59 Y EY—ahoF T r— MEHEE
R FEEROEME

k. X5 - e fi5 -« ZiF TEWE - & IRHE

Fumrio IBuki, Osamu Kita, MasamMIiTsu MIYOSHI, and Masao KANAMORI

Characterization of ribonucleic acid with template

activity in rat liver ribosomes

;E:7v¥ﬁouﬁf—AibRNA%%%L,thﬁ<ﬁi%&ﬂﬂ?%ﬁ%b%%6mm?
6tbﬁ,$ﬂ%%ﬁotoRNA@U%Y—LID7:/~W&KTﬁ&,15/—WKT%ﬁtL
<84 0%, Sephadex G-200% v+ 5 7 L 5T 7 RCHHE L ko, IREARRI Dowex % A\ % &
Sasu~ 7T 74— LSRR, Ap: Up, Gp:Cp v ¥hdl:1XhKRE LiTh,
AERHASILL EFVEREECHEEL TRV EELDRD,

ﬁ%ﬁKﬂZ@S%OE%%%V{:nBRNA@%yfv—bﬁ%%wﬁbtﬁ,%mﬁﬁ%;
O RNA 0EMEL 7 $ / BROBEBAPIEES (L AECE) ~0 kb A RERBFIEED b,
¥4 ~ToORNABESCRERLI 3T ¥ 7 v— rEENFED DR, LAL EDTA kT, zh
b@RNA&m&Lka:b,&mmmx@fwbﬁmzof,mm%%%ﬁokgma%zana
Bﬁﬁ.%@ﬁ%&ﬁ&bh@mﬂb,ﬁ%%ﬁmRNAm,E%&%mgumbavBRNAmém

WErEETs Lk Bk 5 HELFI

A N NN S NN SN SN N NI NN

I # ]

A, AT CBEABRIC RT3 BIERRERE FL
{, B RBEERLE LR, ABBRBRNG, £
FCH 2 T, HTTOEERBEBOAONIINT
W3, CRICHELT, wWhe 3EZM (eucary-
otic cell) TiZ,  DHHEMITENE & - T /D,
B, BT v MIFOKRMER, BEEARREMOT
DOHENEE (BESN B CONT, EEBEHEY]
M SN, ARSI, KBEL CEEAMR (pro-
caryotic cell) DRE DERIED 6NN,

— 7 A CBEAEAROMECRBERERN S
WA, A vtevPy— RNA(mMRNA) oY ICh
WAV R VAT FEULRIC MR 200 METH

0, CHOZLFHMALT, RAXCBEEGRICET
73 D 2 — FOVERICHRESI NI LIZDONT
i, 5F, KHBOLEIZNWTHA 9, THEHLT,
R, eIy VR, BERBRERC, CAE

CHEABOBETE, BICERERY R7vAF VE
WINMT 3 LA FAbNBDIER CHDd, CDIL
X, BRI REERD X S, preincubation (&
X oT, A5 HEE mRNA 2CHEERE Lo d C
EEENL L, VARV — A LIEECRELEARET
BLTHW3DTREONEEZON D,

JEE, mRNA, ¥74bs 7v 7 v~ bifitheEdD
RNA OB, MEINTHBEY, HEHTE, VR
e NEEFROENGT VTV — AR L DET
F RNA 25, KEEMEE LTHK, HYPICL-T

TR RZRRE « RRCERAE

Laboratory of Nutritional and Food Chemistry, Faculty of Agriculture, Kyoto Prefectural

