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Taxonomic Characteristics of Strain Producing MR-387A and B,
New Inhibitors of Aminopeptidase M, and their Production
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Abstract — The strain SL-387 which produces new inhibitors of aminopeptidase M, MR-387A and
B, was isolated from a soil sample. The strain has branched substrate mycelia, from which aerial
hyphae develop in the form of open spirals. Spore surface is smooth. Melanoid and soluble pigme-
nts were observed. The isolate contains LL-diaminopimelic acid in its cell wall hydrolysate, and
has no pectinolytic activity. The strain SL-387 is closely related to Streptomyces griseoruber and
S. naganishii, but is different from these strains in some cultural and physiological characteristics.
This strain was, therefore, designated as Streptomyces sp. SL-387. The effects of several carbon
and nitrogen sources on the production of the inhibitor were examined. Among them, glucose,
galactose, mannose, and xylose were effective as a carbon source and soybean meal, soytone,
fish meal, and gluten meal were effective as a nitrogen source. The maximum peak of the inhibitor
production in jar fermentor was obtained on the fifth day of culture.
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Fig. 1. Spore chain of Strepromyces sp. SL-387 on ISP-
4 medium by scanning electron microscopy (x9,150,
bar indicates 10 um).
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Table 1. Cultural characteristics of Streptomyces sp. SL-387

Media

Characteristics

Peptone-yeast extract
agar(ISP-1)

v o

Yeast extract-malt A
extract agar(ISP-2) G
S
Qatmeal agar A :
(ISP-3) G

: moderate, whitish
: moderate, light brownish
: pale yellowish brown

; abundant, velvetty, gray(light brownish gray~brownish gray)
: good, yellowish brown~dark yellowish brown(almost black)
- dull orange~yellowish brown

moderate, powdery or velvetty, red(reddish gray)
moderate, light brownish gray~brownish gray

S : trace of pale yellowish brown

Inorganic salt-starch A
agar(1SP-4} G :

abundant, velvetty, red(light pinkish gray), gray(brownish gray)
moderate, brownish gray-~reddish gray

S : pinkish pigment under colony, less diffusive; dull yellow,

good diffusive

Glycerol-asparagine A
agar(ISP-5) G

poor, powdery, grayish
moderate, light brownish gray~brownish gray

S : trace of dull orange, less diffusive

Tyrosine agar A : none

(ISP-7) G

: moderate, light reddish gray~—reddish gray

S5 : hght reddish gray, less diffusive

A:; aerial mycelium, G: growth, S: substrate mycelium
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Table 2. Comparison of taxonomic characteristics of strain SL-387 with Streptomyces naganishii

Strain SL-387

S. naganishit

spirals
smooth

Spore chain morphology
Spore surface

Aerial mass color
Reverse side color

Soluble pigment pink
pH sensitivity of sensitive
soluble pigment
Melanoid pigment
ISP-1
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Carbon utilization
D-glucose
L-arabinose
D-xylose
D-fructose
D-mannitol
Inositol
L-rhamnose
Sucrose
Ratfinose

brownish or reddish gray
yellowish brown to dark
vellowish brown

spirals

smooth

gray or red color

pale grayish vellow
to vellow brown

transient red

not sensitive
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+
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+
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+: utilized, +/—: doubtful
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Table 3. Effect of carbon sources on the production
of inhibitor

Carbon sources Final pH Inhibition activity?
L(+ )-arabinose 9.5 77(120)
D(+ )-cellobiose 9.6 76(120)
Cellulose 9.4 54(87)
D-galactose 9.3 76(123)
D-glucose 9.5 75(121)
Lactose 9.1 58(94)
D-fructose 5.6 65(104)
D-mannitol 9.8 74(119)
D{+ )-mannose 9.6 78(126)
D(+)-raffinose 94 56(90)
L-rhamnose 9.8 74(119)
Saccharose 9.4 61(98)
D-sorbitol 9.4 58(94)
L-sorbose 9.2 58(94)
Xylitol 9.2 52(83)
E:(+ )-xylose 9.5 81(130)
Soluble starch 9.4 65(104)
Maltose 9.3 60(97)
Control 9.2 62(100)

Streptomyces sp SL-387 was cultured for 4 days in the
fermentation medium substituted by several carbon
sources described in Materials and Methods.
DInhibition percent of 2.5 u/ of culture broth, { ): re-
lative activity to control (no added carbon source)

Table 4. Effect of nitrogen sources on the production
of inhibitor

Nitrogen sources

Final pH Inhibition activity?
(NH),50; 4.3 6
NH,CI 4.1 5
NaNOQO; 6.6 0
Urea 8.7 0
Peptone 8.5 55
Soytone 5.8 76
Casamino acid 5.6 19
Yeast extract 6.9 46
Corn steep ligquor 5.7 39
Soybean meal 5.7 65
Fish meal 5.8 78
Gluten meal 6.1 65
Control 5.7 6

Streptomyces sp. S1.-387 was cultured for 4 days in fer-
mentation medium substituted by several nitrogen
sources,

PYPercent inhibition of 2.5 w of the culture broth
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Fig. 2. Effects of organic nitrogen sources on inhibitor
production in 250 mi-baffled flask culture.
Streptomyces sp. SL.-387 was cultured in 250 mi-baffled
flask containing 50 m/ of fermentation media (soluble
starch 1%, glucose 2%, NaCl 0.2%, trace salts 1 mi/])
supplemented with 2% of organic nitrogen sources at
27C on a rotary shaker at 200 rpm.

@: soytone, A: soybean meal, B: fish meal, O: gluten
meal

1001
19.0
BOI" N 80 ::
jan R
25 = 470
60 20 2 160

40t 115

11.0
20

Inhibition (%) (20 wW/mi, AP-M)

10.5

Residual reducing sugar (%)

1 2 3 4 2 6
Culture time (days)

Fig. 3. Time cource of inhibitor production by Strepto-
myces sp. SL-387.

Fermentation was carried out on 5L-Jar fermentor con-
taining 3/ media under aeration (1 vvm) and with agi-
tation (200 rpm).

®: Inhibition, a: pH, B: Residual reducing sugar
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Fig. 4. Structures of MR-387A and B.
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