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ABSTRACT We report here the whole-genome sequence of a Chlamydia avium iso-
late recovered from a feral pigeon in 1999 in Italy. Only one complete genome of a
C. avium strain has been published so far. Future comparative analyses could pro-
vide valuable insights on the genomic evolution of the pathogen.

The Chlamydia genus encompasses host-restricted bacteria characterized by a two-
phase developmental cycle consisting of the alternation of an extracellular form,

the elementary body, and an intracellular form known as the reticulate body (1). The
genus currently includes 12 validly published species (2), and among them, C. psittaci,
C. gallinacea, and C. avium have been isolated from birds. C. avium was originally
isolated in Germany and Italy from pigeons and parrots (3). Only two C. avium genome
assemblies are currently available (C. avium strain 10DC88 [3]), and one of them is part
of an unpublished comparative genomic project (GenBank accession no. ASM41773.2).

We sequenced and investigated the genome of the C. avium field isolate PV 4360/2,
isolated in 1999 from a pool of intestinal and liver tissue from a pigeon found dead but with
no other signs of disease in the city of Bergamo, Italy, with no evidence of lesions at
necropsy (4). The isolate was stored at the Italian National Reference Laboratory for
Chlamydioses and cultured on LLC-MK2 cells. DNA was extracted from purified elementary
bodies (5) using a NucleoSpin tissue kit (Macherey-Nagel), and a genomic DNA library was
prepared using an Illumina Nextera XT kit following the manufacturer’s instructions. Whole-
genome sequencing (WGS) was then performed on an Illumina MiSeq platform with a
paired-end 250-bp run producing 2,036,824 paired-end reads with an average length of
235.9 bp; the read quality was checked using FastQC v. 0.11.4 (6). The Chlamydia reads were
separated from host/contaminant reads using the Blobology bioinformatic pipeline (7),
selecting reads mapping to contigs with a GC content of 0.3 to 0.4 and log10 (coverage) of
�2.5� (Bowtie 2 v. 2.2.6) (8). Reads were then assembled using SPAdes v. 3.10 (9). Genome
finishing was then performed with PCR validation on putative joins detected with Bandage
software v. 0.8.1 (10). Thus, we obtained the complete genome assembly of the isolate,
comprising a circular chromosome of 1,040,639 bp and a circular plasmid of 7,640 bp. The
genome and the plasmid assemblies were then annotated with RAST v. 2.0 (11). Default
parameters were used unless otherwise specified. A total of 947 genes in the chromosome
plus 8 in the plasmid were predicted.

Citation Floriano AM, Rigamonti S,
Comandatore F, Scaltriti E, Longbottom D,
Livingstone M, Laroucau K, Gaffuri A, Pongolini
S, Magnino S, Vicari N. 2020. Complete genome
sequence of Chlamydia avium PV 4360/2,
isolated from a feral pigeon in Italy. Microbiol
Resour Announc 9:e01509-19. https://doi.org/
10.1128/MRA.01509-19.

Editor David A. Baltrus, University of Arizona

Copyright © 2020 Floriano et al. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Address correspondence to Nadia Vicari,
nadia.vicari@izsler.it.

Received 12 December 2019
Accepted 25 March 2020
Published 16 April 2020

GENOME SEQUENCES

crossm

Volume 9 Issue 16 e01509-19 mra.asm.org 1

 on June 30, 2020 by guest
http://m

ra.asm
.org/

D
ow

nloaded from
 

https://orcid.org/0000-0002-4823-3562
https://www.ncbi.nlm.nih.gov/assembly/GCF_000417735.2
https://doi.org/10.1128/MRA.01509-19
https://doi.org/10.1128/MRA.01509-19
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:nadia.vicari@izsler.it
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.01509-19&domain=pdf&date_stamp=2020-4-16
https://mra.asm.org
http://mra.asm.org/


The genome of strain PV 4360/2 (size, 1,041,169 bp; GC content, 36.9%) presents a
total of 3,696 single-nucleotide polymorphisms (SNPs), aligned to the only other C.
avium complete genome available (reference strain 10DC88, GenBank assembly no.
ASM58387.1) by Mauve v. snapshot version 2015-02-13 (12). No evidence of any
genomic rearrangements or indels was detected. Seven Pmps (type V autotransporter
proteins that play a key role in virulence and are involved in immune evasion) (13, 14)
were identified. The Trp system, an important virulence factor in Chlamydia species, was
not detected, whereas the bioBFDA system (15) is identical to that in the strain 10DC88.

Interestingly, alignment of the plasmid sequences identified a genomic region of
414 nucleotides (nt) present in the PV4360/2 plasmid that was absent from the 10DC88
plasmid. This region encodes two virulence genes, pGP4-D and pGP3-D. The former is
truncated, and the latter is absent from the plasmid of the 10DC88 strain. This could
explain the difference in length between the two plasmids. Furthermore, we found that
the virulence gene pGP8-D was annotated as two separate genes in the 10DC88
plasmid.

These differences in virulence gene content show that further genomic studies
could provide important insights on the evolution of the virulence of C. avium.

Data availability. The raw reads and assemblies have been deposited in ENA under
the accession no. PRJEB25740. The strain is available at www.ibvr.org.
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