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STUDIES ON NUCLEIC ACID RELATED SUBSTANCES IN FOODSTUFFS-IX

NUCLEIC ACID DEGRADING ENZYMES OF MUSHROOM
(PSALLIOTA BISPORUS)

Takenori Mouri, Wataru Hashida, and Iwao Shiga

To clarify the formation of 5-nucleotides in mushroom (Psalliota disporus) during
mild heat processing (as covered in Journal of Fermentation Technology 43, 344
(1965)), some enzymes which degrade nucleic acid relating substances were isolated
and purified using the DEAE-cellulose column technique. ,

Ribonuclease fraction (designated as RNase A) had an optimal temperature of 60°C
and pH range of 7.5-8.0. There was also a phosphodiesterase activity, with the optimal
tenperature of 45°C and pH range of 7.5-8.0. Both phosphomonoesterase fractions
(C-1 and C-2) had identical optimal temperatures of 40°C and pH ranges of 4.0-5.0.
Four kinds of 5'-nucleotides, 5'-GMP, 5'-AMP, 5~-CMP, and 5'-UMP were accumulated
with the digestion of yeast RNA at pH 7.5,

The acid range-enzyme activities of mushroom are different from those of Shii-take
(Lentinus edodes) (Journal of Fermentation Technology 44, 248 (1966)), and the fact
may account for the difference of the distribution pattern of 5'-nucleotides between
both. It seems reasonable to consider that during the mild heating of mushrooms with
water with a pH of around 6.0, 5-AMP and 5-UMP are formed from nucleoside
polyphosphate by the action of phosphomonoesterase.
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5'-AMP: adenosine-5-monophosphate (5'-adenylic acid)
5'-CMP: cytidine-5’-monophosphate (5'-cytidylic acid)
5-UMP: uridine-5'-monophosphate (5'-uridylic acid)
5'-IMP: inosine-5'-monophosphate (5'-inosinic acid)
5'-GMP: guanosine-5'-monophosphate (5'-guanylic acid)

RNA: ribonucleic acid RNase: ribonuclease

DNA: desoxyribonucleic acid DNase: desoxyribonuclease
ADP: adenosine diphosphate PDase: phosphodiesterase
ATP: adenosine triphosphate PMase: phosphomonoesterase
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Fig. 2 Rechromatogram of RNase A frac-
tion from mushroom on DEAE-cellulose
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Fig. 3 Rechromatogram of PMase fraction
from-mushroom on DEAE-cellulose column.
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Fig. 4 Rechromatogram of PMase fraction
from mushroom on DEAE-cellulose column.
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Table 1. Purification of RNase of mushrooms.
| Y TS RNase Protein Specific activity
}‘ Purification step (units) (mg) (units/mg protein)
| Filtrate of extract 19,500 1155 [ 6.9
(NH,),S0, salting-out 9,200 -280 32.8
DEAE-Cellulose 1 2,240 62.3 \ 36.
DEAE-Cellulose 2 1,040 5.8 ! 193
DEAE-Cellulose 3 484 0.93 | 520

Table 2. Purification of PDase of mushroo_ms'
SEtenatl PDase Protein Specific activity
Purification step (units) (mg) (units/mg protein)
Filtrate of extract 55, 350 1155 48.2.
(NH,),SO, salting-out 17,232 280 81.4-
DEAE-Cellulose | 8,970 62.3 140.2
DEAE-Cellulose 2 8,385 5.8 1445
DEAE-Cellulose 3 2,508 0.93 2696
Table 3. Purification of PMase of mushrooms.
cr s PMase Protein Specific activity
Purification step (units) (mg) (units/mg protein)
Filtrate of extract 2, 125, 000 1155 1854
(NH,)»S0, salting-out 1, 420,000 280 5072
DEAE-Cellulose-| 420,323 . 59.8 7029
DEAE-Cellulose-2 253,506 6. 45 39303 |
DEAE-Cellulose-3 Peak-1 14,625 1. 381 11164
” Peak-2 10, 352 1.62 6390
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Fig. 10 Effect of pH on stabilites of enzymatic Fig. 11 Heat stability of enzymatic activities.

activities. (37°C, 18hrs}) ¢ —.® RNase A, o~ PDase B
®—@ RNase A, o——¢ PDase B - ——n0 PMase C-1
g——1 PMase C-i ' u—m PMase C-2

BELE 850, SECE-TREGHEZAELHRIL Fig. 11 0T&{TH5. RNase
A, PDase B & 6 RICHOTH IR ETE°CILHLO THIFR V0%, £ERI0LLER
LTz, PMase C-1, C-21370°CleBITIREAERFE L.
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OREORBEP~SL L Table 4. 5DTELTH3.

RNaselzCu™*, Zn**, Mn** {2k b, PDase {3 Cu**, Mn** {2 LD, PMase {2 Cu**, Co*,
Zn*t (X bHlF M. ok, PMase (3 Mg*, Ca** Mn™ 2 X D EFEEL i,

RNase LT+ L — FANEDHIUIIZ LA LN, PDase (2 EDTA, 7/ x v@ic kO
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Table 4. Effects of metal ions on some enzyme activities.

