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is b y  no  m e a n s  p r o v e n  t h a t  t h i s  is t h e  case  in  a n i m a l s  
t r e a t e d  w i t h  p y r i t h i a m i n e  a n d  in f ac t  i t  is n o t  a c c e p t e d  
b y  all i n v e s t i g a t o r s  t h a t  all  of t h e  c o m b i n e d  t h i a m i n e  is 
i den t i ca l  w i t h  c o c a r b o x y l a s e .  C o n s e q u e n t l y ,  t h e  r ep ly  
of DE CARO, RINDI, PERRI, a n d  ~'ERRARI to  m y  p r e v i o u s  
o b j e c t i o n  is n o t  c o n v i n c i n g .  

D. W. ~¢VoOLLEY 

With this I declare: End of the discussion. The Redactor. 

P R O  E X P E R I M E N T I S  

Detection of Dipeptides and Dipeptidase Activity 
on Paper 

As seen  f r o m  t h e  a b o v e  t a b l e ,  a d i f f e r e n t i a t i o n  is 
poss ib le  b e t w e e n  seve ra l  d i p e p t i d e s  a n d  t h e i r  respective 
c o m p o n e n t  a m i n o  acides.  

Tes t /or  the cysteinyl-glycinase activity. T h e  following 
p r o c e d u r e  was  used e i t h e r  to  d e t e c t  t h e  cysteinyl- 
g lyc inase  on  t h e  e l e c t ro p h o re s i s  pape r ,  or as a spo t  test 
of a so lu t i on  to  be  ana lyzed .  

T h e  f i l te r  p a p e r  c a r r y i n g  a d r o p  of t h e  so lu t ion ,  or the 
e l ec t rophores i s  paper ,  was  d i p p e d  in  a u n i f o r m  t h i n  layer 
of t h e  s u b s t r a t e - b u f f e r - a c t i v a t o r  m i x t u r e :  neutral ized 
h y d r o l y z e d  g l u t a t b i o n  4 3 to  4 m g  p e r  mil l i l i t re ,  corre- 
s p o n d i n g  to  a b o u t  1.5 to  2 m g  c y s t e i n y l - g l y c i n e  per 
mi l t i l i t re ,  in  0-02 M T H A M - H C 1  s buf fe r ,  p H  8-1 + 
0.0005 M MnC12. 

D u r i n g  t he  course  of some  work  I on  t h e  p u r i f i c a t i o n  
of p ig  k i d n e y  c y s t e i n y l - g l y c i n a s e  ~, t he  use fu lness  of 
w o r k i n g  o u t  a q u i c k  m e t h o d  to  d e t e c t  t h e  d i p e p t i d a s e  
a c t i v i t y  b e c a m e  a p p a r e n t .  

The  m e t h o d  is a m o d i f i c a t i o n  of GIRl a n d  NAGABHUS- 
HNNAN'S t e s t  for t he  d e t e c t i o n  of a m i n o  ac ids  on  p a p e r  a, 
a n d  is b a s e d  on  t h e  o b s e r v a t i o n  t h a t ,  a f t e r  s p r a y i n g  w i t h  
n a p h t o q u i n o n e s u l f o n a t e  a n d  d u r i n g  t h e  fo l lowing alco- 
ho l -a lka l i  t r e a t m e n t ,  some  d i p e p t i d e s  c h a n g e  t h e i r  co lour  
a t  a lower  r a t e  or  d e v e l o p  a d i f f e r e n t  co lour  t h a n  t h e  
c o r r e s p o n d i n g  a m i n o  acids,  t h u s  e n a b l i n g  t he  use  of 
th i s  r e a c t i o n  for  t he  d e t e c t i o n  of d i p e p t i d a s e  a c t i v i t y .  

Procedure. R e a g e n t  a: 0.3 g of N a  f l - n a p h t o q u i n o n e - 4 -  
s u l f o n a t e  ( E a s t m a n )  is d i sso lved  in 10 ml  wa te r ,  a n d  
d i s t i l l ed  a c e t o n e  is a d d e d  to 100 ml. The  r e a g e n t  m u s t  
be  p r e p a r e d  i m m e d i a t e l y  before  use. 

R e a g e n t  b: 2 ml  of 4 N N a O H  is d i l u t ed  to  100 ml  w i th  
9 5 %  e thano l .  

T h e  p a p e r  is s p r a y e d  w i t h  r e a g e n t  a, a n d  h e a t e d  in a n  
o v e n  a t  100°C for  3 -5  rain.  A t  t h i s  s t age ,  a m i n o  ac ids  
a n d  d i p e p t i d e s  d e v e l o p  co lours  w h i c h  a re  o f t en  d i f f e r en t  
e n o u g h  to  p e r m i t  one  to  d i s t i n g u i s h  b e t w e e n  t h e m :  
cys t e iny l -g lyc ine ,  e.g., g ives  a p i n k - y e l l o w  co lour ;  
g lyc ine  a n d  cys t e ine  a v io le t  one. 

