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t ively) are  h igh,  and  nea r ly  equa l ly  so, du r ing  t he  init ial  in terva ls .  The  R N A  p h o s p h o r u s  would  
a p p e a r  to m o v e  as fol lows: Sp - -+  DS - -+  R N P .  

The  evidence  on t h e  m a n n e r  in wh ich  r ibonucleic  acid pa r t i c ipa tes  in p ro te in  syn the s i s  is 
still  f r a g m e n t a r y .  If  such  a pa r t i c ipa t ion  requi res  t he  rap id  renewal  of t he  nucleic  acid, our  obser-  
va t i ons  would  sugges t  t h a t  t h e  r ibonucleic  acid of t h e  R N P  par t ic les  of t he  mic rosomes  is no t  
direct ly involved  in t h e  fo rma t ion  of mic rosoma l  prote in ,  t h o u g h  t he  p ro te in  precursors ,  a c t i va t ed  
in t he  Sp fract ion,  m a y  be  a s sembled  in t he  mic rosomes  to form the  final po lymer .  I t  is pe rhaps  
s ignif icant  t h a t  t he  cy top l a smic  s u p e r n a t a n t  f ract ion,  in which  t he  enzymic  ac t iva t ion  of a m i n o  
acids  s h a s  been  shown  to occur  ~,7, also con ta ined  the  r ibonucleic  acid exh ib i t ing  t he  h ighes t  
ini t ial  u p t a k e  of asp. 

W e  shal l  s u b m i t  more  deta i led  i n fo rma t ion  on these  s tudies  in due  course.  Th i s  work, which  
benef i ted  f rom the  technica l  ass i s tance  of Miss EDITH A. LAWRENCE, has  been  suppo r t ed  b y  
research  g r a n t s  f rom the  U.S. Publ ic  H e a l t h  Service, t he  Na t iona l  Science F o u n d a t i o n  and  t h e  
Rockefel ler  F o u n d a t i o n .  
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The distribution of protease activities on liver cell fractions 

Using  hemog lob in  as a subs t r a t e ,  DE DUVE a n d  co-workersZ, 2 found  the  h ighes t  c a theps in  ac t iv i ty  
in t he  l ight  m i t o c h o n d r i a  f rac t ion  of l iver homogena t e s .  Ear l ier  MAVER AND GRECO 3 had  found  
t h a t  t he  to ta l  m i t o c h o n d r i a  f rac t ion  con ta ins  t he  h ighes t  pe rcen tage  of t he  to ta l  p ro tease  ac t iv i ty  
of  l iver h o m o g e n a t e s  no t  only  w h e n  hemoglob in ,  b u t  also w h e n  benzoy l - l - a rg in inamide  was  used  
as a subs t r a t e .  

As ca theps in  is the  collective n a m e  for t he  t i ssue  p ro te inases  a n d  o ther  proteases ,  e.g. di- 
pep t idases  a n d  a ca rboxypep t idase ,  also occur  in t he  t i s sues  we t h o u g h t  it  would  be in te res t ing  
to s t u d y  the  p ro tease  ac t iv i t ies  of t he  l iver cell f rac t ions  wi th  syn the t i c  subs t ra t e s ,  specific for 
va r ious  pro teases .  

1:5 r a t  liver h o m o g e n a t e s  were p repared  in o.25 M sucrose.  The  h o m o g e n a t e  was  layered 
on 0.35 M sucrose  and  cen t r i fuged  for 5-5 rain a t  9oo × g in order  to  s e d i m e n t  the  nuc lear  f ract ion.  
The  s u p e r n a t a n t  con ta in ing  t he  o the r  subcel lu lar  c o m p o n e n t s  was  cen t r i fuged  for 12 min  a t  
18,ooo x g. The  to t a l  m i t ochond r i a  s e d i m e n t e d  in th i s  w a y  could be sepa ra ted  in to  t he  l ight  
and  t he  h e a v y  f rac t ion  b y  r e s u s p e n d i n g  t h e m  in o.25 M sucrose,  cen t r i fug ing  for 8 rain a t  i i , o o o  
× g, and  r e suspend ing  t he  s l ight ly  p i nk  l ight  m i t o c h o n d r i a  layer  (easily d i s t ingu ishab le  f rom 

the  da rk  yellow h e a v y  m i t o c h o n d r i a  layer) by  caus ing  a slow r o t a t o r y  m o v e m e n t  in t he  super -  
n a t a n t  by  m e a n s  of a smal l  pest le  f i t ted in to  t he  cen t r i fuge  tube .  The  suspens ion  ob ta ined  in 
th i s  w a y  was  t h e n  t r ans fe r red  to  a n o t h e r  cen t r i fuge  t u b e  and  t he  l ight  m i tochond r i a  spun  down 
by  cen t r i fug ing  for 12 mi n  a t  i8,ooo × g. T he  whole procedure  was  carr ied ou t  a t  a b o u t  2 ° C. 
The  final s u p e r n a t a n t  ob ta ined  by  s ed i men t i ng  the  to ta l  m i tochond r i a  was  n o t  f r ac t iona ted  
fu r the r ;  t h u s  it  still con ta ined  t he  microsomes .  In  order  to avoid  d a m a g e  as m u c h  as possible 
the  s e d i m e n t e d  f rac t ions  were n o t  washed .  

