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Fiber industry

What are the industrial uses of 
camel hair (i.e., wool)?
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Coat variation

Do dromedary camels in Kuwait 
(Show-camels) vary in hair attributes?
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Camel hair

What are the characteristics and 
shape classes of camel hair fibers?
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Methods

How do we phenotype camel hair 
shape variation and other qualities?
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What are the categories of camel hair 
shape (i.e., crimp)?

Phenotypes

Crimp
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Straight C-shaped Wavy Ringed Kinky

Photo-based phenotype

Strand-based phenotype

Fiber-based phenotype
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Perform GWAS between straight and 
wavy crimp-types using WGS data 

Objective
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Wavy
n=14

Straight
n=8

Fiber-based
phenotype
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CHR 3: 54,085,204 – 54,242,193 bp
6 signals = 156,989 bp

Wavy n=14

Straight n=8
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HOMER1  

Curly Mangalitza pigs

Curling vs non-curling
Chinese goats

Wavy hairs in mice
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1. Sample sizes are insufficient to get a 
statistical significance.

2. Multiple markers associated (6 SNPs).
3. Not random association (single SNP).
4. Individual hair-based phenotyping is 

adequate to ensure phenotypes 
homogeneity.

5. HOMER1 is a likely candidate gene 
given similarities in phenotypes with 
other species.

6. WGS data suggests a 3’ splice site 
mutation in intron 4 - Not validated. 

Conclusions
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Perform GWAS between all crimp-
types using SNP array data 
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Photo-based phenotype
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n=62 

n=8 

n=20 

n=5 
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Straight Crimp-type
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n=43 
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C-shaped Crimp-type
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C-shaped Crimp-type
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Wavy Crimp-type
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Kinky Crimp-type
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Conclusions
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1. Sample sizes are insufficient to get a 
statistical significance.

2. Mostly single marker associations 
suggesting random associations.

3. No obvious candidate genes in any of 
the associated regions.

4. Associated region on for straight vs. 
wavy could not be identified.

5. Photo-based phenotyping likely results 
in phenotype heterogeneity.

6. Are the crimp-type classes a result of 
variation in other hair qualities (e.g., 
diameter, length).
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