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Chidamide, a novel histone deacetylase inhibitor,  
inhibits the viability of MDS and AML cells by  
suppressing JAK2/STAT3 signaling 
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Abstract: Many studies have indicated that histone deacetylase (HDAC) activity is always increased in a lot of hu-
man tumors, and inhibition of HDAC activity is a promising new strategy in the treatment of cancers. Chidamide, a 
novel HDAC inhibitor of the benzamide class, is currently under clinical trials. In this study, we aimed to investigate 
the antitumor activity of Chidamide on myelodysplastic syndromes (MDS) and acute myeloid leukemia (AML) cell 
lines and explore the possible mechanism. Chidamide exhibited efficient anti-proliferative activity on MDS and AML 
cells in a time- and dose-dependent manner, accompanied by cell cycle arrest at G0/G1 phase and cell apoptosis. 
Importantly, Chidamide possessed potent HDAC inhibition property, as evaluated by HDAC activity analysis and 
acetylation of histone H3 and H4. Moreover, Chidamide significantly increased the expression of Suppressors of 
cytokine signaling 3 (SOCS3), reduced the expression of Janus activated kinases 2 (JAK2) and Signal transducer 
and activator of transcription 3 (STAT3), and inhibited STAT3 downstream genes, including c-Myc, Bcl-xL, and Mcl-1, 
which are involved in cell cycle progression and anti-apoptosis. Therefore, we demonstrate that Chidamide exhibits 
potent inhibitory effect on cell viability of MDS and AML cells, and the possible mechanism may lie in the downregu-
lation of JAK2/STAT3 signaling through SOCS3 upregulation. Our data provide rationale for clinical investigations of 
Chidamide in MDS and AML.
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Introduction

Myelodysplastic syndromes (MDS) are a het-
erogeneous group of clonal hematopoietic 
stem cell disorders which are characterized by 
ineffective hematopoiesis, peripheral blood 
cytopenias, and high risk of transformation to 
acute myeloid leukemia (AML) [1]. AML is a 
myeloid malignancy that involves precursor 
cells with a reduced capacity to differentiate 
into more mature cellular elements and with 
increased capacity of proliferation and self-
renewal [2]. Current strategies for the treat-
ment of both MDS and AML are suboptimal. 
Thus, there is great need to develop new agents 
to improve treatment of MDS and AML.

Histone deacetylases (HDACs) are a family of 
enzymes that remove the acetyl group from his-
tone lysine residues, inducing transcriptional 
repression through chromatin condensation 
[3]. Since abnormally high expression of HDACs 
has been implicated in kinds of tumors, inhibi-
tion of HDAC activity is a promising new strate-
gy in the treatment of cancers [4]. By inhibiting 

the activity of HDAC enzymes, HDAC inhibitors 
may cause re-expression of genes abnormally 
suppressed in cancer cells, thus potentially 
reversing the malignant phenotype and induc-
ing growth inhibition, cell cycle arrest, extrinsic 
and intrinsic apoptosis.

Increasing evidence has shown that JAK2/
STAT3 signaling is frequently upregulated in 
many human cancers, and it can induce cell 
proliferation, differentiation and anti-apoptosis 
[5, 6]. Therefore, this pathway is considered a 
target for anticancer therapy in many human 
cancers. SOCS proteins, the negative regula-
tors of JAK2/STAT3 signaling, have been report-
ed to function as tumor suppressors [7].

Chidamide (CS055/HBI-8000) is a novel HDAC 
inhibitor of the benzamide class, which specifi-
cally inhibits HDAC1, 2, 3, and 10 [8]. In this 
study, we show that Chidamide possesses po- 
tent inhibitory effect against HDACs and induc-
es growth inhibition, cell cycle arrest and apop-
tosis in MDS and AML cell lines. Furthermore, 
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JAK2/STAT3 signaling is downregulated with 
the treatment of Chidamide.

Materials and methods

Reagents

Chidamide was supplied by Shenzhen Chip- 
screen Biosciences Ltd. (Shenzhen, China) and 
dissolved in dimethyl sulfoxide (DMSO) at a 
concentration of 50 mM. Suberoylanilide hydro- 
xamic acid (SAHA) was purchased from Sigma 
(St. Louis, MO, USA) and dissolved in DMSO at 
a concentration of 50 mM.

