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Short Communications 

Amino acid transfer from sRNA to microsome 
I. Activation by sulfhydryl compounds 

Incorporation of sRNA-bound amino acid to liver microsomes was described by 
HOAGLAND et al z as requiring a factor contained in a particle-free liver supernatant. 
In attempts to study the function of this fraction, difficulties in obtaining such an 
effect were encountered. Although a fair amount of protein was removed by washing 
with aq. sucrose, the washed preparation showed no consistent effect of supernatant 
(Table I), and sometimes even slightly better incorporation. Ageing the microsomes 
at between 5-1o ° for about 2 h, however, caused loss of activity, most of which was 
recovered on addition of supernatant. Such an effect using the pH-5 precipitate of 
liver supernatant is illustrated in Table II which shows that nearly full activity may 
be regained by adding GSH. On the other hand, GSSG was quite inhibitory as can 
be seen in Table I n  using freshly prepared microsomes; this inhibition could be partly 
reversed by pH-5 precipitate. GSH increased transfer slightly, and pH-5 precipitate 
caused still further stimulation. 

In a more systematic study of the SH effect, a microsome preparation was used 
that had been moderately aged by incubation at pH 7.4 for 30 min at 3 °0 (Table IV). 

T A B L E  I 

EFFECT OF WASHING ON THE TRANSFER OF [14C]LEUCINE FROM s R N A  TO MICROSOMES 

The  i ncuba t i on  was  for 3.5 rain a t  25 °, and  the  reac t ion  m i x t u r e  con ta ined  a b o u t  7 m g  d ry  wt.  
of mic rosomes .  S t a n d a r d  condi t ions  used  in th is  and  t he  following tab les  were as follows: t he  ra t -  
l iver  m ic ro somes  were isola ted accord ing  to LITTLEFIELD AND K E L L E R  2 us ing  t he  0.25 M sucrose  
m e d i u m ,  a n d  were was hed  by  r e suspend ing  in o.oi  M Tris-HC1,  p H  7.2, o.oo2 M MgC1 v and  
0.23 M sucrose,  followed by  recen t r i fuga t ion  a t  lO5,OOO × g for i h. The  m e d i u m  con ta ined  in a 
to ta l  v o l u m e  of I ml :  0.2-0.5 m g  [14CJleucine-RNA, lOOO-3OOO c o u n t s / m i n ;  0.003 M ATP;  O.OLO M 
CAP;  3o/zg  of CAP-k inase ;  o.oo12 M GT P ;  o . ioo  M Tris-HC1,  p H  7.4-7.6;  o . o 5 M  KC1; and  
0.o06 M MgC1 v The  reac t ion  is s topped  by  t he  add i t ion  of 5 ml  cold 5 % tr ichloroacet ic  acid, and  
t he  prec ip i ta te  is washe d  twice in t he  cen t r i fuge  wi th  5 ml  cold 5 % tr ichloroacet ic  acid and  once 
wi th  5 ml  a l coho l - e the r  (3:1). The  washed  prec ip i ta te  is now re suspended  in 5 ml  5 % tr ichloro-  
acet ic  acid, hea t ed  for 15 rain to 9 o°, cooled, centr i fuged,  a n d  the  s u p e r n a t a n t  discarded.  The  
prec ip i ta te  is w a s h e d  aga in  wi th  alcohol--ether (3:I) ,  p la ted,  and  coun ted  in a Nuc lear  Chicago 

windowless  gas-flow counter .  

Microsomes Microsomal c~unts[min in 
supernatant protein 

U n w a s h e d  - -  285 
W a s h e d  - -  342 
W a s h e d  + 342 

Abbrev ia t ions :  GSH,  GSSG, g lu t a th ione  and  i ts  oxidized fo rm;  SH,  su l fhydry l ;  T P N H ,  
reduced  t r i phosphopyr id ine  nucleot ide ;  ATP,  adenos ine  t r i p h o s p h a t e ;  GTP,  guanos ine  tr i-  
p h o s p h a t e ;  CAP,  c a r b a m y l  p h o s p h a t e ;  s R N A ,  soluble r ibonucleic  acid;  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 .  
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T A B L E  II  

THE INFLUENCE OF VARIOUS ADDITIONS ON THE TRANSFER OF AMINO ACIDS 
FROM s R N A  TO AGED MICROSOMES 

I n c u b a t i o n  was  for 3 rain a t  35 °. E v e r y  t ube  con ta ined :  2 # m o l e s  GTP,  ioo  # m o l e s  T r i s - H C l  
p H  7.6, 5 /*moles  MgC12, 5o /*moles  KC1, 6.8 m g  of mic rosomes  pro te in  (biuret), and  I9OO coun t s /  
m in  of [14C]leucine-RNA a n d  o. 5 m g  of sR NA.  For  o ther  condi t ions ,  o/. Table  I. 

