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Abstract: Objective: We aimed to explore the effect of BET inhibitors on the pharmacological and immune check-
point PD-L1 expressions of gastric cancer cells. Methods: We treated gastric cancer cells with the BET inhibitor
0TX015 and determined the apoptosis and proliferation of the gastric cancer cells using flow cytometry and CCK8
experiments, respectively. Then, we determined the expression changes of the proliferation and apoptosis-related
genes before and after the OTX015 treatment using qPCR and Western blot. Next, we examined the mRNA and pro-
tein expression changes before and after the OTX015 treatment using flow cytometry and gPCR. To demonstrate the
interaction between the BRD2/4 protein and the PD-L1 promoter, we performed ChlP experiments. After that, we
tested the Killing effect of the immune cells co-incubated with gastric cancer cells treated with or without OTX015 by
LDH, and we detected the secretion of cytokines using ELISA. Finally, we collected patient samples and tested the
expressions and correlations of BRD2/4 and PD-L1 in the patient samples using qPCR. Results: OTX015 can inhibit
gastric cancer cell proliferation and promote gastric cancer cell apoptosis through pharmacological effects. In ad-
dition, OTX015 can also promote the killing effect of immune cells by inhibiting PD-L1. At the same time, in patient
samples, BRD2/4 is consistent with the expression of PD-L1 and related to the clinical characteristics of patients.
Conclusion: OTX015 is a drug with a potential dual anticancer effect.
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Introduction position of acetylated histones as a “reader”

protein, thereby promoting target gene expres-

Recently, the incidence of cancer has been ris-
ing due to various factors in China [1]. In China,
gastric cancer has become the second most
lethal and fourth most common type of cancer
[2, 3]. However, due to the easy metastasis
and recurrence of gastric cancer, we currently
lack a method to completely cure gastric can-
cer [4]. With the continuous progress of basic
research, researchers have found that epigen-
etic genetic modification is also an important
determinant in tumors [5-8]. In epigenetics,
epigenetic changes such as histone methyla-
tion, acetylation, and DNA methylation all are
involved in the transcriptional regulation of
oncogenes. Therefore, in response to these
epigenetic changes, researchers have devel-
oped a series of small molecular drugs [9-13].
The bromodomain and the extra-terminal do-
main (BET) family are important components
of epigenetic inheritance, which can recruit
transcription factors such as cyclin T1 to the

sion [14]. Among them, the researchers found
that BRD2 and BRD4 can interact with se-
quences upstream of the promoter region of
the cancer-related genes to promote the ex-
pressions of related genes [15]. As a result,
researchers have developed a series of
small molecule inhibitors that target BRD2
and BRD4, including JQ1, OTX015, and PFl. In
previous studies, researchers found that, on
the one hand, BET protein inhibitors can inhibit
the proliferation of cancer cells, and, on the
other hand, they can also increase the apopto-
sis of cancer cells [16, 17].

Recently, some studies found that some small
molecule inhibitors related to epigenetic genet-
ic modification can improve the killing effect of
immune cells on cancer cells by improving
the microenvironment of the tumor cells [18-
20]. In autoimmune function, immune check-
points play an important role [21]. Researchers
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found that there are different cell proteins on
the cell surface that activate or inhibit the
activity of immune cells, namely immune che-
ckpoints, including CD40L, CD137/4-1BB,
CTLA4, and CD279/PD1. The immune check-
point protein on the cell surface and the li-
gand protein on the tumor surface work togeth-
er as an immune switch to regulate immune
function [21-25].

In the tumor cells of many cancer patients, the
cells will overexpress PD-L1, which interacts
with the PD-1 expressed by immune cells, caus-
ing the immune cells to fail to recognize the
tumor cells [26]. Therefore, disrupting the
combination of PD1 and PD-L1 is a proven
immunotherapy option for cancer [27, 28].
Interestingly, in 2017, researchers found that
JQ1, a BET protein inhibitor, significantly re-
duces the mRNA level of PD-L1 in lymphoma
cells [29]. This suggests that the BET protein
could be involved in controlling the expressions
of immune checkpoint proteins.

