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VLX1570 induces apoptosis through the generation of ROS and
induction of ER stress on leukemia cell lines
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1 | INTRODUCTION

Acute myeloid leukemia (AML) is characterized by clonal expan-
sion of myeloid blasts in the peripheral blood and bone marrow.!

Abstract

A novel proteasome deubiquitinase inhibitor, VLX1570, has been highlighted as a
promising therapeutic agent mainly for lymphoid neoplasms and solid tumors. We
examined in vitro effects of VLX1570 on eight myeloid and three lymphoid leuke-
mia cell lines. From cell culture studies, 10 out of 11 cell lines except K562 were
found to be susceptible to VLX1570 treatment and it inhibited cell growth mainly
by apoptosis. Next, to identify the signaling pathways associated with apoptosis,
we performed gene expression profiling using HL-60 with or without 50 nmol/L of
VLX1570 for 3 hours and demonstrated that VLX1570 induced the genetic pathway
involved in “heat shock transcription factor 1 (HSF1) activation”, “HSF1 dependent
transactivation”, and “Regulation of HSF1 mediated heat shock response”. VLX1570
increased the amount of high molecular weight polyubiquitinated proteins and the
expression of HSP70 as the result of the suppression of ubiquitin proteasome sys-
tem, the expression of heme oxygenase-1, and the amount of phosphorylation in JNK
and p38 associated with the generation of reactive oxygen species (ROS) induced
apoptosis and the amount of phosphorylation in elF2a, inducing the expression of
ATF4 and endoplasmic reticulum (ER) stress dependent apoptosis protein, CHOP, and
the amount of phosphorylation slightly in IRE1a, leading to increased expression of
XBP-1s in leukemia cell lines. In the present study, we demonstrate that VLX1570
induces apoptosis and exerts a potential anti-leukemic effect through the generation
of ROS and induction of ER stress in leukemia cell lines.
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The prognosis of patients with AML has been improved by advances
in hematopoietic stem cell transplantation (HSCT).?® Dombret and
Gardin reported that more than 80% of younger patients with AML
reach complete remission with 5-year overall survival up to 40%.*
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