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Abstract

This paper deals with investigation on the various effects of phosphodiesterase production of Streptomyces
sp. and several properties of the enzyme. The results were as follows.

1) As a carbon source, sucrose was most effective PDase production when it was added. to the basal
medium at 3% concentration.

2) These enzymes were remarkably activated by Ca?*, Co?* and Mn2* but inhibited by Cu2*.

It was observed that concentration of metal ions, 0.1% of Ca?*, 0.019 of Co?* and 0.049% of Mn2*
were effective on the production of phosphodiesterase and phosphomonoesterase.

3) In case of the effect of aeration volume, 25ml was very effective, that is, the more sufficient aera-
tion, the better enzyme activity. Enzyme activity was to be found effective at 3% of inoculation volume,
and comparatively more effective at 2%, 4% of inoculation volume,

4) Initial pH was 8. The enzyme activity reached to the maximum at 48 hours of cultivation time.

5) The optimum pH of phosphodiesterase was about 8 and that of phosphomonoesterase was about 9.

The optimum temperature of phosphodiesterase and phosphomonoesterase was 60°C and 50°C respectively.
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Table 1. Production of Nuclease in the Various
Media.
Medium Enzyme Activity
No. 24 30 72 9hr
1 1.12 2.77 3. 87 1.62
2 0. 60 2.70 3.17 4.17
3 1.62 3.75 3.52 1.45
4 2.67 0.35 0.47 0.62
5 0.17 0.20 0.47 0.32
6 0.69 0.40 4.05 0. 22
7 0. 44 0.30 2.37 1.77
8 1.72 8.07 7.45 2.95
9 0.57 6. 05 5.74 2.19
10 1. 05 9.02 22.20 29.51

Reaction mixture consists of 0.7ml of Veronal
buffer (pH 5.3), 0.3ml of RNA (15mg/mi),
1 ml of enzyme solution.

Streptomyces sp was inocubated in 50ml of var-
jous media in 500 ml shaking flask and cultivated
at 30°C on a reciprocal shaker (150 strockes per
minute) for each hour. The measurment of enz-
yme activity is as described under materials and
methods.

AAE 2A% A3t Table 2614 Hizule} o)
soluble starch 3.09%, soybean meal 2.09%, C.S.L.
1.09%, (NHg)sSOs 0.1%, MgSO4-7HZ0 0.05%,

soybean oil 0.005%, CaCl, 0.5% < £45 718 10
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Table 2. Composition of Various Media.
1) 2)
Pressed baker’s yeast 5% Glucose 19%
KH,PO; 0-29% Peptone 0.2%
MgS0,-7H;0 0.19% Beef extract 0.-1%
Glucose 0.5% Yeast extract 0.1%
pH 6.5 pH 7.2
3) 4)
Glucose 1% Glucose 1%
MSG 1% Asparagine 0.05%
Ko,HPO, 0.05% K-HPO, 0.05%
MgSQ,-7H0 0.029% Peptone 0.5%
Yeast extract 0.19% pH 7.4%
pH 7.0
5) 6)
Soluble starch .0% Defatted soybean 2.0%
Peptone 1.0% Soluble starch 2.0%
Beef extract 1.09% Dried yeast 0.5%
Yeast extract 0.2% KH,PO, 0.5%
KH2P04 0.1 % MgSO4 . 7H20 0. 05 9%
NaCl 0.5% pH 7.2%
pH 7.0
7 8)
Glucose 1.0% Glucose 1.09%
Polypeptone 0.5% Polypeptone 0.5%
Beef extract 0.5% CSL 1.5%
NaCl 0.5% NaCl 0.5%
pH 7.0 pH 7.0
9 10)
Dried baker’s yeast 1.09% Soluble starch 3.0%
Soluble starch 2.0% Solybean meal 2.0%
MgS0O,-7H0 0.059% CSL 1.0%
KHPO, 0.5% (NH,) 2804 0.1%
CSL 0.5% MgSO,-7H,0 0.059%
pH 7.5 Soybean oil 0. 005%
CaCO; 0.5%
pH 7.0
# A7} B2 Wl Ao v]ste] nuclease®: WFS A 587 FdE EabgE AXAAT 9
o] Aabstyier 108 olgel= CSLo} gfd A8 (4000 GX10min)dte] =2 AE5HL e
A7t ¥ mA ¥ nuclease 4& e F2 column (200 mmX490 mm)e] FAAD F FHF
Qs o8 gk AP o] Fol nucleased A4S 400mlZ Az 1.4% NHOH-L 45 50%
4] CSLe] &7t gleAes Az, ethyl alcohol o 02 $2A = -§& 29 150

