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£ 1. NPAF¥ORBIFHARER

RN | kISR | FRRAERE | kEHAR (M H K| BT W BRrROEBR RFE
ERER (n-KOH (-ghucose
(8) (%) noog) | (%/22%) pH nop | LI afd b | (%)
0 12.7 11.7 7.8 6.8 29.1 73.82 1.65 7.84 | 100.0
2 12.3 13.7 8.0 6.8 53.7 73.91 2.04 8.44 | 100.0
Rt 2ER 4 12.7 15.9 3.3 6.9 90.5 | 74.49 2.45 8.10 | 100.0
"6 12.6 16.9 8.1 6.9 95.1 75.02 1.64 8.51 96.1
0 13.1 17.0 5.8 6.9 15.8 83.03  0.17 6.67
2 12.5 4.7 5.2 6.8 32.8 82.21 1.50 7.11
REFRAA 4 12.5 73.5 4.7 6.8 66.8 82.64 0.41 7.51
[ 12.8 111.9 5.2 6.7 76.2 82.53 0.62 7.38
43p
~~
o
<
= 3oF
=
>
[
2
20k
8
3
7]
o 14
§ AL

3. JBTIDREEIERPL % 7R3 PAGE

A, extracted total protein; B, ptotein after heat treatment;
C, the fraction from DEAE-Sepharose CL6B chromatog-
raphy; D, the fraction from gel filtration; E. Bio-Gel HTP
chromatography fraction; F, purified protein after the
final DEAE-Sepharose CL6B chromatography.

]

o
[A)

Mobility

06

B14 . SDS-PAGEWZ & 3 JBTI 04T EillsE

SDS-PAGE was done by the method of Laemmli using 12.5% poly~
acrylamide gel. Electrophoresis was done at the constant voltage
of 85 V for S hr. '

1: Ovalbumin 2; Carbonic Anhydrase 3: Trypsin inbibitor
4; a ~lactalbumin
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£2. BTIO7 3 BEMK g
Hydrolysis F]
Amino acid Integer >
22hr 48hr  T2hr Z
L : €
Asp 1787 1859  18.78 19 B
Thr 574 503 460 6 TAEE0170 20 40 60 20 40
Ser 273 183 158 3 pH Incubatlon timetmin}  Incubatt ¢
Glu 857 8.72 8 86 9 N e 3
Gl gs7 812 8% BI5. JBTIOMHEE R UTHRLE
Gly 530 593 575 6 a* JBT] stability at various pH's. JBTI activity
Ala 340 352 361 4 analyzed using BAPA as substrate in 0.1 s Tris-l
Cys(halif) 16 08 1592 14 20 16 solution (pll 80, containing 20mm CaCl,) after
Val 545 5.82 575 6 treatment in the solution of indicated pH's for 1 hi
Met 2.03 2.16 189 2 37°C.
lle 616 622 619 6 b: Thermal stabihty of JBTI at various pH's. JBTI
Leu 024 017 014 0 lution at various pH's was heated for the indicated peri
Tyr 2.76 2.13 252 3 a1 100°C followed by dilution with 3 volumes of 0 | M T
Phe 1 80 187 201 2 HCI buffer, ptl 8 0, containing 20 mm CaCl, and kept
Lys 303 312 526 3 1 hr. Then trypsin inhibitory activity was measured u
His 342 342 357 3 BAPA as substrate. A, pH 70; A, pH 30; O, pH N
Trp 386 298 353 .4 .. . . .
Arg 804 3.03 807 3 c. Thermal stability of JBTI in various solutions at pH

JBTI solution at pH 70 containing various salts

incubated for |hr at 100°C followed by dilution wit
volumes of 0 1M Tris-HCI bufler, pH 8.0, contair
20mmM CaCl, and kept for {hr, The trypsin inhtbil
activily was measured using BAPA as substrate. Q, 20
Tris-HCl; A, 50 mm Tris-HCL; 4, 100 mm Tris-HCH;
distilled water; [, 100 miM-NaCl; @, S0mM Tris-l
containing CaCl; at 10 mm, 20 mM, and 30mm.

%£3. BT ZBEOETNOCE

Salts Trypsin JBTI Salts Trypsan JBTI
Control 1.00 - 1.00 MgSO, 1.85 .29
NaCl 1.22 1.10 BaCl, 2.00 1.19
Na, SO, 1.39 1.16 ' Ba (OH) , 1.29 0.78
KC1 1.16 1.15 CuCl, 0.48 0.53
K, S0, 1.28 1.07 CuSo, © 0.50 0.38
CaCl, 2.41 1.37 ZnS0, 0.47 0.00
Ca (CH, CO0) , 2.20 1.30 NH,Cl 1.01 0.99
MgCl, 1.90 1.22 (NH,) ., SO, 1.26 1.05

(Trypsin activities or trypsin inhibitory activities are expressed as
the ratio of each activity with that of the control}
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Residual Inhibitory activity(%)

