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TWO-DIMENSIONAL ' H-N. M. R. ASSIGNMENT OF SHORT DUPLEX OLIGODEOXY RIBO- 
NUCLEOTIDES WHICH MAY BE USED AS POTENTIAL TARGETS FOR ANTICAMCERDRUGS 

J .  W. Lown,*a C .  C ,  Hanstock,a R.C.  B l e a c k l e y Y b  J.-L. Imbach,c B.  
RaynerYc and J .  J .  Vasseur.c 
aDepartme t o f  Chemistry,  U n i v e r s i t y  o f  A l b e r t a ,  Edmonton, A1 b e r t a ,  
T6G 2G2, !Department o f  B iocbemis t r y ,  U n i v e r s i t y  o f  A1 b e r t a ,  EdTonton, 
A l b e r t a  T6G 2H7, Canada and 
Sciences e t  Techniques du Languedoc, 34060 M o n t p e l l i e r ,  France. 

Summary H i g h - f i e l d  NMR, methods have been developed f o r  a s s i g n i n g  p r o -  
t o n  resonances o f  dup lex  oligodeoxyribonucleotides which  may be 
a p p l i e d  t o  t h e  a n a l y s i s  o f  t h e i r  complexes w i t h  a n t i c a n c e r  agents .  

Department o f  Chemistry,  U n i v e r s i t e  des 

1 The s e l f  complementary o l igomers  which have been examined by H- 

nmr spec t roscopy  i n c l u d e  t h e  above. The dup lex  n a t u r e  o f  t h e  o l i -  

gomers under t h e  'H-NMR c o n d i t i o n s  was conf i rmed by  l a b e l l i n g  t h e  5 

end 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  and b u t t - e n d  

j o i n i n g  employing t h e  a b s o l u t e  s p e c i f i c i t y  o f  T4 l i g a s e  f o r  doub le  

s t randed DNA. Ana lys i s  was done by r u n n i n g  t h e  samples on p o l y a c r y  

amide e l e c t r o p h o r e t i c  g e l s  w i t h  v i s u a l i s a t i o n  o f  t h e  spo ts  by au to-  

rad iography  . 
1 Complete nmr assignment o f  t h e  H chemical  s h i f t s  and c o u p l i n g  

cons tan ts  was achieved. The assignments were secured u s i n g  NOE d i f f e r -  
ence measurements, and two dimensional  COSY and INADEQUATE exper iments.  
Spectrum s i m u l a t i o n  conf i rmed t h e  exper imenta l  va lues  o f  chemical  

s h i f t s  and c o u p l i n g  cons tan ts .  The techn iques  f o r  t h e  assignment o u t -  

l i n e d  toge the r  w i t h  31P and 2-D he te ronuc lea r  s h i f t  c o r r e l a t i o n  p e r m i t  
an approach t o  a sys temat i c  a n a l y s i s  o f  more complex s i n g l e  s t r a n d  and 

duplex oligodeoxyribonucleotides. 
The complexat ion  o f  t h e  o l igomer  d(CG)4 w i t h  t h e  a n t i c a n c e r  d rugs  

m i toxan t rone  and ametantrone was examined u s i n g  t h e  above techn iques .  

The spec t ra  p rov ided  evidence f o r  i n t e r c a l a t i v e  b i n d i n g  complementing 
ou r  p rev ious  s t u d i e s  w i t h  e l e c t r o n  microscopy. 
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