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Communications to the Editor

ALPHOSTATIN, AN INHIBITOR OF
ALKALINE PHOSPHATASE OF
BOVINE LIVER PRODUCED BY

BA CILL US MEGA TERIUM

Sir:
Previously, we have shown that activities of

aminopeptidases, carboxypeptidases, alkaline

phosphatase and esterase were located not only
in cells but also on the cellular membrane of
various kinds of mammalian cells1"40. We have
succeeded in obtaining inhibitors against these
enzymes from culture filtrates of the actino-
mycetes, bestatin, amastatin, forphenicine, es-
terastin, ebelactones A and B and so forth5~9).
Among these inhibitors, bestatin, amastatin,
forphenicine, ebelactones A and B enhanced
immune responses, but esterastin suppressed
immune responses10'115. These inhibitors were

chosen as objects of study by many because of
their interesting biological activities.

In screening of inhibitors of alkaline phos-
phatase in bovine liver (E.C. 3.1.3.1), we have
recently isolated a new one from the culture
filtrate of Bacillus megaterium BMG59-R2which
was isolated from the soil sample collected in
Institute of Microbial Chemistry. In this com-
munication, we report the isolation and charac-
terization of alphostatin and its activity.

In determining the inhibitory activity against
alkaline phosphatase, the method used pre-
viously70 was modified as follows: 0.04ml of
0.1 m sodium ^>-nitrophenyl phosphate (Daiichi
Pure Chem. Co., Tokyo), 0.02ml of 0.2m

magnesium chloride, 0.32 ml of buffer (0.3 m
2-amino-2-methyl-l,3-propandiol HC1) at pH

9.0 and 0.1 ml of distilled water, with or without
a test material, was added; after the incubation
for 3 minutes at 37°C, 0.02 ml of alkaline phos-
phatase solution (bovine liver, Sigma Chemical
Company, Saint Louis) was added and the reaction
mixture was incubated for 20 minutes at 37°C.
The reaction was stopped by addition of 1.5 ml
of 0.15 n NaOHand the extinction of the super-
natant of the centrifuged solution was read at
420nm. The concentration of enzyme in the
reaction mixture was adjusted to yield 50 nmol
of/7-nitrophenol. The reaction was also carried
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out without the enzyme solution to obtain the
blank value and the concentration of the in-
hibitor required for 50% inhibition (IC50) was
determined.

Alphostatin was produced by shaking culture
of the strain BMG59-R2in media containing
various carbon and nitrogen sources. Carbon
sources included glycerol, glucose, lactose,

maltose and starch, while nitrogen sources in-
cluded fish meal, NZ-Amine, yeast extract and
soybean meal for the production of alphostatin.
A typical medium used for production contained
glycerol 3.0%, casein 3.0%, NaCl 0.1%,
K2HPO4 0.1% and MgSO4-7H2O 0.3% (pH

7.6). Maximum production was attained in
25~30 hours in the shaking culture and main-
tained for 48 hours thereafter.

Alphostatin in 30 liters of a culture filtrate
was applied on Diaion PK-216 (H+, 2x46 cm),
and the effluent was adsorbed on activated
carbon. The column was washed with distilled
water and was eluted with 6 liters of 80% meth-
anol. The eluate was concentrated to a syrup
under a reduced pressure and was dissolved in
500ml of water. The solution was applied to
a DEAE-Sephadex A-25 column (formate, 5 x
40cm). The active fraction obtained by elu-
tion with a linear gradient to 0.5m sodium
formate solution and applied to Diaion PK-
216 (H+, 3x15cm) column. The effluentwas
concentrated to dryness. The residue was dis-
solved in water and applied to a DEAE-Sephadex
A-25 (3 x 90 cm) and the active fraction obtained
by elution with a linear gradient to 0.5 m sodium
formate solution. The crude powder (500 mg)
thus obtained had a potency of 4 /^g/ml (IC50).
For further purification, the above-mentioned
DEAE-Sephadex A-25 and Diaion PK-216
columnchromatographies were repeated.
Alphostatin was obtained as a colorless cry-

stalline powder (100mg, IC50 2 jug/ml) and it
had the following properties: MP 203~205°C
(dec); no characteristic UV adsorption. The
IR spectrum is shown in Fig. 1. The elemental
analysis was as follows : Calcd for C25H45N6O13P à"
H2O: C 43.73, H 6.90, N 12.24; found: C 43.46,
H 6.91, N 12.17. Alphostatin is soluble in
water and diluted hydrochloric acid, but insolu-
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