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UV-PROTECTING PLASMIDS INCREASE POST-UV DNA SYNTHESIS I N  
ESCHERICHIA COLI 
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Models t o  e x p l a i n  mutagenic DNA r e p a i r  invoke the  t r a n s i e n t  appearance o f  an 
e r ro r -p rone  DNA polymerase a c t i v i t y ,  which i n s e r t s  random nuc leo t i des  oppos i te  
non-coding l e s i o n s  i n  the  DNA template.  Kany plasmids c a r r y  muc (mutagenesis 
caused by UV and chemicals) genes (Pinney 1980; Upton and Pinney 1981b), and we 
now r e p o r t  the e f f e c t  o f  Muc+ plasmids on DNA synthes is  i n  Escher i ch ia  coli a f t e r  
u l  t r a - v i o l e t  (UV) i r r a d i a t i o n .  
Cu l tu res  were grown o v e r n i g h t  i n  f u l l y  supplemented Davis and M i n g i o l i ' s  medium 
(DM) (Davis and M i n g i o l i  1950) a t  37'. 0.5ml was then added t o  9.51111 of f r e s h  
prewarmed DM and incubated i n  an o r b i t a l  i ncuba to r  a t  37' f o r  1 h . The l O m l  ex- 
ponen t ia l  c u l t u r e s  were then s t i r r e d  and UV i r r a d i a t e d  i n  9cm g lass  P e t r i  d ishes.  
0.25ml samples o f  t he  i r rad iaCed  suspensions and o f  c o n t r o l ,  u n i r r a d i a t e d  c u l t u r e s  
were added t o  0.25ml volumes o f  f u l l y  supplemented DM c o n t a i n i n g  400r.g m l - '  deoxy- 
adenosine and 5uCi m e t h ~ l - ~ H  thymid ine (50 C i  mmol-'). Assay m ix tu res  were i n -  
cubated a t  37' f o r  up t o  6 h and 5 0 ~ 1  samples taken a t  r e g u l a r  i n t e r v a l s .  These 
were t r e a t e d  as descr ibed by Upton and Pinney (1981a) and DNA syn thes i s  was d e t e r -  
mined as the  i n c o r p o r a t i o n  o f  r a d i o a c t i v i t y  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 .  

Resumpton o f  DNA syn thes i s  i n  t h e  DNA r e p a i r - p r o f i c i e n t  E-.$c s t r a i n  AB1157 was 
delayed f o r  40 and 60 min a f t e r  UV doses o f  90 and 135 J w 2 ,  r e s p e c t i v e l y .  The 
UV-protect ing p lasmid R46 d i d  n o t  a f f e c t  t he  t ime a t  which DNA syn thes i s  was r e -  
sumed i n  AB1157, a l though t h e  amount o f  r a d i o a c t i v i t y  i nco rpo ra ted  was s l i g h t l y  
b u t  c o n s i s t e n t l y  h ighe r  than t h a t  i nco rpo ra ted  by AB1157 l a c k i n g  t h e  plasmid a f t e r  
e i t h e r  dose o f  UV i r r a d i a t i o n .  R46 increases post-UV s u r v i v a l  i n  s t r a i n  AB1157 
t e n f o l d ,  whereas i t s  p r o t e c t i o n  f a c t o r  i n  t h e  UV-sensi t ive E . c o l i  s t r a i n  TK501 
uvrB umuC i s  a lmost  1 0 4 - f o l d  (Upton, 1982). Experiments wer-erefore repeated 
us ing  s t r a i n  TK501 t o  t e s t  whether t h e  l a r g e  phenotypic e f f e c t  on i t s  s u r v i v a l  
produced by R46 cou ld  a l s o  be de tec ted  i n  i t s  DNA syn thes i s  a f t e r  U\! i r r a d i a t i o n .  
A UV dose o f  20 Jm-' was found t o  de lay  DNA synthes is  i n  s t r a i n  TK501 f o r  75 min. 
Th is  de lay was reduced t o  l e s s  than 50 min by t h e  presence o f  R46. The p lasmid 
a l s o  s i g n i f i c a n t l y  increased t h e  r a t e  o f  DNA synthes is .  A f t e r  6 h post-UV i n -  
cuba t ion  approx imate ly  f i v e  t imes as much l a b e l  was i nco rpo ra ted  by s t r a i n  TK501 
(R46) compared w i t h  the  same s t r a i n  l a c k i n g  the  plasmid (Table 1 ) .  S i m i l a r  res -  
u l t s  were ob ta ined  w i t h  two o t h e r  UV-protect ing plasmids, R124 and R446b, whereas 
plasmids R1, RP4 and R6K, which do n o t  a f f e c t  post-UV s u r v i v a l  (Pinney 1980), 
had no e f f e c t  on post-UV DNA r e p l i c a t i o n  (Table 1 ) .  

TABLE 1. 

Plasmid none R1 RP4 R6K R46 R124 R446b 

-- 

E f f e c t  o f  plasmids on post-UV DNA synthes is  i n  E . c o l i  s t r a i n  TK501. 

Radioactivity (cpm) in 750 650 765 450 3,770 2,725 4,81c! c u l t u r e  sample a t  6 h r  

I t  has been suggested (Trgovcevic  e t  a1 
i r r a d i a t i o n  r e s u l t s  f rom DNA r e p a i r ,  r a t h e r  than from DNA r e p l i c a t i o n .  
thus p o s s i b l e  t h a t  Muc' plasmids enhance post-UV s u r v i v a l  by i nc reas ing  DNA 
r e p a i r  syn thes i s .  

Davis, B.D., M i n g i o l i ,  E.S. (1950) J .Bac te r io1 .  60: 17-28 
Pinney, R.J. (1980) Mutat.Res. 72: 155-159 
Trgovcevic, Z. e t  a1 (1980) J .Bacter io1.  143: 1506-1508 
Upton, C.  (1982) Ph.D. Thesis, U n i v e r s i t y  o f  London 
Upton, C . ,  Pinney, R.J. (1981a) J.gen.Microbio1. 125: 131-137 
Upton, C., Pinney, R.J. (1981b) J.Pharm.Pharmaco1. 33: 33P 

1980) t h a t  DNA p o l y m e r i s a t i o n  a f t e r  UV 
I t  i s  

0022-3573/82/12OO59 P-01$02.50/0 
@ 1982 J. Pharm. Pharmacol. 


