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Chidamide, a novel histone deacetylase inhibitor,
inhibits multiple myeloma cells proliferation
through succinate dehydrogenase subunit A
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Abstract: Most patients with multiple myeloma (MM) would finally relapse despite the fact that initial MM may turn
to remission by conventional chemotherapy. Current chemotherapy regimens have limited effect on relapse MM pa-
tients. As a new histone deacetylase inhibitor, chidamide has been used in malignancy treatment. However, it is still
unknown if chidamide can be used in MM. Here, by RNA sequencing, succinate dehydrogenase subunit A (SDHA)
was screened to be the key molecule modulated by chidamide. SDHA was downregulated in MM patients and the
expression of SDHA had negative correlation with the severity of MM. In vitro, chidamide inhibited proliferation and
invasion of MM cells, and this effect vanished after knocking down SDHA. Lenalidomide and low dose of bortezomib
had synergistic effect with chidamide, and similarly this effect was attenuated by SDHA siRNA. Moreover, chidamide
decreased the production of reaction oxygen species (ROS) via SDHA. In a word, by targeting the key molecule SDHA,

chidamide may represent a promising strategy in MM treatment.

Keywords: Multiple myeloma (MM), chidamide, succinate dehydrogenase subunit A (SDHA)

Introduction

Multiple myeloma (MM) is an incurable plasma
cell malignancy characterized by proliferation
of monoclonal plasma cells in bone marrow [1]
a. These abnormal malignant plasma cells fre-
quently lead to widely osteolytic damage. MM
is the second most frequent hematological
cancer following lymphoma, accounting for
approximately 10% of all hematological malig-
nancies [2]. In addition, MM is usually devel-
oped from a pre-malignant state, which is so
called as monoclonal gammopathy of undeter-
mined significance (MGUS) [3]. Although hema-
topoietic stem cell transplantation [4] and vari-
ous chemotherapy agents, such as cytotoxic
drug doxorubicin, proteasome inhibitor bortezo-
mib and immunomodulatory drug lenalidomide
[5], have significantly achieved longer period of
remission and increased survival time in
patients with MM, almost every patient would
eventually relapse, and traditional agents
would be probably useless [6]. Therefore, a new
therapy approach should be soon developed
and applied in clinical treatment.

Chidamide is a novel benzamide chemical cl-
ass of histone deacetylase inhibitor (HDACI)
[7]. The main target of chidamide is HDAC |
which is closely related to tumorgenesis and
progression [8]. Chidamide not only inhibits
proliferation of tumor cells directly, but also
enhances the cellular immunity ability in vari-
ous kinds of tumors [7]. To date, chidamide has
been approved in China for the oral treatment
of recurrent or refractory peripheral T-cell lym-
phoma (PTCL) [9]. But so far, the indications of
chidamide still remained limited. Therefore, it is
urgent to explore the effect of chidamide in MM
and clarify the mechanism, and this would have
positive effect on clinical prognosis of MM in
the future.

In the present study, we performed a RNA
sequencing program and chose SDHA as a
gene closely related to chidamide in MM.
Chidamide inhibited proliferation and invasion
of MM cells via SDHA. In addition, we deter-
mined the synergistic effect of chidamide and
traditional agents in MM, which was also atten-
uated by knocking down SDHA. Inhibition of
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SDH-HIFa axis might be the underlying mecha-
nism of chidamide in treating MM. This study
described for the first time the application and
mechanism of chidamide in MM.

Materials and methods
Patients

Twenty-three patients diagnosed as MM and
thirteen as MGUS were included in this study.
The histological diagnosis was established
according to IMWG 2014 criteria. The study
was approved by Shanghai Zhongshan Hospital
Review Board and informed consent was
obtained from patients in accordance with the
Declaration of Helsinki.

Bone marrow samples were obtained from MM
and MGUS patients and healthy individuals
who underwent bone marrow aspiration for
suspected hematological disease. Bone mar-
row mononuclear cells (BMMCs) were isolated
from the bone marrow samples by Ficoll-
isopaque centrifugation.

Cells and reagents

OPM-2 and H929 cell lines were purchased
from American Type Culture Collection (ATCC,
Manassas, VA, USA). Cells were cultured in
RPMI-1640 medium with 10% heat-inactivated
fetal bovine serum in a humidified atmosphere
of 95% air and 5% CO, at 37°C. Lenalidomide
was from Celgene (NJ, USA). Bortezomib was
from Jassen Pharmaceuticals (Xian, China).
Chidamide was kindly provided by Chipscreen
Biosciences (Shenzhen, China).

