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Summary
The adsorption of tRNA on the P-site of the 50S subunit
was measured., Aminoacylated tRNA proved_to bind much weaker
than the deacylated one. At 5.I0~3 M yg®* the ratio of gorres-
ponding equilibrium constants is 2.6, and at 0.0I5 M Mg<* it
increases till 7.

The influence of tRNA amincacylation on its binding in the
P-gite of the ribosome is not clear up to now. The data are con-
fusing. In papers (I,2) no difference was found but in (3) some
influence is assumed based on indirect evidence.

In this work we showed that a significant difference does
exist. Aminoacylation decreases the adsorption of tRNA on the
P-gite of a 505 subunit in the absence of messenger.

Materials and Methods

Adsorption of isotopically labeled tRNA on 50S subunits was
measured by means of ultracentrifugation as described earlier( 4)
A mixture of labeled tENA and ribosomes was centrifuged with-
out dilution. The ribosomes sedimented to the bottom of the
cell and the free tRNA remained in the supermatant. A part of
the supernatant was extracted for the measurement of free tRNA
by its radioactivity. The bottom layer was investigated for %he
amount of ribosomes and tRNA.Therefrom the adsorbed part of tRNA
was computed, assuming that the concentration of free tRNA was

equal to that in the supermatant

In the paper ( 4) the procedure of preparation and purificatio
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of ribosome subunits from the strain E.coli MRE 600 was descri-
bed. tRNA uniformly labeled with 7°P ( >2P-tRNA) was prepared
according to the same paper,

I4c_aatRiA was prepared by means of aminoacylation of unla-
beled tRNA with a mixture of IO aminoacids from Chlorella hydro-~

T4, mhe specific radiocactivity

lyzate uniformly labeled with
of the aminocacids was about I80 cpm per pmole. Iuc-aatRNA was
extracted with phenol, precipitated with ethanol and preserved
at =I96°.

The idea of the experiment was to use a mixture of I“C-aatRNA
and deacylated 32p_tRNA for the measurement of the ratio of dise
sociation constants of deacylated and acylated tRNA K/ K,

If the adsorption of both types of tRNA is in accord with Lang-

muirts isotherm

= “iékaw //
/7at leﬁ’ cﬁﬂ? Aé& ] /4L-v‘b‘71L,c334;‘ ‘:44; (%)

where Ag, and A3 - are the edsorbed amounts of acylated and
deacylated tRNA per mole of subunits( assuming that each subunit
contains M specific sites common for both types of tRNA),Cac and
Cd' are the concentrations of free aminoacylated and deacylated
tRNA respectively, R - the concentration of ribosomes. Hence
we obtain A,d - ”Qc Coc

Aac A,
Only relative radioactivities are needed to compute the right
part of this equation and therefore it is superfluous to know
the specific radioactivities of our preparations.This is very
important since 32P-tRNA is always diluted by some unknown
amount of unlabeled deacylated tRNA contained in the preparation

of IuC-aatRNA,

636



Vol. 49, No. 3, 1972 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

We must take into account that some part of our 52‘.?-1:1?11.& is
unable to bind to ribosomes and introduce a correction. If the

liniting percentage of bound 5213—1;121%. (at high ribosome concen-

tration ) isol, then A _ [ Lad ) s, where I, -is the total
oL, -Toa/*

amount of 321>—raclioact:’.vity in the sample, Iad" the amount of
adsorbed 32.‘9--1‘131(110&c*l:ivit:y found on the ribosomes, V- the volu-
me of the sample, The value of depends on the quality of the
preparation of 329-tmm, it was approximately equal to 70%(4).

In case of aminoacylated tRNA we can write respectively

4« - I“d)
GV T \LL4'C

Taking the ratio of both we derive our

final expression: (1%)3% 0(/ Al’(: (_%;-/)’t-— d:_/.

A plot of Ld)“ versus( I NC must yield a straight line.

Its intersection with the axis of ordinate gives /{ and its
slope — %(' K. 411 runs were performed at 2°C in a standard
buffer( 0.0 M tris-HCE, pH 7.4, 0.05 M NH4C1), containing in
most cases 0.0I5 M MgCIZ.In contrast to (4) the subunits were
not annealed before use.

