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On the transfer of labeled amino acids from " S - R N A "  to purified 
ribonucleoprotein particles from rat liver microsomes 

The incorporation of labeled amino acids into protein by RNP from rat-liver micro- 
somes is enhanced by an enzyme preparation (S-protein 1) from the soluble liver 
fraction 2. The effect of S-protein is increased by GSH or MEA. 

The S-protein preparation used in the present experiments corresponded to the 
puri~ed "Ss0-protein" of REXDI et al. 2, and it had been treated with charcoal for I h 
at 4 °. The absence of ribonucleotides in the preparation was ascertained in the 
following way. S-protein was prepared from rats, treated with 2 mC of [a2P!phosphate 
for I8 h. Carrier RNA was added to the preparation, and ribonucleotides were 
isolated by  chromatography after hydrolysis. No radioactivity was observed in the 
nucleotide fractions. The activity of  the preparations in amino-acid-dependent 
isotope exchange between [a2p]pyrophosphate and ATP (PP-ATP exchange) was 
slightly variable, but usually small. As a rule no significant formation of [14ClL-leucyl - 
hydroxamate could be demonstrated by paper chromatography a after incubation of 
[l'aCiL-leucine with ATP and NH20H in the presence of S-protein. 

RNP were prepared by treating mitochondria-free, rat-liver homogenates (in 
o.25 M sucrose, o.5 M KC1, o.oi M MgCI2 and o.o35 M Tris buffer, pH 7.8) with 
0.5 % Lubrol W and I To sodium deoxycholate followed by  centrifugation through 
a layer of medium with higher density 2,4. The incorporation of labeled amino acids 
into protein by these particles in the presence of S-protein, MEA, ATP, GTP, PEP  
and pyruvate kinase was amino-acid specific. The incorporation was not inhibited 
bv the presence of other, unlabeled amino acids in a Io-fold excess. Since the S-protein 
preparations used in these experiments had a quite low activity of amino acid activa- 
tion, the possibility was considered that  certain amounts of amino-acid-activating 
enzymes were still present in the particles. By use of prolonged incubation periods 
(6o rain) and incubation samples containing 5-7 mg of protein an amino-acid- 
dependent PP-ATP exchange, amounting to 3.7 %/mg protein, was actually observed 
in particles of this kind. 

Abbrev ia t ions :  IRNP, r ibonucleopro te in  part ic]es;  IRNA, r ibonucle ie  acid;  ATP,  GTP,  
t r i p h o s p h a t e s  of adenos ine  and  guanos ine , ; r e spec t ive ly ;  PEP, phosphoeno l  p y r u v a t e ,  GSH,  
reduced g lu t a th ione ;  lX{EA, 2 - m e r c a p t o e t h y l a m i n e ;  Tris, t r i s ( h y d r o x y m e t h y l ) a m i n o m e t h a n e ;  
PP,  [32PTpyrophosphate. 
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In order to get R N P  of higher pnl:Jty, the particles were homogenized with i:iv, ~ 
same combination of detergents and medium as before, and ccrK:rjtuged ,~ secc, nd 
time by  layering. ]3y this t rea tment  the RNA/prote in  ratio of (:Le p;,,rlic]< .~ increased 
from 0.42 to 0.54. ]i~e amino-add-dependent  PpI-ATP exchang% memured b F a 
6e-rain period, decreased to z. 9 %/rag protein. Tl~e incorporation c.f [2~( ]].-i,.mcin¢ 
into protein by  the particles in the absence of soluble enzymes d'. 'creas(d by Ibe. 
washing from 90 counts/rain/era z to z0 counts/rain~era s. In th (  ,: t~:e of t i n  ,v;}she.d 
particles only a slight e~_hancement of the incorporation was obtMncd by thu addJdon 
of S-protein, even in fhe presence of MEA or GSH. 

\ \ :ben a preparation of a pH-5 enzyme fraction, pretabeied with i**C-L-!eucine ;~, 
was incubated with the waslned particles in tins presence of ATP, {2-TP, P E P  ~J~d 
pyruva te  kinase, an incorporation of isotope into protdn occurred. Tix~ Jncorp ~ration 
was not  significantly st imulated by MEA or GSH, but  an increase b-,- ;'~bout 2o % 
was observed, when S-protein was added in combination witt; one of i:hes*: :;educing 
agents. When S-RNA, preiabeled wJtt~ [~CqJ.-leucine s or witB a mi::-ture of ~C/!- 
]abeled amino acids, was i;~cubated ,,vJt]~ washed R N P  in a system contah~.h~g ATF, 
GTP, P E P  and pyruvate kinase, no significant isotope incorpor;~tfon was observed, 
and no stimulation was obtained wJt]~ BIEA or (;SH. In  the p:esence of ti:~e pH-5 
enzyme fraction, l~ovever, the Iabe]ed S-RNA-amino acids were readih, transferred 
to the particles and incorporated into pro tdn ,  even i;~ the presence of ~." J~rg{ e> tess 
of tt~e corresponding n o n d a b d e d  amino acids (Table I). Tl:~e inoorpora!Jon : a s  
st imulated by GSH or MEA (~o -~M).  The pH-- 5 preci]?ital)le J~Ta(;tio}i could be re- 
placed by  S-protein, and also in this case a marked increase in the incorporaiio> was 
observed in the presence of CSH or MEA. The phi opt imum of 1his re?.ction ~,,fts 
%8-8.0. The act ivi ty of the S-protein is of a part icu]ar h]terest, si~,,(:<: thi~ prepa.ration 
had a much lower activity of amino-acid-dependent  P P - A T P  e>change t]:an the 
pH-5 precipitable fiactJon. 

