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Extraction and Characterization of Soybean Trypsin Inhibitor

TIAN Jun', WEI Zhi-kui’ ,ZHOU Xian- wan’

(' Higher Education Press, Beijing 100029 ;? College of Life Sciences, Peking University , Beijing 100871 )

Abstract ; Protease inhibitor is a kind of polypeptides or proteins which has inhibition effect on protease and its highest inhi-
bition activity was observed in the seed of soybean. The soybean trypsin inhibitors were extracted and purified by DEAE-
Sepharose 4B FF and SP- Sepharose 4B FF column, and the activities of each obtained component were measured. Mean-
while,SDS-PAGE and isoelectric focusing electrophoresis were also used to determine the relative molecular weight and iso-
electric point. Result showed the component with the highest inhibition activity has the specific inhibition activity of 15 000
U-mg™',the M, of 21 000 and the isoelectric point of 4. 55.
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8% o TEANRIWERIFP -, IR 1 Wl i 700 F) 3% P 2%
ANARTR] 38 DL OR S v g AR 1 e A R 0 v A
w o RS Ak, FUA 2 ok AR D
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JTERE ( AR, Merck ) , K 4 95 14 FL i 57 (pH2. 5 -
10. 5, Pharmacia) , N- % F it - L- H ez £, g ( BAEE)
(AR, Lifg) ArifEBe s il (AL g = $2 41k ) o 84k
Kl (LKB BROMMA 2138) , %5¢4b- 0] W73t &
it (He N\ isoa, UNICAM) , H1 3k 1% ( EPS600 , Parma-
cia) , BB E.OHL(J-301 Beckman)
1.2 7
1.2.1 R EME GBI ARG H & B 50
g K H 350 mL 0.05 pH 8 Tris- HC 28 ph i 15 1 1:f
B, )M o WE IR 30 min, SR 5 FH )2 20 A i
UE. VEWH 0.05 mol - L' pH 8 fi¥ Tris- HCI 2% rhifi
FBEE) 500 mL, ZR f57E 5 000 r - min ™' F B> 15
min, BV, 7E 25 000 r-min ™' R E.0> 40 min, B
IEW UEAR IR AR DR R S
1.2.2 DEAE- Sepharose 4B FF [ % F 3 3% B 47 4~
B 453 AU T e E %, 0. 05 mol - L' pH 8
Tris- HCl 2% #p i #i B% 3 £i% I DEAE- Sepharose &1
Ak, FH0.05 mol - L' pH 8Tris- HCl 28 i i %
7,0 ~0.5 mol - L™" NaCl 1 0E 47 86 & Ve A, Wi 55
VRN , T4 20 53 AT I AR 1 T o 05 P
1.2.3 SP-Sepharose 4B FF 8 & F X # AL BT 5 B
%t DEAE- Sepharose B2 122 # bt b AE i HH 19
JE| pH 4.0, JE 4L JE, JEW L SP- Sepharose 4B
FF [HES 738845, LL 0. 1 mol - L™ pH4 it % - itk ik
BSR4 ,0. 17 mol - L' 0.27 mol -L™" 0.5
mol - L™ 1 1 mol - L™"fY) NaCl ¥ 525 Vi Wi 4R
A3, 43 0 SH g A 3
1.2.4 k2% aidpd 2 da Ewa 2" LU
N- At - L- K52 R L (BAEE ) S IRy, I e o &
HEAMGRAMEINE . 76 1.5 mL BAEE JEY) 22 il
(0.05 mol - L' CaCl,,0.05 mol - L™" pH 8.0 Tris-
HCL) AR AR I 8 g 1O &2 B4 1 470 o)
F 10 pg, RS, ZEHEACE 2 min DL, FNA LS
mL 2 mmol - L."'BAEE JEMRST , S BIE 48
FETF 253 nm A0 EWOGAE , B 30 s SEHL— N EdE,
DA OCAR A A A , I 1) SRy i AR bR s H TG PR it 2
1.2.5 SDS- B @kmem stz ik’ 408 ek ir
F15% R AG MR BE Ry 5% , EHWE N 1 mg -
mL ™", FAEREN 10 ~15uL, 60 V £ JE 15 ~20 min,
EREM TR A B 2 )5, 110V FRUE 2R B
WEAE /R FIFE B AT 0.5 em AbZE A 458 1 L vk , 2% il
SEHE R e tt,

