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S p e c i f i c  b i n d i n g  of  the lac  r e p r e s s o r  to the lac  o p e r a t o r  of  
E s c h e r i c h i a  c o l i  as we l l  as n o n - s p e c i f i c  b i n d i n g  to non -ope-  
r a t o r  DNA and to s y n t h e t i c  p o l y n u c l e o t i d e s  have been s t u d i e d  
w i t h  NMR. I t  can be demonst ra ted  by p ro ton  NMR spec t r oscopy  
t h a t  the a m i n o - t e r m i n a l  r e g i o n  of  the lac  r e p r e s s o r  ( r e s i d u e s  
I to 59) forms an i ndependen t  s t ructura-- i - -domain which is  l i n k e d  
to the t e t r a m e r i c  r e p r e s s o r  core by a f l e x i b l e  h inge r e g i o n  ( I ) .  
The nar rowness of  the c o r r e s p o n d i n g  p ro ton  resonances i n d i c a t e s  

t h a t  the DNA-b ind ing domains have a f a s t e r  t u m b l i n g  r a t e  than 
would be expec ted  i f  they were an i n t e g r a l  p a r t  o f  the r e p r e s -  
s o t .  
The i n t e r a c t i o n  of  the N - t e r m i n a l  DNA b i n d i n g  domain of  the 
lac  r e p r e s s o r  w i t h  s y n t h e t i c  o l i g o i d  AT)] was s t u d i e d  us ing  
a photo CIDNP t e c h n i q u e  [ 2 ] .  Three of  the f o u r  t y r o s i n e s  of  the 
"headp iece"  are found to be a c c e s s i b l e  to the photo s e n s i t i v e  
dye, s i nce  the c o r r e s p o n d i n g  r i n g  p ro ton  resonances are en- 
hanced in  the photo CIDNP IH-NMR spect rum.  A lso the on l y  h i s -  
t i d i n e  (H is  27) i s  l o c a t e d  at  the su r f ace  of  the d o m a i n . A f t e r  
complex f o r m a t i o n  of  the headpiece w i t h  o l i g o  Id (AT)) two of  
the t h ree  t y r o s i n e  r e s i d u e s  are no l o n g e r  a c c e s s i b l e  to s o l -  
ven t  or photo s e n s i t i v e  dye which is  s t r o n g  ev idence  t h a t  the 
two t y r o s i n e s  are p a r t  o f  the c o n t a c t  r e g i o n .  
In the 500 MHz IH-NMR spectrum the base p a i r  H-bond p ro ton  
resonances of  the lac  o p e r a t o r  appear as we l l  r e s o l v e d  separa-  
b le  s i g n a l s .  Using a r i n g  c u r r e n t  s h i f t  c a l c u l a t i o n  procedure  
s t r u c t u r a l  parameters  may be o b t a i n e d .  With the a d d i t i o n  o f  
smal l  amounts o f  the lac  r e p r e s s o r  headpiece c h a r a c t e r i s t i c  
changes are observed in  the spec t rum.  I t  can be conc luded t h a t  
the lac  o p e r a t o r  changes i t s  DNA s t r u c t u r e  when i n t e r a c t i n g  
w i t h  the lac  r e p r e s s o r .  
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