RNA sequencing

Total RNA was extracted from frozen sections
using Trizol agent (Invitrogen, Carlsbad, CA,
USA) and cDNA was reverse transcribed by the
reverse transcription kit (TAKARA, Japan). The
products were purified and enriched with PCR
to create the final cDNA library. The clusters of
the cDNA library were generated on the flow cell
using TruSeq PE Cluster kit and HiSeq PE flow
cell. The clusters were finally sequenced on
HiSeq. 2000 system using TruSeq SBS kit.

Genes detection

SDHA expression was analyzed by real-time
quantitative RT-PCR using 7500HT Fast Real-
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time PCR system (Applied Biosystem, Foster
City, CA, USA). SDHA: Forward, 5-AACCCGT-
GTTAATGCCTCTG-3’ and Reverse, 5-CAAACG-
AGGGAACATGTGTG-3'. LY75: Forward, 5’-TGCC-
TTGGCCTCGATATTAC-3’ and Reverse, 5-TCT-
GAGCCTCCTTTCTTCCA-3'. ITGA7: Forward, 5-
ATCAAGATTTGGCAGGATCG-3’ and Reverse, 5'-
ACACAGGGTGAATGGGAGAG-3. MEIS3: Forwa-
rd, 5-CTCACACCTGCCTCTGGTTC-3’ and Re-
verse, 5-GCAGAGGTGAAGGCAGAAGT-3'. FC-
ER2: Forward, 5-ACACATCTCCCGCTCCTCTA-3’
and Reverse, 5-CACCTGAGCTGGGGATACTC-3".
MRPL30: Forward, 5-ACGGTGGCTCACCTGTAA-
TC-3' and Reverse, 5-TACAGTGGCACCATCT-
CAGC-3'. GAPDH: Forward, 5-GAAGGTGAAGG-
TCGGAGTC-3’ and Reverse, 5-GAAGATGGTGA-
TGGGATTTC-3. Relative expressions were cal-
culated by the method of AACT.

Cell transfection

Small interfering RNA (siRNA) with SDHA tar-
geted or control siRNA for cell transfection were
synthesized by Biotend (Shanghai, China).
OPM-2 and H929 cells were transfected by
siRNA with an ultimate concentration of 100
nM according to the manufacturer’s protocol.
The transfected clones were detected by 48
hours after transfection.

Western blot

Western blot was performed as described pre-
viously [10]. Antibodies against HIFx was from
Abcam (ab16066, Cambridge, MA, USA). Anti-
body against SDHA was from Abcam (abl47-
15). Actin (Cell Signaling technology, Beverly,
MA, USA) was used to ensure equivalent pro-
tein loading.

Cell invasion assay

Cellinvasion was tested in the Matrigel Invasion
Chamber (BD Pharmingen, Franklin Lakes, NJ,
USA), which is composed of the upper and
lower compartment separated by the poly-
carbonate membranes (8 um pore size). 6 x
10 cells were incubated with RPMI-1640 me-
dium (FBS-free, 200 ul) for 24 hours and add-
ed to the upper compartment, while RPMI-
1640 with 10% FBS (500 ul) was added to
the lower compartment. After incubation with
5% CO2 at 37°C for 24 hours, cell invasion
was tested as described previously [11]. The
membrane was stained by Wright-Giemsa
staining and the invading cells were observed
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Figure 1. Genes regulated by chidamide in MM which were screened by RNA
sequencing. A. Schematic of RNA sequencing analysis on bone marrow sam-
ples of 3 MM patients. BMMCs were isolated by Ficoll centrifugation from
patients and then cultured with 6 uM chidamide or DMSO for 24 hours. B.
Volcano plots of the genes of differential expression. The differentially ex-
pressed genes were plotted as blue (down-regulated genes after chidamide
treatment) and red (up-regulated genes after treatment) points and other
genes were indicated as gray points. Non-coding genes were excluded and
top six genes which were relevant to malignancies were chosen by previous

references.

under the microscope at 40 x maghnifications
and counted in different fields of membranes in
triplicate.

Cell proliferation assay

Cells were seeded at a density of 2 x 10° ce-
lIs per well in 6-well plates and incubated at
37°C with chidamide or SDHA siRNA alone or in
combination with chidamide and siRNA. Cell
counts were calculated after 24 hours and 48
hours.

