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HL DS HEBEPHREEORE ICFIHEI N TE HMIW Aspergillus oryzae 13,
% < DMK RBER & LB U Z O—EBIZIEILERERA®, WABER & UTERICY
FHEZNTWVLS,

ZEDS55, BEZOT 7 —CIIRENZLOO—DTHY, EEARHOEERRE
YN EEMOMLFICEELRBAZRLTNS, ZOLIBEERICLID
HboF, ARETOT T —¥OMRIIERTF AT OO TES T, FTHOHK,
SFRBLUEEARREEZFI LD & T 2BERLANEE S THOEE TH o 12,

KRR TIE LB OBAEMNT 5= L 5B 1 OANE LT, BREES & UMK
R THIBE M CEES N D Al oryzae OB T O F 7 — Y OB & EHE ORE
BT o1z, ZORR, ABZRO—IISHEREZ2ZERICEATEY, 20 SHHKOR
wﬁﬁﬁ$$§®$WEﬁ®ﬁﬂa@ozméza&%%@nbtoégm,ﬁ%
RO N7 H—SHERMORERADNFERERETH D Z L &R U 12,

A. oryzae U &3 B H ML OBESE 2 MIBAICHWT BT EBms
TWR3H, ZNSDOTWHEEICOVTIE, EReE<HRINTHL AL >, AHFE
Tld, ABORMET T 7 7 — ¥ 05 RSO T4, 0 2182 BT, MBI
FETHDBETOT 7 —¥2EBHL, ZOEKEZHOMIITEIIE2E20HME
Ulz, ZOFRER, MBNICISHENBEREIZEALSHUME 269 2 BN M
Y777 —Eofiic, HESLUEEHI 70V —afi, 2EEOBRE 707
T—EPBEBEHFEITDIEERRA UL, ROUTINSOBEREZREL, ZAS5DE
EOBRILAMTEE TIIMBNER L OMIERSED SN RZVICLADDS T,
B AR I REEERIC I VEELEZ T 2L VWIRBELHE2E T2 L 285
SMIT Uz,

Fiz, UELOWMERRDPS, KR THRLS NIZBEREAS & UM A et
TRT T —EH, FEROEGRS & U BBIEIC S 5 ETEREK T 2 TTHEM & H#iE
Ui,
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FAFT A —+¥ (A. oryzae OEIEAEMBAE» SHHIRT) » o 2EORY
TuF7—¥ (ABEUA) ERBRU-,

WEEOEB pH I3, NEAVBEUF 20— hcBREE LIBAEbI23.0
THY, "NETOEVDOEAIZ4.2TH-1-, MRS OVBEEBTNY 73/ —
73 % AL L, B sodium laury] sulfonate MU T2 I U 7o, Begesi b 1
AN ALY LETEN T2,

Table 1. Summary of physical and chemical properties of
A. oryzae acid proteases A; and Aj,

Properties Ay Ay
Eiznat280nm 5.9 11.1
Elementary analysis (%):

N 6.3 13.4

(o] 44.2 48.3

H 6.7 7.1
Carbohydrate content (%) 49 0.3
Isoelectric points 3.15, 3.50 3.90
Sedimentation constant, S20 w (S) 3.93 3.16
Diffusion constant, D3¢, (cm?/s) 5.65- 107" 8.61-1077
Partial specific volume, v(ml/g) 0.73 0.73
Molecular weight 63,000 32,000

Table 11279 &5 ICHHEES, LHELES JUREE»SKDE=HTFEIZA
7563,000, A;7532,000 e FEL WENH DI HLLNDST, WEDT I/ ERMERIC
RENEDSNT, ULLEBFHNCOLRRXEERZR U, KNTEBETOF7 —+¥
AIFIFEAEHEEEIHBVOIRKL, AZZ NI —X, HS3 7 h—ABLUTY
S REERGET MR D TATVR I EEZHLMITLT,

