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Plasmid R46 i n c r e a s e s  s u r v i v a l  and mutagenesis i n  Escher ich ia  &exposed  t o  
u l t r a v i o l e t  l i g h t  (W)  , methyl methane sulphonate  (MMS) , bleomycin (BLM) and cis- 
plat inum (11) diaminodichlor ide (PDD) , which cause s i n g l e - s t r a n d  DNA damage. HOW- 
ever ,  w h i l s t  enhancing t h e  mutagenic a c t i v i t i e s  of p r o f l a v i n e  (PF) and mitomycin c 
(MTC), which b ind  t h e  two s t r a n d s  of DNA t o g e t h e r , t h e  plasmid f a i l s  t o  p r o t e c t  E .  
c o l i  a g a i n s t  these  compounds ( A t t f i e l d  and Pinney, 1982) .  R46 a l s o  r e s t o r e s  mu;- 
a b i l i t y  t o  E . c o l i  s t r a i n s  c a r r y i n g  the chromosomal e- mutat ion,  which l e d  
Walker and Dobson (1979) t o  sugges t  t h a t  W-protec t ing  plasmids code f o r  an a c t i v -  
i t y  analogous t o  t h e  h o s t  e+ gene func t ion .  I f  t h i s  i s  c o r r e c t ,  t h e  e+ gene 
product  should mimic plasmid R46 i n  p r o t e c t i n g  c e l l s  a g a i n s t  s i n g l e - s t r a n d ,  b u t  
n o t  double-strand DNA-damaging agents ,  w h i l s t  i n c r e a s i n g  mutagenesis induced by 
both  types of  agents .  We r e p o r t  experiments designed t o  t e s t  t h i s  hypothesis. 

Plasmid-less  E .co l i  s t r a i n s  TK701 his- @+ and TK702 his- &- were incubated 
a t  37' i n  n u t r i e n t  b r o t h  conta in ing  MMS, BLM, PDD, PF o r  KCC. S u r v i v a l  was de- 
termined by d i l u t i n g  samples i n  n u t r i e n t  b r o t h ,  p l a t i n g  on n u t r i e n t  agar  and incub- 
a t i n g  overn ight .  W s e n s i t i v i t y  w a s  t e s t e d  by p l a t i n g  c e l l s  on n u t r i e n t  agar ,  ex- 
posing them t o  UV a t  254 nM and incubat ing  overn ight .  
s i d e r a b l y  more s e n s i t i v e  than t h e  &+ s t r a i n  t o  t h e  s i n g l e z a n d  DNA-damaging 
agents  W, MMS, BLM and PDD, b u t  w a s  no m o r e  s e n s i t i v e  t o  the double-s t rand binding 
drugs PF and MTC (Table 1). 

Table 1. 

- 
-- 

-- 

The muC- mutant w a s  con- 

E f f e c t  of t h e  e gene on s u r v i v a l  of E . c o l i  exposed t o  DNA damage. 

Agent uv MMS BLM PDD PF MTC 

Concentrat ion (ug/ml) - 1000 1 100 100 1 
*% s u r v i v a l  *+ 9 . 3  30.0 6.5 1.6 4.5 3.2 
*% s u r v i v a l  - umuC- 0.010 16.0 0.32 0 . 2 0  11 .o 2.5 
*After  3hr exposure t o  drug o r  a W dose of 60 J m - L .  

Mutagenesis i n  both s t r a i n s  w a s  determined as t h e  frequency of r e v e r s i o n  t o  h i s t i d -  
i n e  independence per  10' s u r v i v o r s  a f t e r  drug o r  W t rea tment .  
whereas the umuC- s t r a i n  w a s  r e f r a c t o r y  t o  mutagenesis by any of  t h e  a g e n t s ,  t h e  
umuC+ s t r a i n w a s m u t a t e d  by W, MMS,  PDD and MTC. Nei ther  BLM nor  PF was muta- 
genic  i n  t h i s  t es t  system. 

Table 2.  E f f e c t  of t h e  gene on mutagenesis of  E.colL exposed t o  DNA damage. 

Table  2 shows t h a t  

- 

Agent W MMS BLM PDD PF MTC 

Concentrat ion (pg/ml) - 1000 1 100 100 1 
*Mutagenesis - umuC+ 33.0 24 .O 1 . 2  10.0 0.80 4 .O 
"Mutagenesis umuC- 1 .3  1 . 2  0.60 1 .4  0.60 0.60 
*Rat ios  of mutation f requencies ,  t r e a t e d : u n t r e a t e d  cel ls .  

Thus, t h e  muC+ gene product  does mimic R46 i n  c o n f e r r i n g  r e s i s t a n c e  t o  W, MMS, 
BLM and PDD, which cause s ingle-s t rand  DNA damage, and i n  n o t  p r o t e c t i n g  a g a i n s t  PF 
and MTC, which bind t o  both s t r a n d s  of  DNA. Moreover the &+ gene product ,  l i k e  
R46, i n c r e a s e s  the mutagenici ty  of  s i n g l e - s t r a n d  DNA-damaging agents  and t h e d o u b l e  
s t r a n d  c r o s s l i n k e r  MTC. These r e s u l t s  provide f u r t h e r  evidence f o r  t h e  analogy 
between umuC+ gene- and plasmid R46-mediated p r o t e c t i o n  and mutagenesis. 

A t t f i e l d ,  P.V., Pinney, R . J .  (1982) Mutat.Res.in p r e s s .  
Walker, G.C.,  Dobson, P.P. (1979) Molec.Gen.Genet. 172: 17-24. 

- 

- 

0022-3573/82/120058 P-01$02.50/0 
@ 1982 J. Pharm. Pharmacol .  


