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The Cleavage of Asp(19)-Pro(20) Bond in Rice Bran

Trypsin Inhibitor under Acidic Condition

MISAO TASHIRO and ZENSUKE MAKI

The cleavage of Asp(19)-Pro(20) bond in rice bran trypsin inhibitor(RBTI) occurred

non-enzymatically at an acid pH. This was proved by the experiments such as incubation

of RBTTI at pH 3.0, isolation of a modified RBTI containing a cleaved peptide bond, and

chemical analyses of peptides obtained by reduction and S-carboxymethylation of the

modified inhibitor. The trypsin inhibitoryv activity of the modified RBTI was dramatically

weaker than that of native RBTI, suggesting that the cleavage of the Asp(19)-Pro(20) bond

in RBTI caused a conformational change in the structure of a reactive-site region.
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Fig.1. Discelectrophoretic patterns of native rice bran

trypsin inhibitor(RBTI) and RBTI incubated in
0.1 M Na-acetate-HCI buffer(pH 3.0) at 37°C for
48hr.

a, native RBTI ; b, RBTI incubated.
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Fig. 3. Disc electrophoretic patterns of two
protein peaks (A-1 and A-2) separated by
DEAE-Sephadex A-25 chromatography.

A-1 and A-2 are those shown in Fig. 2.
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Fig. 2.

DEAE-Sephadex A-25 ion-exchange chromatography of RBTI incubated in pH 3.0 buffer at 37°C for

48hr. The inhibitor sample was applied on a column(1x20cm)equilibrated with 0.05 M Tris-HCI buffer
(pH 8.8). The protein was eluted first with the same buffer and then with a linear gradient of NaCl
concentration from 0 to 0.1 M in the same buffer at a flow rate of 20 ml/hr.
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Table 1. Amino acid composition of peptides of A-2-1 and A-2-2 obtained by reduction and S-carboxymethylation
of modified RBTI, A-2. Numbers in parentheses are the residue numbers determined after sequence
analysis.

Amino acid A-2-1 A-2-2 Cm-RBTI*
Cm-Cysteine 15.8(16) 2.3(2) 18
Aspartic acid 12.2(12) 3.2(3) 15
Threonine 39 4 1.0(1) 5
Serine 3.6 (4) 0.2 4
Glutamic acid 11.2(11) 1.1(1) 12
Proline 16.2(17) 3.3(3) 20
Glycine 7.3 (7) 0.1 7
Alanine 76 (7) 0.1 7
Valine 34 4) 4
Methionine 1.9 (2) 0.6(1) 3
Isoleucine 1.7 (2) 0.9(1) 3
Leucine 1.9 (2) 1.1(1) 3
Tyrosine 2.1 (2) 2
Phenylalanine 4.7 (4) 4
Lysine 7.5 (8) 3.0(3) 11
Histidine 0.8 (1) 1
Arginine 7.4 (8) 2.0(2) 10
Tryptophan + 3 +(1) 4
Total residues 114 19 133

*QObtained from reference 3).

Table 2. Terminal sequences of peptides, A 2-1 and A-2 2, obtained by reduction and S-carboxymethylation of
modified RBTI, A-2.
Peptide Sequence
Cm*RBTI* Met- Glqurg*ProfTrp .................................................................... Arg
A-2-1 Pro-Pro-GIn-Trp
A-2-2 Met-Glu-Arg-Pro

*Obtained from reference 3).
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Bio-Gel P-10 gel filtration of reduced and
S-carboxymethylated modified RBTI, Cm-
A 2. The sample was applied on a
column(2.5x150cm)quilibrated with 0.2 M
ammonium acetate buffer(pH 9.0) and
eluted with the same buffer at a flow rate
of 10 ml/hr.
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Trypsin inhibitory activities of A 1 and A 2 shown in Fig. 2.

Enzyme inhibitor titration was carried out at 37C and pH 8.0 using 2 x 107" M trypsin

concentration.
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putative reactive sites.
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