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The N-group R plasmid R46 mediates  a t  l e a s t  t h r e e  impor tan t  gene func t ions .  
p r o t e c t s  a g a i n s t  UV i r r a d i a t i o n ,  it i n c r e a s e s  mutat ion frequency and it i s  elimin- 
a t e d  dur ing  thymine s t a r v a t i o n .  All t h r e e  e f f e c t s  are i n d u c i b l e  and s- depend, 
e n t  and may t h e r e f o r e  be mediated by the same gene product .  
taken advantage of  t h e  r e s u l t s  o f  Bi rks  & Pinney (1975) ,  which sugges t  t h a t  only 
N-group R f a c t o r s  l a c k i n g  t h e  m R I I  (hspII) r e s t r i c t i o n  S p e c i f i c i t y a r e e l i m i n a t e d  
by thymine s t a r v a t i o n .  The N-group plasmid RN3 both r e s t r i c t s  and modified and we 
have used a s e r i e s  of  i t s  r e s t r i c t i o n  ( r )  and modi f ica t ion  (m) mutants  (Schlagman 
& Hattman, 1974) t o  t e s t  whether t h e  r e s t r i c t i o n l e s s  (r-) State  i s  a Prerequis i te  
f o r  e l i m i n a t i o n ,  W p r o t e c t i o n  and mutagenesis. 

Thymine s t a r v a t i o n  and de termina t ion  of R- Clones was performed a s  descr ibed  by 
Bi rks  & Pinney (1975) .  UV p r o t e c t i o n  was examined a s  d e s c r i b e d  by Tweats e t  al. 
(1976) .  W-induced mutagenesis  w a s  determined accord ing  t o  Mortelmans & Stocker 
(1976) .  N o  e l i m i n a t i o n  (<0.5%) o f  t h e  wild-type RN3r+m+ plasmid w a s  observed 
a f t e r  t h r e e  hours thymine s t a r v a t i o n ,  whereas t h e  r -m+ d e r i v a t i v e  e l imina ted  a t  a 
frequency of 11%. 
amber suppressor  o r  non-suppressor h o s t s .  This  r e s u l t  w a s  unexpected s i n c e  ~ 4 6 ,  
which i s  genotypica l ly  r -m- ,  i s  e l imina ted  ( B i r k s  & Pinney, 1975) .  Two r -m+ 
d e r i v a t i v e s  (pMT1 and pMT2) of  RN3 were t h e r e f o r e  c o n s t r u c t e d  i n  t h i s  labora tory  
and a second mutat ion w a s  in t roduced  i n t o  their m o d i f i c a t i o n  genes,  g iv ing  r-m- 
p lasmids pMT3 and pMT4 r e s p e c t i v e l y .  
e l i m i n a t e  a t  f requencies  g r e a t e r  than 10%. Both RN3r+m+ and its r- d e r i v a t i v e s  
i n c r e a s e d  s u r v i v a l  a f t e r  W i r r a d i a t i o n ,  and UV-induced f r e q u e n c i e s  o f  revers ion  
t o  l y s i n e  o r  a r g i n i n e  independence i n  E .co l i  s t r a i n  3 4 3 / 1 1 2 ~ s - a r ~ - w e r e i n c r e a s e d  
a t l e a s t  t e n f o l d  by t h e  presence  of  RN3r+m+, or i t s  r -m+ mutant. 

The E.coli K 1 2  =+ chromosomal gene product  recognises  and methyla tes  cy tos ine  
b a s e s  i n  t h e  same n u c l e o t i d e  sequence as t h e  RN3 -11 m o d i f i c a t i o n  methylase (May 
& Hattman, 1975) .  We t h e r e f o r e  compared thymineless  e l i m i n a t i o n  and W protec t ion  
i n  E .co l i  s t r a i n  1100 =+ and i n  its met- d e r i v a t i v e .  
R46 o r  RN3r-m+ was observed from a m e c - t h r h o s t ,  compared w i t h  f requencies  of 16% 
and 11% r e s p e c t i v e l y  from t h e  = + t h y - p a r e n t  s t r a i n .  The R - w ' a n d  R - E -  
s t r a i n s  showed similar s e n s i t i v i t i e s  t o  UV i r r a d i a t i o n ,  and b o t h  R46 and RN3r+m+ 
gave s imilar  p r o t e c t i v e  e f f e c t s  i n  t h e  wi ld  type = + s t r a i n .  However, p r o t e c t i o n  
w a s  i n c r e a s e d  100 f o l d  i n  t h e  met-strain. For  example, s t r a i n s  1100 ~ ' a n d 1 1 O O  
m e c -  showed about  a 0.005% s u r v i v a l  l e v e l  a f t e r  exposure t o  a UV dose of  1 0 . 4 ~ 1 0 - ~  
J/mm2. The presence of  RN3 i n c r e a s e d  t h i s  t o  0.15% i n  s t r a i n  1 1 0 0 ~ '  and t o  15.6% 
i n  s t r a i n l l O O F - .  

These d a t a  confirm t h e  r e s u l t s  o f  Bi rks  & Pinney (1975):  t h e  e R I I  r e s t r i c t i o n  
s p e c i f i c i t y  must be a b s e n t  i f  N-group plasmids a r e  t o  be  e l i m i n a t e d  by thymine 
s t a r v a t i o n .  Since RN3r+m+ c o n f e r s  W r e s i s t a n c e  and raises t h e  frequency Of uv- 
induced mutat ion it would appear  t h a t  t h e s e  l a t te r  two e f f e c t s  are n o t  d i r e c t l y  
due t o  t h e  gene f u n c t i o n  r e s p o n s i b l e  f o r  thymineless  e l i m i n a t i o n .  
remains an i n t e r r e l a t i o n s h i p  between e l i m i n a t i o n  and UV p r o t e c t i o n  i n  t h a t  t h e  
former i s  abol i shed  i n  a met- h o s t ,  whereas the l a t t e r  i s  g r e a t l y  enhanced. 
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