We explored the effect of the BET inhibitor
0OTX015 on gastric cancer cells. On the one
hand, we further confirmed that the BET inhibi-
tor OTX015 can promote the apoptosis of gas-
tric cancer cells and inhibit the proliferation of
gastric cancer cells, which are time- and dose-
dependent. On the other hand, we also found
that BRD2 and BRD4 can interact with the
promoter region of PD-L1, thereby regulating
the expression of PD-L1. After treatment with
OTX015, we discovered that the mRNA and
protein levels of PD-L1 had decreased. When
the expression of PD-L1 decreased, we found
that the killing effect of PBMCs on gastric can-
cer cells increased significantly after the co-
incubation of PBMCs and gastric cancer cells,
which indicated that OTX015 can also hinder
the immune escape of tumor cells. Finally, we
measured the mRNA levels of PD-L1, BRD2,
and BRD4 in the gastric cancer patient sam-
ples. We found that the mRNA level of PD-L1
was consistent with the mRNA levels of BRD2
and BRD4 in the gastric cancer samples. This
suggests that 0TX015, a BET inhibitor, has dual
effects on gastric cancer cells.

Materials and methods
Antibodies and reagents

The antibodies and reagents that we used
include: anti-GAPDH (abcam, ab181602, 1:
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5000), anti-Caspase-3 (abcam, ab32351, 1:
2000), anti-BRD2 (abcam, ab245436, 1:1000),
anti-Bcl2 (abcam, ab42124, 1:2000), anti-
BRD4 (abcam, ab243862, 1:1000), goat anti-
rabbit 1gG HRP (abcam, ab205718, 1:5000)
were purchased from Abcam. PMD18-T (6011)
was purchased from Takara (Beijing, China).
FastFire qPCR PreMix (SYBR Green) (FP208), a
cell genome extraction kit (DP304), and a plas-
mid extraction kit (DP103, DP108, DP117)
were purchased from Tiangen (Beijing, China). A
Gel Extraction Kit (CW2302) was purchased
from CWBIO (Nanjing, China).

Cell culture

The SGC7901 cells were cultured in DMEM
medium that contained 10% FBS (Gibco), and
1% penicillin/streptomycin (Gibco). As usual,
the SGC7901 cells were maintained at 37°C in
a 5% CO, atmosphere and passaged every 2
days.

Western blot

Atotal of 1 x 108 SGC7901 cells treated with or
without the indicated concentrations OTX015
were collected and lysed with a RIPA buffer.
After that, we detected the protein concentra-
tion with the BCA assay, and the same am-
ount of protein was subjected to SDS PAGE
gel, 80 V electrophoresis for 90 min, then
transferred on N.C membrane with 220 A for 2
h. The NC membrane of the corresponding
size band was cut off and blocked with 5%
BSA for 1 h, then incubated with a correspond-
ing primary antibody at 4°C overnight. The next
day, the bands were incubated with the corre-
sponding secondary antibodies for 2 h at room
temperature. The bands were incubated with
an ECL luminescent solution in the dark for 3
minutes and then exposed using an exposure
system to save the pictures.

Vector construction

Individual sgRNA constructs targeting BRD2
and BRD4 were cloned into lentiCRISPR v 2.0
(addgene 52961). The primer sequence was as
follows: sg-BRD2-F: 5-CGA CCA CTC TCT CTA
CGC AT-3’; sg-BRD2-R: 5-ATG CGT AGA GAG
AGT GGT CG-3’; sg-BRD4-F: 5-ACT AGC ATG TCT
GCG CTC AG-3’; sg-BRD4-R: 5-CTC AGG GCA
GAC ATG CTA GT-3..
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ELISA quantification of the antigen IL-2 and
TNF-o levels

In a 6-well plate, we added a total of 1 x 10°
SGC7901 cells treated with or without the indi-
cated concentrations OTX015 and 1 x 10°
PBMCs. After 48 h, we collected the cell super-
natant and then measured the IL-2 and TNF-a
using the IL-2 and TNF-a ELISA kit IL-2 (R&D
Systems, Inc., Minnesota, USA).

