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Abstract. The histone acetyltransferases (HATs) adenovirus 
E1A-associated protein (p300) and CREB binding protein 
(CBP) serve as coactivators during a diverse assortment of 
cellular processes. In the present study, p300 and CBP were 
highly expressed in 5 gastric cancer (GC) cell lines (SGC-7901, 
MKN45, MGC-803, BGC-823 and KATO III) compared with 
human normal gastric epithelial cell line (GES-1). C646, a 
selective inhibitor of p300 and CBP, inhibited cell viability and 
cell cycle and promoted cell apoptosis in all 5 GC cell lines. 
In addition, C646 suppressed the migration and invasion capa-
bility of the GC cell lines, except for the middle-differentiated 
SGC-7901 cell line. Furthermore, we detected the differential 
expression of corresponding oncogenic signalling molecules, 
such as c-Met, Akt, Bcl-2, Bax, cyclin D1, MMP7 and MMP9, 
in GC cells following C646 treatment. In conclusion, our results 
suggest that C646 inhibits the acetylation of histone H3 via 
inactivation of p300 and CBP, resulting in antineoplastic effects 
toward GC cells. Thus, the selective HAT inhibitor C646 could 
be a promising antitumour reagent for GC treatment.

Introduction

Gastric cancer (GC) is one of the most common carcinomas 
and the third major contributor to cancer mortality world-
wide (1). However, the molecular mechanisms involved in the 
oncogenesis and progression of GC have not yet been fully 

understood. Despite the fact that the improvements in medical 
and surgical therapy have lowered the mortality of GC during 
the past few decades, the 5-year survival rate for patients with 
advanced GC remains unsatisfactory at less than 10-25% (2,3). 
Thus, a detailed molecular understanding of GC pathogenesis 
and selective therapeutic targets for GC patients are urgently 
needed.

The histone acetyltransferases p300 and CBP are large 
(300 kDa) modular proteins. p300 and CBP share 63% iden-
tical amino acid sequences and have very similar functions. 
Consequently, these histone acetyltransferases are together 
considered p300/CBP (4). p300/CBP play crucial roles in 
the cell cycle, DNA synthesis, cellular differentiation and 
organ development (4-8). In solid tumours, such as human 
prostate cancer (PCa), p300/CBP are upregulated and 
induce the gene transcription of the androgen receptor (AR), 
which is a key PCa promoter (9-11). However, the inhibi-
tion of p300/CBP decreases the proliferation and invasive 
capacity of prostate cancer cells (9-11). In the colon cancer 
cell line HCT116, the absence of p300 increases the apop-
tosis in response to different forms of DNA damage (12). 
Additionally, the p300/CBP genes are upregulated in 
melanoma cell lines (13) and participate in the regulation 
of melanocyte lineage-specific MITF transcription factor, 
which is associated with antiapoptosis, angiogenisis and 
metastasis in melanomas (14-16). In pancreatic cancer, p300 
is also involved in controlling the migratory and invasive 
behaviour of the tumours and inactivation of p300 blocks 
the migration of pancreatic cancer cells (17). Recently, p300 
was reported to be involved in the epithelial to mesenchymal 
transition (EMT) in the human GC cell line BGC-823 (18). 
Nevertheless, whether p300/CBP could serve as potential 
antineoplastic targets for GC remains unclear.

C646, a small molecule inhibitor of p300/CBP, exerts anti-
tumour activity in many cancer cell lines (11,19). However, 
its effects on GC cells and the mechanisms underlying these 
effects have not been extensively studied. In the present study, 
we investigated the therapeutic effects of the HAT inhibitor 
C646 on several GC cell lines and further explored the poten-
tial mechanisms underlying its antitumour activity.
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Materials and methods

Cell lines. The normal human gastric epithelial cell line 
GES-1 and the human GC cell lines SGC-7901 (moderately 
differentiated), MKN45 (poorly differentiated), BGC-823 
(undifferentiated) and KATO III (signet-ring cell) were 
purchased from the American Type Culture Collection 
(ATCC; Manassas, vA, USA). The human GC cell line 
MGC-803 (poorly differentiated) was obtained from 
the Type Culture Collection of the Chinese Academy of 
Sciences (Shanghai, China). All the cell lines were cultured 
in RPMI-1640 medium (Corning Inc., Corning, NY, USA) 
supplemented with 10% fetal bovine serum (FBS; Gibco, 
Carlsbad, CA, USA) and 1.0% penicillin/streptomycin 
(Gibco) at 37˚C in a humidified atmosphere of 95% air and 
5% CO2.