When washed pi t-5 enzyme fractions were p rdncuba t ed  for ,45 mir,. ; t 2>5 ~' an.d 
reprecipJtated at p}-t 5.z, their  act iv i ty  in l]ne transfer systems din~Jnis!,.ed. A t  l i :e 

T '~ ]3JA{, I 

T~Ah'SFE]~ OF [i4C,]-L-L]-:UOZ~'F, FROM S I~.~'\ t,:o r, URTFi£ ;, t~?<I ~ 

T h e  i n c u b a t i o n  t u b e s  c o n t a h ~ c d  J n  ] . 5 t i t  I o :  f o . () ~ 5 :~ J ] { ( ]  ] ] () I (}  ] -- ~ I } [  g e l  S , ; [  ]] ( C " ( 5 ';~ l ~]7]" S' p } ] 7 }{ : 

] f f m o l e  .VFP, s o t t m o l e s  F'}ZP, ]3  f ig  p y r , . > a t e  ]dnase, o 2  ! t m o l e  G T ] Z  < ~ . 2 / t m o l c  i t : l abe led  
L ]eucJge, 8 0 / f g  S-R~NA-[]~(J[-L ]oUCJlne, ]4.N D corres])ond]!-l~{ to .5 mg ]n]'o({~]~. ~1"(] i : ]e  Jl?(]ic;tto:i 
a m o u n t s  of  e l ] zymep l :ep~u 'a t ions  and  G S ! [ .  \ f r e t  30 mJn al: 35:  the reac th~ / ]  v, s stop]}(,'!l i)-, 2 ~ 
l o ~!{~) f i r i ch lo roace t i c  acid.  Th{  samples  we re  e x t r a c t e d  w ] t h  ho t  £1-Jcb]ol-o~w:( t i c  >cJd.  ~ 1:]:~tnoJ a~<] 
e the r  an d t] ]  e rad i  oa c t i \  117/(1 e t e rm  il] e d l)T P t]-/i ]1 - m J c a en d -w  i n dow coi l  n t:e}. 

"/-~'c~Izsg'2~ o [  1 C  r,-.2e~ : ~<: 

~,f~l~(,,~; d.!.i! GSII: re :' ,T 

~-N-O]9 o 9 o 
pH.-  5 enzyme  fra, c t ion  2 5  ~ 7.7 07 ~:  
S p;7oteJ]~ 4 .~ 5 .(~ r 0 i ~ 
S Ipro te i r ]  £rom ~)J:Z-5 [ r & c t i o : ]  0. 9 t 0 IS £~ ~2 

* F.xc]Tangc was  measured1 ])y ir, cuba t i ng  the  i n d i c a t { d  ~}mcunts oY ~:]x " 'nzFmu p r e F - r a t i o ] s  
f o r  ] 2 re.in w i t h  6 /~mo les  .%TP, 6 f fmo]es  ~Tg( ], z, 4 f fmo l cs  ["~;']? pyJ <U;]~osphstc and 0".> i,',~ o],.,sJ£F:" 
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same time a significant, but less pronounced, decrease of their PP-ATP exchange 
activity was observed. Proteins, non-precipitable at pH 5.1, appeared during the 
incubation, and from the incubation mixture a nucleotide-free enzyme preparation 
could be obtained by  the same method, which was used for the preparation of the 
S-protein. The transfer activity per mg protein was considerably higher in this 
S-protein from the incubated pH-5 fraction than in the S-protein obtained from the 
pH-5 supernatant 2. At the same time, however, a higher activity of PP-ATP exchange 
was observed (Table I). 
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A comment on the pH-dependent dissociation of haemoglobins 

I t  is known that  normal adult human haemoglobin (Hb-A) dissociates reversibly 
both at low pH (5-5.5) 1 and high pH (11-I1.2) e into units having half the molecular 
weight of the parent molecule, and evidence has been adduced which indicates that  
the dissociation is asymmetric with respect to the four peptide chains (a2/72) in the 
molecule 3, 4 

These observations have a bearing on the question of the different resistance of 
Hb-F (foetal haemoglobin) and Hb-A to denaturation by alkali. Under selected 
conditions ~ (pH about 12.8) the reaction follows apparent first-order kinetics with 
t, k values (i.e. time for 5o % conversion to alkaline haematin) at 2o ° of xI sec and Io3o 
sec for Hb-A and Hb-F respectively. A mixture of the two species thus gives a first- 
order reaction plot consisting of two linear components with widely differing slopes, 
joined by an intermediate curved region. 

Hb-F- - i f  its behaviour is comparable with that  of Hb-A- -mus t  have dissociated 
into half-molecules, a2 A and y F, well below this pH, and Hb-A into a)  and fi~; the 
a-chains are reported to be common to both species6, 7. Since Hb-A is wholly labile to 
alkali, both the a A and/?)  chains must be rapidly denatured. I t  seems therefore to 
follow that  the alkali resistance of Hb-F is a property of the 7~ units. Furthermore, if 
it indeed consists of equal proportions o~ alkali-labile and alkali-resistant chains, there 
should be a marked change in slope in it~ denaturation-rate plot, corresponding to the 
presence of a resistant portion amounting to 5o To of the total Hb-F, irrespective of 

A b b r e v i a t i o n s :  Hb-A,  n o r m a l  a d u l t  h u m a n  ha e m og l ob i n ;  Hb-F ,  h u m a n  foetal  haemoglobin .  
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