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How can we safely place
shelter dogs
with unknown history
and unknown genetics?
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MuttMix: A project to collect guesses about

mixed-breed ancestry
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Breed
chow chow
german shepherd dog
labrador retriever
collie
beagle
cocker spaniel
.aﬂgish selter
| pekingese
[ boer
australian cattle dog
.-ush sefter
oy poodie
german shorthared pointer
snintz
bioodhound
chesapeake bay retriever
staffordshire bull terier
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MuttMix.org: What we found

Some dogs had 19+ breeds!
Number of breeds doesn’t correlate with correct
answer

432,743 questions answered

25% accuracy overall
Professionals: 28% accuracy

Could we genetically test for behavior?
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Single Nucleotide Polymorphisms (SNPs) “Is this SNP correlated with my trait?”
one letter difference correlated
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Useful markers for tracing ancestry ;f
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Coat Color in Boxers

Solid Flash White

~2% deaf

10 dogs

Find region with most correlated SNPs

over gene MITF

difference

position in dog genome

Karlsson et al, Nature 2008
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regulation of M
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Karlsson et al, Nature 2008
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Compulsive disorder in dogs

normal behavior done too much

distressing, time-consuming and impairing
onset in adolescence
highly heritable

poor response to treatment (including SSRIs)

Movies by Alice Moon-Fanelli

Compare genomes of 92 affected and 67 healthy dobermans
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Dodman et al, Molecular psychiatry 2010

1 gene: CDH2
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chromosome
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Function of CDH2

¢ Neural cadherin

¢ Found in glutamatergic
synapses

* Synaptic plasticity (learning
and memory)

cadherin

Unaffected
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Darwin’s Ark: the genetics of dog behavior
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Join the world's largest pet
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they had CCD they had CCD they had CCD
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Example question Citizen science dog genetics = more DNA samples
Question 4/10
- o0 o0 o0 o o o0 o 0O O
Rosie enjoys playing with toys
Strngiy Agree Agpee Nether dgrve | Disagree Swongly
Nor Disagree Disagree
Suondly daree Agree Neher Agroe or.. Disagree  Song
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19,044 dogs
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Darwin’s Dogs includes all dogs

Where did you get your dog?

Other

Breeder

Rescue Shelter
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Morphological traits

How much white fur does your dog have?
ﬂ L )
'l

What Is your dog's ear shape?
A

How long is your dog’s fur on his/her back?

1) hort—s

2) medium —+

e AJ

When your dog s standing next to somesne of
average height, how high are his/her shoulders?

St
4— knee high

} — calf high

v — ankle high

Behavioral traits

Your dog retrieves objects (e.g., balls, toys, sticks)

Stongly
SuensiyAgree sae NorDiagiee  Diugee  Disasee
Your dog points
Neitrar Agroe
Agree e Dsagree Disagree Stongy Disogree

Your dog seeks companionship from people

Suongy ageee Agee
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Validation: Q121A with 1e-5 cutoff

. ccuracy: 0.79
Does it work? Corr: 0.83
When DOG is standing next to someone of average height, how high are HIS shoulders? ~ We can predict height — pretty
. I “ well!
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Does it work? Does it work?
DOG retrieves objects (e.g., balls, toys, sticks)
How much time in a normal day does DOG spend chasing IS tail, or circling?
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Thank you to the organizations, owners, and dogs!
darwinsark.org




