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Fractionation of micro$omal proteins by a non-ionic detergent 

A considerable  a m o u n t  of evidencet,=, s has  been a c c u m u l a t e d  to show t h a t  the  combined  pro te ins  
of the  microsome fract ion incorpora te  labelled ami no  acids  more  readi ly  t h a n  those  of a n y  o ther  
cell fraction.  I t  would be of g rea t  in te res t  to know the  n a t u r e  of the  pro te ins  into which th is  
incorpora t ion  occurs.  A t t e m p t s  have  been made  to ob ta in  prote in  cons t i t uen t s  of microsomes  
by  ex t r ac t ion  with sod i um deoxycho la te  4 or sod ium chloride followed by sod ium hydrox ide  s. 
The  prote in  f ract ions  which r emained  associa ted  with ribonucleic acid (RNA) af te r  such t r e a t m e n t s  
were usua l ly  found,  a f te r  shor t  periods of incorporat ion,  to have  h igher  specific radioact iv i t ies  
t h a n  those  devoid of RNA.  

In  an a t t e m p t  to find o ther  s ignif icant  m e t h o d s  of f rac t ionat ion  of the  pro te ins  of the  micro-  
some  fract ion a non-ionic de te rgen t  (Lubrol  W) was used here as a first t r e a t m e n t .  Such an  a g e n t  

was chosen in preference to ionic de t e rgen t s  since it m i gh t  be expec ted  to be less likely to dena tu re  
t he  pro te ins  6, so t h a t  specific prote in  complexes  m a y  be ex t rac ted  in thei r  original s ta te .  

Male Wis t a r  a lbino ra t s  were killed by perfus ion  with ice-cold 0 .25M sucrose  under  an-  
aes thes ia  induced  by pen toba rb i tone  sodium.  In expe r i men t s  designed to examine  the  incorpo- 
ra t ion  of radioact ive  phenyla lan ine ,  the  ra t s  were killed by breaking  thei r  necks.  The  livers were 
quickly  removed  and  immersed  in ice-cold 0.25 M sucrose solut ion ( t ime t aken :  45 sec). Microsome 
pellets  were prepared  according to the  t echn ique  of LITTLEFmLD et al.  4, except  t h a t  the  microsomes  
were cent r i fuged from the  mi tochondr ia l  s u p e r n a t a n t  liquid which had  been di luted with 0. 7 
vo lumes  of o . 2 5 M  sucrose.  The  microsome pel lets  were resuspended  with the  aid of a po ly thene  
pest le in Lubrol  W dissolved in o .25M sucrose. T h e y  were then  cent r i fuged a t  Io5,ooo × g for 

h to give the  "de t e rgen t  pellet" ,  which had  the  same  appea rance  as the  microsome pellet. 
The  s u p e r n a t a n t  l iquid was some t i mes  freeze-dried and  excess  de te rgen t  was ex t rac ted  with 
acetone.  All samples  were then  ana lysed  for R N A  and  to ta l  prote ins  according to LITTLEFIELD 
et al .  4. Lipid phospho rus  was de te rmined  on the  
c h l o r o f o r m - e t h a n o l - e t h e r  ex t rac t .  The  final pro- 
tein res idue was a s sayed  for rad ioac t iv i ty  on 
po ly thene  p lanche t s  (i cm s) in an  end-window 
coun t e r  connec ted  to a scaling uni t  (Type IooC, 
P a n a x  E q u i p m e n t  Ltd.) .  

Fig. t shows the  effect of different  concen-  
t r a t ions  of l .ubrol  W on the  compos i t ion  of the  
de te rgen t  pellet. I t  can be seen tha t ,  a t  all con- 
cen t r a t ions  used, v i r tua l ly  all the  R N A  is re- 
covered in the  de te rgen t  pellet.  The  propor t ion  
of protein  r ema in ing  in th is  pellet reached a 
p la t eau  a t  a value  of a p p r o x i m a t e l y  5O°o in the  
presence  of de te rgen t  concen t r a t i ons  b e t w e e n  

o. z 75 % to 2.o %. In con t r a s t  the  lipid p h o s p h o r u s  
fell progress ively  unti l ,  a t  a concen t ra t ion  of 
Lubrol  W of l ..5 °4, it reached a value  of approxi-  
m a t e l y  o/ 2o /o of t h a t  found in the  microsome 
pellet. In  the  de te rgen t  pellet the  a m o u n t  of 
pro te in  found was a p p r o x i m a t e l y  4 1/2 t imes  the  
a m o u n t  of RNA.  I t  m a y  be noted tha t  this  
a m o u n t  of protein  is cons ide rab ly  g rea te r  t h a n  
t h a t  which LITTLEFIELD et a lA  observed  af te r  
t r e a t m e n t  of the  microsome pellet with  sod ium 
deoxycho la te .  
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Frac t iona t ion  of  microsomal con- 
s t i t uen t s  by Lubrol  W. EJ--L2 RNA;  0 - - 0  

protein;  ~ - - / k  lipid phosphorus .  

