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T r i a z i n e  N u c l e i c  A c i d  I n t e r r e l a t i o n s h i p  i n  F, scher i ch ia  coli  15 a r g -  t -  u -  

Since  i t  w a s  d e m o n s t r a t e d  in  1958 t h a t  t r i a z i n e s  i n h i b i t  
t h e  Hi l l  r e a c t i o n ,  v a r i o u s  a t t e m p t s  h a v e  b e e n  u n d e r t a k e n  
to  o b t a i n  m o r e  c h e m i c a l  i n f o r m a t i o n  fo r  t h e i r  o u t s t a n d i n g  
h e r b i c i d a l  p r o p e r t i e s  (see for  reviews1,2) .  I n  o n e  of  t h e s e  
s t u d i e s ,  t h e  s t r u c t u r e  of  t h e  t r i a z i n e s  g a v e  r i se  to  t h e  
s p e c u l a t i o n  t h a t  t h i s  h e t e r o c y c l e  c o u l d  be  i n c o r p o r a t e d  
i n t o  t h e  D N A  or  R N A  b y  s u b s t i t u t i n g  t h e  p y r i m i d i n e  b a s e s  
t h y m i n e  a n d  urac i l .  T h i s  h y p o t h e s i s  w a s  i n v e s t i g a t e d  b y  
ERCEGOVICH e t  al. a a n d  TEMPERLI e t  al. 4 w i t h  r ing - l aC  
l abe l l ed  c y a n u r i c  a c i d  a n d  P r o m e t r y n e .  T h e y  o b s e r v e d  
no  i n c o r p o r a t i o n  of  c y a n u r i c  ac id  or  P r o m e t r y n e  i n t o  t h e  
n u c l e i c  a c i d s  of  Escherichia coli 15 a r g -  t -  u a f t e r  t h e y  
h a d  b e e n  g r o w n  in  a c o m p l e t e  n u t r i e n t  m e d i u m .  H o w e v e r ,  
w h e n  t h e s e  b a c t e r i a  w e r e  g r o w n  in  n u t r i e n t  m e d i a  d e f i c i e n t  
in  e i t h e r  t h y m i n e  o r  u rac i l ,  v e r y  low a m o u n t s  of  r a d i o -  
a c t i v i t y  d e r i v e d  f r o m  t h e  a d d e d  c y a n u r i c  a c i d  o r  P r o -  
m e t r y n e  we re  f o u n d  in  t h e  D N A  or  R N A  f r a c t i o n .  

B e c a u s e  t h e  i n f o r m a t i o n  p r e s e n t e d  w a s  r a t h e r  l i m i t e d ,  
i t  w a s  d i f f i c u l t  to  j u d g e  t h e  e f f i c i ency  of  t h e  d e s c r i b e d  t e s t  
s y s t e m  a n d  t h e  s i g n i f i c a n c e  of  t h e  r e s u l t s .  W e  t h e r e f o r e  
r e p e a t e d  t h e s e  i n v e s t i g a t i o n s  i n c l u d i n g  as  a c o m p e t e n t  
p o s i t i v e  c o n t r o l  2 -~4C-5 -b romourac i l  w h i c h  is k n o w n  to  
be  i n c o r p o r a t e d  i n t o  t h e  D N A  f r a c t i o n  of  m i c r o o r g a n i s m s .  
A s  a c o n s e q u e n c e  of  t h e  i m p o r t a n c e  of  t h e  p r o b l e m  u n d e r  
d i s c u s s i o n ,  one  r e p r e s e n t a t i v e  o f  t h e  c h l o r o t r i a z i n e s  
( 2 - e t h y l a m i n o - 4 - i s o p r o p y l a m i n o - 6 - c h l o r o - s - t r i a z i n e )  a n d  
o n e  o f  t h e  m e t h y l t h i o t r i a z i n e s  (2, 4-bis-(isopropylamino)- 
6 - m e t h y l m e r c a p t o - s - t r i a z i n e )  we re  i n v e s t i g a t e d  5. 