2. MALEl Nuclease= PDase2| Zf°l

RNA 100 mg& 0.5M Tris 9439 (pH 8.8) 100
mlo] L3 AA 7)ol T4 100mlE 713 & &
E33ste] 37°Coll Al 5 A7k 7 s Al F100°C

mle ¥ 3 & 59 200 mlE 37°Cel A 74t
(2mmHg) 3%l 10miz wE 3 AAL0=
n~-butanol : acetone : acetic acid : 59 NH,;OH : water
(35:25:15:15:10)-8 A% TLC (Silica gel
GF 254)l 8}9)o] 5'-nucleotides <13 A&
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Fig. 1. Thin layer Chromatogram of Hydrolyzate
of RNA by Nuclease Produced from Stre-

ptomyces sp.
(H) : hydrolyrate of RNA, (G) : 5-GMP
@ :5-IMP, (C):5-CMP, (V) :5'-

UMP. The hydrolysis was carried out in

Tris butter pH 8. 8 at 30°C

Layer: Silica gel GF 254

Solvent: z~butanol:acetone:acetic acid:’59%
NH;OH:water (35:25:15:15:10)

Spot was identified by UV lamp

Fig. 13 2. o] ¥ H= ZFF 5'-GMP, 5'-
IMP, 5'-CMP, 5-UMP & }% }ai«—cﬂ A
AEF 2 RIAE el 5= dbdo] 47 %
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Table 3. Effect of Various Carbohydrates on Pro-
dution of PMase and PDase.

Enzyme Activity
Enzyme  PMase  PDase
Carbohydrate 30 96 30  96hr.

Soluble starch 1.53 25.11 3.75 24.56
Glucose 9.56 23.40 5.47 57.60
Maltose 0.11 2.82 0.24 12.51
Lactose 4.04 16.87 1.77 34.50
Sucrose 10,00 27.93 39.56 74.82
Fructose 0.01 11.50 0.58 47.75
Galactose 0.34 26.42 0.37 35.61
Raflinose 0.57 2.11 0. 66 6.47
Dextrin 2.45 32.80 0.63 31.98
Xylose — 533 023 815
Inulin 0.63 12.66 — 22.34
Sorbitol 14.58 5.07 22.04 6.33
Mannitol 0.23 4.34 0.01 8.21
Inositol 0.25 14.26 0.06 13.92
The basal medium was added with 3% of each

carbohydrate and the strain was incubated at 30°C
on a reciprocal shaker for 30 and 96 hrs.
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Fig. 2. Effect of Concentration of Sucrose on
Production of PMase and PDase.
Reaction mixture for PMase consists of 1. 0
ml of PNPP; 0.9ml of M/10 veronal
buffer (pH 9.6), 0.5ml of 2.5%X1073 M-
CaCly, 0.1 ml of enzyme solution and that
for PDase consists of 1.0ml Ca-pPNPP,
0.9ml of M/10 tris buffer (pH 8.0) 0.5
ml, 2.5%1073M CaCl; 0.5ml of enzyme
solution.
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Fig. 3. Effect of Various Metal Ions on Production
of PMase and PDase.

Concentration of each metal ion in the
medium.

Ca?* ; 5X10™L Mg?*, Mn?*, Na?*, Fe?*
; 5X1072 Zn?*, Cu?*, Co?*; 5X1073

Incubation conditions as for Fig. 9.
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Fig. 4. Effect of Concentration of Ca?*, Mn2* and
Co?*on the Production of PMase and PDase.
Concentration of effective metal ions in
the medium:
Ca?*:(0.1% as CaCOg

Mn?*: 0.01% as MnSO,
Co?* : 0.001% as CoCly
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Fig. 5. Effect of Initial pH on Production of
PMase and PDase.

Buffer solutions used were veronal buffer
for PMase and tris beffer for PDase.
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0.5%, (NHy2 SO4 0.1%, MnSO,-4H0 0.04%,
CaCOs 0.6%, CoClz-6H:O 0.01%, soy bean oil
0.05%% =4< 7Ixx pH 82 248 WA7 ¢
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Fig. 6. Effect of Aeration on Production of PMase
and PDase.
Medium: Sucross 3.09%, soybean meal 2.0%
C.S.L. 0.5%, (NH4)2504 0.1%, MnSO,-
4H,0 0.049%, CaCO3z 0.6%, CoCly 6H0
0.019%, soybean oil 0.005%, pH 8
The strain was in each volume of medium in 150
ml flask and cultivated at 30°C on reciprocal
shaker for 4 days.
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Fig. 7. Effect of Inoculum Volume on Production
of PMase and PDase.
Medium and incubation conditions except
inoculum as for Fig. 5.
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Fig. 8. Time Course of Production of PMase and
PDase.

Medium and incubation conditions except
incubation time as for Fig. 5.
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Fig. 9. pH Profile of PMase and PDas.
The Buffer solution used was veronal sod-
ium actate buffer.
The enzyme solution was incubated at 37
°C for 30 minutes on a water bath.
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Fig. 10. Optimum Temperature of Reaction of
PMase and PDase.
The buffer solution used was veronal-
sodium actate buffer (PMase; 8, PDase;
9). The enzyme solution was incubated
at each temperature for 30 minutes in
water bath,
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