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Abstract

Two different trypsin inhibitors, TRTI-1 and TRTI-2, were purified to near homogenity from Tricho-
santhes kirilowti root, by 0~90% saturated ammonium sulfate salting out, DEAE-Sephacel ion exchange
chromatography, Sephadex G-50 gel filtration chromatography and trypsin-affinity chromatography. The
molecular weight of TRTI-1 and TRTI-2 were estimated to be about 5,000 Da and 24,000 Da, respecti-
vely, by gel filtration and must be monomer and homodimer since they contain 4,000 Da and 10,000
Da each on SDS-polyacrylamide gel electrophoresis. TRTI-1 was stable after heating for at least 2
hr at 100C but TRTI-2 was completely inactivated after heating for 10 min at 90C. When Bz-di-
Arg-pNA was used as a substrate of TPCK-treated trypsin, half-maximal inhibitions of TRTI-1 and
TRTI-2 were observed at 0.8 uM and 6 uM, repectively. Both TRTI-1 and TRTI-2 inhibited the hydro-
lysis of trypsin competitively and Km values were 0.97 uM and 0.63 uM, respectively. Both TRTI-
1 and TRTI-2 specifically inhibited trypsin but they did not inhibit other proteases tested, chymotryp-
sin, papain, elastase, collagenase, thermolysin, Nagarase, pepsin, and thrombin.
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Fig. 1. DEAE-Sephacel ion-exchange chromatography
of Trichosanthis radix trypsin inhibitors. The inhibitor
sample obtained by ammonium sulfate precipitation was
applied on a DEAE-Sephace! column in Tris-HCl buf-
fer (pH 7.4) and eluted with a linear gradient of NaCl
(0~1 M in the same buffer) at a flow rate of 20
ml/hr
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Fig. 2. Gel filtration chromatography of TRTI-1. The

inhibitor fraction obtained from DEAE-Sephacel was

chromatographied on a Sephadex G-50 column (2.5X
70 cm) equilibrated with 50 mM ammonium bicarbo-
nate buffer (pH 7.5) at flow rate of 10 mi/hr
m—W; trypsin inhibitory activity of TRTI-1, @—fl; ab-
sorbance at 280 nm
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Fig. 3. Gel filtration chromatography of TRTI-2. The
second inhibitor fraction obtained from DEAE-Sephacel
was chromatographied on a Sephadex G-50 column as
described for Fig. 2
WM trypsin inhibitory activity of TRTIL-Z. & —&; ab-
sorbance at 280 nm
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Fig. 4. Elution of TRTI-1 or TRTI-2 from the trypsin
affinity column. This chromatography was carried on
a trypsin affinity column (1 m! bed volume in 1X10
¢m column) in 50 mM Tris-HC) buffer (pH 7.4). The
active fraction was eluted by 50 mM sodium citrate
buffer (pH 3.0)
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Table 1. Purification of TRTI-1 and TRTI-2 from Trichosanthes kirilowii root

Sample Procedure Total protein Total activity  Specific activity Yield  Purification ratio
P (mg) (IU) (IU/mg protein) (%) (fold)
Trichosanthis radix (NH,),S0, 0~90% 12000 78500 6.5 100 1
TRTI-1 fraction DEAE-Sephacel 289 42666 147.6 544 23
Sephadex G-50 147 5341 363.3 6.8 56
gel-filtration
Trypsin-Affigel 0.85 1215 14294 15 220
TRTI-2 fraction DEAE-Sephacel 21422 18461 8.618 235 13
Trypsin-Affigel 18 1300 722.2 1.6 111
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Fig. 5. SDS-polyacrylamide (20%) gel electrophoresis
of TRTI-1 and TRTI-2 from Trichosanthis radix
A; Standard proteins, B; TRTI-1, C; TRTI-2
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Fig. 6. Molecular weight estimation of TRTI-1 and
TRTI-2 by Sephadex G-50 gel filtration chromatogra-
phy

A: carbonic anhydrase (29,000), B:
(12,400), C: aprotinin (6,500)
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Fig. 7. Molecular weight estimation of TRTI-1 and
TRTI-2 by SDS-polyacrylamide gel electrophoresis.

A: ovalbumin (43,000), B: carbonic anhydrase (29,000),
C: B-lactoglobulin (18,400), D: lysozyme (14,300), E: bo-
vine trypsin inhibitor (6,200), F: insulin (a & B) (3,000)
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Fig. 8. Thermal stability of the purified TRTI-1 and
TRTI-2. After TRTI-1 and TRTI-2 solution had been
incubated at various temperature 10 min at pH 7.4,
the remaining inhibitory activities for trypsin were mea-
sured
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Fig. 9. Titration curve of TPCK treated-trypsin with
purified TRTI-1, TRTI-2 and commercial soybean BBI.
After a fixed amounts of trypsin (1 mg/m! 5 mM HCI)
was mixed with increasing amounts of TRTI-1, TRTI-
2 and BBI, the residual enzyme activity was measured
with Bz-dl-Arg-pNA as a substrate at 37°C and pH
8.0
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Fig. 10. Inhibition of p-nitroaniline formation by TRTI-

1 and TRTI-2. Concentration of used TPCK treated-
trypsin was 3.3 pmoles
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Table 2. Effects of TRTI on various protease

Protease Inhibitors

Substrate
(1 mg/m)) TRTI-1 TRTI-2
Trypsin 2% Casein 100% 100%
Chymotrypsin 2 no inhibition no inhibition
Collagenase 2 g 4
Nagarase 2 4 ”
Papain P . .
Pepsin 2 “ ”
Thermolysin B 4 4
Elastase 2 “ ”
Trypsin Bi-dl-Arg-pNA 100% 100%
Pepsin > no inhibition no inhibition
Chymotrypsin Bz-di-Tyr-pNA 4 >
Thrombin Tosyl-Gly-Pro-Arg-pNA ” ~

The concentrations of TRTI-1 and TRTI-2 were 1.0 yM and 12.7 uM respectively

zA8}7) $iste] 71" 2 2% casein, Bz-di-Arg-pNA, Bz-
dl-Tyr-pNA 3 Tosyl-Gly-Pro-Arg-pNAS- 2125101 Al
#% A= Table 29} 2vh TRTI-1 2 TRTI-2+= 4
Yol 2183} protease S % trypsinhg #s)ste Ro g
vhebytet

Yano $9%-& Streptomyces sp.ol 4} ¥e2l HA§ pro-
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torgt& Eo)stA Aajgicty &l Ctung ¥<& E
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B ke
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tion#} SDS-PAGE 417|350 4] o1-& 7 sz = TRTI-
12 4,000~5,000 Da®] F#3& 74 monomero]™
TRTI-23%= 20,000~24,000 Dag] ¥=}2k2- 7}3l homodi-
merZ & ¢ AArk
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soybean BBI¢] F%o| w& #al%g& Bwl TRTI-1,
TRTI-2 ¥ soybean BBI®} 7}7+e] F%7} 0.8 uM, 6 uM,
4 M o 1 mg/m/ 9] trypsin-g 50% =i a}ed o, try-
psin®| ¥hEE o] Wfgt TRTIY A& Yol TRTI-
19} TRTI-2 &5 trypsin®] 7}r38E AA4HeR 3
sfatad o K3t A7zt gl 4% 0.37 pMoll o3
ZF7zF 097, 0.63 pMelglth. od&] proteaseol] tHdt TRTI-

13} TRTI-29) s} 43 23} elastase, pepsin, Naga-
rase, papain, thermolysin, chymotrypsin, thrombin %
collagenase 52 A&islx] 3l trypsinitg Hol
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