I’/'S PRELIMINARY NOTES

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

The uptake of [*Clamino acids into microsomal protein by cell-fi
a subject of interest since the study of KELLER AND ZAMECNIR. ] 2 demon-
strated, using chick-liver slices, that the microsome is the main site of serum-~albumin
synthesis. CAMPBELL ¢ al? further noted ™Clamino acid uptake into microsoms
albumin in a system consisting of microsomes and cell sap of the regencrating rat
liver. The present experiments were undertaken fo elucidate the participation of
amino-acid-activating enzymes, soluble RNA and the microsome 1 i
synthesis by normal liver cells.

Rat-liver pH-5 enzymes* and microsomes, prepared by the method of KeLLer
AND ZAMECNIK!, were incubated with uniformly labeled P*Cl-r-leucine at
min with some modifications according to the method of LiTrL
incubation, Peter’s desoxycholate extraction? of the microsome fractio
out, and microsomal albumin was then precipitated from the dialyzed deox "(h()}a
soluble fraction by the addition of a suitable amount of rabbit antiserum”™” nqainst
the rat serum albumin®”*. The identification of the precipitate was 5
Ouchterlony’s gel diffusion® and immuno-clectrophoretic methods. !hrf protein frac-
tions were then subjected to purification and their specific activit
as reported in our previcus papers * %31 The specific activity of microsomal albumin
was corrected by the factor for the antigen-antibody ratio acco: i
of HEIDELBERGER®: 1717,

The results are sutnmarﬁed i Table I. Tt was of interest that

‘ems has heen

made

> determined

pensable for the incorporation of CJlencine into microsomal nﬂ\umm, together with
ATP and an ATP-generating system. In agreement with the resuits of experiments
by PETERS? with Liver slices, the specific activity of microsomal albumin was conside-
rably higher than that of the total mricrosome desoxycholate-soluble
indicative of active albumin synthesis by this tem. The requirement
enzymes for the incorporation was demonstrated by the use of
(Table I, B). The pre-incubation of the "mchon mixture with
RNase resulted in a remarkable decrease in the incorporation (Table I,
that the pre-incubation of pH 5 enzymes Vlth I\A Nase foHowed by the ;

STOT

at pH 4.7 resulted in '1141]{0(1 inhibition

The further addition of the ])H -supernatant fraction® increa
into both protein fractions, and its lability to heat suggested thas
nature. The result is in agreement with recent investigations of Za ®
and Gross ¢f al.3% The 2, 4-dinitrofluerobenzene treatment of the pooled micro
albumin and ribonucleoprotein by the method of SaNGERY indicated fhat
leucine was not bound to the free amino groups of the proteins.

Abbreviations: RNA, ribonucleic acid; ATP, adenosine tripbosphate; GTF, guanosine
phosphdto Tris, tris(hvdroxymethyljaminomethane.
* Isoclectric precipitation of pH 5 enzyme was made once at pld 4.7
¥ Antiserum was a P with tat sernm globulin and the titer was determined by JHEIDEL-
BERGER's method® prior to
**7 Rat serum albumis
trophoresis.

i zone elec-

wified by (3H ), ,50, fract ionation, followed by st
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TABLE 1
INCORPORATION OF MC]LEUCINE INTO ALBUMIN AND RIBONUCLEOPROTEIN OF RAT LIVER

MICROSOMES

Specific activity (counts[min/mg)
Albumin Ribonucleoprotein

(A) Complete system 2500 (1390)* 3390
minus ATP 19 150
minus phosphocreatine, creatine kinase 220 394
minus GTP 40 340
{B) Complete system 1220 (505) 1615
minus pH-5 enzymes 292 189
(C) Complete system 2700 (1040)" 3260
plus RNase 290 133
(D) Complete system 2020 (575} " 2220
with RNase-treated pH-5 enzymes 850 191

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

{A) The complete system: 0.5 mmole sucrose, 10 ymoles MgCl,, 100 ymoles KCI, 2o ymoles
KHCO,, 50 umoles Tris buffer (pH 7.9), 2 umoles ATP, o.5 umole GTP, 40 umoles phospho-
creatine, 0.17 ymole of [1C]leucine (0.5 uC), 0.1 mg creatine kinase, microsomes (12 mg protein).
pH-5 enzymes (8 mg protein) in total volume of 2 ml. Incubation at 30° for 30 min.

(BY The same conditions as in (A), except that once-washed microsomes were used and
0.08 ymole [H¥Clleucine was added.

(C) The incubation mixture without [C]leucine was pre-incubated without or with 0.5 ug
RXNase/2 ml for 10 min at 30°.

(D) pH-5 enzymes pre-incubated without or with RNase (5 ug/ml) for 30 min at 10° 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 el al.14.
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