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Anti-cancer effects of trypsin inhibitor targeting glucose-regulated
protein 78 (GRP78) in colorectal cancer cells
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(Key Laboratory of Biochemical and Molecular Engineering ., Ministry of Education-Institute of Biotechnology .
Shanxi University » Taiyuan 030006, Shanxi Province ,China)

[ Abstract] Objective To construct the active fragment of recombinant trypsin inhibitor GBP-TI,
which targets glucose-regulated protein 78 (GRP78) existed in tumor cell surface,and to investigate its
molecular targeting effects on colorectal cancer cells. Methods To construct the GBP-TI expressing
vector, the primer containing the expressed sequence of GRP78 binding peptide (GBP) was used to
amplify the trypsin inhibitor active fragment (TI); GBP-TI protein was purified by GST-affinity
chromatography. The interaction of GBP-TI with GRP78 on cell surface was confirmed by confocal
immunofluorescence analysis. The effects of GBP-TT on cell survival and apoptosis were detected by
MTT and DAPI staining,respectively. Results GBP-TI was able to interact with GRP78 existed in
colorectal cancer cell surface. In contrast to GST-TI, GBP-TT could induce apoptosis in colorectal cancer
cells in a dose-dependent manner, but had a negligible effect on the growth of normal cells.

Conclusions GBP-TT can kill tumor cells through specifically binding to cell surface GRP78. This study

provides a new strategy for targeted cancer therapy.
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Fig 2 Cloning, expression and activity determination
of GBP-TI protein

A; Identification of recombinant pGEX-4T-1-GBP-TI by
restriction enzyme. Lane 1: DL2000 DNA marker; Lane2.
pGEX-4T-1-GBP-TI; Lane3: Xho 1/BamH 1 double digestion of
pGEX-4T-1-GBP-T1I. B: SDS-PAGE detection of GBP-TI
expression products; Lane 1: Standard protein marker; Lane2:
Purified GBP-TI protein; Lane3: Purified GST-TI protein;
Lane4: Purified GST protein. C: Trypsin inhibitor activity
detection of GBP-TL.
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GBP-TI by confocal immunofluorescence analysis ( X 200)
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Fig 3 Detection of the interaction between GRP78 and
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Fig 4 The effect of GBP-TI on the growth of DLD1,SW620,HEK-293 and HL-7702 cells
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Fig 5 Detection of GBP-TI-induced apoptosis by DAPI staining ( X 400)

A:DLDIlcells were treated with various concentrations of GBP-TI for the indicated times. Cell morphology was observed by

inverted microscope. B:DLD1 cells were treated with GBP-TI and the nucleus was stained with DAPI. Representative images were

obtained by confocal microscopy.
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Fig 6 The pathway of GBP-TI enters into cancer cells and
inhibits activity of proteasomes,which further induces apoptosis

by the association of GBP-TI and cell surface GRP78
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