Quantitative real-time polymerase chain reaction (qRT-PCR). 
The total RNA of each cell line was extracted using TRIzol™ 
reagent (Invitrogen, Carlsbad, CA, USA) according to the 
manufacturer's protocol. qRT-PCR was conducted as previ-
ously described (20). The primer sequences were as follows: 
c-Met, forward, 5'-TTTCAAATGGCCACGGGACAACA 
CA-3' and reverse, 5'-TGGGCTGGGGTATAACATTCAA 
GA-3'; MMP7, forward, 5'-GATGGTAGCAGTCTAGGGAT 
TAACTTC-3' and reverse, 5'-GGAATGTCCCATACCCAAA 
GAA-3'; MMP9, forward, 5'-CACGCAC GACGTCTTCCA-3' 
and reverse, 5'-AAGCGGTCCTGGCAGAAAT-3' (Sangon 
Biotech Co., Ltd., Shanghai, China). Gene copy number was 
calculated using the ΔΔCt method.

Western blot analysis. The total protein from each cell line 
was lysed using cell lysis buffer (Cell Signaling Technology, 
Danvers, MA, USA), according to the manufacturer's 
instructions. Western blotting was performed as previously 
described (21). Rabbit antibodies corresponding to acetylated 
histone H3 (Ac-H3, acetyl K18) and total histone H3 were 
purchased from Abcam (Cambridge, UK). Antibodies against 
c-Met, total Akt, phospho-Akt (Ser473), PARP and glyceralde-
hyde-3-phosphate dehydrogenase (GAPDH) were purchased 
from Cell Signaling Technology.

Cell Counting kit-8 (CCK-8) assay. Normal gastric epithe-
lial cells and 5 GC cell lines were seeded in 96-well plates 
at 0.8-1.0x104 cells/well (in 100 µl complete RPMI-1640). 
After attachment, the cells were washed and replaced with 
fresh RPMI-1640 medium containing 1% FBS. Thereafter, 
C646 (Selleck Chemicals, Houston, TX, USA) at the required 
concentrations was added to the wells. Twenty-four hours later, 
~10 µl of CCK-8 dye was added to each well, and the plate was 
incubated for 1-3 h. The optical density (OD) was measured 
at 450 nm with a microplate reader (Bio-Rad Laboratories, 
Hercules, CA, USA).

Cell cycle assay and cell apoptosis assay. Cells were plated 
in 6-well plates at 3x105 cells/well. Twenty-four hours later, 
the cells were treated with C646 10 µmol/l for 6 h (for the 
cell cycle assay) or 24 h (for the cell apoptosis assay). Then, 
cell cycle assay and cell apoptosis assay were performed as 
previously described (20).

Wound healing assay. After treatment with C646 (10 µmol/l) 
for 24 h, cells were equally seeded in a 12-well plate. After 
attachment, a monolayer wound was introduced using a 10-µl 
pipette tip. The cells were washed with phosphate-buffered 
saline (PBS) to remove floating debris, and the vertical 
distance between both sides of the wound in at least three 
distinct randomly selected areas was measured at 0 and 24 h 
after wound injury using Image-Pro Plus 6.0 software.

Transwell assay. Following treatment with C646 (10 µmol/l) 
for 24 h, 2.5x104 cells/well were seeded into 24-well chambers 
(Corning) in 1% FBS medium and 10% FBS medium was 
added to the lower wells. After 6 or 24 h of incubation, the 
cells remaining in the upper chamber were carefully removed 
with cotton swabs. Migrated cells on the bottom side of the 
membrane were stained with crystal violet for 15 min. Migrated 
cells were counted in at least 5 randomly selected fields.

