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Abstract— The light-dependent increment 1n RNase activity (which 1s ribosome bound 1n cell extracts) 1s distri-
buted as a gradient increasing from base to hook of lupin hypocotyls No evidence was found of non-specific
or of'specitic activation ot pre-tormed enzyme molecules following 1solation, either before or after (Jatent activity)
destruction of particles The autodegradation capacity of ribosomes isolated from wradiated cells
was almost double that of ribosomes from etiolated tissue. It 1s proposed that association between the bulk of
the hight-controlled RNase fraction and lupin ribosomes results from binding of soluble protem It 1s not clear
whether binding 1s specific or an artifact of 1solation

INTRODUCTION

MucH attention has been focused on the possible role of particulate RNases in plants.
Some authors have interpreted the association of nucleolytic activity with ribosomes (poly-
somes; microsomes) isolated from higher plants as having physiological significance.!~5
On the other hand, other studies indicate that R Nase activity associated with sub-cellular
particles isolated from higher plants may result from contamination with soluble enzymes
from the supernatant fraction.””® The major aim of the work presented here was to deter-
mine if binding of the phytochrome-controlled acid RNase fraction of lupin hypoco-
tyls'®1! (resolved as one of two ribosome-bound 1soenzymes,* ref. 11) is meaningful in
terms of the in vivo system. Two facts support the view of a role at the ribosome site.
Firstly, most of the light-mediated increase in the level of RNase activity is found in par-
ticulate cell fractions (taking total activity of etiolated hypocotyl homogenates as 100%,
then ca 90% is soluble and 109 particulate. On this basis total activity of homogenates
of irradiated hypocotyls (24 hr, W) is ca 150% of which 45-60%; 1s particulate).!! Secondly,
the enzyme is unusually firmly bound (neither high pH, nor repeated washing of pellets,
nor passage of ribosomes through sucrose greatly disturbed the RNase-ribosome associa-
tion.)!!

* Resembiles the E C class ribonuclease 11 (E C 314.23)
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Before proceeding with this investigation 1t was necessary to make reasonably certain
that greater amounts of assayable activity were the result of light increasing the number
of active molecules 1n the intact cell The alternative possibility, namely that mcreases 1n
assayable activity were an artifact of rupturing cells, could arise if hight decreased the level
of some unrelated inhibiting factor or decreased stability of ribosomes leading to earher
activation of a latent R Nase (also present on particles from ctiolated tissue) Experiments
designed to test these possibilities will be discussed first

RESULTS
Distribution of light-sensttive ribosome-hound RNase

To determuine whether the size of response was equal throughout the hypocotyl, mntact
etiolated seedlings were rradiated (or left in darkness: controls). cut into four equal por-
tions and ribosomes 1solated and assayed Results (Table 1. mtact) show that the light-
mediated mcrease in the level of extractable RNase activity [expressed as the relative
change (D = 100°,) in untts/g fi wt] was maximal in the apical-quarter region [essen-
tially sumilar patterns were obtained when results were expressed as units/hypocotyl (four
segments), units/mg soluble proten or units/mg ribosomes] The explanation 1s not simple
Etiolated plants have a R Nase gradient imcreasing from apex to base (Table 1, intact) The
action of light 1s to produce a gradient i the opposite direction. namely increasing from
base to hook (Table [. mtact)

TaAgLr t DISTRIRC TN OF RIBOSOME-BOUND RINASE [N £ TIOLA DE 0 AND IREADATID SYPOCOTYLS

RNase activity (units; g fr wt)

Dark Light Change (D = 100°))
Material Intact Excised Intact Excised Intact Excised
Apical quarter 58 75 151 163 260 220
Sub-apical quarter 77 89 139 142 180 160
Sub-basal quarter 93 96 130 126 140 130
Basal quarter 104 80 16 99 103 125
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Effect of wounding and ageing upon hound R Nase activity

In order to obtaimn rapid entry of applied compounds into hypocotyl cells (necessary for
pulse-chase labelling experiments) excised sections were floated on water prior to treat-
ment To determine the size of the response 1n dark-excised sections, etiolated hypocotyls
were cut into four equal parts using a dim green safelight and the sections obtained floated
on sterilized water under light or in the dark (controls) for 24 hr The dark controls (Table
L excrsed) showed the samie apex to base distribution as mitact seedbmgs Nerther cutting
nor ageing measurably incrcased the level of ribosome-bound RNase activity in the dark
The combination of cutting and agemg under light did not ncrease activity over intact
controls (Table 1) except in the basal segment The dark-excised apical quarter section was
selected as the most suitable material for the following experiments
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Effectiveness of continuous white and far-red irradiation

Kinetics of the rise in activity following continuous irradiation show that development
of activity was preceded by a lag period of 6 hr (FR) or 6-9 hr (W) (Fig. 1). Activity rose
at a linear rate between 9 and 36 hr in both cases but the rise was more rapid under white
light Maximum relative increases (36 hr) over dark controls were 80%, (W) and 66%, (FR)
on a hypocotyl basis, and 100%, (W) and 75%, (FR) as units/mg protein (Fig. 1).

