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SUMMARY. The s t o i c h i o m e t r y  o f  t h e  i n h i b i t i o n  o f  l e u k o c y t e  c a t h e p s i n  G by 
serum ~ j - a n t i c h y m o t r y p s i n  was d e t e r m i n e d  s p e c t r o p h o t o m e t r i e a l l y  t o  be I : I .  
Complex f o r m a t i o n  was a s s e s s e d  by b o t h  SDS and a l k a l i n e  p o l y a c r y l a m i d e  g e l  
e l e c t r o p h o r e s e s  a t  v a r i o u s  m o l a r  r a t i o s  o f  i n h i b i t o r  t o  enzyme ; f o r m a t i o n  o f  
a complex  w i t h  a m o l e c u l a r  w e i g h t  n e a r  8 0 , 0 0 0  was d e m o n s t r a t e d .  Even in  
e x c e s s  o f  enzyme a m o d i f i e d  i n a c t i v e  f o rm  o f  m - a n t i c h y m o t r y p s i n  was shown t o  

I 
be p r o d u c e d  f r e e  i n  s o l u t i o n  d u r i n g  t he  r e a c t i o n .  M o r e o v e r  t h i s  m o d i f i e d  
i n h i b i t o r  c o u l d  no t  be d i f f e r e n t i a t e d  e l e c t r o p h o r e t i c a l l y  and i m m u n o l o g i c a l l y  
f r o m  i n h i b i t o r  s p o n t a n e o u s l y  d i s s o c i a t e d  f r o m  t h e  c o m p l e x .  

P lasma p r o t e a s e  i n h i b i t o r s  such as ~ - m a c r o g l o b u l i n ,  m l - p e o t e a s e  

i n h i b i t o r  and more r e c e n t l y  a n t i t h r o m b i n  I l l  have been g i v e n  g r e a t  a t t e n t i o n  

and t he  manners  i n  wh ich  t h e s e  i n h i b i t o r s  r e a c t  w i t h  p r o t e a s e s  have been 

i n v e s t i g a t e d  by s e v e r a l  a u t h o r s  ( I - 1 2 ) .  Wi th  r e g a r d  t o  t he  mechanism f o r  

i n h i b i t i o n  o f  e a t h e p s i n  G by a l A e h y ,  d e t a i l s  have no t  been worked  o u t .  

A c c o r d i n g  t o  T r a v i s  e t  a l ,  ( 1 3 ) ,  t h e  r e a c t i o n  r e s u l t s  i n  a complex  o f  Mr n e a r  

90,000 by SDS-PAGE. P r e v i o u s l y  t h e y  had n o t i c e d  (14 )  t h a t  t he  r e a c t i o n  

r e q u i r e d  an e x c e s s  o f  i n h i b i t o r  t o  i n a c t i v a t e  a l l  o f  t he  c a t h e p s i n  G, w i t h o u t  

g i v i n g  mope e x p l a n a t i o n s  e x c e p t  f o r  t he  p o s s i b l e  p r e s e n c e  o f  an unknown 

c o f a c t o p  needed t o  a c t i v a t e  a l l  o f  t h e  i n h i b i t o r  m o l e c u l e s  i n  t h e  p u r i f i e d  

p r e p a r a t i o n .  

A s e a r c h  f o r  a p o s s i b l e  mechanism o f  i n t e r a c t i o n  be tween mlAChy 

and c a t h e p s i n  G l ed  us t o  examine  t h e  p r o d u c t s  o b t a i n e d  f o r  d i f f e r e n t  m o l a r  

mat±os o f  t h e s e  two componen ts  u n d e r  v a r i o u s  e x p e r i m e n t a l  c o n d i t i o n s .  T h i s  

p a p e r  d e m o n s t r a t e s  t h a t ,  as f o r  a n t i t h r o m b i n  I l l  ( 1 1 ) ,  we o b t a i n  c o n c u r r e n t l y  

t h e  f o r m a t i o n  o f  an i n h i b i t o r - e n z y m e  complex  and t he  a p p e a r a n c e  o f  a f r e e  

m o d i f i e d  i n a c t i v e  i n h i b i t o r .  M o r e o v e r  when t he  enzyme e x c e s s  i s  no t  i n a c t i v a -  

t ed  a f t e r  f o r m a t i o n  o f  t he  c o m p l e x ,  some d e g r a d e d  complex  can be o b s e r v e d  i n  

SDS-PAGE as f o r  a n t i t h r o m b i n  l l I  ( 1 2 ) .  

