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Purification and Characterization of a Trypsin Inhibitor from
Tinospora crispa

ZENG Ying, SANG Yu- Ying. HU Jin - Yong. Ll Zhi - Jian
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Absiract: A typsin inhibitor named TCTI was isolated from the rhizomes of Tinsspora crispe { Menisper-
maceae) by trichlomacetic acid precipitation. salting out. chromatography on trypsin-Sepharose 4B and
SHyper™ 10 FPLC column, preparative PAGE and electroelution, The relative molecular weight of TCTT was
10.0 kD by TSDS — PAGE. The inhihition of trypsin by the TCTT was competitive, with a K7 value of 2,08
x 107 mol/L ( BANPA as substate) and the mole ratio was about 1:3.5. TCTI was heat — tolerating. When
heated up to 100°C for 60 min, it still had 93% residual achvities, On the other hand, TCTI can be easily
erystalized under lower temperature .
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2FBEAMME N (serine protease inhibitor. & ¥ serpin) HWFE T304, HMH.
MAEHEA, CNES, SRFSHD P ESREQmEMHRT, > TEMN3.0kD 3]
60.0kD 15, MREOMXYMHBEELEFEAE. FAEYNLEREOBEARRAEY
EHYEAELFE. ANZRFEERRMERT L. EAEMHEANFASREHERN E
RUy#HER, CAPRFEEIENEEZRAMEAFERRE (FBRXA%. 1998). 5 —FH,
HEREABMANG S FE-BRILE/MARE, EEAR/FSRFE, SRR, Bk

» EBH. ESEREFEASENTE ¢ 1999C00TTM)
R HB. 2000-12-12, 2001 -3 -26 T H#
TEERM: & % (1965-) &, MRR, TEVFTHEHEASHEHEFREBOMNTE.
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HBMEOENGTIEFEEGTURESENSTHAE, BEUHEEN SN ELERES
FEaFEAHEERIES. Eit, SBRHFEN. AEENeEdREOmMaAELsEE
R BB R R E

# Pt H 4 BH { Tinospora crispa? T EHFOHAN—MELAEY, EEH&EWPEZ. BT
EREAESHRERE, HERR "THHRIE™ WES., ZHEELE. REFTTARSE, @2
EMAEYEIRE. ATHTRIFEIR ., #45. 716, BiEms. #iE, BE%SRR., FoREEk
HEFIHEESBME M (TCT) B S Saife X KA.

1 #EMAEE
1.1 LEHE

{5 400 ( Tinospora crispa)} MREF H UM, RFFEET - 20C & . CNBr - activated — Sepharose
4B % Phammacta 7= & ; 70 T EAFER BN GibeoBRL P58 s FHER OB (Topsin) . K2 BEE GBI H M
{ Sovbean Trypsin Inhibitor} . F M HEH . Acrylamide (Acr) 3 Sigma 7 Fi; N, N — Methylene-bis-acrylam-
ide (Bis) % Fluka 7= &h; HREFNEHE >~ 4,
1.2 REERBELREEAR

GERHAER E (ovomuenid!) BIRIAFIEMALBEEOMSEEK A (1997 AirEd#{T. B
G 2 4 R S U A R TR W A ] &5 2 B8 Pharmacia 7™ # CNBr-activated-Sepharose 4B 88 #5358 5 4,
1.3 EHEFEREOQBWE A (TCT) MAHE

HESEEESMAEIEERLS. A0 mo/L pH 5.0 NaAc - HAc BB aP R 24 h. 6 [60x g B[+ 30
min FIE, ELENPERMA NG R ZBEEFEMERI0%, F4CHE 2h, 36 200x g B L
20 min, AF# T pH EF MRS 80°CHIHE 10 min, 36 200« g B.C: 20 min IR B . MEGEHREBEE
S0 EFIE ., 4T TFEESHE. B.oEnRRE, AIPBANEKRSER. UERFEH® (0.1 mol/L pH 8.0 Tos
- HCl 4 & 0.05 mol/L CaCly ) FE4FZFE4T. 43 400 x g B.L 5 mun EEE B E HE - Sephorose 4B 32,
FrEEEHE SRR GE, £ HE T FPLC (S HyperD™10, Beckman) #—Fotifk . 8 JS 8aid ie kil A3k 5k
fi1 TCTI, it TSDS — PAGE (Rosenberg, 1996) S FEE HASLIE.
1.4 BEER AW HE A EREIE

