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Summary

As a series of studies on the nucleic acids and their related substances 210 samples were
collected from 76 places such as farm soil, compost of heap, nuruk and meju to obtain
microbial strains which produce 5’-phosphodiesterase.

From these samples total of 758 strains were isolated by the use of dilution pour plate
method. For all isolated strains primary screening of the productivity of RNA depolymerase
was performed and useful strains with regard to 5’-phosphodiesterase productivities were
identified.

For these useful strains optimum condition, the effect of various compounds on the
activity of 5’-phosphodiesterase, and the optimum condition for enzyme reaction were discussed.

The quantitative of 5’-mononucleotides produced by the action of 5-phosphodiesterase was
performed using anion-exchange column chromatography and their identified was done by
paper chromatography, thinlayer chromatography, ultra violet spectrophotometry, and cha-
racteristic color reaction using carbazole and schiff’s reagent.

Q1) Penicillium citreo-viride PO 2-11 and Streptomyces aureus SOA 4-21 from soil were
identified as a potent 5’-phosphodiesterase producing strains.

(2) Optimum culture conditions for Penicillium citreo-viride PO 2-11 strain isolated
were found to be pH 5.0 and 30°C, and the optimum conditions for enzyme action of
5’-phosphodiesterase were pH 4.2 and 60°C.

Best carbon source for the production of 5/-phosphodiesterase was found to be sucrose
and ammonium nitrate for nitrogen source. Addition of 0.01% corn steep liquor or yeast
extract exhibited 20% increase in the amount of 5’-phosphodiesterase production compared
to the control.

5/~phosphodiesterase produced by this strain was activated by Mg**, Ca**, Zn**, Mn**
and was inhibited by EDTA, citrate, Cut*, Cot™.
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5’-phosphodiesterase produced 5-mononucleotide from RNA-at ‘a rate of ~ 65.81%,  and

among the 5’-mononucleotides accumulated 5-GMP ’on:IyVWas found to ‘have flavorous ‘and

the strain was also found lack of 5'~-AMP deaminase.
Productivity of flavorous 5'-GMP was found to be 186.7mg per gram of RNA.
(3) Optimum culture conditions for the isolated Streptomyces aureus SOA 4-21 strain

were pH 7.0 and 28°C, and the optimum conditions fpr the action of 5’-phosphodiesterase

were pH 7.3 and 50°C.

The best carbon source for 5’-phosphodiesterase production was found to be glucose and

that of nitrogen was asparagine.

Addition of 0.01% yeast extract exhibited increased productivity of 5/-~phosphodiesterase

by 40% compared to the non-added control.

5'-phosphodiesterase produced by- this strain was activated by Ca**, Zn**, Mn** and was

inhibited by citrate, EDTA, Cu*+.

It was also found that the strain produce 5’-AMP deaminase in addition to 5’-phospho-

diesterase. For this reason although decomposition rate was 63.58% the accumulation of
5'-AMP, 5/-CMP, 5'-GMP and 5/-UMP occured by the breakdown of RNA.
In the course of these reaction 5~AMP- deaminase 'converted 60% of 5'-AMP thus

produced into 5-IMP and flavorous 5'-mono nucleotide . production was significantly increased

by this strain over the above mentioned one,

Production rates were found to be 171.8mg per gram of RNA for 5/-IMP and 148.2mg

per gram of RNA for 5'-GMP, respectively.
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g 2z 3wt

z.8) 2 Kawata®® % & mung bean sprouts 59
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o RNA & 23dA4A 449 4% 724 47%
A 58t} 5/-phosphodiesterase 284 =] A £-&._ #9)
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(1) =l A& £T8

A5 % 5g% AT 300ml =8 erlenmyer
flask off F8l3 o] Jlo] W F= saline water 100 ml
< A B F 58 AREE 8% WA E
< FUsHA dHA7] 2 vl=] FF3E pipette 9 2

ZHTr2A 10748 ez 343 dilution pour
plate method & AL-£3}¢] petri dish o] &5 1ml
4 -ZQ5tw] Table 18] mediac] HZE W FAA
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Table I. Composition of media for isolation

Mediumfl (Mold) Medium-2(Actinomycetes)
Sucrose 3.0% Soluble starch 5.0%
Peptone 1.0% Asparagine 0.7%
KH,PO, 0.05% Peptone 0.3%
K,HPO, 0.05% NaCl 0.5%
CaCl, 0.02% MgSO,7H,0 0.05%
MgSO,7H:0 0.02%

pH 5.6 pH 7.2

2) RNA-depolymerase A3 EFE 13 scree-

ning

1) 499 =4

75 ¥2 Table 19 7 media & 7] 2w A
2 3q 2T 474 JFsd 30°CeolA 5487
FA W F o atste] @& oA toluol 0.5ml
+ Jtste dAaed Bl 2asdoz AL
8o =t

(2 zarde =4

Kuninaka,®® Sugimoto® #& modify 5l
yeast RNA(E. Merck#) 1g9ot agar(Difco A4])
2.5g9] &49 optimum pHE 7¢eld M/10
acetate buffer solution 20 ml, M/10tris malate—
NaOH buffer solution(pH 9.5) 20ml, 2 borate
buffer solution(pH 8.0) 20ml & #A7 Yz o]d
EoA] ZR4 80ml & 715 ¥ 60°C o] 3lel A 5
&4 RNA 9 zAs|42A AHLsig .

(3) RNA-depolymerase @ Phosphodiesterase

activity 2] v] z 6770

1% RNA ¢] buffered substrate 18ml & A7 9
em & petri dish o] ¢4 GEABAE) 3 plate
% nlE 3 stainless steel A cup(height 1ecm, width
0.8cm) & plate o] ¥ BBtz 7o) a9
0.5ml & BEF3to] 40°C 9] incubator o} 4] 1 A4
Zt Zad AEAA g cupt EaYE AAG
3 uranyl reagent®® (uranyl acetate 0.25g, trich-
loroacetic acid 2.5 g ¢ % 5% 100 ml o] L3 &)
£ plate Aol F4% F oF 10 87 420 w3
St E4FEE AA@EIDAAR Fdhd 93)d
WgeA 5 H2& W] 5z RNA-depoly-
merase 7} #4319} Ealzl RNAYEL uranyl
reagent o] £3 o2 EF ring e ek,
E3 % ring ] $HES AL vernier = 245}
o} RNA-depolymerase activity & ¥ malgct. =
gl 3t uranyl reagent & A Astx Fiske Subbar-
ow™™9]  molybden 4+ I solution(2.5g9] amm-
onium molybdate & Z&F< 200mlo] - &9l D}%
0.1N H,S0, 300 ml € 7}3}e] final volume & 1!
2 %170) 10 ml & amino naphthol sulfonic acid sol-
ution(0.5g 8] 1-amino-2-naphthol-4-sulfonic acid
£ 15% NaHSO, solution 195ml e} ¢ =}8 20
% Na;S03°7H,0 solution 5ml & slate] g3
44) 4ml & £ £9 ¢ F94A ring £
1934 wolmyd Ao wx]ste] 520 & A}o]
of Moz 1}erlel RNA-depolymerase Fof $
gl 4o 2 #4347 %& phosphomonoesterase 7} &
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esterase ko] F-23dle] RNA 7 Zilso HE &
& AHE 2 4 mononucleotide 7} B4 H & FF gle
B2 o]9] RNA-depolymerase &4 =& phosph-
odisterase activity 2 7}F5he] w] wa}ol o},
(3] RNA-depolymerase 4§ 4 #3-9] 2 3}
sereening
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g 71 & WA mE Ur]&Fol yeast extract, corn
steep liquor, casamino acid, vitamin free casamino
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ol oate] 5244 Fo| $58 FFE AF
st
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=, &t4ad, 444, growth factor, 5& 2§
Wi x| Al 547 w]okste] 5/-phosphodiesterase &
AHE ez o Bel AU Ba9 T4 pH,
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o A g 3skg] et