ChIP experiments

We performed chromatin immunoprecipita-
tion (ChIP) experiments (Millipore). In short,
SGC7901 cells were cross-linked with 1%
formaldehyde for 20 min at room tempera-
ture and then quenched with 0.125 M glycine
for 10 min. The cells were collected and then
lysed with an SDS lysis buffer. The cell geno-
me was disrupted to a size of 200-1000 bp
using a sonicator (Bioruptor) for 12 min (8 s on
and 8 s off) at 4°C. The broken gene compo-
nent is divided into three parts, which are the
input group, the IgG mock group, and the anti-
BRD2/4 group. Then, the 1gG mock group
and the anti-BRD2/4 group were incubated
with the antibody-IgG, the antibody-BRD2, or
the antibody-BRD4 at 4°C overnight. We ad-
ded Protein G/A-labeled Dynabeads to each
group at 4°C for 2 h. The elution buffer was
used to elute the magnetic bead-linked immu-
noprecipitate, and then 5 M NaCl was used to
uncrosslink. The proteinase and RNA were
digested with proteinase K and RNase, respec-
tively, and the DNA was retained. Finally, the
immunoprecipitated DNA was subsequently
analyzed using gPCR. The primer sequence
was as follows: BRD2-F: 5’-GGA AGAT GAG GAG
GAC GAG G-3’; BRD2-R: 5-TGG GCT TGG ATA
TTG GAC CC-3’; BRD4-F: 5-ATA CCT GCT CAG
AGT GGT GC-3’; BRD4-R: 5-TGT TCC CAT ATC
CAT AGG CGT-3.

Real-time quantitative PCR

SGC7901 cells treated with or without the indi-
cated concentrations of OTX015 in the 6-well
plate were digested with 1 ml Trizol for 30 min,
and then the total RNA of the cells was extract-
ed according to the Trizol method. The relative
expression levels were calculated using the
formula of 1/2ACt. The primer sequence was
as follows: BRD2-F: 5-GGA AGA TGA GGA GGA
CGA GG-3’; BRD2-R: 5-TGG GCT TGG ATA TTG
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GAC CC-3’; BRD4-F: 5-ATA CCT GCT CAG AGT
GGT GC-3’; BRD4-R: 5-TGT TCC CAT ATC CAT
AGG CGT-3’; C-myc-F: 5-CGA CGA GAA GCG TAG
CTT TT-3’; C-myc-R: 5-CTC GCC GTT TCC TCA
GTA AG-3’; Cyclin D1-F: 5-TGC CAC AGA ACA
GAA GTT CAT T-3’; Cyclin D1-R: 5-AGA AGG GCT
TCA ATC TGT TCC-3’; PD-L1-F: 5-CCA TCC CGC
TCT TCA TTC AGA-3’; PD-L1-R: 5-AGG TGG CAG
TGA AGC TCG A-3’; B-actin-F: 5’-CAC CTA GGA
CCC GCC CCT CTC TAG-3; B-actin-R: 5’-TAA TCT
CCT GAT TGC GTT CAC TCA-3.

Cell counting Kit-8

2 x 10* SGC7901 cells were added to each
well of the 96-well plates. To measure the OD
value, we added 10 yL CCK8 solution to the
fresh medium and incubated it at 37°C for 6
hours. Then we determined the OD 450 nano-
meter value.

