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A 16-bp deletion in the canine PDK4 gene is
not associated with dilated cardiomyopathy in
a European cohort of Doberman Pinschers

Table 1 Allele frequencies and association with DCM.
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Source/description: Following a genome-wide association
study (GWAS), a 16-bp deletion in the 5′ splice site of
intron 10 of the pyruvate dehydrogenase kinase, isozyme 4
(PDK4) gene on CFA 14 has been reported to be associated
with dilated cardiomyopathy (DCM) in Doberman
Pinschers.1 This PDK4 variant was further reported to be
absent from 100 dogs of other breeds.1 We have previously
performed a GWAS in a European cohort of Doberman
Pinschers and found a significant genome-wide association
for DCM on CFA 5, but not on CFA 14.2 The objective of
this study was to evaluate the association of the PDK4
variant on CFA 14 in our cohort of Doberman Pinschers.
Animals: We analyzed the 180 Doberman Pinschers from our
previous study.2 These dogs consisted of a discovery cohort
collected in Germany (71 DCM cases and 70 controls) and a
validation cohort collected in UK (15 DCM cases and 24
controls). Additionally, we analyzed 490 dogs from 89 other
breeds for the presence of the variant allele (Table S1).
Genotyping: The reported variant in the PDK4 gene is CFA14:
g.20,829,667_20,829,682del (genome build CanFam 3.1).
We used a FAM-labeled forward primer, 5′-TGCCAAGTACT
TTCAAGGAGA-3′, and an unlabeled reverse primer,
5′-CCCACTTGCATGGACTCTCT-3′, which amplify a 185- or
169-bp product from the wild-type (ins) or variant (del)
allele respectively. We performed fragment size analysis on
an ABI 3730 capillary sequencer (Applied Biosystems) as
described.3 We used Fisher’s exact tests to calculate
significance of differences between allele and genotype
frequencies in DCM cases and controls.
Association with DCM in Doberman Pinschers: We observed the
variant PDK4 allele with the 16-bp deletion in both DCM
cases and controls with an overall allele frequency of 16%.
The deletion allele was slightly more frequent in DCM cases
than in controls, but the difference was not significant in any
of our cohorts (Table 1). We also did not observe a significant
genotypic association in our cohorts (Table S2).
Analysis of other breeds: We analyzed 490 dogs from 89 other
breeds and found the homozygous ins/ins genotype in 469
dogs. We detected the heterozygous del/ins genotype in 21
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dogs (Table S1). We did not observe any homozygous del/del
individuals in the other breeds.
Conclusions: The reported association of the PDK4 variant
with DCM1 that was obtained in a cohort of 132 Doberman
Pinschers of presumably American origin could not be
replicated in a larger cohort of European origin. This PDK4
variant is not specific to Doberman Pinschers but is also
present at low frequency in diverse other dog breeds. We
found no evidence for an involvement of the PDK4 gene in
the etiology of DCM.
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