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A m i n o  a c i d  i r~orporat ion into Che protein of mitochondr|a a n d  

mitochondrial  f r a g m e n * _ ,  f r o m  be_el h e a r t  

KALF AXD S~tPso,x ~ found  a high i nco rpo ra t i on  of label led amino  acids in to  the  p ro te in  
of  i so la ted  hCaxt mi tochondr i a .  HL'LS.~tA,~'S 2 also o b t a i n e d  the  h ighes t  r a t e  of a m i n o  
ac id  i n c o r p o r a t i o n  in  t h e  m i t o c h o n d r i a l  f rac t ion  of r a t - h e a r t  cy top la sm.  More de ta i l ed  
i n v e s t i g a t i o n s  of  t h e  e x p e r i m e n t a l  conclit ions a n d  e n e r g y  r e q u i r e m e n t s  for the  in-- 
co rpo ra t i on  off r ad ioac t i ve  a m i n o  acids in to  the  pro te in  of bee f -hea r t  m i t o c h o n d r i a  
wil l  be  pub l i shed  elsewhere.  This  r epo r t  gives some p r e l i m i n a r y  resul t s  on the  in- 
c o r p o r a t i o n  off ~*C~leucine in to  s u b m i t o c h o n d r i a l  p a r t i c u l a t e  f ract ions ,  o b t a i n e d  
f r o m  hea~3,- layer  b e e f - h e m  m i t o c h o n d r i a  b y  sonic osci l la t ion a n d  d ig i ton in  t r e a t m e n t .  

TABLE I 

~ I I C - L E U C | . ' X ' E  I N C O R P O R A T I O N  I N T O  T H E  P R O T E I N  O F  F R A C T I O N S  O B T A I N E D  

] ~ t O M  B E E F - H E A R T  M I T O C H O N D R I A  B Y  S O N I C  O S C I L L A T I O N  

The tnitochondlxia w e r e  disrupted by sonic oscillation (M.S.E. sonic disintegrator, 60 XV. 60 kHz/sec) 
f o r  2 mln in a medium containing o.25 M sucrose, 5 mM EDTA, tmM MgCl~ and 6 mg protein/ml, 
a n d  the s ~ l ~ n  was fractionally centrifuged. Incorporation activity was measured b~" in- 
cul~tirag at  37 ~ for z h under shaking in a medium containing 5o mM Tris, 5o mM KC1, 5 mM 
M g ~ ,  t trim EDTA. 30 mM potassium phosphate, 2 mM ADP. 5o/,g of a synthetic amino acid 
mix tu t~  mid o . ~  ~ ?*C]leucine (176000 cuunts;,ain) in a final volume of t ml. The f.nal 
pH was 7-4- The reactions were terminated by the addition of trichloroacetic acid, the mixture 

heated at  9o: f~r g5 rain, and the precipitate was washed with alcohol and ether and plated 
a n d  o~atated in a gnus-flow counter. Corrections were made for background and self-absorption. 

5 peci fic activity Recovery of Recovery of protein 
F ~  (counts]rain]rag incorporation 

protein) activity ( % ) ( % ) 

Intact  mitochondria 

Particulate fraction from 
s o - - r e  a t t e r  t 2  r..~in a t  z 5 o o o  × g 

Paniculate fraction from z5 ooo × g 
mmlOea-na~mt after 45 rain at 105000 × g 

2 2 0  i O O . O  I O O  

2 0 9  7 4 . 3  

x x45 3 0 . 5  

77 

6 

,'!~e b e d - h e a ~  mitc, chondf i a  were p r epa red  accord ing  to CRANE et a ! .~  t he  layers  
be ing  se lma~ted as  desc r ibed  b y  HATEFI AND LESTER 4. Tab le  I shows the  d i s t r i bu t i on  
of  p r o t e i n  a n d  i nco rpo ra t i on  a c t i v i t y  in var ious  f rac t ions  o b t a i n e d  f rom the  mi to-  
c h o n d r i a  a f t e r  sonic  d i s rup t ion .  I t  can  be seen t h a t  t h e  f rac t ion  con t a in ing  the  l ightes t  
t m r t i d e s  ha s  t h e  h ighes t  specific ac t i v i t y .  Tab le  I I  shows t h e  d i s t r i bu t ion  p a t t e r n  a f t e r  
d i g i t o n i n  trea__~nent acco rd ing  to  COOPER AND LEHNIN G E R  5, t he  smal les t  par t ic les  aga in  
h a v i n g  t h e  h ighes t  s t m c ~ c  ac t i v i t y .  Howeve r ,  t he  larger  par t i c les  also show m u c h  m o r e  
a c t i v i t y  t h a n  t h e  or ig inal  m i tochondr i a .  A p p a r e n t l y  t he  d e t e r g e n t  ac t ion  of d i # t o n i n  
n o t  o n l y  b r ings  a b o u t  t h e  l ibe ra t ion  of smal l  s u b m i t o c h o n d r i a l  f r agmen t s ,  b u t  also 
c a u s e s  t h e  r e m o v a l  of  i nac t ive  p ro te in  f rom the  la rger  f r agmen t s .  T h e  i n t e r p r e t a t i o n  
of  t h e  r e su l t s  is s o m e w h a t  compl i ca t ed  b y  an a p p a r e n t  s t i m u l a t i o n  of the  i nco rpo ra t ion  