2 &z 9%

AARE $+TF5E optimum pH 2 24 3} 24,
28, 32, 36, 40, 45°C oA A x3}4l ).

® wads 9

WA eh4-41& 2388l optimum pH, optim-
um temperature o} A ®j o, ¥zl ‘4"-

@ Ax9Y 9%

HAeragdozsl WA
optimum pH, optimum temperature o] 4]
Ao ¥ 23,

(5) Miscellanous compounds ¢} & 3

A 176 0.1g %) yeast ext., corn steep liquor,

Ax9¢ weea
54

47k

casamino acid, vitamin free casamino acid & 2+
7 AT T o9 2 AE $AEE control
T vl mEtg o,

(6) Mineral salts o] o g

1073M 9] Ca**, Mg*+, Mn**, Zn**, Cott, Cutt,
Na-Citrate @ EDTA & Z7 H71% T4 o7&
AsekA 92 control 7-9} Wl m e}y of.

5] 449 +5779 54

33 o F2 Pelezar™9] “Manual of Mic-
robiological method”e] wte} 23} screening of 4]
phosphodxesterase ARl 3 Aoz AAH F

Z Streptomyces & vwiokA, Fe)etd, A
Z“i E 42 A 55t Bergey’s™manual o] &3] &
A #+3 Thom & Raper™¢] Manual of Penicillia
ol 9)8le] Penicillium & =259 1.
[6) Adenylic acid deaminase activity
@ Faq9 =4
28 449 59 AAzAoz A FE WA
Z Q42 92 AR e 254G 0230
A7l 9} ol mtale] A&
(2 547149
34 mole ] 5'-adenylic acid(buffered-solution)
solution & FA 1A ez ALEalg .
(3 Zxus D FREY 8
Buffered substrate 4.0mle] 4 1 ml & 713
o 40°ColA 147t HgAZ &5 g A s
ul-8-& AA A7 AL paper chromatography 2 A
Nete] UV-549 Rf gro =2 5'-AMP ¢} 5-IMP
E FA%T =g 249934 5o webA aden-
ylic acid deaminase 8] Q£ % wlm, QA
[7] Chromatography
(1) Chromatography (thinlayer @ paper)& 4]
28] ZA 18
Fig. 16} A4 ¢ o] A=g Z1& spotting 331 =
@2 =3y
-1) Thin layer chromatography
Randerath®®¢] DEAE-Cellulose powder(¥a.Ma-
chery und Nagel. Diiren) & F3Az ALtz
0.02 N HCI & solvent & o] A Le]al & 403
72 AAAAZ] AL 60°C oA Az3le] UV-absorb-
ing spot & 31"?_?5}914.
L) paper chromatography
Markham, Smith®” 8} Isopropanol:saturated am-
monium sulfate:IM sodium acetate(2 : 79 : 19)&
solvent system ©. 2 3¥}¢] whatman paper No. 1 &
Agsl dubE Q) Aol gsld A2 104
2 AA% ¥ 60°Cel A Azt UV-absorbing
spot & 2913191 o} |
(8] UV-34+E49 #q
Holiday®Vo} &3 W o 2 thin layer chroma-
tography 2] 3 paper chromatography off 4] - &3]
9 spoto] Ultra Violet light (filter-25374) % z A}
sto] spot /b AA 2AL UV 4822 %
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_Fig. 1.

. Preparation of sample for chromatography

- Enzyme 1ml+0.5% RNA solution(buffered) 4 ml

Incubation(60min. at 40°C)

" After addition of 5ml of uranyl reagent

60 min. standing at 2~3°C

* Filtration

Residues Filtrate -
Neutralization with NaOH
solution to pH 8. 3(Indicator:
C.R. +T.B.) Added. 0.3ml
of -20% Barium acetate solu-
tion
Filtration
Residucs Filtrate

Ortho phosphoric acid, nucleosides di and tri phosphate ~

| Added 4 times of 95% etha-
nol stood 60min. at 2~3°C

Centrifuge .

PPt
Dried at 100

Supernatant

0°C
Added. 1ml of 0.1NHCI solution
and Iml of IR-120(H*) suspension

_ Warmed at 50°C

Sample for Thmlayer and paper chromatography

4] 3+ o}
9] Carbazole reaction @ Periodate oxidation
Thin layer chromatography Z&A oA UV abs-
orbing spot 2 Rf 3 %% ¥ Dische™ 59
carbazole reaction &2 UV-absorbing spot 7} blue
2 el 5-AMP, 5-GMP, 5-IMP 92 <44
9l 22 2.4+9] ©}& mononucleotide & blue & 14§
R gomzg o FEYE 7 UA+
- 2.8 2 Buchanan Dekker ©2 9] periodate oxidation
9 UV-absorbing spot o} 19% sodium meta period-
323 spray & ¥ 60°Col4 A=
se} SOy ges 2 A2 wl# SOpgas = E g
0.1% rosaniline solution -& spray 3 21g A&
A 1~2A7 $AF F blue spot 7k vEhby
pentose 8] 5/-¢] A o] .ql4ke] 2 5’~mononucleo-
tide 914 ¥l ¥4 sh3tpurple spot 2 ehr}d 3,
2/-mononucleotide 9 & 231 5},
. [10]) RNA 28] £3%9] 5'-mononucleotide?] A

ate “solution &

a3

(1) Column chromatography € ] & = A (81,82,8%)
29% RNA buffered solution 0.5mle] &4 0.5ml
£ 713t optimum temperature o A 2 A7} b
A A uranyl reagent 0.25ml & 7+l ub-g& A
AN T olAL YA Bgsz HS0 & 7held
pH 2.022 =zA8 3 coconut active charcoal
columno] F#AZ ¥ 0.00M EDTAE F:%
ethanol 2 §%3}9) & ¢ Amberite IR 120
EGA7 Ao 1N NH, OH & 7}t
pH9.5 2 zA8le] Dowex-1X8. column (formxc
type) & A 52 3=

(2) Ion exchange resin column‘al:s“Eq Zu)

JTon exchange resin & Dowex-1x8(200—400
mesh) & AHg kgl on 9714 ion mHA4AE S
Fol gz wutstd EfEE dA4E AAAA
% & columnol °] FAEF FA}Z FA I
5—10 F(v/v)el A gk 6 N-formic acid 9

column &
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IM-sodium formate 9 & 7& ok 42 Fd
Zcolumn o] FFHAF L o]} A 5—6u) g (v/v)
o] 88% formic acid & $#ALF AZFTE £
FAA fFEYe] FHo FAAA AL AHQ
o}, ,
olhzko] kel FA3lEl formic acid type ion
2% #AE pyrexA column(0.9x7em)o]  F3
FH % At A A 27 AAAGA FLsA F
A% FAsAt. st Fstel A ol column
of Alzd g M43 sl nucleotide 4 e A
of FFAA AF5FFE 1~238 AF 3 column
TV E dad.