Statistical analyses. GraphPad Prism 6 (GraphPad Software, 
Inc., San Diego, CA, USA) was used for all analyses. 
Continuous data are expressed as the means ± standard devia-
tions. Statistical analyses were performed using a one-way 
ANOvA in cases in which multiple comparisons were 
performed. Student's t-test was performed to compare the 
mean differences between the two groups. P<0.05 was consid-
ered significant. All experiments were performed in triplicate.

Figure 1. p300/CBP are overexpressed in GC cells compared with normal 
gastric epithelial cells. (A) Quantitative real-time PCR was conducted 
to evaluate the mRNA expression levels of p300/CBP in normal gastric 
epithelial cell line and 5 GC cell lines. (B) The protein expression levels 
of p300/CBP in normal gastric epithelial cells and GC cells were detected 
by western blotting. GAPDH was used as a reference. The data shown 
are the means ± SD of three independent experiments (*P<0.05, **P<0.01, 
****P<0.0001 vs. the GES-1 group).
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Results

p300/CBP are upregulated in GC cells compared with normal 
gastric epithelial cells. We examined the gene and protein 
expression of p300/CBP in normal gastric epithelial cell line 
(GES-1) and 5 GC cell lines (SGC-7901, MKN45, MGC-803, 
BGC-823 and KATO III) via qRT-PCR and western blotting. 
As shown in Fig. 1A, the mRNA levels of p300 were highly 
expressed in the 5 GC cell lines compared with the normal 
gastric epithelial cell line (P<0.05). Except for the MGC-803 
cell line, the CBP mRNA levels in the other four GC cell 
lines were significantly higher than those in the GES-1 cells 
(P<0.0001). The protein expression levels of p300/CBP in the 
5 GC cell lines were significantly higher than those in the 
GES-1 cells (P<0.001) (Fig. 1B).

C646 reduces histone H3 acetylation. C646 is a selective 
inhibitor of p300/CBP, which control the acetylation of histone 
H3 (22,23). In the present study, the acetylation of histone H3 

was detected to verify the effect of C646 on normal gastric 
epithelial cells and GC cells. All 6 cell lines were treated with 
dimethyl sulfoxide (DMSO) or C646 10 µmol/l for 6 h. We 
found that C646 treatment significantly reduced the levels of 
histone H3 acetylation in both GC cells and normal gastric 
epithelial cells (P<0.05). In addition, the basal acetylated 
histone H3 (Ac-H3) expression level of the GES-1 cell line was 
lower than that of the GC cell lines (Fig. 2).

C646 inhibits cell viability and cell cycle and promotes cell 
apoptosis in GC cells. As demonstrated above, p300/CBP 
were overexpressed in 5 GC cell lines compared with normal 
gastric epithelial cells. To investigate the effects of p300/CBP 
inhibition, both normal gastric epithelial cells and GC cell 
lines were treated with an increasing concentration of C646 
(1, 5, 10, 15 and 20 µmol/l) for 24 h. As shown in Fig. 3A, the 
cell viability of GES-1 cells was not significantly inhibited 
when the cells were treated with C646 at 1, 5 or 10 µmol/l. 
However, when the cells were treated with 15 or 20 µmol/l 

Figure 2. C646 treatment reduced the acetylation of histone H3 in both GC cells and normal gastric epithelial cells. GC cells and GES-1 cells were treated with 
C646 10 µmol/l for 6 h, DMSO was used as a control. Western blotting was performed to detect the expression level of acetylated histone H3. Total histone 
H3 was used as a reference. The data shown are means ± SD of three independent experiments (*P<0.05, **P<0.01 vs. DMSO group). Ac-H3, acetylated histone 
H3; H3, total histone H3; D, DMSO; C, C646.

