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STUDIES ON THE RIBOSOME OF MYCOBACTERIA*

I. Isolation and Characterization of the Ribosome of
Mycobacterium tubevculosis HiRa

Tohru EDA

(Received for publication August 26, 1968)

Studies were carried out on the preparation procedure and characterization of the ribosome
from the strain Hg;Ra of Mycobacterium tuberculosis.

The ribosome fraction was obtained as follows ; The strain was cultivated in the synthetic
medium containing Tween 80 at 37°C for 14 days and the cells were harvested by centrifugation
and washed with and resuspended in the 102M of tris buffer containing 1072M of MgCl,
(tris-Mg buffer). The cell-free extract of the washed cells was prepared by passing through
the French pressure cell at 400 kg/cm? followed by centrifugation. Particulate fractions were
isolated from the cell-free extract by successive ultracentrifugation at 20,000 g for 60 minutes
(20 p60 fraction), and 105,000 g for 120 minutes (105 p 120 fraction). Final supernatant
fraction (105 s 120 fraction) was used as a soluble enzyme. Each particulate fraction was
resuspended in tris-Mg buffer and analyzed morphorogically, physicochemically and biologically.
The following results were obtained.

1) The 105 p 120 fraction contained a higher amount of RNA than other fractions did U-V
spectrophotometrically and chemically.

2) Analytical ultracentrifugation pattern showed that the 105 p 120 fraction consisted chiefly
of 70 S particles with a small amount of 50 S.

3) Electron microscopically the 105 p 120 fraction was proved to be nearly spherical par-
ticles, 27~35 mu in diameter.

4) Furthermore, it was shown that the 105 p 120 fraction could incorporated ¥C-amino acids
into its protein fraction in the presence of ATP and its generator, the soluble enzyme and
cofactors.

From these results, the 105 p 120 fraction may be considered to be the ribosome fraction
of Hy;Ra.

* From Department of Microbiology, Faculty of Medicine, University of Tokyo, Hongo,
Bunkyo-ku, Tokyo, Japan.
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Fig. 1. Electron Micrograph of 105p 120
Fraction Prepared from Hy;Ra
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Fig. 3. Ultra-Violet Absorption Patterns of
105 p 120, 105s 120 and 20 p 60 Fractions
Prepared from HgyRa
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All samples contain 50 mecg/m!/ of protein.

Fig. 4. Ultracentrifugation Patterns of
105 p 120 and 105s 120 Fractions
Prepared from HyRa
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Table 1. Incorporation of C-Amino Acids into
the Protein Fraction of the Ribosome
Isolated from HgRa

Incorporation of
11C-amino acids
into the protein

Reaction system
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protein
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—ATP and generating system f 316

—ATP and generating system, 235
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Complete system
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ATP and generating system : ATP, creatine phosphate,
creatine kinase

Cofactor : GTP, GSH

Ribosome fraction : 105 p 120 fraction

Soluble enzyme : 105s 120 fraction
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