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R e s t r i c t i o n  endonuclease enzymes a r e  key t o o l s  i n  g e n e t i c  eng inee r ing .  They c u t  
DNA a t  s p e c i f i c  t a r g e t  DNA sequences, To p reven t  t h e  c e l l  from degrading i t s  own 
DNA, a r e s t r i c t i o n  endonuclease a lways occu rs  i n  c o n j u n c t i o n  w i t h  a m o d i f i c a t i o n  
enzyme, which p r o t e c t s  DNA by m e t h y l a t i n g  t h e  same t a r g e t  DNA sequences. The 
EcoRI I  r e s t r i c t i o n - m o d i f i c a t i o n  system i s  c a r r i e d  on b a c t e r i a l  p lasmids.  I t s  
m o d i f i c a t i o n  enzyme methy la tes  t h e  i n t e r n a l  c y t o s i n e  i n  t h e  t a r g e t  DNA sequence 
CC[A/T)GG. The chromosomal dcm gene o f  L s c h e r i c h i a  c o l i  K-12 a l s o  codes f o r  a 
DNA c y t o s i n e  methy lase t h a t  S h y l a t e s  t h e  same c y t o s i n e  r e s i d u e  and t h u s  p r o -  
t e c t s  a g a i n s t  t h e  EcoRI I  r e s t r i c t i o n  endonuclease. 
E . c o l i  s t r a i n  56-2 dcm' and a dcm- d e r i v a t i v e  [P inney & T r i b e  1977) c a r r i e d  b a c t -  
eriophage (phage) lambda [ X I  a= prophage. The presence o r  absence o f  DNA- 
c y t o s i n e  m e t h y l a t i o n  was conf i rmed u s i n g  t h e  rad iochemica l  technique o f  Crooks 
e t  e ( 1 9 8 4 1 ,  and by t i t r i n g  phage l y s a t e s  f rom these s t r a i n s  on u n i r r a d i a t e d  
FCORII r e s t r i c t i o n - p o s i t i v e  (r+I and on EcoRI I  r e s t r i c t i o n - n e g a t i v e  (r-1 s t r a i n s  
o f  E c o l i .  The r a t i o  of t h e  t i t r e s o n  t h e  two s t r a i n s  [ r+/r-)  g i v e s  t h e  e f f i c i e q -  
cy  o f  p l a t i n g  (EOPI o f  A. and t h e  l ower  t h e  EOP t h e  g r e a t e r  i s  t h e  l eve l  o f  
r e s t r i c t i o n .  The EOP o f  c o n t r o l  h propagated on t h e  u n i r r a d i a t e d  2' b a c t e r i a  
was approx ima te l y  A Propagated on t h e  u n i r r a d i a t e d  dcm- s t r a i n  gave an EOP 
o f  ~ x I O - ~ .  
I f  phage a r e  t i t r e d  on b a c t e r i a  t h a t  have p r e v i o u s l y  been exposed t o  DNA damage, 
e.g. b y  exposure t o  u l t r a v i o l e t  l i g h t  (UVI ,  t hey  become r e s i s t a n t  t o  cleavage by 
r e s t r i c t i o n  enzymes ( r e s t r i c t i o n  a l l e v i a t i o n )  (RA1 [Day 1977). We i n v e s t i g a t e d  
whether t h e  dcm gene was i n d u c i b l e  by  DNA damage, which would e x p l a i n  t h e  
mechanism o f m  f o r  EcoRI I  r e s t r i c t i o n ,  
The dcm' and dcm- s t r a i n s  were exposed t o  UV ( 4 8  Jmi2l t o  i nduce  X s y n t h e s i s ,  
i n d u c t i o n  p r o E e d  no inc rease  i n  EOP of A f r om dcm 
no inc rease  i n  DNA-cytosine m e t h y l a t i o n  f o l l o w i n g  UV i r r a d i a t i o n ,  Thus t h e  2 
gene i s  n o t  i n d u c i b l e .  However, t h e r e  were marked inc reases  in EOP f o l l o w i n g  UV 
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o b t a i n e d  w i t h  t h e  E . c o l i  1100 dcm+ and $J- 
s t r a i n s  o f  Hattmann e t  a 1  ( 1 9 7 x  
We have t h e r e f o r e  d i scove red  a nove l  f o r m  
o f  RA r e s u l t i n g  f r o m  UV t r ea tmen t  o f  b a c t -  
e r i a  f r o m  which phage a r e  produced r a t h e r  
t h a n  UV t rea tmen t  o f  b a c t e r i a  on which 
these  phage a r e  t h e n  t i t r e d .  Th is  cannot  
be due t o  DNA-cytosine m e t h y l a t i o n  s i n c e  
i t  occu rs  i n  dcm' s t r a i n s .  However, be-  
cause i t  i n h i b i t s  DNA c u t t i n g ,  any f o r m  
o f  RA i s  a p o t e n t i a l  h ind rance  t o  g e n e t i c  
eng inee r ing  techniques,  
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