University, Kyoto, Japan
BRAN494E 7 B2OR ZH



1974 R b« =tF < &85 5 VY £ V= A DT VTV~ MESETRT Y FRBR DR 145
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EBAERY, YN UL MLz, 25805
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0.025 M KCl, 0.004 M MgCl,, 0.02 M K,HPO,,
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TKBER3, WBB LU 7 = 7 — A BICHSE DK
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N3, COLDEKECHIBHELI-0E, 20F %,
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DI L > TRNA 2IBE Led3, CoWwBs K
KRR, BT, BOC X > T REEE, By 2V —
4 RNA ¢ LT-20°C R Uz B Eo#BRT 3
~NT 4°C THInbhl,
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RNA ois#gd, RNA 2745010t oTe
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salt, Kohjin Co., Japan) 5§ s moles, creatine
phosphate (disodium salt. hydrate crystalline,
Sigma Chemical Corp., U. S. A.) 107™* mole,
(from rabbit muscle,
U. S. A) 0.5 mg, 2-
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x mole N6 ZHE 37°C (80 HIRD, € DI,
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Fig. 1. Gel filtration pattern of RNA from
rat liver ribosomes on Sephadex
G-200.
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Table 1. UV absorption characteristics
of RNA from rat liver ribosomes

€230/€260 £280/€260
Crude r-RNA 0.402 0.603
Fraction I 0.476 0.578
v I 0.495 0.588
v Il 0.441 0.537
% v 0.449 0.545
% v 0.460 0.539
7 VI 0.470 0.538
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Table 2. Base composition of RNA from rat liver ribosomes

r-RNA Cp Ap Gp
(Fraction II)

11.9  33.2  30.0

Base composition(molar %)

Base ratios
G+C

Up Pau A G Y
A+TU

Py U C

25.0 1.71 1.32  2.52 0.72

Cp, cytidylic acid ; Ap, adenylic acid ; Gp, guanylic acid ; Up, uridylic acid.
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~300 nm HOREE B 7% - 1228, B HE L
BELOZI RSN o108, Table 1 o 230/
€260 1 o¥3 L 5, M r-RNA & [ ~THEE,
BIX & — 7 260nm L TLREH0 AR L TN B,

EARFEDE 2 L LT, 5 1 (D0 THEMR
ERLIZOY, Fig. 2 350 Table 2 TH 3, %=
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Fig. 2. Chromatogram of the alkaline hyd-
rolysate of RNA on Dowex 1 x 2
column. p-1, cytidylic acid ; p-2,
adenylic acid ; p-3, uridylic acid;
p—4, guanylic acid.

€260, €290/2260 DELGFTFRIH. HBHC & 0 574 Y,
peak-1 # CMP, peak-2 # AMP, peak-3 # UMP,
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TOMB AT OFEEH T k& nnkEZ
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-7,
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r-RNA (DT, ZoiEH 4B L,
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Time course of incorporation of C-
L-leucine into protein in the prese-
nce and in the absence of RNA.
O—0O, with RNA; —@, without
RNA

Fig. 3.
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Fig. 4. The relationship between the inc-

orporation of C-L-leucine into

protein and the concentration of
RNA.

#R05, FHZOBRERBLEZVEDEEZLON
2., CoiERETable 3 WRLTH B,

Sephadex G-2004" /L 3B & 3 &BH DT ¥ 7V
— MEM AR UIz00S Table 4 OFERTH B, T
OB, T I/ BOL Y IHCRHLT, REHR
2O LERLTVS, CITHERBSNZINE, K
BHES T o r-RNA (&, RGRRICHALTT 3/
ok by CaFRNELBBIDOCHL, BHTO -
RNA TiE, 605 MEBTE Y THARFRCLDIIET
3. E5TF r-RNA ORI TREFHOKIG
i, EEELED DD, B OVIESF L 307U,
&otﬁmﬁmﬁaﬁw%ﬁKTi/@mtDCAﬁ
BAECET 200, AnNOFRICE2 80 LHER
INnd,

—Z, IRAE BEBRRRTIE, A AN AFY
Bz 7 3y AOEERN L CMO6NTNEY, %
figix, RNA, DNA #iC< 7 %> v & L @ROBS

Table 3. Effect of temperature on template activity of RNA
from rat liver ribosomes

15C.L-Leucine incorporation
(cpm/mg of S-30 protein)

Incubation at 20°C

Incubation at 37°C

60 min. 90 min. 60 min. 90 min.*
Crude r-RNA ** 2406 2414 5636 7640
Fraction II** 2542 2598 5282 6186
Endogenous activity 2514 2734 4446 6126

* Incubation time.

