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Bacillus sphaericus ts-D1290 was characterized comparatively with the wild type strain 1593 by the
measurements of the biosynthesis of total DNA, RNA and protein on the temperature-shift cultures
at permissive temperature of 30°C and at nonpermissive temperature of 42°C. The growth patterns

of the wild type strain and ts-D1290 were similar at 30°C, but at 42°C

the mutant almost did not

grow (temperature-sensitivity). When the growth temperatures of both stains were shifted-up from
30°C to 42°C after a 4 hour culture, their growths were normal, but when shifted-down from 42°C
to 30°C after a 4 h culture, the mutant did not grow. When shifted up from 30°C to 42°C aftera 4 h
culture, the DNA syntheses of the two strains were at a normal rate for 1 h, but after 1 h the biosyn-
theses decreased. The rate of DNA synthesis of the wild type strain at the nonpermissive temperature
was about 93%, and that of the mutant was about 50% of the ratio of the wild type strain, and the
RNA synthesis of the wild type strain was maintained for 3 h, and that of the mutant for 2 h. There-
after the RNA synthesis decreased, and the synthesis of proteins in the both strains were similarly
kept high for 8 h. The reversibility of the DNA synthesis of the mutant at 42°C was lessened when

the culture times were increased.
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Fig. 1. Comparative growth patterns of Bacillus
sphaericus 1593 and ts-DD1290 at permiesive (30°C) and
nonpermissive temperatures (42°C).

Symbols: (e—e), 1593 strain at 30°C; (e--e ), 1593 at
42°C; (% %) ts-D1290 at 30°C and (» # ), ts-D1290 at
42°C.
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Fig. 2. Comparative temperature shift-up growth (30°C
to 42°C) patterns of B. sphaericus 1593 and ts-D1290.
Symbols: (e—e), 1593 strain and (e o) ts-D1290.
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Fig. 3. Comparative temparature shift-down growth
(42°C to 30°C) patterns of B. sphaericus 1593 and
ts-D1290.

Symbols: (e—e), 1953 strain and ( @ @), ts-D1290.
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Fig. 4. Effect of a temparature shifted from 30°C to
40°C on the synthesis of DNA and RNA by B. sphaeri-
cus 1593 and ts-D1290.

Symbols: (e—e), 1593 strain treated with Uracil-14C; (%~
* ), 1593 strain with Thymine-14C: ( @ @), ts-D1290 with
Uracil-14C and ( * «), ts-D1290 with Thymine-14C.
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Fig. 5. Effect of a temperature shifted from 30°C to
40°C on the synthesis of total proteins and on the growth
of B. sphaericus 1593 and ts-D1290.

Symbols: { @—-e), growth (0.D.) of 1593 strain: ( ® --e ), pro-
tein synthesis (CPM) of 1593 strain; (#— %), growth (0.D.)
of ts-D1290 and ( - %), protein synthesis (CPM) of
ts-11290.
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Fig. 6. Reversibility of DNA synthesis in B. sphaeri-
cus ts-D1290 and 1593 strain when cultural temperature
was shifted from 30°C to 42°C and then vice versa.

Symbols: (e—e), shifted at 30 min: ( ® @), at 60 min and
(%—-#), at 120 min.
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Fig. 7. Comparative growth patterns of B. sphaericus
1593 and ts-D1290 when cultural temperature shifted
from 30°C to 42°C and then vice versa.

Symbols: (e—e), shifted at 30 min: (*- %), at 60 min and
(e @) at 120 min.
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