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nucleotides.  The  resul ts  of t he  two-d imens iona l  separa t ion  scheme  are i l lus t ra ted  in Fig. ~, and  
the  re la t ive d i s t r ibu t ion  of r ad ioac t iv i ty  is shown  in Table  I. 

Thiouraci l  t h u s  seems  to occupy  severa l  of the  posi t ions  in the  nucleic acid of th i s  v i rus  
which  are  no rma l ly  occupied b y  uracil.  T he  re la t ive ly  large p ropor t ion  oft  h iour id ine  a n d  th iour i -  
dine d iphospha t e  l iberated b y  r ibonuclease  f rom th iourac i l -con ta in ing  v i rus  nucleic  acid is 
s t r ik ing.  Because  of t he  k n o w n  specificity of th i s  enzyme,  it  follows t h a t  th iourac i l  ha s  a t e n d e n c y  
to be concen t ra t ed  a t  ends  of polynucleot ide  chains,  and  par t i cu la r ly  more  a t  one end  t h a n  
the  other .  
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On the substrate specificity of glucose oxidase* 
Glucose oxidase  (notat in)  is an  e n z y m e  genera l ly  considered since t he  ex t ens ive  work  of KEILIN 
AND HARTREE1, s as h igh ly  specific for glucose.  T he  ac t iv i ty  re la t ive  to glucose wi th  more  t h a n  
f if ty re la ted  c o m p o u n d s  t e s ted  was  found  to be  of t h e  order  of 1% or less. Th i s  h igh  specif ici ty 
p r o m p t e d  i ts  app l ica t ion  to t he  e s t i ma t i on  of glucose in t he  presence  of o the r  suga r s  s. The  de- 
pendence  on a m a n o m e t r i c  m e t h o d  ha s  ac t ed  as some  sor t  of de te r ren t ,  wh ich  ha s  p r e v e n t e d  
a wide u t i l iza t ion  of glucose oxidase  as a n  ana ly t ica l  tool. The  recen t  a d a p t a t i o n  of glucose ox idase  
ac t iv i ty  to color imetr ic  me thods ,  inc lud ing  i ts  s implif icat ion to  a pape r  t e s t  4, will u n d o u b t e d l y  
cons ide rab ly  increase  t he  scope of t he  ana ly t ica l  u t i l iza t ion  of glucose oxidase.  I n  a t t e m p t i n g  
to  fill in cer ta in  gaps  of i n fo rma t ion  we h a v e  found  t h a t  2 -deoxyglucose  is a fair ly good s u b s t r a t e  
for glucose oxidase.  Th i s  is i mpor t an t ,  no t  on ly  because  of t he  enzymic  in teres t ,  b u t  also because  
of t he  increas ing  significance of 2-deoxyglucose  as an  inh ib i to r  of  glucose m e t a b o l i s m  ~. 

For  t he  screening  of possible  s u b s t r a t e s  and  compe t i t ive  inh ib i tors  we have  uti l ized t he  
" T e s - T a p e "  of t he  Eli  Lilly C o m p a n y ,  which  was  k ind ly  m a d e  ava i lab le  to u s  by  Dr. J.  L. R. -  
CAI~I~ELA. P re l imina ry  t e s t s  wi th  low concen t ra t ions  of glucose indica ted  t h a t  the  reciprocal  of 
t he  t ime  requi red  to ob ta in  a s imilar  degree of color could be used  wi th in  cer ta in  l imi ts  as  a 
s e m i q u a n t i t a t i v e  t e s t  of  e n z y m e  ac t iv i ty .  In  some  ins tances  t he  obse rva t ions  were comple ted  
m a n o m e t r i c a l l y  3, us ing  a p repa ra t i on  of glucose oxidase  k ind ly  suppl ied  by  t he  S igma Chemical  
C o m p a n y .  

The  s ignif icant  resu l t s  are s u m m a r i z e d  in Table  I. The  re la t ive ly  h igh affini ty and  m a x i m a l  
ra te  w i t h  2-deoxyglucose  obvious ly  p r e v e n t  the  u t i l iza t ion  of glucose oxidase  for t he  e s t ima t ion  
of glucose in t he  presence of 2-deoxyglucose .  The  m a i n  reason  for o ther  re la ted c o m p o u n d s  being 
poor  s u b s t r a t e s  appea r s  to be  a decrease in t he  aff ini ty of  t h e  e n z y m e  for these  c o m p o u n d s  wi th  
respec t  to  glucose.  W e  h a v e  observed,  bo t h  wi th  t he  Tes -Tape  a n d  manomet r i ca l ly ,  t h a t  a t  o,o 5 M 
concen t r a t ion  t he  ra te  wi th  m a n n o s e  is a p p r o x i m a t e l y  1 %  t h a t  wi th  glucose,  in a g r e e m e n t  wi th  
KEILII~ AND HARTREE1; b u t  t h e  ra te  of  m a n n o s e  ox ida t ion  is essent ia l ly  p ropor t iona l  to t he  
increase  in concen t ra t ion  up  to a t  least  o. 5 M.  Glucosamine ,  as  could be expected ,  is no t  oxidized 
by  t he  e n z y m e  as  t he  g l u c o s a m m o n i u m  ion, b u t  it  is a subs t r a t e  in t he  un - ion i zed  fo rm which  
prevai l s  in a lkal ine m e d i u m .  On t he  o ther  hand ,  t he  fac t  t h a t  t he  a p p a r e n t  ac t iv i ty  wi th  ma l tose  
can  be comple t e ly  p r e v e n t e d  by  h e x o k i n a s e - A T P - M g  clearly indica tes  t h a t  some  mal to ly t ic  
a c t i v i t y  is p r e sen t  in t he  p repa ra t i on  of glucose oxidase.  Lack  of paral lel  ac t iv i ty  on m e t h y l -  
a-glucoside  m a k e s  it  e a sy  to u n d e r s t a n d  w h y  t he  a p p a r e n t  ox ida t ion  of ma l tose  was  originally 
in te rp re ted  as genuine  1. The  ox idase  ha s  no s ignif icant  aff ini ty for 1,5-sorbitan,  a l t hough  it  can 