Cell culture

MDS cell line SKM-1 was gifted from Professor 
Xiang Li in Jiangnan University. Acute erythro-
leukemia cell line HEL was purchased from the 
American Type Culture Collection (ATCC, Rock- 
ville, MD, USA). Cells were cultured in RPMI-
1640 with 10% fetal bovine serum and penicil-
lin (100 units/ml) /streptomycin (100 µg/ml). 
All cells were maintained in humidified air con-
taining 5% CO2 at 37°C.

Cell growth assay

The cells were plated in 96-well plate (5000 
cells/well) and treated with different doses of 
Chidamide and SAHA for 24, 48 and 72 hours. 
At different time points, the cell number was 
measured using Cell-Counting Kit-8 (CCK8) pro-
liferation assay kit (DOJINDO, kamimashiki gun 
Kumamoto, Japan). 10 µL of CCK-8 solution 

were added to each well of the plate. After incu-
bation for 2 hours at 37°C, the plates were 
measured at 450 nm using a microplate reader 
(Biotech, NY, USA).

Flow cytometry analysis

The proportion of apoptotic cells was quantified 
by Alexa Fluor 488 Annexin V/propidium iodide 
(PI) dual staining (Invitrogen, Carlsbad, CA, 
USA). Following drug treatment, cells were har-
vested and washed with phosphate-buffered 
saline (PBS), and re-suspended in 100 μL of 
binding buffer. Then incubate cells with 5 μL 
Annexin V and 1 μL PI for 15 minutes in the 
dark at room temperature. Analyze the stained 
cells by flow cytometry as soon as possible. For 
cell cycle analysis, the cells were washed with 
PBS and then re-suspended in 75% ice-cold 
ethanol overnight. After that, the cells were har-
vested and re-suspended in PBS with 100 μg/
ml RNase A and 100 mg/ml PI for 30 minutes. 
Cell cycle distribution was performed using a 
FACS Calibur system flow cytometer with 
CellQuest software (Becton-Dickinson, Sunny- 
vale, CA, USA). The percentage of cells was ana-
lyzed using ModFit LT software program.

HDAC fluorescence activity assay

Cells were treated with different doses of 
Chidamide and SAHA for 24 hours, and then 
cell lysate was subjected to a HDAC Fluorometric 
Activity Assay Kit (Biovision, Milpitas, CA, USA) 
to determine the HDAC activity. 50 µg of cell 
lysate was added to react with fluorometric 
substrate and incubated at 37°C for 30 min-
utes. After the incubation, the lysine developer 
in this kit was added and the mixture was incu-
bated for another 30 minutes at 37°C. 
Fluorescence was detected by plate reader 
paradigm detection platform (Biotech, NY, USA) 
with Ex=360 nm (excitation) and Em=465 nm 
(emission).

Real-time PCR

Total RNA was extracted using the RNeasy Mini 
Kit (QIAGEN, Hilden, Germany) following the 
manufacturer’s instructions. cDNA was synthe-
sized using the Revert Aid TM First Strand cDNA 
Synthesis Kit (Fermentas, Burlington, Canada) 
according to the manufacturer’s protocol. PCR 
was performed with Real Master Mix (Takara, 
Dalian, China) on an ABI 7500 real-time PCR 
machine (Applied Biosystems, Foster, CA, USA). 
Conditions were as follows: hold stage was 
95°C for 30 s, and cycling was 40 cycles of 

Table 1. Primer sequences for quantitive real-
time PCR
Genes Primer sequences (5’ to 3’)
SOCS3 Forward Primer CCTGCGCCTCAAGACCTTC

Reverse Primer GTCACTGCGCTCCAGTAGAA
JAK2 Forward Primer TCTGGGGAGTATGTTGCAGAA

Reverse Primer AGACATGGTTGGGTGGATACC
STAT3 Forward primer CAGCAGCTTGACACACGGTA

Reverse primer AAACACCAAAGTGGCATGTGA
p21 Forward primer ACATCGCCAAGGAAAAACGC

Reverse primer GTCTGTTTCGGTACTGTCATCC
c-Myc Forward primer GGCTCCTGGCAAAAGGTCA

Reverse primer CTGCGTAGTTGTGCTGATGT
Bcl-xL Forward primer GAGCTGGTGGTTGACTTTCTC

Reverse primer TCCATCTCCGATTCAGTCCCT
Mcl-1 Forward primer TGCTTCGGAAACTGGACATCA

Reverse primer TAGCCACAAAGGCACCAAAAG
GAPDH Forward primer TGTGGGCATCAATGGATTTGG

Reverse primer ACACCATGTATTCCGGGTCAAT
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95°C for 5 s, 60°C for 30 s, and 72°C for 30 s. 
The primer sequences are listed in Table 1.

