(ERRBAEMELE F39%E (2, p.13~21, 1999)

REBFORFBEIIBIBALY BRI FoF 7 — ik

(B1HOARREFETEFOHBBLURGEETHGRIFE S HE)ITBT 3
HE0. 2% 0. A% KRG EABEHWEES EHOWIEWIESD
v R o577 —EEHOZE/L

T
Fi5

RF, BEFHiEY

(GERX104E 9 A30B & 18)

Studies on Endoproteolytic Activity drived from

Germinating Seeds of Soybean(Glycine max(L.)Merr.)

Part 1. Changes in Endoproteolytic Activity drived from

Ungerminating Soybean Seeds or after 5 Days Imbibition with or without
11S-Soybean Protein (0.2% or 0.4%) as Substrate

Kyoko Upaka and Kaori HosHiNO
(Received on September 30, 1998)

1. #

i

— R BEEOBTREAEEE &%, EENE
BEOHBE TS5, BTHRE BKRECHIRIZA
BBABEL, 7 LTHFORFAWAKTIEES, O
RPBRAE L THREAE R, BEOBEOELY
HICARENALBRICIDRRIICT 3 /BiE THR
SHEOHEIE V513, ATREIRE T DRy
BRTROED D, AEREAT TIRBER, 2B
HORFNKRE D, R 3HES SHEHOBMUDAE
1D (RIEBENN), RF6HE» SREORENE
U< 7BD (@t 538 BH» 5 Lo f
UNMRE B (RESEBRIERED 1L EENREEILLEL],
IS RFAEFEHNTORR ZBEROFEED, RV EH
P ARENABRICLE bOLEWSHIcT 2 ERR
KEWC ETH 5, kD OFES RATHEELED
EARERIL™™ EovTRILTOEY, HiHR
BRICBYIRIERCES T 570577 — €& ORE
IOWTHRETT 2 2L RAREEENS D, BEEOML,

FEH AmFEH1WEE

BRICAYIRMRAB82b0LEL LN, ZITES
X CRATARREFETF (BEF08H) LRELAREPIH(Z
¥5HB) Kbtz FRToF7 —¥FEHoEic
DWTOERBEREE-OTHRET 3.

2. XBRGE

(1) o
§iD OBOTMULRF ST, ADEFORNA,
3% 0 HE ERES5 BRIV TOERICH L.

(2) RIFRTH o OMBERKOME
RFRTA20NTOREL, Wihs &k IR DR
Wik, 1L.OMAIEEZET0.0IM/N v E & — VEEKR
(pHS8.0) %#15mfMZ, Ultura-turrax® €45 + 1 4 —
T3AMER L (4°C). X H I EE % 80
(20PR-52) T15,000rpm, 203fElELL, Z0 L&A
RAEEBREE LUTOERICHL .

3 HFHo#AH
(3—1) 0.2%11SKEEHHOHE
1SARERE (K7 ¥ =y SEXS ORELE

(13)



Fa ZF-EF »ED

BHR) 20mg% FEEDL.OMRBERZE LNV E ¥ — VEE
# (pHS8.0) 10mAIciEfR L7z,

(3—2) 0.4%USAEEHEOHE
1ISKEEHHE (KB 7 v = v HEX S5 DRSS
K) 40mg% LEED1.OMBEEEL NV Y S — ViR
# (pHS8.0) 10mZiciEfE L 1.
) BEROFE

(4-1) pH5.0 (1. OMEFES#EER)

(4—2) pH6.0 (1. OMEFELIZEIR)

(4—3) pHT.2 (0. VAKEEEERZEIR)