Figure 3. C646 inhibits the cell growth of normal gastric epithelial cell line and 5 GC cell lines. (A) Normal gastric epithelial cells and GC cells were treated 
with different concentrations of C646 for 24 h. Cell viability was quantified with the Cell Counting kit-8 (CCK-8). The data shown are the means ± SD of 
three independent experiments (P<0.05, P<0.01, P<0.0001 vs. the DMSO group). (B) The cell morphology of the 5 GC cell lines was assessed after exposure 
to 10 µmol/l C646 for 24 h (original maginification, x200).
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C646, we observed a significant inhibitory effect on cell 
viability in GES-1 cells (P<0.05). Regarding the GC cell 
lines, the cell viability of SGC-7901, BGC-823 and KATO III 
showed no significant changes or even a slight elevation after 
treatment with 1 or 5 µmol/l C646. However, clear inhibition 
of cell viability was observed when these three GC cell lines 
were treated with higher concentrations of C646 (P<0.01). 
Additionally, treatment with 10, 15 or 20 µmol/l C646 for 24 h 
showed a stronger inhibitory effect on the cell viability of these 
three GC cell lines than that of the GES-1 cell line; however, 
this results was not statistically significant. Regarding the 
MKN45 and MGC-803 cell lines, C646 demonstrated strong 
inhibitory effects on cell viability at all 5 concentrations 
(P<0.05). In addition, the cell viability of the MKN45 and 
MGC-803 cell lines decreased significantly compared with 
that of the GES-1 cell line (P<0.05). Furthermore, the number 
of apoptotic GC cells increased after treatment with C646 
(Fig. 3B).

To further investigate the causes of cell viability inhibition, 
we assessed the cell cycle and cell apoptosis using flow cyto-
metry. C646 (10 µmol/l) was added to the above 6 cell lines, 
and the cell cycle was evaluated after 6 h. As displayed in 
Fig. 4A, the cell cycle of normal gastric epithelial GES-1 cells 
and GC MGC-803 cells was significantly blocked in S phase 
(P<0.001) and decreased number of cells were in G2/M phase. 
However, the cell cycle of the other 4 GC cell lines was signifi-
cantly arrested in the G0/G1 phase (P<0.001) and reduced 
numbers of cells were in the S and G2/M phases (Fig. 4A). 
Annexin v-FITC/PI staining was performed to detect the 
apoptotic cells of the above 6 cell lines after C646 treatment 
(10 µmol/l for 24 h). As shown in Fig. 4B, C646 significantly 
promoted the cell apoptosis of both normal gastric epithelial 
cell line and the 5 GC cell lines (P<0.05).

C646 prevents the migration and invasion of GC cells. 
We performed a wound healing assay and found that C646 

Figure 4. C646 suppresses the cell cycle and promotes cell apoptosis of normal gastric epithelial cells and GC cells. (A) Cell cycle was detected by flow 
cytometric analysis after cells were treated with C646 at 10 µmol/l for 6 h. (B) Cells were treated with 10 µmol/l C646 for 24 h before flow cytometric analysis 
was performed to detect cell apoptosis. The data shown are the means ± SD of three independent experiments (*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001 vs. 
the DMSO group).
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significantly inhibited wound closure in the GC cells MKN45, 
MGC-803, BGC-823 and KATO III (P<0.01). However, 
the wound closure of SGC-7901 cells was not significantly 
affected by C646 compared with DMSO (Fig. 5). We also 
performed a Transwell assay with the GC cell lines following 
the administration of C646 10 µmol/l for 24 h. C646 treat-
ment significantly reduced the number of invading cells in 
the MKN45, MGC-803, BGC-823 and KATO III cell lines 
(P<0.0001), whereas C646 treatment had the opposite effect in 
the SGC-7901 cell line (P<0.001) (Fig. 6).