T h e  t r i p l e  a u x o t r o p h e  E. coli 15 a r g -  t -  u -  w h i c h  
r e q u i r e s  a r g i n i n e ,  t h y m i n e  a n d  u r ac i l  w a s  u s e d  in  t h e s e  
s t u d i e s <  L o g  p h a s e  i n o c u l a  for  t h e s e  e x p e r i m e n t s  w e r e  
o b t a i n e d  a c c o r d i n g  to  t h e  m e t h o d  d e s c r i b e d  b y  TEMPERLI 
e t  al. 4, e x c e p t  t h a t  a s y n t h e t i c  m e d i u m  7 s u b s t i t u t e d  t h e  
m i n i m a l  m e d i m u ,  T h e  s t r a i n  u s e d  g r e w  m o r e  v i g o r o u s l y  
in  t h i s  s y n t h e t i c  m e d i u m .  T h e  w a s h e d  cells w e r e  t r a n s f e r -  
r ed  to  300 m l  E r l e n m e y e r  f l a s k s  c o n t a i n i n g  80 m l  f r e s h  
s y n t h e t i c  m e d i u m  a n d  t h e  s u p p l e m e n t s  as  l i s t ed  in  t h e  
T a b l e .  i n  e a c h  e x p e r i m e n t  25 f l a s k s  we re  i n c u b a t e d  for  
a p p r o x i m a t e l y  100 ra in  a t  37 ~ wh i l e  b e i n g  a e r a t e d .  T u r -  

b i d i t y  r e a d i n g s  in  c o n t r o l  e x p e r i m e n t s  in  c o m p l e t e  m e d i u m  
w e r e  in  t h e  r a n g e  of  8 0 - 1 0 0  K l e t t  u n i t s  a t  t h e  s t a r t  a n d  
2 0 0 - 2 3 0  K l e t t  u n i t s  a f t e r  t h e  i n c u b a t i o n  pe r i od .  

T h e  cel ls  we re  h a r v e s t e d  b y  c e n t r i f u g a t i o n  a n d  w a s h e d  
r e p e a t e d l y  w i t h  9 5 %  e t h a n o l  t o  r e m o v e  a d h e r e n t  r a d i o -  
a c t i v i t y .  A p p r o x i m a t e l y  2.5 g o f  l y o p h i l i s e d  m a t e r i a l  we re  
o b t a i n e d  f r o m  2 1 of  c u l t u r e  b r o t h .  T h e  n u c l e i c  a c i d s  w e r e  
i s o l a t e d  b y  t h e  p r o c e d u r e  d e s c r i b e d  b y  RUDNER e t  al. s, 
e x c e p t  t h a t  t h e  s t e p  in  w h i c h  t h e  R N A  is r e m o v e d  b y  
r i b o n u c l e a s e  w a s  o m i t t e d .  T h e  f i n a l  s e p a r a t i o n  of  D N A  
a n d  R N A  w a s  p e r f o r m e d  a c c o r d i n g  to  MAaMUR 9. B o t h  
t h e  R N A  a n d  t h e  D N A  c o n t a i n e d  o n l y  s m a l l  a m o u n t s  o f  
p r o t e i n  n o t  e x c e e d i n g  1 % ,  b u t  we re  c o n t a m i n a t e d  w i t h  
p o l y s a c c h a r i d e s .  T h e  m e a n  v a l u e s  for  t h e  N / P  r a t i o s  of  
t h e  n u c l e i c  a c i d s  w e r e  f o u n d  t o  be  1 ,6 -1 .8 .  

T h e  r a d i o a c t i v i t y  i n c o r p o r a t e d  i n t o  t h e  n u c l e i c  a c i d s  
of  E. coli w a s  d e t e r m i n e d  b y  l i q u i d  s c i n t i l l a t i o n  c o u n t i n g  
a f t e r  c o m b u s t i o n  in  a n  o x y g e n  a t m o s p h e r e  ~o. T h e  v a l u e s  
p r e s e n t e d  a r e  e x p r e s s e d  as  d p m / ~ g  a t o m  p h o s p h o r u s .  
T h e  r e s u l t s  of  t h e  v a r i o u s  e x p e r i m e n t s  a re  s u m m a r i z e d  
in  t h e  T a b l e .  