(4—4) pHS8.0 (0.1M b ) ZIEEEEER)
5) = FESoFr7—LORIE

(6—1) HEEMALBVIEE

B R#KO0. Ind & B0, 6m¢ (pH5. 08 L UpHS. 0)
ZEIL, 40°CTOS E3MERREL, A& L.
(5—2) EHHIK0.2%1SKEEBELAVIGE

0. 2%H/H0. 2ms &3 RESEIKO. 05m & BEEHIRO. 3m¢ (pH
5.0, pH6.0, pH7.28 L UpHS.0) R EFIL, 40
CTO5L3MERREAEL, HARl& L,

(5—3) EHEI0.4%1SKEEHE =AW IIEE

0. 4%HH0. 3ms & FHBEF 0. 02m4 & FEEKO. 6m¢ (pH
5.08 & UpHS.0) 2R (RFIL, 40°CT 043 & 3905/
REL, REELk.
) ®KUFTZIYNT I FFrLVERKEE (PAGE) I

& BBt

(6-1) 4~30%75 VT v k23575 VESKEED
(6-2) SDS» VESHEE

(6-3) BERBEMERSE» VESKBE

3. RRBRLEE

K1 B3EEEMABVGEEO v FRIT o577 — €7
HOTILERI4~30% 275 V1 v bR 5 TH VERIK
BigThs. KXRFET (FF0HE) RUHRIFRESD
# (X¥F5HE8) TOpH5.0TR T uF 7 —¥iEHIREA
Shd, pHB.OTIRZ Y =Dy FABSBEILT
WAEDTI Y FRFuF7 - EOE®SR NS,

X2 3EEEMARLVBEO Y FRIT o7 7 —€F
HoEtERISDSHY VESKEETH S, FEF0H
BRUHF 5 BB TOpHS, Ol B W TIEHIRR ST
pHS. 0OTRHFOBRICBVWTISEHEB L UBNK Y
Y=y, EEESY v = vy FRBEOBEINS D,

Tor7—¥EENHE. i, RFSHEHTRISE
BEBLUBES Y v =Dy FRIBEOBEINS D,
TuF 7 - EEBRONS,

K3 EEBEAMARBVBEOL Y FRIS o077 —¥iE
o bx B BB R R Y VESHKEIRTH 5. R
F0HBEBLURF 5 AETOpHS. OlTB VT IkiEHEE
Bohd. pHROCBWTHMmEEIEE & 71SEAEB &
UBls Y v=rvony FNBEOBEFHRONEDTT
o ¥ 7 —EEUNEET 5.

M4, M58LUM6IEHE0. 2%1ISKTEHE
(KE7 Y v=vRERD) 2MABEOo v FET
57 - ¥EROEIERC4~30%5 VL VR
ST NVESKEME TH S, RFOBEBLURFKESH
HopHS. 0lc BT RIEHIRR SN ¥, pH6. 0, pHT.2
BLUPHS. OICBWCHEALE S S Y v =D/ ML
BoBEMPR LK v RIS u 57 EEFRESR SN,

K7 3RE0.2%1ISKEERE (KB Y vy=r5
BEX5) 2MA B0 Y FRT oy 7 —EEHo%
L% RISDSHY VESKERTH S, RFOHEBL
U%FE 5 BETIEIpHS. OlcBWTHERBR O WS, RIF
5 HEIKBWTpH6.0, pH7.2, pHS. 0IC7TSEHES
SUBHY Y v= oY FRBOEFNR LA v F
7oy 7—EEENR LN

X8 13 HH0. 2% 1ISKEERE (KB Y vy=v5
ERX4%) AMABEOT Y FEIT 057 — LR
b4 R-BEEEREMER R S VESKENE. RFOHEB X
URFESHETRpHs. OBV TREFEHRESNT,
#¥ 5 HTi3pH6.0, pH7.2, pHS. 0IC7TSEHE B &
UBtES Y v = vy FRBOEEFHBRON T 077 —
EEHSA ST OIS,

X9 REHEAKISKEERE (KRR vy=rH
BX%) 2MAEE&0 Y FRIT o7 7 —EiFH0%
b%B4~30%75 VT b RS THVEKKEBT
b5, FFEOBEBLIUHEF5HBOpHL 0IcBVWTIE
WFhaEHRRESNT, pHS. OB TWIFh b 7Y
=NV FEOEENSR S NEEND 5.

