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Multiple myeloma (MM) accounts for 10% of hematological tu-
morsand 1% of all cancers, affecting predominantly elderly peo-
ple. In recent years, proteasome inhibitors (Pls)together with au-
tologous stem cell transplantations (ASCT) and other new drugs,
have increased the general survival rate of patients. Indeed, the
introduction of bortezomib (BTZ) and carfilzomib (CFZ)into the
clinic has established new standards of care for the treatment
of patients affected by MM. However, relapses and disease pro-
gressions are common, highlighting the prominent role ofinnate
and acquired drug resistance. Finding new therapeutic strategies
to overcome resistance in MM and broaden Pls applicability to
other pathologies, is essential for improving patient conditions
and their standard of life. Exploiting genetic and pharmacologi-
cal screenings, we identified several CFZ synthetic lethal inter-
actions. Here, we describe that the lysine-specific demethylase
1 (LSD1) isa feasible therapeutic target whose inhibition can
synergize with CFZ treatment. Specifically, we found that LSD1
silencing enhanced CFZ responsiveness in both Pl-resistantand
sensitive MM cells. Moreover,the small-molecule LSD1 inhibi-
tor(SP2509)triggered synergistic cytotoxicityin combination with
all FDA-approvedPls in MM, Burkitt’s lymphoma (BL)and diffuse
large B-cell lymphomas (DLBCL). Overexpression of exogenous
LSD1in MM cells previously silenced and treated with CFZ,res-
cued cell viability excluding off-target effects.CFZ/SP2509ex-
hibited a favorable cytotoxicity profile toward peripheral blood
mononuclear cells and bone marrow-derived stromal cells. Fur-
thermore, the clinical potential of LSD1-proteasome inhibition
wasassessedex-vivoin primary CD138+ cells of MM patients and
in vivoby exploiting different MM xenograft models, resulting in
inhibition of tumor progression.RNA-Segand Reverse-Phase Pro-
tein micro-Arrays(RPPA)were then exploited to understand the
molecular mechanisms by which LSD1 inhibition could increase
sensitivity to Pls. Among the others, DNA damage and cell cycle
checkpoint signaling were the most affected pathways by CFZ/
SP2509combinedtreatment. Taken together, these findings indi
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