
To establish whether a mutation in the equine IKBKG gene is causing Incontinentia Pigmenti in a family of horses by analysing 

mRNA and DNA level and sequence. Understanding the condition in the horse may provide opportunities for research into the 

condition in humans and perhaps new therapies in the future. 

- The involvement of the IKBKG gene in the cause of IP in horses is inconclusive; sequencing of affected horses mRNA is still 

underway due to technical laboratory difficulties.                                                                                                                                                

- A novel 119 bases were found in the mRNA, this probably represents a previously unidentified exon, this more accurate mRNA 

sequence should aid future research into this horse gene.  

IP signs and symptoms in humans 

• Evolving skin lesions [vesicular, verrucous, 

   hyperpigmented and atrophic stages] 

• Alopecia & unusually textured hair 

• Scarring 

• Nail abnormalities 

• Abnormal dental development 

• Ocular abnormalities 

A family of horses is exhibiting signs consistent with IP 

including a family history suggestive of an X-linked dominant, 

recessive lethal condition (figure 1). The condition has not 

previously been identified in the horse. 
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Exonic sequencing; No abnormalities found. 

Aims    

Incontinentia Pigmenti (IP) is an X-linked dominant, recessive 

lethal ectodermal dysplasia caused by mutations in the human 

IKBKG gene1. NEMO, the protein product of IKBKG has a key 

regulatory role in inflammation, immunology, cellular 

proliferation and cell survival1. 

  

 

cDNA sequencing; mRNA from unaffected horse IKBKG 

gene identified (sample 1), including a novel exon not present 

in the incomplete reference DNA. 
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Conclusions   

Offspring of unknown sex 

Spontaneous abortion 

Figure 1. Family tree of affected horses. The 4 female horses 

within the red box and an unrelated horse have been studied. 

Positive family history! 

Figure 2. Some clinical features in affected horses. 
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Horse clinical features mimic IP in humans! 
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Q-PCR; The level of IKBKG mRNA expression in abnormal 

compared to normal skin varied between horses. 

X-inactivation or IKBKG up-regulation over time may occur as 

expression in abnormal skin increases with age. Is there a 

mutated protein elsewhere in the same biochemical pathway? 

 Considered exonic in one of the studied sequences 

Considered exonic in ≥ two of the studied sequences. 

Sample 1 cDNA 

NCBI cDNA 

Ensembl cDNA 

Novel exon 

- Novel exon found! 

Figure 3. Accurate cDNA sequence with novel exon (sample 1 

cDNA) and the differences between predicted reference 

sequences, which complicated the analysis of this gene. 

           

Figure 4. Level of IKBKG mRNA expression in affected horses. 
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- mRNA expression in abnormal skin increases with age! 
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Intronic sequencing; Common human deletion not present. 

Limitations; Inaccuracies in reference sequences (different 

NCBI & ensembl predicted sequences). There are 398 

unknown bases in the DNA reference sequence. 
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