A b b r e v i a t i o n s :  SDS, sodium d o d e c y l  s u l f a t e  ; PMSF, p h e n y l m e t h y l s u l f o n y l  f l u o -  
r i d e  ; S u c - A l a - A l a - P P o - P h e - N A , N -  s u c c i n y l - L - a l a n y l - L - a l a n y l - p r o l y l - L - p h e n y l -  
a l a n y l - p - n i t r o a n i l i d e  ; ~ A c h y ,  ~ - a n t i c h y m o t r y p s i n  ; PAGE, p o l y a c r y l a m i d e  
g e l  e l e c t r o p h o r e s i s .  

0 0 0 6 - 2 9 1 X / 8 2 / 0 5 0 1 8 6 - 0 8 5 0 1 . 0 0 / 0  
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MATERIAL AND METHODS 

Human serum ~ A c h y  was p repa red  by ~h2~ p r o c e d u r e  d e t a i l e d  
p r e v i o u s l y  ( 1 5 ) .  Human l e u k o c y t e  c a t h e p s i n  G (EC 3. . .20)  was o b t a i n e d  in  
our  l a b o r a t o r y  f rom p u r u l e n t  sputum us ing  the  p r o c e d u r e  d e s c r i b e d  p r e v i o u s l y  
( 1 6 ) .  ~ lAChy  was kep t  f r o z e n  in  0.01 M sodium phospha te  b u f f e r ,  0 .3  M NaC1, 
pH 7 .5  ; t he  c o n c e n t r a t i o n  o f  t he  s o l u t i o n  (1 .05  mg/ml)  was measured a f t e r  
e l e c t r o i m m u n o d i f f u s i o n  a c c o r d i n g  t o  Weeke (17) ( w i t h  d i l u t i o n s  o f  a s t a n d a r d  
serum B e h r i n g )  and w i t h  the  method o f  Lowry e t  a l .  ( 1 8 ) .  C a t h e p s i n  G, wh ich  
was s t o r e d  l y o p h i l i z e d ,  was d i s s o l v e d  j u s t  b e f o r e  t he  assays  in  0 .05  M sodium 
a c e t a t e  b u f f e r  pH 5 .5  c o n t a i n i n g  0 .45  M NaC1. I t s  c o n c e n t r a t i o n  was measured 
w i t h  the  method o f  Lowry e t  a l .  (18) wh ich  gave r e s u l t s  in  good agreement  
w i t h  s p e c t r o p h o t o m e t r i c  measurVments us ing  an e x t i n c t i o n  c o e f f i c i e n t  (E |%) 

2 8 0  
o f  10 .0  ( 1 9 ) .  The s o l u t i o n  we used was 1 .3  mg/ml .  

C a t h e p s i n  G a c t i v i t y  was d e t e r m i n e d  by a s p e c t r o p h o t o m e t r i c  
method in  which the  r e l e a s e  o f  p - n i t r o a n i l i n e  f r om a s y n t h e t i c  ch romogen ic  
s u b s t r a t e ,  S u c - A l a - A l a - P r o - P h e - N A ,  was measured a t  410 nm. The c o n d i t i o n s  
were 0.1 M Hep~s b u f f e r ,  pH 7 . 5 ,  0 .5  M NaC1, 1 %  d i m e t h y l s u l f o x i d e ,  9 x 10--M 
enzyme and 10-  M s u b s t P a t e  ( f i n a l  c o n c e n t r a t i o n s ) ,  a t  25°C. The c o n c e n t r a t i o n  
o f  c a t h e p s i n  G was d e t e r m i n e d  w i t h  the  above s u b s t r a t e  us ing  the  k i n e t i c  
c o n s t a n t s  wh ich  a re  based on t i f f & t e d  enzyme ( 2 0 ) .  

