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PRELIMINARY REPORT
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Osakai University, , Yamada-kami, Suita, Osaka

(Received October 5,1973)

laboratory, multiple dr\Ig-resistantIn our

strains of My cobttcteri'11/11 $711egmrrtis nave been
isolated by selection with viomycin. These
strains were resistant not only to viomycin but
also to tuber actinomycin-N, capreomycin,
streptomycin and kanamycin. Recent work
has suggested that the multiple drug-resistance
in these strains is due to an alteration of ribo-

somes (Yamada at a1. , 1973). However, it is
not yet known \vhcthcr the alteration is as-
SOCiatcd with changes In thc capaci^, of thc
ribosomes to bind antibiotics.

To clarify this, the binding of dihydrostrep-
the ribosomes fromtomycin to viomycin-

sensitive and -resistant strains was studied.

The rcsults showed that ribosomes isolated

from the multiple drug-resistant strains bound
VCry little dil\ydrostrcptomycin.

Foul multiple drug-rcsistant strains of A1.
$111eg, natt's ATCC 14468 (parent strain) were
designated as E, A, I, A and O-I. The three
former strains (Yamada at a1. , 1972) and O-I
were isolated I^, nTulti-step selection \\, Ith

A streptomycin-resistant strain,vinmycin.

designated as 1<-I, was also isolated from the
parent strain by selection with a high concn of
streptomycin. A streptomycin-resistant strain
of t$cheiichitr co/^', designated as ES02, \\, as
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a gift from Dr. S. OSawa through Dr. H. Tera-
oka. Another streptomycin-resistant strain
of E. coli was also isolated from E. coll' A19

by one-step selection.
Culture conditions and procedures for ISOla-

tion of 70s ribosomes \\, ere as described in

previ. us p^p"" (Y, mad" at a1. , 1972).
Tritium labelled dihydrostreptomycin was

purchased from the Radiochemical Centre,
England. The purity of this dihydrosti'cpto-
mycin was chcckcd by paper chromatography
(solvent: NaOH, 15 g; HgO, 150 inI; pen-
tachlorophen01,30 g; butano1,850 inI).

The procedures used for binding of dihy-
drostreptomycin to ribosomes were as described
by, Teraoka and Tanaka (1972) with a few
modifications. The reaction mixture con-

taincd the folio\\, ing conTponcnts in a final
volume of 100 111; 50 in*I tris (hydroxy-
mathyl)"min, mathan, (T"I^), pH 7.8, 5 initi
A{gC12, 70 initi KC1, 4.1 XIO~' M 'H-dihy-
drostreptomycin(7.2 x 10' countlmin) and 200
Ifg of the respective libosomes.

Tile reaction \\, as carried out at 37 C for

10 min and stoppcd by quickly chilling the
mixture in ice and adding 2 inI of cold buffer
(50 initl Tris-HCl, pH 7.8, 5 initi A, IgCl, ,
70 inM 1<Cl). The diluted mixture was then
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filtered through a Millipore Filter (pore size,
0.45 pm) and ribosomes retained on the me in-
brane were washed with 20 in I of the same cold

buffer. The amounts of 'H-dihydrostrepto-
bound to the ribosomes were thenmycin

counted in a liquid scintillation counter.
The binding of 'H-dihydrostreptomycin to

ribosomes from viomycin-sensitive and -re-
sistant strains was tested under the optimal
experimental conditions described above. As
shown in the accompanying Table, 'H-dihy-

little todrostreptomycin was bound very

ribosomes isolated from strains A{, A and O-I
of M. sineg"runt. The molar ratio of aH-
dihydrostreptomycin bound to parent ribo-
somes was 0.7-0.8. The ribosomes from

strain E, was very low resistant to streptomycin
in culture, bound an appreciable amount of
3H-dihydrostreptomycin, but less than those

from the parent strain of M. sineg"lulls. To
ribosomes from the steptomycin-resistant strain
K-I 'H-dihydrostreptomycin was also bound
very little.

ribosomes were isolatedFor comparison,

from both the parent and streptomycin-
resistant strains of E'. coll' A19. Ribosomes

were also isolated from a streptomycin-resistant
strain of fi. coll' ES02. \lety little dihydro-

was bound to the ribosomesstreptomycin
from the resistant strains compared to the
amount bound to parental ff. coli ribosomes.

it appears therefore that streptomycin re-
SIStance in the multiple drug-resistant strains
of M. sineg, natis employed might be due to a
mutation al alteration of the ribosomes re-

suiting in a reduced capacity to bind strepto-
mycin.

TABLE I Bi}Idthg of 3H-dthydrosti. ept0"11, ca}I to 70s ribosomes"

My cob@cte, 'inn, sinegmatis (parent)

Viomycin-resistant E (Streptomycin low resistant)

Viomycin-resistant M (Streptomycin high resistant)

Viomycin-resistant A (Streptomycin bigl, resistant)

Viomycin-resistant O-I (Streptom}, cin I, Igh resistant)

Streptomycin-resistant 1<-I (Viomycin sensitive)

ESCheiichi@ coli A19 (parent)

Streptomycin higlt resistant

E. coli ES02 (Streptomycin high resistant)

Strain

" Experimental procedures were described in the text
" Radioactivity (800-1000 countlmin) in the absence of the ribosomes \\as subtracted from radioactivity of

eacll reaction
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