Additions Counts/rain 

None 39 
p H - 5  ppt . ,  I m g  p ro te in  (biuret) 333 
p H - 5  s u p e r n a t a n t ,  4 m g  p ro te in  621 
20 # m o l e s  G S H  460 

TABLE III 

THE EFFECT OF GSH AND GSSG ON THE TRANSFER OF 
[14C~LEUCINE FROM sRNA TO LIVER MICROSOMES 

Incubation was for io rain at 35 °. Other conditions were the same as those listed in Table I. 

A dd~tions Counts/rain 

None  968 
GSSG, 2 /*moles  58 
GSSG, 2 /*moles  + pH-5  e n z y m e s  678 
GSH,  I /*mole 121o 
p H - 5  enzymes ,  5 m g  i55 ° 

T A B L E  IV 

THE REACTIVATION OF AGED MICROSOMES 

The  mic ro somes  were aged for 3 ° m i n  a t  3 °0 a t  p H  7.4 in  air. W i t h  f resh microsomes ,  968 coun t s /  
m i n  were t r ans fe r r ed  w i t h o u t  addi t ions .  T he  i ncuba t i on  m e d i u m  is the  s a m e  as  t h a t  in Table  I. 

No. Additior*s Cou~l,s/min 

I .  

2. 

None 
pH- 5 fraction, 5 mg 
Cyste ine ,  IO/*moles  

None  
GSH,  i p m o l e  
GSH,  1 / ,mole  + G S S G r e d u c t a s e  + o. 5 # m o l e T P N H  + 
5 p m o l e s  glucose 6 - p h o s p h a t e  + 5 Pg  Z w i s c h e n f e r m e n t  
p H -  5 enzymes ,  5 m g  

191 
lOO2 

91o 

i i i  
259 

798 
933 

Such ageing reduced the transfer to about one-fifth, and the addition of the pH-  5 
fraction brought the value up to a little above the non-aged preparation; addition of 
an SH carrier, in this case cysteine, st imulated incorporation almost equally well. 
In  Expt.  2 in Table IV, a similarly aged preparation with a much lower concentration 
of GSH was only slightly stimulated. If, however, GSSG reductase and a TPNH-  
generating system were added to regenerate GSH, activity was brought to nearly as 
high a level as with addition of pH-5 enzyme. 
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Further confirmation of the oxidative n a t u r e  64 the inactivation caused by 
ageing was obtained by showing that it could be considerably reduced by keeping 
the incubation mixture in nitrogen (Table V). The degree of inactivation by ageing 
was partly dependent on pH, and was greater at pH 8. 5 but decreased at pH 6 as 
might be expected from easier oxidation of GSH at alkaline pH. It  was also found 
that  incorporation of amino acid into protein in this system was sensitive to iodo- 
acetate, 60 °/o inhibition being caused by o.ooi M inhibitor. 

From these experiments it is concluded that an SH function may be involved in 
the transfer reactions. I t  seems to be significant that the inactivation caused by 
relatively mild manipulation was reversed by the supernatant fraction, and that the 
same effect could be obtained by small amounts of GSH together with a GSH- 

TABLE V 

PRESERVATION OF ACTIVITY ON AGEING IN NITROGEN 

The incubat ion medium was t h e  same as in Table I, to  which 0.2 ml microsomes ( =  o. 7 g liver) 
and o.i ml 0.02 M Tr is -maleate  buffer, p H  7.5, were added. After ageing for 3 ° min at 3o °, 0.2 ml 
Tris-HC1, p H  7.4, and o ther  components  were added to a final volume of I ml. The fur ther  

procedure was  tha t  described in Table I. 

Conditions [14C]leucine transfer 
(counts/r,*in) 

Air, not  aged 649 
Air, aged i i o 
N2, aged 533 

regenerating system. Since the supernatant contains both GSH and GSSG reductase, 
the supernatant effect may, in part, be ascribed to the maintenance of a favorable 
SH level in the preparation. In view of the difficulties in obtaining a preparation that 
clearly showed a supernatant effect, for a while we were under the impression that 
the supernatant effect observed by othersL 3 might be explained by the oxidizability 
of the system as reversed by GSH. As will appear in tl iesubsequent communication, 
however, a more specific effect has now been obtained in addition to the SH function. 

This work was carried out during the tenure of a fellowship to one of us (W. C. H.) 
from the Netherlands Organization for Pure Research (Z.W.O.) 
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