A n a l y t i c a l  e l e c t r o p h o r e s e s  were c a r r i e d  ou t  on p o l y a c r y l a m i d e  
s l a b  g e l s  us ing  the  t e c h n i q u e  d e s c r i b e d  by K e r c k a e r t  ( 2 1 ) .  A l k a l i n e  PAGE was 
pe r fo rmed  on 10 % a c r y l a m i d e  g e l s ,  a t  pH 8 . 3 ,  us ing the  g e l  b u f f e r  sys tem o£ 
Dav is  ( 2 2 ) .  SDS PAGE was pe r fo rmed  on a 5-30 % g e l  g r a d i e n t  us ing  the  b u f f e r  
system o f  Laemmli  ( 2 3 ) .  B e f o r e  SDS-PAGE, samples were heated f o r  3 min in  a 
b o i l i n g  w a t e r  b a t h ,  in  a b u f f e r  c o n t a i n i n g  1 % SDS and 2 % m e r c a p t o e t h a n o l .  
P r o t e i n  p r e c i p i t a t i o n  and s t a i n i n g  were pe r f o rmed  as in  our  p r e v i o u s  work 
( 1 5 ) .  Mr were d e t e r m i n e d  i n  SDS PAGE us ing  the  Pharmac ia  low Mr c a l i b r a t i o n  
k i t  and were e s t i m a t e d  t o  be 58 ,000 and 27,500 f o r  ~ lAChy and l e u k o c y t e  
c a t h e p s i n  G r e s p e c t i v e l y .  

RESULTS 

A c o n s t a n t  amount o f  c a t h e p s i n  G was i n c u b a t e d  w i t h  i n c r e a s i n g  

amounts o f  GiAchy f o r  5 min a t  25°C and the  r e m a i n i n g  c a t h e p s i n  G a c t i v i t y  

was measured by t he  s p e c t r o p h o t o m e t r i c  assay d e s c r i b e d  under " M a t e r i a l s  and 

M e t h o d s " .  The r e s u l t s  were p l o t t e d  and led  t o  an e s t i m a t i o n  o f  the  mo la r  

r a t i o  between ~lAChy and c a t h e p s i n  G o£ 1.1 : 1 a t  the  p o i n t  o f  f u l l  

i n h i b i t i o n .  In  s p i t e  o f  t he  p r e c a u t i o n s  t aken  d u r i n g  the  p u r i f i c a t i o n  p r o c e d u -  

re ,  a s m a l l  pant  o f  the  p u r i f i e d  ~ lAChy  ( l e s s  than 10 %) i s  i n a c t i v e .  

T h e r e f o r e  ~ l A C h y  and c a t h e p s i n  G must fo rm a 1 : I s t o i c h i o m e t r i e  comp lex .  

F u r t h e r m o r e ,  we observed  t h a t  ~ A c h y  c o m p l e t e l y  i n h i b i t e d  c a t h e p s i n  G a t  a 

mo la r  r a t i o  1.1 : 1 a f t e r  an i n c u b a t i o n  t ime  as s h o r t  as 1 min a t  25°C. The 

same r e s u l t s  were a l s o  o b t a i n e d  a f t e r  10 min i n c u b a t i o n  a t  O°C, so t hese  more 

p r a c t i c a l  c o n d i t i o n s  were used f o r  f u r t h e r  e x p e r i m e n t s .  

Complex f o r m a t i o n  was assessed by SDS PAGE. A c o n s t a n t  amount o f  

Achy (4 nanomoles)  was i n c u b a t e d  w i t h  v a r y i n g  amounts o f  c a t h e p s i n  G. The 

i n c u b a t i o n  was p e r f o r m e d  f o r  10 min a t  O°C a t  pH 7 . 5 .  Four d i f f e r e n t  

i n c u b a t i o n  m i x t u r e s  were made and led  t o  the  f o l l o w i n g  mo la r  r a t i o s  o f  mlAChy 

t o  c a t h e p s i n  G = 0 .46  : 1, 0 .92  : 1, 1 .85 : 1, 4 . 6  : 1. The r e m a i n i n g  

c a t h e p s i n  G a c t i v i t y  wh ich  was measured a t  the  end o f  the  i n c u b a t i o n  t ime  f o r  

the  mo la r  P a t i o  o f  0 .92  : 1 was equa l  t o  20 % o£ the  i n i t i a l  a c t i v i t y .  That  

was i n  agreement  w i t h  t he  p r e v i o u s  s p e c t r o p h o t o m e t r i c  assays .  
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An aliquot of each incubation mixture was immediately treated fop 

SDS PAGE as described under "Materials and Methods". To the remaining pant of 

each incubation mixture was added a hundred-fold molar excess of PMSF over 

cathepsin G initially present in order to stop the enzymatic action of excess 

cathepsin G or of cathepsin G which might have dissociated from the complex. 

