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1. Introduction 

Several laboratories have reported on the enzy- 
matic hydrolysis of N-acetylaminoacyl-tRNA [l-3] 
and of peptidyl tRNA [2,4,5] . The enzyme responsi- 
ble for the hydrolysis was obtained from E. coli super- 
natant and from E. coli ribosomes. This enzyme hy- 
drolyzes the ester linkage between the N-blocked 

amino acid (or the peptide) and the tRNA, and does 
not hydrolyze unsubstituted aminoacyl-tRNA. It was 
shown that the rate of hydrolysis of oligopeptidyl- 
tRNA, with two or more peptide bonds, is higher 
than that of N-acylaminoacyl-tRNA [S] . Kossel et al. 

[2] and Vogel et al. [3b] found that N-acetyl- and 
N-formyl-met-tRNA, are not cleaved to any appre- 
ciable extent by the above-mentioned enzyme as 
compared to the corresponding met-tRNAM deriva- 
tives. Paulin et al. [6] on the other hand claimed that 
the rate of the enzymatic hydrolysis of N-substituted 
met-tRNAM is slower than that of the corresponding 
derivative of met-tRNAF. 

In the present communication we wish to report 
on a study of the enzymatic hydrolysis of N-substi- 
tuted met-tRNAP and met-tRNAM using a highly 
purified enzyme preparation. It is shown that the 
rates of hydrolysis of glyzmet-tRNAP and formyl- 
met-tRNAP are much slower than that of gly2met- 
tRNAM and formylmet-tRNAM. At low enzyme con- 
centration, at which there is significant hydrolysis of 
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glyzmet-tRNAM, the substituted met-tRNAF is 

practically resistant. 

2. Materials and Methods 

Peptidyl-tRNA hydrolase was purified from E. coli 

B by the following 4 steps: 1) Filtration of a 100,000 
X g supernatant, through a DEAE cellulose column at 
low ionic strength. 2) Absorption on a CM cellulose 
column followed by elution with 0.3 M KCl. 3) Chro- 

matography on a Sephadex G 100 column. 4) Chro- 
matography on a CM cellulose column using a linear 
gradient of KCl. The enzyme obtained was purified 

1220 times as compared to the crude extract. As 
judged from polyacrylomide gel electrophoresis at 
pH 4.5 the enzyme was essentially homogeneous. 
Details of the purification procedure will be published 
elsewhere [7]. 

E. coli tRNApef and tRNAkf were prepared by 

chromatography of crude tRNA (Calbiochem) on a 
DEAE Sephadex column followed by chromatography 
on a benzoylated DEAE cellulose column according 
to Seno et al. [8]. 

A mixture of partially purified aminoacyl-tRNA 
synthetases was prepared by chromatography of a 
100,000 X g supernatant on a DEAE cellulose column, 
according to Muench and Berg [9] ; 

Formylmet-tRNA was prepared by the reaction of 
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the N-hydroxysuccinimide ester of formic acid and 
met-tRNA [lo]. Glyzmet-tRNA was prepared by con- 
densing IV-hydroxysuccinimide ester of N-mono- 
methoxytritylglyl with met-tRNA and subsequent 
removal of the N-blocking group by treatment with 
5% dichloroacetic acid [ 1 l] . 

Assay for enzymatic activity: An incubation mix- 
ture of 250 ~1 contained: 0.1 M sodium cacodylate 

(pH 6.9); 0.01 M MgCl, or Mg acetate; 0.01 M 2-mer- 
captoethanol; 0.01 M KCl; 25 pg bovine serum albu- 
min. The various amounts of enzyme and radioactive 
substrates used are given in the legends to the figures. 

All incubations were carried out at 37°C. Samples of 
50 ~1 were removed at various time intervals and 

assayed for residual acid-insoluble radioactivity ac- 
cording to Hoskinson and Khorana [ 121. The radio- 
activity was counted in a Packard liquid scintillation 
counter. The specific activity of [14C] methionine 
was 57 mc/mmole (Radiochemical Centre, England). 