* This  inves t iga t ion  was  pa r t l y  suppo r t ed  by  a g r an t  f rom the  Lilly Resea rch  Laborator ies .  
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be considered as  i -deoxyg lueopyranose .  F r e sh  so lu t ions  of g lucono-I ,5-1actone in o . 5 M  c i t ra te  
butter ,  p H  5.5, caused  a fa i r ly"s t rong  inh ib i t ion  of t he  ac t iv i ty  w i th  g lucose  as observed  wi th  
t he  Tes-Tape ,  b u t  no ev idence  of i t s  s ignif icance could  be  ob ta ined .  

I t  is h o p e d  t h a t  t hese  obse rva t ions ,  b y  p r e v e n t i n g  possible  er rors  in t h e  u t i l iza t ion  of glucose 
oxidase,  will c o n t r i b u t e  to  i ts  va lue  as an  ana ly t i ca l  tool. 

T A B L E  I 

SUBSTRATI~S AND COMPETITIVE INHIBITORS OF GLUCOSE OXIDASE 

M ic~aelis Oxidation 
Compound* RelatiVerates *~ constant*M * * coefficient§ 

Glucose i oo 0.02 i .oo 
2 -Deoxyglucose  25 0.07 o.o7 
6-Deoxy-6-f luoroglucose  ~ 3 0.0o4 
Mannose  > 2 o.oo3 
Glucosamineg§ ~ 2 0.003 
Xylose  > 0. 4 0.0006 
Maltoseg§9 
N -Ace ty lg lucosamin  e 
1 ,5-Sorbi tan  
i ,4-Sorbi tan  

* Ob ta ined  as p rev ious ly  described6, 5 excep t  t he  mal tose ,  which  was  ob ta ined  f rom the  
P fans t i eh l  Chemica l  Co. Solut ions  were al lowed to  equi l ibra te  before use. 

* * T h e  unqua l i f ied  figures are m a x i m a l  rates .  Those  preceded  b y  > are  t he  re la t ive  ra tes  
obse rved  a t  o. i  M concen t ra t ion .  A da sh  in th i s  co l umn  indica tes  an  unde t ec t ab l e  ra te  a t  o . i  M 
concen t r a t i on  (less t h a n  o.o5). 

* * * T h e  las t  two  c o m p o u n d s  were t e s ted  as possible  inhib i tors  a t  o.sM concen t ra t ion  wi th  
0.oo5 M glucose as subs t r a t e ,  u s ing  t he  pape r  tes t .  

9 Re la t ive  ra tes  a t  subs t r a t e  concen t r a t ion  (below o.ooi  M) low enough  for essent ia l ly  first 
o rder  k inet ics  even  wi th  t h e  s u b s t r a t e  of h i ghes t  affinity. I t  is equ iva len t  to t he  phosphory l a t i on  
coefficient used  in t he  eva l ua t i on  of subs t r a t e s  for hexok inase  6. 

9§ A t  p H  8.o, us ing  glucose and  m a n n o s e  buffered a t  th is  p H  as reference s t anda rds .  No  ac t iv i ty  
was  observed  wi th  unneu t r a l i zed  glucosamine-HC1 solut ions,  a l t h o u g h  i ts  p H  is w i th in  t he  r ange  
o p t i m u m  for t h e  enzyme .  

999 In  t he  presence  of y e a s t  hexok i na se  and  ATP-Mg in sufficient excess  to  compe te  successful ly  
w i t h  t he  glucose oxidase  for t h e  glucose l iberated by  a t race  of ma l t a s e  wh ich  is p r e sen t  in t he  
p r epa ra t i ons  uti l ized.  This  c o n t a m i n a t i n g  ma l t a s e  ha s  no appreciable  ac t iv i ty  on  m e t h y l - a -  
glucoside.  
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Ribonucleoprotein from rabbit appendix microsomes* 
I t  is genera l ly  bel ieved t h a t  mic rosomes  are  t h e  m a i n  loci of cy top la smic  p ro te in  syn thes i s .  Recen t  
f indings have  s h o w n  t h a t  t h e y  are  p robab l y  a complex  of r ibonucleopro te in  and  p ro te in  free of 
r ibonucleic  acid (RNA)I,2, s. I t  h a s  also been  supposed  t h a t  i t  is t he  r ibonuc leopro te in  mo ie ty  
t h a t  p l ays  t he  essent ia l  p a r t  in t h e  syn t he s i s  of  proteinl ,8 ,  4. I n  order  to  ana lyze  t h e  m e c h a n i s m  
w h e r e b y  mic rosomal  r ibonucleopro te in  pa r t i c ipa tes  in t he  syn thes i s  of specific cy top lasmic  

* Suppor t ed  b y  a g r a n t  of the  Rockefel ler  F o u n d a t i o n  to Prof.  TUNEO YAMADA, a n d  the  
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