20[—

RNase achvity, units /4 apical sections
RNase activity, units mg~' protein

L | ]
(0] 12 24 360 12 24 36

10

Time ofter start of irradiation, hr

FIG 1 KINETICS OF RISE IN RNASE ACTIVITY IN CONTINUOUSLY IRRADIATED SECTIONS
Apical-quarter sections (2-5 cm) from 5-day-old etiolated seedlings were excised (green safelight), floated
on H,0, and transferred to hght at zero time or kept 1n the dark (controls) Sections were combined
and ribosomes 1solated at subsequent intervals over 36 hr Circles, W treated, triangles, FR treated,

squares, dark controls

Actwators and wnhibitors

Different proportions of ribosomes from etiolated and irradiated apical-quarter sections
were mixed prior to assay for RNase activity. Mixing of equal proportions of extracts from
etiolated (14-0 units/mg protein) and irradiated (77-0 units/mg protein) sections gave assay-
able RNase activity of 44-5 units/mg protein (expected 1f no interaction 45-5). Similarly,
mixing 3:1 proportions gave 255 (3n: 11, expected 27-5) and 63-0 (1p:3L, expected 61-2)
units/mg protein. Activities of extracts in which the enzyme had been previously solubi-
lized by disintegrating ribosomes with EDTA and KCI (Ref. 11) were also additive (D =
23-5, L = 1755, ID: 1L = 98'5 units/mg protein, expected 99-5). These results show that
freely available specific inhibiting or activating factors are not present on ribosomes.
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Activation of RNase occurs when ribosomes 1solated from Escherichia coli.'? rat liver '3
and yeast'* are partially degraded. No activation was observed following dismtegration
of ribosomes (EDTA plus KCl) 1solated from etiolated lupin hypocotyls '' This indicates
that greater activity of ribosomes 1solated from irradiated tissue could not result solely
from greater instability of these preparations leading to release of a latent enzyme The
opposite approach to this problem 1s to 1solate highly stable ribosomes and to incubate
under conditions leading to very slow ribosome breakdown. Similar activity between prep-
arations at onset of incubation followed by a rapid rise in the preparation from irradiated
tissue could mean that the light-mediated increase resulted from release
of a latent RNase. Ribosomes were 1solated (T-M Medwum C) and immediately incubated
{20 mM acetate buffer at pH 5-6 with 12 mM MgCl,) under conditions which should cause
less rapid destruction (at 14 since high temp. leads to ribosome breakdown'® and with
additional Mg?~ to maintamn tight folding). Aliquots of | ml were added to 2 ml ethanol
at 5 min mtervals over 1 hr and amounts of acid-soluble nucleotides released from ribo-
somes estimated (routine R Nase assay) The shape of the velocity vs time plots obtained
closely resemble those previously reported for autodegradation of isolated plant ribo-
somes *® The main feature of the results 1s that reactions were almost linear with time
for preparations from both etiolated and rradiated sections. The lack of a sharp rise in
enzyme activity during incubation of ribosomes from wrradiated tissue indicates that hight
stimulation of RNase activity 1s not an artifact of ribosome mstability.

A second feature of the results 1s that hydrolysis of endogenous RNA at 14° of prep-
arations from wrradiated sections (79 units RNase/mg ribosomes at 22 mg/ml final
concn) proceeded at nearly twice the rate of that of preparations from etiolated tissue
(5'1 units/mg ribosomes at 2 2 mg/ml final concn). This difference in rate of autodegrada-
tion was also observed at 10° and 20°. Clearly, ribosomes from lhight-treated sections were
less stable in vitro than those from dark-grown tissue.

