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Abstract
Capnocytophaga canimorsus is a bacterium found in the saliva of canines. It is an opportunistic zoonotic disease that can cause serious infections if it makes its way into the human bloodstream. While the quantity
of bacteria inside an individual canine biome varies, there is no current test that can be used to identify the amount of bacteria in a saliva sample. This study will serve as the beginning step towards quantification
of C. canimorsus in canines. DNA primers, a PCR protocol, and purification of DNA has all been established in order to reach quantification of a pure sample of C. canimorsus DNA. Through the use of sodium
acetate and ethanol purification and PCR followed by a gel electrophoresis, C. canimorsus DNA was able to be detected down to the nearest 0.001ng.

Introduction

Results

The saliva of many canines contains a bacterium called Capnocytophaga canimorus. (Bulter 2001). It
is estimated that up to 74% of canines carry C. canimorsus in their saliva (Renzi 2015). The bacterium
can be spread from dogs licking open wounds, biting, or scratching. If the bacterium makes its way
into the human bloodstream, it can cause septicemia, meningitis, endocarditis, and other infections
(Janda 2006). On a milder end of the spectrum, patients can experience symptoms that are similar to
influenza (Hess 2018). In the United States, roughly fifty percent of all Americans will be bit by a dog
in their lifetime; this can be estimated to be equivalent to roughly one million bites per year (Janda
2006). While a large percentage of Americans will make contact with dog saliva, the amount of
symptomatic infections in humans does not seem consistent with the number of dogs that carry this
bacterium. While there are a variety of factors that impact the amount of cases in humans, there is one
in particular that seems to stand out because of its lack of evidence or research. The amount of this
bacterium may vary between dogs. It is possible that many of these dogs may not be passing the
bacterium because there is not a high enough quantity of bacteria in their biome. There has not been
any literature or studies that have looked into how the amount of C. canimorsus DNA in a canine’s
biome affect incidence of infection. While the ultimate goal will be to quantify C. canimorsus in dogs’
mouths, the purpose of this individual study is to develop a method in the lab to quantify a pure
sample of C. canimorsus.

•

Growth was visible in both the plate and the broth with some contamination

•

Growth was determined to be C. canimorsus (Fig. 1)

•

Pure C. canimorsus was able to be consistently detected down to 0.001 ng of DNA (Fig. 1 & 2)

Figure 2. This is the first round of dilutions. The bands were
orange in every well except the 0.0001 ng concentration.

Methods
Cultured C. canimorsus in broth and on agar

DNA extraction from growth

Figure 1. The bands of the DNA
were shown at somewhere
between 400 and 500 bp which is
what was needed because this
bacterium should be lit at 427bp.

C. Canimorsus specific PCR (modified from Suzuki et
al. (2010)) and gel electrophoresis to confirm identity

Quantification and purification of PCR product

Figure 3. This is the second round of dilutions. Orange bands
were shown in the 0.001ng well and the 0.00025ng well.
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Discussion
This study focused on the use of PCR with gel electrophoresis. It was important to develop a test
that would be relatively easy while still being inexpensive. The most costly portion would be paying
someone to perform the dilutions and running samples, but using the standard thermocycler,
electrophoresis apparatus, and inexpensive reagents helps to make this method worth it for some labs.
A sample of extracted C. canimorsus DNA can be put through PCR and purified using sodium acetate
and ethanol precipitation and detected on a gel electrophoresis down to the nearest 0.001ng. This is
consistent with the 1pg (0.001ng) that Suzuki was able to detect using a slightly different method
(Suzuki 2010). This means, that if a canine has even 0.001ng of C. canimorsus DNA in their saliva, it
should be detectable through PCR and gel electrophoresis. This study alone is unable to produce a
quantification on a pure and unaltered sample of saliva, since it has only been performed on an
extracted and pure form of DNA. Knowing that 0.001 ng of pure C. canimorsus can be put through the
PCR machine and then put onto a gel electrophoresis and detected is the first step in developing a way
to quantify an unaltered sample of canine saliva.
The next step towards developing a quantification method of C. canimorsus in a canine saliva
sample will be to figure out how many C. canimorsus cells correspond to a detectable quantity of
DNA. This is important because when applying this study, it will be used on unaltered saliva. In this
saliva, the C. canimorsus will be present by cells instead of strands of DNA. After the correspondence
is determined, it can be used to calculate the number of C. canimorsus cells based on the nucleic acid
concentration. This will ultimately allow for the quantification of C. canimorsus cells to be found from
an unaltered sample of saliva.
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