Cell apoptosis detection

We measured the number of apoptotic cells
using an Apoptosis Detection Kit (Yeasen,
China). 1 x 10® SGC7901 cells treated with
or without the indicated concentrations of
OTX015 were collected. We subsequently
added 5 uL of Pl and 5 uL of Annexin V-FITC
and incubated on the solution on ice in the
dark for 30 min, then we washed it with PBS
twice. Then the number of apoptotic cells was
quantified using flow cytometry (Caliber, BD),
and we analyzed the data using FlowJo
Software.

Primary PBMC cells

The PBMCs were obtained by isolating blood
from patients at the Changhai Hospital. The
PBMC cells were maintained in a serum-free
medium that contained 5 ng/ml IL-2 (R&D) and
10 ng/ml IL-7 (R&D) and 1% penicillin-strepto-
mycin at 37°C in a 5% CO, atmosphere.

Cytotoxicity assay

1 x 10°% PBMCs were co-cultured with or with-
out 1 x 10* SGC7901 cells treated with differ-
ent concentrations of OTX015 in DMEM with
10% FBS, 5 ng/ml IL-2 (R&D), 1% penicillin-
streptomycin, and 10 ng/ml IL-7 (R&D) at 37°C
in a 5% CO, atmosphere for 24 h. then, we us-
ed a CytoTox 96 Nonradioactive Cytotoxicity
Assay Kit to measure the released lactate dehy-
drogenase (LDH) in the supernatants.

Int J Clin Exp Med 2020;13(6):3945-3954
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Figure 1. OTX015 promotes apoptosis and inhibits the proliferation of
SGC7901 cell culture models. A. SGC7901 cells were treated with 10 uM,
2 uM, 400 nM, and 80 nm of OTX015 for 48 h and measured using flow
cytometry and presented as fluorescence histograms. B. SGC7901 cells
were treated with 10 yM OTX015 for O h, 24 h, 48 h and 72 h, then mea-
sured using flow cytometry and presented as fluorescence histograms. C.
SGC7901 cells were treated with 10 uM, 2 yM, 400 nM, 80 nM and 16 nM
of OTX015 for 48 h and then the cell viability was measured using the CCK-
8 method. Changes in 0D450 between the different drug concentrations
indicated the percentage of cell viability. D. SGC7901 cells were treated
with 10 uM OTX015 for O h, 24 h, 48 h or 72 h and then the cell viability
was measured using the CCK-8 method. Changes in OD450 between the
different times indicated the percentage of cell viability. Each data point rep-
resents the mean + SD of three independent experiments and was analyzed

the effect of OTX015 on
the gastric cancer cell line
SGC7901. First, we treated
SGC7901 cells for 48 h with
different concentrations of
OTX015. The results showed
that OTX015 can promote the
apoptosis of SGC7901 at a
high concentration (10 um)
(Figure 1A). Then, in order to
further explore the time-dose
relationship between OTX015
and SGC7901 apoptosis, we
conducted a time-dependent
experiment. We found that
the amount of apoptosis in
the SGC7901 cells significant-
ly increased over time after
treatment with OTX015 (Fig-
ure 1B). This suggests that
0OTX015 may be a good anti-
neoplastic drug when used at
high concentrations and given
enough time to act.

OTXO015 inhibits the prolifera-
tion of SGC7901 cells in a
dose- and time-dependent
manner

In addition to directly promot-

with a T-test. *P<0.05, **P<0.01, ***P<0.001.

Statistical analysis

Each experiment was performed in triplicate
independently and error bars are standard
errors (SD). In order to calculate whether the
results are statistically different, we performed
t-tests using SPSS version 17.0 (SPSS Inc.,
Chicago), and statistical significance was indi-
cated at *P<0.05, **P<0.01, or ***P<0.001.