Effect of light on gross synthesis of ribosomal protewmn

There are two possible ways 1n which the light-sensitive 1soenzyme could be a true ribo-
somal component; the enzyme could be a structural ribosomal protemn, or the enzyme
could be a soluble protein attached at clearly defined binding sites (a conditional riboso-
mal protein). That light might have a gross effect on synthesis of structural proteins was
tested by incubating sections with L-lysine-[4,5-*H] under one growth regime (L or b) and
with L-lysine-[U-'*C] under the alternative regime (i or L) followed by 1solating ribo-
somes and “stripping off” their loosely attached proteins Results (Table 2) do not show
a higher L . D 1sotope ratio for structural protein (compared with the ratio for soluble pro-
tem), implying that light has had no detectable specific effect on the synthesis of structural
protemns.* Reversing the sotopes and continuous feeding of label gave similar results
(Table 2) However, the W treatment stimulated synthesis of soluble proteins of isolated
ribosomes.

* This means the rate of incorporation of label mnto both protein fractions following irradiation has either
(a) increased by the same extent, (b} decreased by the same extent, or (c) stayed the same

12 Spaur, P F and HOLLINGWORTH, B R (1961) J Biol Chem 236, 823
13 TasHiRO, Y (1958) J Biochem (Tokyo) 45, 937

14 DANNER, J (1965) Diss Abs 25, 4385

'3 Wist, S H and HansoN J B (1960) Weeds 8, 341
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TABLE 2. EFFECT OF CONTINUOUS LIGHT ON SYNTHESIS OF RIBOSOMAL PROTEIN IN APICAL-QUARTER SECTIONS

Labelling % Incorpor- Ribosomal protein  Supernatant protein
Irrad- sequence % Uptake* ationt (dpm x 107%) (dpm x 107%)
Experiment 1ation D L °‘H 'C °®*H ' °*H "“c L/Db 3H 14C L/D

1 FR H  '4C 6 13 9 12 211 124 059 1980 1260 0-64
2 FR 4C 3H 7 15 10 15 270 184 147 2830 1810 156
3 w H “C 79 85 12 18 2210 1760 080 15800 18300 1-16

* Proportion of label taken up

+ Proportion of label taken up and incorporated into ribosomal fraction

Experiments 1, 2 batches (25 sections) dark-excised apical-quarter sections incubated for 2 hr n D with 50
uCi-L-lysine-[4,5-*H] or 10 uCi-L-lysine-[U-1*C], washed in 1 mM cold L-lysine and transferred to clean Petri-
dishes contaming cold lysine One labelling treatment irradiated (FR, 18 hr), other left in D prior to 1solating
ribosomes Pellets (16 x 10* g) re-suspended in T-M Medium B, ribosomes stripped of attached proteins by incu-
bating with streptomycin (1 78 mM final concn), centrifuged (10° g, 2 hr) and radioactivity of ribosomal proten
(pellet) and supernatant determined Experiment 3, as above except continuous mncubation with tracer Batches
of 50 sections mcubated with 50 pCi-L-leucine-[4,5-*H] (D) or 30 uCi-L-leucine-[U-'*C] (W, 24 hr). RNase ac-
tivities (units/mg protemn) of 16 x 10* g pellets from irradiated sections as per cent activity D controls (D =

100%), Experiment 1 = 121, Experiment 2 = 132, Experiment 3 = 242

Binding of soluble protein

The second possibility, namely that the isoenzyme 1s a soluble protein of the cell sap
which is a necessary component, intrinsic to the ribosome, 1s more difficult to test. That
it belongs to the “loosely bound” fraction of proteins 1s demonstrated by: (1) Compounds
with a high affinity for ribosome binding sites (streptomycin,'® spermine'”) readily
released the enzyme (a single wash in streptomycin at 1-78 mM final concn or in spermine
at 0-02-0-5 mM final concn at 4° for 1 hr released only half the exogenous protein (pro-
tein:RNA ratios fell from ca 1-8 to 1:3) but 65-70% of the associated RNase activity*).
However, there was a residual fraction of RNase (up to 109 of the mitial amount bound)
which was not removed, even by more severe treatments (2) Lupin ribosomes can both
bind and exchange RNase protein i an external pool. Specific radioactivities in dpm per
1000 enzyme units of enzyme on particles obtained by homogenizing fresh tissue in macer-
ation medium containing labelled “RNase-like” proteint show that 40-50%; of RNase on
the particles came from protein added to the medium [Table 3, Expt 1, Expt 2 (1}]. Also
mixing mncreasing amounts of non-radioactive “RNase-like” protein with ribosomes iso-
lated with soluble '*C-labelled protein already attached [Table 3, Expt 2 (ii)] led to a drop
in specific activity greater than could be explained by additional cold enzyme diluting out
the label (Table 3).

