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Talk Outline 

● Introduction to Embark
● Breeding decisions in the age of personalized genomics
● Preliminary Belgian data: Traits, Health, and Inbreeding
● Embark Discovery: Endless potential
● Example partnership: Doberman Diversity Project



Whos and whats



Embark | Whos and whats

● Founded in 2015 by Adam and Ryan Boyko
● Comprehensive, direct-to-consumer dog DNA testing service
● A high density DNA microarray (“SNP chip”) that queries 200,000+ sites
● Immediate and actionable health, trait, and ancestry information
● Unprecedented potential for future discovery`
● Research partners with the Cornell University College of Veterinary Medicine



Embark | Whos and whats

● Single cheek swab
● Ancestry: Paternal and Maternal Lineage, Breed Diversity
● Health: 160+ mutations associated with disease*
● Traits: K Locus, A Locus, E Locus, Coat Length, Curl, Shedding, etc…
● Genetic Coefficient of Inbreeding
● DLA Diversity
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Embark | Who we are

The Embark team is diverse, experienced, and full of energy, with branches all 
over the United States. 



Genetic Testing  | Direct to consumer options

Human

Single Mutation or Limited 
Array Testing

Canine

Big Data + 
Research-Grade Platform



Embark | What we do

Type I vWD
(example)

GG
“Clear”

GA
“Carrier”

AA
“At Risk”



Breeding decisions in the age of 
personalized genomics
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Genetic Results  | How do we interpret health testing?

Type I von Willebrand Disease causes abnormally low levels of von Willebrand 
Factor, which is exposed when small blood vessels are damaged.

● MOI: Autosomal Recessive
○ GG = “Clear,” likely to have normal vWF levels
○ GA = “Carrier,” likely to have normal vWF levels
○ AA = “At Risk,” likely to have below-normal levels of von Willebrand Factor

● Interpretation → Risk does not guarantee clinical status
○ Point of care: vWF ELISA or BMBT
○ Since the vWF that is present is totally normal in composition, many dogs 

show zero clinical signs during short or routine clinical procedures



Genetic Results  | How do we interpret health testing?

Not all disease mutations are created equal. 

● The clinical relevance of some disease-associated mutations depends 
heavily on breed
○ Degenerative myelopathy (SOD1A)
○ Dilated cardiomyopathy (DCM1)

● Others have only been characterized in some breeds
○ Golden Retriever PRA 1 (TTC8)
○ Canine Multifocal Retinopathy 3 (cmr3)

● Others have been defined in a single population of dogs, but have not 
associated with disease in others
○ German Shepherd Hip Dysplasia (Europe vs. United States)
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Inbreeding  | Inbreeding By Chromosome



Preliminary Belgian data



Preliminary Belgian Data | Health and Trait Frequency
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Preliminary Belgian Data | Health and Trait Frequency

Alamine Aminotransferase

Whjte et al, 2015.



Preliminary Belgian Data | Health and Trait Frequency

Alamine Aminotransferase



Preliminary Belgian Data | Genetic COI



Preliminary Belgian Data | Principal Components Analysis



Discovery



Embark Vet | Discovery

Genome-Wide Association Study (GWAS) ask: 

For a focal phenotype,
how strongly associated are particular genotypes?
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Embark Vet | Discovery

Deane-Coe et al. In revision.



Partnership Example: The 
Doberman Diversity Project



Doberman Diversity Project | Paws up



Doberman Diversity Project | Matchmaker Tool



Doberman Diversity Project | Relatedness by chromosome



Doberman Diversity Project | Fixed runs of homozygosity

Labrador Retriever Golden Retriever Doberman Pinscher

Adam Boyko & Aaron Sams



Embark Vet | Committed to collaboration



Embark Vet | Committed to collaboration

What can we do at the breed club level?

● Reduced pricing (bulk)
● One on one tailoring to breed club needs

○ Breed-specific surveys and web pages
○ Quarterly reports on breed stats for health, traits, participation
○ Priority for breed-specific research endeavors

● Access to our breeder specialist team for questions or discussion
● Embark seminars, webinars, and Q&As



Genetic Results  | Embark profile demo
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Supplementary



Inbreeding | A light discussion



Inbreeding | The Good, The Bad, and the Ugly

In Golden Retrievers, COI is 
inversely correlated to lifespan

Adam Boyko



chrY and mtDNA | Paternal and maternal lineages



chrY and mtDNA | Paternal and maternal lineages


