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Study the Roles of the Notchl Signaling in Cancer Cells
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Overexpression of the Notchl receptor intracellular domain inhibits the proliferation of K562 cells. All of the cumulative cell numbers of the HA-N1IC fusion
protein-expressing K562 stable cell lines were lower than their control cells (K562/pcDNA3). These results suggest that the expression of the HA-N1IC fusion
protein suppressed the proliferation of K562 cells. Notchl receptor intracellular domain increases the proportion of K562 cells in the G1 phase, while Taxol
arrests cells in the G2/M phase. Results showed that N11C increased the proportion of cells in the G1 phase of the cell cycle from 37% to 44%, and decreased
the proportion of S-G2/M-phase cells from 63% to 56%. Therefore, these data demonstrate that N11C slightly arrested K562 cells in the G1 phase. Notchl
receptor intracellular domain and Taxol suppress tumor growth of K562 cells in vivo. Tumors of HA-N1IC fusion protein-expressing K562/HA-N1IC cells
were reduced to 19% of the sizes observed in the control K562/pcDNA3 cells on day 15 after tumor inoculation. After treatment with 3.5 ?gM Taxol for 24
hours, tumors of neither K562/HA-N1IC nor K562/pcDNA3 cells exhibited any growth. As described previously, Taxol increased the nuclear content of
blI-tubulin to promote the CBF1-dependent transactivation of N1IC. However, this enhancement of nuclear bll-tubulin induced by Taxol did not promote the
tumorigenesis in nude mice here. At the same concentration (3.5 mM), Taxol also arrested the cells in G2/M phase to inhibit the tumor growth. These results
suggest that N11C and Taxol can arrest K562 cells, thus suppressing tumor growth in vivo. The CBF1-dependent luciferase reporter activity transactivated by
the Notchl receptor intracellular domain is suppressed by small interfering RNAs (siRNAs) targeting bll-tubulin. A decrease in the expression of the
FLAG-NLS-blI-tubulin fusion protein was observed in the lysates of cells transfected with the blI-tubulin siRNA expression construct (pSilencer
2.1-U6-1431), whereas neither another siRNA expression construct (pSilencer 3.1-H1-105) nor the control vector (pSilencer 2.1-U6 neo) affected bll-tubulin
expression. A decrease in the CBF1-dependent luciferase reporter activity transactivated by N1IC was shown in HeLa cells co-transfected with bll-tubulin
siRNA expression constructs (pSilencer 2.1-U6-1431 and pSilencer 3.1-H1-1431), but not in those co-transfected with another siRNA expression constructs
(pSilencer 3.1-H1-105) or the control vector (pSilencer 2.1-U6 neo). In addition to HeLa cells, this suppression of CBF1-dependent luciferase reporter activity
was also observed in K562 cells. The above data suggest that CBF 1-mediated transactivation activity of N1IC was inhibited when blI-tubulin was knocked
down by siRNA. These results are consistent with a previous study in which Taxol augmented the CBF1-dependent luciferase reporter activity transactivated
by N1IC. Expressions of cell cycle-related proteins in K562 cells are regulated by the activated Notchl receptor. In HA-N1IC fusion protein-expressing K562

cells, the expressions of phospho-RB (ppRB) and Rb were higher than those of the control cells, whereas E2F 1 expression was decreased in the presence of



NI1IC. Since phosphorylation of the Rb protein is regulated by both cyclin D/CDK4 and cyclin E/CDK2 which allows cells to progress from the G1 to the S
phase, we next investigated whether modulation of CDK4 and CDK?2 expressions occurs in the presence of N1IC. The expressions of both CDK4 and CDK2
were suppressed in HA-N1IC fusion protein-expressing K562 cells, compared to control cells. The activities of both CDK4 and CDK2 were also suppressed in
K562/HA-NT1IC cells as compared with K562/pcDNA3 cells. These data indicate that the Notch signal pathway pla



