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Arising Needs

1. Increase the production of sheep and goat milk
2. Improve Livestock management
3. Decrease farm expenses
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• More adapted

• Gene pool drifting away

Local Chios Cyprus breed

• Not yet genetically improved

Tool development to identify individuals from Chios Cyprus breed in a 
quick and cost effective way to genomically differentiate this local breed 

from the admixture population in local farmers’ livestock in order to 
maximize the effect of the genetic improvement program.

Objective

Conservation program of local breeds



1. Cyprus Chios Sheep Ass.  566 blood samples
OvineSNP50v3 (63K) Illumina SNP microarrays 

2. Mediterranean orientated breeds 740 samples
ISGC HapMap Illumina OvineSNP50 (49k)

Sheep Breed Location

Black Headed Mountain Spain
Castellana Spain

Rasaaragonesa Spain
Milk/Meat Lacaune France

Rambouillet France
Sardinian Ancestral Black Italy

Altamurana Italy
Comisana Italy
Leccese Italy

Chios Greece Greece
Chios Turkey (Sakiz) Turkey

Karakas Turkey
Improved/Local Awassi Lebanon

AfecAssaf Israel
Egyptian_Barki Egypt
Chios Cyprus Cyprus

Cyprus Fat Tail Cyprus

Cyprus

Genotypic Data



Dataset 
enrichment 

• merging 
• keeping the common SNPs
• 1306 animals (566+740)

Filtering
• call rate <90% removed
• individuals missing genotype data
• SNPs missing genotype rate

PCA 
analysis

• entire SNP set
• 1000 most contributing SNPs

        500 PC1 and 500 PC2

Random 
Forest

• ntree: 200k, best mtry:704
• selection of the 100 most informative SNPs

Maximum likelihood phylogenetic reconstruction 
clustering based on 1000 SNPs

STRUCTURE
1000 SNPs: Burn in:1 000 000, MCMC:4 000 000, rep:40
1000 SNPs: Burn in:100 000,    MCMC:400 000,     rep:40

Methodology

Softwares/Algorithms:

1. Plink-PCA
2. Random Forest
3. Structure
4. IQ-tree web server
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Stratification of 20 Sheep breeds using PCA

The information of the original 50k SNP 
set is retained in the 1000 set separating 
the ChCy and ChGr from the rest of the 
breeds in the analysis

50k SNP set
• 500 PC1 1st components
• 500 PC2 1st components

1000 SNP set



Random Forest classification model

• sensitivity: 1.0
• recall: 1.0
• F1: 1.0

Chios_Cyprus: (171/8)

• error: 0.045
• accuracy: 0.955The model was built on the

1000 SNPs set 

model 
• error: 0.095
• accuracy: 0.905

1306 samples
(566+740)

1000SNP set

Train set 70%
906 samples

Test set 30%
401 samples

RF classification model
• ntree 200,000
• mtry 704

PCA 100 SNPs
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Structure analysis of 20 Sheep breeds

1000SNPs • rep:40• Burn in: 100k • MCMC:400k

• rep: 40• Burn in: 1000k • MCMC: 4000k100SNPs
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Maximum likelihood phylogenetic reconstruction/clustering

• IQ-tree web server

• 1000SNPs set

• Mediterranean Sheep Breed populations

• 1000 Bootstraps
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Maximum likelihood phylogenetic reconstruction/clustering

• IQ-tree web server

• 1000SNPs set

• Mediterranean Sheep Breed populations

• 1000 Bootstraps

Regarding Cyprus Chios sheep 
1000SNPs dataset it is adequate for 
phylogenetic clustering at breed level

Chios Greece

Chios Cyprus

Chios Turkey

Other Breeds



Investigating new data - PCA

Reference DataSet & 
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• PCA analysis sensitivity identifies the divergence between Chios Sheep and other 
breeds included in the analysis based on all three SNPs sets, (50k, 1000, 100)

• 1000-SNPs-set appears to be adequate for phylogenetic clustering at breed level 
regarding Cyprus Chios sheep 

• Chios sheep are genetically distinct from all other Mediterranean sheep breeds

Conclusions

• Chios sheep from Greece appear to be genetically more similar to Cypriot breed 
followed by those of Turkey

• The 100 SNP set is adequate to genomically differentiate the local Chios Cyprus 
breed from the admixture population in the local farms and help the improvement 
program

• This tool could be used for identifying such small SNP sets for other breeds under 
conservation or improving programs
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