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Preparation of a~p and ass labelled Coenzyme A* 

( ' o e l l Z y l l l e  .\  ((~(},\) }l;iS ]}1%,11 impMl:;Itvd ;~s a k e y  c~mll>~mnd ill ;t [;irMc ii i l l l l[)ei  i~l Id~>~ Ilelnl~ ;~! 
r e m : t i o n s  '2. k;ueh l f ioehemi~a l  react i~m> ~ m  be tlHee~[ \v{lh ~l-tull ;l{l'.;lI/t~lgt' il l a h e l h ' d  ('~,.\ i> 
;/\ 'ai]H[)le | ) a r t i c t l I : l r ]y  ill c; ises I ~vhel-e t h e  ( 'oe t lZ\ l l l l '  I{'~I{{S ill ('OllCelltl'Htiltl/S Illd d e l c c t M } h .  
w i th  kBo\vn  c o l o r  le~lgel l lS  (HI [)Ut)CI" ('hF()ItI~/tttgI'HIIIS (If Ill(' 17eHl'til)ll I l l i x l t l r e s  T h e  l a c t s  lh:ll  
15lie i l loleell le ~sf ( ' t l . \  t'{lllt~lil/s 3 {l{{llllS {)[ p l l o s p h i w u s  ;IIId ii]/l' ~li()l/1 i)[ stllfllY ;I Ihl th : / t  i IlllHllel'l }H]l\ 
a v a i l a b l e  Co . \  is o l s t a i n e d  fr<>m m i c r o  ~ , rgan i sn l s  Sl lggesi  Ihe  possi l~i l i ty  lh;H ii m a y  I>t' t~l l  
v e n i e n t l y  p r e p ; i r e d  labelled \ \ ' i lh :r-'l' ; iml . 'or  aak;, tx\<~ \o r \ "  ~he;q} is~l,>l~'s l h r<moh  the  u l i t r , ,  
o r g a n i s m s .  T h i s  h a s  b c c n  a c h i e v e d  w i th  \ ' e a s t  ce i ls  \ r o w s  ~m ;, me~l ium , { , u / a i n i n R  a'-'l' ;rod :;'-'% 
l abe l I ed  n u t r i e n t s  : l l m m q  ~t] lers .  

T h e  m e d i m n  used  lo r  t i le gr~5~\t]l e l  t h e  y e a s t  ce i ls  hml  t h e  fi)llox~iug t~mlln~siti~m: Mall  
e x t r m ' t  15.o R: l { a e t o p e p t ~ , n e  O. TS g:  M a l t o s e  - ' .75 g :  I ) e x t r . s e  - ' .75 g :  (;l\',t '~-,)l - ' .35 g:  K. , I I I ' ( )~  
] .oo  g:  NtI~( ' I  i . oo  g :  Mgk;() 1 o . -  5 g ;  \ \ ' a t e r  I~ Iooo m l :  t511 a d j u s t e d  to  .t s .  15~ ml e l  t h i s  u l e d i u u l  
\\-;IX i l lOet l la led  xxith scvel-ill Iool)fu]s o[  ~l yOtl l lg  e t l l t t l re  ~[ ,%'HLtIItII'IUIIVle'~ (('I'FI'I,g/HF HI/([ XI()\~I/ 
fl)r 2 t l m u r s  ;it r<~om t e m p e r ; M u t e . . \ p p r ~ x i m a t e l y  2.5 lit[ ()[' i b i s  c u l t u r e  w a s  a d d e d  t,, [5(5 ml ~)1 
t h e  s a m e  m e d i u m  in I g r l e n m e y c r  llusl<s c o n t u i n i n g  I m c  em 'h  <,lael~ (as p h , , s p h a t e s l  ;rod a:,k; (;~s 
s u l p ] u l t e ) . . \ n ~ t h e r  se t  ~1 I1;Isl¢s c e n t ; l i n i n g  a:~k; a l o n e  \~;Is ~ds,5 s im i l a r l \ -  in ,~cu la ted .  T Iw II;~sl<s 
\vere sha l<en for  ael-ati~m ~ul ;i shal<er  for  ; i p p r o x m l a t e l y  24 h o u r s  ;tml t h c  ~ , , n t e n t s  < e n t r i f u g c d .  
T h e  S U l ) e r n a t a n t  w a s  s t e r i l i zed ,  r e i n o c u l a t e d  ~md {~lTOWll I~r ; m o t h e r  24 ]lOtlrs (H1 the  s lHiker  1,1 
m a k e  rues{ use  of  t h e  radi~, ; tc ' t ive t r a c e r s .  T h e  <'ells we re  t h e n  h a r v e s t e d ,  t t ' n t r i f u g e d  a n d  \v:~shcd 
s e v e r a l  t i m e s  a n d  l y o p h i l i z e d .  T h e  d r \ '  p ~ \ v d e r  w a s  s o l a p e d  ,511 t h e  shh" ,,f t he  il:~sl<s usc<l 1,sr 
l y o p h i l i z a t i o n  a n d  s t o r e d  in ;t des icca t~w.  

