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PN ZOO~I 
Free radical in Michaelis complex of O-amino acid oxidase 

I n  t h e  coua-se o f  our  s t u d y  on  t h e  m e c h a n i s m  o f  enz)wne ~ct ion,  we  ~uccec¢ied in 
crysta|li~,.ing the  Michael i s  c o m p l e x  of  D-amino  ac id  ox ida se  ( r , -amino  ac id :  O~ 
o:ddorcductac~c {dcaminat ing)0  EC 1.4.3. 3} u n d e r  a n a e r o b i c  cond i t i onL  B o t h  the  
f a i n t  purple-c ,  o iou red  c r y s t a l  a n d  the  p u r p l e - c o l o u r e d  m o t h e r  l iquid  showed  the  
s a m e  a b s o r p t i o n  b a n d  a t  5oc~x~o  m/~. On a e r a t i o n ,  t he  c r y s t a l  was  c o n v e r t e d  in to  
an  e q n i m o l a x  a m o u n t  o f  the  h o l o e n z y m e  a n d  p y r u v a t e  a c c o m p a n y i n g  b y  tile for-  
m a t i o n  o f  F/sO s- T h e s e  f ind ings  led us to  s u p r ~ s e  t h a t  t h e  c o m p l e x  cons i s t ed  of  t he  
s e m i q u i n o i d  f o r m  o f  t h e  h o l o e n z y m e  a n d  the  a c t i v a t e d  suhs t r a t e .  T o  t e s t  for the  
poss ib le  p r e s e n c e  o f  f ree  r ad i ca l s  in t he  c o m p l e x ,  a n  e l ec t ron - sp in - r e sonance  (ESR)  
s t u d y  h a s  been  c a r r i e d  o u t  on b o t h  t h e  c r y s t a l  a n d  t h e  m o t h e r  l iquid.  

T h e  E S R  s p e c t r a  were  r r .easured us ing  a X - b a n d  E P R  s p e c t r o m e t e r  V a r i a n  
t y p e  V 45oo  w i t h  IOO-kcycles  field modt t l a t ion .  T h e  m e a s u r e m e n t s  were  m a d e  in 
t he  sa_rne w a y  a s  K u ~ o  a a/. t. F o r  t h e  m e a s u r e m e n t s ,  a c a p i l l a r y  t y p e  cell (Fig, x) 
w a s  d e v i s e d  a n d  m a d e  f r o m  q u a r t z  glass.  
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Fig. 2. F r ee - r ad i ca l  mgnal  o f  t h e  c r y s t a l  o f  t h e  Micha~li~ c o m p l e x  o f  D-amino  ac id  oxlda.~e a t  z5 °. 
A. t h e  c r y s t a l  o f  t h e  Miehse l i s  c o m p l e x :  B. t he  m o t h e r  llguici (see ref.  t) ,  

BincMns. B~opAys. ~cta,  67 ~x963) 685-687 
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T h e  c r y s t a l s  t)f the  Michae l i s  o , m p l e x  were  t ) r eFared  us ing  D-alani~:e a_s s u b s t r a t e  
as r o rxwted  previou.~ly x. "I'be c r y s t a l  sttspetl.~iotx ~va~ l n i e c t e d  int.o t he  cell a n d  cen-  
t r i f u g e d  a t  3 c o o  × g t,~: r 5 rain.  B y  t h e  ccn t r i fugu t i t , n ,  t h e  c r y s t a l s  we.re p a c k e d  
in t he  capl~Aary p a r t  of  the  ~:eti. t'_Si-~ m e a ~ i r (  r,-.c~: wa~ p e r l o r m c d  a t  t,~ont t e m p e r a -  
t u r e  ( a s : )  un<ler th,~ fi~lh~win 7. ,:¢:ndition~ : m o d u l a r  i, )n, re,.: kcyc les ,  6 ( ;~us~ ; s e n s i t i v i t y ,  
20o0" p o w e r ,  5 d b ;  re~pon~e,  o. 3 ~cc; m a g n e t i c - f i e l d  ~canning  speed ,  42/' ,t  tu.~stmm" ," 
cl t~vl  ~pt-ett, 4 cm/ m ~ n .  

As  s h o w n  in Fig.  z A. a t y p i c a l  sig.tal  was  .~b.-.crvcd w i th  cry~,tai, the  e v a l u e  
b e i n g  2+ol) 4. 

T h e  ct-ystal,~ were  then  removed  a~td the n to t l t , . r  L iquid wa.-s in jec ted  i n t o  lb , :  
c a p i l l a r y  p a r t  o f  t he  co l l . .No  E S R  s igna l  w a ,  d~-m,gt~,tral)h: iF ig .  2 g) .  l'-']evatinl~ t h e  
f ield m o d u l a t i o n  t o  be  r o o  kcych:.~, 15 G;.ttt,~.~, | towew,r ,  r~.vealed a t y p i c a l  s igna l  w i t h  
t h e  ~ame  g v;dut: a:~ t h a t  o f  t h e  cry.~tal. 

T h e s e  r e s u l t s  s u g g e s t  t h a t  b o t h  the  c r y s t a l  a n d  the  m o t h e r  l iqu id  co[l taJn a 
f ree  raxtit:al. C o n s i d e r i n g  t h i s  fac t  t o g e t h e r  wi'H~ the  f o r m e r  re~ult~ ~, i: :.~ ~:,,~t:!ude.d 
t l - a t  t h e  c r y s t a l  is a c o m p l e x  o f  t he  s e m i q u m o i d  f o r m  of  t he  l ] o l o e n z y m c  a n d  the: 
a c t i v a t e d  or  p a r t i a l l y  m o d i f i e d  s u b ~ t x a t c ,  viz.. at~ i n t e r m e d i a t e  c o m p h ' x  hwm~,d 
d u r i n g  t h e  enzyr t f i c  c a t a l y s i s ,  wh ich  w~s  theory, t i t :al ly a_ssumed b y  .~IICIt.~EHS AXI) 
~[ENTEN 3. 
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P.~ xoo34 
The reaction kinetics of respiratory en~rymes studied 

by electron-spin-resonance absorption 

%Ve h a v e  "Mready r e p o r t e d  on t i le f r e e - r a d i c a l  s ignal~ o b s e r v e d  d u r i n g  r eac t ion~  
e a t a l y s e d  b y  f tu tga l  g l ucos e  o x i d a s e  (EC z . I .3 .4)  a n ~  p i g - h e a r t  ~uce ina te  d e h y -  
d r o g e n a s e  (EC x.3+99.x) a. In  th i s  l ) a l ~ r  the  r e a c t i o n  k ine tk . s  o f  these  enzymc.~ a re  
d e s c r i b e d .  

As  an  a c c e p t o r  m e t h y l e n e  b lue  w a s  u-~-~l, w i th  t - x o o  m M  f l -g lucose  a n d  to  t o  
:too m M  s u c c i n a t e  as  s u b s t r a t e .  Ti le  e x p e r i m e n t a l  conditiorL~ o f  t a e  E S R  a p p a r a t u s  
w e r e :  X-baxJd .  l o w - f r e q u e n c y  (380 c , ;c lestsec)  field m o d u l a t i o n  ( m o d u l a t i o n  w i d t h :  
o.Z2--O.8 Gau~s)  a n d  axnb ien t  a i r  t e m p e r a t u r e  (z7°). 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  
o.z M p h o s p h a t e  b u f f e r  {pH 7.0). 

Abbreviat-iou- ESR.  electron-spin-¢sonancc. 

Hzo~him. B#ophys. ~¢:I~, 67 (z963) 687---690 