4. IBTIOLysHEE, ArgfhitoqbiEighn

Reagents Modified Substrate Residual Effect
Amino Acids Actaivity

Control - BAPA , Casein 100.0 % -
1, 2-Cyclohexanedione Arg BAPA 8.2 % +
Glyoxal Arg , Lys »” 22.4 % +
” ” Casein 7.0 % +
Trainitrobenezenesulfonate Lys BAPA 100.0 % -
O-methyl-isourea ” ” 96.0 % -
Acetic anhydride ” »” 100.0 % -
” ” Casein 100.0 % -

(Residual activities are expressed as the ratio with that of

-3

100 *-——o—o —e
50 -
-
0 1] 1
0 2 4 6

Incubation time(hr)

6. BTIIHT 3707 7—EHLORE

JBTI( 88 ug/ml } was digested by Pepsin ( 2800 u/ml of 50mM
HC1-KCL buffer, pH 2.0), Subtilisin BPN'( 3.9 units/ml of SOmM

sodium phosphate buffer, pH 7.6 } or Actynase E( 100 tyr units /mi

of 50 mM tris-HCl buffer { pH 8 0) at 37T for 20 hr. After the

indicated periods, each aliquot was put followed by addition with
S times volume of 0.1M tris-HC1 buffer containing 20 md CaCl,, and

residual trypsin inhibitory activity was measured using BAPA as

substrate.

®; Pepsin,

a, Subtilisin BPN' w: Actynase E.

the control)

7. 0SCLZ & 3 JBTIFO BT R

The JBTI solution was heated at the heating rate of 1 X min !
from 20C to 120 in an adiabatic differential scanning
calorimeter { DASM-4, manufactured by Mashpriborintorg, Moscow,
USSR and partially modified by Sinku-Riko, Inc., Yokohama) .

— 201 —

Temperature

Protein concentration, 0.5 mg ml *
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Developing Stage
3 4 5 6 7 8 9 10 s

Day after Imbibition

0 1 2 3 4 5 67 8
I
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H8. Western Blotting 2 & 3
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°-¢ l MW 94K;
67 -
o 43 -
30 -
0.2r
. 201~
° 0.1M NaHCO, buffer ( pH 8.3 )r\'_“a.zn KCl - HCL 3
- —] ( pH 2.0) 14
0 100 200 my :
EV
BI12. SBTI-SepharosedBiZ & % JBPD ®I13. JBPOSDS-PAGEE M
TIAEFA—IOR TS5 4 — '
100F
CE: 0Sf
< 2
2 : Q4 o
5 5
Q
U 0.3p "
.§ 50F £
3 -S 0.2+
'.S g . -
E 2
. Q.14 -
R T R—Ts =5 A S S KT

" Amount of JBTI (gl)

E14. JBTIC & % JBPREE

E15. JBPOBAPASMBIEIEI RIZ T PHORE
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%£5. JEPOBAPAMRENI T T HENOVE

inhibitoc" target dosa innibition ( I V)
protease (p) :

DEP serine p. 1T oM > {80.5%)

pMSF - - . (46.9 1)
Leupeptin rine p.,SH-p 1 oM » {91.6 v)
pHMB Si-p. S M £ (24.8%)

NEM - 1 oM - { 0.0v)
EPNP Asp.p. S aM . (74.83) -
Pepstatin 4 0.2 aM - (85.0v)
Metal p. 1AM ' =0 008y

- 1o - (0.0
Kunitz-SBTI sacine p 1 @g/ml s (T77.0%)

Bowman-8irk T - 1 mg/ml - (86.31v)

Rice 8ran TI g 4.1 ag/ml - (90.7 %)

JBTY - 0.1 mg/ml - { 68.6 v}

substrata; BAPA (25mg/100ml}
reacticn;”.overnignt at 287

ot
[

L " " .

(=3

B1T.. Eﬂ@ﬁﬂ‘é%’%itiﬁﬂtﬁ

2 4 6 8
WIS E R (%)
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ripening stage

1 23 4 567889 1C

MW 948 , .
57 — "‘—*-n-——-:—-l-ﬂ
L3 — TV PP P oy gy oy o ey

30 —- ggg__!u.-- i

201~ u 40 @ =» @» ov-» o =
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£6. FRN P AXOBHEERS, Witts, BHAORR

P o3 B M — Mt R 5% (%) LRI AN i) A
No. FE OBY W Mok = # [ 2R -3
RH (E0) %) BE g en KSR 8E — T
1 L (W) 56 74.8 129 3.4 69.9 0.8 1.4 © 86.0 0.2 6.6 84.6 1.1 8.0
2 n o (FHK) ” 79.0 1.7 59 67.9 1.5 85 (O 828 0.7 7.1 8l.4 . 1.3 9.2
3w (Bw) 57 79.4 12.4 56 6.7 1.3 69 (O 830 L1 68 8.0 L5 9.3
4 n (Zm) ” 79.2 12.3 4.8 68.6 1.3 7.0 O 8.1 0.4 69 8.7 1.4 9.0
5 hE (W) ” 79.9 13.3 4.0 684 1.3 85 (O 8.0 0.6 6.4 82.2 1.5 9.0
6 1 ¥x2»7 56 79.7 12.2 3.7 70.2 0.9 1.5 @ 84.1 0.4 8.0 8.3 1.7 9.1
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