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0.92 moles p e r  c e n t  of c y t o s i n e  bases  i n  Escher ich ia  coli s t r a i n  K 1 2  a r e  5-methy1- 
a t e d  (Vanyushin, e t  a l . ,  1965) .  
mec+ gene. N o  ind ispensable  f u n c t i o n  has  been a s c r i b e d  t o  5-MeC b u t  t h e  methylase 
does a c t  as a modi f ica t ion  enzyme and p a r t i a l l y  p r o t e c t s  a g a i n s t  t h e  RN3 plasmid, 
mediated ECORII(+II) r e s t r i c t i n g  nuc lease .  When rece ived  by u s ,  E . c o l i  s train 
1100 E + = d  its i s o g e n i c  met- d e r i v a t i v e  (Hattman, e t  a l . ,  1973) harboured the 
sex  plasmid F, and "curing" of F from t h e s e  s t r a i n s  by t h e  c l a s s i c  a c r i d i n e  orange 
(AO) technique (Hiro ta  & I i j i m a ,  1957) showed t h a t  t h e  minimum i n h i b i t o r y  concen- 
t r a t i o n  (MIC) of A 0  w a s  approximately twofold h igher  f o r  t h e  =- than f o r  t h e  
mec' s t r a i n .  
l ines ,  and s t r a i n  1100 E-F- w a s  a l s o  shown t o  have a two f o l d  h igher  MIC t o  
aminacrine ( A M ) ,  p r o f l a v i n d P F )  and ethidium bromide ( E B ) .  These MTC r e s u l t s  were 
confirmed by spec t rophotometr ic  measurements of  c u l t u r e s  growing i n n u t r i e n t  bro th  
(NB) and by fol lowing v i a b i l i t y  i n  N B + 1 0  lig/ml AM. The =+ count  remained constant 
f o r  5 h r ,  whereas the  mec- s t r a i n  grew with a mean genera t ion  t-imc of 80 m i i l .  

mine less  mutants were obta ined  by t r imethoprim s e l e c t i o n ,  t h e  mec+thy- s t r a i n  
underwent c l a s s i c  " thymineless  dea th"  showing 0 . 2 2 %  s u r v i v o r s  a f t e r  5 h r  i n  t h e  
absence of thymine, whereas 38% of  t h e  mec-thy- s t r a i n  were s t i l l  v i a b l e  a f t e r  the  
same p e r i o d .  

S t r a i n  1100 =+ had been mutagenised w i t h  ethylmethane su lphonate  i n  o r d e r  to  
o b t a i n  t h e  mec-derviative, and t h e  met- a l l e l e  was t h e r e f o r e  t r a n s f c . r r r d  i n t o  an \in- 
nut .agenisedbackground t o  check t h a t  t h e  r e s i s t a n c e  t r a i t s  were indeed due t.o 
absence of 5-MeC. This  w a s  achieved by t ransduct ion  of  E . c o l i  s t r a i n  56-2 his-mec+ 
wi th  phage P1-lysates  of  s t r a i n  1100 rnec-his+, and s e l e c t i n g  f o r  r e v e r t a n t s  t o  hi&. 
The 
h i s +  d e r i v a t i v e s  would a l s o  be m e c - .  S ince  t h e  chromosomal =+ gene product  pro- 
tects  a g a i n s t  t h e  e R I I  r e s t r i c t i o n  nuc lease ,  a s p o t  t e s t  w a s  devised  whereby the 
e f f i c i e n c y  of  p l a t i n g  (eop) of  phage A& grown on 169 s e p a r a t e  56-2 his+ isolates 
w a s  compared on RN3' and RN3- s t r a i n s .  Using t h i s  c r i t e r i o n ,  1 6  o u t  of  169 his+ 
isolates  t e s t e d  were found t o  b e  =-, giv ing  a co t ransduct ion  frequency of 9.5% 
and a his-mec d i s t a n c e  of  1.1 min. This  agrees  w e l l  wi th  t h e  v a l u e  o f  1 min quoted 
i n  t h e  l a tes t  E . c o l i  l i n k a g e  map (Bachmann, None of  t h e  16 his'mec- 
t r a n s d u c t a n t s  showed any s i g n i f i c a n t  i n c r e a s e  i n  MIC t o  AC, PF o r  EB and it i s  
concluded t h a t  r e s i s t a n c e  t o  t h e s e  i n t e r c a l a t i n g  drugs has  n o t  been cotransduced 
wi th  the met- a l l e l e .  

when t h e  met- mutat ion w a s  in t roduced  i n t o  a %- d e r i v a t i v e  of  s t r a i n  J6-2, a 
series o f  8 __- mec-his+%-mutants w a s  ob ta ined ,  two of  which showed r e s i s t a n c e  t o  
thymineless  dea th  (30% s u r v i v a l  a f t e r  5 h r  thymine s t a r v a t i o n  compared with 0.027% 
f o r  t h e  J6-2 mec'thy- s t r a i n ) ,  w h i l s t  t h e  o t h e r s  were as s e n s i t i v e  t o  thymine dep- 
r i v a t i o n  a s  t h e  p a r e n t .  T h i s  could  sugges t  t h a t  another  gene,  c l o s e l y  l inked  t o  
t h e  met- locus ,  i s  r e s p o n s i b l e  f o r  r e s i s t a n c e  t o  thymineless  d e a t h ,  b u t  s i n c e  none 
of  50 his+mec+ t r a n s d u c t a n t s  were found t o  be r e s i s t a n t  t o  thymine s t a r v a t i o n ,  w e  
conclude t h a t  t h e  met- a l l e l e  i s  indeed r e s p o n s i b l e .  I t  i s  more l i k e l y  t h a t  those 
isolates  which do n o t  p r o t e c t  a g a i n s t  E R I I  r e s t r i c t i o n  (i  .e. phenotypica l ly  = - ) I  

b u t  which remain s e n s i t i v e  t o  thymineless  dea th  are s t r i n g e n t  w i t h  r e s p e c t  t o  lack 
of  %I1 modif ica t ion  a c t i v i t y ,  b u t  " leaky" i n  t h e  met gene f u n c t i o n  t h a t  confers  
wi ld  type  (=+) s e n s i t i v i t y  t o  thymine s t a r v a t i o n .  
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The methyl t r a n s f e r a s e  r e s p o n s i b l e  i s  coded by the _ _  
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Increased r e s i s t a n c e  t o  A 0  was s t i l l  observed i n  F-cured met- c e l l  

when thy- 

gene i s  c l o s e  t o  t h e  his operon and it w a s  expected t h a t  some of  t h e  J6-2 

- 

g . ,  1976) .  


