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Evidence for an intermediate stage in the process of amino acid 
incorporation into hen oviduct proteins 

A mince  of hen  ov iduc t  will incorporate  radioact ive  ami no  acids into its proteins,  bu t  when  the  
t i ssue is homogenized  under  condi t ions  previous ly  described I th is  abi l i ty  is a lmos t  comple te ly  lost 
(Table I). 

T A B L E  I 

Total as~rain 
inaytpotat~ into ~o~n 

Whole  mince in buffer  729 ° 
VChole h o m o g e n a t e  in fortified buffer* 39 

Buffer  con ta ins  HCOs- ,  K +, Na +, CI-, glucose, and  glycine-I,2-14C 1. 

* ATP,  Mg ++, yeas t  ex t r ac t  and  HPO4 = added.  W h e n  these  addi t ions  were omi t ted ,  no de- 
tec table  incorpora t ion  was  observed.  

A mince  was  first incuba ted  with radioact ive  ami no  acid (alanine in th is  exper iment ) ,  t hen  
homogenized  and  t he  cell-debris ob ta ined  and  washed  z. This  fract ion conta ined  rad ioac t ive  
precursors ,  which  upon  s u b s e q u e n t  incuba t ion  wi th  an  unlabel led ce l l - superna tan t ,  became  in- 
corpora ted  in to  the  pro te ins  of t he  homogena te .  Unde r  the  same  condi t ions  wi th  t he  s ame  t issue,  
free amino  acid a t  more  t h a n  ioo t imes  the  rad ioac t iv i ty  t h a t  was  p resen t  in the  p re - incuba ted  
cell-debris fract ion was no t  apprec iably  incorpora ted  (Fig. I). 
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Fig. z. Increase  of rad ioac t iv i ty  of to ta l  p ro te ins  of a hen  ov iduc t  h o m o g e n a t e  wi th  e i ther  a pre-  
labelled cell-debris (A; ord ina te  a t  left) or free a m i n o  acid (B; ord ina te  a t  r ight)  as the  source  

of radioact iv i ty .  

Curve  A shows  the  rad ioac t iv i ty  in the  to ta l  p ro te ins  f rom an incuba t ion  of pre-labelled 
cell-debris wi th  unlabel led ce l l - superna tan t .  Af te r  an  init ial  loss of rad ioac t iv i ty  which m i g h t  
be expla ined  by  hydro lys i s  of labile prote in  or loss of act ive  precursor  mater ia l ,  the re  is a s t e ady  
increase of incorpora ted  radioact iv i ty .  In  o ther  expe r i men t s  an  increase in to ta l  rad ioac t iv i ty  
was  observed w i thou t  th is  p re l iminary  loss. Curve  B shows  the  rad ioac t iv i ty  in the  to ta l  pro te ins  
f rom an  incuba t ion  of unlabel led cell-debris f rom a p re incuba ted  mince,  unlabel led ce l l - superna tan t  
and radioact ive  a lan ine  a t  abou t  zoo t imes  the  to ta l  rad ioac t iv i ty  p resen t  unde r  the  condi t ions  
of Curve  A. I t  is seen t h a t  the  rad ioac t ive  precursor  for the  pro te ins  represented  by  Curve  A 
c a n n o t  be t he  free a lan ine  in t he  med i um.  

All t he  pro te in  f ract ions were boiled in tr ichloroacetic  acid and  a lcohol-e ther  before count ing .  
Therefore,  the  radioact ive  precursor  is released f rom the  cell-debris by t he  above  t r e a t m e n t .  
E i t he r  a chemical ly  combined  or spat ia l ly  confined a m i n o  acid, such  t h a t  it would  no t  be readi ly  



VOL. ~5 (I957) PRELIMINARY .xo'rJ.:S 445 

exchangeable with added free amino acid would explain the present  observations.  Current work 
is directed to elucidating the site and nature  of the precursor. 

Other  indications for precursors between free amino acid and protein have been published 
recently2,3. 
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The role of cytidine nucleotides in the formation 
of inositol-containing lipid 

I t  has been reported tha t  tissue slices incubated with inorganic ,~2p incorporate radioactivity 
into the inositol phosphat ide  fractions at  a greater rate than into the other  phospholipidsl ,L 
Recently, it has been shown tha t  the inositol moiety of the phosphat ide  exchanges with free 
inositolS, 4. W'e wish to report  prel iminary observat ions on the enzymic route of inositol incorpo- 
rat ion into inositol lipid. Prepara t ions  of guinea pig kidney were used, since previous studies 
indicated active inositol utilization s and incorporation into lipid 3 by this tissue, myolnositol-2-31t 
was prepared from scylloinosose and 3HOH by a method analogous to tha t  described for deute- 
rat ion 6. The radioactive inositol was counted in a proport ional  flow counter. The specific activity 
was 1.4" 1o6 c.p.m.// ,mole. 

Guinea pig kidney tissue was homogenized in 4 vol. of a solution containing KCI (o.i 3 31), 
MgSO, (o.o3M), and potass ium phosphate  buffer, pH 7.4 (o.oi2M).  The cell-free preparat ion 
was centrifuged a t  6o0 × g for I rain to remove cellular debris, and the overlying suspension 
was centrifuged at  75o0 × g for 2o rain. The resulting supe rna t an t  suspension was decanted and 
fur ther  centrifuged at  ioo,ooo x g for 3o rain. The clear supe rna tan t  solution was poured off', 

TABLE I 

I N C O R P O R A T I O N  OF I N O S I T O L  I N T O  I N O S I T O L  L I P I D  

I ml samples were incubated with i /zmole labeled inositol at  37 ~ C in 95 % O2"-5 %,. CO~ with 
cons tan t  shaking. At the end of 2 h, 2 ml of cold TCA * were added and each precipitate was filtered 
with suction, washed with 5 ° ml zo% TCA, 5 ° m l  HIO, and dried in vacuo. The lipid fraction 

was then recovered by Soxhlet extract ion with l : I methanol-chloroform I. 

Experiment Preparation 
c.p.m. 

ina~rporated into lipid 

I Whole homogenate  t 0,4o0 
Superna tan t  + microsomes 2, t 28 
Superna tan t  + mitochondria  6,44o 
Superna tan t  5o4 
Microsomes ~ ,56o 
Mitochondria 26o 

2 Superna tan t  -~ heated mitochondria 715 
Heated superna tan t  + mitochondria  5.5 °o 

3 Mitochondria -f- i pmole  ATP + 1 pmole CDP F 1o pmoles u-KG 13,07 o 
Mitochondria + i /Lmole ATP + io pmoles  a -KG -',575 
Mitochondria + i /*mole ATP + i /*mole CDP 3,5"0 
Mitochondria + i pmole  CDP -- xo/ ,moles a -KG 4,9oo 

" Abbreviat ions used are: ATP, adenosine t r iphosphate ;  ADP, adenosine diphosphate;  ( 'TI ' ,  
cytidine t r iphosphate ;  CI)P, cytidine diphosphate;  CMP, cytidine monophospha te :  GDP, guano- 
sine diphosphate  ; I I ) l ' ,  inosine d iphosphate  ; UDP, uridine diphosphate  ; a-KG, ft-ketoglutarate ; 
TCA, trichloroacetic acid; c.p.m., counts /min.  