The method el extra~ti<m of the (':~\ 
from tile' lyophilized p:,wder was essentially 
{]l~lt (If STADTMAN AND |£( )RNBER(;  3 In,Miffed 
for  a n i l<re  sca l e  o p e r a t i o n .  S e i n e  3oo I]Ig {If tilt? 
ly~q~hilized y e a s t  p ~ m d e r  w a s  added I~5 2 ml  
of  b o i l i n g  w a t e r  ill a l ' \ ' r e x  c e n t r i l u g e  tu l le .  
b o i l e d  h~r 5 m i n u t e s ,  sma l l  c h i p s  (51 eracl<ed 
i c e  m h I e d  all([ t h e  coil<elliS c e n t r i f u g e d  in a n  
I n t e r n a t i o n a l  c e n t r i f u g e  a t  2oo0  r . p . m ,  h~r t 5  
nl i l l l l tes .  :laN l abe l l ed  ( ' o . \  w a s  als{~ c x l r a c t e d  
inD5 ]ll~t \Vtltel- ill t h e  S~lllle / \ i /v .  

A l i q u o t s  ~1' t h e  s u p e r n a t a n t  \~ere t h e n  
s t r e a k e d  a l o n g  a l ine  t cl/I It\VII 5" frolll t h e  
l o n g e r  e d g e  of  \ V h a t n m n ' s  @3 f i l te r  p a p e r  
as  s h m \ n  in l: ig.  I i/lld ch r ,  m m t o g r a p h e d  in 
t h e  a s c e n d i n g  w a y  in 0 5 " .  e t h a n o I - N a -  
a c e t a t e a c e t i e  a c i d - w a t e r  (p t I  3.7) ill t h e  
r a t i o  l : ~ . . \  k m , w n  s a m p l e  ~l C o \  ( l ' a b s t  
I . a b o r a t o r i e s )  w a s  s p ~ t t e d  n e a r  t h e  s h o r t e r  
e d g e  {,f t h e  pa t s e r  for  c , . n t m r i s , , n .  \ t i e r  
d e v e h q m m n t  t h e  p a p e r  \yes d r i e d  am l  e x p o s e d  
l~ I<~>da]< " N o  s c r e e n "  X-I(;~\ '  film c<mtaine<l 
in a K ~ d a k  e x p o s u r e  h ~ l d e r  m a d e  ~l" t h i c k  
e a r d b o a r d  p ieces .  \ n e t h e r  t 'XpOSllI 'e h l l l¢ te l  
e o n t a i n i n g  a n  u n e x p o s e d  film w a s  p l a c e d  ,m 
t~15 el it a n d  the iilms d~,\chqsed ~lltel- I\~,, 
\v~,cks. 

l v e n t  f , . o n l  . . . . .  - -  

@ 

3.2,o and ~Slabe/ed ~S labeled 
Yeast extract Yeast extract 

J 

l : ig.  I, I~HpeF C]lI-Oll latOgri / l l lS o f  \ ' t ' ;IS[ e x t G l l t s  
;111d ~)l ;I kl l t lWll  s a n l p l e  ~ f  ( '15.\,  i lSi l lg  ~ t5"o  
e t h a n o l - s o d i u n l  a c e t a t e  m ' e t i c  ac id  as  s o l v e n t .  
T h e  s p o t s  on t h e  p a p e r  a t  l e f t  w e r e  d e t e c t e d  I~v 
N - r a y  film, t h e  s p o t  a t  r i g h t  w a s  d e t e ( t e d  I,v 

n i t r o l w u s s i d ,  t e s t .  