Table  1 shows the  effect of the  length of the  period of incorpora t ion on the  specific radio- 
ac t iv i t ies  of the  pro te ins  of the  two microsome fract ions in compar i son  with those  of the  micro- 
somes  as a whole and  the  final s u p e r n a t a n t  liquid. After  periods of 6 min  or kruger the  pro te ins  
of the  fraction solubilized by Lubrol  W had  a specific rad ioac t iv i ty  a p p r o x i m a t e l y  twice t h a t  of 
those  pro te ins  which remained  in associat ion with v i r tua l ly  all t he  R N A  of the  microsome pellet. 
I t  can also be seen t h a t  var ia t ions  f rom o.25 % to x.o O//o in the  concen t ra t ions  of de te rgen t  used 
did not  affect  the  specific radioact iv i t ies  of the  protein  of the  de te rgen t  pellet or  i ts s u p e r n a t a n t  
liquid. I t  therefore  appea red  tha t ,  in these  exper iments ,  the  microsome fract ion in which in- 
corpora t ion  occurred to the  grea ter  ex t en t  is less f i rmly bound  to the  R N A  t h a n  the  remainder .  

W h e n  the  period of incorpora t ion was reduced to 2 min,  the  specific rad ioac t iv i ty  of the  
pro te ins  of the  de te rgen t  pel let  was observed to be twice as high as t h a t  of the  prote ins  of the  
s u p e r n a t a n t  l iquid. If the  de te rgen t  pellet was solubilized by m e a n s  of sod ium deoxycho la te  and  
the  liquid cent r i fuged 4, the  resul t ing  sed imen t  conta ined  app rox ima te ly  equal  a m o u n t s  of  prote in  
a n d  R N A  (85 -90% of t h a t  found in the  de te rgen t  pellet). The  lipid phospho rus  p resen t  was 
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TABLE I 

S P E C I F I C  R A D I O A C T I V I T I E S  OF P R O T E I N S  OF M I C R O S O M A L  F R A C T I O N S  A N D  S U P E R N A T A N T  L I Q U I D  

SpeciM mdioaaivities (/*c/g) o/proteins 

Detergent treatment 
C o h e n .  o l  - -  

Body weight Per iod  detergent Micvosomes Pellet resuspendtd 
(g) (rain) (o/o) Supernatant in Na dtozycholate 

Pella liquid Supernatant 
Sediment liquid 

Final supernatant 
tquid 

35 ° 2" 0.25 o.71 0.90 0.46 x.95 0.39 O. lX 
335 6 0.25 0.94 0.78 i .33 0.25 

I .o 0.70 1.16 
23o IOl/2 ** 0.25 2.22 1.34 2.9I 1.43 1.38 o.68 
333 Iol/2 I.O 2.06 I.O 7 2.56 o.43 
22I 311/2 0.25 4.59 2-47 5.4 ° 1.53 

I.o 2.45 5.12 
I .o 2.40 5.85 

Each rat  received 0.2 mc/kg of DL-phenylalanine(3-x*C) (2 mc/mmole) intraperitoneally, except:  
" Injection into tail vein under light ether anaesthesia. 

* *  Injection into femoral vein under light ether anaesthesia. 

negligible. I t  can be seen tha t  these ribonucleoproteins, not  solubilized by sodium deoxycholate, 
were responsible for much of the high initial specific radioactivity of the detergent pellet. In  
contrast ,  the lipoproteins of the detergent pellet had a lower specific radioactivity than  the 
proteins of the superna tan t  liquid obtained by the t rea tment  of the microsomes with Lubrol  W. 
When the time of incorporation was extended to Io. 5 rain, the two protein fractions produced 
by the t r ea tment  of the detergent  pellet with sodium deoxycholate had the same specific radio- 
activities. 

An effect of the non-ionic detergent  Lubrol W on microsomes is thus  to produce a fraction 
whose proteins become readily labelled within a few minutes of the adminis t rat ion of phenyl- 
alanine-t4C. 
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