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R46, te rmed h e r e  R46tra+, i s  a s e l f - t r a n s m i s s i b l e  ( t r a t ) ,  N - i n c o m p a t i b i l i t y  
g roup  R - f a c t o r ,  c o n f E i n g  r e s i s t a n c e  t o :  a m p i c i l l i n ;  s t r e p t o m y c i n ;  
sulphonamides; t e t r a c y c l i n e s  and u l t r a v i o l e t  ( U . V . )  i r r a d i a t i o n .  A l l d r i c k  and 
Smi th  (1978)  d e s c r i b e d  t h e  c o n s t r u c t i o n  o f  a n o n - t r a n s m i s s i b l e  ( t r a - )  d e r i v a t i v e  
of t h i s  p l a s m i d  termed R46t ra - ,  w h i c h  possessed a l l  t h e  r e s i s t a n c e  genes, b u t  
l a c k e d  t h e  necessary  g e n e t i c i n f o r m a t i o n  f o r  t r a n s f e r .  
t h a t  under  n o n - s e l e c t i v e  c o n d i t i o n s ,  possess ion  o f  e i t h e r  R - f a c t o r  ( i  .e.  t h e  R+ 
s t a t e )  d i d  n o t  s i g n i f i c a n t l y  a f f e c t  t h e  a b i l i t y  o f  t h e  h o s t  t o  s u r v i v e ,  compared 
w i t h  R - f a c t o r  d e f i c i e n t  (R- )  s t r a i n s  i n  s i n g l e  b a t c h  c u l t u r e s .  
shown t h a t  i n  mixed R+/R- b a t c h  c u l t u r e s  possess ion  o f  e i t h e r  R - f a c t o r  s i g n i f i -  
c a n t l y  a f f e c t e d  t h e  h o s t ' s  a b i l i t y  t o  s u r v i v e  p ro longed  i n c u b a t i o n .  

Subsequent s t u d i e s  have been c a r r i e d  o u t  on t h e  e f f e c t s  o f  t h e s e  R - f a c t o r s  on 
t h e i r  h o s t s  i n  t h e  presence o f  a n t i m i c r o b i a l  agents  o f  known mode o f  a c t i o n ,  and 
a g a i n s t  w h i c h  t h e  R- fac to rs  n o t  c o n f e r  r e s i s t a n c e .  I n  t h i s  communica t ion  t h e  

and b y  c a u s i n g  c r o s s - l i n k i n g  between DNA s tands ,  was i n v e s t i g a t e d  u s i n g  s i n g l e  
b a t c h  c u l t u r e s  o f  t h e  R-  and R+ s t r a i n s .  The r e s u l t s  were  t h a t  a l l  s t r a i n s  
e x h i b i t e d  s i m i l + r  i n h i b i t o r y  responses  t o  m i tomyc in  C a t  c o n c e n t r a t i o n s  of  0.25, 
0.5, o r  1.0 u g h l .  
R+/R- c u l t u r e s  i t  was found  t h a t  p o s s e s s i o n  o f  e i t h e r  R - f a c t o r ,  e s p e c i a l l y  
R46=-, c o n f e r r e d  a d i sadvan tage  t o  t h e  h o s t ,  p a r t i c u l a r l y  d u r i n g  t h e  i n i t i a l  
s tages  o f  t h e  g rowth  phase. 

There  a r e  t h r e e  p o s s i b l e  e x p l a n a t i o n s  f o r  t hese  r e s u l t s :  

i )  t h e  p lasmid -med ia ted  U . V  r e s i s t a n c e  mechanism a l s o  f u n c t i o n s  a g a i n s t  
a l k y l a t e d  bases, and t h a t  t h e s e  f u n c t i o n s  a r e  absen t  f r o m  R46 t ra - ;  
i i )  
wh ich  in-flie case o f  R46 t ra -  were  l o s t  a t  t h e  same t i m e  as t h e t r a n s f e r  genes 
when t h e  m u t a n t  R - f a c t o r x s  c o n s t r u c t e d .  
i i i )  t h i s  e f f e c t  i s  due t o  an i n t e r a c t i o n  between R+ and R-  c e l l s ,  w h i c h  i s  
enhanced by  t h e  presence o f  m i t o m y c i n  C and i s  masked i n  t h e  R46=+/R- m i x t u r e  
due t o  m a t i n g .  

Exper iments  des igned  t o  t e s t  t h e s e  hypotheses  showed t h a t  b o t h  R+ s t r a i n s  were  
s i m i l a r l y  more r e s i s t a n t  t o  U . V .  i r r a d i a t i o n  t h a n  t h e  R- s t r a i n ,  w h i l e  minimum 
i n h i b i t o r y  c o n c e n t r a t i o n  (N. I .C . )  exper imen ts  w i t h  m i t o m y c i n  C showed t h a t  
possess ion  o f  n e i t h e r  R - f a c t o r  a f f e c t e d  t h e  P . I .C .  compared w i t h  t h e  R-  s t r a i n .  
I t  t h e r e f o r e  seems t h a t  m i t o m y c i n  C enhances c o m p e t i t i v e  e f f e c t s  between R+ and 
R-  b a c t e r i a  when grown t o g e t h e r  i n  b a t c h  c u l t u r e  p a r t i c u l a r l y  d u r i n g  t h e  e a r l y  
phases of  g rowth .  
m a t i n g .  Whether t h i s  phenomenon i s  t h e  same as d u r i n g  p r o l o n g e d  i n c u b a t i o n  o f  
R+/R- m i x t u r e s  i s  n o t  known. 
use  o f  __ t r a -  R - f a c t o r s  when s t u d y i n g  i n t e r a c t i o n s  o f  t h i s  k i n d .  
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I t  was a l s o  demonst ra ted ,  

I t  was however 

e f f e c t  o f  m i t o m y c i n  C, wh ich  9 0 .  i n h i b i t s  DNA s y n t h e s i s  by m o n o f u n c t i o n a l  a l k y l a t i o n  

However, when m i t o m y c i n  C was t e s t e d  a t  0.5 u g h 1  i n  m ixed  

R46 t ra+  possesses genes t h a t  i n d e p e n d e n t l y  c o n f e r  r e s i s t a n c e  t o  m i t o m y c i n  C 

Moreover,  i t  wou ld  seem t h a t  t hese  e f f e c t s  can be obscured by 

However, t h e s e  r e s u l t s  emphasise t h e  need f o r  t h e  


