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Short Communications and Preliminary Notes 

AN INHIBITORY EFFECT OF a-METHYL-GLUCOSIDE ON GROWTH 

AND ENZYME SYNTHESIS IN E. COLI* 

by 

S. D. W A I N W R I G H T  

Service de Physiologie Microbienne, Inslitut Pasleur, Paris (France) 

During the course of investigations on induction of enzyme synthesis  in the ML 3o s t ra in  of 
Escherichia coli, it was observed tha t  low concentrat ions (2 M × lO -4) of a-methyl-glucoside re tarded 
for several hours  the onset of growth in a synthet ic  medium 1 containing lactose or maltose as sole 
carbon source, when the inocula were taken from cells unadapted  to the sugar  used (Fig. i, curves 
D-F}. However,  once growth  had s tar ted in such cultures there was little or no inhibi tory action 
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Fig. i. The influence of a-methyl-glucoside upon growth of lactose-adapted and unadapted  cells in 
synthet ic  medium with  lactose as sole carbon source. 

Solid symbols.  Cells pre-adapted to lactose by  growth with lactose as carbon source 
Open symbols.  Unadapted  cells grown with  glucose as carbon source 

Curves. A and D. Controls wi thout  a-methyl-glucoside 
B and E. Concentration of a-methyl-glucoside 2. Io -4 l~I 
C and F. Concentration of a-methyl-glucoside 2. Io -3 M 

Cultures grown at  37 ° C in a medium consisting of 7 ml of synthet ic  medium 561, M/24oo lactose, 
a-methyl-glucoside and water  to 8 ml. Inocula  : approximate ly  7 ° / t g  dry  wt. of cells. 

of a-methyl-glucoside, even at  a concentrat ion of 4 × 1°-s M, With  inocula of cells pre-adapted  to 
these sugars  the glucoside exerted only a slight inhibi tory action (Fig. i, curves A-C). Concentrat ions 
of a-methyl-glucoside of up to M/5o caused no re tardat ion of the onset  of logari thmic g rowth  when 

* This  work was performed while the au thor  held an exchange fellowship of the Medical 
Research Council (London). Present  address:  Biology Division, Atomic Energy  of Canada Ltd . ,  
Chalk River, Ontar io  (Canada). 
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glucose was the  carbon  source.  Para l le l  r e su l t s  were ob ta ined  in a s t u d y  of t he  influence of a -me thy l -  
glucoside u p o n  the  a d a p t a t i o n  of E. coli to the  ox ida t ive  m e t a b o l i s m  of lactose and  mal tose .  The  
glucoside would  no t  itself s u p p o r t  t he  g rowt h  of E. coli, nor  was  it  metabol i sed ,  as m e a s u r e d  by 
growth ,  oxygen  c o n s u m p t i o n  or the  release of free glucose. 

The  adap t ive  format ion ,  by  s tock  cell suspensions% of the  n i t r a t a s e  e n z y m e  s y s t e m  (followed 
as p rev ious ly  descr ibed 3 excep t  t h a t  the  concen t ra t ion  of H-donor  was  reduced  to M/25o  ) was a lmos t  
unaf fec ted  by  M / i o o  a -me thy l -g lucos ide  when  glucose was  used as H-donor ,  whi ls t  wi th  fructose,  
pa r t i a l  inhib i t ion  was  ob ta ined  wi th  lO -4 M a-methyl -g lucos ide .  

