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C h a n g e  in t h e  c h a r g e  on  f l a v i n - a d e n i n e  d inuc leo t : ,de  by f o r m i n g  a m © d e l  
o f  t h e  e n z F m e - s u b s t r a t e  c o m p l e x  of  t)-~wnino acid o x i d a s e  

I n  p r e v i o u s  p a p e r s  I-a, i t  w a s  r e p o r t e d  t h a t  a m o d e l  o f  t h e  e n z y m e  s u b s t r a t e  c o m p l e x  
o f  D - a m i n o  a c i d  o x i d a s e  ( D - a m i n o  a c i d  : ()z oxi(h , re .duct ;L ' ,e  i . t keamina t i ng ) ,  I'.'C 1 .4 .3 .3) .  
v i z .  t h e  a p e - e n z y m e  F A D - b e n z o a t e  c t~mpiex ,  ( : (mid be  q4)t : tmt.d in  c r x ' s t a l h n e  a n d  f(srm 
t h a t  t h e  a b s o r p t i o n  s p t c c t r u t n  o f  t h e  c r y s t a l l i n e  p r o t t u c t  h l  s ,z c h a r a c t e r i s t i c  ~hou l rh , r  a t  

49 ° m F .  H o w e v e r ,  M.&ssv:v el al .  ~ r e p o r t e d  t h a t  t h e  h e | o - e n z y m e  o f  t h e  o x i d a - ; o  a l r e a d y  

ha.g s u c h  a s h o u l d e r  a t  .19o m/ , .  W e  h a v e  n o w  r e - e x a r n i n e d  in d e t a i l  w h e t h e r  t h e  
s h o u l d e r  -at 490  m/~ is c h a r a c t e r i s t i c  for  the. 1:.% mo(le.I. 

T h e  a p e - e n z y m e  w a s  p r e p a r e d  f r o m  h o g  k i d n , : v  b y  t h e  methc~d rep~wtect  p r e -  
v i o u s l y "  a n d  d i s s o l v e d  in  p y r o p h o s p h a t e ,  b u f f e r  [o.oI¢~ 7 ~,[. p | i  8 . ' ; ' .  T h e  h o l e - e n z y m e  
w a s  r e c o n s t r u c t e d  f r o m  t h e  a " ~ - e T l z v m e  a n d  F A D .  

S i n c e  t h e  s h o u l d e r  a t  490  m/ ,  wa.g o b s e r v e d  ¢~nlx" in tht~ F.~ mn4 , , I ,  nc~t in  t h e  h o l e -  
e n z y m e ,  t h e  d i f f e r e n c e  s l x ~ c t r u m  o f  t h e  E S  m,) t l td  r e l a t i v e  t o  t h a t  e l  t i l e  h u [ o - e n z y n x e  
w a s  r e c o r d e d .  T h i s  w a s  f o u n d  t o  b e  p o . 4 t i v e  a t  t h e  w a v e l e n g t h . g  l o n g e r  t h a n  45~  m ~ ,  
w i t h  a p e a k  a t  4 9 7 . 5  mt~- I n  t h e  p r e s e n c e  o f  ~uf f ic ien t  i m n z n a t , ,  ( ~ - x o - *  .M) a n d  a 
l i m i t i n g  a m o u n L  o f  F A D  (3-4" xo ' M), t i l t :  d i f f e r e n c e  o f  the: a b - ~ o r b a n c v  a t  497-3 m! ,  
(AA4t~.~) w a s  ff)un(l  t o  d e p e n d  o n  t h e  c o n c e n t r a t i o n  o f  t h e  a p o - e n z y m - -  ag ~ h o w n  in 
Fig. z. P l o t s  o f  .'lAl0~..., ;~gain~t c o n c ~ n t r a t i t ) n  i)f t | l t-  i tptg-l~n/.yllle g a  t a s i g m o i d  
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Fig. z. I) i l lerence spec t ra  of tht: E.% model against  tile hole-enzyme in pyropb0sph&te buffer 
{o.o1(.'7 ~I, p l [  8.3), z.5 °. The curv~:s w~.-rg, t]bl~.illctl with solut ions of the ~pt~-cuzyntc. F.kD 
t3.4" to s M) anti  hcnz(~att: I t - t o - '  31) as tL~t samples,  m)l||tt*ttl-~ ()i e the al~)-enzvme and F.AI') 
[ 3 . 4 " |  o-s  M) ~ referenct~+ Ctmcentrati~tn of the ape -enzyme  I. o . 8 . I o - "  3t; l t. l . o -1o  s _M; 

