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We also performed GWAS for body mass with three pooled samples consisting of
nine large breed samples and nine small breed samples. All three pools show
association with body mass using all three statistical models (Additional file 1 :
Table S2). We therefore compared the performance of different methods of
imputation in this scenario using the real SNP genotypes. We used the masked set
of genotypes for the dogs in our study and imputed the masked genotypes in the 39
other breeds (at the same density as for the dogs in our study) using FImpute 2.1.4
[ 31 ]. This process was repeated to create three imputed datasets. For each
method of imputation, the GWAS was performed, after pruning the most significant
SNP and its 300kb flanking region on either side, on the imputed dataset. We found
there were no differences between the performance of the imputation using the
masked dataset, the masked dataset after imputation, the masked dataset after
imputation plus the masked dataset after imputation plus the masked dataset
before imputation. Using the CFA10:11,072,007 variant, we performed imputation
on the dataset from the 483 dogs in our study. We compared the performance of
the statistical models (relatedness, Gaussian and probabilistic) in the imputation
and found that imputation was more accurate when using genotypes in the 483
dogs from our study and 39 other breeds (Additional file 1 : Table S4), and we
therefore used these imputed genotypes throughout the rest of the analysis. We
tested all 18 imputed CFA10 SNPs for association with body mass using the German
Shepherd Dog (GSD) sample as an outgroup (Table 2 ). We also tested all 18
imputed CFA10 SNPs for association with body mass, ear type and ear angle. Most
of these tests were significant (praw
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We identified significantly associated SNPs in the WWR and the SC data. As only one
of these was a homozygous SNP in the WWR, it is likely that it is a false positive.
The WWR has only a single significantly associated SNP, rs41813585. All of the
remaining 82 SNPs significantly associated with ear type in the WWR have the

reference allele fixed in the three larger breeds. This shows that in the WWR the
reference allele for all the significant SNPs is rare (Additional file 7 : Table S5). In the

SC data, none of the SNPs significantly associated with ear type were fixed in all
pools. We therefore conclude that rs41813585 is likely to be a false positive in the

WWR data. Conversely, in the SC data, the second most ear-associated SNP,
rs16056580 is fixed for the non-reference allele and fixed for the reference allele in

all other breeds. This is unlikely to represent a false positive association as the
allele under selection in the SC data is common in all breeds, and is particularly rare

in these particular breeds. This allele is likely therefore to represent a true
associated allele for ear type. We also identified 25 SNPs significantly associated

with body mass in the WWR and the WWB (Additional file 8 : Table S6). Of these, 24
had the non-reference allele fixed in all three larger breeds and one, rs16056580,

had the reference allele fixed in all three larger breeds but segregates in the WWB.
We therefore infer that this allele is likely to be responsible for the association

observed in the WWR. In the SC dataset, no SNPs were significantly associated with
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body mass. This is likely to be because the sample size for the SC data is too small.
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