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Abstract

The species Corynebacterium renale, Corynebacterium pilosum, and Corynebacterium cystitidis were
initially thought to be the same species C. renale, but with different immunological types. These
bacteria are the causative agent of cystitis, urethritis and pyelonephritis and are found usually as
constituents of the normal flora in the lower urogenital tract of cattle. Therefore, we present the
draft genome sequences of two pathogenic Corynebacterium species: C. renale CIP 52.96 and C.
pilosum CIP 103422. The genome sequences of these species have 2,322,762 bp with 2,218 protein
encoding genes and 2,548,014 bp with 2,428 protein encoding genes, respectively. These genomes
can help clarify the virulence mechanisms of these unknown bacteria and enable the development

of more effective methods for control.
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Introduction

The Corynebacterium genus was created to include
the pathogenic species Corynebacterium diphtheriae, the
causative agent of diphtheria (1). Currently, approx-
imately 90 species with various lifestyles comprise
this genus, including human, animal and plant path-
ogens (2).

The species Corynebacterium renale, a bacterium
of the Corynebacterium genus, has not been well stud-
ied. These bacteria were first described with three
immunological types. Only after the development of
genetic analyses and chemotaxonomic methods was it
possible to distinguish this group from the following
three species: Corynebacterium renale (Type I), Coryne-

bacterium pilosum (Type 1I), and Corynebacterium
cystitidis (Type 1II) (3).

These corynebacteria groups are usually found
as constituents of the normal flora in the lower uro-
genital tract, and their presence is thought to be a
precondition for the development of cystitis, urethritis
and pyelonephritis in cattle (4,5). Their adhesion to
urinary epithelial cells is mediated by pili structures
present on the bacteria cell surface and is recognized
as an important virulence factor.

In this report, we announce the draft genome
sequences of the following two corynebacteria path-
ogenic species: (i) C. pilosum strain CIP 103422 isolated
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from cow urine in Japan and (ii) C. renale strain CIP
52.96 isolated from a cow in the United Kingdom. At
the time this work was prepared, no other genome
assembly was publicly available for the species C.
renale.

The genome sequencing of the isolates was per-
formed by the Ion Torrent PGM (Personal Genome
Machine) platform (Life Technologies), using a frag-
ment library. The de novo assembly of the sequences
into contigs was achieved using MIRA (6), and gap
closure was performed with the Lasergene v.11 Suite
(DNASTAR). The assembly produced a total of 19
contigs for C. pilosum CIP103422 with 2,548,014 total
base pairs and 11 contigs for C. renale CIP 52.96 with
2,322,762 total base pairs and a G+C content of 60.7%
and 59.1%, respectively. Automatic annotation using
the RAST server (7) allowed for the identification of
2,387 Coding DNA Sequences (CDSs) in the C. pilosum
CIP103422 and 2,218 CDSs in the C. renale CIP 52.96;
61 RNA genes were predicted for both genomes.

Additionally, we used the SEED annotation en-
vironment (http://www.theseed.org/) to investigate
the genomic basis of several biochemical features that
differed between corynebacterial isolates. The pres-

ence of genes coding for enzymes involved in inva-
sion and intracellular resistance, such as L-aspartate
oxidase (EC 1.4.3.16) and Quinolinate synthetase (EC
2.5.1.72), were only identified in C. renale CIP 52.96. A
distinctive characteristic of C. pilosum CIP103422 was
the presence of potential activity for respiratory ni-
trate reductase (EC 1.7.99.4), which was not detected
in C. renale CIP 52.96.

Furthermore, analyses using PGAP software (8)
with the MultiParanoid (MP) method with 250% of
coverage and 250% of identity allowed the prediction
of 1211 CDSs that were shared between both ge-
nomes. In these genes, CDS usually plays a crucial
role in the maintenance of key aspects for the organ-
ism’s biology and is a great target for drug develop-
ment (9). Additionally, we predicted 1169 CDSs ex-
clusive for C. pilosum CIP103422 and 1007 CDSs for C.
renale CIP 52.96. These genes could confer an adaptive
advantage and niche adaptation (10) (Fig. 1).

The genome projects have been deposited in
GenBank under the following accession numbers:
NZ_LDYE00000000.1 (C. renale CIP 52.96) and
NZ_LDYDO00000000.1 (C. pilosum CIP103422.
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Figure 1. Venn diagram demonstrating the numbers of coding sequences shared by the two Corynebacterium species analyzed in this study.
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