(14)



AEBFORFBRITBI 22 Y FRIS 057 — ¥iEHORE

X103 EH0. 4%11ISKEERE (KRR ) v =4
BX45) #MAIABEO Y FET o7 7 —¥EHOE
b2 R/I:SDSY VERIKEIBRE TH 5. pH5.0lcBVT
BHRFOBEHBLURFS HE bEHIERR OIS, pHS.
OCTHMEL SITSEBOEBIUBIES ) v = v
Y FNEBCESDGR O NEENH 5.

113 EEH0. 4%11ISAEEHRE (KBS Y v =vH
BX5) #MABE0x Y FRlT o7 7 — EiEHox
L% R/AEeRER MR FE S VEBRKER TS 5. pH5. 0T
BHRFOABEBIURFSABEGERRRSWS, pH
8.0TIRMIHIL DICTSEREB LUK Y v=rvD
WY FNBOEBHNRONS I &b oERSS 3,

4. B 08

(1) EEEZMABVIBEDL v FRIZ o7 7 —¥iEHi
pH5. 0CIRHEF 0 BEBLURF S BAE bIciEHR
75<, pH8. 0TI & & 7TSEHEL KUK
Yy=vDNRY FNBOBEINGD, FuFT —€iE
BRI 5,

(2) BHHE0.2%11SAREHES*MR L&D v FH
For 7 —EEMIIpHS 0TI3FRF 0 HEB L UHRIF
S5EBLbICERERLONY, BFS5HHEICBVTD
H6.0, pH7.2, pHS. 0ICTSELEB L U7 Y
v= vy FABOBEINSED. o577 —EEH
BRLI B,

(8) HEH0.4%11SKREOEEMA.BE&E0x v FEl
7oF7—EERIIpHS 0TIIRF 0 HEB L URHE
5BHEbIERIBROAY, pHS OTIRMELE &
KISEOEBLUEH YV v=vosy FRNEDOK
by, SorT-E¥EENR LN S,

5. X ®k

1) JBIERR @ S FEYRIEL2 (Y OHEE) SHEEIE
1993

2) FERTF | HREKBARETLERSE (1995)

3) FERTF | HREBREHRACES36E (1996)

4) FEET | HEEBRAFHFTALESTE (1997)

5) FERT, FKEFRT  ERFEAFEHELCES3S
£ (1998)

6) TKEHRT, FERT  EREBEA¥EMTLESES
% (1998)

7) C. Fukazawa, K. Udaka, et al : Kulturflanze,
32, 75-78 (1984)

8) C. Fukazawa, K. Udaka. et el : J. Biol.
Chem.. 260, 6234-6239 (1985)

9) T. Momma. K. Udaka, et al . Eur. J. Bioch.,
149, 491-496 (1985)

10) T. Momma. K. Udaka, et al : FEBS Lett.,
118, 117-122 (1985)

11) C. Fukazawa, K. Udaka, et al : Nucleic Acids
Res., 15, 8117-8119 (1987)

12) C. Fukazawa, K. Udaka, et al . FEBS Lett.,
22.125-127 (1987)

13) N.A.Yeboah, K.Udaka et al : Protein Expresion
Purif., 7, 309-314 (1996)

14) M.Arahira, K. Udaka et al : Biosci. Biotechem.
Biochem., 62(5) 1018-1021 (1998) ‘

(15)



T st BY »iE3e

1 2 3 4 5 6 7 8 9

Fig.1 4~30% Gradient Slab Gel Electrophoretic Patterns of digested Protein showing Endoproteolytic
Activity without adding 11S-soybean Protein to the Reaction Mixture.

(1) glycinin  (2) 0 day after imbibition, pH5.0 (3) 0 day after imbibition, pH5.0, incubate 39
hours at 40°C (4) 0 day after imbibition, pH8.0 (5 0 day after imbibition, pH8.0, incubate 39
hours at 40°C (6) 5 days after imbibition, pH5.0 (7) 5 days after imbibition, pH5.0, incubate 39
hours at 40°C (8) 5 days after imbibition, pH8.0 (9) 5 days after imbibiton, pH8.0, incubate 39
hours at 40°C

1 2 3 4 5 6 7 8 9

Fig.2 Profile Patterns of SDS-PAGE of digested Proteins showing Endoproteolytic Activity without
adding 11S-soybean Protein to the Reaction Mixture.