This enzymatic action actually could occur when the samples were heated 

before SDS PAGE. After 15 min of contact with PMSF, an aliquot of each of 

these incubation mixtures was treated for SDS PAGE. The following controls 

were also analyzed : ~Aehy alone, cathepsin G alone and a mixture (molar 

Patio 1.85 : I) of ~iAchy and cathepsin G which had been inactivated before 

mixing with the inhibitor by treatment with a hundred fold molar excess of 

PMSF fop 15 min at O°C. The SOS PAGE results ape shown in Fig 1. The sample 

volumes analyzed were calculated to have the same initial amount of inhibitor 

(2 pg). We obtained the same results when mePcaptoethanol was omitted duping 

the preparation of the samples (data not shown). In slot 2 and 9, cathepsin G 

has not been inhibited with PMSF before the treatment fop SOS PAGE, thus some 

autolysis occurred duping this treatment and smaller components ape visible. 

In all the incubation mixtures, we observe the presence of a component having 

a lower electrophoPetic mobility, thus a higher Mr (estimated to be 80,000) 

than the native inhibitor. Since its amount in each mixture depends on the 

i n h i b i t o r - e n z y m e  m o l a r  r a t i o ,  i t  mus t  be a c o m p l e x  be tween  ~ A c h y  and 

c a t h e p s i n  G. I n  t h e  m i x t u r e s  w i t h  m o l a r  r a t i o  o f  0 . 4 6  : 1 a s m a l l e r  amount  o f  

t h e  8 0 , 0 0 0  c o m p l e x  i s  d e t e c t e d  i n  s l o t  4 t han  i n  s l o t  10 w h e r e  PMSF was added 

t o  t h e  m i x t u r e  a t  t h e  end o f  t h e  i n c u b a t i o n  t i m e .  Bu t  i n  s l o t  4 a n o t h e r  f o r m  

( o f  Mr n e a r  6 9 , 0 0 0 )  i s  c l e a r l y  v i s u a l i z e d .  T h i s  f o r m  must  be t h e  r e s u l t  o f  

d e g r a d a t i o n  o f  t h e  8 0 , 0 0 0  c o m p l e x ,  when t h e  samp les  w e r e  h e a t e d ,  by t h e  

untreated with PMSF cathepsin G in excess. In all the incubation mixtures we 

can see a component which migrates in nearly the same position as the native 

inhibitor. When there is an excess of enzyme (Fig I, slots 4, 5, 10 and 11) 

this protein band moves slightly faster than the native inhibitor ; in excess 

F_~gu ne 1 

SDS PAGE. 
T : Mr markers  : phosphopy lase B ( 9 4 , 0 0 0 ) ,  bov ine  a lbumin ( 6 7 , 0 0 0 ) ,  ova lbumin  
( 4 3 , 0 0 0 ) ,  c a r b o n i c  anhydrase (30 ,000 ) ,  t r y p s i n  i n h i b i t o r  ( 2 0 , 1 0 0 ) , 0 ~ - l a c t a l b u -  
m/n ( 1 4 , 4 0 0 ) .  
S l o t s  1, 8, 14 : ~ Achy S l o t s  2, 9 • l e u k o c y t e  c a t h e p s i n  G S l o t s  3, 15 : 
m i x t u r e  o f  ~lAChy wzth p r e v i o u s l y  i n a c t i v a t e d  l e u k o c y t e  c a t h e p s i n  G. S l o t s  4 
to  7 : i n c u b a t i o n  m i x t u r e s  w i t h o u t  PMSF. S l o t s  10 to  13 : i n c u b a t i o n  m i x t u r e s  
w i t h  PMSF. 
Mo la r  Pa t i os  : ~ lAChy : c a t h e p s i n  G = S l o t s  4, 10 : 0.46 : 1, S l o t s  5, 11 : 
0.92 : 1, S l o t s  6, 12 : 1.85 : 1, S l o t s  7, 13 : 4 .6  : 1. (2 Pg o f  i n i t i a l  
i n h i b i t o #  p resen t  in  each s l o t . )  
The s t a i n e d  ge l  was scanned w i t h  a dens i t ome tep  Vernon PHI4. D e n s i t o m e t p i c  
t r a c e s  ape shown f o r  s l o t s  3, 4, 10 and T. The ma jo r  band o f  c a t h e p s i n  G was 
chosen as re fepence  fop  the sZots  3~ 4 and 10 in  opdep to  compane the 
m o b i l i t i e s  mope p n e c i s e l y .  The m o b i l i t i e s  o f  the pefenence p p o t e i n s  ( i n  s l o t  
T) wene p l o t t e d  versus  the l o g a r i t h m  o f  t h e i p  mo lecu lap  w e i g h t .  Then the 
compapison o f  the m o l e c u l a r  w e i g h t  o f  the  two fopms o f  ~lAChy was made w i t h  
c a t h e p s i n  G (MP : 27,500)  as pefenence.  

