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and	
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  form
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Birth	
  defect	
  –	
  low	
  heritability	
  





Heritability	
  of	
  upper	
  airway	
  
so^	
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  structures	
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normal	
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RLN	
  –	
  breed	
  differences	
  



RLN	
  –	
  halfsib	
  families	
  

47	
  %	
  vs.	
  10	
  %	
  





Genomics	
  &	
  Thoroughbred	
  industry	
  
EFTBA	
  and	
  ITBF	
  Autumn	
  2015	
  

EFTBA	
  &	
  ITBF	
  –	
  	
  
•  Refused	
  permission	
  for	
  

retrospecIve	
  access	
  to	
  DNA	
  
stores	
  held	
  by	
  Pedigree	
  
registraIon	
  authoriIes	
  by	
  these	
  
companies,	
  which	
  could	
  have	
  
rapid	
  far	
  reaching	
  consequences,	
  
and	
  has	
  insisted	
  that	
  the	
  
applicaIon	
  of	
  genomics	
  should	
  be	
  
gradual	
  and	
  measured.	
  

•  Stated	
  that	
  they	
  are	
  against	
  any	
  
linkage	
  of	
  DNA	
  performance	
  
profiles	
  /	
  genomics	
  to	
  sales	
  
catalogues	
  

•  CauIously	
  accepted	
  that	
  there	
  
may	
  be	
  a	
  value	
  in	
  the	
  
invesIgaIon	
  of	
  disease	
  traits,	
  
and	
  has	
  created	
  and	
  sought	
  
ongoing	
  independent	
  advice	
  from	
  
the	
  Equine	
  Genomics	
  Advisory	
  
Group*.	
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Differe
nt	
  chro
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  regi
ons	
  

«Scien
ce	
  –	
  co

mmercial	
  
vs.	
  Ind

ustry	
  i
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ts»	
  



InfecIous	
  diseases?	
  



EIPH	
  –	
  is	
  it	
  
hereditary,	
  	
  
or	
  not?	
  



Equine	
  asthma	
  –	
  geneIc	
  effects?	
  It	
  depends	
  

RAO	
  IAD	
  

Equine	
  Asthma	
  	
  



Bosshard	
  et	
  al.,	
  2014	
  

	
  
Horses	
  with	
  occasional	
  cough	
  +/-­‐	
  nasal	
  discharge	
  have	
  a	
  	
  
>	
  6-­‐10	
  x	
  increased	
  risk	
  to	
  develop	
  RAO	
  /	
  severe	
  asthma	
  
within	
  2-­‐3	
  years	
  

no	
  clinical	
  signs occasional	
  cough	
  



 
 Schäper, 1939 
 
 Koch, 1957 

Gerber, 1989 
 
Marti et al., 1991 
 
 

increased risk of RAO  
in families of different breeds  
suggesting a genetic basis 



Lipizzan 
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Marti et al. 1991 

RAO and Asthma – effect of parents 

•  combined relative 
    risk for RAO: 

• 3.2x with one  
• 4.6x with two 
affected parents 

 
•  equal risk - dam or  
    sire affected 



Investigation of two half-sibling Families 
of Warmblood Horses 

RAO-affected 
sire 1 

RAO-affected 
sire 2 

 

Both sires have >200 offspring aged 5 -15 years 



                  Swinburne et al., 2009 Mamm Genome 

Whole–Genome–Scan 
 

252 microsatellite markers  across the 31 autosomes 
 

Identified 2 chromosomal regions associated with RAO 
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Replication in 646 unrelated Horses  

Shaksi-Niaei et al. 2011, Animal Genetics 

Allelic Association            P=0.004664 
Genotypic Association    P=0.00037 
 



Positional Candidate Genes 

 

Shaksi-Niaei et al. 2011, Animal Genetics 



Il4Ralpha: Interesting Candidate Gene 

Humans and other species: 
Associated with skin allergies and with parasite defense 

family 1: strong genetic association 
and increased gene expression 

Klukowska et al. 2006, Anim Genet 
Jost et al. 2007, Eq Vet J 

Klukowska et al. 2012 
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In	
  P1,	
  RAO-­‐affected	
  horses	
  had	
  a	
  13.1	
  Imes	
  higher	
  odds	
  raIo	
  (OR)	
  of	
  also	
  suffering	
  from	
  IBH	
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In	
  P2:	
  
• 	
  RAO	
  -­‐	
  affected	
  horses	
  showed	
  a	
  7.4	
  Imes	
  higher	
  OR	
  of	
  concomitantly	
  suffering	
  from	
  IHB	
  
• 	
  RAO	
  -­‐	
  affected	
  horses	
  showed	
  a	
  7.1	
  Imes	
  higher	
  OR	
  of	
  concomitantly	
  suffering	
  from	
  URT	
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