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Such  a close assoc ia t ion  b e t w e e n  I A A  oxidase  a n d  
pe rox idase  can  be  v isua l ized  f rom t he  ev idence  p r e sen t ed  
b y  a n u m b e r  of workers  ls-15. This  is also s u p p o r t e d  b y  t h e  
fac t  t h a t  a u n i q u e  I A A  oxidase  e n z y m e  has  no t  been  
found,  e x c e p t  in t h e  t obacco  roo t  e x t r a c t s  1% 
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Summary .  The  I A A  oxidase  e n z y m e  e x t r a c t e d  f rom 
Phaseolus mungo h y p o c o t y l s  appea r s  to  show al loster ic  
b e h a v i o u r  w i t h  2 sites, one r e p r e s e n t i n g  t he  oxidase  
(site I) a n d  t h e  o the r  pe rox idase  (site II) .  I t  is cons idered  
t h a t  t h e  si te  I is conce rned  in t h e  p r o d u c t i o n  of ac t ive  I A A  
ox ida t i on  p roduc t s ,  whi le  si te  I I  mere ly  ac t s  to  de tox i fy  
t he  excessive IAA.  
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Inhib i t ion  of C a t h e p s i n  A Act iv i ty  by the Po ta to  P r o t e a s e  Inhib i tor  

Only  a few of t h e  n a t u r a l  i nh ib i t o r s  of i n t r ace l lu l a r  
p ro t eo ly t i c  enzyme s  h a v e  so fa r  been  discovered.  N o t h i n g  
is k n o w n  a b o u t  t he  n a t u r a l  i nh ib i t o r s  of c a t h e p s i n  A. 
I n h i b i t o r s  of c a t h e p s i n  t3 a n d  C occur  in  t he  c y t o p l a s m  of 
l iver  cells 1 and  in t he  h e n ' s  egg-whi te  2. C a t h e p s i n  t31 
a c t i v i t y  is i n h i b i t e d  b y  e2-macroglobul in  3, t he  carbo-  
h y d r a t e  i n h i b i t o r  assoc ia ted  w i t h  h a p t o g l o b i n  ~, a n d  
l e u p e p t i n  5. Ca theps in s  D a n d  E are  i n h i b i t e d  b y  peps ta -  
t i n  5, 6. A specific s e rum a n t i b o d y  i n a c t i v a t e s  c a t h e p s i n  D 7 
a n d  c a t h e p s i n  E is i n a c t i v a t e d  b y  a n  i n h i b i t o r  i so la ted  
f rom A scarfs lumbricoides ~. 

Our  p r e l i m i n a r y  e x p e r i m e n t s  showed  t h a t  acid cel lular  
p ro teases  of a spleen h o m o g e n a t e  were p a r t l y  i n h i b i t e d  b y  
t he  p o t a t o  p ro t ease  i n h i b i t o r  (PPI )  w h e n  t e s t s  of t h e i r  
ac t iVi ty  on  h a e m o g l o b i n  a t  p H  3.5 were madeg,  10. 
I n  these  inves t iga t ions ,  an  a t t e m p t  was m a d e  to d e t e r m i n e  
which  of these  e nzym es  was i n h i b i t e d  b y  t he  P P I .  
Pur i f i ed  p r e p a r a t i o n s  of i n t r ace l lu l a r  p ro teases  a n d  spe- 
cific s u b s t r a t e s  were used for these  expe r imen t s .  Since, of 
all  t h e  i n t r ace l lu l a r  proteases ,  on ly  c a t h e p s i n  A and  
p a r t i c u l a r l y  c a t h e p s i n  D b r ing  a b o u t  t he  d e g r a d a t i o n  of 
h a e m o g l o b i n  n,  p a r t i c u l a r  a t t e n t i o n  was pa id  to  those  
enzymes .  

The  P P I  was o b t a i n e d  b y  t h e  m e t h o d  p rev ious ly  
described1% Ca theps in  A a n d  D were o b t a i n e d  f rom h e n  
muscles  acco rd ing  to  t he  m e t h o d  g iven  b y  JODICE e t  el. 11 
The  source of c a t h e p s i n  B~ a n d  C was 10% h o m o g e n a t e  of 
ox spleen. 