(3) Stepwise elution system

Formig acid & formate solution & $gdon
A&tz Fohe¢ 24 8o Iml/min.o F< (GH)
o] A5t automatic fraction coll‘ecto{(RlAnc_o, Co.
A)E 10ml¥ EHHAG. o=kl 150709
7 9.

(4) Optical density &7 81,80

Fraction collector 2 912 fraction' &
g o] Beckman spectrophotometer DU-type & AF&
ste] w4 260mp~280mp o] 4 0.D & &4 sy o
] o] O.D 4 Z fraction No. ol #3}e plot 3t
o} 7t nucleotide 7} column off A &2} (FEE) = =
AAE EE nucleotide & 7 peak o vl w s}yl e}

(5) # nucleotide & A

260mp 9 skA A FF7F peak 25 E 7 A Y
Rol IN-HCI & AM&3le] pH 2.02
2 2A3l3 active charcoal columno] FZAHA
A F 1.4% NHOH & 4% 50% ethanol

2 £2%3l9 rotary vaccum evaporator & &3l

fraction & g&

silica cellej]

fraction &

UV-absorptlon spectra =744 9 paper chromatog-
raphy & A1 22 sgo.
UV-absorption curve ¥ 220 mg o} A1 300 mp 7}

- mp 9 extinction coefficient &
7449 E260=14.2(AMP), - E 260=11.8(GMP),

A smpdA oz O.DE A% &4 3le] authentic
compound-9] ' £ F 34 5% H] &7 319 2.¥ - paper
chromatography ¢ Rf gk -5011 gty T4 A
A&t

(6). 7 nucleotide 9J- moI %‘-E AlZ- 65,88

7} peak 2]- O.D @A o] 4] back ground oo
%7t nucleotide 9] -extinction coefficient 2 1A

72} nucleotide 8] mol ¥ =5 4232  ol# .260
pH 2.0 2.2 23 =

E 260=6.2(CMP), E 260=9.9(UMP), E260=7.4
(AMP) & Ab-&35t9 .

Hip- g o

[1] ﬂl’éﬂ%ﬂ —‘F’“‘”El

A% 7670 Aol & € 4, 45 =
F, i, %%, hF 59 A% 200%% T
3 o] AJolA Table 1.9 ol A %A% dilution
pour plate method 2 o274+ w4 E&
Gu} Table 2. A o) Aspergillus % 240 F,
232°F,- Neurospora % 19 5, Mon-

F51e)

Penicillium <
ascus & 16 F 83 Streptomyces of| '31‘.5]—%1 2} 9
oA FF 265F 59 F colony el H et
P d 53¢ BBtz 540 & FFIE A
g & 758 5% Bsiger] 2 2Ede n
o=, o, AY 2ol gxHoz el Fad
Qo8 B3 Strepromyces Sl %5E Aol @A
B9 .

(23 RNA-depolymerase Myl 1 ﬂ

'scréening/

39 BE F7F Table 19 249 Fejv)

e

Table 2. Isolates from the various collected samples
- Samples ‘ Household| = N

: , Soil Compost | ™ e Rottegxl Meju. | Nuruk | -Total

Isolates of heap stream | Ve8eta ‘e 7
Aspergillus spp. | 103 59 5 12 .20 17 240
Pemczllzum Spp. '195 68’ 5 13 - 11 10 - 232
Neurospora spp. ‘14 2 2 1 19
Monascus spp. 9 - 1 2 16
Streptomyces spp. 232 24 6 '3 — — 265
- 738
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Aot Al Wl kg AL 2EL(crude enzyme) 2 3
RNA 83 =& vz &439. & platecld &
Aol uranyl reagent o] 7}84< clear zone o] 3
7ol 12mm o] 4l AxtE Adste] Table 344
2 G. olFA A" FFE molds 7t 385
Streptomyces 0] 18 %, 5 56 7% AdsdE
# ‘o] 52 RNA £l el A F5d 59€ ¢
4 glg}. =281# Fiske Subbarow™:28] molybden
reaction ¢} blue color ¢ positive 2 % RNA 7}
mononucleotide 2 $3ld oA FAIAT
nucleoside = £33 & 2. 2 479 54
£ RNA 9 338 #Z4E 24 mononucleotides 5k
9] 242 787 #Eo] molybden reaction o]
colorless ¢! negative 2 =% %8 &&7F RNA
& 2345 mononucleotides2 %7 7l 31 phosp-
hodiesterase ¢ & 2l s}e] Table 3¢} 4] molybden

reaction negative gl 5 F3uk-g A4,

Table 3. Degradation of RNA by RNA-
depolymerase

From isolates

Strain No. ml:}:::-ggg(‘)}i)t'y Molyb den
clear zone(mm) reaction
A 820 12.1  blue
A 12—4 15.2 "
A 16—9 16.8 "
A 18—11 13.4 indistinct blue
A 19—2 17.7  blue
A 23—8 14.4 n
A 24—10 16.2 "
A 24—16 16.3 "
P 1-3 12.5  indistict blue
P 214 14.8  blue
P 47 14.2 "
P 4—24 15.4 "
P 113 16.1 "
P 176 - 14.5  indistinct blue
P 1911 12:4  blue
P 22-8 14.8 "
S 2—18 12.2  colorlees
S 4—6 11.8  blue
s 5—1 13.7 "
S 7—16 12.8  colorless
S 7—18 12.0  blue
S 93 11.8 n

