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Roles of HDAC1/3 effecting on metabolic shift in myeloma cells; Development of a
novel treatment strategy targeting metabolic shift
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We here investigated the biological significance of class-1 histone
deacetylases (HDACs), especially HDAC1 and HDAC3 in multiple myeloma (MM). We first revealed the
downregulation of IRF4 and PIM2, which are the master transcription factor and the regulator of
tumor metabolism, respectively, in the HDAC1-knockdown MM cells compared to control cells or
HDAC3-knockdown cells. In addition, we delineated the mechanisms of constitutively high expression
of PIM2 by the intrinsic HDAC1-IRF4 axis in MM cells. Furthermore, PIM2 was upregulated by the
extrinsic myeloma-related microenvironmental factor such as IL-6. Finally, we developed the novel
treatment strategy of combination of class-1 HDAC inhibitor MS-275 with the PIM inhibitor SMI-16a in

vitro and in vivo analysis. Taken together, our findings suggested that MM cell metabolism is
regulated by PIM2, which are governed by the HDAC1-IRF4 intrinsic pathway and the myeloma
niche-related extrinsic one.
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