D EDERNPS, BETOFT—VYA DY VNI EEMIADZNER—TH
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25 BAFEETEEIIIBHNES
A7F7—EA OREBIDOHE

BME7O7F 7 —EA DD ICHFERED A THERE NLS5%50% b ELplik, %
RPRRBEINTOEN, 22T, FERICHEASL TV RS OWENE L UL¥
HIMEE & RET U T,

EEBRKEICLVBETODF 7 —YA 13, TFNZNO%OHEZTLERD AL
MBS Ay D 2 A1, T HIGEIE NIz, Al L A DTS 2 7 0 ) — ¥ T5E
ETKFE, 7S NIRRS 07 VIERORAE D S, Table 21T &S I1ITALIEY

Table 2. Carbohydrate compositions of polysaccharide fractions
from pronase digest of acid proteases Aj, and Ajp.\2

After digestion of enzyme samples by pronase, polysaccharide

fractions (A, B, C and D) were obtained from gel filtration
on Sephadex G-100 and . hydrolyzed with HCl followed by carbo-
hydrate analysis, ‘

Ala Alb

Carbohydrate (molar ratio) (molar ratio)
residue A B C D

Glucose 0.27 0.38 0.75 52.2
Galactose 3.77 2.62 9.82 9.95
Mannose 1.0 1.0 1.0 1.0
Fructose 5.84
Xylose 2.74

(a) The values are expressed as mole of residue per mole of
mannose,

NWA—R, HST7h—=ABLUTY /) —ADSKD3HEDOEAEBEALTNVSEZ
L, BEUARIZEEIEOMOMICT7S 7 b —REF 0 —XEEBRETET S



1O SR EFEELUTVNE I EEZHSMIT UK,

RICUTOEBRBE»S, BET07 7 -V ARBI -9 NN IEBOKE

EDRVBETH IO DS T, FRARKATHIIEEWHSMITLR, T4

b,

(1) Ai70+—ETHILLTHS UL SHEERBICT 3 VBRI SN B D o/
(FERmENTVBHEY VNI EOBITIZETT I /BIREBINTVD),

2) AiE® NV IOLER, SMREHZ\NIZ6MEERI 7T =Y v ETRELT
b EMERIZ S X BRI SBEN S o T2 A8, 50%BERRALER (37°C, 48WE[H)
& V54 L 7 (Table 3). |

(8) —%, WEORSY >NV & S0%ERE TR L - BAIId, 25D
N—2ZV>alxizid0O—27) asy LEEERBBREUE -T2,

DEDOEBERLY, A oryzae OMM7077 —¥ Aiid, SHEKMNIEIAR
BATE UNIHEE AL TV MO T -7 REEEE T 2 2 EARENT,

Table 3. Effect of 507 acetic acid, 8 M urea, and 6 M guanidine
hydrochloride on the protein-carbohydrate association
of acid protease Aj of A. oryzae.(2

Acid protease A} was made up to 50% acetic acid, 8 M urea, or

6 M guanidine hydrochloride and incubated for 48 h at 37°C,
Then, the mixture was treated with trichloroacetic acid (TCA)
and TCA soluble and insoluble fractions were obtained by centri-
fugation.

Carbohydrate Protein
Treatment (%) (%)
with Supernatant Pellet Supernatant Pellet
507% Acetic acid 92.0 1.6 7.1 82.3
8 M Urea 93.0 2.0 89.0 4.1
6 M Guanidine-HCl 89.1 3.2 87.4 5.1
Control 99.3 1.6 88.3 6.2

(a) The values are expressed as percent of the original carbo-
hydrate or protein.
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A. oryzae BHAKEEEL CTHRIIEEER P OBHULBRE 07 7 — ¥,
Sephadex G—100TFEDELBE, Ei., Eh BLUE,0 4 S FRE 2oL NT-

(Table 4), UDPBE BLIUVE, D20 FHEIIESBERXE TS SI23 —5KS
WAEE N,

Table 4, Molecular weight, carbohydrate content and sugar
» composition of extracellular acid proteases of
o A, oryzae.

