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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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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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ana lys i s  of the  m e a n  R N A  p ropor t i ons  f o u n d  in these  
s t r a ins  (Table) con f i rmed  t h a t  t he  5-4S/25S ra t io  is 
more  t h a n  twice  as g rea t  for A s t r a i n s  t h a n  a s t ra ins .  

Discussion. A n u m b e r  of p rev ious  e x p e r i m e n t s  f rom 
th i s  l a b o r a t o r y  2-~ gives  real  conf idence  in t he  conc lus ion  
t h a t  v a r i a t i o n s  in s t ab le  R N A  c o m p o n e n t s  s u c h  as 
those  obse rved  b e tween  wild t y p e  s t r a in s  S2A a n d  S2a 
are  n o t  due  to  d i f ferences  in s t ab i l i t y  a n d / o r  e x t r a c t a b i l i t y  
of t h e  v a r i o u s  R N A  c o m p o n e n t s ,  b u t  r ep r e sen t  a t r ue  
profile of t h e  r ibonucle ic  popu la t i ons .  

O th e r  fac tors ,  s u c h  as 1. g r o w t h  ra te  or phys io log ica l  
d i f ferences  r e l a t ed  to g r o w t h  ra te ;  2. m o r p h o g e n e t i c  or 
d e v e l o p m e n t a l  d i f ferences  ; or 3. specific p roper t i e s  re la ted  
to m a t i n g  type ,  m i g h t  well  be re la ted  to  these  a l te red  R N A  
profiles.  Dif ferences  in r a t e  of g r o w t h  of c o m p a t i b l e  
s t r a i n s  of  Ascobolus~, ~. as  well  as  o b s e r v a t i o n s  a b o u t  t he  
fun c t i o n a l  s igni f icance  of v a r i a t i o n s  in R N A  c o n t e n t  
assoc ia ted  w i th  ce r t a in  s t a t e s  of cell m e t a b o l i s m s ,  h a v e  
been  r epo r t ed  in m a n y  occas ions  7-ts. Since g r o w t h  
cond i t ions  a n d  g r o w t h  r e sponses  were iden t ica l  for  b o t h  
t y p e s  of cu l tures ,  we p r e s u m e  t h a t  g r o w t h  r a t e  h a s  l i t tIe 
effect  on R N A  c o n t e n t  in t he  p r e s e n t  case. Tile second  
poss ib i l i ty  is m o re  di f f icul t  to  e v a l u a t e  m a i n l y  because  
t he  d a t a  r ep re sen t  one g r o w t h  po in t  only.  (This a l t e r n a t i v e  
is now being  i n v e s t i g a t e d  in th i s  l abora to ry ) .  Bu t ,  t he  

Mean relative proportions ol stable RNA components found in wiId 
type strains of Ascobolus immersus 

Strains Mating type Ratios (%) 

19S/25S 5-4S/25S 5S/4S 

$2 A 91.5 4- 3.7 33.1 4- 5.3 55.3 -4- 11.9 
$2 a 93.0 4- 3.5 13.8 4- 3.1 56.3 4- 6.7 
$2-1-1 A 90.6 ~ 2.0 32.5 4- 4.2 47.0 ~ 1.5 
$2-1-2 a 95.6 4- 1.6 12.3 ~ 1.0 61.6 4- 3.8 
$2-1-3 A 86.9 4- 1.6 39.9 4- 3.4 42.7 + 3.6 
$2-1-4 a 94.6 4- 1.4 17.5 4- 1.2 49.0 =t= 1.4 
$2-1-5 a 88.9 4- 2.8 11.6 ~ 1.7 58.4 4- 4.1 
$2-1-6 a 87.4 4- 5.4 10.4 4- 2.7 54.6 4- 2.5 
$2-1-7 A 95.7 4- 1.8 32.6 ~t= 2.5 64.3 4- 7.5 
$2-1-8 A 92.8 4- 2.3 27.4 4- 0.8 67.3 4- 4.0 

RNA ratios (%) were obtained using the height of the 25S peak as 
reference (100%) in 2.4% gels and that of the 4S peak (100%) in 
7.5% gels. Such a comparative method has already been used in the 
pasta,4, ~ and facilitates the analysis of eleetrophoretic profiles. 
Equality of the means and of the variances was tested at the 5 and 1 
percent levels using the t and F distributions respectively. All the 
19S/25S and 5S/4S RNA ratios in the strains studied are statistically 
equivalent. $2-1 is the code number of the 8 spores of the wild type 
ascus resulting from the crossing S2A • S2a. 