The  effect  of P P I  in  va r ious  c o n c e n t r a t i o n  (0.0062 to 
0.1 mg/ml)  on  c a t h e p s i n  A (0.6 mg/ml)  a c t i v i t y  was 
t e s t ed  accord ing  to t h e  m e t h o d  of J o D i c z  et  a1.11. The  
s u b s t r a t e  was N-a -ca rhobenzoxy-L-g lu t amyl -L- ty ros ine  
(6.2 m M )  in a 0.1 M ace t a t e  buf fe r  (pH 6.0). I n c u b a t i o n  

Inhibition of eathepsin A activity by various concentrations of 
potato protease inhibitor (PPI) measured on N-g-carbobenzoxy-L- 
glutamyl-L-tyrosine 

PPI, final concentration cr Activity 
(mg/ml (mM/ml) (%) 

0.100 
0.050 
0.025 
0.012 
0.00625 
Control 

2.3 1.0 
5.8 2.5 

61.0 27.1 
120.0 53.3 
150.0 66.4 
225.0 100.0 

Final concentration: of enzyme, 0.6 mg/ml; of substrate, 6.2 raM. 

was car r ied  ou t  for 1 h a t  37 ~ The  reac t ion  was s topped  
b y  a d d i n g  TCA a n d  t he  a - amine -n i t rogen  re leased was 
d e t e r m i n e d  b y  t he  n i n h i d r i n  co lor imet r ic  m e t h o d  12 

The  effect  of P P I  (0.1 mg/ml)  on  c a t h e p s i n  B 1 a c t i v i t y  
was i n v e s t i g a t e d  accord ing  to t he  m e t h o d  descr ibed  b y  
KEILOVA and  TOMA~EK 2. The  s u b s t r a t e  was  N-a -benzoy l -  
D,L-arg in ine-p-n i t roanf l ide  (1 mg/ml)  in a 0.1 M phos-  
p h a t e  buffer  (pH 6.0) c o n t a i n i n g  1 m M  E D T A  and  25 m M  
cysteine-HC1 for ac t iva t ion .  I n c u b a t i o n  was car r ied  ou t  
for 1 h a t  40 ~ The  reac t ion  was s topped  b y  a d d i n g  glacial  
acet ic  acid. The  p -n i t roan i l i ne  released 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 c a l l y  a t  405 nrn. 

The  effect  of P P I  (0.1 mg/ml)  on c a t h e p s i n  C a c t i v i t y  
was i n v e s t i g a t e d  b y  t h e  same  p rocedure  as t h a t  used for 
c a t h e p s i n  B 1 ac t i v i t y  2 excep t  t h a t  g lycyl-L-phenyl-  
a l an ine -p -n i t roan i l i de  (0.1 mg/ml)  was used as subs t r a t e .  

The  effect  of P P I  (0.1 mg/ml)  on c a t h e p s i n  D (0.4 m g /  
ml) a c t i v i t y  was d e t e r m i n e d  b y  us ing  as s u b s t r a t e  urea-  
d e n a t u r a t e d  h a e m o g l o b i n  (10 mg/ml)  in  0.04 M B r i t t o n  
a n d  R o b i n s o n  un ive r sa l  buf fe r  (pH 3.5) 13. I n c u b a t i o n  
was car r ied  ou t  for 1 h a t  37 ~ The  r eac t ion  was s t opped  
b y  a d d i n g  TCA, and  t he  t y ros ine  re leased was d e t e r m i n e d  
b y  m e a n s  of t he  ~'OLIN-CIOCALTEU r e agen t  14 

