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Pu t idamonox in  (PMO), the oxygenase of  a 4 -methoxybenzoa te  mono- 
oxygenase,  c o n t a i n s  bes ides  an F e 2 S ~ - c l u s t e r  an a d d i t i o n a l  non- 
heme i r o n  c e n t e r  [ I ) .  The n o n - c l u s t e r  i r o n  atom is  more f i r m e l y  
bound in  the reduced PMO, and i s  l o s t  w i t h i n  s h o r t  terms under 
o x i d i z i n g  c o n d i t i o n s  whereby the enzymat ic  a c t i v i t y  dec reases .  
Th is  i n a c t i v a t i o n  is  p reven ted  by the presence of  s u b s t r a t e  (21 . 
As the n o n - c l u s t e r  i r o n  c e n t e r  i s  regarded as the b i n d i n g  s i t e  
f o r  d ioxygen  the p r o p e r t i e s  of  t h i s  i r o n  complex are s t u d i e d  
by ESR s p e c t r o s c o p y  in the tempera tu re  range from 3.6 K to 80 K. 

The reduced form is  E S R - s i l e n t .  The o x i d i z e d  form shows a s t r o n g  
s i g n a l  a t  g5 = 4 .293 .  F u r t h e r m o r e ,  up to f o u r  weaker s i g n a l s  
(g1 '  g2'  ~ '  ~4 ) are observed which appear on the l o w - f i e l d  
p o s i t i o n  t e resonance a t  g5" 

The a p p a r e n t l y  i s o t r o p i c  s igna  ! a t  g~ = 4.293 is  i n d i c a t i v e  of  
a f e r r i c  h igh sp in  i r o n  atom ( D S 5 / 2 ) [ i n  a rhombic l i g a n d  f i e l d .  
Th is  s i g n a l  a r i s e s  from t r a n s i t i o n s  Between the two s u b l e v e l s  
of  the midd le  Kramers d o u b l e t .  As the i n t e n s i t y  of  the s i g n a l  
decreases r a i s i n g  the tempera tu re  from 3.6 K to 80 K, we must 
assume t h a t  D i s  s m a l l e r  than I cm - I  [ 4 ) .  Th is  is  reasonab le  
f o r  a l i g a n d  f i e l d  which is  se t  up m a i n l y  by oxygen and n i -  
t rogen  atoms [ ~ I ,  a l t h o u g h  one s u l f u r  atom is  u n c o n d i t i o n a l l y  

n e c e s s a r y  f o r  the c o o r d i n a t i o n  o f  the i r o n  atom [ 2 ) .  The para-  
meter ~ = E/D reaches the va lue  of  I / 3 .  Th is  means t h a t  the 
i r o n  atom which produces t h i s  s i g n a l  possesses a t o t a l l y  rhom- 
b ic  symmetry [ 3 ) .  

The low f i e l d  s i g n a l s  are not  c l e a r l y  unders tood  at  p r e s e n t .  
The s i g n a l  l owes t  in  f i e l d  (g l  = 9 . 4 - 9 . 6 )  c o r r e l a t e s  in the 
~ - v e r s u s - g  diagramme w i t h  a ~ va lue  which agrees w i t h  t h a t  
found f o r  the t r a n s i t i o n  at  g5 ~ 4 .293 .  Th is  g~  9 t r a n s i t i o n  
can be a t t r i b u t e d  to the l o w - l y i n g  Kramers d o u b l e t .  

The o t h e r  s i g n a l s ,  ass igned  as g2 '  g3 and g4 vary  in  a m p l i t u d e  
and g - f a c t o r  as d i f f e r e n t  s u b s t r a t e s  are bound to PMO (see 
Table I ) ,  

S u b s t r a t e  gl g2 g3 g4 g5 

4 -methoxybenzoa te  9.39 7.15 5.88 5 . 0 5  4.293 
4 - h y d r o x y b e n z o a t e  9.55 8.58 5.18 4.293 

benzoate 9.37 7.89 6.72 5.68 4.293 

These t h ree  ESR s i g n a l s  a l so  seem to be c h a r a c t e r i z e d  by a 
common ~ va lue  which is  n e a r l y  0 .05 .  We conc lude  t h a t  these 
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s i g n a l s  have to be a t t r i b u t e d  to an i r o n  c e n t e r  w i t h t e t r a -  
gonal symmetry. The t e t r a g o n a l  symmetry of  t h i s  i r o n  c e n t e r  
is  s i g n i f i c a n t l y  i n f l u e n c e d  by the b i n d i n g  of  d i f f e r e n t  sub- 
s t r a t e s  to PMO. 

Based on l i g a n d  b i n d i n g  s t u d i e s  we assume t h a t  both ESR-spect ra l  
spec ies  ( w i t h  rhombic and t e t r a g o n a l  symmetry r e s p e c t i v e l y )  be- 
long to the same mononuclear  non-heme i r o n  c e n t e r .  
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