CCK8 assay

Cells were seeded at a density of 5 x 10° cells
per well in 96-well plates and incubated at
37°C with doxorubicin, bortezomib, lenalido-
mide alone or in combination with chidamide.
After 24-h incubation, 0.1 mg CCK8 was added
to each well and the absorbance was measured
at 490 nm by spectrophotometry.

Synergistic analysis

To determine the synergistic effect of chidam-
ide combined with other chemotherapeutic
agents, the combination index (Cl) method
was described by Chou and Talalay (Cl = D,/
ICX,+DB/ICX +DA*D_/ICX *ICX,) [12]. This me-
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respectively.

Lo Detection of ROS accumula-
~—— ITGAT tion

Mitochondrial ROS production
was measured as described
5 [10]. Cell lines or BMMCs
were treated with chidamide
for 24 hours or not for the
indicated time periods. CM-
H2DCFDA (5 mM) was added
30 min before collecting cells.
Flow cytometry was used to
analyze ROS production.

Statistical analysis

Differences of gene expres-

sion among groups were as-
sessed by the Mann-Whitney U test. In vitro
experimental results were expressed as mean
+ SEM. of data obtained from three separate
experiments and determined using a t-test to
compare variance. P < 0.05 was considered
statistically significant.

Results
SDHA was downregulated in MM patients

Firstly, RNA sequencing was performed to
screen target genes of chidamide in MM
patients (Figure 1A). Three MM patients were
included in this test. Their BMMCs were cul-
tured with 6 yM chidamide or not, and six of
the most significantly changed coding genes
were selected (Figure 1B). Five of them were
upregulated genes after chidamide treated,
while the other one was downregulated. The
expression status of these genes was validat-
ed by realtime RT-PCR in patients BMMCs.
Data showed that compared with DMSO-
treated cells, after adding 6 yM chidamide,
the expression of SDHA and FCER2 was in-
creased (P = 0.0412 and P = 0.0207, respec-
tively), and MRPL30 decreased (P = 0.0405)
in patients’ BMMCs, which corresponded with
the results of RNA sequencing (Figure 2A).
Then we used realtime RT-PCR to compare the
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Figure 2. SDHA was sensitive to chidamide and its ec-
topic expression was related to disease development
in MM. A. RNA was isolated from normal volunteers
and MM patients. cDNA used in Realtime RT PCR
was reverse transcribed from the RNA above. The six
most differentially expressed genes were validated
by Real-time RT PCR. After adding 6 uM chidamide,
the expression of SDHA and FCER2 was increased,
and MRPL30 decreased in patients’ BMMCs (n = 3)
compared with cells adding DMSO, (C stood for cells
with chidamide treatment). B. mRNA levels of the six
most differentially expressed genes between nor-
mal volunteers (n = 3) and MM patients (n = 3) was
detected by Realtime RT PCR. The expression of
SDHA was upregulated and ITGA7 was downregu-
lated in MM patients (N stood for normal volunteers;
M stood for MM patients). C. RNA was isolated from
normal volunteers (n = 9), MGUS (n = 13) and MM
patients (n = 23). By Realtime RT PCR, SDHA ex-
pression in normal volunteers was the highest and
followed by patients with MGUS and initial MM. Pa-
tients with relapse MM (n = 10) had the lowest SDHA
expression.
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expression of the six genes between patients
and normal individuals. The expression of
SDHA was downregulated and ITGA7 was
upregulated in MM patients (P = 0.0292 and P
= 0.0002, respectively, Figure 2B). Based on
the data above, SDHA was considered as
the most valuable target gene of chidamide in
MM. In order to determine the relationship
between expression of SDHA and severity of
the disease, we chose 10 relapsed MM pa-
tients, 13 newly diagnosed (initial) MM patients,
13 MGUS patients and 9 normal individuals to
examine the expression of SDHA. Realtime RT
PCR showed that SDHA expression in healthy
individuals was the highest and followed by
patients with MGUS and initial MM. Patients
with relapsed MM had the lowest SDHA ex-
pression (P = 0.04 and 0.05 compared with
normal individuals and MGUS patients, respec-
tively, Figure 2C).

