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ABSTRACT Campylobacter fetus subsp. testudinum originating in reptiles can cause
invasive infections in humans. Here, we present the whole-genome sequence of C.
fetus subsp. testudinum strain 772, isolated from a human patient in China.

Campylobacter fetus is a Gram-negative slender spiral bacterial pathogen that can
cause abortion or infertility in animals and extraintestinal infections (bacteremia,

meningitis, arthritis, etc.) in humans (1). Based on traditional biochemical and geno-
typing methods, Campylobacter fetus is currently divided into three subspecies: C. fetus
subsp. fetus and C. fetus subsp. venerealis, associated with infections in mammals, and
C. fetus subsp. testudinum, primarily isolated from reptiles (2, 3). Previous studies
demonstrated genetic diversities among the three subspecies and that the genetic
divergence between mammal- and reptile-associated C. fetus is more extensive than
that within mammal-associated C. fetus (4, 5). Here, we report the whole-genome
sequence of C. fetus subsp. testudinum strain 772, which was isolated from ascites of a
patient with chronic kidney disease, to further characterize the genomics of the
subspecies.

Strain 772 was enriched in Bolton broth by incubating microaerobically at 37°C for
72 h. Genomic DNA was extracted using the QIAamp DNA minikit (Qiagen,
Germany), and the purity was evaluated using a Qubit 3.0 fluorometer (Thermo, USA).
The TruSeq DNA sample prep kit (Illumina) was used to construct the libraries for
genome sequencing. Sequencing was performed on an Illumina HiSeq platform
using the TruSeq PE cluster kit version 3 and TruSeq SBS kit. A total of 20,490,024 reads
were generated, resulting in 1,649� sequencing coverage. The genome sequence was
assembled using the Celera Assembler 8.0. After the first round, GapCloser (version
1.12) was used for gap closing, and all the contigs were concatenated into a single
scaffold of a genome sequence.

The genome of C. fetus subsp. testudinum strain 772 consists of 1,863,540 bp, with
a mean G�C content of 33.13%. No plasmids were identified. The open reading frames
(ORFs) were predicted using Glimmer version 3.02. The rRNA and tRNA genes were
identified using the RNAmmer1.2 and tRNAscan-SE 1.23 software, respectively. The
genome contains 1,870 putative protein-coding genes. Of these, 1,288 could be
assigned a Clusters of Orthologous Groups (COG) number. In addition, 39 tRNA genes
and 6 rRNA operons were also identified. Based on the whole-genome sequence, 99.3%
average nucleotide identity (ANI) was observed between C. fetus subsp. testudinum
strain 772 and C. fetus subsp. testudinum type strain 03-427, which is higher than that
between C. fetus subsp. fetus 82-40 (GenBank accession number CP000487) and C. fetus
subsp. venerealis 84-112 (GenBank accession number HG004426), with 92.1% and 92.2%
ANI, respectively. Further, the Kyoto Encyclopedia of Genes and Genomes (KEGG) was
used for pathway analysis, which identified 370 genes related to metabolic pathways
and 171 genes related to the biosynthesis of secondary metabolites. The whole-
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genome sequence of C. fetus subsp. testudinum strain 772 provides a better under-
standing of virulence, adaptation, and evolution. Further studies are warranted to
investigate the pathophysiological mechanism of this pathogen.

Accession number(s). The complete genome sequence of C. fetus subsp. testudi-

num 772 has been deposited in GenBank under the accession number CP027287.

ACKNOWLEDGMENTS

This research was supported by The Project for Key Medicine Discipline Construction
of Guangzhou Municipality (grant 2017-2019-07) and Guangzhou Medical Science and
Technology Project (grant 20181A011054).

REFERENCES
1. Wagenaar JA, van Bergen MAP, Blaser MJ, Tauxe RV, Newell DG, van

Putten JPM. 2014. Campylobacter fetus infections in humans: exposure
and disease. Clin Infect Dis 58:1579 –1586. https://doi.org/10.1093/cid/
ciu085.

2. Iraola G, Forster SC, Kumar N, Lehours P, Bekal S, García-Peña FJ, Paolicchi
F, Morsella C, Hotzel H, Hsueh P-R, Vidal A, Lévesque S, Yamazaki W,
Balzan C, Vargas A, Piccirillo A, Chaban B, Hill JE, Betancor L, Collado L,
Truyers I, Midwinter AC, Dagi HT, Mégraud F, Calleros L, Pérez R, Naya H,
Lawley TD. 2017. Distinct Campylobacter fetus lineages adapted as live-
stock pathogens and human pathobionts in the intestinal microbiota. Nat
Commun 8:1367. https://doi.org/10.1038/s41467-017-01449-9.

3. Fitzgerald C, Tu ZC, Patrick M, Stiles T, Lawson AJ, Santovenia M, Gilbert
MJ, van Bergen M, Joyce K, Pruckler J, Stroika S, Duim B, Miller WG,

Loparev V, Sinnige JC, Fields PI, Tauxe RV, Blaser MJ, Wagenaar JA. 2014.
Campylobacter fetus subsp. testudinum subsp. nov., isolated from humans
and reptiles. Int J Syst Evol Microbiol 64:2944 –2948. https://doi.org/10
.1099/ijs.0.057778-0.

4. Tu Z-C, Eisner W, Kreiswirth BN, Blaser MJ. 2005. Genetic divergence of
Campylobacter fetus strains of mammal and reptile origins. J Clin Micro-
biol 43:3334 –3340. https://doi.org/10.1128/JCM.43.7.3334-3340.2005.

5. Dingle KE, Blaser MJ, Tu Z-C, Pruckler J, Fitzgerald C, van Bergen MAP,
Lawson AJ, Owen RJ, Wagenaar JA. 2010. Genetic relationships among
reptilian and mammalian Campylobacter fetus strains determined by mul-
tilocus sequence typing. J Clin Microbiol 48:977–980. https://doi.org/10
.1128/JCM.01439-09.

Hou et al.

Volume 6 Issue 22 e00432-18 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/CP027287
https://doi.org/10.1093/cid/ciu085
https://doi.org/10.1093/cid/ciu085
https://doi.org/10.1038/s41467-017-01449-9
https://doi.org/10.1099/ijs.0.057778-0
https://doi.org/10.1099/ijs.0.057778-0
https://doi.org/10.1128/JCM.43.7.3334-3340.2005
https://doi.org/10.1128/JCM.01439-09
https://doi.org/10.1128/JCM.01439-09
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