Western blot analysis

After treatment of cells with Chidamide and 
SAHA for 24 hours, cells were washed with ice-
cold PBS and lysed with ice-cold lysis buffer. 
Lysates were centrifuged at 14,000 r/min for 
10 minutes at 4°C and the supernatant was 
collected. Protein concentrations were deter-
mined using the bicinchoninic acid (BCA) assay 
(CWBIO, Beijing, China). 50 μg of protein was 
electrophoresized on 8 to 15% sodium dodecyl 
sulfate-polyacrylamide (SDS-PAGE) gel electro-
phoresis and transferred to poly (vinylidene 
difluoride) membranes. After incubation at 4°C 
with the primary antibodies against acetyl-his-
tone H3 (Lys9), acetyl-histone H4 (Lys8), p21, 
STAT3, p-STAT3, JAK2, p-JAK2, SOCS3, c-Myc, 
BCL-xL, Mcl-1 and GAPDH (Cell Signaling 
Technologies, Boston, MA, USA) overnight, the 
blots were washed, exposed for 1 hour to cor-

responding HRP-conjugated secondary anti-
bodies, and finally detected by chemilumines-
cence reagents (Millipore, Billerica, MA, USA).

Statistical analysis

Each experiment was performed at least three 
times and the data are presented as mean ± 
SEM for the indicated number of separate 
experiments. Student’s t-test was used to com-
pare the mean of each group with that of the 
control group in experiments. All analysis was 
performed by SPSS 17.0 System. Results were 
considered to be significant if the P-value was 
less than 0.05.

Results

Chidamide inhibits HDAC enzyme activity in 
MDS and AML cell lines

To determine the efficacy of Chidamide on MDS 
and AML cell lines, we assessed HDAC enzyme 

Figure 1. Effect of Chidamide on HDAC enzyme activity and protein expression in MDS and AML cells. A. Effect of 
Chidamide on HDAC enzyme activity. SKM-1 and HEL cells were treated with different concentrations of Chidamide 
or SAHA for 24 h and then HDAC activities were detected as described in Materials and Methods. Data represent 
mean ± SEM from at least three independent experiments. B. Effect of Chidamide on HDAC inhibition markers. 
Cells were treated with Chidamide or SAHA for 24 h and then harvested for HDAC inhibition marker (acetyl-histone 
3, acetyl-histone 4) detection using western blotting. 
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activity under treatment of Chidamide or SAHA 
in SKM-1 and HEL cells through HDAC fluores-
cence activity assay. As shown in Figure 1A, 

Chidamide inhibited HDAC enzyme activity in a 
concentration-dependent manner, which is 
more potent than inhibitory activity of SAHA. 

Figure 2. Chidamide reduces the cell viability of MDS and AML cells. (A) Time and dose-dependent effect of Chidam-
ide and SAHA on the inhibition of cell growth in MDS and AML cells lines. SKM-1 and HEL cells were treated with dif-
ferent concentrations of Chidamide or SAHA for 24 h, 48 h and 72 h, and then cell viability was determined by CCK-8 
assay. (B, C) Effect of Chidamide and SAHA on the progression of cell cycle. SKM-1 and HEL cells were treated with 
3 μM of Chidamide or SAHA for 24 h, and then cell cycles were determined by flow cytometry (B). The cell cycle dis-
tribution was quantified in Chidamide- or SAHA-treated and untreated cells (C). (D, E) Effect of Chidamide and SAHA 
on cell apoptosis. SKM-1 and HEL cells were treated with different concentrations of Chidamide or SAHA for 48 h, 
and then cell apoptosis was determined by AnnexinV-FITC/PI staining. The quantitative data for the percentage of 
apoptotic cells were pooled from three independent experiments (D). Dot plots of Annexin V-FITC/PI-stained SKM-1 
cells upon different concentrations of Chidamide (E). Data represent mean ± SEM from at least three independent 
experiments. *P<0.05; compared with the respective control group.
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We further evaluated the acetylation of lysine 
residues on histones H3 and H4. Western blot 
analysis demonstrated that acetylation of his-
tone H3 at Lys9 and the acetylation of histone 
H4 at Lys8 were significantly increased after 
administration of Chidamide and SAHA for 24 
hours (Figure 1B). These results demonstrate 
that Chidamide has potent inhibitory effects on 
HDAC enzyme activity, further inducing acetyla-
tion of histone H3 and H4 lysine residues in 
SKM-1 and HEL cells.