Acid protease fraction

R Eja Eib Ep
Molecular weight 60,000 55,000 49,000 42,000
Siiig:idfzge 43.0 38.8 30.5 18,9
Sugar composition(a)
CGlucose 0.23 0.32 0.29 0.86
Galactose 3,91 2.92 1.37 0.78
Mannose 1.0 1.0 1.0 1.0

(a) After digestion of enzyme samples by pronase, carbohydrate-
containing fractions obtained were hydrolyzed with HClL
followed by carbohydrate analysis., The values are expressed
as mole of residue per mole of mannose.

INS 45 TFHOE#EPH, REHRRES LU7 3/ BHEBFOBRCEEE I
ETHEIETENZABIUALERUTHY, ULLH»HEBILECOERMESE R
U, &/, o455 TFRIIETHEEERL, BRERTEEZNDI LD LS 7%
W& EERVWSTREBRBEA L o2, 2O OHRTIIL TV -2,
W7 b =2ABLUT Y/ —ADIHD 6 KD SRS N TV, WO
BB LU OMBILIZ 4 FFREOM TE2R2>T\W(Table 4), FhEin—



WAHIH T2 v BLURYF Y DEIRKRERY L ULTHALTVWBRI LN
oMot

L EDOEBREERD» S, A oryzae OBMET DT 7 —H3, ZOWESTES L UMK
PHEERGECIVERL, BEKEETEEINDIBRNZRTCIEEIND2VDD
% microheterogeneity /79 D3, AL TWAEOALEHICKRET 2D &K
U Tz,
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H#3 A. oryzae OFEM T OF 7 — ¥ &2 EMIZ, & EOMBNEEROS W

BT 2RO —BREUT, MR, RICEBSICEEH Uk, ZO/R, BRREAK
HICEOBE T OF 7 —YiEESRIEN, UL bZD15% 3 EES (500 —
105,000 X g LA BEORL Y b)) REANSNZZ EERRALE (BY8%IZ
105,000 X g 3-L5rBED LIFICHEAE),
_ Bk OB 7 10 7 7 — 3 Triton X —100% 7 A % & 2 — VBRSO REEHEHFI T
el T AL E NSz, Fhz, BABRUN—YADASY Y L) HEMBEFICE
TH—WA g b n=n, VVF—L4, vAS—EB8LU7077 —EEFITE
TiFREEAETELI NG o1,

F2F BERAMMEI0TF7—E
DR CHH

KEDA. oryzae DEWEKEERL, BonEES (500 —105,000 X g &
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LD BED R L w ) 25 Triton X — 10012 & 23, 7+ k> ¥ $ & U Bio
—Gel A—15miZ &k 27V iglIc &Y, 2HEOBEKABE 077 —¥ (M8 &
UM;) &7 1 X7 BRKEIHICHE IR U T, SDS—7 1« 27 BRKENETK
® tz 53 FBiE My 2749 150,000 8 & U M, 2547 60,000C & - 1z,

NS DOEREARRE, E8pH, FNU TV = UoiERILE JUREROX

Table 5. Activation of acid proteases M} and My by various
lipids and Triton X-100.

The reaction mixture (150 ul) contained 35 ul of water,

50 pg of lipids suspended in 5 pl of methanol (or 5 pl of
7% Triton X-100), 10 pl of purified enzyme solution and 100
pl of 1% milk casein(pH 3.0). Enzyme samples used in these
experiments were treated with acetone in order to eliminate
Trition X-100 perior to use.