Chidamide inhibited proliferation and invasion
of MM cells through SDHA

Ability of proliferation and invasion was the
most important characteristics of tumor cells.
Myeloma cell lines (OPM-2 and H929) were cul-
tured with an original concentration of 2*10°%/L
in order to find out the effect of chidamide on
inhibiting proliferation of MM cells. Chidamide
dramatically inhibited proliferation of both
H929 and OPM-2 cell lines (P = 0.0001 and
P = 0.0052, respectively, Figure 3A). However,
when SDHA was knocked down by siRNA, this
inhibition effect was not as powerful as be-
fore in H929 cells (Figure 3C). Similarly, as
revealed by cell invasion assay, chidamide-
treated H929 cells achieved a notably lower
percentage of cell invasion than those treat-
ed with DMSO (P = 0.0064, Figure 3B). In-
terestingly, when SDHA was knocked down,
this invasive ability was not significantly
changed no matter chidamide was added or
not (Figure 3D). Above results revealed that
SDHA acted as the key molecule in chidamide
inhibiting proliferation and invasion in MM cell
lines.

Bortezomib and lenalidomide had a synergistic
effect with chidamide via SDHA

CCK8 assay was used to determine dose-
response curves of chemotherapeutic agents
and synergistic effect of chidamide combined
with other agents. Dose-response curves of
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Figure 3. Chidamide inhibited proliferation and invasion of MM cells via SDHA. A. OPM2 and H929 cells lines treated
by 6 uM chidamide or DMSO for 48 h. Cell proliferation was measured as described in Materials and Methods.
Cells treated by chidamide proliferated much slower than cells treated by DMSO, especially in H929 cells. B. By
transwell invasion assay, invasion ability of H929 cells was significantly inhibited by 6 uM chidamide treatment
than that by DMSO. Quantifications of cell invasion were shown in the right panel. C. SDHA siRNA and control siRNA
were used as described in Materials and Methods. The ability of proliferation of H929 cells transfected with SDHA
siRNA remained a same level no matter treated by chidamide or DMSO. D. By transwell invasion assay, SDHA siRNA
transfected cells acquired no decrease in cell invasion after chidamide treatment. Quantifications of cell invasion
were shown in the right panel.

doxorubicin, bortezomib, lenalidomide and chi- the whole, the Cl of lenalidomide and low
damide were shown in Figure 4. Compared concentration of bortezomib yielded many
with each agent alone, a significant increase in of the data points to the area < 1 when com-
cell death was observed in several circum- bined with chidamide treatment, denoting
stances of combined treatment (Figure 5A synergistic interactions in MM cell line (Figure
and 5B). As shown in the right panel of Figure 5C and 5D). However, we did not found any
3A, 2.5 mg/L bortezomib and 0.6 M chidam- synergistic effect between doxorubicin and
ide induced less than 10% reduction in cell chidamide.

viability; however, in combination they achiev-

ed over 20% cell reduction, which indicated a Interestingly, as shown in Figure 5A and 5B,
synergistic effect. The similar synergistic ef- when SDHA was knocked down, cells apop-
fect happened on 0.125 g/L or 12.5 mg/L tosis induced by bortezomib and lenalidomide
lenalidomide and 0.6 uM chidamide (Figure combined with chidamide greatly decreased,
5B). However, when concentration of borte- especially by lenalidomide (P = 0.0248 and P =
zomib was 25 mg/L, there was no synergis- 0.0003, respectively at the concentration of
tic effect any more (Figure 5A, left panel). On 0.125 g/L and 12.5 mg/L, Figure 5B), which
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Figure 4. Dose-response curves of doxorubicin, bortezomib, lenalidomide
and chidamide in H929 cells. CCK8 assay was used to determine the
dose-response curves of agents. 100 uL 5*10%/L H929 cells were put into
96-wells plate. Different concentrations of agents were added to wells re-
spectively for 24 h. CCK8 assay was used as described in Materials and
Methods. Apoptosis rates of cells induced by agents were converted to
probability unit based on percentage-probability unit chart. The IC,, concen-
tration of each agent was the corresponding value at the probability unit of
5. A. Dose-response curve of doxorubicin. B. Dose-response curve of bort-
ezomib. C. Dose-response curve of lenalidomide. D. Dose-response curve of

damide did not affect the
expression of HIFa any long-
er (Figure 6B, P = 0.142). ROS
in MM patients were much
higher than that in normal
people, which caused by high-
er HIFo expression in large
extent (Figure 6D, right panel).
Chidamide inhibited ROS pro-
duction. Similar to HIFx, the
ROS production was not sen-
sitive to chidamide any more
when SDHA was knocked
down (Figure 6C, left panel, P
=0.142).