RNase PDase PMase PMase
A B C-1 C-2
Control 100 100 100. 100
8X1072M 100 94 179 165
MgCl. 6X1073M 110 125 180 166
»
” 106 97 142 130
CaCl, " 100 118 150 161
4 29 62 74 84
CuSO, y 17 82 87 85
- 3 96 109 75 80
Co30, ” 100 114 55 63
4 56 106 14 12
. ZnS0, P 41 101 24 25
" 82 44 142 133
Mn30, " 77 50 116 121
hd Table 5. Effects of anions and chelating agents on some enzyme activities.
RNase PDase PMase PMase
A B C-1 C-2
Control 100 100 100 100
6X1072M 107 106 14 12
NaF 6X1073M 102 101 24 25
” 110 44 142 133
EDTA 4 105 50 116 121
” 105 97 89 88
Na;HPO, ” 107 93 65 54
. ” 97 62 101 100
Na-citrate ” 100 80 62 5
. ” 95 90 102 102
Cystein " 86 94 77 89
. B RNA DERABICLBF-XIVAFFOLER
RO EL Ty Y aV— ABEFROPTY —~ 7 Al RNase 4B 3 50T, 8 RNA
10
Fiunng soighion
4omg of yeast RNA : ‘ 2 I S N ' 7
—RNase g
500 units of RNase A in buffer (pH 7.5) m 0 a o
* g5l sz =z 3
——37°C, 22hrs, incubation 05 <2 ,
- L ‘,)
—HCIO, treatment, supernatant l % oo
——active carbon treatment ﬂ },',
o«
Sample for chromatography }L_J
Fig. 12 Digestion of RNA. Y 50 100 150 200
Tub. Na.

Fig. 13 Formation of 5'-nucleotides by degra-
dation of yeast RNA with fraction A.
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TR B X2 pH 0REAERT & Fig. 16 0T E{ T, &8 pH R 4~5, SHEBEID 40~
50°C QWIS 7. T4, X2V AF FELART I ENBH L.

%7, RNase FHDES A, PDase BHDES B 2R 7 VA F FREL TR 7 LA ¥ FITIE
RS- BoaRREDS RIS 7.

ATP (20mg/20m1) 5'0ml 20 & before incubchon £y cfer .noudghan
PMase fraction (28.2unit) 2.0ml 'y
i—1M buffer (pH4.5—5.0) 1.omi Eluting saution
——incubation, 37°C, thr EERENRESERE; Ie‘ s |
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of ¥ 2
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Fig. 16 Activities of PMases (C-1, C-2) fraction with authentic ATP.

to 5'-AMP at various pH.
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FFEXRDEND LN OEENBENL TV, 7w ¥ av— 4@ RNase FEitid Eavest) @
Serratia marcescens, 5K ST @ Streptomyces No.dl, EH 58 ® Monascus BICHELILTH
D, ¥z PDase FE#i3/NEY, REF® 0ZNHICE BT 5. PMase HE4Hd RNase, PDase
BHES LR HESR, BE 220 -7XD RoT:. 2OE¥—2713 ATP (53873
ATPase, 5-AMP LEERBTIRIVAFF—¥, —fBOX 7 v & v ¥ — £ DOERBINE
ALTHn3ELEILNS.

ZNODERPOL Ty Va—aIlEREX 7 LAF F OERICOVWTERT A, BEERITR
nucleoside polyphosphate DBHBAE L, 5-R 7 LA F FHERINEHN, BRI 7L F
F—ZPROLDICR I VA Y FEUTETHRSN, RI7v4F FELTOBFRRBEALLL,
pH 6.0 TEROEHL (BAHl) LEUOERETIR., R/ VvFFLF—¥ORITIZTERIL
& PMase DEE pHIBETHhAELHI, RIVAFE—FOEAMNBLERLIS-R IV EF
FRAMINTICHPEDERTE. TV HEUTRR VA FE—EFEERIILALREIEH
3, —7 RNase BN OT. RNA OABIEIV4FEDO5-2 7 LA F FESERENT 3.

DL =y v a— ATIIBBHEHT PMase #3 ¢, RNase DIZE A LR, HTArHY
¥ RNase, PDase FiEdsiiy. L TiBEHET RNase 5338 { PMase $EFEL, W7
WA Y¥TIE RNase, PDase S8, Ty vab—AE LW OWmE2O OBRGEHNBESEROM
EICED, 5-R7vAFFOSHBIUBRLIKEBY S 5-27 4 F FAREOMENDIL X
NZEVZ LS. BEW ORKERIZARTD 5-2 714 F FOSHBRATE, v ya2l—
44t Plant type, Li7cifid Autolysate type ZiRTEDENLZ LD, T, TOXHINEBEER
DIEARE > TARLE LTOERBRADBBRINZIDTHA .

B )

2y Y al— AFERKOEEIEEE %% DEAE-cellulose ¥l THEEHEL, ZhoD—
BRI Z 3 ~</-. RNase [ (DNase E#d3532) O — 2 1§, PDase EfEEHEor—7
% 1{@. PMase FHEZH o — 7 2EXBH N BEFERAOBEHESMAIE RNase (K—27A)
it pH 7.5~8.0. HF 60°C. PDase (£—7 B) Tt pH 7.5~8.0, I 45°C, PMase
(C-1, C-2) {2 pH 4.0~5.0. B&E 40°C TH-7-. CNODRRLOT Y Y aV—bD
Bkl (BHL) €BH35-7 VA F FOBERERBEIAL, =v Y av—nd LG,
ENFNOBREABRROGENRL -TED, CABHEDS-R 7 LA F FOGRBERDOBE%L
blsTb0LELLNS.

RDICES, BELSER BEENESROCENZEDL - TW3RAERTEHRNLHOF 2 BLUE

BAESEEINUEAFREFECERELET. AHR7 I /EEBEKRES Y v#Uva (G, 1966) i
BWTRELKSDTH S,
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