C646 suppresses the expression of c-Met, cyclin D1, p-Akt, 
Bcl2, MMP7 and MMP9 in GC cells. According to previous 
studies, the tumourigenesis and development of GC were closely 
related to the receptor tyrosine kinase (RTK) c-Met (24-26). 
The activation of c-Met triggers signal transduction through 
the MAPK or PI3K/Akt/mTOR signalling pathways, which 
initiates cell proliferation and migration, regulates the cell 
cycle and reduces cell apoptosis (24). Erk 1/2 and Akt are key 
members of the MAPK and PI3K/Akt/mTOR signal pathways, 
respectively. cyclin D1 is a key protein that regulates the cell 
cycle. Accordingly, we investigated the protein expression of 
c-Met, cyclin D1, Erk 1/2 and Akt in 5 GC cell lines after 
C646 treatment. Surprisingly, C646 dramatically inhibited the 
expression of c-Met protein (P<0.01) (Fig. 7A). The mRNA 
level of c-Met was consistent with its protein expression level 
in MGC-803 cells, whereas no significant change or even 
an elevated trend was detected in the other 4 GC cell lines 
(Fig. 7B). C646 (10 µmol/l, 6 h) significantly downregulated 

cyclin D1 protein levels in the SGC-7901, MGC-803, BGC-823 
and KATO III cell lines (P<0.05), but C646 treatment exhib-
ited the opposite effect on cyclin D1 expression in MKN45 
cells (Fig. 7A). We also observed a downregulation of total and 
phosphorylated Akt protein levels in the 5 GC cell lines after 
C646 treatment. However, changes in total and phosphorylated 
Erk 1/2 levels showed the opposite trend (Fig. 8A).

Bcl-2, Bax and PARP are apoptosis-related proteins. In 
our experiments, we quantified the expression levels of these 
three proteins in the 5 GC cell lines after C646 (10 µmol/l) 
treatment for 6 h. C646 treatment decreased the ratio of 
Bcl-2/Bax expression in all of the 5 GC cell lines (P<0.05). 
We also detected cleaved PARP in the SGC-7901, MKN45 and 
MGC-803 cell lines (Fig. 8B).

Finally, we measured the mRNA expression of matrix 
metalloprotease 7 (MMP7) and matrix metalloprotease 9 
(MMP9) by qRT-PCR. As shown in Fig. 8C, in the MKN45 
and KATO III cell lines, the results were consistent with an 
earlier study, and at least one of the two (MMP7 or MMP9) 
mRNA levels decreased after C646 treatment. Regarding 
the SGC-7901 cell line, the increased mRNA level of MMP9 
could explain its enhanced invasive ability. However, in 
contrast to previous results, the expression of MMPs mRNA 
was increased in the MGC-803 and BGC-823 cell lines.

Discussion

The histone acetyltransferases p300/CBP play crucial roles 
in several cell biology functions, such as the cell cycle, DNA 

Figure 5. C646 treatment inhibits the migration of GC cells. A wound healing assay was performed to detect the cell migration ability of GC cells following 
the administration of 10 µmol/l C646 for 24 h. The data shown are the means ± SD of three independent experiments (**P<0.01, ***P<0.001 vs. the DMSO 
group).
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Figure 6. C646 prevents the invasion of gastric cancer cells. Transwell assay was conducted to evaluate the cell invasion ability of GC cells after treatment with 
10 µmol/l C646 for 6 or 24 h. The data shown are the means ± SD of three independent experiments (**P<0.01, ****P<0.0001 vs. the DMSO group).

Figure 7. C646 reduced c-Met and cyclin D1 expression in GC cell lines. (A) GC cells were treated with 10 µmol/l C646 for 6 h. Western blotting was conducted 
to detect the c-Met and cyclin D1 protein expression. (B) GC cell lines were exposed to 10 µmol/l C646 for 24 h. qRT-PCR was performed to determine the 
mRNA expression level of c-Met. The data shown are the means ± SD of three independent experiments (*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001 vs. the 
DMSO group). D, DMSO; C, C646.
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synthesis and cellular differentiation (5,7). p300/CBP could 
acetylate histones and non-histone proteins to suppress or 
promote tumourigenesis and malignancy (22,23). p300/CBP 
are thought to contribute to the development of many tumours, 
such as leukaemia, human prostate, colon, melanoma and 
pancreatic cancer (11-13,17,27). However, the differences in 
p300/CBP expression between normal gastric epithelial cells 
and GC cells have rarely been reported. In the present study, 
p300/CBP proteins were upregulated in 5 GC cell lines, and the 
mRNA expression of p300/CBP was also upregulated in GC 
cells (except MGC-803 cells) compared with normal gastric 
epithelial cells, indicating that p300/CBP play important roles 
in the tumourigenesis of GC.

