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The  cadher ins  a re  t ransmembrane  g lycoprote ins  tha t  media te  ce l l -ce l l  adhes ion  
in  a  ca lc ium dependent  manner [1] .  Cadher ins  enable  the  development  o f  d i s t inc t  
t i s sues  dur ing  morphogenes i s  and  the  maintenance  of  t i s sue  in tegr i ty .  Aber rant  
cadher in  express ion  corre la tes  to  the  invasion and  metas tas i s  o f  many  
cancers [2] .  Members  of  the  cadher in  super fami ly  d i f fe r  in  the  number  of  
cadher in  repea t s  p resent  in  the i r  ec todomain  and  in  the  funct iona l  ro les  of  the i r  
cy toplasmic  domains .  Class ica l  cadher ins  have  f ive  cadher in  repea t s  and 
conserved  cy toplasmic  t a i l s  tha t  a re  l inked  to  the  cy toske le ton ,  whi le  
p ro tocadher ins  have  s ix  repeat s  and  funct ion  in  the  bra in[3] .  For  c lass ica l  
cadher ins ,  ce l l -ce l l  adhes ion  i s  ach ieved  by  the  format ion  of  a  s t rand-swapped 
in te r face  be tween the  N- te rmina l  repea t  of  cadher ins  p resent  on  the  sur faces  o f  
ne ighbor ing  ce l l s [4] .   

 The  common s igna ture  o f  the  cadher in  domain  i s  compr i sed  of  the  
conserved  ca lc ium bind ing  mot i f s .  Using  ava i lable  s t ruc tura l  and  sequence  da ta ,  
we  show tha t  a  conserved  se t  o f  hydrophobic  res idues  forms  a  s t ruc tura l  
s igna tu re  tha t  charac te r i zes  the  domain .  We demonst ra te  tha t  the  un ique 
s t ruc tura l  fea tures  o f  the  N- te rmina l  domain  tha t  fo rm the  s t rand  swapping  
in te r face  a re  der ived  f rom a  conserved  in te rna l  mot i f  p resent  in  the  o the r  
domains .  To probe  the  evo lu t ion  of  cadher in  p rote ins  f rom an ancest ra l  s ing le  
domain  to  d ive rse  mul t idomain  fami l i e s ,  we  examine  the  phy logenet ic  
re la t ionsh ips  o f  d i f fe ren t  c lass ica l  and  protocadher in  domains .  We show tha t  
cadher ins  and  pro tocadher ins  probably  d iverged f rom a  shared  ances t ra l  domain  
pr io r  to  separa te  dupl ica t ion  of  the  domain  in  each  l ineage .  In  the  c lass ica l  
cadher in  l ineage ,  recurr ing  dupl ica t ions  o f  cadher in  repea t  EC2 may  have  
genera ted  the  mul t idomain  pro te in ,  whi le  in  the  p ro tocadher in  l ineage ,  
dupl ica t ion  of  d i f fe rent  domains  occurred .  We a l so  compare  the  ra te  o f  
evolut ion  of  the  va r ious  repea t s  and  show tha t  due  to  i t s  d i rec t  adhes ive  
func t ion ,  the  c lass ica l  N- te rmina l  domain  has  evolved  more  s lowly  than  the  
o the r  c lass ica l  domains .  We presen t  a  poss ib le  mode l  of  cadher in  and 
protocadher in  evo lu t ion  tha t  accounts  for  these  ana lyses .  
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