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Changes in expression and localization of heat shock protein
70 during curcumin-induced apoptisis of human
esophageal cancer cell line EC9706
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Abstract  Objective To investigate the effect of curcumin on human esophageal cancer EC9706 cells and explore
the role of heat shock protein( HSP70) in cell apoptosis by examining changes in the nuclear matrix and its relationship with
apoptosis—related proteins. Methods Cell counting and flow cytometry were performed to probe the inhibitory effect of
curcumin on cellular proliferation. Transmission electron microscopy and optical microscopy were used to observe the
structural changes in EC9706 cells before and after apoptosis. Agarose gel electrophoresis was conducted to investigate the
DNA structure of EC9706 cells before and after apoptosis. Two-dimensional polyacrylamide gel electrophoresis ( 2-D
PAGE) and mass spectrometry ( MS) analysis were performed to investigate the presence and changes of HSP70 in the
nuclear matrix of EC9706 cells before and after curcumin treatment which was further corroborated by Western blotting
assay. Laser confocal scanning microscopy was used to observe the colocalization of HSP70 with Bax and Bel2 during
apoptosis. Results The results indicated that curcumin could markedly inhibited EC9706 cell proliferation and finally

induced apoptosis. Data from 2-D PAGE MS and Western blotting showed that HSP70 was involved in the nuclear matrix
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proteins and expression of HSP70 was downregulated after curcumin treatment.

Laser confocal microscopy showed that

HSP70 colocalized with Bax and Bcl2 and the colocalized regions were altered by the curcumin treatment. Conclusion

Our work proves that curcumin could definitely induce EC9706 cells into apoptosis. As a new found nuclear matrix protein

the expression and distribution of HSP70 are altered during the apoptosis of EC9706 cells. The colocalization of HSP70 with

apoptosis—related genes evidently affects the apoptosis of EC9706 cells.
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Fig. 1  The effect of curcumin on the cellular proliferation of EC9706 cells
A The effects of curcumin at different concentrations on the proliferation of EC9706 cells. The inhibition rates kept rising
along with increasing curcumin concentration; B The effects of 30 wmol/L curcumin on the cell cycle of EC9706 cells
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Fig.3  The ultrastructural changes in EC9706 cells before and after curcumin treatment observed by using scanning and transmission electron microscopy
( TEM) .

A Scanning electron micrograph showing the EC9706 cells in the control possessed strong adhesion through microvilli; B Scanning electron micrograph
showing that after treatment with 8mg/L curcumin the EC9706 cells shrink with little microvilli; C Scanning electron micrograph showing many
apoptotic bodies after treatment with 8 mg/L curcumin; D Transmission electron micrograph showing the ultrastructure of EC9706 cells; E Transmission
electron micrograph showing the ultrastructure of EC9706 cells treated with 8mg/L curcumin. Chromatin accumulated along the inner side of nucleus Bar
=1wm; F Transmission electron micrograph showing the ultrastructure of EC9706 cells treated with 8mg/L curcumin Bar =1pm; G The result of the
nuclear matrixJamina-intermediate filament of the control group EC9706 cells under high-power TEM. Dense and disordered fibers are observed. The
nuclear matrix the intermediate filament and the lamina have tight conjunctions Bar =0. 2pum; H The result of the nuclear matrixJamina-intermediate
filament in the curcumin-treated EC9706 cells under high-power TEM. The fibers are fewer more disordered and are prone to breakage. The nuclear
matrix the intermediate filament and the lamina conjunction are sparser than those in the control group Bar = 0.5pm;

I The result of the nuclear matrix of the curcumin-reated EC9706 cells observed under high-power TEM. Compared with the control group the nuclear

matrix fibers are sparser and more prone to breakage Bar=0.5pm
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Fig.5 2-D PAGE gels of nuclear matrix proteins from EC9706 cells ( silver staining)

A 2-D PAGE gels of nuclear matrix proteins from EC9706 cells before and after curcumin treatment; B Enlarged maps of changed expression of

HSP70 from EC9706 cells; C Relative expression level of HSP70 in clear matrix
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Fig.2  Morphological changes of the EC9706 cells before and after the curcumin treatment under the optical microscope Bar =50um

A EC9706 cells in a variety of irregular shape with irregular cell groups and a large proportion of nucleus and cytoplasm shown on haematoxylin—
and eosin-stained sections; B After the treatment of curcumin cell shrinkage nuclear fragmentation chromatin condensation chromosomal
DNA fragmentation and other typtical characteristic of cell apoptosis; C EC9706 cells display the integrity nucleus even coloring diffuse
fluorescence and compared dim under the fluorescence microscopy shown on Hochest dyeing; D After the treatment of curcumin the nucleus
becomes crescent shape and fragmentation; the chromatin condenses and gathers near to the inner nuclear membrane with uneven coloration but
with a bright fluorescence.

Fig.7 Immunofluorescence-aser confocal microscopy revealed the codocalization of HSP70 with Bcl2 and Bax in EC9706 cells Bar =30pum
A B C The fluorescence of the codocalization of Bel2 with HSP70 is weak; D E F The intracellular distribution and co-ocalization of Bel2
with HSP70 after curcumin treatment . A strong co-ocalization is apparent in the nucleus; G H I The co-ocalization of Bax with HSP70 is strong
in both the cytoplasm and the nucleus; J K L The codocalization of Bax with HSP70 decreases and only distributes in the nucleus after the

treatment of curcumin.
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