Ll BAPNA A JEHT (Godbole %, 1594} iI7E B (B FIFE & S RG] A AT 54, frildH &N 5 0.05
mol<L, pH&.0 Tns - HCI ML 0. 8 mL. MNA O 2mL FHEESM (0.1 mg/mL), 7E37CIEEA 5 min, U
BAPNA ¥ 2.5 mL <1 mmol/L}, 37°CH N Smin, SEBIHIA 0.5 mL 33% B MU R LR (R AE . LR tnim s
FIEXEE RS IR, £ 410 m EBERIEE (KB leom):. MIEHEEURE XN, ELBRHEE T, # ODumm
HE 0.1 FIFEAIREE Y 1 1 BAPNA 07 R AR ME X4, AHRAEG T, B IS gt
Fif 7 B i R B
1.5 MEFRESTFENZE (TSDS - PAGE)

£ I8 Rosenherg (1996) ByJrik, KAKS TEEOBEEKN TSDS-PAGE B8, S BEWHEE N 16.5%
(C=6%), WMBPEEERIS% (C=2.67%), BEEK 0.75 mm. BikEHFN 180VIEE, 10CKIEF.
LT R E LR AR, ERAS TEAEE (lgMW) D8 ks, BHEHIE, HBEAMNFEAD
AT E.
1.6 3 FIBEREEEK

TCTI B 0.05 mol/L, pH 8.0 # Tris - HO E Wi HH (Spg/ml), #3420, 40, 60. 80 F1 100CEHR
F 4HFE 30 min 1 60 min, HENE. 0.2 mL TCTL ¥ ## BT 08 Ir 2 0 2 HhiE #E.
1.7 WEETHhETE
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LI BAPNA CHIK YY), #E 25125 0.4, 0.6, 0.8 1 | mmol’L, HE R HENMER NEE. HE Lo
eweaver — Burk fEERS, @ TCTL (730051 2 4 5050 ) # 4.
1.3 ERESR

BEORSRMEFTAETIWE R0 (FERRE, 19M).

2 ZR5itie
2.1 TCTIWHEait

Wt E A HEARZEE N L 3.0% = A EERE. 80% (NH,).S50, L EEASHEN, &
FAHI M S . 22 PHE T FPLC (S HyperD™10. Beckman) # — 4 4r %5 18 8| & A B 11 F)
EEAEE L (B 1), AETHEMEH PAGEREIE1 (REXSE, 2001, REAGEHRWH
HEEMIMGESE (B 2a)., B/EETE N PAGE F1 8 ¥e B 18 2640 59 TCTI, £ TSDS -
PAGE (E 2b) failll & R —ikifr. SaETAFBHERER R 1, S3XLat L%,
TCTL 7T g #tifh 22 £%, TR 17%.

RIE TCTI G TR, HREFRAITRGHE TCTI WM T T84 10.0kD.

£ TCNEHTRAL
Table 1 Purification of the trypsin inhibitor from Finespora crispa

i £k o5 BR BEA BiEh =i 3] TE YEET
purification step Total protein Total aclivity ~ Specilic activity Yield

[ mg) LU (U.mg!) (%)
R, Crude cxiact 200 40800 2 100
TCA %3, TCA soluble 159 38340 241 9
MM, hemt soluble 100 30310 303.1 74.3
B0 {INHi }:804 &4 29736 354 72.9
%2 ¥ Affinity chromalography 21 18000 857 a4
S HyperD™10. FPLLC 2.63 14490 5520 35.5
HL #X & & Preparative native — PAGE 1.5 6795 4531 17

2.2 HIE e ERFNAD A E

HRAUER EIPE R E MK R EES, T8 T - EREYRETHEEAMERE SN
EFHER. IERERPEKY BAPNA K L.1mg, MEN 20 g/, REHELEXER,
M RIE T MG R R KA EN EPELRN,; RN ETEN S min, PLE
IEMER o B N A .