Results

OTX015 can promote the apoptosis of
SGC7901

OTX015, a BET protein inhibitor, has entered
into clinical trials of various cancers. In 2015,
researchers found that OTX015 promoted
apoptosis in acute leukemia cells [30]. How-
ever, in gastric cancer cells, there is no relevant
published study. Therefore, we first explored
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ing the apoptosis of cancer
cells, anti-cancer drugs can
also hinder the progress of
cancer by inhibiting its proliferation. Therefore,
we further explored the action of OTX015 on
the proliferation of SGC7901 cells. We mea-
sured the proliferation of SGC7901 cells treat-
ed with or without the indicated concentra-
tions OTX015 using CCK8. We found that the
proliferation of SGC7901 decreased signifi-
cantly when treated with increased concentra-
tions of OTX015, and the effect became
more significant the higher the concentration
(Figure 1C). In addition, we also examined the
relationship between 0OTX015 inhibition on
SGC7901 cell proliferation over time. Then we
found that OTX015 inhibited the proliferation
of the SGC7901 cells, and the effect increa-
sed with time (Figure 1D). These results
suggest that OTX015, as an antineoplastic
drug, can also alleviate the progression of
tumors by inhibiting the proliferation of
SGC7901 cells.

Int J Clin Exp Med 2020;13(6):3945-3954
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Figure 2. Inhibitory mechanisms of OTX015 on
SGC7901. A. SGC7901 cells were treated with or
without 10 yuM OTX015 for 48 h. Then total RNA was
extracted from the cells, and cyclin D1 and C-Myc
were quantified using qPCR after reverse transcrip-
tion of the cDNA. Each data point represents the
mean * SD of three independent experiments which
were analyzed with a T-test. *P<0.05, **P<0.01,
**%*P<0.001. B. The effect of OTX015 on the expres-
sion of the apoptotic pathway proteins. The expres-
sion of the Caspase-3 and Bcl2 levels in the total
protein lysates were measured using Western blot
in the SGC7901 cells treated with or without 10 uM
0TX015 for 48 h.

OTX015 plays an anti-tumor role by changing
the expression of proliferative and apoptotic
genes

We wanted to explore the reason why OTX015
inhibits the proliferation of SGC7901 cells, so
we examined the expressions of the genes
related to proliferation [31, 32]. The mRNAs of
¢c-Myc and cyclin D1 were positively correlated
with cell proliferation. Therefore, we first deter-
mined the effect of OTX015 on the mRNA of
c-Myc and cyclin D1 using qPCR. We found
that the mRNA levels of c-Myc and cyclin D1
in the SGC7901 cells treated with OTX015
decreased significantly, suggesting that OTX-
015 can hinder the proliferation of SGC7901
cells by inhibiting c-Myc and cyclin D1 (Figure
2A). However, we also wanted to know why
0OTX015 promotes the apoptosis of gastric can-
cer cells. Caspase-3 and Bcl-2 proteins are the
core proteins in the apoptotic process [33, 34].
Therefore, we decided to explore the impact of
0OTX015 on Caspase 3 and Bcl-2 using Wes-
tern blot. We found that there were more
Caspase-3 and Bcl2 proteins after the 0TX015
treatment, suggesting that OTX015 promotes
apoptosis by initiating the classic apoptotic
pathways of cells (Figure 2B).
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OTX015 inhibits the PD-L1 in SGC7901 cells

Some researchers have found that JQ1 can
inhibit the mRNA and protein levels of PD-L1 in
lung cancer cells [29]. Therefore, we decided to
explore whether OTX015 has a similar effect
on gastric cancer cells. So, we first activated
PD-L1 in SGC7901 cells using IFN-a, and
then we treated the activated cells with differ-
ent concentrations of OTX015 to explore the
action of OTX015 on PD-L1. We found that as
the OTX015 concentration increased, the level
of PD-L1 decreased significantly suggesting
that OTX015 not only inhibits the transcrip-
tion of PD-L1, but we also discovered that it
has a dose-dependent effect after the an-
alysis using qPCR and flow cytometry (Figure
3A, 3C). In addition, we further examined the
time dependence of OTX015 on PD-L1. The
results from gqPCR and flow cytometry show-
ed that the mRNA and protein levels of PD-L1
were reduced with the prolongation of the
0OTX015 treatment (Figure 3B, 3D). In conclu-
sion, OTX015 can inhibit PD-L1 in gastric can-
cer cells just as JQ1 does in lung cancer cells,
suggesting that OTX015 may also be a poten-
tial immunosuppressant.