To investigate the effects of p300/CBP on GC cell lines, we 
used C646, a selective inhibitor of p300/CBP. C646 treatment 
supressed cell viability and induced cell apoptosis in both 
normal gastric epithelial cells and the 5 GC cell lines. The 
inhibition of cell viability in normal gastric epithelial cells by 

C646 was not as strong as that of GC cells. We speculate that 
there are two reasons for this outcome. First, both GC cells 
and normal gastric epithelial cells express p300/CBP, but their 
expression levels are lower in normal gastric epithelial cells 
than in GC cells. Second, the expression level of Ac-H3 in GC 
cell lines is higher than that in the GES-1 cell line, suggesting 
that p300/CBP are excessively activated in GC cells. In addi-
tion, we observed that C646 exhibited the strongest inhibitory 
effects toward poorly differentiated GC cells (MKN45 and 
MGC-803).

In addition, C646 blocked the cell cycle in the G0/G1 phase 
in SGC-7901, MKN45, BGC-823 and KATO III GC cells. This 
outcome is consistent with a previous study (19). However, the 
cell cycle was arrested in S phase in normal gastric epithelial 
GES-1 cells and GC MGC-803 cells, indicating that the cell 
cycle is differentially impacted by C646 in different cell lines. 
The migration and invasion of most GC cell lines were inhib-
ited, but those biological functions were not affected or even 

Figure 8. C646 activates the apoptotic pathway in all 5 GC cell lines and inhibits MMP expression in some of the GC cell lines. (A) After treatment with 
10 µmol/l C646 for 6 h, the protein expression levels of p-Akt, total Akt, p-Erk 1/2 and total Erk 1/2 in GC cell lines were detected by western blotting. (B) GC 
cell lines were exposed to 10 µmol/l C646 for 6 h. Western blotting was conducted to quantify the protein expression levels of Bcl2, Bax and PARP. (C) After 
treatment with 10 µmol/l C646 for 24 h, qRT-PCR was performed to determine the mRNA expression levels of MMP7 and MMP9 in GC cells. The data shown 
are the means ± SD of three independent experiments (*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001 vs. the DMSO group). D, DMSO; C, C646.
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enhanced by C646 in the SGC-7901 cell line. The disparate 
influences of C646 on the migration and invasion ability of 
different GC cells may be related to the degree of cell differ-
entiation. SGC-7901 is a moderately differentiated GC cell 
line, however, the other GC cells were poorly differentiated 
(MKN45 and MGC-803), undifferentiated (BGC-823) or clas-
sified as signet-ring cancer cells (KATO III). C646 represents 
a potential new drug for patients with GC, especially poorly 
differentiated GC. However, for moderately differentiated GC, 
C646 was more likely to promote tumourigenesis and progres-
sion.

c-Met, a receptor tyrosine kinase, plays a crucial role in the 
tumourigenesis and development of GC (24-26). We detected 
the protein levels of c-Met and its downstream signalling 
molecules Akt and Erk 1/2. The protein expression of c-Met, 
as well as that of total and phosphorylated Akt, was down-
regulated after treatment with C646 in all 5 GC cell lines. 
Moreover, C646 treatment led to decreased mRNA expression 
of c-Met in MGC-803 cells. However, in the other 4 GC cell 
lines, the c-Met mRNA expression levels were unchanged or 
even elevated. MicroRNAs (miRNAs) have been reported to 
be involved in regulating the expression of many cellular func-
tional genes at the post-transcriptional levels (1,28). Studies 
have demonstrated that miRNAs inhibited the cell prolifera-
tion, invasion and migration of GC cells by directly targeting 
the c-Met gene and downregulating its expression (29-31). 
Thus, we speculate that C646 regulates the expression of 
c-Met at the transcriptional level (for MGC-803 cells) or post-
transcriptional level (for SGC-7901, MKN45, BGC-823 and 
KATO III cells) and further regulates cell proliferation, migra-
tion, the cell cycle and apoptosis through the Akt signalling 
pathway. The expression level of phosphorylated Erk 1/2 
was found to be increased after C646 treatment in many of 
the GC cell lines; however, the exact mechanism underlying 
this phenomenon is unclear. Changes in p-Erk 1/2 expression 
under the stimulation of some compounds has been reported 
within 1 h (32,33). We suspect that the reversed expression of 
p-Erk 1/2 observed in the present study may be related to our 
experimental time-point.