The  P P I  i nh ib i t s  c a t h e p s i n  A a c t i v i t y  (Table).  The  
degree  of c a t h e p s i n  A a c t i v i t y  i n h i b i t i o n  depends  on  t he  
P P t  concen t r a t i on .  I n  the  presence  of t h e  P P I  in  a f inal  
c o n c e n t r a t i o n  of 0.1 mg/ml ,  a p p r o x i m a t e l y  1% of t he  
a c t i v i t y  of t h e  e n z y m e  remained .  This  i n h i b i t o r  does no t  
i nh ib i t  t he  a c t i v i t y  of c a t h e p s i n  B1, C a n d  D. Ca theps in  A 
is i n h i b i t e d  b y  d i i sop ropy lo f luo rphospha t e  ser ine ca rboxy-  
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pep t i da se  1L T h u s  i t  is p r o b a b l y  sens i t ive  to  the  ac t ion  of 
t he  P P I  as are m a n y  o the r  p ro teo ly t i c  enzym es  w i t h  serine 
ac t ive  centresZ~ Ca theps in  A as ser ine c a r b o x y p e p t i d a s e  
is n o t  sens i t ive  to  t h e  p o t a t o  i nh ib i t o r  of t he  p a n c r e a t i c  
c a r b o x y p e p t i d a s e s  A a n d  B wh ich  are me ta lop ro t e inase s  16. 

Ca theps in  A ac t s  chief ly  on  t he  p r o d u c t s  of pa r t i a l  
h a e m o g l o b i n  d e g r a d a t i o n  fo rmed  as a resu l t  of t he  ac t ion  
of c a theps in  D tt. H a e m o g l o b i n  d e g r a d a t i o n  b y  ca theps in  
A occurs  m o s t  r ap id ly  a t  p H  3.5, whereas  w h e n  s y n t h e t i c  
s u b s t r a t e s  are spl i t  by  th i s  enzyme,  t he  o p t i m u m  p H  is 
5.4 17 . 

Since t he  P P I  does no t  i n h i b i t  c a theps in  D ac t iv i ty ,  i t  
would seem t h a t  t he  pa r t i a l  i n h i b i t i o n  of h a e m o g l o b i n  
d e g r a d a t i o n  b y  t he  acid cel lular  p ro teases  a t  p H  3.5 in t he  
presence  of t he  p o t a t o  inh ib i to r ,  obse rved  p rev ious ly  9, ~0, 
depends  on  the  i nh ib i t i on  of th i s  c a t h e p s i n  A inh ib i to r .  

Summary. I t  was found  t h a t  t he  p ro tease  i nh ib i t o r  
f rom t h e  p o t a t o  i nh ib i t s  c a theps in  A ac t iv i ty .  This  
i nh ib i t o r  does no t  i n h i b i t  t he  a c t i v i t y  of c a theps in  B~, 
C a n d  D. 
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Differences in R N A  Content Related to Mating Type  

Several  m e c h a n i s m s  wh ich  reduce  self-fert i l izing a n d  
encourage  r e a s s o r t m e n t  of gene t ic  differences  t h r o u g h  
o u t b r e e d i n g  h a v e  been  descr ibed  in fungiX; bu t ,  un t i l  
now, v e r y  l i t t le  is k n o w n  of the  physio logica l  bas is  of 
m a t i n g  t y p e  d e t e r m i n a t i o n  in these  organisms.  

I n  Ascobolus immersus, 2 alleles (A a n d  a), a t  a single 
locus, d e t e r m i n e  m a t i n g  type .  Th i s  2 allele sys tem,  wh ich  
rep resen t s  t he  s imples t  fo rm of he teroal le l i sm,  is ve ry  
widesp read  be ing  found  in all g roups  of fungi.  

