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Sporulation of Streptomyces griseus NRRL B-2682 in Submerged Culture
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Abstract

Sporulation of Streptomyces griseus NRRL B-2682 occurs at 26~28 hours during incubation while shaking
at 30C in a defined medium, The time of sporulation is the same when the levels of each nutrient is
increased ten times. The levels of the carbon, nitrogen and phosphate source are at a high level when
sporulation begins. Sporulation of S. griseus B-2682 is clearly not caused by nutrient deprivation. It
appears that a clock mechanism is involved instead. Once spores are germinated, the time of sporulation
is programmed. Sporulation of S. griseus is repressed by high levels of casein hydrolysate. A study of the
effect of individual amino acids revealed that L-valine when added to the normal growth medium causes

an inhibition or repression of sporulation without affecting growth.
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mM MOPS buffer pH 7.0, 1.25 mM MgSO,,
trace salts containing 50 uM each of Ca, Zn, Mn
and Fe ions], DMCY[DM-1 supplemented with
1% each of casein hydrolysate(ICN Biomedicals,
Cleveland, Ohio) and yeast extract(Difco
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Table 1. Effect of nutrient level on time of sporulation of Streptomyces griseus

Percent remaining at 30 hr

Medium Glucose Ammonia Phosphate Spores*

DM-1 40 36 66 26
Plus 10x glucose 74 28 63 26
Plus 10x ammonia 38 82 57 28
Plus 10x phosphate 42 33 94 26
Plus 10X trace salts 44 31 54 26
Plus 10x glucose.

NH,, PO, and salts 69 83 91 28

* Time of 10-times increase in acid resistant viable counts and microscopic examination.
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Fig. 1. Clock mechanism sporulation of Streptomyces griseus NRRL B-2682 in submerged culture.

CS, Commitment time of sporulation :

1S, Initiation time of sporulation

25 mM L-VALINE + 25 mM L-ISOLEUCINE

Fig. 2.

Photomicrographs of cells growing in different media.
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Table 2. Repression of sporulation and ZHA191  a-ketovaleric  acid®t  a-keto-8-methyl-
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Table 3. Effect of nutrient level on sporulation of parent and mutants in submerged culture

Sporc counts /ml, after 3 days

B-2682 SY1 NY-5
Control (DM-1) 4.5x10° 4.9x10° 4.2%x10°
+25 mM Valine <1x107 4.6 10° 4.6x10°
+1% Casein hydroly-
sate+1% Yeast <1x107 6.6x10° 5.2x10°

extract (DMCY)

Inoculum size was 1x 107 spores per ml.
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Table 4. Commitment of S. griseus sporulate: Complete nutrient downshift
Hrs before nutrient Spore count /ml
downshift* B-2682 NY-5
6 <1x10"(Lysis) <1x107(Lysis)
10 <1X107(Lysis) <1Xx10"(Lysis)
12 9.6x107 5.2x107
18 1.2x10° 4.5X%10%
20 1.4x10° 5.3x10%
24 <1x107(Lysis) 4.9x108
26 <1x107(Lysis) 8.0%x10°

* Time of nutrient downshift in DMCY medium.
Inoculum size was 1X 107 spores per ml.
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