These  obse rva t ions  sugges ted  t h a t  the  ac t ion  of a -me thy l -g lucos ide  was upon  reac t ions  leading 
to p roduc t ion  by  t he  cells of suppl ies  of energy,  r a the r  t h a n  upon  some reac t ion  specific to the  process  
of e n z y m e  induct ion .  An  inh ib i to ry  ac t ion  of a -methy l -g lucos ide  upon  c a r b o h y d r a t e  m e t a b o l i s m  
(03 up take)  has  ac tua l ly  been discovered several  years  ago by  JOHNSON4,S, ~ who  also found  t h a t  
on con t inued  incuba t ion  the re  was,  in general ,  a release f rom the  inhibi t ion  ("escape  p h e n o m e n o n " )  
a t  t he  lowest  concen t ra t ions  of inhib i tor  employed .  W e  have  repea ted  and  conf i rmed th is  obse rva t ion  
(at cones,  of lO-4-IO -s  M glucoside). The  inh ib i tory  ac t ion  was  found  for all sugars  t es ted  (at a conc. 
of M/25  o sugar) ,  w i th  the  except ions  of glucose, g lucona te  and  xylose.  However ,  when  glucose was  
m a d e  avai lable  a t  ve ry  l imi ted  ra tes  (by the  ac t ion  of a p repa ra t ion  of /~-galactosidase on lactose 7) 
to  cells of a galactose-negative and  lactose-negative m u t a n t  s t rain,  s imilar  p h e n o m e n a  could be observed  
wi th  glucose as subs t r a t e .  T he  avai lable  evidence,  inc luding some  p re l imina ry  e x p e r i m e n t s  wi th  cell- 
free ex t rac t s ,  sugges t s  t h a t  a -me thy l -g lucos ide  may be a compet i t ive  inhib i tor  of t he  phospho-  
f ruc tok inase  react ion,  b u t  fu r the r  ana lys i s  of t he  site(s) of ac t ion  of th i s  inh ib i tor  ha s  been p r even t ed  
by  lack of su i tab le  e x p e r i m e n t a l  mater ia l .  

I t  seems  possible  t h a t  t he  m e c h a n i s m  of inhib i t ion  of enzymic  a d a p t a t i o n  by  a -me thy l -g lucos ide  
p roposed  above  is also responsible  for t he  inhib i t ion  of a d a p t a t i o n  to ma l tose  me tabo l i sm  observed 
recen t ly  wi th  a-methyl-glucoside-negative s t ra ins  of y e a s t  s, r a t he r  t h a n  the  pos tu l a t ed  inhibi t ion  by 
a subs t r a t e  analogue.  Inh ib i t ions  of c a r b o h y d r a t e  m e t a b o l i s m  by  a -me thy l -g lucos ide  s imilar  to those  
repor ted  by  JOHNSON *,5,6 have  no t  only  been  found wi th  E. coli (above) b u t  also wi th  s t ra ins  of 
y e a s t  capable  of metabol i s ing  the  glucoside 9,10. 

R E F E R E N C E S  

I M. COHN A~D J. MONOD, Biochim. Biophys. Acta, 7 (1952) 153. 
2 i .  R.  POLLOCK AND S. D. WAINWRIGHT, Brit. J. Exp. Path., 29 (1948) 223. 
3 M. R. POLLOCK, Brit. J. Exp. Path., 27 (1946) 419. 
4 F. H. JOHNSON, J. Cell. Comp. Phys., 8 (1936) 439. 
s F. H.  JOHNSON, J. Cell. Comp. Phys., 12 (1938) 281. 
s F. H.  JOHNSON AND R. S. ANDERSON, J. Cell, Comp. Phys., 12 (1938) 273. 

F. JACOB, Ann. Inst. Pasteur, 82 (1952) 578. 
s S. HESTRIN AND C. C. LINDEGREN, Arch. Biochem. Biophys., 38 (1952) 317 . 
9 j .  LEmOWlTZ AND S. HESTRIN, Biochem. J., 36 (1942) 772. 

10 S. D. WAINWRIGHT, u n p u b l i s h e d  exper imen t s .  
Received  March  6th,  1953 

T H E  RELATION BETWEEN LIPID 

AND POLYSACCHARIDE CONTENTS OF BACT.  COLI 

by  
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Department o/Biochemistry, University o.t Leeds (England) 

STEPHENSON AND WHETHAM 1 showed t h a t  t he  add i t ion  of ace t a t e  to an  inorganic  sa l t  m e d i u m  
increased  t he  lipid c o n t e n t  of t he  Timothy grass bacillus b u t  did no t  affect  p ro te in  fo rma t ion ;  glucose 
add i t ions  increased  b o t h  p ro te in  and  lipid con ten t s ,  t he  former  more  t h a n  t he  lat ter .  DAGLEY AND 
DAWES ~ d e m o n s t r a t e d  increased po lysacchar ide  con t en t s  for Bact. coli when  glucose a n d  o ther  sugars  
were added  to  t he  g rowt h  m e d i u m .  W e  have  e s t i ma t ed  b o t h  lipid and  po lysacchar ide  in t he  s ame  