Discussion

Chidamide is an independent-
ly developed agent by Chinese
and proved to be effective in
various malignancies. In lung
cancer cell lines, Lin SH et al.
discovered chidamide allevi-
ated TGF-B induced epithelial-
mesenchymal transition [13].
Zhao B et al. found that chi-
damide inhibited pancreatic
cancer development by modu-

chidamide.

indicated the synergistic effect between chi-
damide and other agents was induced by SDHA.
When SDHA was knocked down by siRNA, not
only the percentage of cell apoptosis, but also
most of Cl between chidamide and bortezomib
or lenalidomide raised above 1, which indicat-
ed the synergistic effect tended to disappear
(Figure 5C and 5D).

Chidamide decreased ROS production through
increasing the expression of SDHA

In order to gain further mechanism of chidam-
ide-SDHA-MM axis as SDHA was reported to be
closely related to HIFA and its downstream
effect such as the production of ROS, we used
Western Blot to determine how they interact-
ed. Our result showed that when SDHA was
knocked down in H929 cells by siRNA, expres-
sion of HIF«x protein was increased (P = 0.0068,
Figure 6B). HIFa decreased after adding 6 uM
chidamide (P = 0.0488, Figure 6B, right panel).
However, when SDHA was knocked down, chi-
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lating the ratio of Bax/Bcl-2

and p21 [14]. In hepatic can-
cer, chidamide also had its treatment efficacy
[15]. Besides solid tumors, the main applica-
tion of chidamide was treatment of refrac-
tory hematologic malignancies. Chidamide has
been already used as a conventional therapy
approach for the treatment of recurrent or
refractory PTCL in China. A multicenter real-
world study of chidamide application in re-
lapsed and refractory PTCL demonstrated that
chidamide had a favorable efficacy and an
acceptable safty [16]. Li Y et al. proved chidam-
ide could target stem and progenitor cells of
acute myeloid leukemia [17]. In NK/T cell lym-
phoma, chidamide induced apoptosis through
ATM-Chk2-p53-p21 pathway [18]. However,
only limited case reports of chidamide were
published to show chidamide treatment effect
to MM [19]. The mechanisms and synergistic
effect agents of chidamide in MM still remained
vacuum. In this study, we found a probable tar-
get, SDHA, as a marker negatively correlated
with the severity of MM and was targeted by
chidamide.

Am J Cancer Res 2019;9(3):574-584
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Figure 5. Bortezomib and lenalidomide had synergistic effect with chidamide via SDHA. CCK8 assay was used to
detect the synergistic effect between agents. Different concentrations of agents were added to wells respectively
for 24 h. CCK8 was used as described in Materials and Methods. A. Left panel showed 0.025 g/L bortezomib and
0.6 uM chidamide have no synergistic effect and not regulated by SDHA siRNA. Right panel showed 0.0025 g/L
bortezomib and 0.6 uM chidamide have synergistic effect (calculated as described in materials and methods). But
the regulation effect of SDHA siRNA was not significant. B. 0.125 g/L and 0.0125 g/L lenalidomide both have syn-
ergistic effect with chidamide. And this synergistic effect was reversed by SDHA siRNA. C. Cl distribution between
bortezomib and chidamide in different inhibition rate (FA). D. Cl distribution between lenalidomide and chidamide
in different inhibition rate (FA).

SDHA encodes a subunit of succinate dehy- process regulation. As a hot spot nowadays,
drogenase (SDH), a mitochondrial enzyme in- what role ncRNAs play in chidamide regulating
volved in two essential energy-producing me- MM cells needs to be furtherly discovered. At
tabolic processes of the cell, the Krebs cycle first, the top six chidamide-regulating mRNAs
and the electron transport chain [20]. Owing were screened including SDHA. SDHA emerged
to the central function of SDH in cellular en- as the best candidate mainly because of the
ergy metabolism, it plays an important role in two step validation which confirmed sensitive
tumor suppression. SDH was mainly consid- to chidamide and differentially expressed
ered as a susceptibility gene for paraganglio- between normal volunteers and MM patients.
ma/phaeochromocytoma syndrome [21]. In SDHA was upregulated in BMMCs of patients
addition, SDH is also involved in gastrointesti- treated by chidamide; and its expression
nal stromal tumors (GISTs), renal tumors, thy- decreased in MM patients. These suggested
roid tumors, testicular seminoma and neuro- that SDH was a potential tumor suppressor
blastomas [22]. which was targeted by chidamide.

