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Campylobacter iguaniorum is a member of the C. fetus group of campylobacters and is one of two Campylobacter taxa isolated
from reptiles. This study describes the whole-genome sequence of the C. iguaniorum strain RM11343, which was isolated from a
California alpaca fecal sample.
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Campylobacter spp. are isolated typically from a wide variety of
warm-blooded animals and birds. However, two Campylobac-

ter taxa, C. fetus subsp. testudinum (1) and C. iguaniorum (2), have
been isolated from reptiles. These organisms have been isolated
from lizards, snakes, and chelonians (1–6) and occasionally cause
disease in humans (1, 7, 8). In 2010, a C. iguaniorum strain
(RM11343) was isolated in California from an alpaca fecal sample.
This study presents the genome sequence of C. iguaniorum strain
RM11343, the first strain of this species isolated outside of reptiles.

The Roche GS-FLX and Illumina MiSeq platforms were used to
complete the RM11343 genome. A total of 159,788 shotgun and
paired-end Roche 454 reads (52� coverage) were assembled, us-
ing the Roche Newbler assembler version 2.6, into a single scaffold
of 13 contigs. All 454 base calls were validated using 2,193,386
Illumina MiSeq reads, adding 416� coverage. Contigs that
spanned the scaffold gaps and the MiSeq reads were used to close
the scaffold into a single contig. An optical restriction map (Op-
Gen, Gaithersburg, MD, USA) with the restriction enzyme AflII
was used to validate the assembly. Illumina MiSeq reads were also
used to characterize hypervariable GC tracts, as described (9).

C. iguaniorum strain RM11343 has a circular genome of
1,544 kb with a GC content of 35.8%. Protein-, rRNA-, and tRNA-
encoding genes were identified as described (9), but using a
BLASTp identity of 40% to define a positive match. The genome
encodes 1,487 putative protein-coding genes, 86 pseudogenes, 44
tRNAs, and 3 rRNA operons. The RM11343 genome also contains
14 hypervariable homopolymeric GC tracts (�8 bp). No plasmids
were identified. The genomes of the C. iguaniorum reptile strains
1485E and 2463D (GenBank accession numbers CP009043 and
CP010995, respectively) were used in all comparative genomic
analyses.

The average nucleotide identity of strain RM11343 when com-
pared to the C. iguaniorum strains 1485E and 2463D is 98%, which
is consistent with its C. iguaniorum identification. Furthermore,
the GC content (35.8%) is identical to the average GC content of
the reptile-associated strains. The three C. iguaniorum genomes
are also highly syntenic with very similar gene content: 1,344/
1,487 (90%) of the proteins encoded by RM11343 are also present

in the proteomes of both 1485E and 2463D. Many of the remain-
ing 10% are encoded by genes or regions typically variable in Cam-
pylobacter spp. (e.g., R/M systems and genetic islands).

Despite the similarities between the C. iguaniorum genomes,
the RM11343 genome contains two noteworthy genomic islands
(GIs) not present within strains 1485E or 2463D. The first is a
zonula occludens toxin GI, previously identified within Campylo-
bacter spp. (10–12) and other pathogens (13). The second GI con-
tains a kps/neu capsular locus similar to that identified in Esche-
richia coli K1 (14). This locus, bounded by kpsMTED and kpsCS,
contains a putative neuBCAES gene cluster that would encode the
�-2,8-polysialyltransferase necessary for biosynthesis of polysialic
acid. The presence of these two GIs warrants further investigation
into the pathogenicity of this strain.

Nucleotide sequence accession number. The complete ge-
nome sequence of C. iguaniorum strain RM11343 has been depos-
ited in GenBank under the accession number CP015577.

FUNDING INFORMATION
This work was supported in part by USDA-ARS CRIS project 5325-42000-
047-00D.

REFERENCES
1. 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 VL, 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. http://dx.doi.org/10.1099/ijs.0.057778-0.

2. Gilbert MJ, Kik M, Miller WG, Duim B, Wagenaar JA. 2015. Campy-
lobacter iguaniorum sp. nov., isolated from reptiles. Int J Syst Evol Micro-
biol 65:975–982. http://dx.doi.org/10.1099/ijs.0.000048.