P rev ious  r epor t s  f rom th i s  l a b o r a t o r y  2-a i nd i ca t ed  t h a t  
c e r t a i n  v a r i a t i o n s  in m o b i l i t y  and  R N A  c o n t e n t  are 
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Fig. 1.2.4% polyacryMmide gel electrophoretic pattern of total RNA 
isolated from Ascobolus immersus wild-type strains S2A (A) and 
S2a (B). Abscissa: distance migrated in cm; ordinate: opticaI density 
at 260 nm. 
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Migration 

Fig. 2. 7.5% polyacrylamide gei eleetrophoretic pattern of total 
RNA isolated from Ascobolus immersus wild-type strains S2A (A) 
and S2a (B). Abscissa: distance migrated in am; ordinate: optical 
density at 260 mn. 

in Ascobolus  i m m e r s u s  

r e l a t ed  to t he  d i f fe ren t ia l  res idua l  geno type  or genet ic  
b a c k g r o u n d  of i nd iv idua l s  ; wh ich  sugges ted  t h a t  A scobolus 
m i g h t  be  a mos t  i n t e r e s t i ng  s y s t e m  to  i nves t i ga t e  t h i s  
p r o b l e m  of sexual  d i f f e r en t i a t i on  for wh ich  a d e a r t h  of 
i n f o r m a t i o n  exists.  The  p re sen t  p a p e r  r epor t s  d a t a  
showing  real  dif ferences  in  t h e  r e l a t ive  p ropor t i ons  
of s tabIe  R N A  c o m p o n e n t s  in wild  t y p e  s t r a in s  of oppos i te  
m a t i n g  types  wh ich  are p r o b a b l y  r e l a t ed  to the  genet ic  
con t ro l  of sexua l  deve lopmen t .  

Materials and methods. The  local ly  col lected wi ld - type  
s t r a in  $2 of A. immersus was k ind ly  suppl ied  b y  Dr. J. R. 
BEAUDRY f rom th i s  i n s t i t u t ion .  R N A  was i so la ted  f rom 
the  myce l i um of the  d i f fe rent  s t r a ins  b y  cold phenol ic  
dep ro t e in i za t i on ;  a n d  the  R N A  profi les  were o b t a i n e d  
a f te r  po lyac ry l amide  gel e lec t rophores is ,  as p rev ious ly  
descr ibed 3. 

Results. Figures  1 and  2 show the  e lec t rophore t ic  
p a t t e r n s  of g lobal  R N A  ob ta ined  f rom S2A (A) a n d  S2a 
(B) in  2.4% and  7.5% p o l y a c r y l a m i d e  gels, respect ively .  
One should  expec t  t h a t  t he  re la t ive  p ropo r t i ons  of s t ab le  
R N A  c o m p o n e n t s  to  r e m a i n  c o n s t a n t  in  b o t h  wi ld - type  
s t r a ins  of oppos i te  m a t i n g  types ,  b u t  i t  does no t  (Table). 
The  4S and  5S peaks  are s ign i f i can t ly  h igher  for S2A 
t h a n  S2a, whi le  all  t h e  o the r  R N A  popu l a t i ons  are  p r e sen t  
in  e q u i v a l e n t  p ropor t ions .  5 d i f fe rent  ex t r ac t s  f rom the  
same  s t r a in s  conf i rmed  th i s  a p p a r e n t  r e l a t ionsh ip  
be tween  t he  m a t i n g  t y p e  allele and  t he  re la t ive  R N A  
d i s t r ibu t ion .  

So as to  get  more  i n f o r m a t i o n  a b o u t  such a re la t ionsh ip ,  
one ascus p re sen t ing  8 wi ld - type  ascospores  was isola ted 
in t he  p rogeny  of t h e  wi ld - type  cu l tu re  S2A X S2a. 
E a c h  spore of t he  selected ascus yielded a s t r a in  which  
was backcrossed  to  t he  2 p a r e n t a l  s t r a ins  so as to  de ter -  
m ine  t h e  exac t  m a t i n g  t y p e ;  a n d  t he  R N A  popu la t i ons  
found  in t he  m y c e l i u m  p roduced  b y  each  of t he  8 segre- 
gan t s  were  s tudied.  Surpr iz ingly ,  e lec t rophore t i c  R N A  
profi les of wi ld - type  s t ra ins  wh ich  geno type  is A are 
p rac t i ca l ly  iden t i ca l  to  those  of t he  p a r e n t a l  s t r a in  
S2A (Figures 1A and  2A) a n d  vice versa .  S ta t i s t i ca l  
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