S 98 14.2 blue
S 11-5 16.3 . indistinct blue
S 123 13.8  blue
S 22—4 16.7 "
AO 41 14.6 n
AO 3-8 13.9 "
AQ 4-14 11.0  colorless
AO 67 16.2 ~ blue
PO 2—11 14.7 - colorless
PO 57 15.4 blue
SO 4-7 14.5 1"
SO 58 13.2 ”
SO 714 17.7 "
SOA 421 14.0  colorless
SOA 818 14.8  blue
SOA 9—20 15.1 "
SO0Y 3—18 . 16.4 " .
SOE 7—11 .13.4 indistinct blue
SOG 818 16.1  blue
SOK 217 16.8 "
NO 811 12.1  blue
NO 11—13 15.2 "
NO 16—8 18.8 .
MO 177 13.8 "
WO 4-11 14.4  indistinct blue
MO 7—14 16.2  blue
MO 8-19 17.1 "
MO 10—6 14.2 u"
POA 3-8 15.4 "
POC 49 14.5 "
POG 9—11 16.7 #
‘POK 11—7 12.8  indistinct blue
POX 114 13.9 . blue
POY 149 16.8 "

[3) RNA-depolymerase W RF2| 2 PN
screening

1% screening of A 2 5FF] At S
W} %] (Table 1)l &t phosphodiesterase 44 5§ ¥
o= £4& 7% A}E Table 4014 e,

Z AR5 F5% PO 2-11 straing yeast extract
T corn steep liquor & 77 S FolA o)
g 7ol FzelR AagAdFel EREE 2R
£4 E3) wheat bran gte] w4 e F =
Bz A%l AR EobA F9 A% AHIE
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Table 4. Effect of various compounds on phosphodiesterase productivities of isolated strain

Phosphodiesterase activity (mm)

Strain No. Vit E
Yeast extr. Coiir:lusotreep Casamino acid c alst:::ilr?o ;g?d Wheat l?ran
S 2—18 13.4 12.8 12.7 12.1 11.5
S 7—16 14.6 14.0 13.6 13.0 13.4
AO 4—14 15.3 14.7 12.5 11.8 14.5
PO 211 21.5 19.0 16.0 15.9 22.4
SOA 4-21 20.8 16.3 15.2 - 15.4 12.7
Table 5. Degradation of RNA by the phosphodiesterase from isolates
Apparent Mol
. . ybden Carbazole . e
Strain No. . fdelngagitégz) reaction reaction llPerlodate re‘actylon
S 2—18 52.4 negative blue blue
S 7—16 64.7 " " "
AQ 414 65.3 " n "
PO 2—11 74.2 " " "
SOA 421 72.8 " " "
Alkaline hydrolysate(control) 100.0 blue(positive) — purple

* Calculated from the equation(T/D X 100)

T: Optical density at 260my of enzymatic hydrolyzates
D: Optical density at 260mg of alkaline hydrolyzates

e}, el SOA 4-21 strain - yeast éxtract
2 AT ToA MG 2549 45 AF
#A8A ket

Table §. Rf-values of 5’-mononucleotides on
DEAE-collulose thin layer chromatogr-

aphy.

Solvent system
5'-mononucleotides”

0.01N HCI0.02N HCI

5/~-Adenylic acid 0.45 0.65
5-Guanylic acid 0.36 0.60
5/-Cytidylic acid 0.46 0.65
5/-Uridylic acid 0.31° 0.49

Thin layer-chromatogram:10~2x Mol./starting point

zelnz2  EE7TF PO 2-11 straing wheat
bran of 4] ] k3l SOA 4-21 strain & yeast ext-
ract & B3 Table 18] 7| & A o) A u) ksl
crude enzyme 3} RNA 714 92 A4 FEAA
uranyl reagent 2 u-3& AAAZ F 260 me ol 4
8 0,D & =743tz control §] alkaline hydrolysate
Z 100 239 ¥ m¥ RNA 23] &2 Table 59

Ztr, & PO 2-11 strain o] 74.2%¢°] 3 SOA 4-21
strain o] 72.8% 9] & &% Qe o

w carbazole ¥F-2-5} schiff’s ¥}-2-& positive ¢}
22 5'-mononucleotide & @A T F 4

. &9 thinlayer chromatography 2 A7 A7

¢

; 3 UV 54 spot & A BsE FA) 4 carbazole 2

schiff’s reaction .2 WA A A4 &<l g 5-mono-
nucleotides 9] spote] 3§ Rf 3t Table6 2
Fig. 2 ¢ 7},

28 sle] E2] A4d FF% PO 2-11 strain 3
SOA 4-21 strain 2 5’-phosphodiesterase &) 4 %0}
T FF2 AGsA .

(4} 4741 S7T52 9 2 5'-phosphodi-
esterase o] & HHFzx7 F9

RNA-depolymerase &4 9] 2 3} screen o] A g
AARE 2 straino] S NI A% 28
T3 e7) SAstel WA pHE 3.0 4.0 5.0 6.0
7.0 8.0 22 zAste] widstz =F w9 pH
2 optimum pH & 3}l 24, 28, 32, 36, 40°CY
Lo A A2 547 s st PO 2-11 strain &
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1.0F"

0.9

® 00
@ j..

Rt values
[=4
U

ol
e
=

=]
w

0.2

0.1}

0.0

Authentic compounds samples
Thinlayer chromatogram -of 5’~mononu-
cleotides.
Solvent system: 0 02N HCl
DEAE-cellulose powder,
Ascending method. at room temp 9.2cm
in 40 min,

Fig. 2.

(a)

5 -AMP 5" GMP 5" CMP 5 -UMP PO2-11S0A4-2

. SOA 4-21 strain

. RNA ¥

AR B

A 29 dry weight & w3tz SOA :4-21 strain

& vyiable cell & colorimeter & A B3 Q2™ =2

‘s Fig. 39 @) by 2.

2 PO 2-11 strain & optimum pH 7} 5.0, opti-
mum temperature 7+ 30°C o] 32 SOA 4-21 strain
£ 7.0 28°CAE oA -

2.9 5 PO 2-11 2 SOA 4-21 straino] A4%
5/-phosphodiesterase 7]- RNA & ®d3e 3k u}
49} optimum condition 224 4. pH & T
7] $18te] RNA 1% 9] buffered substrates-& pH
2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 o2 = W
A 2Eiz s TaEA7 Ade Fig 4
4 ()¢} 7ow] PO 2-11 straino] 4 A BE4E
Opt pH 7} 4.2 0}5 SOA 4-21 strain & Opt pH
7.39¢% 244

Axur$d AAL=x Fig 49 (el 2
o] PO 2-11 strain 8 &4¥% 60°C o3 SOA 4-21
strain9] A& 50°C ol %l et

4 olE TFA A4E 5 phOSphodlesterase.—]
23 ulgol4 pHY ¢R4E FIH %4’
£ Fig. 49] (o) A g 7ol PO.2-11 strain- °] *E
pH 3.8~5. 44 /"1 :Lﬂ.\_ SOA 4-21
strain & f4% pH 6.0~7.5o04 vlzg <A

‘% o,

clspsl AFFA 44F asd A4S pH
r ooz §79 A%3HA pHe B4 AB4E
e Aolg A4, =% ol TFL ALY
5’-phosphodiesterase ¢] heat stability & F3% 3