p300/CBP can enhance the transcription of cyclin D1 
and promote G1-S cell cycle progression (34). To investigate 
whether the cell cycle arrest of GC cell lines was associated 
with cyclin D1 expression, we performed a western blot assay. 
As expected, the expression of cyclin D1 protein was inhibited 
by C646 in the GC cell lines SGC-7901, MGC-803, BGC-823 
and KATO III. Thus, C646 blocked the cell cycle in these 
4 GC cell lines by inhibiting cyclin D1 expression. Notably, 
C646 arrested the G0/G1 phase of the MKN45 cell line but 
could not inhibit cyclin D1 expression, suggesting that other 
cyclins may also participate in the regulation of the cell cycle 
in different GC cells.

Bcl-2 is an important anti-apoptotic protein and Bax is 
a crucial pro-apoptotic protein. Apoptotic activity can be 
reflected by the ratio of Bcl-2/Bax (24). The nuclear enzyme 
poly(ADP-ribose) polymerase (PARP) is a key modulator 
of the apoptotic pathway, which can be proteolytically 
cleaved by caspase-3/7 when cell apoptosis occurs (35). In 
the present study, C646 treatment decreased the ratio of 
Bcl-2/Bax in the 5 GC cell lines. In addition, cleaved PARP 
was discovered in SGC-7901, MKN45 and MGC-803 cells. 

Consequently, C646 may induce apoptosis of GC cells through 
different pathways.

As members of the matrix metalloproteinase family, 
MMP7 and MMP9 are involved in tumour metastasis, and 
their expression is associated with the invasion activity of 
cancer cells. The expression of MMP7 and MMP9 mRNA 
was detected in 5 GC cells after C646 treatment. For the 
SGC-7901, MKN45 and KATO III cell lines, the MMP 
expression trends could explain the previous migration and 
invasion results. While C646 increased the mRNA expres-
sion of MMP7 and (or) MMP9 in the BGC-823 and MGC-803 
cell lines, the results are inconsistent with previous reports. 
Tumour metastasis is a highly complex process that is closely 
associated with EMT. He et al (36) found that mesothelin 
(MSLN) played an essential role in cell adhesion, migration 
and invasion of many solid tumour cells (such as human lung 
cancer cells and mesothelioma cells) by regulating EMT. 
In addition, reports have revealed that MSLN is expressed 
in many GCs and associated with lymphatic involve-
ment, tumour invasion and the 5-year survival rate of GC 
patients (37-39). We speculate that C646 might affect the 
migration and invasion of MGC-803 and BGC-823 cells by 
regulating the expression of MSLN or other MMPs that were 
not quantified in the present study.

In conclusion, p300/CBP might contribute to the carcino-
genesis and development of GC. The p300/CBP inhibitor C646 
inhibited cell growth, blocked the cell cycle and promoted cell 
apoptosis in GC cells by regulating the c-Met/Akt pathway 
and the expression of Bcl2, PARP and cyclin D1. Additionally, 
C646 exhibited a potent inhibitory effect on migration and 
invasion in poorly differentiated, undifferentiated or signet-
ring GC cells. Based on these results, C646 is a potential 
treatment for multi-type (except the moderately differentiated 
type) GC.
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