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Fig. 1 Sequence alignment of amino acid deduced from nucleotide sequences of rBTI and other plant

proteinase inhibitor reported in existing gene databases on internet alignment
BTI-2: Trypsin inhibitor of buckwheat; Amaranthus: Amaranthus hypochondriacus; ATSI: Trypsin/subtilisin inhibitor(ATSI); ATI: Trypsin inhibitor

[Amaranthus hypochondriacus]; Luti: Chain A, solution structure of Linum Usitatissinum trypsin inhibitor; BGIT: Trypsin inhibitor BGIT-balsam pear;

Momordica: Trypsin inhibitor [Momordica charantia]; Zinnia: Protease inhibitor 2 [Zinnia elegans]; Sambucus: Pathogenesis-related protein PR-6 type

[Sambucus nigra].

Table 1 Oligonucleotides used for PCR and site-directed mutagenesis

Sequence of oligonucleotides (primers) 5’ ~ 3’

(the mutated codons are in italics) Template genes Amino acid residue location Mutations
ATGGATCCTCTGCGTCAGTGCTC MRGSHH 1~ 6
(the BamH | site is bold)
CCAAGCTTTTATCACATAACAACAGG DTPVVM 64~ 69
(the Hindlll site is bold)
GTGCCTTTTGACCTCCGATGTGAC Wild-type BTI AVPRDLR 42~ 438 R45F
GTGCCTGCAGTCCTCCGATGTGAC Wild-type BTI AVPRDLR 42~ 438 R45A
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Fig. 2 Electrophoretic analysis(15% SDS-PAGE)
of rBTIL, aBTI and fBTI
The gel was stained with Coomassie blue dye. Three micrograms of
protein was loaded in lane 7 ~ 3, and one microgram of protein was
loaded in lane 4~6. 1 ~ 3: Cell lysate of E. coli M15/ pQE31-rBTI,
aBTI and fBTI; 4~ 6: Affinity purified rBTI, aBTI and fBTI.
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Fig. 3 Inhibition of trypsin by rBTIL, fBTI and aBTI
Inhibitors were added to a fixed concentration of trypsin (9.3 nmol/L).
Residual enzyme activity is expressed as percentage of the control (v%)
and was determined by using 150 wmol/L BApNA as substrate. Three

replicates performed for each measurement.
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Fig. 4 Kinetic analysis of trypsin, elastase and
chymotrypsin inhibition by rBTI, aBTI and fBTI
Dixon plot for the determination of the inhibition constant (K;) of rBTI,
aBTI and {BTI against trypsin (a), elastase (b) and chymotrypsin (c). The
reciprocals of velocity were plotted against the inhibitor concentration,
and the K; value was obtained from the intercepts of two lines at two

concentrations of substrate.
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Fig. 5 Stability studies of rBTI, aBTI and fBTI
(a) Temperature stability of the inhibitory activity of inhibitors after
incubation for 0~ 80 min at 100°C. [:rBTI; O:aBTI;, M : BTL (b)
pH stability of inhibitory activity of inhibitors in pH range 2~ 12 after
incubation for 30 min at 37°C . e—e: rBTI; A—aA: aBT]; m—m: fBTI.

Values were given as x + s of three independent experiments.
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Fig. 6 Effects of rBTI, aBTI and fBTI treatment on the
growth of HL-60(a) and EC9706(b) cells with
different concentrations
Cells were incubated with various concentrations of inhibitors (0.55 ~
4.4 umol/L) for 20 h. The color intensity was measured using a microtiter
plate reader (Bio-Rad model 550) at 490 nm. rBTI, aBTI and fBTI
inhibited the survival of HL-60 and EC9706 cells in a dose-depeddent
manner. Values were given as x + s of five independent experiments.
**p < (.01, compared with untreated cells. [J: BT, OJ: aBTI; W :

fBTIL
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Fig. 7 Effects of rBTI, aBTI and fBTI treatment on the

growth of HL-60(a) and EC9706(b) cells
for different time
Cells were incubated for different time periods (6~ 24 h). Concentration
of inhibitors is 2.2 wmol/L. The color intensity was measured using a
microtiter plate reader (Bio-Rad model 550) at 490 nm. rBTI, aBTI and
fBTI inhibited the survival of HL-60 and EC9706 cells in a time-
dependent manner. Values were given as x + s of five independent
experiments. **P < 0.01, compared with untreated cells. [J : rBTI; O :
aBTI; W : fBTL
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Analysis of Inhibitory Activity and Antineoplastic Effect
of Wild Type rBTI and Its Mutants”

TIAN Xin, LI Chen, LI Yu-Ying, WANG Zhuan-Hua™
(Key Laboratory for Chemical Biology and Molecular Engineering of Ministry of Education, Institute of Biotechnology,
Shanxi University, Taiyuan 030006, China)

Abstract

To examine the active site of recombinant buckwheat trypsin inhibitor (rBTI), two mutants

(R45A-aBTI, R45F-fBTI) were generated through site-directed mutagenesis. Activity analysis found that the aBTI
and fBTI had lost trypsin inhibitory activity. However, aBTI and fBTI showed new inhibitory activities against

elastase and chymotrypsin, respectively. This result suggested that Arg® is the active site of rBTIL These inhibitors

showed remarkable stability to heat and pH. The possible effects of aBTI and fBTI on the proliferation of human
HL-60 and EC9706 cell lines were investigated by MTT assays. It indicated that aBTI and fBTI could specifically
inhibit the growth of HL-60 and EC9706 cells in a dose- and time-dependent manner. The active site of tBTI was

determined and two new inhibitors were obtained in this research. Knowledge about the active site is useful for

further clarifying the physiological mechanism of rBTI and other protease inhibitors. New inhibitory activities of
aBTI and fBTI are potentially useful in the fields of health and medicine.
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