T h e  lef t  s i d e ~ l  t h e  ch r ,  m m t o g r a m  Miown in Fig.  I e x h i b i t s  t l w  lal~elh'd c o m p o u n d s  p r e s e m  
in t h e  e x t r a c t s  of  y e a s t  cel ls  g r o w n  on  t h e  m e d i u m  c o n t a i n i n g  a'2I' a n d  ask; l abe l l ed  c o m p o u n d s .  
B a n d s  =\ a n d  C c o r r e s p ~ m d  t~, v e r y  h i g h l y  l a b e l l e d  c o m p o u n d s ,  p r o b a b l y  p h o s p h < ~ r y h t t e d  s u g a r s .  
I~ands  I~ o n  b o t h  s ides  of  t h e  e h r o m a h > g r a m  h a v e  t i le  s a m e  IQ,. (0.73) as  t h a t  of  t h e  kn~)wn (',~A 
s a m p l e  d e t e c t e d  b y  tilt> n i t r o p r u s s i d e  r e a g e n t  ~>1' "I'OI£NNIES AND ](OLB 4. 1 ; u r t h e r  c o n t ] r m a t i ( m  o f  
t h e  sugges t i~m t h a t  b a n d  I; is d u e  t~(*( ,X,  ix o b t a i n e d  f r o m  a n  e x a m i n a t i o n  o f  l h e  fihn c o n t a i n e d  
in t h e  a d j o i n i n g  e x p o s u r e  h o l d e r  s e p a r a t e d  f r o m  t h e  p a p e r  c h r o n m t o g r a m  1Lv t w o  t h i c k  l a y e r s  
of  c a r d b o a r d  p ieces ,  l i  b a n d  II ec~r responds  t o  a c o m p o u n d  w h i c h  c o n t a i n s  b o t h  S a n d  l '  t h e n  
t h e  lef t  s i de  ~t  t h e  l i lm s h o u l d  s h o w  a b a n d  d u e  to  t h e  f a s t  ( [ -7  MeV) b e t a  p a r t i c l e s  e m i t t e d  ],v 
ael '  l in t  no  b a n d  on  t h e  r i g h t  s ide  ;ix t h e  so f t  (o.10 7 MeV) b e t a  p a r t i e l e s  fr~ml aak; w o u h l  be  al~s~Mx'd 
b y  t h e  c a r d b o a r d  l a y e r s .  T h i s  is e x a c t l y  w h a t  w a s  f o u n d .  

, \  cOlnlml-iSoll e l  t i le  t\v~} s ides  ,~t t h e  l i lm in c o n t a c t  w i t h  t i le  C]ll*Olll~ItogF~/llI also5 r e v e a l e d  
t h a t  ill t h e  c a s e  o f  b a m l  B ,m t h e  left .  b o t h  s ides  of  t h e  film e x h i b i t  d a r k e n i n g  w h i l e  t h a i  ~m 
l h e  r i g h t  h a d  ~mlv ,me  si , le d;trkeu~M t h e  s ide  in d i r e c t  c , m t a e t  w i t h  t h e  t h r o m a t ~ g r a m  I*(" 
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and a~p labelled compounds  can also be distinguished in this way  as I~C is also a soft beta-emit ter  
(o.155 MeV) and darkens only one side of the film. 

The region of the paper  ch romatogram corresponding to band B on the radiogram was 
cut out, and eluted with water. The eluate contained fairly pure CoA of high specific activity. 
Biological exper iments  can be performed by the addition of carrier CoA. 
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The enzymic hydrolysis of isomaltose. 
Its localization by means of paper electrophoresis 

The assay for limit dextrinase as reported by BACK and co-workers 1 is long and tedious 
and any simplification of the method would be advantageous.  An ideal subs t ra te  would be a 
simple carbohydra te  in which hydrolysis could be measured by  an increase in reducing power. 
STINSON 2 recently reported tha t  isomaltose (6-O-a-D-glucopyranosyl-B-glucose) is rapidly hydro-  
lyzed by  part ial ly purified limit dextrinase isolated from the culture medium of ,4 spergillus niger 
N R R L  33 o, and suggests t ha t  this disaccharide might  serve as a subs t ra te  for limit dextrinase.  
Though the chemical s t ructure  of limit dextrin is not  well known, it is recognized tha t  this 
material  does possess D-glucosidic linkages in the 1,6-position 3. In  addition, TSUCH[YA et alA 
reported t ha t  isomaltose was hydrolyzed by  a culture filtrate of A spergillus niger. This note 
presents  a brief report  on the localization of the area on an " ionogram"  which is responsible for 
the hydrolysis of isomaltose. 

Fil ter-paper electrophoresis experiments  5 were performed on exhaust ively dialysed culture 
filtrates of Aspergillus niger P.R.L. 558. The electrophoretic investigations were carried out  in 

acetate buffer (pH 3.5, ionic 
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Fig. 1. A plot of the protein and enzymic zones on a paper  
electrophoresis showing the protein area ( 0 - - - O )  and the 
zones in which the hydrolysis of maltose ( O - - - © ) ,  isomaltose 

( m - - - m ) ,  and limit dextrin ( 1 1 - - - I I )  occurred. 
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minor  fraction. Though not  shown in the figure, all the invertase 
protein component  as well. 

s t rength 0.05) on a crude sample 
containing approximate ly  7-5 
mg of protein. After the com- 
pletion of a run, the paper  strip 
was cut into i cm sections and 
extracted with 5 ml of p H  4.9 
a c e t a t e  buffer. Protein and en- 
zymic activity were determined 
for each section. 

Fig. i presents  the data 
for a typical experinlent. The 
arrow " A "  represents the point  
of application after correction 
for electroosmotic effects. The 
major  fraction is negatively 
charged at p H  3.5 while the 
minor  ones carry a positive 
charge. The main protein com- 
ponent  contains the limit dex- 
trinase activity with a trace of 
maltase. F rom the figure it can 
be seen tha t  the major  port ion 
of the maltase is found in the 

activity was found in the minor 


