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Group Breed Sample count  Sample location Sex (M/F)

Beach Sahliah 12 Coastal regions near Jeddah and South Jazan 8M/4F
Avarik 9 Coastal regions near Jeddah and South Jazan 5M/4F
Deserts Sofor 8 Najad and its eastern areas 4M/4E
Shul 10 Najad and its eastern areas 5M/SE
Majaheem 1 Najad and its eastern areas 6M/SF
Mountain Avadi 4 Hijaz mountains and southwestern KSA 2M/2F
Haddana 9 Hijaz mountains and southwestern KSA SM/4F

Age range
Juvenile to Adult
Juvenile to Adult
Juvenile to Subadult
Subadult to Adult
Subadult to Adult
Juvenile to Subadult

Juvenile to Adult

The table summarizes the distribution of sampled camel breeds across three ecological groups (beach, deserts, and mountain), detaling sample count, geographic location, sex distribution

(M/F), and age range.
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Initial Dataset: - 63 samples - 12,932,844 variants

I

Filter out variants with missing genotype data

] Post-Quality Control (Stage 1): - 63 samples - 4,502,956 variants - Genotyping rate: 0.63 I

Apply Minor Allele Frequency (MAF) filter

I Post-MAF Filtering: - 63 samples - 4,077,109 variants - Genotyping rate: ~1

Linkage-disequilibrium pruning

I Post-LD Pruning: - 63 samples - 392,139 loci I

I

Select autosomes only

I Post-Autosome Selection: - 63 samples - 367,871 loci I

I

Remove related individuals

I Final Dataset: - 34 samples - 367,871 variants I
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Group

Deserts

Beach

Mountain

Gene
HECTD4
TMEDS
DAGLB
TMEM70
17TGBI
KIF3B

Function

Ubiquitin-ligase activity

Protein trafficking within the cell
Endocannabinoid biosynthesis

Mitochondrial function and energy metabolism
Cell adhesion and signal transduction

Intracellular transport along microtubules

Significance

Essential for protein maintenance in extreme temperatures
Vital for maintaining cellular functions under stress.

Manages stress from varying salinity and nutrient availability

Critical for adapting to the dynamic energy demands of coastal environments

Adaptations to the physical demands of mountainous terrain

Supports cellular functions under high-altitude stress
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Acronym Ecotype

Awarik AWA Beach 5 0374 (0.03) 0,015 (0.01) 15
Haddana HAD Mountain 4 0.414(0.00) 0.003 (0.00) 1
Majaheem MAJ Deserts 9 0400 (0.01) 0.002 (0.00) 37
Sahliah SAH Beach 7 0405 (0.01) 0.000 (0.00) 24
Shul SHU Deserts 4 0396 (0.01) 0.004 (0.01) 17

Sofor SOF Deserts 5 0401 (0.01) 0.000 (0.00) 23
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ROH Bea Deserts Mountain
category (Count) (Count) (Count)
Large 3 2 3
Medium 3 52 s

Small 468 7 31
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residues, disordered

PH. domain, HECT domain, thyroid
hormone synthesis
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Enrichment
score (key
cluster)

1.864

2655

Significant p-values Example genes
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Group Top enriched pathways p-values

Deserts 0.024 (HECT domain), 0.026 (HECT domain)

Beach Phosphatidylinositol signaling, thyroid hormone synthesis 0.009 (PH. domain), 0,033 (Thyroid hormone synthesis), 0.024 (HECT domain)

Mountain Immune response (B30.2/SPRY domains), metabolic adaptations  0.000345 (B30.2/SPRY domain), 0.000410 (SPRY domain), 0.024 (HECT domain)
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Primer pair Primer sequences (5 to 3') Deletion Position Chromosome

Primer € F: CCCATCCAAATGAAGCCCTT 56 23 bp 78,403,285 3
R: ATGTGGGCAGTTGCAGTC

Primer & F: CCATCCACGTCAATGAGCAG 57 47 bp 296,192,082 3
R: TGCTAACTAGGCATGAGCGT