fac t  t h a t  t he  ~RNA cha rac te r i s t i c s  obse rved  in t h e  
p a r e n t a l  s t r a i n s  of oppos i t e  m a t i n g  t y p e s  are  t r an s -  
m i t t e d  to  t he  p r o g e n y  w i t h  a ce r t a in  accuracy ,  a n d  t h a t  
s i s ter  spores  show  e q u i v a l e n t  R N A  con ten t ,  s u p p o r t  well 
the  idea t h a t  these  a l t e red  R N A  profi les are, in some  way,  
r e l a t ed  to  t he  m a t i n g  t y p e  proper t ies .  

T h e  b iochemica l  c ha nge s  respons ib le  for s e xua l  differen- 
t i a t i on  in fung i  are still  far  f r om be ing  c omple t e ly  
def ined  a nd  unde r s tood ,  a nd  n u m e r o u s  wild t y p e  asci  
m u s t  be s t ud i e d  before a n y  genera l  t e n d e n c y  in th i s  
r e ga rd  c a n  be es tab l i shed .  Never the less ,  t he re  is c lear ly  
p o t e n t i a l  for more  e x t e ns ive  sea rch  a m o n g  t h e  fung i  for  
s u c h  cause-ef fec t  re la t ionsh ips ,  s ince t h e y  m a y  p rov ide  
clues a b o u t  t he  phys io log ica 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  o rgan i sms .  

Rdsumd. Des v a r i a t i o n s  i m p o r t a n t e s ,  au  n ive a u  des 
p o p u l a t i o n s  r ibonuc l6 iques  s tab les  de t y p e s  4S et  5S, 
d i s t i n g u e n t  les souches  s a u v a g e s  d'Ascobolus immersus. 
Ces p o p u l a t i o n s  d ' A R N  son t  n e t t e m e n t  p lus  consid~- 
rab les  chez S2A que  S2a;  e t  ce t t e  re la t ion  en t r e  le profi t  
61ectrophor6t ique et  le s igne se r e t r ouve  mSme  d a n s  u n  
a sque  de r e c o m b i n a i s o n  r 6 s u l t a n t  d ' u n  c ro i semen t  en t re  
ces d e u x  souches  s a u v a g e s  de s ignes  oppos6s.  Cet te  
ca rac t6 r i s t ique  & i m p o r t a n c e  p o u r r a i t  p r o b a b l e m e n t  8tre 

l 'or igine de l ' h6 t6 ro tha l l i sme  chez ce c h a m p i g n o n  
Ascomycg te .  
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T h e  K a r y o t y p e  o f  D u s i c y o n  gr i seus  ( C a r n i v o r a  Canidae)  

Th e re  is l i t t le  c h r o m o s o m e  i n f o r m a t i o n  t o d a y  conce rn ing  
t h e  S o u t h  A m e r i c a n  foxes  of t he  genus  Dusicyon. T h e  
only  species  r epor t ed  ha s  been  Dusicyon velulus (2 N = 
74, N F  = 76)1, of w h i c h  on ly  t he  c h r o m o s o m e s  of a 
f emale  i nd iv idua l  are known .  I n  t h e  p r e s e n t  paper ,  ne w  
karyologica l  d a t a  a b o u t  foxes  of th i s  g e n u s  are given.  The  
c h r o m o s o m e s  of Dusicyon griseus a n d  add i t i ona l  in fo rma-  
t ion  a b o u t  t h e  sex  c h r o m o s o m e s  of t h i s  genus  are m a d e  
k n o w n  for t h e  f i rs t  t ime .  

The  c h r o m o s o m e s  were o b t a i n e d  f rom the  bone  m a r r o w  
a n d  t e s t e s  of y o u n g  a n i m a l s  p r e v ious ly  in jec ted  w i th  
colehicine 0.1%. T h e  c h r o m o s o m e  p r e p a r a t i o n s  were 
m a d e  w i t h  a modi f ied  t e c h n i q u e  of FORD and  HAMERTON ~ 
a n d  were la te r  s t a ined  w i t h  G ie msa  solut ion.  The  sk in  and  

1 D. H. WURSTER and K. BENIRSCHKE, Chromosoma 24, 336 (1968). 
2 C. E. FORD and I. L. HAMERTON, Stain. Tech. 37, 247 (1956). 


