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SUMMARY

The  s t ruc tu re  and  regu la t i on  o f  t he  human  p -1 i ke  g lob in  gene  c lus te r  has  been

s tud ied  ex tens i ve l y .  Gene t i c  d j so rde rs  connec ted  w i th  t h i s  gene  c lus te r  a re

respons ib le  f o r  human  d j seases  assoc ia ted  w i th  h igh  l eve1s  o f  morb id i t y  and

mor ta l i t y ,  such  as  p - tha ïassaemia  and  s i ck le  ce l l  anaemia .  The  work  desc r i bed

in  t h i s  t hes i s  j s  conce rned  w i th  a  nove ' l  t i s sue -spec i f i c  r egu la to ry  e lemen t .

The  human  p -g lob in  Domjnan t  con t ro l  Reg ion  (DcR)  con fe rs  i n teg ra t i on -s i t e

i ndependen t ,  copy -number  re la ted ,  h igh -1eve l  exp ress ion  to  a  l i nked  p -g lob in

gene  i n  a  t i s sue -spec i f i c  manner  i n  t r ansgen i c  m ice  ( see  chap te r  2 )  and  mouse

e ry th ro leukemja  (MEL)  ce11s  ( chap te r  3 ) .  The  d i scove ry  o f  t he  human  p -g lob in

DCR sequences j  s  an important  s tep towards somat i  c  gene therapy for

tha lassaemja  and  s i ck le -ce11  pa t i en t s  (Chap te r  5 ) .

T h e  g l o b i n  D C R  a s  o r i g i n a l l y  c l o n e d  i n  t h e  " m i n j - l o c u s "  c o s m i d  c o n s t r u c t

spans 33kb of  DNA sequences.  Delet ion constructs were made to determine

d j f f e ren t  f unc t j ona l  a reas  w j th jn  t he  DCR sequences  ( chap te r  3  and  4 ) .  I t  i s

now though t  t ha t  t he  DCR func t i ona l  e l emen ts  a re  l oca ted  w i th in  de f i ned

reg ions  (as  d i scussed  i n  chap te r  5 )  cha rac te r i zed  by  t he  p resence  o f  s t rong

DNase  I  hype rsens i t i ve  s j t es  (Chap te rs  2  and  3 ) .

The  human  p -g lob in  DCR can  con fe r  h igh  l eve l  exp ress ion  to  o the r  e ry th ro id

genes '  name ly  t he  human  a -  and  1 -g lob in  genes  ( chap te r  5 ) ,  and  non -e ry th ro id

genes  such  as  Thy -1  and  t k -neo  (Chap te r  3 ) .

The  recen t  d i scove ry  o f  a  reg ion  3 ' f l ank ing  to  t he  human  T -ce l1  spec i f i c  cD2

gene  w i th  f unc t i ona l  p rope r t i es  s im i l a r  t o  t hose  o f  t he  human  p -g lob in  DCR

(d i scussed  i n  Chap te r  5 )  sugges ts  t ha t  exp ress ion  o f  o the r  t i s sue -spec j f i c

genes  m igh t  a l so  be  regu la ted  by  DCR- l i ke  e lemen ts .
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