189 



VOI. 105, No. 1, 1982 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

F i.__g u re 2 

A l k a l i n e  PAGE 

S 1 2 3 4 5 6 7 

+ 

S : normal serum. Slots 1, 7 : m~Achy. Slot 2 : "mixture of m lAChy and 
previously inactivated cathepsin G. ~lots 3 to 6 : incubation mixtures with 

PMSF. Molar ratios ~iAchy : cathepsin G = slot 3 = 0.46 : I, slot 4 = 0.92 : 
I, slot 5 = 1.85 : I, slot 6 = 4.6 : I. (3p g of initial inhibitor present in 

each slot.) 

o f  i n h i b i t o r  ( F i g  1 ,  s l o t s  6 ,  7 ,  12 and 13 )  t h i s  band i s  b r o a d e r  and c o n s i s t s  

o f  a m i x t u r e  o f  t h e  n a t i v e  i n h i b i t o r  and t h e  o t h e r  f a s t e r  m i g r a t i n g  compo -  

n e n t .  D e n s i t o m e t r i c  t r a c e s  o f  s l o t s  3 ,  4 and 10 a r e  shown as t h e  t r a c e  o f  

s l o t  T w h i c h  a l l o w s  us t o  e s t i m a t e  t h e  Mr d i f f e r e n c e  b e t w e e n  t h e  s l i g h t l y  

f a s t e r  band  And t h e  n a t i v e  i n h i b i t o r  : A b o u t  3 , 0 0 0 .  I n  t h e  m i x t u r e s  w i t h  

a c t i v e  c a t h e p s i n  G we a r e  a b l e  t o  o b s e r v e  a d i f f u s e  band o f  Mr n e a r  6 , 0 0 0 ,  

s l i g h t l y  s t a i n e d  w i t h  C o o m a s s i e  B l u e  ( m a r k e d  w i t h  An a r r o w ,  F i g  1 ) .  

The i n c u b a t i o n  m i x t u r e s  t r e a t e d  w i t h  PMSF we re  s t u d i e d  i n  a l k a l i -  

ne PAGE ( F i g  2 ) .  The m i x t u r e  o f  ~ A c h y  w i t h  i n a c t i v a t e d  c a t h e p s i n  G g i v e s  t h e  

same p a t t e r n  as ~ l A c h y  a l o n e  ( F i g  2 ,  s l o t s  1 and 2 ) .  A t  pH 8 . 3  c a t h e p s i n  G 

( p I  > 10)  i s  n o t  a b l e  t o  m i g r a t e  t o w a r d s  t h e  a n o d e .  The v o l u m e s  o f  t h e  

analyzed samples were calculated to have the same initial amount of inhibitor 

in each slot (3 Ug). In the first two mixtures (molar Patios 0.46 : I, 0.92 : 