To determine whether binding represented some type of specific protein-ribosome nter-
action, a binding curve was constructed from the data in Table 3. The shape of the curve
obtained indicated constant binding rather than co-operativity. For 5, 10, 15 and 35 mol
RNase added, 3, 3-5, 3-8 and 4-2 mol of RNase, respectively, were bound. This suggests
each ribosome has only 3-4 binding sites (or binding site equivalents).

* There was no evidence of release of latent enzyme or of selective release from ribosomes from irradiated

material
+ 14C-labelled lupin ribosomal proteins with MW ca 25000 prepared by EDTA treatment and purified 60-fold
by double chromatography (7300 dpm and 900 umts RNase activity/mg protein, see Experimental)

16 PeTERMAN, M L (1964) The Physical and Chemical Properties of Ribosomes, p 43, Elsevier, Amsterdam
17 MaDIsON, J T and DickMaN, S R. (1963) Biochemistry 2, 321
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TABLE 3 BINDING AND LXCHANGI OF '*C-LABLLLED SOLUBLE PROTIIN

Ribosomal peliet
Protein added Radio- R Nase Specific v, Total RNase
Amount activity  © ) Label  activity radioactivity labelled
Expertment (mg) Labelled Cold (dpm) attached* (units)  (dpm 1000 umts) Found Expected*

1 025 + 470 26 137 3470 44
2y 025 + 630 35 154 3890 4%
{11) None (washed) 520 124 4190 52
pellet control)
0-56 + 855 171 3250 40 44
084 + 450 186 2410 29 40
196 + 410 - 222 1860 23 32

* Proportion of *C-label added (dpm added = 100°,) in maceration medium

+If no exchange between labelled protein attached to pellet and cold protem in T M re-suspension medium

Experiment 1, labelled 25000 MW ribosomal fraction protemns (see Experimental) dissolved 1n maceration
medium used to 1solate post-mitochondrial supernatant (14000 ¢g. 15 mun) from fresh irradiated (W, 24 hr) apical-
guartersections (1 2 gy Crude mbosonmal™ fracimoms (107 ¢ 2 oy sotated and: aliquots of resultant supernatant
and re-suspended pellet (in T M Mcdium B) assayed for RNase and solubilized and counted Lxperiment 2 (1)
re-suspended unwastred peifens prepared as ot Fxpernrent - and irvimedatety
(16" gy trefore assay my (pediets oo e 107 g spur ressaspanded nr T ONE contaniTimng $any ing $imeuints {itone for
washed pellet control) unlabelled 25000 MW protein and immediately centrifuged) Relative enzyme activities
of first 10° ¢ pellets. Experiment {",D = 265 F xperiment 2°,D = 290 taking RNase of D control in units mg
protemn as 100°,

m'wd {it) IIL’{AL;'n\ re-sedimiciited:

DISCUSSION

This study establishes the existence of a gradient of light-stimulated RNase activity, in-
creasing from base to hook of non-greened lupin hypocotyls following irradiation.
Amounts of spectrophotometrically assayable phytochrome also mcrease towards the
hook in hypocotyls (in lupins the 2 5 cm apical region at 8 days after germmation n total
darkness had an average phytochrome content (P,,,, uncorrected) of 124 x 1077 A (Ay)
per 10 segments, whereas the sub-apical 2-5 cm (see Table 1) contamed 6 1 x 107 % A (A,)
per 10 segments, a base to apex gradient was also observed i etiolated sunflower hypo-
cotyls'®). A RNase gradient was also found in onion roots '* In this case extractable acti-
vity increased with distance from the root cap

The results presented differ from other reports on ribosome-bound R Nases 1n plants in
two major respects. Firstly, neither cutting (wounding) nor agemg of sections increased
bound activity 1n either light or darkness Ageing raises the level of activity of a hght-in-
sensitive predominantly particle-bound RNase (WL II) extractable from detached wheat
leaves Part of this increase was identificd with the fraction sedimented at 107 ¢ = Secondly.
1n hypocotyls light elevates the level of extractable ribosome-bound RNase activity ' !
This is 1n contrast to studies on detached greened leaves in which white light has erther
little effect,?® or markedly mhibits,>* the development of RNase activity associated with
the fractions sedimented at 10° g It appears that development of ribosome-bound RNase
activity during photomorphogenesis 1s a unique process

