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NUCLEOSIDES & NUCLEOTIDES, 4 ( 1 & 2 ) ,  255 (1985) 

BASE-PAIR MISMATCH IN DNA A T  2.3A RESOLUTION. 

Tom Brown, Olga Kennard", Geof f  Kneale, U n i v e r s i t y  Chemical Labora tory ,  
Cambridge, U.K. and Dov Rabinovich,  t h e  Weizman I n s t i t u t e  o f  Science, 
Rehovot, I s r a e l .  

Summary, X-ray s i n g l e  c r y s t a l  a n a l y s i s  o f  t h e  deoxyoc tanuc leo t ide  
d(GGGGCTCC)2,has revea led ,  f o r  t h e  f i r s t  t ime, t h e  ex i s tence  o f  t h e  
G . T  wobble m i s p a i r  i n  an A-DNA double h e l i c a l  fragment. 

The G.T wobble m ispa i r  i s  s t a b i l i s e d  by two hydrogen bonds and 

i n v o l v e s  s m a l l  r o t a t i o n s  and t r a n s l a t i o n s  o f  t h e  bases from t h e  s tandard  

Watson-Crick geometry. Th is  r e s u l t s  i n  min ima l  d i s t o r t i o n s  o f  t h e  

ne ighbour ing  base p a i r s  and t o  t h e  backbone. G.U. wobble base p a i r s  

have p r e v i o u s l y  been observed i n  t - R N A  a t  around t h e  same r e s o l u t i o n .  

The c r y s t a l l o g r a p h i c  v e r i f i c a t i o n ,  i n  DNA, o f  t h e  ex i s tence  o f  

s t a b l e  wobble p a i r s ,  w i th  t h e  bases i n  t h e  major t au tomer i c  forms, i s  

o f  importance i n  t h e  e x p l o r a t i o n  o f  t h e  molecu la r  b a s i s  o f  mutagenesis. 

P o i n t  muta t ions  can a r i s e  from t h e  i n c o r p o r a t i o n  o f  a base p a i r  mismatch 

i n  t h e  DNA double h e l i x .  The na tu re  o f  such mismatches has been t h e  

sub jec t  o f  much specu la t ion .  T h e o r e t i c a l  p r e d i c t i o n s  favour ing  t h e  

minor tau tomer ic  forms, which can base p a i r  w i t h  s tandard  Watson-Crick 

geometry, and major tautomers p a i r i n g  w i t h  non-standard geometry have 

bo th  been proposed. The present  s t r u c t u r e  g i v e s  i n f o r m a t i o n  about t h e  

geometry o f  t h e  wobble base p a i r ,  i t s  i n f l u e n c e  on neares t  ne ighbours  

and on t h e  g l o b a l  con format ion  o f  t h e  double h e l i x .  

d(GGGGcTcc)2 [P6 a = 42.21, 4 3 . 0 0 ,  Z = 61 i s  isomorphous 

w i t h  b o t h  t h e  pa ren t  molecule d(GGGGCCCC)2 and d(GGTATACC)2. I t  was 

r e f i n e d  by CORELS s t a r t i n g  w i t h  t h e  coo rd ina tes  o f  t h e  parent  compound 

t o  R = 0.197 u s i n g  1924 r e f l e c t i o n s )  20- a t  2.25A r e s o l u t i o n .  
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