1.2.6 RAMehkse i ab ik’ BERWEE R

7.5% , UK C =3% , VE R B e e 2. 5%
PHAR FE MY -1 mol - L™ B8R 5 BIRY FL AR :0. 5 mol -
L™ 'NaOH, BRI HEE | mg-m ™" HLZ 5 pL BRI
IRTZEIARELL 1,60 V 1E ) 15 min, RS 1EK HE 2B
JE L FEE] 550 VB OGR4 L INREAR, BT
R, VR HE R 2 580 Vi i T B L I R T A
1EHL K, % DT R Rys Y,
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EH MR
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2.1 EMABEER

2.1.1 DEAE- Sepharose 4B FF [ & F 5 # A2 B HF

&% R % DEAE- Sepharose 4B FF [} 5 1 55 fft
FEJZE M8, NaCl B BE R A5 31 = A4 53, 455
WA 1, PR 0. 05 mol - L' pH 8 Tris- HCI ZE h
WL, VEME A 0. 05 mol - L™" pH 8 Tris- HCI ZZ i,
B:0.5 molL NaCl-0.05 mol - L™" pH 8 Tris- HCI £& fr
o

Wz ¢ RE Absorbance

1 1 1 1 1 1
02 04 06 08 1.0 1.2(1000xmL)
A Volume

I ZesE i, I vt
I residue, 1l eluting peak
DEAE- Sepharose 4B FF 43 K 52K [ /i
TR AT A
DEAE- Sepharose 4B FF patterns of the isolation

&l 1

Fig. 1
of the soybean trypsin inhibitors

2.1.2 SP-Sepharose FF Fa & F X 342 B AT & & 4

R 2 SP-Sepharose FF [HE A4kt )ZHr 7 5, H

AR EE /Y NaCl 4320 Ve i 2] 4 445, 45 8-
K2,

S :0. 1 mol - L' pH 4 [§% iR~ il /R 44 2% oh

W, LW 45 0. 17 mol - L™ 'NaCl-0. 1 mol - L'
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0 1 1 1 1
0.2 0.4 0.6 0.8 (1 000xmL)

fAF Volume
I ZesEmig, I uEit
[ residue, II eluting peak
&l 2 SP-Sepharose 4B FF 43 B K &g & 1 fiff
790 2 i P
Fig.2 SP-Sepharose 4B FF patterns of the isolation

of the soybean trypsin inhibitors

pH 4 it % ik B 40 2% o i 0. 27 mol - L' NaCl-0. 1
mol -L_lpH 4 TR - TR BN 2% vh i L0. 5 mol - L7
NaCl-0. 1 mol - L™"pH 4 [ - i 24 2% vh B Al 1.0
mol - L™'NaCl- 0. 1 mol - L ™" pH 4 [ fR- it % 44 2%
LR
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2.2.1 DEAE - Sepharose [ 5 T3¢ #t 2 #7055 1
R T AR P 0 ) 500 3 0 A R AR 1 e T
PEHEIT 15 000 U - mg™", {7 P 7E 700 U - mg™'

fitio
F 1 RGP P I A 0400 o 6 A 2R
Table 1 The inhibition activity of every eluting
peak and the sample
an REAR PRI et

Specific inhibition

Component  Total protein/mg |

o B Total yield/%
activity/U * mg

FER Sample 4230 728

1% 1Peak 1 33.6 6000 15.7

U4 2 Peak 2 18.4 14533

U4 3Peak 3 23.1 714.3

2.2.2 %3t SP-Sepharose 4B FF o & F X #: & 47

5B K 2R G B Ap R A Ea e SR ILE 2,
ek 15000 U-mg ™' B b e fIR6 P 7E 2 800 U
'mg_IZEEo

2.3 HBIkK&ER
2.3.1 SDS R & M Bk e 5 B ik ) 2 A8 X 2 F R
2 5 IE 3,4 DEAE- Sepharose 4B FF 1 Z 47
I3 B4 B 1 4H 3 Fl SP- Sepharose 4B FF A3 247 7325
RN AL 53, EATTRIARXS 43 5 R AH 22 507 20 ~ 30
KD %45,