(1) 0 day after imbibition, pH5.0
(3) 0 day after imbibition, pH8.0
(5) 5 days after imbibition, pH5.0
(7) 5 days after imbibition, pH8.0
(9) glycinin

0 day after imbibition, pH5.0, incubate 48 hours at 40°C
0 day after imbibition, pH8.0, incubate 48 hours at 40°C
5 days after imbibition, pH5.0, incubate 48 hours at 40°C
S

(
(
(
( days after imbibition, pH8.0, incubate 48 hours at 40°C

2)
4)
6)
8)
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Fig.3 Profile Patterns of Acetic Acid Urea-PAGE of digested Proteins showing Endoproteolytic Ac-
tivity without adding 11S-soybean Protein to the Reaction Mixture.

(1) 0 day after imbibition, pH5.0
(3) 0 day after imbibition, pH8.0
(5) 5 days after imbibition, pH5.0
(7) 5 days after imbibition, pH8.0
(9) glycinin

0 day after imbibition, pH5.0, incubate 48 hours at 40°C
0 day after imbibition, pH8.0, incubate 48 hours at 40°C
5 days after imbibition, pH5.0, incubate 48 hours at 40°C
5 days after imbibition, pH8.0, incubate 48 hours at 40°C
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Fig.4 4~30% Gradient Slab Gel Electrophoretic Patters showing Endoproteolytic Activity with add-
ing 0.2% 11S-soybean Protein as Substrate to the Reaction Mixture.

123m456789

(1) glycinin  (2) 5 days after imbibition, pH8.0 (3) 5 days after imbibition, pH8.0, incubate 48
hours at 40°C (4) 5 days after imbibition, pH7.2 (5) 5 days after imbibition, pH7.2, incubate 48
hours at 40°C (6) 5 days after imbibition, pH6.0 (7) 5 days after imbibition, pH6.0, incubate 48
hours at 40°C (8) 5 days after imbibition, pH5.0 (9) 5 days after imbibition, incubate 48 hours
at 40°C (10 0 day after imbibition, pH5.0 (1) 0 day after imbibition, pH5.0, incubate 48 hours at 40°C
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Fig.5 4~30% Gradient Slab Gel Electrophoretic Patters showing Endoproteolytic Activity with add-
ing 0.2% 11S-soybean Protein as Substrate to the Reaction Mixture.

(Dglycinin  (2)0 day after imbibition, pH5.0 (3)0 day after imbibition, pH5.0, incubate 48
hours at 40°C (4)0 day after imbibition, pH8.0 (5)0 day after imbibition, pH8.0, incubate 48
hours at 40°C (6)5 days after imbibition, pH8.0 (7)5 days after imbibition, pH8.0, incubate 48
hours at 40°C (8)5 days after imbibition, pH7.2 (9)5 days after imbibition, pH7.2, incubate 48
hours at 40°C (10)5 days after imbibition, pH6.0 (11)5 days after imbibition, pH6.0, incubate 48
hours at 40°C

1.9 'a 4 5 6 7 8

Fig.6 4~30% Gradient Slab Gel Electrophoretic Patters showing Endoproteolytic Activity with add-
ing 0.2% 11S-soybean Protein as Substrate to the Reaction Mixture.

(1)0 day after imbibition, pH5.0 (2)0 day after imbibition, pH5.0, incubate 48 hours at 40°C
(3)0 day after imbibition, pH6.0 (4)0 day after imbibition, pH6.0, incubate 48 hours at 40°C
(5)0 day after imbibition, pH7.2 (6)0 day after imbibition, pH7.2, incubate 48 hours at 40°C
(7)0 day after imbibition, pH8.0 (8)0 day after imbibition, incubate 48 hours at 40°C
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Fig.7 Profile Patterns of SDS-PAGE of digested Proteins showing Endoproteolytic Activity with
0.2% 11S-soybean Protein as Substrate to the Reaction Mixture.