Another striking difference between the present report and a number of previous stu-

18 BRiGGS, W R and SIeGLLMAN, H W ({1965) Plant Physiol 40, 934

19 PiLET, P-E, PRAT. R and RoLaND, J-C (1972) Plant and Cell P hysiol 13, 297

2V Soprk, L and WRIGHT, S T C (1969) P hytochemstry 8, 1629

2V Unvarny, I Farxas. (G L_Magri E and Form. (L (1967 Phyvuol Pl 20781
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dies?:3:9:21-24 5 the lack of release of a fully latent enzyme upon destruction of lupin ribo-

somes. Recovered activity in supernatant plus pellet slightly exceeds activity of untreated
ribosomes following washing with spermine, but this is more likely to be a result of freeing
a fully active enzyme rather than activation of a latent RNase On the other hand, n-
creased autodegradation capacity of lupin ribosomes (presumably resulting from more
bound nucleolytic activity) was observed under conditions in which metabolic activity had
been suddenly reduced (in this case inhibition of cell elongation by light) This 1s in general
agreement with recent, but speculative, proposals that autodegradation of ribosomes is
low during periods of high metabolic activity in order to conserve RNA 2?24

On the basis of the present work 1t seems clear that association of the bulk of the light-
sensitive RNase 1n lupin hypocotyls results from ribosomes binding soluble or solubilized
protein. However, a constant binding curve need not indicate a preferential interaction.
In addition, it 1s not easy to assign a plausible physiological role to 3-4 RNase mol bound
to each ribosome. At the present state of knowledge 1t therefore seems equally justified
to class the enzyme as either a conditional ribosomal protein (1.e. a true ribosome com-
ponent) or as an extraneous protein, adsorbed onto ribosomes during the process of their
isolation.

EXPERIMENTAL

Materials and giowth conditions (25) Lupius albus L seeds {batch HU/J/71, this batch gave a low light-
mediated increase 1n ribosome-bound acid R Nase) were soaked and germmated 1n vermiculite Hypocotyl sec-
tions (quarter sections ca 2 5 cm) cut from 5-day-old etiolated seedlings (selected for uniformity) using a green
safelight (after Withrow and Price?*), surface sterilized i “Chloros™ for 1 mn, rinsed and placed 1n sterile Petri-
dishes containing sterifized dist H,O [n later experiments sterilization was replaced by adding streptomycin-
SO, at 20 pg/ml to H,O FR source consisted of all-dielectric interference filters (centred 730 nm, bandwidth
13 nm at half peak, 55% T at peak) placed below 2 x 500 W incandescent bulbs, mtensity 7 74 x 107 '° Emsteins
per cm? per sec at working distance W source consisted of warm-white dayhght (1 1) fluorescent tubes giving
12000 ix at working height Sources were fan cooled

Isolation of ribosomes (3°) Excised treated tissue was homogenized in 04 M sucrose (to mmimize rupture of
mitochondria and developing plastids) plus Nonidet A-10 (002% w/v) in T-M Medum A (50 mM Tris-acetate
at pH 7:5 with 50 mM MgCl,) Resulting homogenates were centrifuged at 3 x 10* g, 30 mun, and supernatant
spun at 10° g, 2 hr, to give a “ribosome-enriched” pellet Pellets were re-suspended in T-M Medwum B (50 mM
Tris-acetate at pH 7 5 wath 10 mM MgCl,), layered on 5 ml 35% w/w sucrose (RNase-free) in T-M Medium
B and centrifuged at 16 x 10* ¢, 2 hr, in a fixed-angle rotor After wiping walls of tubes. pellets (clear or pale
yellow) were suspended in T-M Medium B to give a final concn ca 02 or 2 mg/ml ribosomes For 1solation
of ribosomes with max stability T-M Medium C (50 mM Tris-acetate at pH 7 5 with 500 mM MgCl,) was substi-
tuted for T-M Media A and B In binding expts (Table 3) homogenates were fractionated as described in foot-
notes Replacement of Nonidet by 03°, w/v DOC in maceration medium gave stmlar amounts of extractable
bound RNase from etiolated sections (Nomidet = 11 0 unuts, DOC = 8 7 units/mg ribosomes) More ribosomes
were extracted from rradiated sections (W, 24 hr) by DOC, 1n addition, activity per umit of ribosomes and per
unit of proten was lower (Nomdet =219 umits, DOC =92 units/mg ribosomes) Extraction
using either detergent gave the same result on a fr wt or hypocotyl baus (hght-mediated changes® Nonidet =
+ 253 uzmts, DOC = +2 31 units/four sections) DOC did not free ribosomes of bound RNase as reported
n peas ?