2l 1.0
g
[o=}
e
QO' 5 . : - 0.5
° 1] B
I | | |
3 45 6 7 8 24 28 32 36 40
. pH temp. (C°)
o
5100 PO 2-11 strain i
B
i .
[
3 A
£ l l l ’ [ | :
po
3 N |
3 4 5 6 7 8 24 28 32 36 40
pH temp(C“)
Fig. 3. Optimum conditions of cultivation for selected strain
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3= Fig. 49 (o)A & 22¢] PO 2-11 strain 9 Sucrose 18.8 17.6
Hae 65°CAAE stz 70°Col A 5424 Maltose 16.4 17.8
Zhaot A8 2 SOA 4-21 strain 9] H4 % 60 Dextrin 17.2 17.0
ColA B4z by oz PO 2-11 strain Starch 17.8 17.2
o] F49 SOA 4-21 strain o] A AT &49e] A NH,NO; 18.4 16.8
olel & WA F7k Ae)t A&e A (NHy),S0; 16.0 15.4
Table 7. Effect of various carbon and nitrogen NHCl 16.4 115'1
sources on 5’-phosphodiesterase produ- NaNO, 15.8 15'9
cti vities of selected strains KNO, 14.9 15.6
CaN 5’ —Phbs(p%lodiesterase activity Casamino acid 18.6 17.9
clear zone mm) Pept 18.1 17.6
sources l PO 2-11 SOA 4-21 eprone
: strain strain Tryptqne 18.1 17.8
Glucose 16.2 18.2 Asparagine 17.8 18.7
Fructose 15.8 16.4 Effect of sole nitrogen source were detected with
Mannose 15.6 16.1 sucrose and glucose as carbon source for PO 2-11
Galactose 10.2 9.5 strain and SOA 4-21 strain, respectively.
2 A
gz E :
£ El @ Optimum pH (b) Optimum Temperature
z 15 *= . .
g / T4 i ZaN
2 14} \ / ® L /:‘/' \.
\ 7
£ Bf \/ // \
i:|: ey i NN >.\ 7 \‘\\\
- (c) pH Stability (d) Heat Stability
R — - x— e x—a
é . .,- .?@.(\ ® ,\‘ n—% ‘\;Q. -
8 80r / / .\- \‘ : .\ ]
- bé 60- - /' \ \ - N \o -
£ / N ‘ "\\ i
~ 2 3 45 6 7 8 9 20 30 40 50‘50 70 80 90
pH ‘ Temp(°C) )
“Fig. 4. ‘Properties of the crude enzymes from isolates PO 2-11 strain and SOA 4-21 strain.

(a): Reaction mixture was incubated at 50°C for 60 min.
(b): Reaction mixture was incubated for 60 min.
(c): Remaining 5’-phosphodiesterase activity was measured after the enzyme solution

was kept at 25°C for 24 hrs.

(d): Remaining 5’-phosphodiesterase activity was measured after the enzyme solution
was heated for 30 min. at optimum pH.

Legend: -

« 5'-phosphodiesterase of PO 2-11 strain

X —— x 5’-phosphodiesterase of SOA 4-21 strain

28 5 5/-phosphodiesterase 4 A o] w] A= wh&
42 ALYy e AR AL Table 754
. '

5 &g 224 PO 2-11 strain £ sucrose 7} =2
#] 32 SOA 4-21 strain & glucose 7} 744 <F33F%
2 OEE A% Radoern stol 449 F54

A£499 9%L ¥y PO 2-11 strain-& casamino
acid &} NH;NOs 7} vhzto] w8l S8
SOA 4-21 strain & asparagine o] 7}3 $-<319 )

A4 9 PO 2-11 2 SOA 4-21 & T3 st
o] miscellanous compounds ¥ 2 5’-phosphodiester-
ase productivity & Z 2% Az: Fig. 59 7},
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Relative activity (%)

3
3\1120
2100
b=
g 80
260
s
< 40 ]
& \
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0 N
s P <3 = =
fot 1 3 o [Ty
= Lo E g £
(=3 7 jotand o -
© g 8g E g&
» g E EE
@ ] as
i 20
3] 20

Fig. 5. Effect of miscellanous compounds on
the 5’-phosphodiesterase productivities

from isolates.

Z PO 2-11 ¥ strain & yeast ext. 0.01%  corn
steep liquor 0.01% 713 FolA H7talA gL
control FR et H4 Aol 20% F7HHASE 4R

o= 2 PO 2-11 strain -2 yeast extract =& corn
steep liquor 7} 5’-phosphodiesterase A Qo] ojw %
REH7t e Aoz A2E 3 SOA 4-21 strain
yeast extract 0. 01% & 7+F7F control T-2.t} 40
% Z739 -2 %3-S0 2 5-phosphodiesterase
Al 2AEAT JASE A4,

22 PO 2-11 & SOA 4-21 F3¢] o std

e PO 2-11 strain

140 mwmm COA 421 strain
120
100 —

80

60

40 .

20

oL

controt
Ca™

Mg+
Mn*

In*

Co

Cu*
Na-citrate
EDTA

Fig. 6. Effect of metal ions or chemical agents
on the 5’-phosphodiesterase activities
from isolates.

mineral salt @ chemical agent 2 107°M & A7}
3 FEA&uE-E-&3he] 5'-phosphodiesterase 9] &4
uhgol wlAE ¥ Ay A= Fig. 694

_v.

Z PO 2-11 strain & 5’-phosphodiesterase activ-
ity & Mg** o] control To ¥3te] B & 24 s
o] 20% 9 FAENEE ez Catt & 16%,
Zn** o] 10%, Mn*t & 8% 9 B4 ZFE e
Wz gosg o] H48 activator B} & F ot
SOA 4-21 strain & 5’-phosphodiesterase activity—‘=

Ca** o] 30%% &4 F71§ BYUX Zntt 2 12%,
283 Matt 2 10% 9 ¥4 F718 2oz 9%
£ Cat* Zn*t Mnt* So] @A G activator 7} 3
£ & 5 gt 29E d 2 PO 2-11 strain 9
5/-phosphodiesterase 34 o] EDTA &4 s}l 4 80
%, citrate @ Cu** & 40% =]z Cot* & 20%
g BAAE B39%Ed EDTA, citrate, Cu*t g

Cot* o] AAZ A4 HehldLe Fud
L ApAolet A ZElth. 28l SOA 4-21 straino]
9 o] A &, citrate = 60%, EDTA & 40%, Cu** &
10%9] A 4E 2AE o2 o] Eo] 5~phospho-
diesterase 8] inhibitor ¢ & & 4 v},

Table 46419} 7to] PO 2-11 strain ©] wheat
bran ] A &) 5’-phosphodiesterase productivity 7} 7}

