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R N A  is in fair  a g r e e m e n t  wi th  t he  va lue  of 29 ca lcula ted  f rom the  p a r a m e t e r s  of t h e  hypo the t i c a l  
pro la te  ellipsoid deduced  f rom t he  l igh t - sca t t e r ing  and  e lec t ron-microscopy resu l t s  and  used  to 
fit t h e  da ta .  

F r o m  these  resu l t s  it  can  be conc luded  t h a t  R N A  of t he  a sc i t e s - t umor  cell cons is t s  of c o m p a c t  
g lobular  molecules,  bes t  descr ibed as prola te  ell ipsoids of revolut ion.  Th i s  would  accoun t  for t he  
low viscos i ty  of i ts  so lu t ions  a n d  t h e  h igh  s ed i men t a t i on  coefficient observed.  These  resul ts ,  
however ,  h a v e  to  be considered only  as p re l iminary  and  sub jec t  to some  u n c e r t a i n t y  since R N A  
is u n s t a b l e  and  sub jec t  to deg rada t ion  bo t h  upon  freezing and  t h a w i n g  and  upon  s t a n d i n g  in 
so lu t ion  a t  r o o m  t e m p e r a t u r e .  F u r t h e r  work  is in progress  wi th  t he  a im  of e l imina t ing  t he se  
compl ica t ions .  
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The nature and action of mitochrome 

POLLS AND SHMUKLER 1 recen t ly  descr ibed t h e  p repa ra t i on  f rom d is in tegra ted  mi tochond r i a  of  
a purif ied p ro te in  wh ich  ac t i va t ed  t h e  l a t en t  adenos ine  t r i p h o s p h a t a s e  (ATP-ase) and  uncoup l ed  
ox ida t ive  p h o s p h o r y l a t i o n  in f resh ly  p repa red  mi tochondr ia .  Since t he  abso rp t ion  s p e c t r u m  of  
th i s  p r epa ra t i on  r e sembled  t h a t  of a h a e m  c o m p o u n d ,  t he  a u t h o r s  gave  it  t h e  n a m e  m i t o c h r o m e .  
These  f indings are  of considerable  in te res t ,  s ince i t  seems  probable  t h a t  m i t o c h r o m e  is respons ib le  
for t h e  d e v e l o p m e n t  of A T P - a s e  a n d  loss of p h o s p h o r y l a t i v e  ac t iv i ty  du r ing  t he  ag ing  of m i to -  
chondr i a .  

To s t u d y  t h e  re la t ionsh ip  be t ween  th i s  h a e m  c o m p o u n d  a n d  t he  uncoup l ing  of ox ida t ive  
p h o s p h o r y l a t i o n  by  t he  m i t o c h r o m e  prepara t ion ,  t he  l a t t e r  was  p repa red  I and  t e s ted  as a n  
inhib i tor  of t h e  ATP- inorgan ic  p h o s p h a t e  exchange  reac t ion  in t he  presence  of va r ious  s u b s t a n c e s  
k n o w n  to reac t  wi th  h a e m  c o m p o u n d s  in genera l  and  m i t o c h r o m e  in par t icu lar .  Table  I s h o w s  
t h a t  m i t o c h r o m e  inh ib i ted  t h e  exchange  a l mos t  complete ly ,  while t he  o ther  subs t ances  were  
w i t h o u t  effect, e i ther  in t he  presence  or in t he  absence  of mi tochrome .  The  resu l t s  indicate  t h a t  
unde r  our  condi t ions  t he  exchange  reac t ion  is i n d e p e n d e n t  of t he  s t a t e  of ox ida t ion  or r educ t ion  
of c o m p o n e n t s  of t he  r e sp i ra to ry  chain,  sugges t ing  t h a t  a h a e m  is no t  d i rec t ly  involved  in t he  
e x c h a n g e  react ion.  Since NazS204, K3Fe(CN)6 , CO and  K C N  h a d  no effect on  t he  inhib i t ion  of  
t he  exchange  reac t ion  b y  t he  m i t o c h r o m e  prepara t ion ,  whereas  these  c o m p o u n d s  caused  m a r k e d  
changes  in t he  abso rp t ion  s p e c t r u m  1, i t  b ecame  doub t fu l  w h e t h e r  t h e  h a e m  could be responsib le  
for t he  inh ib i to ry  effect. I t  was  also found  t h a t  t he  inh ib i to ry  ac t iv i ty  was  no t  lost  if a fine sus -  
pens ion  of h e a t - t r e a t e d  (IO rain a t  IOO °) m i t o c h r o m e  was  used.  I t  m a y  be conc luded  there fore  
t h a t  ne i the r  p ro te in  nor  h a e m  b u t  a n o t h e r  c o m p o n e n t  of t he  p repa ra t i on  m u s t  be t h e  ac t ive  
inhibi tor .  

