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TAK1-Pim-2

The roles of the TAK1-Pim-2 pathway in drug resistance and bone destruction in
multiple myeloma and development of novel agents to conquer them
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PIM2 is over-expressed in bone marrow stromal cells and osteoclasts as well
as multiple myeloma (MM) cells as a common mediator for MM tumor progression and bone destruction.
We subsequently identified TAK1 as an upstream mediator responsible for PIM2 up-regulation in these
cells. The PIM inhibitor SMI-16a or the TAKl inhibitor LLZ1640-2 effectively suppressed MM tumor
growth and prevented bone destruction in mouse MM models. Of note, these treatments were able to
stimulate osteoblastogenesis and restore bone formation. Therefore, TAK1 and PIM2 appear to be
pivotal targets for vicious interaction between MM cells and the bone marrow microenvironment in MM
to ameliorate bone destruction while reducing MM tumor survival potential. We synthesized a series
of new compounds targeting TAK1 and PIM2 based on structure-activity relationships of SMI-16a and
LLZ1640-2, and obtained promising inhibitors for PIM2 and TAK1.
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