W i t h  m o s t  s u b s t r a t e s  t he  p ro tease  ac t iv i t ies  of the  f rac t ions  were d e t e r m i n e d  b y  m e a n s  of 
the  recen t ly  descr ibed micro-modi f ica t ion  of S~rensen ' s  f o rma ldehyde  m e t h o d  4. I n  the  case of 
benzoy l - l - a rg in inamide  t he  ac t iv i ty  was  m e a s u r e d  by  d e t e r m i n a t i o n  of t he  l ibera ted  a m m o n i a  s. 
The  ra te  of hydro lys i s  of hemog lob in  by  t he  f ract ions ,  s tud ied  in order  to check our  f rac t iona t ion  
t echn ique  as  compa red  wi th  t h a t  emp l oyed  by  DE DUVE, was  de t e rmined  by  m e a n s  of t he  ANSON 
methode ,  7. 
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All homogena te s  and  suspensions  of f ract ions  were s tud ied  in the presence of "Uriton X-J oo ~, 
added  a few minu t e s  before t h e y  were added  to  the  o ther  componen t s  of the react ion mixture* .  
As mic ro -me thods  were used for the de t e rmina t i on  of the ra te  of hydro lys i s  of the  pep t ide  bonds,  
the t o t a l  vo lumes  of the  reac t ion  m i x t u r c s  could be kep t  as low as a few ml, con ta in ing  a m o u n t s  
of f rac t ions  cor responding  to  a few hundred  mg liver, while the a m o u n t s  of the var ious  subs t r a t e s  
ranged  from 3 to 15 mg. The p H ' s  corresponded to the  p H - o p t i m a  of the hydro lys i s  of t i le  sub- 
s t ra tes .  

The resul t s  can be s u m m a r i z e d  as follows: The g lycy lg lye ine  d ipep t idase  (de termined in 
the  presence of Co-ions) and  the  t r ig lyc ine  pep t idase  a c t i v i t y  (de termined in the  absence of Co-ions) 
appea red  to be concen t r a t ed  for ioO°,o in the  s upe r na t a n t .  On the o ther  hand,  ca theps in  :\ ac t iv i ty ,  
measu red  w i t h  cbz-l-glutamyl-l-tyrosine, was comple t e ly  absen t  from the  supe rna t an t .  Most was 
found in the  mi tochondr ia ,  the  ra t io  be tween  the  a m o u n t s  found in the l igh t  and  the h e a v v  
f rac t ion  being a b o u t  6: 4. The l a t t e r  resu l t  s o m e w h a t  resembles  the  resul ts  ob ta ined  wi th  hemo-  
globin as snbs t ra te .  In  our  e x p e r i m e n t s  the  ra t io  for l igh t  and  h e a v y  mi tochondr i a  was abou t  5 :]. 
Accord ing  to DE DUVE 2 the  ra t io  is a b o u t  2:1 in purif ied p a r e n c h y m a t o u s  cells. We found a 
h igher  ac t iv i ty ,  expressed  as pe rcen tage  of the  a c t i v i t y  of the homogenate ,  in the  nuc lear  f rac t ion  
t h a n  DE DUVE and  a lower in the  supe rna t an t .  However ,  in our  expe r i men t s  the  nuclear  f ract ions  
were no t  washed,  while  in DE DOVE'S e xpe r im e n t s  t h e y  were washed.  I t  is r e m a r k a b l e  t h a t  wi th  
hemoglob in  as a subs t ra te ,  we as well as DE DUVE found a considerable  a c t i v i t y  in the  s u p e r n a t a n t  
while  wi th  cbz - l -g lu tamyl - l - ty ros ine  as a subs t r a t e  we were unab le  to  de tec t  any  a c t i v i t y  even 
in  a ve ry  concen t r a t ed  sup e r na t a n t ,  viz. the  s u p e r n a t a n t  of a i :1.5 h o m o g e n a t e  in o.25 M sucrose. 
Ca theps in  B a c t i v i t y  measured  wi th  benzoy l - l -a rg in inamide  as a s u b s t r a t e  was  d i s t r i bu t ed  in 
al l  f ract ions.  The  a m o u n t  in the  s u p e r n a t a n t  was  only  a l i t t l e  lower t h a n  in the  t o t a l  m i tochondr i a  
f ract ion,  while  the  ra t io  be tween  the  l igh t  and  h e a v y  m i toc hond r i a  was on the  average  abou t  5:4. 
Again,  different  resul ts  concern ing  the  c a r b o x y p e p t i d a s e  a c t i v i t y  were ob ta ined  wi th  cbz-glycyl-  
l - pheny la l an ine  as a subs t ra te .  No a c t i v i t y  could be de tec ted  in the  s u p e r n a t a n t  (even from a 
i :1. 5 homogena te ) ,  while  80 to  90% of the  t o t a l  a c t i v i t y  of the  h o m o g e n a t e  was p resen t  in the  
mi tochondr i a .  In  th i s  case, the  h e a v y  m i toe hond r i a  f rac t ion  was much  more ac t ive  t h a n  the  l igh t  
f r ac t ion :  the  ra t io  was  on the  ave rage  a b o u t  IO :I. 

W i t h  the  excep t ion  of the  g lyey lg lye ine  d ipep t idase  and t r ig lye ine  pep t idase  ac t iv i t ies ,  some 
a c t i v i t y  was  a lways  found in the  nuc lear  fract ion.  This  m a y  be caused by  the  c o n t a m i n a t i o n  of 
these unwashed  f ract ions  wi th  mi tochondr ia ,  t h o u g h  i t  is not  exc luded  t h a t  the  nucleus  also 
con ta in s  the  enzymes  s tudied .  

These  obse rva t ions  raised m a n y  ques t ions  t h a t  c a n n o t  be discussed in th i s  note.  
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