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The Kinetics of 32P Incorporation into Brain and Liver Ribosomal Proteins
from 14-Day Old Chick Embryos

Kinetyka inkorporacji 32P do biatek rybosomalnych moézgu i watroby
14-dniowych zarodk6éw kurzych

Kunerura uuropnopauum 2P B pubocoManbhbie OeJIKM MO3ra M InedeHyu 14-nueBHBIX
KYPUHBIX 5MODUOHOB

The phosphorylation of eucariotic ribosomal proteins, in vivo has
been demonstrated in a number of different tissues (9, 3, 2, 19, 14). The
rate of ribosomal protein phosphorylation decreased in thyroidectomized
rats (5), but increased in glucagon-injected rats (4) and in the actively
dividing cells (6, 15, 10). Despite these findings, the function of phos-
phorylation in the cellular metabolism remains unknown,

The brain and the liver of 14-day old chick embryos differ in mitotic
activity, thus it was interesting to compare the kinetics of 3P incorpo-
ration into ribosomal proteins of both the tissues. Some results have been
presented in a preliminary report (17).

MATERIALS AND METHODS

For each experiment, fifty 14-day old chick embryos were used. Radioactive
phosphate 80 pCi of 3P Na,HPO, (spec. act. 330 mCi/mmol), obtained from the In-
stitute of Nuclear Research (Swierk, Poland), in 0.1 ml of 0.9% NaCl solution, was
introduced intraamnionally. After 4, 10 or 20 h the embryos were decapitated and
the brains and livers were isolated.

From the brains and livers the ribosomes were prepared, extracted with 025 N
HC1 and proteins were precipitated with trichloroacetic acid, as described by Sa-
necka-Obacz and Borkowski (16), with the only difference that the ribo-
somes were washed twice with buffered 0.5 N KC1 and 1% Triton X-100.
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The proteins were fractionated on a column of CM-cellulose (CM-52 Whatman,
pre-swollen). Protein, 2—3 mg, in acetate buffer pH 4.2 was applied to the column
(0.9X6 cm) and eluated successively with 0.01 and 0.02 N HCI. Fractions of 3 ml
were collected at a flow rate of 0.5 ml/min and extinction at 278 nm was determined.

Polyacrylamide-gel electrophoresis was performed according to Johns (8),
using 20% gel. Densitometry was performed with a Kipp and Zonnen densitometer.

Protein was determined according to Lowry et al. (11) with bovine serum
albumin as a standard, and phosphorus — by the method of Hurst (7).

Phosphoserine and phosphothreonine in the proteins were detected electropho-
retically following mild acid hydrolysis (18).

Radioactivity was measured in a sample containing 0.5—1.0 mg of protein in
0.1—0.3 ml of water in an Intertechnique Scintillation counter. The scintillation
fluid contained: dioxane 100 ml, PPO 400 mg, POPOP 20 mg, naphtalene 20.8 g,
methanol 60 ml and toluene 100 ml. Autoradiography was performed by using X-ray
film (Wicor X-RP).

RESULTS AND DISCUSSION

From the brain and liver ribosomes of 1l4-day old chick embryos,
0.3 and 0.8 mg protein per 1 g fresh tissue weight were obtained, respect-
ively. This value was similar to that reported by Ashby and Ro-
berts (1)

Figure 1 presents a typical profile of resolution of the brain and
liver ribosomal proteins on the CM-cellulose column. According to the
applied stepwise gradient (0.01 and 0.02 N HCI) two fractions designated
as f; and f; were obtained. The mean percent contents of f; and f,
were 40 and 60, respectively. Polyacrylamide-gel electrophoresis patterns
of the proteins isolated from the brain and liver ribosomal preparations,
and theirs fractions, showed several significant differences (Fig. 2). Both
fractions differ from one another. As one can see, fraction f; contains
mostly the low molecular weight and rather basic proteins, whereas in
fraction f, predominated the high molecular weight and acidic ones.
Moreover, the used technique allowed to visualize differences between
the brain and liver ribosomal proteins, which were slightly visible on
the one-dimensional polyacrylamide-gel electrophoresis.

Some workers have not found any differences between ribosomal pro-
teins of separate organs in a single animal (13), but MacInnes (12)
has observed some quantitative differences between the brain and liver
ribosomal proteins.

All fractions (Table 1) of ribosomal proteins from the brain and the
liver were found to contain phosphate. The fractions did not contain
any inorganic or nucleotide phosphates as shown in the previous work
(19) and the phosphate was present in phosphoserine and phosphothre-
onine as described previously (18). The contents of phosphate in the total
ribosomal proteins and in the particular fractions from the brain were
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ribosomal proteins, was much rapid and slightly higher, than that into
the brain ribosomal proteins. These differences were mot related to the
methods used to isolate ribosomal proteins and to the content of phos-
phate. It may be assumed that labelling intensity is due to a different
mitotic activity of these tissues.

The differences in the time-course of phosphate incorporation into
fractions f; and f, point to some distinct differences in the rate of phos-
phate turnover. The higher rate was observed for fraction f; in both
tissues. These observations are in agreement with the previous findings
on the “C-lysine incorporation (16).
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STRESZCZENIE

Zarodkom kurzym l4-dniowym podawano doowodniowo 32P-ortofosforan. Po 4-,

10- i 20-godzinnej inkubacji oznaczano w moézgu i watrobie akiywnos$é specyficzng
bialek rybosomalnych oraz ich frakcji, uzyskanych po rozdziale na kolumnie z CM-
-celulozy.

Inkorporacja ¥P-ortofosforanu do bialek rybosomdéw watroby przebiegala szyb-

ciej i nieznacznie intensywniej niz do bialek rybosoméw moézgowych. W obu tkan.
kach frakcja f, wykazywala zywszy turnover 32P niz frakcja f,.
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PE3IOME

Kypunbie 14-pgHeBHble 3MODPMOHBI IOJyHallM B aMHMOTUYECKMII MEIIOK MedeHbIi
¢docdop. Cnycra 4, 10 1 20 gacoB mMHKyGalMy, onpenesAiM B MO3re U Ile4e€Hu pa-
JMOAKTMBHOCTE DPMOOCOManbHBIX OesKOB, a TaKxke MX (PPaKLyMM, NOJyHEHHRIE IIOCIe
dpaknmoHypoBanmusa Ha Konouke CM-1ennionosst.

Uukopnopauua 32P-oprococcdara B pubocomasbHble OeJIKM Ne4YeHM NPOUCXOAMIA
ObIicTpee M HECKOJBKO MHTEHCHUBHEE, yeM B pubocomanbHble Oesiku mosra. B oGoux
TKaubaX (ppakuua P, npoasnana Gonee ObCTPeUT 00Men 2P, uem dwpakuma P,.






