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glucokinase is much higher  t han  for the  o ther  two and is comparab le  in magn i tude  
to  the  Km for glucose (Table I) and  mannose  4. 

The present  results  thus  ex tend  the  earl ier  observa t ions  and  emphasize  the  
need  to  use not  only  high glucose concent ra t ions  for the  measuremen t  of  the  maxi -  
m u m  ra te  of processes depending  upon the  phosphory la t ion  of  glucose as the  ra te-  
de te rmin ing  s tep b u t  also high concent ra t ions  of 2-deoxy-D-glucose i f  th is  analogue 
is to have  a m a r k e d  direct  effect upon hepa t ic  c a rbohyd ra t e  me tabo l i smL SPmo s 
demons t r a t ed  t h a t  D-glucosamine and  N-acetyl -D-glucosamine s t rongly  inh ib i ted  
the  synthes is  of glycogen in ra t - l iver  slices in a compet i t ive  manner .  In  spite  of the  
complex i ty  of the  sys tem,  i t  was possible to impl ica te  compet i t ive  inhibi t ion of  a 
"non-specif ic  hexokinase"  b y  the glucose analogues as the  opera t ive  mechanism 8. 
KONO AND QUASTEL 9 s tud ied  the effects of the  three  analogues a t  concent ra t ions  up  
to 5 ° mM on " l iver  hexokinase"  bu t  the  subs t r a t e  concent ra t ion  used was only 
5 mM glucose. Whi le  thei r  conclusion 9 t ha t  these analogues e levate  hepa t i c  phos- 
phory lase  ac t i v i t y  t he reby  increasing glycogen b reakdown  remains  val id,  the  presen t  
results  show t h a t  the  analogues  can also have  a m a r k e d  effect upon glycogen syn-  
thesis  b y  inhib i t ing  the  phosphory la t ion  stage. These facts,  toge ther  wi th  the  changes 
in the  re la t ive  cont r ibu t ions  of the  two g lucose-phosphory la t ing  enzymes  to  the  
to ta l  a c t i v i t y  which occur wi th  changing glucose concent ra t ion  1°, make  the  p rob lem 
of  assessing the  effect of  the  inhib i tors  on complex  sys tems such as found in t issue 
slices and  in vivo ex t r eme ly  difficult. 
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sc 11097 
Separation of cellulases on Sephadex G-IO0 

Cellulolyt ic  cu l ture  f i l t ra tes  f rom fungi and  bac te r i a  have  been resolved into  several  
cellulase componen t s  b y  ion-exchange c h r o m a t o g r a p h y  and  electrophoresis  1. Bo th  of  
these me thods  separa te  pro te ins  ma in ly  according  to  charge. The gel-f i l t ra t ion me thod  
newly  a d o p t e d  for the  pur i f ica t ion of  cellulases from the b&sidiomycete Polyporus 
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versicolor 2 separates mainly according to an entirely different principle namely that 
of the molecular size. The gel-filtration method has now proved to be useful for the 
fractionation of cellulases from the two moulds Aspergillus niger* and Penicillius 
notatum**. The experiments were carried out as follows. 

Sephadex G-ioo*** (3 g) was allowed to swell for two days in o. I M pyridine-acetic 
acid buffer (pH 5.0). The swollen de-aerated gel was poured into a chromatographic 
tube 1.5 × 4 ° cm. After sedimentation, a gel bed (3 8 cm high) was formed. 
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cellulase and ~-glucosidase activity after gel filtration of an 
enzymic  p repa ra t ion  f rom Aspergillus niger on Sephadex  G-Ioo. 0 - - 0 ,  a b s o r b a n c y  a t  280 m # ;  
/ ~ - - A ,  f l-glucosidase ac t iv i ty  measu red  aga ins t  p-ni t rophenyl- /3-D-glucoside;  O . . . . .  C), 

cellulase ac t iv i ty  m e a s u r e d  aga ins t  CM-cellulose. 

The samples, in portions of IOO mg, were dissolved in 0.6 ml of o.I M pyridine- 
acetic acid buffer (pH 5.0) and then transferred to the top of the column. Elution was 
carried out at a rate of 12 ml/h. Fractions of nfl each were collected and analyzed for 
protein (absorbancy at 280 m~) and for enzymic activity. Cellulase (EC 3.2.1.4) and 
fl-glucosidase (EC 3.2.1.21) activities were assayed as described earlier 2. 

The elution profile for the Aspergillus preparation, shown in Fig. I, reveals the pres- 
ence of at least 4 components active enzymically on CM-cellulose and p-nitrophenyl- 
fl-I)-glucoside. ~fhe question whether the same enzyme components are active against 
both substrates can not yet be satisfactorily answered. The components which have 
the highest enzyme activity on p-nitrophenylfl-D-glucoside (the low molecular weight 
substrate) are least retarded and therefore should have the highest molecular weight 
if the general principles of gel filtration are obeyed. A similar relationship between 
specificity and molecular size was observed upon gel filtration of culture filtrates 
from the basidiomycete P. versicolor 2. 

Gel filtration of the Penicillium enzyme (Fig. 2) gives three well-separated 
components active on CM-cellulose. No activity on p-nitrophenyl-fl-D-glucoside could 

* Commerc ia l ly  avai lable  f rom W o r t h i n g t o n  Biochemical  Corpora t ion  
(U.S.A.). 

** Kind ly  suppl ied  by  Dr. F. Er iksson,  AB As t ra  S6dertS.lje (Sweden). 
*** F r o m  AB Pha rmae ia ,  Uppsa l a  (Sweden). 

Freehold,  N.J .  
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Fig. 2. Distribution of protein and of cellulase activity after gel filtration of an enzymic prepara- 
tion from Penicillium notatum on Sephadex G-ioo. Q---O, absorbancy at 280 mt,; Q . . . . .  G, 

cellulase activity measured against CM-cellulose. 

be found.  Beh ind  the  las t  ac t ive  peak  a b rown coloured ma te r i a l  migra ted ,  not  shown 
in t he  d iagram.  

F r o m  the  exper imen t s  made  so far using gel f i l t ra t ion i t  appears  t ha t  fungi p roduce  
mul t ip le  forms of  cellulase and  t h a t  the  components  m a y  v a r y  widely  in molecular  
size. However ,  as will be pub l i shed  la ter ,  i t  seems t h a t  the  mul t ip le  cellulase sys tem 
of  P. notatum consists of  a common low molecular  weight  enzymic  componen t  associat-  
ed wi th  different  inac t ive  substances.  

The  au tho r  wishes to express  his g ra t i t ude  to his teacher ,  Dr.  J. PORATH and  to 
Professor  A. TISELIUS for the i r  k ind  in teres t  in this  work. This inves t iga t ion  was 
suppo r t ed  b y  a g ran t  f rom the  Swedish N a t u r a l  Science Research  Council. 
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sc  11o86 Studies on lipolytic enzymes 
II. The effects of n-butyl carbamic acid methyl ester on hydroxamic acid 

synthesis catalyzed by canine-liver lipase 

I t  has been repor ted  prev ious ly  b y  us 1 tha t  BCME is a r e m a r k a b l y  po ten t  species-specific 
inh ib i to r  of  canine fiver and  k idney  l ipase (EC 3.1.1.3) bo th  in vitro and  in vivo. 

Abbreviation: BCME, n-butylcarbamic acid methyl ester. 
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