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NUCLEOSIDES & NUCLEOTIDES, 4 ( 1 & 2 ) ,  191-193 (1985) 

I H - N M R  ASSIGNMENT OF S I N G L E  STRAND A N D  D U P L E X  SPLICE DOMAIN OF T H E  
CONSENSUS DONOR E X O N  : INTRON JUNCTION 

a J.W. C .  C .  Hanstock, R . C .  Bleackley,b J.-L. ImbachYc 8. 
Rayner,c and J .  J .  Vasseur.c 
aDepartme t of Chemistry, University of Alberta,  Edmonton, Alberta 
T6G 2G2, !Department of Biochemistry, University of A1 be r t a ,  Edmonton, 
A 1  berta T6G 2H7, Canada,and CDepartment of chemistry, Universitg des 
Sciences e t  Techniques du  Languedoc, 34060 Montpellier, France. 

1 Summary The high f i e l d  H - N M R  assignments of a s ing le  strandconsensu9 
d o n o r  exon:intron junction and t h a t  of the duplex sp l i ce  domain has 
been achieved using 2D-NMR and additional techniques. 

Since the discovery t h a t  eucaryotic genes a re  fragmented and con- 
t a in  in t rons ,  1-3 which a re  apparently n o t  expressed,' between the 
functional exon regions there  has  been considerable i n t e r e s t  in  the 
nature,  s t ruc tu re  and  function of the exon:intron junct ions.  Exam- 
inat ion of 139 sequences revealed t h a t  prototypical or  consensus 
sequences e x i s t  fo r  "donor" junctions ( a t  the 5 '  end) a n d  "acceptor" 
junctions ( a t  the 3 '  end) .4  Since the sp l i ce  s i t e  of a donor junct ion 
i s  G , C  r i ch  i t  has been suggested as a potent ia l  t a rge t  f o r  a lky la t -  
ing anticancer drugs! In order to  examine i t s  cha rac t e r i s t i c s  the f o l -  
lowing consensus junction was synthesized by the t r i e s t e r  method7 and  

1-6  

5 

5'C - A - G - G - T - A - A - G - T3' 
examined by ' H - N M R  a t  400 and 500 MHz o n  Bruker WH and WM instruments 
on solut ions containing -20 mg oligomer/0.5 ml in  99.996% D20 (40 mM 
potassium phosphate, 20 mM NaC1, pH 7 .0)  employing the following tech- 
niques. One dimensional NOE and  2D-NOESY methods, which revealed NOES 
between the base and 1 I , 2 ' 1 ,  and  2 ' 2  sugar protons,  i s  most useful fo+ 
assignment of sugar residues t o  t h e i r  attached base as  well as  ind ica t -  
ing connec t iv i t ies  between the sugar protons.8 In addi t ion 2D-COSY a n d  
'H-lH INADEQUATE techniques show connectivity between the coupled pro-  
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tons in each sugar uni t  as  i l l u s t r a t e d  for  d ( A ~ c p G p T ) ~  in FIG. 1 .  
Owing t o  the ant ic ipated complexity of the 18 bases of the f u l l  duplex 
nonamer consensus donor junct ion,  i t  was decided t o  synthesize the 
complementary pentamer strand corresponding t o  the actual junction 

s i t e  3'G - T - C - C - A s '  ( F I G .  2 ) .  F u l l  "H-NMR analysis  of t h i s  
pentamer7 was achieved using the techniques described above. The t w o  

F I G .  2 
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'H NMR OF AN EXON: INTRON JUNCTION 193 

s t rands  were then  annealed a t  5°C. 

s p l i c e  j u n c t i o n  domain under t h e  c o n d i t i o n s  o f  t h e  

was conf i rmed by :  5 ' -end l a b e l i n g  w i t h  32P-phosphate u s i n g  T4 p o l y -  
n u c l e o t i d e  k inase a t  20°C;8 s p e c i f i c  bu t t -end  j o i n i n g  of  t h e  dup lex  

r e g i o n  w i t h  T4 l i g a s e  a t  20°C (a l though  these c o n d i t i o n s  a r e  subop t i -  

ma1 f o r  t h e  enzyme they  correspond t o  t h e  NMR exper iment 
e l e c t r o p h o r e s i s  w i t h  v i s u a l i z a t i o n  by au torad iography .  'H-NMR a n a l y s i s  

then proceeded w i t h  t h e  annealed o l igomer .  A t tempts  were made t o  de te r+  

The duplex n a t u r e  o f  t h e  annealed 

H-NMR exper iments 1 

8 ),  and ge l  

mine t h e  con fo rma t ion  o f  s p l i c e  domain u t i l i z i n g  t h e  data,  p a r t i c u l -  

a r l y  t h e  i n t e r  and i n t r a  n u c l e o t i d e  NOES. The s u s c e p t i b i l i t y  o f  t h e  
G,C r i c h  s p l i c e  j u n c t i o n  ( i n d i c a t e d  w i t h  arrows above) t o  a t t a c k  by 

a n t i c a n c e r  agents w i l l  be r e p o r t e d  i n  due course. The syn thes i s  and 

c h a r a c t e r i z a t i o n  o f  t h i s  consensus donor exon : in t ron  j u n c t i o n  shou ld  

be of  va lue  i n  p r o j e c t e d  i s o l a t i o n  of s p l i c e  enzymes u s i n g  DNA 

a f  f i n i  t y  chroma tog rap  hy . 
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