**[n the reaction mixture, 200 pg of RNA was added.
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Table 4. Template activity of RNA fractionated by gel filtration

r-RNA fraction

14C.L-Leucine incorporation
(cpm/mg of S-30 protein)

Incubation time (min.)

(150 pg) % 60 %
Fraction I 778 1886 2080
s II 656 1582 1982

s I 886 2190 2266

v v 978 1996 2070

v A% 876 1982 1922

% Vi 848 2166 2132

s VII 984 1778 2050
Endogenous activity 548 778 1312

Table 5. Template activity of RNA after EDTA treatment

r-RNA (300 pug)

14C-L-Leucine incorporation
(cpm/mg of S-30 protein)

Incubation time (min.)

60 90
Crude r-RNA 2254 3778
Crude r-RNA treated with EDTA 3104 3558
Fraction II 2370 2784
Fraction II treated with EDTA 1424 2084
Endogenous activity 1042 1112

EEL, VAV —AlH0 T, 2OBERBDTL®
=7 %2Yy MIDFEDEDTHBZ, €2 T, ethyl-
enediaminetetraacetic acid (EDTA) T, r-RNA
TRBET I LICL>THEAEHIVIRELTH 3%
BOEBRAAVEBRELTCTF V7L — M LIF
THREBRNLUIC#EREVYUTO Y T3, EDTA
BT r-RNA # #%BE50mM Tris-HC1 (PH7.8),

0.3 mM EDTA, 50mM KCl &4 3k 5@l
PR L7z b, 50mM Tris-HCl (PH 7.8)
WXL TI205r, 3EENT 3 L0 &BCL YT
72, Table 5 DfERIE, FHANCIT-mEDTH B
»i, 1 r-RNA T, EDTA B L - TOFDORK
JETE, BLLLY CADRESIN IR L, B
I T, L% EDTA QB L - TZOEBERA

Table 6. The effect of treatment of RNA with EDTA on

template activity

r-RNA (150 pg)

14C-L-Leucine incorporation*
(cpm/mg of S-30 protein)

non-treated EDTA-treated

Fraction 1
& 1I
v 111
v v
v \'
v VI
v VII

Endogenous activity

1474 1744
1576 1410
2204 1904
2304 4387
1900 2109
1496 1642
1260 2032
1224 1224

*All tubes were incubated for 60 minutes.
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Summary

Template activity and several foundamental
properties of RNA from rat liver have been
studied.

RNA which was extracted from the ribosomes

Experiments were performed with

with phenol methods and precipitated with
addition of ethanol as potassium salt. This
RNA has been separated into seven fractions
by gel filtration on Sephadex G-200.

Base composition of RNA preparation was
determined with the chromatography of the
alkaline hydrolysates on a Dowex 1 column.
The base ratios A/U of 1.32 and G/C of 2.52
have been obtained. This result demonstrates
that hydrogen bond makes relatively small
contribution to the configuration of RNA.

The cell free amino acid incorporating

system from E. coli K-12 (S-30 fraction) was
used to test the template activity of the fract-
ionated RNA. All the RNA fractions obtained
from rat liver ribosomes had the template
activities. The incorporation of amino acid
into protein proceeded with reaction time and
was almost proportional to the concentration of
RNA added. The effect of treatment of RNA
fraction with EDTA on template activity was
investigated. It is very interesting phenome-
non that the EDTA treatment enhanced the
template activity in the case of relatively low
molecular RNA fractions while the same trea-
tment resulted in the decreased activity for

the high molecular RNA.,