Idenufication of ribosomes Purity of washed 10° g pellets prepared with media contaming KCl has previously
been checked !! Since KCl accelerates disintegration of plant ribosomes,® KCl-free media were used m all expts
reported here Purity of the ribosomal fraction was checked using etiolated apical-quarter sections which are
low 1n RNase and media contamning 1%, v/v freshly added DEP to inhibit RNase Samples (10-20 ml re-suspended
16 x 10* g pellets, 6-8 mg/ml ribosomes) were centrifuged m a BXV zonal rotor spun 6 5 hr (4°) at 21000 rev /
min, integrated field-time 95 x 10° g-min, 1n a linear with vol 10-30°, sucrose gradient After displacement of
gradients (40%, sucrose), one major peak consistent with 80 § particles {protein RNA ratio ca 1 3) was obtaned

22 MATSUSHITA, S. and IBukl, F (1960) Biochum Biophys Acta 40, 358

23 UrsiNo, D J, STurant, E and ALBERGHINA, F A, M (1969) Bioclum Biophys Acta 179, 500
24 STARK, G F and JAENICKE, L (1971) Z Naturforsch 26b, 328

25 WitHrRow, R B and Price, L (1957) Plant Physiol 32, 244
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As a further check, 16 x 10* g pellets were re-suspended in T-M Medium B made to 04%, DOC, clarified (2 x
10* g, 10 min) and profiles on the analytical centrifuge (4°. 4 x 10*rev /min) gave one mam peak (schlieren
optics) with a sedimentation coefficient corrected to 20 in H,O ot 80. To mimmze losses of enzyme activity
interféring with routine R Nase estimations. ribosomal pellets were prepared as fast as possible, immediately re-
suspended, frozen at — 20" for up to 3 days and thawed once immediately before use

Puainal puritfication of enzyme Unwashed 107 ¢ pellets were incubated with 025 M EDTA-1 M KCl soln
and extracted as previously described '' Fractions of 35 ml corresponding to proteins having MW between
21000 and 28000 were pooled and re-chromatographed (Sephadex G100, see Ref 11) to give the partially punified
25000 MW protein fraction (0 2 mg/ml protein)

Incorporation of labelled amino-acids In dual-labelling experiments (Table 2) dark-excised 25 cm apical-
quarter sections were placed in the dark 1n sterile Petri-dishes (25 per dish) with 30 ml sterie double-dist H,O
containing either L-lysine- [4.5->H[ (75 Cymmol) or L-Iysine- | U~ (T (336’ mCi/mmol) For contimuous Keding
the equivalent L-leucine 1sotopes were used In the preparation of labelled 25000 MW protein (Table 3) L-amino
acids (mixture)-fU-"*C] (54 mC1/mAt) were dissolved m the sterile H,O Batches of 50 apical-quarter sections
were incubated with 3U uCi [T4CT-amino acid mixture during irradiation (W, 6 hir). wasbed and 107 ¢ pellets
1solated prior to extraction The possibility of bacterial’ contamination was reduced by surface sterilization or
with streptomycin SO, and by washing sections 6 x before and after treatment In addition 2 mm was removed
from each end of each section immediately before macerating It 1s unlikely that bacteria contributed to tncorpor-
ation of label into the lupin ribosome fraction because (a) no bacteria were present at onset of irradiation. (b)
there was no evidence of 70 S particles and (¢) contaminating bacteria would raise RNase activity, comparison
of preparations from equivalent portion of intact etiolated plants and 1dentically treated sections always gave
similar levels of R Nase activity

Solubtiization of protewns for liquid scintiilation counting Both ribosomal and “attachied” protein were freed from
attached amino acids by solution and re-precipitation with acid and alkali as described by Trewavas =® After
the final ppt with 59/ w/v trichloroacetic acid and washing with acetone. 1 ml ahquots were dissolved n 05 M
hyamine hydroxide. neutralized (0 02 ml HOAc) and counted All dpm values given were above background

Assavs for. RNase, protein. ribosomes.and. RN 4. These were as. deseribed previously' ' except. that ribosomes
were incubated with 3 mg/ml (final concn) yeast- RNA 1 routine RNase assays The unit of R Nase 1s the amount
required to degrade 1 uyg RNA in 1 minat 37 pH 56
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