BRD2 and BRD4 promote the transcription
of PD-L1 by interaction with the promoter of
PD-L1

Since we already knew that OTX015 is an in-
hibitor of BET proteins, we speculated that
BRD2 and BRD4 of the BET protein family may
interact with the promoter of PD-L1. Therefore,
we first determined whether BRD2 and BRD4
can interact with the PD-L1 promoter region
using a chromatin immunoprecipitation assay.
The results showed that both BRD2 and BRD4
can bind to the promoter region of PD-L1
(Figure 4A, 4B). When the SGC7901 cells were
treated with OTX015, we found that the in-
teraction of BRD2 and BRD4 with the region of
PD-L1 was significantly reduced using qPCR
(Figure 4C, 4D). These results further support
our hypothesis. Finally, in order to exclude the
possibility that the unknown pharmacological
effects of OTX015 may decrease the PD-L1,
we detected it by knocking out the BRD2 and
BRD4 proteins in the SGC7901 cells. The
results showed that the induced expression
levels of PD-L1 in the BRD2 or BRD4 knockout
cells treated with IFN-a were lower than they
were in the non-knockout cells treated with

Int J Clin Exp Med 2020;13(6):3945-3954
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Figure 3. OTX015 inhibits the expression of PD-L1 in the SGC7901 cells. (A, B) SGC7901 cells were treated with
IFN-a alone or with 20 uM, 2 yM, 200 nM, or 20 nm of OTX015 for 48 h. Then total RNA was extracted from the cells,
and PD-L1 was measured using qPCR after the reverse transcription of cDNA (A) and measured by flow cytometry
using anti-CD279-FITC and presented as fluorescence histograms (B). (C, D) SGC7901 cells were treated with 20
UM OTX015 for O h, 24 h, 48 h, and 72 h, then the total RNA was extracted from the cells, and PD-L1 was determined
using qPCR after the reverse transcription of cDNA (C) and measured using flow cytometry using anti-CD279-FITC
(D). Each data point represents the mean * SD of three independent experiments which were analyzed with a T-test.

*P<0.05, **P<0.01, ***P<0.001.

IFN-a (Figure 4E). Based on this evidence, it is
reasonable to conclude that OTX015 inhibits
the transcription of PD-L1 by limiting the inter-
action of BRD2 and BRD4 with the promoter
region of PD-L1.

OTX015 promotes the killing of SGC7901 cells
using immune cells

PD-L1 can help cancer cells escape destruc-
tion via immune cells [21, 24]. We know that
OTX015 can inhibit PD-L1. Therefore, we want
to further understand whether OTX015 can
attenuate immune escape by inhibiting PD-L1.
To this end, we first isolated PBMC from human
peripheral blood. We incubated the PBMCs
and SGC7901 cells treated with or without the
indicated concentrations of OTX015 for 24 h,
then we detected the killing effect of PBMCs on
the SGC7901 cells using an LDH detection Kkit.
The results showed that the PBMCs enacted a
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more obvious killing effect on the SGC7901
cells treated with OTX015 than it did with the
untreated SGC7901 cells (Figure 5A). In addi-
tion, we want to confirm the killing effect of
the PBMCs on the SGC7901 cells by cytokine
secretion, so we used ELISA to determine the
secretion levels of the cytokines related to this
Killing effect in the cells’ supernatant after co-
incubation. After treatment with OTX015, the
secretions of TNF-a and IL-2 in the supernatant
increased, and as the OTX015 concentration
increased, the secretions of TNF-a and IL-2
were observed to gradually increase as well
(Figure 5B, 5C).