3. Gilbert MJ, Kik M, Timmerman AJ, Severs TT, Kusters JG, Duim B,
Wagenaar JA. 2014. Occurrence, diversity, and host association of intes-
tinal Campylobacter, Arcobacter, and Helicobacter in reptiles. PLoS One
9:e101599. http://dx.doi.org/10.1371/journal.pone.0101599.

4. Gilbert MJ, Miller WG, Yee E, Blaser MJ, Wagenaar JA, Duim B. 2013.
Complete genome sequence of Campylobacter fetus subsp. testudinum
strain 03-427T. Genome Announc 1(6):e01002-13. http://dx.doi.org/
10.1128/genomeA.01002-13.

5. Gilbert MJ, Miller WG, Yee E, Kik M, Wagenaar JA, Duim B. 2014.

crossmark

Genome AnnouncementsMay/June 2016 Volume 4 Issue 3 e00646-16 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00646-16&domain=pdf&date_stamp=2016-6-30
http://genomea.asm.org


Complete genome sequence of Campylobacter iguaniorum strain 1485ET,
isolated from a bearded dragon (Pogona vitticeps). Genome Announc
2(4):e00844-14. http://dx.doi.org/10.1128/genomeA.00844-14.

6. Wang CM, Wu ZY, Shia WY, Jhou YJ, Tung KC, Shyu CL. 2015.
Complete genome sequence of Campylobacter fetus subsp. testudinum
strain Pet-3, isolated from a lizard (Hydrosaurus pustulatus). Genome An-
nounc 3(1):e01420-14. http://dx.doi.org/10.1128/genomeA.01420-14.

7. Patrick ME, Gilbert MJ, Blaser MJ, Tauxe RV, Wagenaar JA, Fitzger-
ald C. 2013. Human infections with new subspecies of Campylobacter
fetus. Emerg Infect Dis 19:1678 –1680. http://dx.doi.org/10.3201/
eid1910.130883.

8. Choi HS, Shin SU, Bae EH, Ma SK, Kim SW. 2016. Infectious
spondylitis in a patient with chronic kidney disease: identification of
Campylobacter fetus subsp. testudinum with 16S ribosomal RNA se-
quencing. Jpn J Infect Dis. [Epub ahead of print.] http://dx.doi.org/
10.7883/yoken.JJID.2015.461.

9. Miller WG, Yee E, Chapman MH, Smith TPL, Bono JL, Huynh S,
Parker CT, Vandamme P, Luong K, Korlach J. 2014. Comparative
genomics of the Campylobacter lari group. Genome Biol Evol
6:3252–3266. http://dx.doi.org/10.1093/gbe/evu249.

10. Mahendran V, Tan YS, Riordan SM, Grimm MC, Day AS, Lemberg
DA, Octavia S, Lan R, Zhang L. 2013. The prevalence and polymor-
phisms of zonula occluden toxin gene in multiple Campylobacter con-
cisus strains isolated from saliva of patients with inflammatory bowel
disease and controls. PLoS One 8:. http://dx.doi.org/10.1371/
journal.pone.0075525.

11. Miller WG, Yee E. 2015. Complete genome sequence of Campylobacter
gracilis ATCC 33236T. Genome Announc 3(5):e01087-15. http://
dx.doi.org/10.1128/genomeA.01087-15.

12. Miller WG, Yee E, On SL, Andersen LP, Bono JL. 2015. Complete
genome sequence of the Campylobacter ureolyticus clinical isolate RIGS
9880. Genome Announc 3(6):e01291-15. http://dx.doi.org/10.1128/
genomeA.01291-15.

13. Yap KP, Gan HM, Teh CS, Chai LC, Thong KL. 2014. Comparative
genomics of closely related Salmonella enterica serovar Typhi strains re-
veals genome dynamics and the acquisition of novel pathogenic elements.
BMC Genomics 15:1007. http://dx.doi.org/10.1186/1471-2164-15-1007.

14. Vimr E, Steenbergen S, Cieslewicz M. 1995. Biosynthesis of the polysialic
acid capsule in Escherichia coli K1. J Ind Microbiol 15:352–360. http://
dx.doi.org/10.1007/BF01569991.

Miller et al.

Genome Announcements2 genomea.asm.org May/June 2016 Volume 4 Issue 3 e00646-16

http://genomea.asm.org

	Complete Genome Sequence of Campylobacter iguaniorum Strain RM11343, Isolated from an Alpaca
	Nucleotide sequence accession number. 

	REFERENCES

