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ABSENCE OF PLASMID-MEDIATED DNA POLYMERASE ACTIVITY FROM 
UV-INDUCED STRAINS OF FSCHERICHIA COLI 
C .  Upton and R.  J. Pinney, M ic rob io logy  Section,Department of Pharmaceutics, The 
School o f  Pharmacy,University o f  London, London, W C l N  1AX. 
Many R plasmids confer u l t r a v i o l e t  (UV) l i g h t  r e s i s t a n c e  and inc rease  UV-induced 
mutagenesis i n  hos t  b a c t e r i a  (Pinney,1978). 
an impor tan t  r o l e  i n  DNA r e p a i r  and mutagenesis ( W i t k i n ,  1976). MacPhee (1974) 
us ing  plasmid R205 i n  a Salmonella ty himurium polA' 
i n  DNA polymerase I, and Lehrbach e h  F8i plasmid pMG2 i n  Pseudomonas 
aeruginosa polA- have demonstrated t h a t  DNA polymerase a c t i v i t y  i s  assoc iated w i t h  
these r e p a i m  muta to r  p lasmids.  
f o r  a s i m i l a r  a c t i v i t y  i n  Escher i ch ia  c o l i  s t r a i n s  c o n t a i n i n g  t h e  known UV mu ta to r  
plasmids R205, R46 and i t s  d e r i v a t i v e  F O 1 .  

Plasmids were t r a n s f e r r e d  bv con juga t ion  i n t o  E . c o l i  .JG138 el- and i n t o  i t s  
@+ paren t  s t r a i n  MM300. Assays  f o r  p a l y n e r a s e ~ c t i v i t y  were performed on 
crude e x t r a c t s  prepared by u l t r a s o n i c  d i s i n t e g r a t i o n  of c e l l s  i n  0.1M T r i s ,  0.01M 
MgS04 b u f f e r  (pH 7.4) .  
e r i s a t i o n ,  and DNA syn thes i s  was measured by t h e  i n c o r p o r a t i o n  of t r i t i u m - l a b e l l e d  
deoxythymidine t r i phospha te  i n t o  a c i d  i n s o l u b l e  m a t e r i a l .  
DNA po l ymer i sa t i on  occu r red  i n  r e a c t i o n  m ix tu res  c o n t a i n i n g  e x t r a c t s  o f  t h e  R -  

s t r a i n ,  b u t  t h e  presence o f  R plasmids i n  t h i s  s t r a i n  d i d  n o t  increase i t s  
s y m e r a s e  a c t i v i t y .  
Experiments were repeated w i t h  ATP added t o  the  r e a c t i o n  m i x t u r e s  s i n N P .  po l y -  
merases I 1  and I 1 1  r e q u i r e  t h i s  co fac to r .  Once again no p lasmid-associated DNA 
syn thes i s  occurred i n  t h e  p o l A l -  s t r a i n s .  Po lymers ia t i on  was, however, reduced i n  
t h e  p o l A l t  s t r a i n  s u g g e s t i n g a t  ATP-dependent nuc lease(s)  m i g h t  be degrading t h e  
s y n t m e d  [INA. M-ethyl maleinide(NEM) , which i n h i b i t s  t h e  ATP-dependent exonucl- 
ease Y ( S t r i k e  and Emerson,  1974), was t h e r e f o r e  added t o  the  system. 
induced r e d u c t i o n  o f  polAt-dependent DNA syn thes i s  was i n h i b i t e d  by NEH, 
b u t  aga in  no a c t i v i t y  cou ld  be demonstrated i n  the  R+ o r  R -  p o l A l -  s t r a i n s .  

Post-UV p r o t e i n  syn thes i s  i s  r e q u i r e d  f o r  plasmid-determined UV p r o t e c t i o n  (Tweats 
e t  a l ,  1976) and a s i m i l a r  requi rement  was shown f o r  UV-induced mutagenesis. 
p o l y m e r i s a t i o n  experiments were t h e r e f o r e  repeated us ing  c e l l s  t h a t  had been ex- 
posed t o  UV and then  a l l owed  t o  grow f o r  40 min be fo re  d i s r u p t i o n .  Using such UV-  
induced p repara t i ons  i t  was s t i l l  n o t  p o s s i b l e  t o  d e t e c t  any p lasmid-associated 
polymerase a c t i v i t y  even i n  t h e  presence o f  ATP and NEM. 

The r e s u l t s  presented here and those o f  Kronish and Walker (1979) show t h a t  
p lasmid-associated DNA polymerase a c t i v i t y  i s  n o t  e v i d e n t  i n  a l l  polA- s t r a i n s .  
Th is  suggests t h a t  t h e  p lasmid i t s e l f  does n o t  code f o r  a polymerase b u t  t h a t  a 
p lasmid 
c h a r a c t e r i s t i c s .  

DNA polymerases a r e  be l i eved  t o  p l a y  

s t r a i n ,  which i s  d e f i c i e n t  

Experiments were the re fo re  undertaken t o  l o o k  

Sonicated c a l f  thymus DNA was used as template f o r  polym- 

No a c t i v i t y  cou ld  be demonstrated i n  Rt o r  R-  polF,l-  s t r a i n s .  

The ATP- 

DNA 

gene-product may i n t e r a c t  w i t h  a hos t  polymerase and change i t s  
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