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Effects of combined imatinib mesylate and sunitinib malate therapy on migration and invasion of
gastrointestinal stromal tumor cells
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Abstract Objective To investigate the effects of imatinib mesylate and sunitinib malate on the migration and invasion of gastroin-
testinal stromal tumor (GIST) cells. Methods After identifying primary-cultured GIST cells, their morphology was characterized using
atomic force microscopy (AFM). Changes in the expression of genes related to the PI3K/AKT signaling pathway were analyzed using quan-
titative real-time PCR following drug treatments. Changes in the binding of related molecules were detected using AFM,and alterations
in cell migration, invasive ability,and apoptosis were determined using scratch assay, Transwell assay,and flow cytometry, respectively.
Results AFM imaging showed that pseudopods were flatly spread around the GIST cells, indicating characteristics consistent with easy
melastasis. Administration of either imatinib or sunitinib significantly reduced the expression of genes related to the PI3K/AKT signaling
pathway , the density of epidermal growth factor receptor (EGFR) on the surface of GIST cells,and molecular binding force with EGF.
These changes were more pronounced with the combination treatment. Correspondingly , the invasive and migratory abilities of GIST cells
were significantly reduced when either drug was administered alone and the inhibitory effect was more significant when the drugs were
combined. Conclusion Both imatinib and sunitinib can significantly inhibit the expression of genes related to the PI3K/AKT signaling
pathway ,reduce the density of EGFR on the surface of GIST cells,and attenuate their molecular binding to EGF,thereby reducing the
migration and invasion of GIST cells. However, the combination of these two drugs has a more significant effect.

Keywords gastrointestinal stromal tumor; imatinib mesylate; sunitinib malate; combination therapy; migration;invasion
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A, deviation map; B, height map; C,3D map.

E1 GIST ZHRMMAK R G x 10°
Fig.1 Nanoscale imaging of GIST cells x 10°
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*P < 0.05 vs. control group;#P < 0.05 vs. imatinib group and sunitinib group.
E2 ZHEGISTHEHPISK/AKTE Sl EXEEmRNA BT RiAE
Fig.2 Relative mRNA expression levels of PI3K/AKT pathway associated genes in GIST cells of each group
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A, control group; B, imatinib group; C, sunitinib group; D, combination group.
El3 &AGISTHMEGFSEGFRAFEA LR 4k ERE
Fig.3 EGF and EGFR molecular binding curves and two-dimensional grey-scale plots of GIST cells
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##P < 0.01 vs. control group;#P < 0.05 vs. imatinib group and sunitinib group.
E4 GISTHREXIRERLER x 10
Fig.4 Results of the scratch assay of GIST cells x 10
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A, control group ( x 10) ;B imatinib group ( x 10) ;C,sunitinib group ( x 10) 3D, combination group ( x 10) ; E, histograms of the results of Transwell

assay. ¥*P < 0.01 vs. control group; #P < 0.01 vs. imatinib group and sunitinib group.
E5 Transwell R4 R
Fig.5 Results of Transwell assay
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