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Streptomyces griseus ATCC 10137 synthesizes about 1 IU of L-

asparaginase/100 ml of a 4% peptone medium. The enzyme has a pH optimum
of 8.5 which is comparable to that of the L-asparaginase derived from Esche-
richia coli which has antitumor properties.

Since the demonstration by Broome (1) that
L-asparaginase (L-asparagine aminohydrolase,
EC 3.5.1.1) is capable of inhibiting the growth
of various tumors, sources of this enzyme for
medical use have been sought. Two reports
indicate that some organisms in the Actinomy-
cetales are incapable of producing L-asparagi-
nase or produce it in extremely small quanti-
ties (6, 8), but it has been demonstrated that
Mycobacterium tuberculosis produces an L-
asparaginase capable of inhibiting tumors (5).
During this investigation, Becker and Forster
(Bacteriol. Proc., p. 9, 1971) reported that
other organisms in the Actinomycetales are
capable of producing L-asparaginase.
The media examined for ability to support

L-asparaginase production by Streptomyces
griseus ATCC 10137 included the yeast malt
glucose (YMG) medium of Pridham et al. (4),
the same medium without glucose (YM), the
synthetic glucose-asparagine (GA) medium
described by Waksman (7), and 3% solutions of
Difco Casamino Acids, tryptone, peptone, and
proteose peptone. Still another medium used
was Casamino Acids at a concentration of 3%
with 1.5% yeast extract.

L-Asparaginase activity of each sample was
determined by placing 1-ml fractions of
washed cells into the outer well of each of four
microdiffusion dishes (Arthur Thomas Catalog
no. 4472-F). To the inner well of each was
added 2 ml of 0.1 M H2SO. To the outer well
of each of two dishes was added 0.05 M tris(hy-
droxymethyl)aminomethane (Tris)-hydrochlo-
ride buffer at pH 8.6, and to the outer well of
each of the other two dishes was added 0.01 M
L-asparagine (Matheson, Coleman and Bell) in
0.05 M Tris-hydrochloride buffer at pH 8.6.
The plates were covered and incubated at 37 C
for 60 min, after which 1 ml of saturated K,

CO3 was added to the outer well of each dish.
Incubation was continued at 37 C for 120 min,
after which the ammonia in the sulfuric acid
was determined by the Nessler test. The rate
of reaction was determined to be linear with
respect to enzyme concentration using known
quantities of L-asparaginase (Worthington Bio-
chemical Corp.).
Unless otherwise indicated, cultures were

grown in 100 ml of broth in 500-ml Erlenmeyer
flasks incubated at 30 C on a rotary shaker
which described a circle of 2.5 cm and was set
at a speed of 300 rev/min.

Results in Fig. 1 indicate that L-asparaginase
production approximately parallels growth of
the cells and is accompanied by an increase in
the pH of the YMG medium. The quantity of
L-asparaginase measured in the cells falls off
rather rapidly after the maximal quantity has
been reached, but no L-asparaginase could be
detected in the medium to account for this
loss.
The quantity of L-asparaginase produced by

S. griseus ATCC 10137 in most media did not
differ significantly; yields ranged from 0.6 to
1.2 IU of L-asparaginase in cells from 100 ml of
broth. The GA medium supported only poor
growth and poor L-asparaginase production.
Heinemann and Howard (3) reported that ad-
dition of glucose to the medium of Serratia
marcescens resulted in substantial reduction in
the quantity of L-asparaginase produced. In
our comparison of YMG and YM media, we
found 1.0 to 1.2 IU of L-asparaginase, respec-
tively, in cells from 100 ml of the media, with
cell yields of 136 and 276 mg (dry weight), re-
spectively, from 100 ml of the media. The 3%
peptone supported cell growth with the highest
specific L-asparaginase content.
When the concentration of peptone was
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TABLE 1. Effect of pH of the assay mixture on the
L-asparagirase activity in the cells of Streptomyces

griseus ATCC 10137

IU of L-asparaginase
pH in cells from

100 ml of broth

5.5 0.11
6.0 0.11
6.5 0.05
7.0 0.22
7.5 0.24
8.0 0.89
8.5 1.17
9.0 1.08

TIME N HOURS

FIG. 1. Growth and L-asparaginase production of
Streptomyces griseus ATCC 10137. (a) pH, (a) log
dry weight, and (0) international unitsl100 ml.

varied from 1 to 5%, it was found that 1 and
2% concentrations supported poorest L-aspar-
aginase production and that 3, 4, and 5% con-
centrations all resulted in about the same
yield.
The 4% peptone medium, to which KH2PO

and Tris buffer were added to concentrations
of 0.05 M, was adjusted to a variety of pH
values ranging from 6.5 to 8.5. Little difference
was noted in the production of L-asparaginase
under these different conditions of pH.
To determine the effect of aeration on L-

asparaginase production, ratios of broth (4%
peptone) volume to flask volume of 1:1.25 to
1:10 were set up, and the flasks were shaken
as before. Little difference was observed in the
quantity of L-asparaginase synthesized under
these conditions of aeration. Cells grown under
conditions of greatest aeration had the highest
specific L-asparaginase content.
According to Campbell et al. (2), the L-as-

paraginase from Escherichia coli which pos-
sesses anti-tumor activity has a pH optimum
of 8.4 to 8.5. To assess the affect of pH on the
enzyme in the cells of S. griseus ATCC 10137,
the buffer used in the assay mixture was modi-
fied to include K2HP04 at a concentration of
0.05 M, and the pH of the mixture was ad-
justed to values from 5.5 to 9. The results of
assaying the enzyme at the various pH values
are shown in Table 1 and indicate that the

enzyme is most active at pH 8.5.
It was found that the L-asparaginase activity

could be quantitatively released from cells of
S. griseus ATCC 10137 by treatment with lyso-
zyme or a sonic oscillator.
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