T h e  r e s u l t s  w i t h  2 -14C-5 -b romourac i l  c l e a r l y  d e m o n -  
s t r a t e  t h e  c a p a b i l i t y  of  E. coli 15 a r g  t -  u -  to  i nco r -  
p o r a t e  b a s e  a n a l o g s  of  t h e  p y r i m i d i n e  i n t o  t h e i r  n u c l e i c  
ac ids .  H o w e v e r ,  in  e x p e r i m e n t s  w i t h  t h e  riug-14C l a b e l l e d  
t r i a z i n e s  ( A t r a z i n e  a n d  P r o m e t r y n e )  no  s i g n i f i c a n t  a m o u n t  
of  r a d i o a c t i v i t y  w a s  d e t e c t e d  in  n e i t h e r  D N A  n o r  R N A  
r e s p e c t i v e l y .  T h e r e f o r e ,  t h e  i n c o r p o r a t i o n  of  P r o m e t r y n e  
i n t o  D N A  or  R N A  of  t h e s e  m i c r o o r g a n i s m s  as  r e p o r t e d  
b y  ERCEGOVICH e t  al. a a n d  TEMPERLI e t  al. 4 c o u l d  n o t  
be  c o n f i r m e d .  

Zusammen/assung.  Mit  H i l f e  v o n  5 - B r o m u r a c i l  w u r d e  
die p r inz ip i e l l e  F / i h i g k e i t  v o n  Escherichia coli 15 a r g  t -  u - ,  
B a s e n a n a l o g e  de s  P y r i m i d i n s  fiir  d ie  S y n t h e s e  i h r e r  N u -  
k l e i n s / i u r e n  zu  v e r w e n d e n ,  geze ig t .  E i n  E i n b a u  d e r  T r i a -  
z i n v e r b i n d u n g e n  A t r a z i n  u n d  P r o m e t r y n  in  d ie  N u k l e i n -  
s~turen v o n  E. coli 15 a r g -  t u -  f i n d e r  n i c h t  s t a t t ,  u n -  
abh~ingig ,  ob  d ie  M i k r o o r g a n i s m e n  in  k o m p l e t t e m  o d e r  
B a s e n - d e f i z i t ~ t r e m  N ~ i h r m e d i u m  w u c h s e n .  

Radioactive content of nucleic acids of E. coli 15 arg- t u grown 
in the presence of 14C-labelled 5-bromouracil, Atrazine and Prome- 
tryne. Negative control experiments (addition of 2-IaC-5-bromouracil 
after cultivation of the microorganisnis and directly before starting 
the procedure) showed that  no unspecific absorption of radioactivity 
had occurred (incorporation : DNA 78 and RNA 9 dpln/vg atom P). 
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Supplements to medium I ncorporation 
[dpm/txg atom P] 

Argi- Thy- Uracil 2-1aC-5 - I4C- I4C- 
nin mine Bromo- Atra- Prome- DNA RNA 

uracil ~ zine b tryne e 

+ -- + + 64,440 2,180 

+ + + + 11 3 

n- -- + + 4 6 

+ + -- + ]2 4 

+ + + + 6 3 

+ -- + + 1 4 
q- + -- + 17 6 

227 bC (spec. act.: 16.9 b~C/ing) dissolved in 2.5 ml ethanol-water 
(9 : I v/v) were added to 21 of medium, b 285 bC (spec. act. : 6.0 y.C/mg) 
of urfiformly ring labelled Atrazine dissolved in 6.25 ml ethanol were 
added to 2 1 of medium, c 275 bC (spee. act. : 4.0 ~zC/ing) of unifornlly 
ring labelled Prometryne dissolved in 2.5 nil ethanol were added to 
2 1 of medium. 
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