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Abstract — An improved method for the selection of high tobramycin-producing mutants of
Streptomyces tenebrarvius ATCC 17920 was investigated. By the use of apramycin-containing
media, low nebramycin-producing mutants were eliminated. Strain No. 23, resistant to apramy-
cin and kanamycin B and sensitive to tobramycin, was isolated from soils, identified as Pseudo-
monas paucimobilis and used as a test organism for overlaying the mutants on agar plate.
While inhibition zones were not shown when the parent strains were overlaid with soft agar
containing the strain No. 23, clear zones were shown when high tobramycin-producing mutants
were overlaid. Using this screening strategy, 58 mutants showing clear zones had been isolated,
antibiotic activities of which were incresed to 3-8 fold compared to that of parent strain.
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Table 1. Growth rates and MIC values of soil microorganisms resistant to apramycin

MIC (mg/mi)
test organisms growth” Apramycin Kanamycin B Tobramycin souree
Strain No. 11 + 1.25 0.313 0.156 Our laboratory

No. 15 + + 2.5 0.078 1.25 %

No. 23** + + + 1.25 0.156 0.078 %

No. 25 + 2.9 0.039 0.313 z

No. 35 + 2.5 0.156 0.156 Z

No. 36 + 2.5 0.313 (0.156 2

No. 54 + 2.5 0.625 0.313 %
Staphylococcus + + + 0.006 0.003 0.003 ATCC

aureus ATCC 6538 P***

*+, growth poor; + +, growth moderate;

+ + +, growth abundant

**strain No. 23 was identified as Pseudomonas paucimobilis using APl 20 NE kit

***test organism for antibiotic activity determination

Fig. 1. Inhibition zones of parent strain and mutant
strain on bioassay using strain No. 23 (Ps. paucimobilis)
and 5. aureus as test organisms.

A: parent strain overlaid with strain No. 23 (Ps. pauce-
mobilis)

B: parent strain overlaid with S. qureus

C: mutant strain overlaid with strain No. 23 (Ps. pawuct-
mobilis)

D: mutant strain overlaid with S. aureus
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Fig. 2. Effect of apramycin on the growth of Streprom-
yees tenebrarius mutants.
®—®: Apramycin free medium
m—B: 100 mg/m/ apramycin containing medium
A—a: 300 mg/mi apramycin containing medium
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Fig. 4. HPLC of fermentation broths. Chromatogram
1 was obtained from broth of Strepromyces tenebrarius
ATCC 17920. Chromatogram 2 was obtained from

broth of its mutant.

Conditions; HPIC-AS 6 column, PAD detector, flow-
rate 1.0 m{//min, eluent water/150 mM NaOH (1:9).
Peak A, factor 2 {(apramycin); peak B, factor 4 (carba-
moyl kanamycin B); peak C, factor 5’ (carbamoyl tobra-
mycin).
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Fig. 3. Activity distribution depending on the concentration of apramycin.
Mutants of Streptomyces tenebrarius were overlaid with strain No. 23 (Ps. pauctmobiiis).
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Streptomyces lenebrarius spore sSuspension

!
U. V. or NTG treatment

+
Incubate on germination media containing high
concentration of apramycin for 1-~2 days

|

Spread on agar plates and incubate for 3 days

|

Overlay with nutrient soft agar containing strain No. 23
(Ps. paucimobiits)
J

Select the mutunts showing larger inhibition zones

4
Broth culture for 5~10 days

+
HPLC assay

Fig. 5. Screening strategy for selecting the high tobra-
mycin-producing mutants.
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