A 3% A4 23 wheat bran & 5~10°C 9 &
Fz 244 ,l %< syphon AR E A shed A%
A: Washed wheat bran
B: Washed wheat bran+corn steep liquor 0. 05%
g G Washed wheat bran-+yeast extract 0.05%
El X M-1 medium
Y: Wheat bran
el
= et O s
S
; 20t & ‘2B )y
£ st t—=
LT 2y
[=]
g:. " X X B
£ 12 i = _g— 8 |
o o
io 10 A a
—" -
,//“//A @ '
6 J
3 6 9 12 1:5 (days)

cultivation: time

Fig. 7. Time course of 5~Phosphodiesterase
productivities in various media for
using isolate PO 2-11 strain
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¥ & A28 washed wheat bran S 7] Ru]A =
5 th. 76 corn steep liquor, yeast extract,
M-1 medium 3} not washed wheat bran & =z =}
AF(FEHE) 2 8ld w9k 4] 7koll w2 5’-phosp-
hodiesterase productivity & A g3 AFE Fig. 7
ol A} 9} 7). yeast extract @ corn steep liquor A
e EAA 9dlA 13494 A=A E 2
©o.u] not washed wheat bran & Wk A A E 12
Yol o] 224 HzA o Plgich. o]R L yeast
extract 2 corn steep liquor A 7}F7F & 3 7ol
WA Fa A4del HAzmAd olFAzm olF
compounds o growth factor = £& F4& A4
o o}® promoter 9] AAT A kst QA==
vlolw] washed wheat bran = M-1 medium
2.} 5'-phosphodiesterase productivity o 4] 48]
8ks wheat bran Fo 4] =z & REd o
A2 wheat bran 2] Al & Ao 4] growth factort}
a8 HeslE oW promotor 8] A}
& A Ee] washing out 5]=7l0] oldrl FA4H

o

]

(5) MUz 257 EF
Identification
The results of the identification and the sources
of isolation of 5’-phosphodiesterase producing str-
ains PO 2-11 and SOA 4-21 is shown in following
description.
Penicillium citreo-viride Biourge (Raper & Th-
om) strain:PO2-11
This strain was isolated from farm soil. Taxo-
nomical characters of this strain agreed with the
standard description of Penicillium citreo-viride
given by A manual of the Penicillia™
1. Penicilli: Czapek agar not divaricate, not
divergent monoverticillate
2. Colony: Predominantly velvety,
Color: Yellowish green in conidial area.
Odor: Slight moldy.
Reverse: Bright yellow shades
3. Conidiophore: Arising mainly from trailing
and branching hyphae.
Surface marking: Smooth walled.
Length: 50~120g
Width: 1.4~2.2p

4. Sterigmata: In compact usual number and

arrangement 8§~12

Length: 9~144

Width: 2.0~2.8x

5. Conidia:

Form & marking: Globose thin walled
smooth. .

Arrangement of chains: Mostly 3 or 6
conidia

Dimension: 2.2~2. 8

6. Perithecia, Sclerotia. Ascospores: not produced.

Streptomyces aureus(Waksman and Curtis)
Strain: SOA 4-21 ) )
This strain was isolated from farm soil. Taxono-

mical characters of this strain agreed with the
standard description of Streptomyces aureus given by
Bergey’s manual of determinative Bacteriology ™

1. Aecrial mycelium: Shows numerous spirals.
Conidia: Spherical to ellipsoidalv 0.6~
1.0X0.8~1.4p
2. Synthetic agar
Growth; Thin, spreading, colorless
Reverse: Pale orange v
Aerial mycelium: Thin, gray, becoming
cinnamon-drab.
3. Glucose asparagine agar
Growth: Spreading, light organe, thin,
brownish ring
Reverse: Pale yellow
Aerial mycelium: Thin gray
4. Starch agar ‘
Growth; Thin transparent, spreading
5. Glucose agar
Growth: Restricted, gray.
6. Starch plate
Growth: Brown
Aerial mycelium: Thin gray
Enzymatic zone: 18~20mm wide
7. Potato plug
Growth: Abundant, wrinkled, brown,
becoming black
8. Gelatin Stab
Growth: Fair, cream-colored, surface
growth, becoming brown, spreading
liquefaction..

9. Litmus milk
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Growth: Black ring, no coagulation,
peptonization doubtful
10. Synthetic solution
Growth: White, growth on surface
Soluble pigment Brown(after 15days)
11. Nitrite from Nitrate
12. Proteolytic action: Fainte in milk good on
gelatin
13. Diastatic action: Véry good in plate, enzy-
matic zone 18~20mm wide in 15 days
14. Aerobic
15. Optimum temperature, 28°C
~ 16. Antagonistic properties: Not produced
17. Source: Isolated from farm soil

(6} Adenylic acid deaminase activity

AAE T dF Penicillium citreo-viride PO2-11
strain 3} Streptomyces aureus SOA 4-21 strain &
v a¥sle] .2 crude enzyme 2 5-adenylic acid ¢
Ead Ao FEA7 D89 e A8t HaE
Z4 3% o}&  whatman No. 1 papero] A%
21§ UV-absorption 3} Rf-values 24] 5-AMP 9}
o]A 9] deamination® 5’-IMP & Zelgh A3t
+ Fig. 83 74, :

1.0
0.9

0.8
X SR S )
0.6¢
0.5¢
04 @ ® o
0.3
0.2
01

Rf values

0.0 et
5 -AMP 5"-IMP PO2-11 SOA4-2]
Authentic . sample

Fig. 8. Paper chromatograms of deaminated
5-AMP from selected strains
Solvent system: Isopropanol: saturated
(NHy); SO4:IMNa-acetete (2:79:19)
Whatman No:.1, 20°C, Ascending met-
hod

Streptomyces aureus & w] st & crg&e
enzyme Zo|E 5'-AMP deaminase &4°] - 9,101
5-AMP ¢] = 2 20| deamination 5o} 5-IMP &
AP N L E 5 QAT Penicillivm citre-
o-viride 8] crude enzymeZ o &= 5'-AMP deaminase
7 Ad 9Se Gk, el m g Streptomyces
aureus SOA 4-21 strain 2 ¥ oF3te] 9 & -crude
enzyme & RNA & 5/-mononucleotides 2 #3]. &
HA ¥ 4 9= 5'-phosphodiesterase 7} Q&3
ol 2} 5-AMP deaminase & F&Z-go 9dte]
6-IMP 74 wtE 4 Q¥ "% 5% TFAL

sl

(7) RNA o| &4 #&8j % 5-mononucleotides
o] He

ERE Penicillium citreo-viride PO 2-11 strain
3} Streptomyces aureus SOA 4-21 strain o} o 3}
22 AAzA02 ¥ 422083 AL
(4,000 RPM)3}2 118 mess cylindero] @14
5°Coll 4] 24 A1 FAE & FAYuk-g 425mlA
Halz orle] (NH,S0, 239.7¢ g Jhshe]
0.8 Z3 = (ffIE) 2 stz 5°ColA 24 A7 WA
sle] crude enzyme & o4 (EHHT)Sle AAH &
2% cellophane tube o] o} 1~5°Cd]| 4 250 A
7+ 54t 9 fxd 108 FH5E sk
o adon 33 H4Y 0.5ml9 29% RNAE
ol (buffered) 0.5ml & 5’-phosphodiesterase &4 <]
A zAA HeAA NVEEE A BRE
¢>)lumn chromatography 2 A %34},