F 2 ORI 1 M A 70400 o T 0 R

Table 2 The inhibition activity of every eluting

peak and the sample
i L

Specific inhibition
-1

ik HEAR

Component  Total protein/mg

TP I i

o Total yield/%
activity/U * mg

FER Sample 3020 651

0% 1Peak 1 14.7 5136 18.6
U4 2 Peak 2 7.6 2821

I 3Peak 3 16.8 15642

1% 4Peak 4 0.4 16125

[ o0 m v vV Vi VI Wl KD

DR oot

I,0,I5V,VI,VI, VIR ZN 0 88 d gl sy, IV R F e & E
bRy
I,0,II and V, VI, VI, VI are components from SDS-PAGE. IV is

the Mr marker

K3 RGBRE I SDS- PAGE &3
Fig.3 SDS-PAGE results of soybean trypsin inhibitors

[, 1, 4% DEAE- Sepharose 4B FF 2 #t
IR —, A M=, V, VIV VI
5372 SP- Sepharose 4B FF 24773 B 45 2| 19 4H 71
A 45 B 414y C Fdl sy D, V& TR E AR
Y, B B o300 R SRR AL b (94KD) A I TE
HF(67KD) BREHE I (43KD) BRIRETEE (30KD) |
R B AR i 0 A R (20, 1KD) 1 o- FLIE A
(14.4KD)

2.3.2 KR EMRE G BRI R A 09 IR P M B e B e
WRER KM LR TiIEL DEAE- Sepharose
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4B FF /385 i) & F 136 J& SP- Sepharose 4B FF 4355
(R L, BT S5 L S R 2 HCER 7 pH 4.5 ~5.5
Z A, WK 4,

v
S~ —9.30
- —8.65
» —8.45
-
—8.15
—7.35
—6.55

\

—5.85

—5.20

—3.50

1,0, M5V, VI,VI,IChE & md s, Vb bnEE A s
HLERRAE Y
[,0I,0 and V,VI,VI,VI are components from SDS- PAGE.
IV is pI marker
B4 R B Y o ) 1) 5 e 88 A e Dk P33
Fig.4 Isoelectric focusing electrophoresis patterns
[, 1, % 52 DEAE- Sepharose 4B FF 2 #t
ITEERINH S — Hr M=, V, VI, VILVI
53] 5& SP- Sepharose FF Z 7> 2319294 70 A (4H
4 B 414 C FIZ 5y Do IV IR bR ifE SR A 5 S5 L SR
BEY, A ER 200 o R I (pl 9.30) LAtk
REEREZR (pl 8.65) A RIAREERE 3= (pl 8.45) | fik
IREEAEZ (pl 8.15) \HLLLE M (pl 7.35)  ABRTR
M B(pl 6.55) (A-BkER A B(pl 5.85) . B- FL¥K
I A(pl 5.20) K E g I EEH0 155 (pl 4. 55) Fi
TE R A (pl 3.50)

3 it

RE S 5 0 1P B ) 79, 18 1 B
Tl B R T AR I R R A R o . RS E
(25 b 2 23 9 A A X IR P AT o 355 0 5%

P55 (4 3 AT A5 16 000 U - mg ™, T PE e AR 1Y
Y1507E 700 U -mg ™" A 47, Uk W45 2R (4 40 X e 2 1
AR P O AT RV PR AR 22 5, X P RE 2
IR 5 Jg i 53— =2 8] 09 25 A0 ) AN [R] Al AT g
W I AL ) . DA SDS- PAGE HIZR N
Tk e A5 v R AR U UK I 7T LU R B — DN &
—EMZRE A A ES A IR . A, %
S5 RR W R FHBH B B0 PH B - S ik 2 Ak 2 B
13 BV 1 53 15 B2 RT3 23 BT DEAE- Seph-
arose 4B FF ZHTKE . SP-Sepharose 4B FF Z 7K
TS 2L o PR B AT A H BT e R M Y
BERMEE A, NI, 1% DEAE- Sepharose 4B FF
= i 5 9= VTR

S 3k
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