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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. 
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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  
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batches of Bact. coli, harvested from media containing varying amounts  of glucose and acetate 
90 minutes  after the end of the logarithmic phase when, from earlier work 2 which we confirm, poly- 
saccharide storage is maximal.  Polysaccharide contents  were determined as previously described 2 
using the est imation of SOMOG¥I 3 for reducing sugars after hydrolysis with 2 N H2SO 4. Weighed 
samples of freeze-dried cells were extracted wi th  a mixture  of equal volumes of ethanol and ether 
in a Soxhlet appa ra tus  overnight  and the am oun t  of lipid calculated from the loss in weight of 
the cells after removal  of solvent on a water  ba th  and desiccation to cons tant  weight. Excellent 
agreement  between duplicates was obtained for cells of various lipid contents,  and determinat ions  
of polysaccharide and protein (micro-Kjeldahl) on the extracted cells gave values agreeing, within 
i %, with those obtained before extraction. 

Bact. eoli, N.C.T.C. strain 5928, was grown with aeration in media containing 5.4 g KH2PO4, 
1.2 g (NH4)2SO 4 and 0. 4 g MgSO4.7H20 per  litre adjusted to p H  7.0 with NaOH;  the carbon source 
was added to give a final concentrat ion of 0.o 5 M. A series of 2 litre lots of acetate medium to which 
graded additions of glucose were made was inoculated with acetate-grown cells, nd a similar series 
of glucose media containing acetate additions inoculated wi th  glucose-grown ceils. Polysaccharide 
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Fig. 1. Blacked-in circles, cells grown in acetate media (2 litres) to which additions of 0.33 ~ I  glucose 
solution were made. Curve i, polysaccharide content ;  curve 2, lipide content .  Open circles, cells 
grown in glucose media (2 litres) to which additions of 0.33 M acetate solution were made. Curve 3, 

polysaccharide content ;  curve 4, lipide content .  

and lipid contents  were determined for the fully-grown cultures and for inocula, and results are 
shown in Fig. I. The increase in polysaccharide provided by  added glucose accompanies a fall in 
lipid content ;  some addit ional lipid storage result ing from the presence of acetate in glucose media 
is associated wi th  a decrease in polysaccharide. 

The following values for m a x i m u m  polysaccharide content  (% dry weight cells) were obtained 
for a series of carbon sources: glucose, aerated medium 17.3; glucose, unaerated medium 18.6; 
lactate, 16.3; succinate, I5.2 ; fumarate ,  1 4 . 8  ; malate  14. 5, acetate, 7.6. 
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