(1)0 day after imbibition, pH5.0 (2)0 day after imbibition, pH5.0, incubate 48 hours at 40°C
(3)5 days after imbibition, pH5.0 (4)5 days after imbibition, pH5.0, incubate 48 hours at 40°C
(5)5 days after imbibition, pH6.0 (6)5 days after imbibition, pH6.0, incubate 48 hours at 40°C
(7)5 days after imbibition, pH7.2 (8)5 days after imbibition, pH7.2, incubate 48 hours at 40°C
(9)5 days after imbibition, pH8.0 (10)5 days after imbibition, pH8.0, incubate 48 hours at 40°C
(11)glycinin

1 2 3 4 5 6 T 8 9 10 11

Fig.8 Profile Patterns of Acetic Acid-Urea-PAGE of digested Proteins showing Endoproteolytic Ac-
tivity with adding 0.2% 11S-soybean Protein as Substrate to the Reaction Mixture.

(1)0 day after imbibition, pH5.0 (2)0 day after imbibition, pH5.0, incubate 48 hours at 40°C
(3)5 days after imbibition, pH5.0 (4)5 days after imbibition, pH5.0, incubate 48 hours at 40°C
(5)5 days after imbibition, pH6.0 (6)5 days after imbibition, pH6.0, incubate 48 hours at 40°C
(7)5 days after imbibition, pH7.2 (8)5 days after imbibition, pH7.2, incubate 48 hours at 40°C
(9)5 days after imbibition, pH8.0 (10)5 days after imbibition, pH8.0, incubate 48 hours at 40°C
(11)glycinin
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Fig.9 4~30% Gradient Slab Gel Electrophoretic Patterns of digested Proteins showing Endoproteoly-
tic Activity with adding 0.4% 11S-soybean Protein as Substrate to the Reaction Mixture.

(1)0 day after imbibition, pH5.0 (2)0 day after imbibition, pH5.0, incubate 48 hours at 40°C
(3)0 day after imbibition, pH8.0 (4)0 day after imbibition, pH8.0, incubate 48 hours at 40°C
(5)5 days after imbibition, pH5.0, incubate 48 hours at 40°C (6)5 days after imbibition, pH8.0
(7)5 days after imbibition, pH8.0, incubate 48 hours at 40°C (8)5 days after imbibition, pH8.0
(9glycinin

1 2 3 4 ) 6 7 8

Fig.10 Profile Patterns of SDS-PAGE of digested Proteins showing Endoproteolytic Activity with
adding 0.4% 11S-soybean Protein as Substrate to the Reaction Mixture.

(1)0 day after imbibition, pH5.0, incubate 48 hours at 40°C (2)0 day after imbibition, pH8.0
(3)0 day after imbibition, pH8.0, incubate 48 hours at 40°C (4)5 days after imbibition, pH5.0
(5)5 days after imbibition, pH5.0, incubate 48 hours at 40°C (6)5 days after imbibition, pH8.0
(15 days after imbibition, pH8.0, incubate 48 hours at 40°C (8) glycinin
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Fig.11 Profile Patterns of Acetic Acid-Urea-PAGE of digested Proteins showing Endoproteolytic Ac-
tivity with adding 0.4% 11S-soybean Protein as Substrate to the Reaction Mixture.

(1)0 day after imbibition, pH5.0 (2)0 day after imbibition, pH5.0, incubate 48 hours at 40°C
(3)0 day after imbibition, pH8.0 (4)0 day after imbibition, pH8.0, incubate 48 hours at 40°C
(5)5 days after imbibition, pH5.0 (6)5 days after imbibition, pH5.0, incubate 48 hours at 40°C
(7)5 days after imbibition, pH8.0 (8)5 days after imbibition, pH8.0, incubate 48 hours at 40°C
(9)glycinin
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