I) (Fig 2, slots 3 and 4) the band corresponding to the native inhibitor has 

disappeared. We only can see a mope lightly stained band which moves faster 

than the native inhibitor. Its pl, determined by isoelectPic focusing, is 

equal to 3.75 instead of 3.9 for native inhibitor. In crossed immunoelectro- 

phoresis these samples give a precipitation curve with specific antiserum 
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a g a i n s t  ~lAChy w i t h  ~1 m o b i l i t y  a t  pH 8 .6  ( d a t a  no t  shown) .  Th i s  f a s t e r  band 

c o r r e s p o n d s  t o  a m o d i f i e d  fo rm o f  ~ l A C h y .  In  the  l a s t  two m i x t u r e s  ( s l o t s  5 

and 6 ) ,  when t h e r e  i s  an excess  o f  i n h i b i t o r ,  n a t i v e  i n h i b i t o r  s t i l l  e x i s t s  

in  a d d i t i o n  t o  the  f a s t e r  band. C o n t r a r y  t o  t he  f a s t e r  band, t h i s  n a t i v e  

i n h i b i t o r  has k e p t  t he  a b i l i t y  t o  i n a c t i v a t e  c a t h e p s i n  G o r  bov ine  c h y m o t r y p -  

s i n  when we use the  method f o r  c h a r a c t e r i z a t i o n  o f  t he  a c t i v i t y  o f  p r o t e a s e  

i n h i b i t o r s  p r e v i o u s l y  d e s c r i b e d  ( 1 5 ) .  In  t h i s  e l e c t r o p h o r e t i c  system the  

complex canno t  be e a s i l y  shown because i t  t ends  t o  a g g r e g a t e  : the  m i x t u r e  

s o l u t i o n s  are  more t u r b i d  than the  i n i t i a l  i n h i b i t o r  and enzyme s o l u t i o n s .  

Thus t h i s  agg rega ted  complex does no t  e a s i l y  e n t e r  the  g e l .  

I n  o r d e r  t o  know how the  r e a c t i o n  was go ing  on, a m i x t u r e  w i t h  

mo la r  r a t i o  o£ 1 .85  : I was l e f t  in  t he  b u f f e r  used f o r  t he  complex f o r m a t i o n  

(pH 7 . 5 )  w i t h o u t  PMSF a t  4°C f o r  7 days .  As c o n t r o l  n a t i v e  i n h i b i t o r  was kep t  

i n  the  same c o n d i t i o n s .  A f t e r  24 h some complex p e r s i s t e d ,  a f t e r  7 days the  

complex p r e v i o u s l y  shown by SDS PAGE (F ig  I s l o t  6) has c o m p l e t e l y  d i s a p p e a -  

red ( F i g  3A, s l o t  I )  ; the  f o l l o w i n g  components ape seen : one band m i g r a t i n g  

s l i g h t l y  F a s t e r  than the  n a t i v e  i n h i b i t o r  ( o f  Mr neap 55 ,000)  and the  d i f f u s e  

band o£ Mr near  6 ,000  t h a t  we have seen b e f o r e .  When the  m i x t u r e  was s t u d i e d  

in  a l k a l i n e  PAGE (F ig  3B, s l o t  1) and compared to  the  same m i x t u r e  l e f t  f o r  

10 mn a t  0°C (F ig  2, s l o t  5) o n l y  the  f a s t e r  component was v i s u a l i z e d .  Th i s  

component r e a c t e d  w i t h  a n t i s e r u m  a g a i n s t  ~ A c h y .  

DISCUSSION. The s p e c b r o p h o t o m e t r i c  assays b r i n g  t o  the  f o r e  the  f a c t  t h a t  

e q u i m o l a r  amounts o£ ~Achy  and c a t h e p s i n  G are  r e q u i r e d  f o r  f u l l  i n h i b i t i o n  

o£ the  enzyme. The complex formed has a Mr (80 ,000)  in  SDS PAGE s m a l l e r  than 

the  one expec ted  (58 ,000  + 27 ,500 = 85 ,500)  ; however i t s  Mr c o n f i r m s  a 1 : 1 

s t o i c h i o m e t r i c  r e a c t i o n .  The d i f f u s e  band o f  Mr near  6 ,000 c o r r e s p o n d s  

p r o b a b l y  t o  the  m i s s i n g  p e p t i d e .  Bes ides  these  two components ,  in  the  

p resence  o f  excess  enzyme, w h i l e  a l l  o f  the  i n h i b i t o r  shou ld  be complexed ,  an 

unexpec ted  band i s  observed  a f t e r  SDS PAGE~ hav ing  a s l i g h t l y  f a s t e r  m o b i l i t y  

than the  n a t i v e  i n h i b i t o r .  C o n s i d e r i n g  the  r e s u l t s  o b t a i n e d  in  a l k a l i n e  PAGE, 

