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1. Introduction 

Previously, we have shown that siomycin A and 
its water soluble derivative, monothiomalic acid 
siomycin A, inhibit bacterial protein biosynthesis 

but not protein synthesis in rabbit reticulocytes or 
their cell-free system [I] . We have also reported that 
siomycin (monothiomalic acid-siomycin A) inhibits 
polyphenylalanine synthesis in E. coli cell-free system, 

interacting with 50 S subunits of the ribosomes, and 
that this antibiotic does not inhibit the synthesis of 
N-acetylphenylalanyl-puromycin by the ribosomes, 

though the enhancement of this reaction induced by 
the addition of G factor and GTP, which has been 
believed to represent the participation of a transloca- 
tion step of peptide synthesis [2], was markedly 
suppressed by the antibiotic [3]. In the translocation 
step, the peptidyl-tRNA-mRNA complex is believed 
to move across the ribosome from an acceptor site 
to a donor site and deacylated-tRNA at the donor 
site is released in a reaction in which GTP is hydrolyzed 
to GDP and Pi in the presence of G factor. The GTP 
hydrolysis catalyzed by G factor and ribosome is 
also observable in the conditions uncoupled from 
peptide synthesis [4]. 

In this paper, the effect of siomycin (monothio- 
malic acid-siomycin A) on this type of G factor 

dependent GTP hydrolysis by ribosomes was inves- 
tigated. The results indicate that siomycin strongly 
inhibits this GTP hydrolysis and that the inhibition 
is reversed by the addition of 50 S ribosomal subunits. 

2. Materials and methods 

Ribosomes were prepared from .!Y. co/i Q 13 and 
washed with NH4C1 solution according to Erbe and 
Leder [5]. Ribosomal subunits were separated by 
overnight dialysis against buffer containing low 
magnesium concentration and subsequent sucrose 
gradient centrifugation as described in a previous 
paper [3]. The G factor preparation was obtained 
from postribosomal supernatant of 6’. coli Q 13 cells 
[S, 6] . This G factor preparation, purified by column 
chromatography on hydroxylapatite [6], was used 
throughout this study and it showed no significant 
activity for hydrolysis of GTP in the absence of ribo- 
somes. The hydrolysis of 3 H-GTP was determined by 
paper chromatographic analysis using DEAE-cellulose 
paper [7]. To obtain a clear separation of GTP and 
GDP, the paper was spotted with the reaction mixture 
and prewashed with water, then developed with 0.7 M 
ammonium formate (pH 3.1) (71. After the papers 
had dried, they were cut into small pieces and radio- 
activity was measured by liquid scintillation counter 
using conventional tolucne scintillation mixture. 
Siomycin (monothiomalic acid-siomycin A) was 

kindly provided by Dr. M. Ebata and his collaborators 
in this laboratory. 3 H-GTP (I 000 ~Ci/~mole) was ob- 
tained from Schwarz BioResearch Inc. 

3. Results and discussion 
As shown in fig. I and table 1, G factor dependent 
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Fig. 1. Effect of siomycin on G factor dependent GTP hydra: 

lysis by E. coli ribosomes. The reaction mixture contained the 

following components in a final volume of 50~1; 50 mM tris- 

HCL (pH 7.8), 10 mM magnesium acetate, 160 mM NH4Cl, 

5 mM dithiothreitol, and cited amounts of G factor, ribosomes 

or ribosomal subunits and siomycin. The mixture was prein- 

cubated at 37’ for 5 min and then 55 nmoles of 3HGTP (spe- 

cific activity 5.3 &i/rmole) was added and the incubation 

was continued a further 10 min at the same temperature. 

A) (- - - -) NHdCI washed ribosome 0.31 A~bo unit and 7.25 
pg of G factor were used. B) (---) The mixture of 30 S ribo- 
somal subunits (0.11 A 2.~0 unit) and 50 S ribosomal subunits 
(0.19 A260 unit) was employed in place of the NHaCl washed 

ribosomes in Exp. A. 

GTP hydrolysis by ribosomes was strongly inhibited 
by siomycin. 

As previously reported by Nishizuka and Lipmann 
[4], both of the 50 S and the 30 S ribosome sub- 
units were needed for this G factor dependent GTP 
hydrolysis. A small amount of GDP formed by 50 S 
subunits may be due to the presence of a trace amount 
of 30 S subunits contaminating the 50 S subunit pre- 
paration. 

As we found in the preceding study on the inhibi- 
tory effect of this antibiotic on polyphenylalanine 
synthesis, the inhibitory effect of siomycin on the G 
factor dependent GTP hydrolysis was also significant- 

ly reversed by an increment on the amount of 50 S 
ribosome subunits, but it is hardly reversed by a 
further addition of 30 S ribosome subunits (table 1, 

exp. 2). 
These facts suggest that siomycin inhibits the G 

factor dependent GTP hydrolysis by ribosornes inter- 
acting with 50 S ribosomal subunits, and that this 
inhibitory action is a plausible cause of inhibition 
of the translocation step of peptide synthesis by this 
antibiotic. 

Table 1. 

Reversal by the addition of SOS ribosomal subunits of 

siomycin inhibition on GTP hydrolysis dependent on 

G factor and ribosomes. 

Additions GDP formed 

@moles) 

Exp. 1 
I SOS subunits (0.19 Az60 unit) 3.13 

II 30s subunits (0.11 A260 unit) 0.87 

III I+ II 14.3 

Exp. 2 
IV the same as in Exp. 1 (111) 14.9 

V IV + siomycin 2.72 

VI IV + SOS subunits 

(0.57 A260 unit) 26.4 

VII V + 50 S subunits 
(0.57 A260 unit) 23.7 

VIII IV + 30 S subunits 

(0.33 A260 unit) 17.2 

IX V + 30 S subunits 

(0.33 A260 unit) 2.02 

Reaction conditions were the same as described in the legend 

to fig. 1 Exp. B except that a fixed amount (2.0 PM) of 

siomycin was added when its effect was examined. 
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