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Abstract

RNA degrading bacteria were isolated from soil of Korea. One strain (no. JSC-

114), having strong 5 -phosphodiesterase activity, was identified as belonging to the

genus Streptomyces on the basis of taxonomic characteristics.

The optimum conditions of 5-phophosdiesterase production were found at 30°C

for 4 day in a medium containing 4.5% of soluble starch, 0.15% of peptone, 0.6%
of yeast extract, 0.1% of MgSO,-7TH,0, 0.01% of CaCl,-2H,0, 0.25% of KNO,, and

0.5% of KH,PO,(pH 7.0).

The maximum production rate of 5 -nucleotides from yeast RNA was 95% at 40-
45°C for 4hrs, and the products were identified . as 5 -IMP, 5'-GMP, 5-CMP and

5-UMP(5.5:5.0:4.9:5.0).
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Manual of Microbiological
RS 24T A%

(o]

Bergey’s

Microbial Characteristics of 5'-
Phosphodiestease Producing St-
rain No. JSC 114

Morphologlcal characterlstlcs

Mycellium non-septa, multi-mycell-
ium (1.2) milk-grayish

Spore rod coccus(l.2—1.6),
spira, smooth

Mobility non-motile

Gram stain positive

Cultural characteristics
Agar plate circular, convex, entire,

milk-grayish

Nutrient agar growth on surface

(stick culture)

(A )



Agar slant

moderate growth,

milkwhite,

Physiological characteristics

Opt. temperature 30—35°C
Opt. pH 7.0

Oxygen demand aerobic .
Nitrate reduction negative
Hydrogen sulfide positive

production

Gelatin liquefaction negative, growth on

Catalase

Voges-proskauer
test

Urease

Milk test

surface
positive

positive

positive

1o coagulation

Ammonia production positive

Utilization of
carbohydrates

glucose, fructose, lacto-

se, maltose, sucrose, Xy-

lose, soluble starch

Table 2. Differences between Strain No. JSC-114 and Similar Strains.
s}g%illﬂo' .St. aqureofaciens St. abelaneus
Color® GY(gray) GY(grayish brown) 'GY (blight brown)
Soluble pigment® brown golden yellow brown
Spore chain spira spira spira
Melanoid pigment - —_ — —
Antibiotics _ tetracycline tetracycline
Litmus milk alkaline neutral to alkaline neutral to alkaline
negative negative negative
weak pep%’qnize peptonize peptonize
Carbohydrate utilization®
Glucose + + +
Xylose + + -+
Arabinose — + -
Fructose -+ + 4
Galactose — +
Sucrose + + +

1) color of mature sporulated aerial mycellium with oatmeal agar plate culture
" 2) Czapeck’s agar medium
3) obtained on P & G basal medium

I} Bergey’s Manualel] 7 a} 5 46319 st-
reptomyceslfg AL TFAE U AL ddxn
Table 204 »B X u}s} 7o) st. auresfaciens v}

o B3 7 ﬁiﬁ{&% nolwL JdEs ¢
Lol BAYE Mg BaRe] FY

st. abelaneuss) {4 AAL sHov A5
7| A Aol 5 A A Gl A E 54 )d 5 Litmus
Milk Test & carbohydrate o] -£-4] A o] < x]5}
A F3 g7k Aol FAFFE b AFF
2 A4= g

2. 5-PDass2| &R0l n|x= EtARIo| &gt

BERERA AT MAzd & &Y} Y8t
o8] 7R RRHEE A JHa 7| 2l A o] v ksl &
2834 45t £ A3l Table 3414 ne v
o} 7ol xylose, sodium acetate, paraffing )]

ArAS TEFL 4%94, 144 AL

4.5%A A 73 Fsket.