Chidamide induces growth inhibition, cell cycle 
arrest and apoptosis

To investigate the effects of Chidamide on cell 
proliferation in comparison with SAHA in MDS 
and AML, SKM-1 and HEL cells were exposed to 
Chidamide or SAHA at concentrations ranging 
from 0.3 to 30 μM for 24, 48 or 72 hours. As 
shown in Figure 2A, Chidamide exhibited anti-
proliferation potency in both cell lines exam-
ined, which is similar with SAHA. Moreover, cell 
growth was inhibited in a time- and dose-
dependent manner. Cell cycle analysis showed 
that Chidamide induced G0/G1 phase arrest in 
SKM-1 and HEL cells. As indicated in Figure 2B 

and 2C, the cell proportion at G0/G1 phase 
increased from (38.0±1.5)% to (84.7.5±4.8)% 
in SKM-1 cells and increased from (39.0±0.4)% 
to (54.2±4.6)% in HEL cells respectively, after 
exposure to 3 μM of Chidamide for 24 hours. At 
the same time, proportion of S phase cells 
decreased dramatically. In addition, the cell 
cycle arrest effects of Chidamide were similar 
to SAHA. Apoptosis analysis further confirmed 
that Chidamide induced significant apoptosis in 
both cell lines. In SKM-1 cells, treatment with 3 
μM of Chidamide for 48 hours killed nearly half 
of cells with levels slightly lower than that of 
SAHA; while in HEL cells, majority of cells died 
with 10 μM of Chidamide. Moreover, this apop-
tosis inducing effect was also dose-dependent 
(Figure 2D and 2E). Taken together, these 
results demonstrate that Chidamide inhibits 
cell proliferation and induces G0/G1 phase 
arrest and cell apoptosis in SKM-1 and HEL 
cells.

Chidamide downregulates levels of c-Myc, Bcl-
xL and Mcl-1 while upregulates p21 

To gain some insight into the underlying molec-
ular mechanism of the anti-proliferative and 

Figure 3. Chidamide downregulates 
c-Myc, Bcl-xL and Mcl-1 while upregu-
lates p21. A. Effect of Chidamide on 
the mRNA expression of p21, c-Myc, 
Bcl-xL and Mcl-1. SKM-1 and HEL cells 
were treated with 3 μM of Chidamide 
or SAHA for 24 h, and then harvested 
for mRNA expression analysis using 
quantitative real-time PCR. B. Effect of 
Chidamide on the protein expresson 
of p21, c-Myc, Bcl-xL and Mcl-1. Cells 
were treated with Chidamide or SAHA 
for 24 h and then harvested for west-
ern blot analysis. Data represent mean 
± SEM from at least three independent 
experiments. *P<0.05; compared with 
the respective control group.
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pro-apoptotic activity of Chidamide in SKM-1 
and HEL cells, we evaluated the mRNA and pro-
tein expression of p21, c-Myc, Bcl-xL and Mcl-1, 
which play important roles in regulating cell 
growth and apoptosis. Real-time PCR analysis 
demonstrated that the mRNA level of p21 was 
obviously upregulated, while the expression of 
c-Myc, Bcl-xL and Mcl-1 was downregulated  
significantly after exposure to 3 μM of Chidami- 
de for 24 hours in both cell lines (Figure 3A). 
Western blot analysis further confirmed that 
Chidamide increased the protein expression of 
p21 and decreased that of c-Myc, Bcl-xL and 
Mcl-1, with the similar effects to SAHA (Figure 
3B). These results indicate that Chidamide may 
induce G0/G1 phase arrest and cell apoptosis 
through upregulation of p21 and downregula-
tion of c-Myc, Bcl-xL and Mcl-1 in SKM-1 and 
HEL cells.