I t  was  found  t h a t  th i s  s u b s t a n c e  was  readi ly  ex t r ac t ed  by  isooctane,  wh ich  caused  l i t t le  
p rec ip i ta t ion  of p ro te in  or a l t e ra t ion  in t h e  p i g m e n t  as ev idenced  by  t he  u n c h a n g e d  s p e c t r u m  
of m i t o c h r o m e  af te r  ex t rac t ion .  T he  i sooctane  was  evapo ra t ed  in t he  absence  of air and  t he  
res idue  dissolved in 96 % ethanol .  I t  c an  be seen f rom Exp t .  2 t h a t  t he  i sooctane  ex t r ac t  caused  
a m a r k e d  inh ib i t ion  of t h e  e x c h a n g e  reac t ion  and  t h a t  t he  ex t r ac t ed  m i t o c h r o m e  h a d  no effect. 
I n  o the r  expe r imen t s ,  i t  was  found  t h a t  th i s  inhib i t ion  could be abol ished by  a l b u m i n  and  t h a t  
t he  i sooctane  e x t r a c t  also s t rong ly  inhib i ted  t he  p h o s p h o r y l a t i o n  coupled to t h e  ox ida t ion  of 
succinate .  
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TABLE I 

EFFECT OF MITOCHROME AND OF SUBSTANCES REACTING WITH HAEM COMPOUNDS ON 
THE ATP-INORGANIC ]PHOSPHATE EXCHANGE REACTION 

Incuba t ion  medium:  KC1, 98 / ,moles ;  MgC1 v 6 / ,moles ;  ethylenediamine tetraacetate,  1.5 /*moles; 
ATP, 9#mole s ;  t r i s (hydroxymethyl )aminomethane-ace ta te ,  p H  7.0, 75/*moles; phosphate ,  
p H  7.o, containing a~p, io / ,moles .  Mitochrome (in Expt .  i, o.16 mg protein, in Expt .  2, 0.33 mg 
protein) where indicated. Final volume, 1.45 ml. The reaction was s tar ted by the addition of 
o.o 5 ml liver mitochondria ,  isolated in o .25M sucrose and the exchange S measured over 15 rain 
at  20 °. The values are corrected for ATPase activity. In  Expt .  2, the mi tochrome prepara t ion  

was extracted twice at 20 ° with 3 vol. isooctane by  shaking by  hand. 

aatom P exchanged/rag protein/h Inhlbition 
Expt. Addition 

No milockrome Mitockrome (%) 

None 4.1 0. 4 
Na2S=O4 ( I° -=M) 3-5 0.2 
K3Fe(CN)6 ( I ° -=M) 4.3 0.2 
KCN ( io-4M) 3-7 0-4 
CO (lOO% in gas phase) 3.5 0.2 

+ IO-3M Na=S20 a 

N o n e  3.3 0.2 
E thanol  (2. 4 % final conch.) 3.3 
Isooctane ext rac t  of mi tochrome o.i  

in 2. 4 ~o alcohol (final conch.) 
Isooctane-extracted mi tochrome 2.8 

9 ° 
94 
95 
89 
94 

Prepara t ions  s of cytochrome a + a 3, allowed to age at  4 ° for several days, contained a 
p igment  wi th  the  following absorpt ion  peaks:  oxidized, 41o m/*; oxidized + KCN, 418 m/*; 
reduced, 422 m # ;  reduced + CO, 418 m/*. Mitochrome has  broad peaks in the same regions and 
showed the same spectral  shifts with CO and KCN. Acid-acetone extracts  4 of mitochrome and 
of the aged prepara t ion  of cytochi-ome a + a 3 w e r e  m a d e  alld the haems  chromatographed on 
paper  using lutidine-NH35. Both haems  migrated with an R F of 0.85 and as a single spot  when 
mixed. Alkaline-pyridine extract ion e of the acid-acetone-extracted mitochrome yielded a reduced 
pyr idine  p ro tohaemochromogen  with  absorpt ion  peaks at  556, 523 and 416 m/*. Thus,  mitochrome 
contains the haems  f rom cytochromes  b*, a and a s, bu t  does not  show the characterist ic spectra  
of these cytochromes.  The format ion of the mitochrome-like p igment  in the  prepara t ion  of cyto- 
chrome a + a s was accompanied by  the release of an isooctane-extractable substance with the 
same inhibi tory propert ies  as the substance extractable from mitochrome.  

F r o m  these results  it can be concluded tha t  the component  [s~ ill the mi tochrome prepara t ion 
which is [are] responsible for its spec t rum is [are] derived f rom cytochromes,  tha t  the component  [s~ 
responsible for its effect on the exchange reaction and oxidative phosphoryla t ion  can be separated 
f rom the  p igment  and tha t  the inhibit ion mus t  be ascribed to material  contained in the mi tochrome 
prepara t ion  soluble in organic solvents. 
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• Cytochrome b bands  were observed following the  acetate precipitat ion in the mitochrome 
prepara t ion  procedure, but  rapidly disappeared on s tanding in the ethanolamine buffer. 
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