Standard nucleotides 2 4 = Sigma Co. A 5-ade-
nylic ‘acid 3.16 4 mole. 5’-guanalyic acid 6. 12p
mole, ‘5’-inosinic acid 4.71 g mole, 5,~cytidylic acid'
2.82¢ mole @ 5’-uridylic acid 2.92¢ mole & &
#3le EFY L A8 2 319 ion exchange column
chromatography & sto] =z €] 4 (BEEH) o 24
Fig. 9% & &8 34-¢ 9492 5%9 5-mono-
nucleotides & 9143 25 Table 8o 4 2
2 AFARNE o AR G Pons
RNA & £33 Penicillium citreo-viride PO 2-11
strain 3 Streptomyces aurens SOA 4~21 strain ]
FAse] 9L 549F UEAA e AYEL
jon exchange column chromatography ¥ ¢ 2 =
72 2 5-mononucleotides £ & -2} 5 9 o= Fig.
10, 1148 22 L2 F4E 94, F Pen
citreo-viride PO 2-11 straing] 5'-phosphodiesterase
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20r AMP

e UMP  GMP

21.0p
(351

0.5¢

0 50 100 150
. * * * *
1 2 3 4 5
HO 0.00N 0.02N 0.IN 0 INFA 0 INFA
FA FA FA  0.05NSF  0.INSF

Fig. 9. Ton exchange column chromatography
of standard 5’~mononucleotides
Column: Dowex-1x8 (200~400mesh). For-
mic type (1X7c¢cm). Tube number (10 ml.
fraction size) and elution system.
Extinction coefficients used: AMP 14.2,
GMP 11.8, IMP 7.4, CMP 6.2, UMP
9.9, FA:Formic acid. SF: Sodium formate.

Table 8. Recovery of standard 5' -mononucleotides
by column chromatographic method

Monopuéleotideg J Ass(z;‘ ym (:ia)lues Regg/:f Ty
5/-Adenylic acid 3.20 l‘
5’<Inosinic acid 4.78
5/-Guanylic acid. 6.17 101
5'-Cytidylic acid | 2.86 102
5-Uridylic- acid -~ -2.91 99.6

G.6)

2}

1.5

Fig. 10. Ion exchange column chromatography of
RNA-hydrolysates by enzyme of - selected
Penicillium citreo-viride PO2-11 strain

2.0

1.5

0
* b * % * ¢ 10,0 i
1 2 3 4. 5 6

Fig. 11. Ion exchange column ¢hromatography of
RNA-hydrolysates by enzyme of selected
Streptomyces aureus SOA 4-21 -strain

o] 2913 RNA £3] 4% A, B, C, G5 4 fract-
ion o2 =2 Streptomyces aureus SOA4-
21 strain &' 5’-phosphodiesterase off 2] 8foj= A,
B, C, D, G £ 5 fraction & 2%t}

o] o] fraction-2 %A standard 9} w®liz3le
23 942 48z @A o5 A4 ek 3
3}3% %3le] paper chromatography 24| authentic
compound $} UV-absorption © 24 ] 234 =d]
Fig. 12 ¢ Table 99 A#E w23t Rf oz

Table 9. R¢-values of Mononucleotides on - paper

chromatograms
Mononucleotides Ry values
5'-AMP 0.40
2/-AMP 0.32
3'-AMP 0.21
5/~IMP(Na) 0.68
5-GMP 0.56
2'-GMP(Na) 0.52
" 3’-GMP(Na) 0.45
5'-CMP 0.80
2'-CMP 0:74
3-CMP 0.74
5~-UMP 0.80
2'-UMP 0.74
3'-UMP 0.74

Solvent system: Isopropanol: Saturated (NH4)2
SO4: IM Na-acetate(2:79:19)
Whatman No. 1, 20°C, Ascending method.
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10
09 5-CMP 5 -UMP
0.8 ® 2-CMP L 4 3-UMP|
5-IMP ® @ @ o
0.7t ) FCMP 2 .UMP
8 0.6 5-GMP
2 ® 2 GMP
> o8 ® 3Gmp
2 045 AN ]
2 AP
0.3 F-AMP
0.2
0.1 1

Fig. 12. Paper chromatograms of standard mononucleotides
Solvent system: Isopropanol: Saturated(NH,),SO4: 1M Na-acetate=2:79:19

Whatman Neo. 1, 20° C, Ascending method.

Lof
0.9}
08 5 IMP | 5-GMP
0'7 ’ . 0.6 .':'n.' \
’ [
a 0.6 o -
Z o5} od ® b 04f + ! N
2 04 2 Foy / \
0.3} o ':’ \\ .
3 v g
0.2 >2 ! \'\ ! \
0.1 ' N\
iIMP 5 -GMP G-fraction D-fraction G-fraction S S
Authentic PO 2-11 SOA 4-21
Fig. 13. Paper chromatograms of RNA-hydroly- SOA4-21 1 . PO2-11
sates by enzyme of selected strains. 0.6 ) Q ! \.
Solvent system: Isopropanol: Saturated (N 4 ‘|\ \G
Hy)2S04: IM Na-acetate (2:79:19) " \| . G Y
Whatman No. 1, 20°C, Ascending method. 0.4 o \\ N\ N,
= f] \ 7
selsigloh, /; \ D\ / \
284 Aw4  5-mononucleotides 241 & Pen. 0.2 _‘l' VoS \
i

citero-viride o] 2] gt RNA 7}+88) Sl 419 fractio
n & G-fraction 2.2 5'-GMP ¢ & Fig. 139 auth-
entic 5'-GMP ¢} Rf glo] 93] 3-& #lslglon

Streptomyces aureus SOA 4-21 0] ¢4 RNA 7)<

& Eo] A fraction & D-fraction 3 G-fraction
FA 7 22 5-IMP & 5-GMP ¢l o] Rf gto= o

AL olgal4 5}‘11‘3}3"— paper $lo| carbazole
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Fig. 14. UV-absorption spectra of. .G.D.G. fract-

ions (pH 2.0)



reaction % periodate oxidation o] 9] & Schiff’s re-
action & 24 72 FAst9 k. =3 standard 5'-
IMP &} 5-GMP & control 23l3 o] F Fof 9 g
Tt 88 &9 fraction 3ol st FtEEE
A% pH 2.0 22 z743}7 UV-absorption spectra
% check 3} 23} Fig. 1414 ¢ 7o) authentic
compound ¢} o X| 3}l c}. Penicillium citreo-viride
PO 2-11 strain®] &4 ¥ Anl4 5'-mononucleot-
ide 24 5-GMP 21& A& =4 Streptomyces
aureus SOA 4-21 strain¢] §4F% 5-GMP &= &
2 5-IMP = A 448 E 4otet. olAL o