Activity of acid protease
(% of control)

Lipid
M) M2
Control 100 100
Phospholipids
phosphatidyl ethanolanime 120 275
phosphatidyl serine 95 260
phosphatidyl inositol 125 260
phosphatidyl choline 150 260
lysophosphatidyl choline 120 255
phosphatidyl glycerol 125 270
Monoglycerides
monopalmitin 140 280
monoolein 130 270
monostearin 165 340
monocaprlin 150 320
monolinolein 140 340
Diglycerides
1,2-dipalmitin 160 300
1,2-diolein 110 210
1,2-distearin 130 210
1,3-dipalmitin 105 130
Cerebroside 115 170
Cholesterol 130 300

Triton X-100 865 370




WEN S, MENEEE E 2R UBRLENEE 2 AL, »OMIBNERAD T
MiEE TR MEER U, £z, MiBEUMEbBIZINVIA—X, HF57 -2 B&
U2y /) —AhSH5SEREER (MI380.5%, MJd52.5%) &A TV,
LB &S ICERHAEEE SMNEER S BT 2HIEEE AT 505, MG T3
HABEBEOME AR>S TVLI EMNESMER Tz, T8b5, Table5 IR
TEIIZ, MiBLUM, &b FRmiEMEA (Triton X —100) T#ZOBEREET 4 —
9 EIEHILIC S Nz, HRIC My RIEEERI DAL 20 E BRI 2HHEZE TR U

BIE BEERMETnT7—€
OHRARE

JKiZ A. oryzae DEREAEME 7 OF 7 —X M B & UMD BN B A % R ES
U 1z . ZE W H{A 2 Bacillus circulanS(WL —12¥EE AT Y L) EILERMBREOBEE
BEETAELTESNDRX 720752 M SEESZ2ED, FEEELIR OHE
KEVANLRER, MoXEsMEmsIs7oY —4o (FEL1.19g/ml) IZRET 3
ZENHeEMER ST, £MOKESIEMBERIC, RYBHEI IOV —A
FIZAH LTS Z EDRE Nz, BEFEBEICE 2BEMR, 270V —AES
DE2—0v1 Y VMBEROBRES LUV -7 —BROGHKIE RNAZTED
B b Bk o E R U,

NG L S DR g d
7a77T—%

B, % 1ZTiRALSITA. oryzae DK DBERHH B H ICREZND
Bt 07 7 — X IGHEO K 85 %13 T A EIS 1 MU & 417z ARBERAGHE L 7 LI 12
sV 2psricamEan (FiBEUF,), Mg T biEr OBERLEIIEE A
%@%&ﬁﬁbﬂ:o

i, ARERII RIS, BEREC LY &EELEZTRVET, BiEE
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BRSO MICRR > T\, FEBIERERZ ) TR ARBRARICL - T
bR B L UF &K, ST 2EED S, INSHMERTREL, XU
SRAIWT c AR—ZAFIHFLET DD EHEL I,
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L Eo#Fgeic & W A, oryzae DERET HHENERKE T 07 7 — ¥ OMHE SEK
m&m%%éﬂtoﬁ%@%m%ﬁ:newﬁé+ﬁﬁ%b%mmot%k@%@
2, REESBEHEOSTHE»SHS (Table 28XL0°6) L WO RFHERITLZ &
KHobDEEABND, ABRIHEAL TV I EHEKEIABROVDD S
microheterogeneity DK & 72 > TWAHE, BLUZ O EHERPIELARKETY
VISR LKA LT WA Z & (Table 3) 13, #HCiHH TN EHRENWHEET
H3,

A. oryzae OIENICIE, MBNERETOF T — XY EIF LA UMEZRTHM
FRNTTAEEESRE (Table6) offiic, 2BoOREAEERE (MIBLXUM,) MPHE
LU, InsidfEz omgrnmanEg s B uvTndiconrnros g (Table6),
REEER CRE CTHEEIL SN ZBREEE SR U (Table 5), FEUTHES
20y —LIRET MY, REEEHFET T toeifizrlisnni s, &
FUEEUTHEHE T 70 —LIZRET 2 M, FEEERFAT TIE U D TH
fanBR e M UmEEZ R EEE, TNSEBABRO TV RX—> 3 P ilgst
BELELBOSTVBIELERTLDOTH D, ZNS>OBRERRICTRDT ERD

FDITkBD,
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g5, A oryzae OBMETOTF 7 — ¥, ViR — A TERS NHEHIEZ
THWSNDHEET, REIKI VR X -2 a3 yABL, DWICHENEZERL
AYRAX =2 a»2HT2MBNTIEEERFIC2Y, MBABEEE (A) N&4
WENBDHLDEEZHNDB,

Table 6. Summary of properties of acid proteases in A. oryzae.