Chidamide suppresses JAK2/STAT3 signaling

The JAK2/STAT3 signaling pathway is an impor-
tant cell-growth promoting pathway which is 

aberrantly activated in most cancers. Pharma- 
cological inhibition of JAK2/STAT3 signaling 
could induce cell cycle arrest and cell apopto-
sis. C-Myc, Mcl-1, and Bcl-xL are the down-
stream targets of JAK2/STAT3 signaling. Our 
investigation that Chidamide and SAHA treat-
ment results in G1 phase arrest and induction 
of apoptosis, accompanied by the downregula-
tion of c-Myc, Mcl-1 and Bcl-xL, suggests that 
inhibition of HDACs by Chidamide or SAHA may 
suppress the JAK2/STAT3 signaling. Indeed, 
after incubation with Chidamide or SAHA for 24 
hours, the mRNA levels of JAK2 and STAT3 
decreased dramatically in SKM-1 and HEL cells 
(Figure 4A). In addition, western blot analysis 
showed that the protein levels of phosphorylat-
ed JAK2 and STAT3 as well as total JAK2 and 
STAT3 were diminished in Chidamide- or SAHA-
treated cells (Figure 4B). Importantly, we found 
that SOCS3, the negative regulator of JAK2/
STAT3 signaling, was dramatically upregulated 
in both mRNA and protein levels with the treat-
ment of Chidamide or SAHA, which may account 
for their inhibitory effect on JAK2/STAT3 signal-

Figure 4. Effect of Chidamide on JAK2/STAT3 signaling. A. Effect of Chidamide on the mRNA expression of SOCS3, 
JAK2, and STAT3. SKM-1 and HEL cells were treated with 3 μM of Chidamide or SAHA for 24 h, and then harvested 
for mRNA expression analysis using quantitative real-time PCR. B. Effect of Chidamide on the protein expresson of 
SOCS3, p-JAK2, total-JAK2, p-STAT3, total-STAT3. Cells were treated with 3 μM of Chidamide or SAHA for 24 h, and 
then harvested for western blot analysis. C. The possible mechanism of cell cycle arrest and apoptosis-inducing ef-
fect of Chidamide on MDS and AML cells. HDAC inhibition leads to upregulation of SOCS3, and then downregulation 
of JAK2/STAT3 signaling. Some of the downstream targets are associated with cell cycle arrest and anti-apoptosis. 
Upregulation of p21 by Chidamide is also involved in cell cycle arrest. Data represent mean ± SEM from at least 
three independent experiments. *P<0.05; compared with the respective control group.
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ing. Therefore, these results indicate that 
Chidamide upregulates the expression of 
SOCS3 and thus suppresses JAK2/STAT3 sig-
naling in SKM-1 and HEL cells. 

Discussion

In this study, we have shown that Chidamide 
possesses potent HDAC inhibition property and 
exhibits efficient anti-proliferative activity on 
MDS and AML cells, accompanied by cell cycle 
arrest at G0/G1 phase and cell apoptosis. 
Moreover, Chidamide significantly upregulates 
the expression of SOCS3 and induced down-
regulation of JAK2/STAT3 signaling, including 
some downstream targets, c-Myc, Bcl-xL, and 
Mcl-1, which are involved in cell cycle progres-
sion and anti-apoptosis.

Recently, it has been recognized that epigene-
tic changes are playing critical roles in the 
pathogenesis of MDS and AML. Thus, epigene-
tic modification is identified as a therapeutic 
strategy, and histone acetylation alteration is 
one of these approaches. Indeed, many HDAC 
inhibitors are in clinical trials of patients with 
MDS and AML, and the overall response rates 
generally range from 10% to 30% [9-12]. 
Combination of HDAC inhibitors and hypometh-
ylating agents suggests significant activity in 
patients with advanced, relapsed-refractory 
AML and MDS [13-15]. Thus, HDAC inhibitors 
have become promising agents in recent years. 
Considering the adverse events of pan-class 
HDAC inhibitors such as fatigue, nausea, 
anorexia, diarrhea, thrombus and thrombocyto-
penia, selective HDAC inhibitors targeting spe-
cific isoforms may reduce toxicity [16, 17]. 
HDAC1, 2 and 3 are most frequently overex-
pressed in human tumors, and knockdown of 
HDAC1, 2 or 3 is sufficient to inhibit tumor 
growth in vivo [18, 19]. Particularly, the expres-
sion of HDAC2 was possibly increased in MDS 
and AML [20]. Thus, targeting of Class I iso-
forms has been a promising approach. In this 
study, we explored the effects of a novel Class I 
selective HDAC inhibitor Chidamide which has 
shown potent inhibitory effects on many cancer 
cells [8, 21], but few studies have been report-
ed in MDS cells. In present study, we chose 
MDS cell line SKM-1 cells as the target and 
proved that Chidamide could play a role in 
inhibiting MDS cells, in addition to AML cells. 

