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Cherry eye, the common name for the prolapse of the third eyelid gland in
dogs, is a widespread ophthalmic disease affecting dogs of various breeds.
This condition severely affects the quality of life of affected dogs, and its
underlying cause remains unresolved. In this study, 170K SNP microarray data
were collected from 653 brachycephalic dogs and 788 brachycephalic and
mesocephalic dogs. These two datasets were analyzed separately in genome-
wide association studies (GWAS) involving 12 dog breeds affected by cherry eye.
The GWAS analysis of 653 short-headed dogs revealed that four SNPs in the
CFA3:15627075-15983629 bp region exceeded the genome-level significance
threshold. Association analysis of this region also indicated that these four SNPs
were strongly associated. Gene annotation showed that the region contained
genes such as KIAA0825, FAM172A, and NR2F1, of which NR2F1 was associated
with eye development. The results showed that GWAS analysis performed on 788
short- and medium-headed dogs identified five SNPs in the CFA22:15627075-
15983629 bp region that exceeded the genome-level significance threshold, and
association analysis was performed in this region, which showed that these five
SNPs were strongly associated. In addition, 104 annotated genes were identified
in both GWAS. To explore the genes involved in cherry eyes, we performed GO
functional enrichment analysis. The genes involved in the high pathway were
DIO3 and TTC8. In addition, an in-depth analysis revealed 33 genes associated
with eye development and diseases. Our study provides new perspectives for
further understanding cherry eye in dogs.
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1 Introduction

Prolapse of the third eyelid gland in dogs, characterized by a protuberance of the gland
at the free edge of the papillae, results in hypertrophy, hyperplasia, or adenoma, forming
a prominent red fleshy mass, often referred to as the cherry eye (Figure 1) (1). The cherry
eye may be large, covering a large portion of the cornea, or it may be small and appear only
periodically (2). Dogs have three eyelids, two of which are easily visible, and an additional
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FIGURE 3
Genomic association analysis between 12 infected dogs and 788 dogs with brachycephalic and mesocephalic characteristics. (A) Manhattan map of
GWAS. (B) The function of the 180 genes enrichment analysis. (C) LD block analysis of the two regions on CFA3.

FIGURE 4
GO term "GO: 0003407" pathway involved in neuroretinal development.

on the natural history of the disease, insufficient understanding
of the correlation between genotype and disease, lack of effective
alternative markers, and lag in translational research on effective
animal models (40). Therefore, it is necessary to study the natural
occurrence and molecular mechanisms of human genetic diseases
and evaluate the safety and effectiveness of gene therapy in large
animal models (41).
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In this study, although we did not fully elucidate the
pathogenesis of third eyelid gland prolapse in dogs, this limitation
may be attributed to the small sample size or the genetic diversity of
the breeds collected. However, we genetically annotated SNPs and
their upstream and downstream 5Kb regions associated with canine
third eyelid gland ptosis that exceeded the significance threshold at
the chromosome level and identified some genes associated with
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ocular development or disease. This represents a significant step
forward in understanding the pathogenesis of third eyelid gland
prolapse in dogs.
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