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The s e n s i t i v i t y  of t h e  Ames t e s t  f o r  chemical mutagens h a s  been increased  by 
t r a n s f e r  of t h e  N i n c o m p a t i b i l i t y  group plasmid pKMlOl i n t o  t h e  t e s t e r  s t r a i n s  
(McCannand o t h e r s ,  1975) .  Some o t h e r  N group plasmids i n c r e a s e  UV o r  chemical- 
mutagenesis  i n  Salmonella o r  E s c h e r i c h i a  c o l i  s t r a i n s  and a l s o  c o n f e r  W resis- 
tance  on t h e i r  h o s t s  (Drabble and Stocker ,  1968; MacPhee, 1973; T r i b e  and Pinney, 
1977) .  To determine how u n i v e r s a l  t h e  plasmid mediated mutator  e f f e c t  i s ,  and 
i n  an a t tempt  to  f i n d  plasmids wi th  even g r e a t e r  mutator  a c t i v i t i e s  than pKMlOl, 
plasmids from 19 i n c o m p a t i b i l i t y  groups have been i n v e s t i g a t e d  f o r  mutator  and 
UV-protecting a c t i v i t y .  

The a b i l i t y  of a plasmid t o  cause  mutat ion w a s  t e s t e d  by exposing plasmid- 
c o n t a i n i n g  (P+) s t r a i n s  o f  E . c o l i  343/113 l y s  a r g .  t o  40 J / m 2  of UV l i g h t  as 
descr ibed  by Tr ibe  and Pinney (19771, and comparing t h e  frequency of r e v e r s i o n  t o  
l y s i n e  independence wi th  t h a t  ob ta ined  i n  t h e  p lasmid- less  (P-) s t r a i n .  W 
p r o t e c t i o n  was t e s t e d  by comparing s u r v i v a l  of washed o v e r n i g h t  b r o t h  c u l t u r e s  of 
P+ and P- s t r a i n s  a f t e r  exposure t o  a UV dose of 240 J / m 2 .  

P lasmids from twelve i n c o m p a t i b i l i t y  groups showed no s i g n i f i c a n t  i n c r e a s e  i n  
mutagenic a c t i v i t y  o r  W r e s i s t a n c e .  These were: F I ,  F I I ,  A ,  C ,  H 1 ,  H2, 12, P, 
S ,  T ,  W and X .  Plasmids from seven groups s i g n i f i c a n t l y  i n c r e a s e d  post-UV 
r e v e r s i o n  t o  l y s i n e  p r o t o t r o p h y  i n  E . c o l i  s t r a i n  343/113 and a lso decreased  t h e  
W s e n s i t i v i t - y  of t h i s  s t r a i n .  These were: FIV, M ,  B ,  11, I y ,  N and 0. G r e a t e s t  
i n c r e a s e  i n  mutat ion frequency w a s  found with plasmid pKMlOl, which f u l l y  
j u s t i f i e s  i t s  use i n  t h e  Ames t e s t e r  s t r a i n s .  The N group plasmid R390 was 
e x c e p t i o n a l  i n  t h a t  a l though it increased  mutat ion frequency,  it e x e r t e d  no W- 
p r o t e c t i n g  a c t i v i t y  on i t s  h o s t .  A s e r i e s  of  d e l e t i o n  mutants  was obta ined  and 
t e s t e d  f o r  a l lknownphenotypic  t r a i t s  of  R390. The fo l lowing  o r d e r  of l inkage  was 
determined : 

-Cm-Tc-Tra- (Rep-Ap) -Mut- (Mod-Res) - (Sm-Su) - 

This  a g r e e s  w e l l  wi th  t h e  R3YO gene map of Coetzee,  Dat ta  and Hedges (1972) and 
ex tends  it t o  inc lude  t h e  p o s i t i o n  of  t h e  mutator  (Mut) gene. Ampic i l l in  r e s -  
i s t a n c e  (Ap) i s  c a r r i e d  on t ransposon A (TnA) i n  R390 (Heffron and o t h e r s ,  19751, 
and i t s  proximi ty  t o  Mut may be s i g n i f i c a n t .  MacPhee (1974) has  suggested t h a t  
W p r o t e c t i o n  confer red  by another  N group plasmid R-Utrecht i s  due t o  a plasmid- 
coded DNA polymerase. I f  t h e  mutator  e f f e c t  of R390 i s  a l s o  due t o  plasmid- 
mediated error-prone DNA polymerase a c t i v i t y ,  then t h e  i n s e r t i o n  of  TnA i n t o  Mut 
may have des t royed  t h e  UV r e p a i r  a c t i v i t y  of t h e  Mut  gene product  wi thout  
a b o l i s h i n g  i t s  mutagenic f u n c t i o n .  
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