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Detection of BRAF Mutation in Urine DNA as a Molecular Diagnostic for Canine Urothelial and
Prostatic Carcinoma.
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Abstract
Urothelial carcinoma (UC) of the lower urinary tract and prostatic carcinoma (PC) are
aggressive genitourinary cancers in dogs, characterized by invasion to surrounding tissues and
high metastatic potential. Current diagnosis of canine UC and PC requires histopathological
examination of a biopsy. Such specimens require specialized medical equipment and are
invasive procedures, limiting the availability of diagnosis by histopathology for many canine
patients. Access to a non-invasive means to confirm diagnosis is currently an unmet need.
Recently, the canine BRAF V595E mutation was detected in ~80% of canine UCs and PCs. In
this study, we developed a droplet digital PCR (ddPCR) assay for detection of the
canine BRAF V595E mutation in canine urogenital tumors. The assay was evaluated in DNA
samples prepared from biopsy specimens of UC (n = 48) and PC (n = 27), as well and non-
neoplastic bladder epithelium (n = 38). In addition the assay was assessed for use with DNA
isolated from free catch urine samples derived from canine patients with UC (n = 23), PC (n =
3), as well as from dogs with cystitis and healthy controls (n = 37). In all cases the sensitivity to
detect the mutant allele was compared with conventional Sanger sequencing. ddPCR had
superior sensitivity for detection of the V595E mutation: 75% of UC, 85% of PC, and 0% of
control samples were mutation positive, respectively, and the V595E mutation was detected at a
level as low as just 1 in 10,000 alleles (~0.01%). Furthermore, the ddPCR assay identified the
mutation in free catch urine samples from 83% of canine UC and PC patients, demonstrating its
utility as a non-invasive means of diagnosis. We have shown that ddPCR is a sensitive
molecular technique with the potential to facilitate accurate and non-invasive means of canine
UC and PC diagnosis.
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Evaluation of a bladder tumor antigen test as a screening test for transitional cell carcinoma of
the lower urinary tract in dogs.
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OBJECTIVE:

To evaluate the veterinary version of the bladder tumor antigen (V-BTA) test as a screening test

for transitional cell carcinoma (TCC) of the lower urinary tract of dogs.

ANIMALS:

229 client-owned dogs.

PROCEDURE:

Urine samples from dogs were shipped overnight to a single laboratory to facilitate testing within

48 hours of collection by use of the V-BTA rapid latex agglutination urine dipstick test. Groups

of dogs included the following: 1) dogs with TCC of the lower urinary tract, 2) healthy

control dogs, 3) unhealthy control dogs with non-TCC urinary tract disease, and 4) unhealthy

control dogs without urinary tract disease. Test sensitivity and specificity were calculated by use

of standard methods. Logistic models were developed to assess the effect of disease status,

test conditions, urine composition, and signalment on the performance of the V-BTA test.

RESULTS:

A total of 229 urine samples were analyzed, including 48 from dogs with suspected (n = 3) or

confirmed (45) TCC. Test sensitivities were 88, 87, and 85% for all dogs with (suspected and

confirmed) TCC, dogs with confirmed TCC at any site, and dogs with confirmed TCC of the

urinary bladder, respectively. Test specificities were 84, 41, and 86% for healthy control dogs,

unhealthy control dogs with non-TCC urinary tract disease, and unhealthy control dogs without

urinary tract disease, respectively. The test performed slightly better on centrifuged urine

samples than on uncentrifuged urine samples.

CONCLUSIONS AND CLINICAL RELEVANCE:

Our results indicate that the V-BTA test is useful in screening for urinary tract TCC in dogs.
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