
I7~ ]?RELJMINAR¥ NOTES 

Incorporation of leucine into microsomal albumin by microsomes 
and pH-5 enzymes from normal rat liver 

The uptake  of [~4C]amino acids into microsomal p ro tdn  by  cel]-fi:ec %~stem~- has ]:.'..et,u 
a subject of J~teresi: since the s tudy of KELLEJ¢ AN?) Z.'XZ~EC?CH¢ -~. PETERS ~ demon- 
strated, using chick-li,,:er slices, tha t  fhe microsome is the main sifie of ~<rum-aibumin 
synthesis. CAMPJ~ELL e~ ,,l. a further noted i]a(;-'amino acid uptake  into microsomai 
albumin in a system consisting of mierosomes and cell sap of the regene~:~tfing ra~- 
liver. The present e.xperhnents were under taken to duc ida te  t]~e participM:ion of 
amino-acid-activating enzymes, soluble RNA and the microsome system n aibu;ni> 
synthesis by  normal liver cells. 

Rat-l iver pH-5 e~zFmes* and rnicrosomes, prepared by  the :met])od of E:ELI.}zp-. 
Aa-n ZAimcxn< ], were h~eubated with uniformly l abded  [~4C]-z-leueJne a~: 3<f ~ for 30 
rain with SO1T]C modifications according to the method of LIT]']:.]LJ:IYLD ¢f ,y[.7 A:[I-(fy 
incubation, Peter 's  desoxycholate extraction z of the mJcrosome fr~.ction ~,;~.s carried 
out, and microsomal albumin was then precipitated from the dialyzed deoxvcho]ate- 
soluble fraction by  the addition of a suitable amount  of rabbit  antiserum** agains< 
the rat  serum albumin***. Ttne identification of the precipitate v~a:~ ;T>,de by t.:]> 
Ouehter lony 's  ge] diffusion ~ and h~smuno-electrophoretic methods. The proixJn :[l'r'.e- 
lions were then subjected to purifieation and their specific activhJe~ ,,:ere det<,:mi~,ed 
as reported in our previous papers < ~0, n The specific act ivi ty of mh:;~-osonml ~]l)ur~3i> 
was corrected by  the factor for the ant igen-ant ibody ratio according I:o l:]m method 
Of HEIDELBERGER s']°'~'] 

The results are summarized in TaMe I. I t  was of interest tha t  QTP ,-as n:,dis- 
pensable for the incorporation of [~C]]eucine into microsoma] albumin, togciher wkh 
ATP and an ATP-generat ing system, in agreement wil:]~ the results of experimer~ts 
by  PETERS 2 with liver slices, the speci~c activi ty of mJcrosomal a.ilxJmin we:-: conside- 
rably higher than tha t  of the total w.icrosome desox3<ho]ate-soh~ble proteg~ fr:~e£on, 
indicative of active a]bumhn synthesis by  this system. The >:quJr,,'me~< oi! pI-{-5 
enzymes for the incorporP.tion was demonstrated by the use of ','.-ashed iaic::osome~ 
(Table I, B)~ The predncubat ion of the reaction mixture with 8 !:~:m~-]] ;~n?ount of 
RXase  resu]ted in a remarkable decrease in the h-morporation (Table ], <). T~e :!ad 
tha t  the pre-Jncubation of pl-I 5 enzymes with RNase fol]owed i>:, the preeipiU:tion 
at pH  4.7 resulted in v a r k e d  inhibition of [~;C]]eucine uptake  into microsomaI 
albumin, suggested the participation of soluble RNA h~ albumin svntl)esJs (Tab]{, I, D )  
The further addition of ti~e pH 5-supernatant  :fradion ~; increased {:he incorporat ion 
into both protein fraetJol~s, and its lability to heat  suggested th;<!: 5t is enzy~??Jc i~ 
nature. The result is in agreement with recent investigations o! Z~;,g;c?:!x d v/;. ~ 
and GROSSI e¢ oI. ~. The ~,4-dinitroflnorobenzene tre~tmem: o~ the pooled >icro~on:>i 
albumin and rJbonucieoprotefi~ by  t]~e method of SaXGER ~; i~d eatod tb.?~ [:-~C 
leudne was not  bound to the free amino groups of the proteins. 

Abbreviations: ]{2,L\, rJl)on-cc]eJc acid; ATP, adenoshm tri:pbos]~']aa.te: (Y]'i", £uanosi~,n@ ~cJ 
phosphate; Tris, trJs(hydroxynset]]yl)amh~omethane. 

* I s o c l e c t r ] c  ] ) r ecJp i t a t foJ?  o f  plq 5 e~?z}71?:c w a s  n ] a d c  ,:)]?co :-:t ]311] 4-7- 
** ,,\11~255(~17111]] >:aS abSO]7 )(e(] \%7]t]] ]'St [q(}]-lll] ~ g]obld]J]] 8]]f] t]]c tiler v,:as £[(11<:~ !7:1i1}e(] ]}': ]J].,IDJgL- 

]9E]RGER'S met]~od s prior i:o use. 
***Rat serui:~ album{n ~v~s :)uri~]e(l b} ()7J£il,S() 4 f!:a(t{onstion, fo]]ov{<i b} st~:xci zone clec- 

trophoresis. 
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TABLE I 

INCORPORATION OF ~14C]LEUCINE INTO ALBUMIN AND RIBONUCLEOPROTEIN OF RAT LIVER 
MICROSOMES 

Specific activity (counts/rain/rag) 

A Ibumin  Riboi*ucleoprotein 

(A) Complete sys tem 2500 (139o) * 3390 
minus  ATP 19 15o 
minus  phosphocreat ine,  creatine kinase 22o 394 
minus GTP 4 ° 34 ° 

(B) Complete sys tem 122o {5o5)* 1615 
minus  p i t -  5 enzymes 292 189 

(C) Complete sys tem 27o0 (lO4O)* 3260 
plus RNase 290 133 

(D) Complete sys tem 2020 (575)* 2220 
with  RNase- t reated p H -  5 enzymes 850 191 

* The specific activities of total  microsome deoxycholate-soluble proteins are reported in 
parentheses.  

(A) The complete sys tem:  o.5 mmole sucrose, i o / , m o l e s  MgC12, IOO/,moles I~2C1, 2o/~moles 
KHCO3, 5 ° #moles Tris buffer (pH 7.9), 2/*moles ATP, o. 5 #mole  GTP, 4 ° #moles  phospho-  
creatine, o.I 7/~mole of [14C]leucine (o. 5 #C), o.I mg creatine kinase, microsomes (12 mg protein). 
pH-5 enzymes (8 mg protein) in to ta l  volume of 2 ml. Incuba t ion  at 3 °o for 3 ° min. 

(B) The same conditions as in (A), except tha t  once-washed microsomes were used and 
o.o8/xmo]e [14C]leucine was added. 

(C) The incubat ion mixture  wi thout  [l~C]Ieucine was pre- incubated wi thout  or wi th  o. 5/~g 
1RNase/2 ml for lO min at 3 o°. 

(D) pK-5 enzymes pre-incubated wi thout  or with RNase (5/~g/ml) for 3o rain at  IO ° were used, 

The results would seem to raise the possibility that albumin synthesis in liver 
cells could be formulated through amino-acid-activating enzymes, soluble RNA and 
the microsome system in analogy to the hemoglobin synthesis by reticulocytes re- 
ported by SCHWEET et al. ~4. 
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