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Background

Fiber industry

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

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

Coat variation
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Background

Attributes

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

Camel hair
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Fig. 1. Anillustration of the different crimp categories with a detailed description of each. A scaled drawing is shown for each crimp category, assigned by analyzing
whole body photos, close-up torso photos, along with strand and individual fiber scans. The photos were selected as examples of the most representative fibers in each

crimp category.

Crimp category Description
/_/ * Luster: very smooth and shiny.
/ / * Hair tips: protrude downwards.
/ e Hair strands: wide, layered on top of
) \ / one another, and not distinguishable.
* Individual hairs: straight or slightly
Straight bent.
* Luster: smooth and shiny.
» Hair tips: protrude inwards towards the
C skin or outwards at different directions.
\> > « Hair strands: wide, mostly closely
J packed and easily distinguishable.
e Individual hairs: mostly C-shaped.
C-shaped

Luster: frizzy and not shiny.

Hair tips: protrude outwards or
downwards.

Hair strands: narrow, mostly well
defined, closely packed, easily
distinguishable.

Individual hairs: multiple bends of
varying amplitudes.

Luster: frizzy and not shiny.
Hair tips: protrude outwards.

Hair strands: narrow, well defined,
closely packed, easily distinguishable.

Individual hairs: nearly regular bends at
the bases with circular or sickle shaped
tips that revolves around its axis.

Luster: very frizzy and not shiny.

Hair tips: protrude downwards.

Hair strands: wide from the base and
narrow at the tip and easily distinguishable.

Individual hairs: appear straight with very
small nearly regular bends.
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Materials

Phenotyping

How do we phenotype camel hair
shape variation and other qualities?
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Phenotyping
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Medullation

Fiber diameter



Crimp

What are the categories of camel hair
shape (i.e., crimp)?

Crimp-types

Phenotypes
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AcGr

Ct
IMmel Genetics W

Photo-based phenotype

Strand-based phenotype

Fiber-based phenotype

Straight

C-shaped




Study 1

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

GWA Study 1 -—
Objective
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GWA Study 1

Phenotypes

Straight
n=8

Genotypes

GENOME

SEQUENCING

lumina
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GWA Study 1

Study 1

Conclusions

Sample sizes are insufficient to get a
statistical significance.

Multiple markers associated (6 SNPs).
Not random association (single SNP).

Individual hair-based phenotyping Is
adequate to ensure phenotypes
homogenelity.

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

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



Study 2

Perform GWAS between all crimp-
types using SNP array data

GWA Study 2 Objective
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Phenotypes

Photo-based phenotype

Camel Array
Markers Array format
Autosomes: ~55.000
Chromosome X: 721
mtDNA: 71
Markers in genes of interest [47]: ~800

llumina’

Genotypes

CamelSNPG60

| Applications

GWAS

Genomic Selection
Population Genetics
Carrier Screening
Parentage verification
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Straight Crimp-type
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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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Ringed Crimp-type
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Kinky Crimp-type
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Kinky Crimp-type

n="7/

~log10(P genome (100K permutations))

&
<€

- |°g10(Praw)

53990839 &

53,800 K 53,900 K

e Y

rius Annotation Release 101, 20L. [l4] ||

FRMOE [+16] ——eee e e LU

LOC116153544

32,400 K 32,450 K

32,350 K

. Camelus dromedarius Anncotation Release 101,

20.. Wed L

{ NFASC [+36]

B H - —— < <

‘ |54,1@E‘|{ - ) |5i'{,EEEI H*
ElR[E
XR_837367.2 p~—---it—ei——]
crA0 32528014 & [ 32,600 K ~ |s2.858 K

LRRN2 [+12] | - ——4




GWA Study 2

Study 2

Conclusions

Sample sizes are insufficient to get a
statistical significance.

Mostly single marker associations
suggesting random associations.

No obvious candidate genes in any of
the associated regions.

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

Photo-based phenotyping likely results
IN phenotype heterogeneity.

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