WAFER TCTIH 7 1.4 8 TCTI X EREABIMH M (H3), B\ FEA
RIZ TCTI 9 2.3835 pg At (BAPNA fERNIRYYD), BB 20 ug WERE B . DM TC-
TIWEHEABHEEWMHR LY 1:8.4, BERMHE LN 1:3.5 (REABRT TR 23.4kD),
F b, EMFESGTINE T B E H#0 & 3 60300 B i D74 2 736 U/mg,  TCTIT RI3
ELi% 7128 4 531 U/mg. TCTI HH B B T XS BEE ABIMHI 7.

$ Lineweaver — Burk #E 2, L BAPNA HiE4y, HEEABME WY EELE AH#T
TCTI R @l zh 2, BIE TCTI AR FHEMHAER (H 4), HI\EBENM S BAPNA
R RTER M a (y=4.4236x+1.1477) 318 Km % 3.854 x 107 mol/L; RIE
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B 1 TCTL# FPLC 2F B 2 PAGE il TCTI
Tl . 0.05 molsL, pH 7.0 Tos — HCL K. 5 HyperD™ a. AAABAY R PAGE (¥ 1): b. £l kA TCTI {TSDS
10 EELAEHERRE: 0.6 ml/min - PAGE); ¢ WS TRHEHME {TSOS - PAGE)
Fig.1 Elution profile of TCTI on S HyperD™ 10 Fig-2 PAGE of TCTI
FPLC eolurm a. Native PAGE containing gelatin: b, Purified TCTI {TSDS -
The column was eluted with pH 7.0, 0.05 mol/L Tris — PAGE): c.Standard proteins (TSDS - PAGE)

HC. Pioleins were monitored by 280 mn absorption. Flow
rale was D, 6wl min.

- TCTI (0.318 pg, S EEFEREM 1.0
)-'=—43242'-'n.+ 103.51 mL) M#EBEE Y BAPNA 5LW B £

g % Ro-09928 MHE e (y=5.978x+1.345), HAR
2 e} Kor=Km (1+ [I] 7 Ki) 848 ®imH
| ¥ Ki 5 2.08 x 107 mol/L. 4% TCTI
f:E ol (0.159 pg, SEEREKEHE 1.0mL)
HRE O S BAPNA R WX FR b

{1

(y=5.2072x + 1.2576), iHEIMRHEH K

' ] m."f;,g ’ ! 2214 x 107 mol/L. Ki {HiE/hF Km {H,
1oe, BH 4 i) 70) F0 B 3 0 A7 0 B AL R B Y
B3 TCTL I 6 W A 0 1 o 2 7, B, #HEHHE 4 HBEE A B

Fig.3  Iphibion of TCTI to urypsin

il 3 B - Fp I o 3 7 AR B R ) o
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B4 WEsHERR
g. & TCI; b.TCTL 0,159 pg: ¢ TCTI.318 pg
Fig.4 Linewearer — Burk plots of Trypain activity
a. Without TCTI: b.TCTI 0.15% pegr; . TCTT 0.318 peg

2.3 fPHFRRENE

TCTI &R E . REEILHEE, B BAPNA BIREHHE 1.4 WEWHIE 0
ft (E5), £REH, £ 100CTMHA 30 min J5, TCTI FEBRE BN EETHBEN;
B 7F 100°C 09 Z BT B HE 05 60 min, A{R$F 3% BRI A Sy, AT R TCTI BA S/ #odh

R

B0 |
L1000 &

40 F

Relative activitv{%)

20 F

0 20 40 o0 30 100
T/°C

B35 TCad#BzEt:
30 S, =60 4rHp

Fig.5 Heat stebility of TCTI at different temperature
#30min. * 60 min

sesh, ZME RN TCT HREHBHA
BRAMH T, YEEOR. KLE
HEARREMHEMER.

FERFCAREEREYRTFIH
FIREAMMDMN (EF%, 199%6). £X
R 8 M 4 I8 B & B 8 HI A TCTI,
BEREMBANOERMH LT T, TCT
RETHHEAREHRERMREORD
A GEEES, 1985), REMNERMH
Eih 1:10, RFIFEXRI R+ ZHA TCT £
(RBA Bk s, BB LR, #8 TCTI
FEARSH EARTFEFIZL, H9
HE AR A BR SR A 2514 5 IR EAE H R .
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