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Abstract
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Previously, we established the MCF-7/ADA (ADA3-1, ADA4-1, ADA4-2) cells, which showed
resistance to the WEE1 inhibitor adavosertib, and the MCF-7/PRE (PRE1-2, PRE1-3, PRE1-4)
cells, which showed resistance to the Check point kinase (CHK)1 inhibitor prexasertib, using the
breast cancer cell line MCF-7. In the present study, we investigated cell cycle alteration of the
resistant cell lines to molecular target drugs and searched for genes that cause resistance.

MCF-7 cells treated with adavosertib 300 nM and 1000 nM for 48 h showed a decrease in the
number of cells in G1 phase and an increase in that of cells in G2/M phase. In contrast,
MCF-7/ADA3-1, ADA4-2, and ADA4-1 cells showed little change in cell cycle percentage after 300
nM treatment with adavosertib; after 1000 nM treatment, a minor decrease in the number of cells in
G1 phase and an increase in that of cells in G2/M phase were observed.

MCEF-7 treated with prexasertib 10 nM for 72 h showed a decrease in the number of cells in G1
phase and an increase in that of cells in G2/M phase. In contrast, MCF-7/PRE1-2, PRE1-3, and
PRE1-4 cells showed little change in cell cycle with 10 nM prexasertib treatment.

Agilent cDNA microarray analysis was performed to search for resistance genes. We identified 13
candidate genes for resistance that were highly expressed in MCF-7/PRE1-2 and PRE1-3 cells,
with relevance to CHK1 and the cell cycle.

In the future, we will also identify a group of genes whose expression is downregulated in resistant
cell lines. From these genes, we will identify the genes that cause drug resistance and target them
to overcome the resistance.
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Overcoming drug resistance and cell cycle alteration to cancer molecular target drugs

1. HIREBRFROBE
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Previously, we established the MCF-7/ADA (ADA3-1, ADA4-1, ADA4-2) cells, which showed resistance to the WEE1 inhibitor
adavosertib, and the MCF-7/PRE (PRE1-2, PRE1-3, PRE1-4) cells, which showed resistance to the Check point kinase (CHK)1
inhibitor prexasertib, using the breast cancer cell line MCF-7. In the present study, we investigated cell cycle alteration of the
resistant cell lines to molecular target drugs and searched for genes that cause resistance.

MCF-7 cells treated with adavosertib 300 nM and 1000 nM for 48 h showed a decrease in the number of cells in G1 phase and an
increase in that of cells in G2/M phase. In contrast, MCF-7/ADA3-1, ADA4-2, and ADA4-1 cells showed little change in cell cycle
percentage after 300 nM treatment with adavosertib; after 1000 nM treatment, a minor decrease in the number of cells in G1 phase
and an increase in that of cells in G2/M phase were observed.

MCF-7 treated with prexasertib 10 nM for 72 h showed a decrease in the number of cells in G1 phase and an increase in that of cells
in G2/M phase. In contrast, MCF-7/PRE1-2, PRE1-3, and PRE1-4 cells showed little change in cell cycle with 10 nM prexasertib
treatment.

Agilent cDNA microarray analysis was performed to search for resistance genes. We identified 13 candidate genes for resistance that
were highly expressed in MCF-7/PRE1-2 and PRE1-3 cells, with relevance to CHK1 and the cell cycle.

In the future, we will also identify a group of genes whose expression is downregulated in resistant cell lines. From these genes, we
will identify the genes that cause drug resistance and target them to overcome the resistance.
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