of novel pathogenic ele-
ments. BMC Genomics 15:1007. http://dx.doi.org/10.1186/1471-2164-15
-1007.

September/October 2015 Volume 3 Issue 5 e01087-15


http://genomea.asm.org

	Complete Genome Sequence of Campylobacter gracilis ATCC 33236T
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENT

	REFERENCES