¢ crude enzyme Foll = 5~-AMP deaminase 7} &
Zslz 9oz Fiu$ Fo] RNA 7} 5-mono-
nucleotide 2 &3 Fd3E Fgo] 5-AMP 9
adenine 8] 691X o] £2 NH,7| &5 olulxdlo
hypoxanthine &2 37 = %o 5-IMP 2 H& A
o2} A ztel o,

23 2R Penicillium citreo-viride PO 2-11
strain 3} Streptomyces aureus SOA 4-21 strain
o] A A& 5'~phosphodiesterase 24 RNA & H4&
23} 3] 5'-mononucleotide ¢ A 2%k A 3} Table
10 3%z,

Table 10. 5’ —Mononucieotide contents of RNA-hydrolysates by Isolates

- 5'Mononucleotides " ,_ ,_ . ’ Ratio of
\\\ 5'-CMP,  5'-AMP, (m5 /}%{\I/IAE’, ) 5'-IMP, 5-GMP hydrolysis
Samples —TTTr——o g‘ g (%)
Pen. citreo-viride PO 2-11 117.4 235.8 118.2 — 186.7 65. 81
Streptomyces aureus SOA 4-21 126.4 84.8 104.7 171.8 148.2 63.58

RNA 23 2 5'-mononucleotide 4 Ao} A #-8] &
2 ¥wl Penicillium citreo-viride PO 2-11 strain
o ALs 3l 65.81%F nAEd AvA4
5’~mononucleotide = 5-GMP ute] g5 5'-AMP
2 22449 w4 o 24 5-AMP deaminase X 2] &
okl 5-IMP & A& vk, 3l Streptom-
yees aureus SOA 4-21 strain 8] 72 $E ¥ &l
63.58%<21¥ RNA & #-3]3te] w4 5-mononu-
ceotide Q1 5-GMP & 5-IMP & FAlo] A=
& 247 e B4 glomz RNAS Zais
24 A7 4 mononucleotide & =1l A= FF

e S S FHAE WL vl
2 oF

A4 2 2 HRED A7 ez HAE
Fo] 9o ste] 3 4g 28] 3le] 5'-mononucleotides
AR BEdoz wgFelA 5-phosphodiesterase
AQFEE 7815 AF 4A 764 AFA
= w A, stAY ok zEz Hel, FE, 4
z 2 A8 210%¢ FAHNNA.

o] 47 A &= %% dilution pour plate method
B4 Aspergillus % 240 5, Penicillium % 232 &,
Neurospora % 19 5, Monascus < 16 &, 283
Streptomyces % 265 %2 % 158 5% «F +93
9.

2ad 2E FFo] g8l RNA-depolymerase

productivitiés £ 1 & screening 3}-3 5’-phosphedi-
esterase productivities 24 2 2} screening 3}¢] -
TEFE Q2 FA3A.

L2729 5'-phosphodiesterase productivity ol
o 3te] ®} %49 optimum condition & 7 EFIL
5'-phosphodiesterse activity o] u} A& o] FFE
o 9t xaugd A4 2A¢ FHA

L 2F 27 A 43§ 5'-phosphodiesterase o] 2} &}
o] RNA &3]z w13 #Z AE$S ion exchange
column chromatography o 2 A#sln HF &
8} A+E<¢]l 5-mononucleotide & paper chromatogr-
aphy, thinlayer chromatography, UV-absorption
spectra, carbazole reaction % Schiff’s reaction G2
2 EFAY A4 454 2.

(1) 5’-phosphodiesterase productivity 7} 7}3 $-
F3 F FFE AANAR o] FL 2UdlA £
Hood AAE FB ZPole Penicillium citre
oviride PO 2-11 2 FAHJZ YAAT L Stre-
ptomyces aureus SOA 4-21 2 T3 H .

(9) 2e) AAD Penicillium citreo-viride PO
2-11 strain & ] oFA+9] optimum condition ¢] pH
5.0 ©] i temperature ¥ 30°C o]l = ¢] To] A4
g+ 5’-phosphodiesterase @] .4 wk-8-4¢] optimum
condition ¢] pH 4.2°]3 temperature & 60°C ¢]
At

28] 52 5’-phosphodiesterase A ol A # A w4

22 sucrose ¢] 5 A &9 -& NHNOse] 32 corn steep
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liquor 1} 3£ yeast extract & 72 0.01%4 A5}
& T A7A G& control TR 20%9] 5'-
phosphodiesterase 4 4 $74& e W3 ot

o] o] A A 5-phosphodiestrase & Mgt*,
Cat*, Zn*t, Mn** 5 J-<o] &2 activator o]
EDTA, citrate, Cu**, Co** % & inhibitor J & <&
k. T

o] o] A4 3% 5'-phosphodiesterase &= RNA &
23 ste] 88 65.81%¢] % = 5'-AMP, 5'-GMP,
5-UMP @ 5-CMP & A Asls] ol FA=E
5/-mononucleotides 3 5'-GMP gte] An]Ao] &
2 93 o] F& 5-AMP deamaminase 7} &%
Fal s,

o] #9 &&ol 9sted RNAGA A=j4 5'-
GMP 186.7 mg/RNA(g) & A4 TS A+E LA
o},

(3] ¥ AA= Streptomyces aureus SOA 4-21
strain & Hj ¢k4¢] optimum condition ¢] pH 7.09°]
3 temperature £ 28°C o]l o] ol 44 & 5'-
phosphodiestérase &] & 441-8-4-9] optimum condit-
jono] pH 7.3°¢]3 temperature & 50°C o} 5l =t.
28] 3. 5’-phosphodiesterase A A o] A 3 & g4
glucose 0] = A4 Y 2 asparagine 0| 2 yeast ext-
ract 0,01% & 7477} control F12 5 40%9] 5'-ph-
osphodiesterase 4 4 715 et A, o] Tel
A 4 & 5'-phosphodiesterase & Ca**, Zn**, Mn**
L Z o] 2.2 activator o] & citrate, EDTA, Cu**
=2 inhibitor & <9%it}.

35 o] F&  5/-phosphodiesterase #ut o} g
5'-AMP deaminase & A4 #< Falelgich. =8
o2 RNA 28 €& 63.58% ©]3l= RNA & #3
s 5-AMP, 5'-CMP, 5-GMP % 5-UMP =
#7475 RNA 7 &4 $8 57 54 o 5'-AMP
deaminase & &3+ A A= 5-AMP 9] 60% 4
e 5-IMP 2 AZA 7= E40] Qo] AnlA
5’-mononucleotide A 4] o] AA9 Fro Frax
A FA4%E $dd. o] Tl 93t RNA oA
Anl4 5-IMP 171.8 mg/RNA(g) 9 5-GMP
148.2 mg/RNA(g) & A 4T 5 Yo Fnl4 5-
mononucleotide 320mg/RNA(g)E J4& & &
£ 4.
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