SDHA was chosen by RNA sequencing from There is a leading biochemical mechanism of
more than 16,000 genes. Non-coding RNAs how ectopic expression of SDH lead to tumor
(ncRNAs) such as long non-coding RNAs formation and development. Loss of abundant
(IncRNAs) were not considered in this study. expression of SDH leads to accumulation of
Nevertheless, it does not mean that ncRNAs succinate in cells [23]. Cells with excess
was unimportant. On the contrary, many amount of succinate which acts as an intracel-
IncRNAs may be vitally essential in biological lular messenger between mitochondria to cyto-
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Figure 6. Chidamide decreased ROS production through increasing the expression of SDHA. A. Chidamide could in-
crease the level of SDH in H929 cells showed by realtime RT PCR. B. Western blot showed that after knocking down
SDHA by siRNA in H929 cells, the level of HIFa protein increased. Chidamide could increase the expression of SDHA
and decrease the level of HIFa. But when SDHA knocked down, chidamide had little effect on HIFx expression. The
quantifications of HIFa expression were shown in the right panel. C. Mitochondrial ROS production was determined
by CM-H2DCFDA staining and flow cytometry. The production of ROS was decreased after knocking down SDHA in
H929 cells. Chidamide decreased the production of ROS. But when SDHA knocked down, chidamide had little effect
on ROS production. D. BMMCs of patients with MM produced more ROS than normal volunteers.

sol cannot hydrate and degrade HIFa. This phe-
nomenon eventually causes accumulation of
ROS, which macroscopically leads to angiogen-
esis and proliferation of tumors [24]. In our
study, chidamide raised the expression of
SDHA to inhibit accumulation of HIFa and ROS.
As a HDAC inhibitor, the underlying molecular
mechanism of chidamide regulating expression
of SDH could be acetylation of histone of SDHA
or its upstream regulators. In normal condi-
tions, von Hippel-Lindau (VHL) protein recog-
nized hydroxylated HIFx by the PHD enzymes
and then HIFx will be polyubiquitylated and
degraded. However, in SDHA deficient condi-
tions, the activity of PHD enzymes is inhibited
by accumulated succinate. HIFx is not hydroxyl-
ated and eventually escape degradation [25].
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The excess ROS produced due to these abnor-
mal HIFa induces the expression of genes
involved in cell survival, proliferation, angiogen-
esisand soon[26]. Invitro, chidamide decrease
the level of MM cells proliferation and invasion,
but these effects almost vanished after add-
ing SDHA siRNA. We inferred chidamide-SDHA-
HIFa axis as the main pathway of chidamide in
MM cells from the above phenomenon. There is
also a study showed chidamide suppressed the
pathway of HIFx and decreased the production
of ROS [27].

Chidamide was reported to have synergistic
effect with decitabine in Hodgkin lymphoma by
Jiang T et.al. As conventional chemotherapeu-
tic drugs, doxorubicin, bortezomib and lenalido-
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mide were widely used in MM patients. Zhang
H et al. found synergistic antitumor effect of
chidamide and doxorubicin in peripheral T-cell
lymphoma [28]. However, we have no evidence
that chidamide have synergistic effect with
doxorubicin in MM. Lenalidomide and bortezo-
mib showed synergistic effect under most of
the concentrations in vitro which could be at-
tenuated by knocking down SDHA. To our
knowledge, we provided first evidence that the
synergistic effect of chidamide in MM. Further
research should be performed to determine the
effect of chidamide in MM patients in order to
broaden the indication of chidamide and offer
patients better quality of life.

Conclusions

In summary, our findings identified SDHA as a
novel target of chidamide in MM cells. SDHA
was low expressed in MM patients and low
level of SDHA led to high proliferation and inva-
sion abilities in MM cells. By targeting the
key molecule SDHA, chidamide inhibited prolif-
eration and invasion of MM cells and showed
synergistic effect with lenalidomide and bort-
ezomib. Chidamide could also decrease ROS
production through increasing the expression
of SDHA. Through chidamide-SDHA pathway,
chidamide combines with traditional chemical
agents such as lenalidomide and bortezomib
might represent a promising strategy in MM
treatment.
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