3. 5-PDase&£f0l 0|X= HXE I

=g 4% D440 o g PDased| HEHEE 2
w Table 464 2 w}bs} Zo] HEZEEEA o
AL daAdes 2¢ TYL Bolx i, &
BERES 245 Agsiy dadoen 2
#e ngch

3
_,;._
zxd 2 44 AR BEd HE 2R
&
X3

£U A D248 42T A9elE wade
= zEdacte g4 Al ¥5¥ B4YA

— 212 —



Fig.1. Microscopic Obserbation of Strain No. JSC-114
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Table 3. Effects of Various Carbohydra- Table 4. Effects of Various.. Nitrogen
tes on 5-PDase Activity of Sources on 5'-PDase Activity of
Strain No. JSC-114. Strain No. JSC-114.
Carbohydrates Growth, Enzyme Growth, DCW Enzyme activity
DCW  activity , mg/ml (OD 660m)
(mg/m!) (OD 660my) Nitrogen e
Glucose  Soluble Glucose Soluble
Glucose 17 0.81 starch starch
Fructose 16 0.61 Peptone 1.6 13 0:83  0.85
Soluble starch 17.5 0.82 Casein 12 12.5 0.74 0.68
Sucrose 15 0.62 Yeast extract 16 17 0.76  0.80
Lactose 13 0.43 Urea 4.3 5 0.60  0.65
Maltose 14 0.59 (NH,),S0, 1.9 2.4 0.34 0.23
Molasses 15 0.70 NaNO, — — — —
Xylose 9 0.08 NH,CI 8.2 8.6 0.87 0.31
Na-acetate 0 0
Basal medium: glucose or soluble starch 5%,
Paraffin 0 0

Basal medium: carbohydrate 5%, peptone
0.5%, yeast extract 0.5%, MgSO, - 7H,0
0.05%, CaCl, - 2H,0 0.01%, KNO, 0.2%,
pH 7.0

0.8
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ENZYME ACTIVITY, 0D 660/m! ¢

0.2

L A o

1 2 3 4 5
CONCENTRATION, %’
Effects of the Concentration of
Carbon Source on 5'-Phosphodie-
sterase Activity of Strain No.
JSC-114.

Basal medium: peptone 0.5%,
yeast extract 0.5%, MgSO,.7H,0
0.05%, CaCl,-2H,0 0.01%, KNO,
0.2%, pH 7.0
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9 et

nitrogen sources 0.5%, Mg SO,-7H,0 0.05%,
CaCl, 2H,0 0.01%, KNO; 0.2%, pH 7.0
enzyme activity: same as Table 3.
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Fig.3. Effects of the Concentration of Ni-

trogen Sources on 5 -Phosphodiest-
erase Activity of Strain No. JSC-

114.
Basal medium: soluble starch 4.5

%, MgS0,-7H,0 0.05%, CaCl,-2H,0
0.0.%, KNO; 0.29%, pH 7.0
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Effects of the Concentration of Ino-
rganic salts on 5 -Phosphodiesterase
Activity of Strain No. JSC-114.
Basal Medium: soluble starch 4.5
%, peptone 0.15%, yeast extract
0.5%, inorganic salts 295, pH 7.0
(I: KH,PO,. I: MgSO,-7TH,0, W:
CaCl,;-2H;0, IV: KNOjy)

Fig. 4.
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CULTURE TIME, hre

Time Course of 5-Phosphodieste-ra
se Activity of strain No.JSC-114.

Culture medium: soluble starch
4.5%, peptone 0.15%, yeast extr-
act 0.6%, MgSO,-7TH,0 0.1%, KH,
PO, 0.5%, CaCl,-2H,0 0.01%, KNO,
0.25%, pH 7.0 5-PDase, Growth,
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INCUBATION TIME, hrs

Degradation of Yeast RNA by Str-
ain No. JSC-114.

Incubation conditions: Thereaction
mixture contained enzyme broth
and 10% RNA soln(10 : 1) was inc-
ubated at 40~45°C, pH 7.0~8.0
for 5Shrs 5 -nucleotide production
rate RNA degradation rate)
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