Analysis of the BRD2, BRD4, and PD-L1 ex-
pressions in the patient samples

Regarding the SGC7901 cells, we concluded
that BRD2 and BRD4 promote the transcri-
ption of PD-L1 by interacting with the promoter

Int J Clin Exp Med 2020;13(6):3945-3954
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Figure 4. OTX015 reduces BRD2 and BRD4 recruitment to the PD-L1 promoter and inhibited PD-L1 transcription.
A, B. ChIP assays were performed using antibodies against BRD2, BRD4, and normal mouse IgG. PCR primers
specific for the PD-L1 promoter were used to amplify the DNA isolated from the immunoprecipitated chromatin. C,
D. SGC7901 cells were mock-treated or stimulated with OTX015 (2 uM) for 6 h. ChIP assays were performed using
antibodies against BRD2, BRD4, and normal mouse IgG. qPCR primers specific for the PD-L1 promoter were used
to amplify the DNA isolated from the immunoprecipitated chromatin. E. SGC7901 cells were first transfected with
PX459 plasmids targeting BRD2 and BRD4, and then selected with Puro for 3 days. Then the SGC7901 cells were
treated with IFN-ot alone or with 20 uM OTX015 for 48 h. Then total RNA was extracted from the cells, and PD-L1 was
determined using qPCR after reverse transcription of the cDNA. Each data point represents the mean £ SD of three
independent experiments, which were analyzed with a T-test. *P<0.05, **P<0.01, ***P<0.001.

region of PD-L1. However, there are distinct the relative mRNA levels of PD-L1, BRD2,

individual differences between patients, so we
decided to further analyze the mRNA levels of
BRD2, BRD4, and PD-L1 in the patient sam-
ples. We first collected paraffin samples of 30
patients with gastric cancer who were treated
in Shanghai Hospital from 2012 to 2018. After
RNA was extracted from the samples, we mea-
sured the PD-L1 BRD2, and BRD4 levels using
gPCR. We found that PD-L1 increased signifi-
cantly in 20 out of 30 patients, and the BRD2
and BRD4 also increased significantly in 16 of
20 patients. This indicated that PD-L1, BRD2,
and BRD4 were positively correlated in patients
(Figure 6). To further explore the relationship of
these proteins in cancer patients, we analyzed
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BRD4, and the clinical data of gastric cancer.
We found that PD-L1, BRD2, and BRD4 were
significantly correlated with TMN and tumor
size. However, there was no significant correla-
tion with the clinical features such as age, sex,
or metastasis (Table 1). This indicates that
BRD2, BRD4, and PD-L1 are correlated with
tumor progression in vivo. Therefore, OTX015
may be a good target drug.

Discussion

Due to dietary habits and other reasons, gas-
tric cancer is a cancer type with a high inci-
dence in China, and it is a complex disease with

Int J Clin Exp Med 2020;13(6):3945-3954
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NCSCL, which may be a new
treatment idea for BET
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However, is JQ1 only a BET
inhibitor, or does it have
another mechanism of action
that impacts PD-L1? Is it a
specific treatment for lung
cancer alone, or does it have
the same effect on multiple
types of cancer? This informa-
tion has not been elucidated.
Therefore, we intended to pre-
liminarily explore the answers
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Figure 5. OTX015 can promote the killing effect of PBMC on SGC7901. (A)
SGC7901 cells were mock-treated with OTX015 (2000 nM, 200 nM, and 20
nm) for 48 h. These cells were then incubated with PBMCs at a ratio of 1:10
for 24 hours. The killing effect of PBMC on SGC7901 was tested using a LDH
assay. (B, C) The supernatants of the co-incubated cells were collected and
IL-2 (B) and TNF-a (C) secreted by PBMCs were determined using an ELISA
kit. Each data point represents the mean + SD of three independent experi-
ments and was analyzed with a T-test. *P<0.05, **P<0.01, ***P<0.001.

