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【Outline of survey】  
Mammals  inher i t  one  genome f rom each  pa ren t  and  mos t  genes  a re  expressed  f rom

both  a l l e l es .   Normal  embryon ic  deve lopment  r equi res  bo th  a  ma le  and  fema le  
genome,  because  some  genes  remember  the i r  pa ren ta l  o r ig in  and  are  t r ansc r ibed  
qu i t e  spec i f i ca l ly  f rom on ly  one  o f  the  two paren ta l  a l l e l es  (genomic  impr in t ing) .  
In  the  Ig f2 /H19  locus ,  the  Ig f2  gene  i s  t r ansc r ibed  when  pa te rna l ly  inher i ted ,  whi le
the  H19  gene  i s  ma te rna l ly  t r ansc r ibed .   Impr in ted  genes  a re  o f t en  assoc ia ted  wi th  
d i f fe ren t i a l ly  methyla ted  reg ions  (DMRs)  tha t  cont ro l  monoa l le l ic  gene  express ion .
I t  i s  genera l ly  accepted  tha t  DMRs es tab l i sh  the i r  a l le l i c  methyla t ion  dur ing  
gametogenes i s .   S ince  some DMRs a re  methyla ted  dur ing  oogenes i s  and  o the rs  
dur ing  spermatogenes is ,  i t  i s  sugges ted  tha t  DMRs conta in  genet ic  “marks”  tha t  
a l low (or  p reven t )  me thy la t ion  acqu is i t ion  a t  nea rby  CpG d inuc leo t ides  in  on ly  one
of  the  gametes .   In  th i s  s tudy ,  I  p ropose  to  sea rch  fo r  the  DNA sequence  tha t  i s   
r equ i red  and  su f f i c i en t  fo r  e s tab l i shment  o f  methyla t ion  impr in t ing ,  th rough  which
fur the r  unders tand ing  o f  the  molecu la r  mechan i sm of  genomic  impr in t ing  i s  
an t i c ipa ted .  
 
【Expected results】  

By  examin ing  YAC (yeas t  a r t i f i c i a l  ch romosome)  t r ansgenic  mice ,  I  have  shown 
tha t  genomic  impr in t ing  cou ld  be  recap i tu la ted  a t  a  he te ro logous  genomic  locus  by 
s imply  g ra f t ing  the  H19  DMR in to  an  i r re levant  (human  be ta -g lob in )  gene t ic  locus .
Surpr i s ing ly ,  me thyla t ion  impr in t ing  was  es tab l i shed  a f t e r  f e r t i l i za t ion  in  these  
t r ansgen ic  mice ,  which  was  d i f fe ren t  f rom what  i s  obse rved  a t  the  endogenous  
Ig f2 /H19  locus .   By  de te rmin ing  the  min imal  c i s  DNA sequences  wi th in  the  H19  
DMR tha t  e s tab l i sh  the  pa ren t  o f  o r ig in -dependen t  me thyla t ion  pa t t e rn  dur ing  
the  pos t - fe r t i l i za t ion  pe r iod  in  th i s  exper imenta l  sys tem,  we  expec t  to  de f ine  the  
molecu la r  en t i ty  tha t  mus t  be  inher i ted .  
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