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Dogs develop periodontal diseases analogous to humans. Treponemes play key roles in periodontal 
diseases in humans and dogs. Dogs harbor oral treponeme communities that mirror human ones at the 
genus level, but which are composed of notably different species, subspecies and strains [1, 2]. 

Ten species of human oral treponemes have been cultivated and characterized to data. Treponema den-
ticola (T. denticola) is the most well-studied species due to its pathogenic mechanism. It expresses a 
wild range of virulence factors, like the major surface protein (Msp) and the protease dentilisin (PrtP). In 
T. denticola, Msp is an antigenic abundantly-expressed protein that forms a hetero-oligomeric out-
er-membrane-associated complex with dentilisin and the PrcA and PrcB accessory proteins [3]. 

Here we describe the genomic compositions of five ‘T. denticola-like’ strains originally isolated from 
canine subgingival plaque (cTd1-cTd5). We compare and contrast their putative virulence factors with 
those encoded by human T. denticola  isolates.

Genomic DNA was purified (Qiagen, QIAamp DNA Mini kits) from canine oral ‘T. denticola-like’ isolates 
cTd1, cTd2, cTd3, cTd4 and cTd5 (supplied by Dr. Chris Wyss), cultivated anaerobically in TYGVS 
medium. 

Whole genome sequencing libraries were prepared and sequenced using both Illumina Hi-Seq and 
Oxford Nanopore Technology 1D minION platforms. Raw sequencing reads were trimmed and quality 
filtered. De novo assembly was performed using canu, unicycler and pilon pipelines. The genomes were 
annotated using prokka, and compared using BLAST Ring Image Generator (BRIG), OrthoANI and 
MAUVE. The virulence factors were aligned using MAFFT version 7.

Homologues of the dentilisin (PrcAB-PrtP) operon were only identified in four canine strains (cTd2, cTd3, cTd4 
and cTd5), and shared 55 ± 14.4%, 44 ± 17.5% and 75 ± 1.4% average amino acid identities on PrcA, PrcB and PrtP 
with those from ATCC 35405 T

 (TDE 0760-0762), respectively.

Genome assembly resulted in one contig for cTd1, cTd2, cTd3, cTd4 and cTd5. The genome sizes of 
cTd1, cTd2, cTd3, cTd4 and cTd5 were 3.0 ± 0.10 Mb with a G+C content of 38 ± 0.0%. 

Prokka annotation revealed that the average number of coding DNA sequences (CDSs) were 2,808 ± 125 
and each canine strain contained 2 copies of the 16S-23S-5S rRNA operon. 

The five canine ‘T. denticola-like’ strains shared 
<90% average nucleotide identity (ANI) with human 
T. denticola  strains and <75% ANI with T. pedis T-A4. 

The ANI between cTd2 and cTd3,  as well as cTd4 and 
cTd5 were both >98%, but cTd1 shared <91% ANI 
with cTd1-cTd4 strains. They are potentially three 
different novel species.

The canine oral ‘T. denticola-like’ isolates are notably distinct from human oral T. denticola strain lineages, but 
share homologues of several established virulence factors.

A BRIG genome comparison analysis for the 
five canine ‘T. denticola-like’ strains with the 
human T. denticola  ATCC 35405T type strain.

The Msp from each canine strain shared less than 75% amino acid identities with that from T. denticola ATCC 
35405T

 (TDE 0405).

Virulence factors in the five canine ‘T. denticola -like’ strains

MAUVE progressive alignment of the five canine ‘T. denticola-like’ strains showing three different pat-
terns of gene blocks arrangemnet.
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The healthy homeostatic balance is subverted 
by the increased activities of pathogens, such as 
T. denticola, which elevate the virulence of the 
entire community.