a high mortality rate [1, 2]. Currently, the main
treatment for gastric cancer is surgical resec-
tion, but after the surgery, the patients also
need to take medicine to control the metasta-
sis and spread of the gastric cancer cells. In the
past, controlling the spread and recurrence of
gastric cancer was mainly achieved through
chemotherapeutic drugs. However, in recent
years, more and more attention has been paid
to targeted therapy, and the BET protein has
become one of the most popular targets. Some
studies have found that that BET protein inhibi-
tors can control cancer cell proliferation and
promote cancer cell apoptosis by inhibiting the
expression of oncogenes. BET protein inhibi-
tors have now entered the clinical research
stage due to their good therapeutic effects in
vitro.

In addition to targeted therapy, immune check-
points such as PD-1 and CTAL4 are also impor-
tant targets in immunotherapy research. In pre-
vious studies, researchers have found that the
PD-1 receptor molecule is present on the sur-
faces of immune cells, and tumor cells can
achieve immune escape by promoting the inter-
action of PD1 and PD-L1. Interestingly, in 2017
researchers found that JQ1, one of the BET
inhibitors, can down-regulate the PD-L1 in
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to the above questions using
0TX015, another BET inhibi-
tor, in gastric cancer cells.

We first found that OTX015
could promote the apoptosis
of SGC7901 cells and inhibit
the proliferation of SGC7901
cells at high concentrations.
Furthermore, we discovered
that the apoptotic and inhibi-
tion effects of the drug are achieved by inhibit-
ing the expressions of the proliferating genes
and promoting the expression of the apoptotic
genes. In addition, we found that OTX015 can
also inhibit PD-L1 in SGC7901 cells and that
this inhibition was achieved on the RNA level.
We further noted that BRD2 and BRD4 of the
BET protein family can interact directly with
the promoter region of PD-L1. After knocking
out these two proteins, the transcription of
PD-L1 is relatively reduced, which means that
BRD2 and BRD4 can promote the expression
of PD-L1. We then found that when the
SGC7901 cells were treated with OTX015, the
PD-L1 was decreased, and the Killing effect of
PBMCs on SGC7901 cells was increased, which
indicated that OTX015 has a dual anti-tumor
effect on gastric cancer.

Although we have preliminarily demonstrated
the dual anti-tumor effect of 0TX015, there are
still some shortcomings to this study. First, the
effect of OTX015 on gastric cancer cells is
mainly focused on the SGC7901 cell model,
and we did not analyze any other models in this
study. Second, the conclusions we have drawn
were all obtained by using in vitro experiments,
and the results may differ if performed in vivo.
However, despite these shortcomings, our
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Figure 6. The expressions of PD-L1, BRD2, and BRD4 in the patient samples. (A-C) The expressions of PD-L1 (A),
BRD2 (B), and BRD4 (C) were detected using qPCR after the retroviral transcription of the RNA from the cancer tis-

sues and the adjacent tissues.

Table 1. Analysis of the correlation between the
expression of PD-L1 and the clinical characteris-
tics of the patients

Parameter n PD-L1 Pvalue

Sex 0.678
Male 14 3.271
Female 6 4.021

Age 0.825
<60 years 8 3.427
>60 years 12 3.854

TNM 0.019
I-11 4 1.857
-1v 14 6.225

Tumor diameter 0.043
<5cm 12 2.142
>5cm 8 5.924

Lymph node metastasis 0.804
No 6 2.802
Yes 14 2.571

Degree of differentiation 0.987
Poorly differentiated 14 2.88
Medium to high differentiation 6 2.967

research lays the groundwork for further stud-
ies and provides many useful references for
subsequent researchers.

In conclusion, we confirmed for the first time
that OTX015 has dual antineoplastic effects
on gastric cancer cells, suggesting that OTX-
015 is not only an epigenetic targeting drug,
but it is also a potential promoter of cellular
immunotherapy.
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