A b e t t e r  d i f f e r e n t i a t i o n  is o b t a i n e d  if t h e  p a p e r  is t h e n  
d i p p e d  in a b a t h  of r e a g e n t  b. T h e  co lours  of m o s t  of t h e  
a m i n o  acids  t u r n  to  g r e y - g r e e n  w i t h i n  10---15 rain,  w h i l s t  
m o s t  of t he  d i p e p t i d e s  t e s t e d  r e t a i n  for  a longer  t i m e  t h e  
s t a i n i n g  a c q u i r e d  d u r i n g  t h e  h e a t i n g ,  or  d e v e l o p  a dif-  
f e r e n t  colour.  A f t e r  some  h o u r s '  b a t h ,  t h e  c o n t r a s t  is 
m u c h  less c lear .  

Colours of some dipcptides and of the corresponding amino acids 
after 10 rain treatment with a~eohol-alkali. 

Glycy]-glycine -v io le t -b rown-Cys te ine  - bluish-green 
Glycyl-leucine -v io le t -b rown-Glye ine  - bluish-green 
Glycyl-tyrosine -v io le t -b rown-Leuc ine  - bluish-green 
Glycy l - t ryp tophan-v io l e t -b rown-Alan ine  - bluish-green 
Leucyl-glyeine -green-yel low-Tyros ine  -- grey-brown 
Alanyl-glycine ~ g r e e n - y e l l o w - T r y p t o p h a n -  grey-brown 
Cysteinyl-glycine -pink-yellow 
(+ glutamic acid) 

I n s t e a d  of cys t e iny l -g lyc ine ,  a m i x t u r e  of c y s t e i n y l -  
g tyc ine  a n d  g l u t a m i c  ac id  (pa r t i a l  ac id ic  h y d r o l y s a t e  of 
g t u t a t h i o n  4) was  used.  All  s u b s t a n c e s  were  H o f f m a n n -  
L a  R o c h e  p roduc t s .  

1 G. SEMENZA, Biochim. biophys. Acta 1957 (in press). 
F. BINKLEY, Exp. Ceil. Res. Suppl. 2, 145 (1952). 

a K. V. GIRI and A. NAGABHUSHANAN, Naturwissensehaften 39, 
548 (1952), 

Paper electrophoresis of eysteinyl-glycinase. 0.04 M THAM-HCI 
buffer, pH 8.2, + 0,0005 M MnC12; 400 V during 3 h at room tem- 
perature on Whatman N 54. The eysteinyl-glyeinase activity is 
shown by the green-grey spot (white in the figure) against a pink 

background (black in the figure). 

I n c u b a t i o n  was ca r r i ed  o u t  a t  r o o m  t e m p e r a t u r e  for 
30-45  rain,  a n d  s t o p p e d  b y  h e a t i n g  t h e  p a p e r  in the 
o v e n  a t  110~C for 5 min .  T h e  p a p e r  was  t h e n  stained 
a c c o r d i n g  to  t h e  p r o c e d u r e  de sc r ibed  a b o v e ;  t h e  cystei- 
n y l - g l y c i n a s e  a c t i v i t y  was  s h o w n  b y  t h e  a p p e a r e n c e  of a 
v io le t  ( a f t e r  t h e  h e a t i n g )  or  g r e e n - b l u i s h  (in t h e  alcohol- 
a lka l i  b a t h )  spot ,  a g a i n s t  a p i n k - y e l l o w  b a c k g r o u n d .  

A l t e r n a t i v e l y ,  t h e  i n c u b a t i o n  was  ca r r i ed  o u t  b y  super- 
p o s i n g  t h e  p a p e r  i n t o  a 1~/  a g a r  gel, c o n t a i n i n g  the 
s u b s t r a t e - b u f f e r - a c t i v a t o r  m i x t u r e .  T h e  a g a r  gel was 
t h e n  s t a i n e d  b y  s p r a y i n g  t h e  r e a g e n t  a :  t h e  colour 
d e v e l o p e d  s lowly  a t  r o o m  t e m p e r a t u r e ,  w i t h o u t  any 
f u r t h e r  t r e a t m e n t .  T h e  c y s t e i n y l - g l y c i n a s e  a c t i v i t y  was 
s h o w n  b y  t h e  a p p e a r e n c e  of a b r o w n  spo t ,  agains t  a 
ye l low b a c k g r o u n d .  T h e  e l ec t ro p h o re s i s  pape r ,  in this 
a l t e r n a t i v e  p rocedure ,  cou ld  of course  be  used  for other 
ana lys i s .  

T h e  s e n s i t i v i t y  of t h e s e  p r o c e d u r e s  is somewhat 
h i g h e r  t h a n  t h e  u sua l  q u a n t i t a t i v e  m e t h o d  in a t ubO.  

To t e s t  o t h e r  d i p e p t i d a s e  ac t iv i t i e s ,  a n  iden t i ca l  pro- 
c e d u r e  was  used.  T h e  r e a c t i o n  m i x t u r e  c o n t a i n e d  about 
3 m g  of d i p e p t i d e  pe r  mil l i l i t re ,  t h e  bu f f e r  and  the 
s u i t a b l e  a c t i v a t o r .  
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Riassunto 

Viene  d c s c r i t t o  u n  m e t o d o  r a p i d o  e sens ib i le  per la 
r i l ev az i o n e  del le  d i p e p t i d a s i  su ca r t a .  

F. BINKLEY, J. biol. Cllem. 186, 731 (t950). 
5 Tris-hydroxymethyl-amino-methane Sigma. 
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