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Introduction to the 
ICB Breeder Tool

http://bit.ly/ICB-BreederTool
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Measures of Diversity & Relatedness

The ICB Breeder Tool uses standardized concepts 
and measures of genetic diversity and relatedness 
from population and conservation genetics.
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Measures of Diversity & Relatedness

Essential numbers 
6.25% (0.625)    First cousin cross 

12.5% (0.125)    Half-sibling cross 

25%    (0. 25)     Full-sibling cross 
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Three Modules

A) Genetic status of the breed

B) Status of Individuals

C) Test mating



Institute of Canine Biology

Rev. 1.4 10/16/18

A) Genetic status of the breed

Breed summary 
• Genetic diversity 
• Health 
• Traits
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A) Genetic status of the breed

Dogs (inventory) 
• Total number of dogs 
• Anonymous dogs 
• Known dogs
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A) Genetic status of the breed

Genetic Diversity 
• Inbreeding 
• Kinship 
• Heterozygosity
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A) Genetic status of the breed

Mutation tests 
• Genotype frequencies
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A) Genetic status of the breed

Coat type & color 
• Genotype frequencies
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A) Genetic status of the breed

Body size 
• Genotype frequencies
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A) Genetic status of the breed

Sex chromosomes 
• Haplotype frequencies
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A) Genetic status of the breed

Other traits 
• As appropriate
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A) Genetic status of the breed

Go to members area 
• subscription required
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A) Genetic status of the breed

Become a Member! 
• only $75/year
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B) Genetics of individuals

Genetic statistics 
• Genetic diversity 
• Relatedness 
• Genetic value 
• Traits & mutations 
• Population structure
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B) Genetics of individuals

Genetic statistics 
• Genetic diversity 
• Relatedness
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B) Genetics of individuals

Genetic statistics 
• Genotypes of traits & disorders
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B) Genetics of individuals

Genetic rankings 
• Inbreeding & diversity 
• Relatedness
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B) Genetics of individuals

Genetic structure 
• Heatmap 
• Dendrogram
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B) Genetics of individuals

Kinship matrix 
• Pairwise relatedness 
• Color coded
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B) Genetics of individuals

Runs of homozygosity 
• Visualize inbreeding 
• Color coded
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B) Genetics of individuals

Disease risk 
• Identify lineages 
• Estimate frequency
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B) Genetics of individuals

Trait distribution 
• Identify lineages 
• Estimate frequency
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B) Genetics of individuals

Genetic distance 
• 2-D and 3-D relationships



Institute of Canine Biology

Rev. 1.4 10/16/18

C) Test mating
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C) Test mating

• Relatedness causes inbreeding
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Measures of Diversity & Relatedness

• Kinship Coefficient of parents = Litter COI
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C) Test mating

Kinship coefficient 
• Genetic relatedness of two dogs 
• Predicted COI of their offspring

A litter produced by 1001 and 1003 has a 
predicted average COI of 0.58 (58%!)
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C) Test mating

Predicted litter COI 
• Kinship matrix
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C) Test mating

Target litter COI 
• Arbitrary target 
• Approx. 30% reduction from mean 
• “More is more”
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C) Test mating

Mate selection 
• Select potential sires 
• Find column for the bitch 
• Litter COI for each pair
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C) Test mating

Sires Dam 
& litter COIs

Predicted litter COIs 
• Choose potential sires 
• Reduce table to dogs of interest 
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C) Test mating

Strategy 
• Be aware of the genetic status of the breed 
• Preserve breed genetic diversity 
• Preserve rare alleles 
• Reduce frequency of known mutations 
• Improve heterozygosity (view ROH) 
• Consider genetic value
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