w i t h o u t  d i s s o c i a t i o n  a g e n t ,  t h i s  fo rm does no t  r e p r e s e n t  the  r e s u l t  o f  a 

p a r t i a l  complex d i s s o c i a t i o n  due t o  t he  p resence  o f  SDS in  the  g e l  and in  the  

samples .  A c t u a l l y ,  in  t hese  i n c u b a t i o n  m i x t u r e s  no n a t i v e  i n h i b i t o r  i s  found 

us ing the  a l k a l i n e  PAGE, o n l y  a new f a s t e r  moving component i s  d e t e c t e d  ; i t  

r e a c t s  w i t h  a n t i s e r u m  a g a i n s t  ~ A c h y  but  has l o s t  the  a b i l i t y  t o  i n h i b i t  

c a t h e p s i n  G or  bov ine  c h y m o t r y p s i n .  Th is  m o d i f i e d ~ A c h y  i s  p r o b a b l y  a p r o d u c t  

o f  c a t h e p s i n  G a c t i o n  because none o f  i t  i s  formed when ~ A c h y  i s  i n c u b a t e d  

w i t h  c a t h e p s i n  G which had been p r e v i o u s l y  i n a c t i v a t e d  w i t h  PMSF. 

In  the  l a s t  e x p e r i m e n t ,  we d e m o n s t r a t e d  t h a t  a d i s s o c i a t i o n  o r  a 

d e g r a d a t i o n  o f  the  complex o c c u r r e d  s p o n t a n e o u s l y  in  7 days ; i t  l eads  to  a 
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1 2 T 1 2 S 
I~  ! L J 

A B 
F._iiig u n e 3 
PAGE p a t t e r n s  o f  a m i x t u r e  o f  %Achy and Leukocyte  c a t h e p s i n  G molar  P a t i o  
1.85 : 1 ke.pt f o r  7 days a t  4°C a t  pH 7 .5  ( sLo ts  1 ) ,  and o f  mlAChy a lone  
(slots 2). 

A - SDS PAGE. T = Mr markers (the same as in Fig. 1). (the diffuse band with 

a molecular weight of about 6,000 is marked with an arrow). 

B - Alkaline PAGE. S = normal serum. 

m o d i f i e d  f o r m  o f  ~ l A C h y ,  w h i c h  c a n n o t  be e l e c t r o p h o r e t i c a l l y  and i m m u n o l o -  

g i c a l l y  d i f f e r e n t i a t e d  f r o m  t h e  m o d i f i e d  i n h i b i t o r  d e t e c t e d  a f t e r  10 min 

i n c u b a t i o n  a t  0 °C .  

A l l  t h e s e  d a t a  s u g g e s t  t h a t  as f o r  t h e  i n t e r a c t i o n  b e t w e e n  a n t i -  

t h r o m b i n  I l l  and t h r o m b i n  ( 2 4 ) ,  l i m i t e d  p r o t e o l y s i s  o f  t h e  i n h i b i t o r  by t h e  

enzyme may be i n v o l v e d  i n  t h e  mechan ism by w h i c h  G i A c h y  i n h i b i t s  l e u k o c y t e  

c a t h e p s i n  G. Such a mechan ism has been much d e b a t e d  i n  t h e  i n t e r a c t i o n  

b e t w e e n  ~ - p r o t e a s e  i n h i b i t o r  and p r o t e a s e s  ( 5 - 8 ) .  T e n t a t i v e  h y p o t h e s i s  g i v e n  

by F i s h  and B j ~ r k  (24 )  f o r  t h e  mode o f  a c t i o n  o f  a n t i t h r o m b i n  I l l  i n  t h e  

i n h i b i t i o n  o f  t h n o m b i n  wou ld  seem t o  be s u i t a b l e ,  i n  t h e  b r o a d  l i n e s ,  i n  t h i s  

c a s e .  The r a t i o s  be tween  t h e  two  p o s s i b l e  ways t h e s e  a u t h o r s  have s u g g e s t e d  

f o r  t h e  m o d i f i e d  i n h i b i t o r  p r e s e n t  i n  t h e  i n i t i a l  c o m p l e x  a r e  p r o b a b l y  

d e p e n d i n g  on t h e  a s s o c i a t i o n  and d i s s o c i a t i o n  r a t e  c o n s t a n t s  o f  t h e  r e a c t i o n s .  
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