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Multiple myeloma (MM) is a neoplasia of mature plasma cells in the bone
marrow. Despite improvements in disease management, virtually all patients
relapse and succumb to refractory disease. Next to genetic defects,
epigenetic aberrations play a pivotal role in MM pathogenesis. These
reversible modifications are attractive targets for therapeutic intervention.
However, clinical trials analyzing epigenetic modifying agents, so-called epi-
drugs, are mostly disappointing. An essential objective for optimizing these
trials is identifying in vivo relevant targets predictive for epidrug sensitivity.
Aberrant Ras signaling is dominantly present in MM. Interestingly, RAS also
mediates anti-tumoral effects through the tumor-suppressive Ras-Association
Domain Family (RASSF) proteins. In this thesis, we identify RASSF4 as the
main RAS death effector in MM. Epigenetic silencing of RASSF4 occurs during
disease progression, correlating with a bad prognosis. Histone deacetylase
inhibitor (HDACi) treatment restores RASSF4 expression. RASSF4
overexpression results in potent anti-myeloma effects and increased
sensitivity to bortezomib and the specific MEK1/2 inhibitor trametinib.

Deregulated histone methylation modifiers (HMTs) also emerged as promising
targets in MM. In a second project, we focused on elucidating the role of the
HMT G9a in MM. High G9a expression levels correlate with a bad prognosis.
G9a targeting induces apoptosis in human and murine cell lines and reduces
primary samples’ viability. These anti-MM effects are mediated by induction
of autophagy-associated apoptosis and decreasing c-MYC levels. G9a
targeting moreover sensitizes MM cells to proteasome inhibitor (PI)
treatment. Thus, G9a targeting is a promising strategy to improve PI-based

treatment in patients with high G9a levels.
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