o /  as  such ,  s ince  t h e  t o t a l  recovery_ of i nco rpo ra t i on  a c t i v i t y  exceeds  I o o / o .  
.Mli h a e t i o n s  t e s t e d  r equ i r ed  energy ,  Mg z+ a n d  the  a d d e d  amino  acid m i x t u r e  

f o r  t h e  i n c o r p o r a t i o n  of  ~14C~leucine. The re  was no beneficial  effect of a a d e d  soluble 
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PRf~LIMINARY NOTES ' ~  

f r a c t i o n s  f r o m  m i t o c h o n d r i a  n o r  of  p H -  5 e n z y m e s  f r o m  r a t  l i ve r .  R i b o n u e l e a s e  
(EC 2 .7 .7 .16)  c a u s e d ' o n l y  5 % i n h i b i t i o n ,  i f  a d d e d  in  a m o u n t s  t h a t  t o t a l l y  b toc ik  
m i c r o s o m a l  s y s t e m s  (cf. ROODYN et al,6). W i t h  c h l o r a m p h e n i c o l  ( 5 0 / ~ g / m l )  a n  i~a- 
h i b i t i o n  w a s  o b t a i n e d  of  a t  l e a s t  95 % (cf. RENDIT). T r a n s p e p t i d a t i o n  in  t h e  s e n s e  
r e c e n t l y  d e s c r i b e d  b y  SUTTIE s a p p e a r s  t o  be  e x c l u d e d ,  s i nce  t h e  i n c o r p o r a t i o n  w a s  
i n h i b i t e d  a t  l e a s t  9 ° % b y  0.5 m M  9 , 4 - d i n i t r o p h e n o l .  

T A B L E  I [ 

D I S T R I B U T I O N  O F  ~ I ~ C j L E U C I N E - I N C O R P O R A T i O N  A C T I V I T Y  A N D  P R O T E I N  I N  

D I G I T O N I N  F R A G M E N T S  FROM H E A V Y - L A Y E R  B E E F - H E A R T  M I T O C H O N D R I A  

The mitochotldria were pre t rea ted  a t  0 ° for 3 ° min in a medium con ' _ining I ~/o digitonin {E. ~ea-ck 
A.G.), 5o mM sucrose and  5 mg  protein/ml.  The condit ions of incubat ion and  t r e a t m e n t  of  *,he 

radioact ive precipi ta tes  are given in Table I 

Specific activity Recovery of Recovery of prowin 
Fraction (counts/rain/rag incorporation 

protein) activity ( % ) ( % ) 

i n t a c t  mi tochondr ia  

Par t icu la te  fraction from the digi tonin- t reated 
mi tochondr ia  af ter  25 rain a t  75ooo × g 

Par t icu la te  fraction from 75ooo × g 
supe rna t an t  af ter  30 min a t  105000 x g 

2 2 5  1 0 0 . O  IOO 

652 95.5 33 

996 26.6 '6 

I n  c o n c l u s i o n ,  i t  is c l e a r  t h a t  i t  is p o s s i b l e  t o  o b t a i n  f r a c t i o n s  f r o m  h e a r t  ~ t , o -  
c h o n d r i a  w h i c h  s h o w  a m u c h  h i g h e r  spec i f i c  a c t i v i t y  w i t h  r e s p e c t  t o  a m i n o  a ~ d  ~a-  

c o r p o r a t i o n  t h a n  t h e  i n t a c t  p a r t i c l e s ,  e v e n  h i g h e r  t h a n  t h e  a c t i v i t i e s  g e n e r a l l y  r ~  
fo r  m a m m a l i a n  r i b o s o m a l  a n d  m i c r o s o m a l  s y s t e m s .  T h e  p r o p e r t i e s  of  t h e  i n c o r p o r ~  ,~m 
s y s t e m  in  t h e s e  s u b m i t o c h o n d r i a l  p a r t i c l e s  a r e  e s s e n t i a l l y  t h e  s a m e  a s  t h o s e  i n  " _ ~ a o t  
m i t o c h o n d r i a .  
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