Radioactivities were measured by means of a scintillation
counter.

RESULIS
The adsorption of 1'C-aatRNA on 50S subunits is totally

prevented by an excess of deacylated tRNA (table I). We conclude
therefore that both are adsorbed on the same single site on the
508 subunit and it must be the P-site(6).

On fig.I date for the adsorption are presented in a broad range
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Competitive adsorptign of 1'C-aatRNA and J2P-tRNA
on 505 subunits at 2~ in standard buffer,
Volumes of the probes (in ml): a,b,c = 0,073 ¢ = 2.04
2+ d -~ 0.,I5 e, f,g -~ 0.3,
Concentrations of Mg“ £in M): a,b,c - 0.0I54 d,e - 0,027
4 f = 0.00754 g - 0.005.
Amount of * C-aatRNA in each sample: a,d - 210 pmoles
(5800 cpm)y b,c,d,e,f,g = 120 pmoles (7000 cpm).

Amount of 3‘213--’01?NA in each sample:s a - 7.0 (5800 cpm);

b - 74 (4300 cpm)y ¢ = 56 (7000 cpm)y d - 7.0

(5000 cpm)y e- 93 (4800 cpm)y £ ~ 93 (4000 cpm);

g -~ 93 (3800 cpm).
To each probe the amount of subunits shown on the curves
was added.The free and adsorbed tRNA were found as des-
cribed in Methods.Relative amount of adsorbed ‘®C—aatRNA:
~X=%X~-Xx- 3 the same for 32P-tRNA: -0-0-0-. The horizontal
broken line shows the limiting level of *P-tRNA binding
measured directly (4).

Fig.I

of concentrations of 1'C-aatRNA and J°P-tRNA. Fig.2 shows that
the predicted linear dependence (Iﬂ/ d)SZ p on ( IZ“- / ),t, is
confirmed.From this diagram we obtain o =0.65, which is in ac~
cord with direct measurements of 32P—tBIIA adsorption on riboso-
mes in excess(4).

Computed values of the ratio Kd/Kagre presented on fig.3.We £ind
that aminoacylated tRNA interacts with the P-site of 508 subunits

2+

wesker than deacylated, especially at Mg~ concentrations higher

than 0.0 M.With the decrease of Mg2+ concentration the differ-
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Table I. Dilution of a L*C-aatRNA bound to 50S sub-
units by a deacylated tRNA,

Number Amount of de- ‘qC—radioact%Xity
acylated tRNA bound to e
of probe (pmoles) subunits (cpm)
I 0 T480
2 320 314
3 960 I17

Each gample containeg in 0,3 ml: 85 nmoles of 508
subunits,245 pmoles of '¥C-aatRNA(6500 cpm).To the
probes 2 and 3 an amount of deacylated tRNA shown in
the table was added.

(To/T 4} -1 torc

Fig.2 Determination of Kd/K c from the curves d-ﬁ,Of Tigl.I.
=0=0=0= 0;027 M Mg?* (4)§° -0-8-6- 0.027 M Mg¥* (e);
~X=X-%- 0,0075 M Mg2* (£); -e-e—e~ 0.005 M Mg?* (g),

rence in adsorption of aminoacylated and deacylated tRNA is le-
veled.

Selma et al(?7)noticed that lincomycin is an inhibitor of ad-
sorption of a N-acetylleucyl-tRNA-fragment on the P-site. We
tried this antibiotic in our conditions and did not find any
influence on the equilibrium of deacylated and aminoacylated
tRNA .The explanation of this discrepancy may be in the differe-
nce of substrates and experimental conditions( lower tempera -

ture, absence of ethanol in the medium).
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Fig.3 The ratio Kd/Kac calculated from the data of fig.2.

DISCUSSION
H.Noll on the basis of his model of primitive initiation(3)
made a prediction that aminoacylated tHNA would interact with
the P=-site much weaker than the deacylated. Our results, al=-
though obtained in the absence of messenger, are in accord
with his expectations and can be regarded as an indirect confirw
mation of his idea.

The method used in thése experiments allows to measure the
equilibrium constants for the binding of individual peptidyl-
tRNA's with ribosomes. This work is in progress in our labora-
tory.
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