Acid protease A, extracellular acid protease from solid bran culture;
acid protease E, extracellular acid protease from liquid culture;

F, intracellular soluble acid protease (partially purified);

M, membrane-bound acid protease.

Acid protease

A E F M

Al A2 E1 Ela E1b Ez Fl F2 Ml M,

Optimum pH (Hemoglobin) 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
(Cytochrome c¢) 3.0 3.0 3.0 3.0 3.0 30 30 30 3.2 3.2
A%g%ﬁ;ﬂ;%ﬁggﬁgo 12,6 10.6 9.4 10.5 122 10.6 11.2 10.4 9.7 10.8
Inasll(iﬂ‘\ézrilg(t): by sodium dodecyl + + + + + + + + + +
Activation by Triton X-100 — - - - - — - - + +
Specific activity (units/mg protetn) 660 815 590 621 572 644 62 80 (140) 240(867)=
Cross-reactivity against anti-A, + + + + + + + + + +
Molecular weight (< 1073) 63 32 60 55 49 42 60 42 150 60
(Protein portion, X 10-%)b 32 32 34 34 34 34 29 29
Carbohydrate content (%) 49.0 0.3 43.0 388 30.5 18.9 80.5 52.2

2 Values in parentheses represent enzyme activity measured in the presence of 0.7%{ Triton X-100. b Molecular
MW x carbohydrate content (%)

weight (MW) of protein portion =MW — 100
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B D EERLHRGE OB CFIH Sh T SR (dspergillus oryzae )L , ZREIHO IR
PR EPE L, D TR BERACHABERAL LTERCL SRER SR TS FTLR
w77 -2 REM b DDO—2T, LRARBOBERABLCARYOHLBCEHRRBEHLYRLT
VLR b LT, TOHMLHRITHLATELT, FFEOH, 5FE , KAERFRESLIU
B ET HERFNIEEITHE TS 5 Lo

AW, LBOFEGEBNT 5 L BE—D AN L L TR DT, 7, A. oryzae D[F
FERCI YN CEE SRS BE 70 77 — €h 58 B L, TOBMELRF Lo 28K
DR TR T 7 —€A, BRIV A B ELI, AsXZ LA EEEEERVORT L, Ay 1ptEiEy
ERGETHHR 4 9%BBELEVIZFLOERODIL LA LNIC Lo BT, TOLHEDH
EEABDRARA Y MR U, G0 ERAC L - TEBREBEL BEHEHHLTVS &
WHBHTEL LOEETHAHELHP L Lo

IbI, A oryzae RWEEBELCEMPRBE T 077 — R EE IR, 3 ~5ROPDERY
FEX5E Lico TR O L EE L, BERBK X Y5 8D microheterogeneity 73ET 5
ZEERB LN LT

DWTEER, ThbLORET v 77 - ¥O5UWBERE M T50RO—ERLE LT, #laN L R
7 v T 7 —CESHET S &AL, MIANAEERERF S L0 2 EOBREGMERM, 35 X UM,
EFUSTWET D LI Lo ThLDEROUEE LY , VAV AR TER IR 7 -
FT =X, M1 >M; »FOSFHELYETHBA T rT 7 - YeBTT 55D LHE Lo

PED X5 eH#HNIL A. oryzae DERMET = 77 — YL B LEM AP 2T, DT D5
BRc HLCMAEMA b T, BERIUFEFHFOAL LY, TABCRSTHHFSTHEZAHH
REVo EHECRFEB LO AN 2 BS THCRD il H 5 L HET 50
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