3. Results 

As can be seen from fig. la, formylmet-tRNA1lI 
and gly2met-tRNAM are cleaved by the peptidyl- 
tRNA hydrolase, while formyl- and glyz-met-tRNAP 
are almost resistant. When the enzyme concentration 
was increased (fig. lb), the N-substituted met-tRNAF 
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Fig. la and b. Kinetics of enzymatic hydrolysis of N-substituted met-tRNAM and met-tRNAF. The reaction mixtures (250 ~1) 
contained: 0.1 M sodium cacodylate pH 6.9; 0.01 M MgClz; 0.01 M 2-mercaptoethanol; 0.01 M KCl; 25 pg bovine serum albumin; 

about 5000 counts/mitt of substrate; peptidyl-tRNA hydrolase 0.56 pg protein (a) and 2.80 c(g protein (b). Aliquots of 50 ~1 were 

removed at various time intervals for measurement of acid precipitable radioactivity. For details see Methods. o---o glyz [ 14C] met- 

tRNAM; m---e glyz [ r4C] met-tRNAF; A--a F[ r4C] met-tRNAM; A--A F[ I4 C] met-tRNAF; o--o substrates without enzyme. 
(The rates of the non-enzymatic hydrolysis of all the substrates used were practically the same.) 
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derivatives were hydrolyzed to a small extent, but still 

the rates of hydrolysis of the N-substituted met-tRNAM 
were much higher. It is interesting to note that the 
rate of hydrolysis of gly2met-tRNAM is higher than 
that of formylmet-tRNAM. This result is in agree- 

ment with the general phenomena found in this 
laboratory [ 1 l] , in which the rate of hydrolysis of 
tripeptidyl-tRNA is higher than that of the corre+ 
ponding N-acylamino-acyl-tRNA. 

Fig. 2 shows that the rate of hydrolysis of formyl- 
and gly2-met-tRNAE depends on the enzyme concen- 
tration. 

4. Discussion 

It is clear from the above results that the rate of 
hydrolysis of N-substituted met-tRNA, is much 
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Fig. 2. Enzymatic hydrolysis of N-substituted met-tRNAE 
and met-tRNAM after 10 min incubation as function of en- 
zyme concentration. The results shown were obtained by 

subtracting the non-enzymatic hydrolysis from the experi- 

mental hydrolysis rates. For experimental details see legend 

to fig. 1. o---o gly 14C] met-tRNAM; u---u glyz[ 14C] met- 

tRNAF; A---A F[ 
:d C] met-tRNAM; A---A F[r4C] met-tRNAF. 

slower than that of N-substituted met-tRNAM. Yet 
the N-substituted met-tRNAF is not absolute resistant 
to enzymatic hydrolysis and the rate of hydrolysis 
depends upon the enzyme concentration. These re- 
sults are in agreement with those reported by Kossel 
and RajBhandary [2] and Vogel et al. [3] , but are 
contradictory to the results reported by Paulin et al. 
[6] . Paulin et al. claimed that the rate of hydrolysis 
of formylmet-tRNAF is higher than that of formyl- 
met-tRNA, . 

The fact that at low enzyme concentration gly2- 
met-tRNAE too is resistant to the enzymatic hydro- 
lysis by peptidyl-tRNA hydrolase proves that the 
formyl group can be substituted by other acyl groups 
without impairing this property. It seems therefore 
that the structure of the tRNAyt proper mainly is 
responsible for the above mentioned resistance al- 
though at high enzyme concentration gly, met-tRNAF 
is cleaved somewhat faster than formylmet-tRNAF. 

The results described in this paper are in agreement 
with the proposed function of the peptidyl-tRNA hy- 
drolase namely to regenerate tRNA from those pep- 
tidy&tRNA molecules which were released from the 
ribosomes carrying immature protein. 
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