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The recently introduced bacterial species Chlamydia gallinacea is known to occur in domestic poultry and other birds. Its poten-
tial as an avian pathogen and zoonotic agent is under investigation. The whole-genome sequence of its type strain, 08-1274/3,
consists of a 1,059,583-bp chromosome with 914 protein-coding sequences (CDSs) and a plasmid (p1274) comprising 7,619 bp
with 9 CDSs.
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Chlamydia gallinacea is an obligate intracellular bacterium
classified under the single genus Chlamydia (1) within the

family Chlamydiaceae. Comparative genetic analysis recently
revealed its status as a separate species, with C. avium and
C. psittaci being the closest relatives (2). Epidemiological ob-
servations suggest that the main host of C. gallinacea is domes-
tic chicken (3–6), alongside turkey, duck, and guinea fowl. Its
etiological importance is still subject to investigation. Experi-
mentally infected chickens remained asymptomatic but
showed reduced body-weight gains (6). Some observations
suggest a zoonotic potential (3). Coinfections with C. psittaci
seem to be common (7). Comparison of Chinese and European
isolates have suggested high intraspecies diversity with 13 dif-
ferent ompA genotypes (6).

Whole-genome sequence studies will facilitate elucidation
of unresolved issues. In a previous paper, we reported a par-
tially assembled whole-genome sequence of C. gallinacea type
strain 08-1274/3 (2) (NZ_AWUS00000000.1). Whole-genome
sequencing was conducted at the Institute for Genome Sciences
(University of Maryland, Baltimore, MD). Briefly, Illumina-
sequenced reads of an average length of 250 nucleotides (nt)
and genome coverage of 1,949� were assembled using CLC bio
version 6.0.1, which resulted in four scaffolds sized 630,796 bp,
228,666 bp, 185,564 bp, and 7,088 bp (GenBank assembly ac-
cession GCA_000471025.1).

In the present work, the data set was subjected to de novo
assembly. Nonchlamydial reads pertaining to host DNA (from
culture in embryonated eggs) were identified through mapping
to the Gallus gallus genome using Segemehl (8). The remaining
reads were assembled using SPAdes version 3.7.0 (9) with
k-mer values of 21, 33, 55, 77, 99, and 127, the -careful option,
and automatic coverage cutoff, which yielded 22 contigs. Of

those, 16 contigs were identified as sequencing or assembly
artifacts. Two other contigs were assigned through BLAST to
Enterobacteria phage phiX174 (positive control in DNA se-
quencing) and Gallus gallus mitochondria, respectively. Thus,
the assembly resulted in scaffold 1 (643,147 nt), scaffold 2
(228,815 nt), and scaffold 3 (185,839 nt), all representing the
chromosome, and scaffold 4 (7,619 nt) representing plasmid
p1274. To close the gaps, primer sites were selected in flanking
scaffold regions. The primers were used in PCR to generate
DNA fragments of 600 to 800 bp (gap 1) and 1,300 to 1,500 bp
(gap 2), which were sent to Eurofins Genomics (Ebersberg,
Germany) for Sanger sequencing. Alignment of Sanger se-
quences to scaffolds 1 to 3 using BLAST and MAFFT (10) even-
tually enabled closure of the gaps.

The complete chromosomal sequence comprises 1,059,583 bp.
Provisional annotations using Prokka (11) revealed 914 protein-
encoding genes and 46 noncoding RNAs, including 39 tRNAs,
three rRNAs, and one tmRNA. The size of plasmid p1274 was
determined to be 7,619 bp with nine proteins encoded. The aver-
age G�C content of the genome is 37.9 mol%.

This is the first report of a completely assembled genome se-
quence of C. gallinacea. It can serve as a reference genome for
future studies.

Nucleotide sequence accession numbers. The updated
whole-genome sequence data of C. gallinacea type strain 08-
1274/3 and its plasmid p1274 have been deposited in NCBI
GenBank under accession numbers CP015840 and CP015841,
respectively.

