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The	
  DMRT3	
   gene	
   variant	
  we	
   have	
   identified	
   is	
   permissive	
   for	
   alternative	
   gaits	
   in	
  
horses.	
   Traditional	
   three-­‐gaited	
   horses	
   such	
   as	
  most	
   dressage	
   and	
   show	
   jumping	
  
horses,	
   draft	
   horses	
   and	
   Thoroughbreds	
   have	
   two	
   copes	
   of	
   the	
   C-­‐variant	
   (CC).	
  
Horses	
  that	
  can	
  perform	
  alternative	
  gaits	
  have	
  the	
  A-­‐variant.	
  	
  

Most	
  Icelandic	
  Horses	
  with	
  two	
  copies	
  of	
  the	
  A	
  variant	
  (AA)	
  can	
  perform	
  both	
  pace	
  
and	
  the	
  ambling	
  gait	
  tölt	
  while	
  horses	
  with	
  one	
  copy	
  (CA)	
  can	
  only	
  perform	
  tölt.	
  	
  

In	
   several	
   of	
   the	
   other	
   gaited	
   breeds	
   we	
   have	
   tested,	
   most	
   individuals	
   are	
   AA.	
  
However,	
  unlike	
  the	
  five-­‐gaited	
  AA	
  Icelandic	
  horses,	
  many	
  of	
  these	
  other	
  breeds	
  are	
  
described	
   to	
   only	
   preform	
   an	
   ambling	
   gait.	
   Both	
   training	
   and	
   the	
   genetic	
  
background	
   may	
   cause	
   the	
   differences	
   observed	
   in	
   the	
   pattern	
   of	
   locomotion	
  
between	
  the	
  different	
  gaited	
  horse	
  breeds.	
  

When	
  we	
  tested	
  horse	
  breeds	
  worldwide	
  we	
  found	
  that	
  the	
  mutation	
  is	
  present	
  in	
  
all	
  gaited	
  breed	
  (different	
  frequencies,	
  see	
  table)	
  and	
  have	
  a	
  worldwide	
  distribution.	
  	
  

We	
  have	
  published	
   results	
   about	
   the	
   “within-­‐breed”	
   effect	
   of	
   the	
  Gait-­‐keeper	
  gene	
  
for	
   horse	
   used	
   for	
   harness	
   racing	
   (Nordic	
   and	
   standardbreed	
   trotter),	
   Icelandic	
  
horses,	
   American	
   Curly	
   and	
   Morgan	
   horses.	
   We	
   have	
   also	
   collected	
   information	
  
about	
   the	
   American	
   Saddle	
   Breed	
   and	
   the	
   result	
   is	
   very	
   similar.	
   I	
   will	
   write	
   a	
  
popular	
  Science	
  article	
  about	
  this	
  very	
  soon.	
  

	
  

Overview	
  
AA	
  	
   Strongly	
  natural	
  gaited.	
  Usually	
  performed	
  both	
  ambling	
  gaits	
  and	
  pace.	
  

CA	
   Gaited	
  horses	
  but	
  not	
  as	
  strong.	
  Some	
  may	
  even	
  appear	
  not	
  gaited,	
  especially	
  
if	
  they	
  have	
  not	
  been	
  trained	
  in	
  alternative	
  gaits.	
  Usually	
  have	
  less	
  lateral	
  
movement	
  and	
  is	
  therefor	
  preferred	
  by	
  some	
  riders,	
  as	
  they	
  usually	
  do	
  not	
  go	
  
toward	
  pace	
  when	
  ambling.	
  In	
  the	
  multi-­‐gaited	
  Icelandic	
  horse,	
  CA	
  
individuals	
  have	
  higher	
  scores	
  for	
  the	
  basic	
  gaits	
  trot	
  and	
  canter	
  than	
  AA	
  
horses	
  but	
  somewhat	
  lower	
  scores	
  for	
  tölt.	
  

CC	
  	
   None-­‐gaited	
  (three-­‐gaited)	
  horses.	
  	
  

	
  

Findings	
  related	
  to	
  gaited	
  horses	
  in	
  the	
  US	
  
See	
  attached	
  file	
  regarding	
  the	
  distribution	
  of	
  the	
  different	
  gene	
  variants	
  in	
  different	
  
horse	
   breeds.	
   It	
   is	
   very	
   evident	
   that	
   this	
   mutation	
   is	
   the	
   key	
   difference	
   between	
  



gaited	
  and	
  non-­‐gaited	
  breeds.	
  We	
  did	
  not	
  have	
  any	
   information	
  about	
   the	
  gaits	
  of	
  
the	
  individual	
  horses	
  included	
  in	
  this	
  study.	
  The	
  table	
  below	
  show	
  the	
  gaited	
  breeds	
  
with	
  a	
  US	
  origin.	
  

	
  

	
  

Within	
   breed	
   data	
   show	
   that,	
   in	
   Morgan	
   horses	
   and	
   American	
   Curlies	
   there	
   is	
   a	
  
strong	
  correlation	
  between	
  the	
  gene	
  and	
  gaitedness.	
  The	
  correlation	
   is	
  not	
  perfect	
  
which	
   might	
   be	
   because	
   i)	
   the	
   horse	
   owners	
   were	
   asked	
   to	
   classified	
   their	
   own	
  
horses	
  so	
  some	
  might	
  have	
  been	
  miss-­‐classified,	
  ii)	
  the	
  horse	
  have	
  not	
  been	
  trained	
  
in	
   alternative	
   gaits	
   because	
   of	
   age,	
   experience	
   or	
   preferences	
   of	
   rider,	
   iii)	
   some	
  
conformation	
   might	
   make	
   it	
   difficult	
   for	
   the	
   horse	
   to	
   use	
   alternative	
   gaits	
   even	
  
though	
  they	
  carry	
  the	
  A-­‐variant	
  and	
  iiii)	
  other	
  genes	
  with	
  a	
  smaller	
  effect	
  can	
  also	
  
influence	
  gaiting	
  (but	
  I	
  would	
  be	
  very	
  surprised	
  if	
  we	
  find	
  anything	
  major,	
  personal	
  
comment).	
  

It	
   is	
   not	
   surprising	
   to	
   see	
   some	
   CA	
   and	
   AA	
   horses	
   classified	
   as	
   not-­‐gaited	
   as,	
   for	
  
some	
  horses,	
  this	
  trait	
  has	
  to	
  be	
  trained	
  before	
  the	
  horse	
  show	
  it.	
  



Gaits	
  and	
  SynchroGait	
  result	
  in	
  Morgan	
  horses	
  (p=	
  8.6E-­‐8)	
  

	
  

	
  

Gaits	
  and	
  SynchroGait	
  result	
  in	
  American	
  Curly	
  (p=2.2E-­‐16)	
  

	
  

	
  

Different	
  tendency	
  to	
  trot	
  in	
  relation	
  to	
  SynchroGait	
  in	
  American	
  Curly	
  Horses	
  
-­‐How	
  often	
  does	
  the	
  horse	
  trot	
  (p=	
  1.4E-­‐6)	
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