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Background

Dwarfism in Great Pyrenees is a rare condition 

characterized by shortened limbs, irregular vertebrae, 

and has anecdotal associations with deafness. Previous 

veterinary medical literature suggests a genetic etiology 

with an autosomal recessive mode of inheritance.1 A 

more recent, yet suspended project suggests an 

association with a mutation on chromosome 33 but  

does not provide a region of interest.2

The Great Pyrenees dwarfism phenotype is similar

to chondrodysplasias in other breeds, such as 

Dachshunds, French Bulldogs, and Alaskan Malamutes, 

among other breeds. Identifying the causative mutation 

in Great Pyrenees will help the canine genetics 

community understand dwarfism in other breeds.
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Methods

• Whole blood samples were collected from 29 Great 

Pyrenees 

• 12 cases of dwarfism in Great Pyrenees were 

identified by dog breeders, and 17 unaffected dogs 

were used as controls.

• DNA was extracted from the white blood cell pellet 

of the blood samples, and variants were analyzed 

using SNP arrays from Affymetrix and Illumina

• The SNP array data was used  in conjunction with 

PLINK to generate a Genome-wide association 

study (GWAS) and narrow candidate mutations to a 

single chromosome

• SNP haplotype data was pulled from the 

chromosome in question and phased to narrow 

candidate mutations to a 2.5Mbp region

Figure 1: GWAS of 12 Dwarf and 17 Unaffected Great Pyrenees

Figure 2: Haplotype Analysis of cases (red) and controls (blue) on Chromosome 33

Figure 3: A normal (left) and a dwarf (right) Great 
Pyrenees3

Figure 4: Genes of interest along Chromosome 33

• Analysis by GWAS (Figure 1) showed a statistically 

significant association (p<5x10-8) between the dwarf 

phenotype and SNPs on chromosome 33.

• Haplotype analysis (Figure 2) of chromosome 33 

shows a region 2.5Mbp region (~23.4Mb-25.9Mb) of 

homozygous SNPs in cases  that are not featured in 

controls.

• Of the genes that exist within this 2.5Mbp region, the 

most promising is GOLGB1, which has been 

correlated with skeletal dysplasia in mice.4

A variant analysis of dwarfism in Great Pyrenees 

corroborate previous findings on the disease. We add 

that the region of interest falls between 23.4Mb-

25.9Mb, and that one gene within that region, 

GOLGB1, has been linked to skeletal dysplasia in mice. 

A whole genome sequencing of cases is ongoing.
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