I l l .  2 . 6 - t o  -~ .M: IX, 5 2 . [ o  ~.M. 

c u r v e .  T h e  ~ m e  positive peak w a s  a l s u  o b s e r v v d  in t h e  d i f f e r e n c e  s p e c t r u m  o f  t h e  
E S  m o d e l  r e l a t i v e  t o  t h e  h o l o - e n z y l n e  w] ten  a su f f i c i e n t  a m o u n t  o f  b e n z o a t e ,  a l i m i t i n ~  
c o n c e n t r a t i o n  o f  t h e  a p 0 - e n z y m e  a n d  v a r y i n g ,  c ( m c e n t r a t i o n  o f  F A D  o r  a s u f f i c i e n t  
a m o u n t  o f  t h e  a p e - e n z y m e ,  a l i m i t i n g  c o m - e n t r a t i 0 n  o f  F A D ,  a n d  v a r y i n g  c o n c e n -  
t r a t i o n  o f  b e n z o a t e  w e r e  tt.sed. I n  b o t h  case~,  ..IA ;17.;, d e p e n d e d  on  t h e  c o n c e n t r a t i o n  

tl*o, h tm tiioplJys. .4cl'L 67 (19t~3~ 3tq-3.eo 
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of the v a r y i n g  c o m p o n e n t .  P lo ts  o f  ~ A ~ . ~  aga ins t  F A D  c o n c e n t r a t i o n  or  aga ins t  
b e n z o a t e  c ( ' ncen t r a t i on  also gave  s igmold  curves .  

Th,- m a x i m u m  he igh t  o f  the  peak  a t  497-5 m/~. (dA~at.s)max., inc reased  in 
direct  prol~wtion to the  c 0 n c e n t r a d o n  of  r e s t r i c t ed  c o m p o n e n t ,  i.e. to  the  concen -  
t r a t ion  o f  the  E.% rntxiel f o r m e d  in the  m i x t u r e ,  as shown  in Fig. 2. 

As r e n o r t e d  p r e v i o u s l y  ~, t he  i soa l loxaz ine  m o i e t y  ,:f F A D  can c o m b i n e  wi th  the  
a p o - e n z y m e  or b e n z o a t e  wi th  a shift  o f  i ts s p e c t r u m  to longer  w a v e l e n g t h .  In thc~e 
case; ,  however ,  the  shou lde r  a t  49 ° m / ,  was  no t  obse rved ,  i nd i ca t ing  t h a t  the  shoqlde t  
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El':. z. (A.4,~:.,t,,ax. plotted against t:onc(~ntrati~)n of the ES model. The E~ mode) was c~-n- 
stituted from a restrt~tet! conc:.nt;ation , f  the tx~rnponent indicated (lid ~, *.he apo-ertzym~; 
:3 (~,. I:AI): " ~',~, I~.nzoate) and -~uffit:it'nt amounts of other two components ( t .  ]o -t M). 

i,  ~lx-cihc fiJr tilt- I'2."; mt~e l .  Moreover ,  the  p resen t  e x p e r i m e n t  r evea led  t h a t  AA,t~.  s 
depet lds  o:, the. devotee of  the  ES mode l  f o rma t ion .  Cons ider ing  t h a t  the  a p p e a r a n c e  
of  JA.,17. ~ i~ due  to p e r t u r b a t i o n s  o f  the  c h r o m o p h o r e  in tile i .~)alloxazine m o i e t y  
of  F A D ,  it i.~ c o n c l u d e d  tha t  u p o n  ES mode l  f o r m a t i o n  a c h a n g e  in the  cha rge  o f  
sonle ttH~izal)le g r o u p s  nea r  the  c h r o m o p h o r e  t akes  place.  A l t h o u g h  a def ini te  con-  
clusion on the  the  m o d e  of  the  b ind ing  c a n n o t  be safely  d r awn ,  the  resul ts  sugges t  
the  o c o a r : e n c c  of  h y d r o g e n  b o n d i n g  or  c h a r g e  t r ans f e r  be tween  the  i soa l loxazine  
m o i e t y  o f  the  h o l o - e n z y m e  and  the b o u n d  benzoa te .  

i t  is sugges ted  t h a t  tile sh tmlder  a t  49 ° mt~ of  the  h o h ~ e n z y m e  rel~brtc~t b y  
MASSE'/" el al. a is due  to  c o n t a m i n a t i o n  of  the  h o l o - e n z y m e  Imnzoa te  complex ,  since 
t h e y  used b e n z o a t e  in the  p r e p a r a t i o n  o f  the i r  e n z y m e  . 
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