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It is known that several antibiotics are in-
activated by acetylation1"^.

We have found that a blasticidin S (BS)-
producing actinomycete possesses an enzyme
activity which acetylated BS in the presence of
acetyl coenzyme A (acetyl CoA). The modified
drug was biologically inactive6-1.

The present study involves the isolation and
biochemical properties of the enzyme. Strepto-
verticillium sp. JCM 4673 (=Streptomyces
morookaensis KCCS-0673) was used as a BS-
producing microorganism. Spores of this strain
maintained on a medium (fructose 10 g, Poly-
peptone 2 g, yeast extract 2 g, meat extract 1 g,
agar 20 g, pH 7.0, per liter) were inoculated in
10 ml of GMPmedium (glucose 10 g, NaCl 5 g,
Polypeptone 4 g, yeast extract 2 g, meat extract
2 g, MgSO4-7H2O 0.25 g, pH 7.0, per liter) and
cultured for 48 hours at 28°C. This culture

was transferred to the fresh mediumin a jar
fermentor (working volume 1.5 liters) and further
grown for 24 hours at 28°C. The mycelium was
harvested by centrifugation and washed with
two buffer solutions described by Sugiyama
et alP. The washed cells (50g, wet weight)

were disrupted by grinding with quartz sand in an
ice bath and extracted with 50ml of buffer A
(Tris-HCl 10mM (pH7.65), NH4C1 30him,

magnesium acetate 10 mM,2-mercaptoethanol
6 mM, Mg-titriplex 5 mM, phenylmethylsulfonyl
fluoride 3.45 mMand diisopropyl fluorophos-
phate 0.2mM) containing 2 ^g DNase I/ml.
The cell debris and quartz sand were removed
by centrifugation at 18,000xg for 10 minutes.
The supernatant was further centrifuged at 30,000
xg for 30 minutes and then 150,000xg for 3
hours. For fractionation, solid ammonium
sulfate was added to 50 ml of the S-150 fraction
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to give 20% saturation and kept for 1 hour in
an ice bath with gentle shaking. The resulting
precipitate was removed by centrifugation at
30,000xg for 30 minutes. Subsequently, the
concentration of ammonium sulfate in the

supernatant was increased to 80%, and the pre-
cipitate was collected by centrifugation at
30,000xg for 40 minutes and dissolved in 9 ml
of TMAP buffer (Tris- HC1 10iqm (pH 7.65),
NH4C1 30mM, magnesium acetate 10mM, 2-

mercaptoethanol 6 mM, and phenylmethylsul-
fonyl fluoride 0.345 mM) and dialyzed overnight
against 1 liter of the same buffer. BS-inactivat-
ing enzymeactivity was determined by two
methods. One involves determination by bio-
assay of the decreased amount of BS after acetyla-
tion of the drug by the enzyme6). The other is
essentially the same as the method established
by Shaw and Brodsky8). The dialyzed solution
was applied to a gel filtration column (2.5 x 102
cm) of Toyopearl HW50S (Tosoh MFG
Co., Ltd.) equilibrated with TMAP buffer. The
enzymewas eluted with TMAPbuffer containing
0.2 m NaCl to avoid adsorption of the enzyme to
this resin. The fraction (60 ml) with the enzyme
activity were pooled and dialyzed against TMAP
buffer. The dialyzed solution was applied to a
column (2.2 x 12 cm) of DEAE-Toyopearl 650S
equilibrated with TMAP buffer. The column

was washed with 150 ml of the TMAPbuffer and
then eluted with the same buffer containing 60
mMNaCl. The enzyme fraction was dialyzed
overnight against 3 liters of TMAPbuffer. The
dialyzed solution was applied to an affinity
column of AH-Sepharose 4B coupled with BS as
a ligand. The enzyme was eluted with TMAP
buffer containing 0.2m NaCl. Then, a chro-
matofocusing column chromatography was
carried out for further purification of the enzyme.
A column (0.9x15cm) of PBE 94 resin
(Pharmacia fine chemicals) was preliminary
equilibrated with 25 mMTris - acetic acid (pH
8.3) buffer and then washed with 5ml of PA
buffer (Polybuffer 96- acetic acid (pH 6.0),
Pharmacia chromatofocusing kit). Next, the
sample solution was applied to the columnand
then eluted with PA buffer. The isoelectric pH
of the enzyme was determined to be approxi-
mately 7.3 by elution profile of the column used
above. SDS-PAGE of the enzyme solution

from the final step revealed a main protein band
together with less intense protein one. The



136 THE JOURNAL OF ANTIBIOTICS JAN. 1989

Fig. 1. Protection of polyphenylalanine synthesis from BS inhibition by BS-acetylating enzyme.

(A) Ten [A. of a 500-^g/ml BS hydrochloride solution was incubated overnight at 28°C with the purified
enzymesolution, in the presence or absence of 10 /4 of 20him acetyl CoA. The reaction mixture was
added to the polyphenylalanine-synthesizing system consisting ribosomes (60 ^g) and S-1 50 fraction (80 ,ug
as protein) from Streptomyces griseus PSR-2.

Additions are as follows: # TMAPbuffer without addition of BS and acetyl CoA, å  the enzyme frac-
tion incubated with BS and acetyl CoA, å² the enzyme fraction incubated with BS without addition of acetyl

CoA.

(B) A photograph of SDS-PAGEof the purified enzyme.

molecularweight of the enzymewasestimated
to be about 15,000 by SDS-PAGE(Fig. 1) and
1 3,000 by column chromatography of Toyopearl
HW-50S(2.5x105 cm). The enzyme fraction
thus purified to 120-fold catalyzed acetylation of
BS and exhibited the Km values (determined by
Lineweaver-Burk plots) for BS and acetyl CoA
were 2 him and 3 mM,respectively. Inhibition
by CoA was competitive and Ki was 99 mM.
In the previous paper6) , we examined whether
the cell extract from BS-producing micro-

organism could acetylate other antibiotics except
BS. The results showed that the fraction in-

activated strongly streptothricin and puromycin,
in the presence of acetyl CoA. In addition,
puromycin was completely inactivated by in-

cubation with the S-1 50 fraction without addition
of acetyl CoA. The purified enzyme fraction,
however, did not inactivate puromycin and

streptothricin, even in the presence of acetyl CoA.
The results indicate that the BS-producing

microorganism possesses some other enzyme(s)
inactivating these two antibiotics.

It was of interest to know if the purified

enzymecould protect protein synthesis against
inhibition by BS. As shown in Fig. 1, poly-

phenylalanine-synthesizing system derived from
Streptomyces griseus PSR-2 was prepared by the
method of Sugiyama et al.6) and turned out to be
inhibited strongly by BS. This inhibition of
protein synthesis, however, relieved when the

enzyme fraction was added with acetyl CoA.
Based on these results, it seems likely that the

BS-acetylating enzyme plays an important role
in self-protection of the producing organism.

Determination of the site of acetylation and
molecular cloning of a gene encoding the BS
acetylating enzyme are in progress.
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