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Evidence in support of two adenosine triphosphatase pathways 
in rat-liver mitochondria 

The quest ion as to the  number  of ATPases  which are act ive,  or m a y  be ac t iva ted ,  
in  ra t - l ive r  mi tochondr ia  is as ye t  an open quest ion (c/. ref3,2). W e  have  recent ly  
o b t a i n e d  evidence 8 which m a y  be in t e rp re t ed  to indica te  the  existence of two dis t inct  
p a t h w a y s  in the  sequence:  

ATP -+ ADP + Pl 

F resh  mi tochondr ia l  suspensions were p repa red  and  i r radia ted* as prev ious ly  
descr ibed  4 in e i ther  o.25 M sucrose or o.25 M sucrose -o .o i  M Tr i s -o .ooI  M E D T A ,  
p H  7.4. Control  mi tochondr ia l  suspensions in py rex  tubes  were r emoved  from the 
i r r ad i a to r  wi th  the  last  i r r ad ia t ion  sample.  Incuba t ions  were per formed in 25-ml 
E r l enmeye r  flasks at  3 °0 for 2o min. Each  flask conta ined  5o mequiv,  ra t - l iver  mi to-  
chondr ia ,  o.o5 M Tris, I m M  ATP,  0.25 M sucrose;  when added,  o . I  % DOC, 4 m M  
Mg ++, and  o. I  m M  DNP.  The final volume was 2 ml. Release of PI from ATP was 
measured  according to LINDBERG AND ERNSTER 5. 

Fig.  I shows the effect of va ry ing  t imes  of i r rad ia t ion  wi th  far-u.v,  l ight  on 
D N P - s t i m u l a t a b l e  ATPase  and  Mg++-st imulatable  ATPase ,  the  l a t t e r  following DOC 
t r ea tmen t .  D N P - s t i m u l a t a b l e  ATPase  is r ead i ly  i nac t i va t ed  b y  far-u.v,  l ight,  while, 
af ter  DOC t r ea tmen t ,  Mg++-st imulatable  ATPase  is res i s tan t  to such inac t iva t ion .  
Iden t i ca l  resul ts  have been ob ta ined  whether  mi tochondr ia  are p repa red  in 0.25 M 
sucrose or in sucrose conta in ing  Tris and  E D T A  (a Mg++ chelator) ,  ind ica t ing  t ha t  
Mg ++ is not  a l imi t ing  fac tor  in the  D N P - s t i m u l a t a b l e  ATPase.  Modifying WADKINS 
AND LEHNINOER'S ~ scheme for the  t r ansphospho ry l a t i ve  chain,  we m a y  make  the 
following no ta t ions  : 

II  Sensitive to u.v. 
Stimulatable by DNP 

]// 

ADP + carrier~-~X + PI 

ATP + X 

ADP + X~-~P 

. , :  'x 
" /  \ //11 

\\1 

Insensitive to u.v. I I I  
Stimulatable by Mg ++ after DOC 

treatment or in aged mltochondria 

ADP + X + Pt 

In  th is  scheme fresh mi tochondr ia ,  capable  of ca ta lyz ing  e lec t ron- t ranspor t  phos-  
pho ry l a t i on  of ADP,  would  c a r r y  out  react ions  I and  I I .  Aged  or DOC- t rea t ed  
mi tochondr i a  would  have  a lesion a t  react ion I I  and  would  t ransfer  phospha te  from 
X,-~P to wa te r  v ia  react ion I I I .  Reac t ion  II,  which would be coupled to electron 
t r anspo r t  in a phosphory la t ing  sys tem,  would  be b locked b y  far-u.v,  l ight.  The  u.v.-  
sensi t ive si te m a y  poss ib ly  be a quinone ac t ing  in an energy-conserva t ion  roleT, s. 
These d a t a  would suppor t  the  view t h a t  two p a t h w a y s  for the  t ransfer  of phospha te  
from A T P  to wa te r  exist ,  one p r e s u m a b l y  invo lved  in ox ida t ive  phosphory la t ion ,  and  

Abbreviations: ATP, adenosine triphosphate; ADP, adenosine diphosphate; PI, inorganic 
orthophosphate; Tris, tris(hydroxymethyl)aminomethane; EDTA, ethylenediaminetetraacetate; 
DOC, deoxycholate; DNP, 2,4-dinitrophenol; mequiv., mitochondria derived from I m g  of 
fresh rat liver. 

* An error appeared in ref. 4 p. 433, concerning the value of lamp emission. The correct 
value is 62 ergs/cm2/sec. 
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the other brought about by dislocation of components due to aging or DOC treatment. 
The latter pathway, involving reaction III,  would presumably be irreversible. 
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Photooxidation of cytochrome c by illuminated chromatophores 
of Rhodospirillum rubrum under anaerobic conditions 

The photosynthetic process in bacteria is thought to involve the simultaneous pro- 
duction of an oxidizing and reducing power in the bacterial chromatophore under the 
the influence of light. This oxidizing and reducing power would result from the 
shifting of electrons in the organized pigment system of the chromatophore, and would 
be expressed in the bacterial cell as cellular oxidation-reduction reactions. It has been 
shown by the experiments of VERNON 1 and more clearly by the work of FRENKEL 2 that 