P21, also known as cyclin-dependent kinase 
(CDK) inhibitor 1A, functions as a negative reg-

ulator of cell cycle progression at G1, which 
plays a critical role in the suppression of tumor 
cell proliferation [22]. The expression of p21 is 
always regulated by HDAC inhibitors [23-25]. 
C-Myc is reported to induce the expression of 
several positive regulators of the cell cycle such 
as cyclins, CDKs and E2F transcription factors, 
and to repress cell cycle inhibitors such as p15, 
p16, p21 or p27, thus stimulating the cell cycle 
progression and the cellular proliferation [26]. 
Our data showed that Chidamide significantly 
elevated the expression of p21 while decreased 
the level of c-Myc, suggesting that cycle arrest 
at G0/G1 phrase induced by Chidamide may be 
put down to its promotion of p21 and suppres-
sion of c-Myc. Induction of apoptosis upon 
HDAC inhibitors treatment has previously been 
shown in various tumors [21, 27, 28]. We found 
that Chidamide induced apoptosis in SKM-1 
and HEL cells in a dose-dependent manner, 
along with the reduced expression of anti-apop-
totic proteins, Bcl-xL and Mcl-1, indicating that 
downregulation of anti- apoptotic proteins may 
be one of the mechanisms of apoptosis induc-
tion upon Chidamide treatment. Thus, these 
data together indicate that Chidamide inhibits 
cell growth by cell cycle arrest at G0/G1 phase 
and apoptosis induction in MDS and AML cells.

The aberrantly activated JAK2/STAT3 signaling 
is critical in malignant progression by promot-
ing cell growth. Moreover, SOCS3, the negative 
regulator of the JAK2/STAT3 signaling, is proved 
to have tumor suppressor functions [7]. In cur-
rent study, our data indicated that Chidamide 
elevated the mRNA and protein levels of 
SOCS3, and decreased the expression of JAK2, 
pJAK2, STAT3, and pSTAT3. Furthermore, 
c-Myc, Bcl-xL and Mcl-1, known as downstream 
targets of JAK2/STAT3 signaling, were also 
downregulated. Thus, we postulated that 
Chidamide-induced cell cycle arrest and apop-
tosis can be attributed to the downregulation of 
JAK2/STAT3 signaling (Figure 4C). In agree-
ment with our study, J Minami et al [19] demon-
strated that phosphorylation of STAT3 was 
downregulated upon HDAC3 inhibition in multi-
ple myeloma. HDAC inhibitors are always asso-
ciated with re-expression of genes abnormally 
suppressed in cancer cells by restoring acetyla-
tion status of histones and relaxing the chroma-
tin structure. HDAC inhibitor TSA was reported 
to increase in the acetylation of H3 and H4 his-
tone proteins associated with the promoter 
regions of SOCS3 in colorectal cancer cells 
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[28]. In this study, acetylation of histone H3 
and H4 in SKM-1 and HEL cells was induced 
upon Chidamide treatment. Thus we speculate 
that the mechanism of Chidamide-induced 
upregulation of SOCS3 in SKM-1 and HEL cells 
may also due to the accumulation of acetylated 
H3 and H4 in its promotor regions, which may 
need to be further elucidated.

Therefore, we demonstrate that Chidamide 
inhibit the viability of MDS and AML cells, caus-
ing G0/G1 phase arrest and apoptosis, and the 
possible mechanism may lie in the downregula-
tion of JAK2/STAT3 signaling through SOCS3 
upregulation apart from the upregulation of 
p21 (Figure 4C). Thus, with comparable anti-
tumor effort to SAHA and possibly more favor-
able tolerability, Chidamide is a potential candi-
date agent in MDS and AML.
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