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Elucidation of the mechanism of drug resistance in cancer stem cells regulated
by actin cytoskeleton dynamics and therapeutic strategies based on this
mechanism

Nobusue, Hiroyuki
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We previously established osteosarcoma-initiating $08|) cells by
overexpression of c-Myc in bone marrow stromal cells derived from Inkd4a/Arf (-/-) mice. OSI cells
are composed of two distinct clones: chemosensitive AX cells and chemoresistant AO cells. We found
that AO cells survived after the doxorubicin treatment exhibited excessive actin polymerization and
nuclear translocation of and transcriptional activation by MKL1 (megakaryoblastic leukemia 1) which
is associated with actin cytoskeleton dynamics. In addition, depletion of MKL1 enhanced the
sensitivity of A0 cells to doxorubicin whereas, conversely, overexpression of MKL1 attenuated that
of AX cells to doxorubicin. Furthermore, we found that inhibition of actin polymerization
potentiated the antitumor activitK of doxorubicin in human OS cell lines through inactivation of
MKL1.These finding suggest thus that MKL1 acts as a key molecule in regulating the chemoresistance
of 0S cells.
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