ACKNOWLEDGMENTS

This work was supported by NIH grant NIAID U19 AI484044 to P.M.B.

crossmark

Genome AnnouncementsJuly/August 2016 Volume 4 Issue 4 e00708-16 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00708-16&domain=pdf&date_stamp=2016-7-21
http://genomea.asm.org


FUNDING INFORMATION
This work, including the efforts of Patrik M. Bavoil, was funded by
HHS | NIH | NIH Clinical Center (Clinical Center) (NIAID U19
AI484044).

REFERENCES
1. Sachse K, Bavoil PM, Kaltenboeck B, Stephens RS, Kuo CC, Rosselló-

Móra R, Horn M. 2015. Emendation of the family Chlamydiaceae: pro-
posal of a single genus, Chlamydia, to include all currently recognized
species. Syst Appl Microbiol 38:99 –103. http://dx.doi.org/10.1016/
j.syapm.2014.12.004.

2. Sachse K, Laroucau K, Riege K, Wehner S, Dilcher M, Creasy HH,
Weidmann M, Myers G, Vorimore F, Vicari N, Magnino S, Liebler-
Tenorio E, Ruettger A, Bavoil PM, Hufert FT, Rosselló-Móra R, Marz
M. 2014. Evidence for the existence of two new members of the family
Chlamydiaceae and proposal of Chlamydia avium sp. nov. and Chlamydia
gallinacea sp. nov. Syst Appl Microbiol 37:79 – 88. http://dx.doi.org/
10.1016/j.syapm.2013.12.004.

3. Laroucau K, Vorimore F, Aaziz R, Berndt A, Schubert E, Sachse K.
2009. Isolation of a new chlamydial agent from infected domestic poultry
coincided with cases of atypical pneumonia among slaughterhouse work-
ers in France. Infect Genet Evol 9:1240 –1247. http://dx.doi.org/10.1016/
j.meegid.2009.08.005.

4. Hulin V, Oger S, Vorimore F, Aaziz R, de Barbeyrac B, Berruchon J,
Sachse K, Laroucau K. 2015. Host preference and zoonotic potential of

Chlamydia psittaci and C. gallinacea in poultry. Pathog Dis 73:1–11. http://
dx.doi.org/10.1093/femspd/ftv005.

5. Sachse K, Laroucau K, Vanrompay D. 2015. Avian chlamydiosis. Curr Clin
Microbiol Rep 2:10–21. http://dx.doi.org/10.1007/s40588-014-0010-y.

6. Guo W, Li J, Kaltenboeck B, Gong J, Fan W, Wang C. 2016. Chlamydia
gallinacea, not C. psittaci, is the endemic chlamydial species in chicken
(Gallus gallus). Sci Rep 6:19638. http://dx.doi.org/10.1038/srep19638.

7. Laroucau K, Aaziz R, Meurice L, Servas V, Chossat I, Royer H, de
Barbeyrac B, Vaillant V, Moyen JL, Meziani F, Sachse K, Rolland P.
2015. Outbreak of psittacosis in a group of women exposed to Chlamydia
psittaci-infected chickens. Euro Surveill 20:21155.

8. Hoffmann S, Otto C, Kurtz S, Sharma CM, Khaitovich P, Vogel J,
Stadler PF, Hackermüller J. 2009. Fast mapping of short sequences with
mismatches, insertions and deletions using index structures. PLoS Com-
put Biol 5:e1000502. http://dx.doi.org/10.1371/journal.pcbi.1000502.

9. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov
AS, Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV,
Sirotkin AV, Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012.
SPAdes: a new genome assembly algorithm and its applications to single-
cell sequencing. J Comput Biol 19:455– 477. http://dx.doi.org/10.1089/
cmb.2012.0021.

10. Katoh K, Standley DM. 2013. MAFFT multiple sequence alignment soft-
ware version 7: improvements in performance and usability. Mol Biol Evol
30:772–780. http://dx.doi.org/10.1093/molbev/mst010.

11. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioin-
formatics 30:2068 –2069. http://dx.doi.org/10.1093/bioinformatics/
btu153.

Hölzer et al.

Genome Announcements2 genomea.asm.org July/August 2016 Volume 4 Issue 4 e00708-16

http://genomea.asm.org

	Whole-Genome Sequence of Chlamydia gallinacea Type Strain 08-1274/3
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

