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Characterization of the Binding Activity of Virginiae Butanolide C
Binding Protein in Streptomyces virginiae

Kim, Hyun-Soo
Department of Microbiology, College of Natural Science, Keimyung University, Taegu 704-701, Korea

Abstract — Virginiae butanolide (VB) is an autoregulator which triggers virginiamycin production
in Streptomyces virginiae. VB-C binding protein activity was investigated under various additives.
The VB-C binding protein was almost fully observed in soluble fraction (>90%) and the binding
activity was optimum at pH 7.0. The VB-C binding activity was increased about 15% in 0.5M
KCl, whereas decreased about 60% in 20 mM Mo®". Chelating reagents (ethylenediamine tetra-
acetic acid, ethyleneglycol bis(2-aminoethylether) tetraacetic acid, 8-hydroxyquinoline) and SH
protecting reagents (mercaptoethanol, dithiothreitol, thioglycerol) inhibited the VB-C binding activity
about 30~55% and 3—~20%, respectively. Serine protease inhibitor (phenyl methane sulfonyl fluo-
ride), nucleotides (guanosine 5’-monophosphate, adenosine 3’,5'-cyclic monophosphate), and phos-
phatases (alkaline, acid phosphatase) increased the VB-C binding activity about 17%, 6~20%, and

4~13%, respectively.
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Fig. 1. Structures of signal molecules isolated from St-
reptomyces Sp.
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Table 1. Intracellular localization of the VB-C binding
protein

Specific [°*H] VB-C; binding

Fraction
(10* dpm) (%)
Total cell 1.62 100
Sup(D) 1.49 91.9
Sup(Il) 1.48 81.3

50 W/ of each fraction was assayed for specific [*H]
VB-C; binding as described in Materials and Methods.
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Fig. 2. VB-C binding activity at different pH values.
VB-C binding protein samples were prepared by ad-
ding 20w/ of crude protein and 80 W of buffer A at
desired pH. After 20 minutes incubation at room tem-
perature, samples were assayed for specific ["H] VB-
C; binding as described in Materials and Methods.

Table 2. Effect of various metal ions on VB-C binding
activity

o
s

Specific [*H] Relative

Metal ion Concentration VB-C; binding activity
(mM) (10" dpm) (%)
KCl 500 2.20 1145
NaCl 500 1.95 101.5
Ca’” 5 1.64 85.2
Mg** 5 1.79 93.4
AV 5 1.91 99.4
Mo®* 20 0.77 40.0
None — 1.92 100.0

None: 0.05 M triethanolamine-HCI buffer only
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Table 3. Effect of various chelating reagents on VB-C
binding activity

Reagent  Specific [*"H] VB-C; Relative activity
(5 mM) binding (10 dpm) (%)
EDTA 0.869 45.0
EGTA 1.33 69.4
8-HQ 1.38 71.8
None 1.92 100

EDTA: ethylenediamine tetraacetic acid, EGTA: ethyl-
eneglycol bis(Z-aminoethylether) tetraacetic acid, 8-HQ:
8-hydroxy quinoline-5-sulfonic acid

Table 4. Effect of various SH protecting reagents on
VB-C binding activity

Reagent Specific [*H] VB-C; Relative activity
(5 mM) binding (10* dpm) (%)

ME 1.87 97.3
DTT 1.51 78.7

TG 1.59 82.7
None 1.92 100

ME: mercaptoethanol, DTT: dithiothreitol, TG: thiogly-
cerol
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Table 5. Effect of various protease inhibitors on VB-C
binding activity

Reagent  Specific [*"H] VB-C, Relative activity
(5 mM) binding (10* dpm) (%)
NEM 1.57 81.6
DTNB 1.78 92.5
TPCK 1.61 83.76
PMSF 2.25 1174
None 1.92 100

NEM: N-ethylmaleimide, DTNB: 5,5’ -dithio-bis(2-nitro-
benzoic acid), TPCK: N-tosyl-L-phenylalanyl chlorome-
thyl ketone, PMSF: phenylmethane sulfonyl fluoride
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Table 6. Effect of nucleotides and phosphatases on
VB-C binding activity

Specific [*H] Relative

Reagent Concentration VB-C; binding activity
(10* dpm) (%)
(mM)
ATP 0.1 1.87 97.3
GTP 0.1 2.29 119.2
cAMP 0.1 2.04 106.4
(units)
Alkaline
phosphatase 34 2.01 104.7
Acid
phosphatase 3.6 2.18 113.6
None — 1.92 100
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