OncoTargets and Therapy

Dove

ORIGINAL RESEARCH

Chrysin Induced Cell Apoptosis and Inhibited
Invasion Through Regulation of TET| Expression
in Gastric Cancer Cells

Xiaowei Zhong®"*
Dianfeng Liu'*
Ziping Jiang?
Chengshun Li'

Lin Chen'

Yidan Xia®

Da Liu?

Qunyan Yao
Dongxu Wang'

'Laboratory Animal Center, College of
Animal Science, Jilin University,
Changchun, People’s Republic of China;
2Department of Hand Surgery, The First
Hospital of Jilin University, Changchun,
People’s Republic of China; 3Department
of Pharmacy, Changchun University of
Chinese Medicine, Changchun, People’s
Republic of China; “Department of
Gastroenterology and Hepatology,
Zhongshan Hospital, Fudan University,
Shanghai, People’s Republic of China

*These authors contributed equally to
this work

Correspondence: Qunyan Yao; Dongxu
Wang

Email yao.qunyan@zs-hospital.sh.cn;
wang_dong_xu@jlu.edu.cn

This article was published in the following Dove Press journal:
OncoTargets and Therapy

Objective: Ten-cleven translocation (TET) enzymes that oxidize a 5-methylcytosine (SmC) to
yield 5-hydroxymethylcytosine (ShmC) have been responsible for fine-tuning methylation patterns
and exhibit role in epigenetic modifications. Chrysin, a natural flavone frequently present in honey,
has been recognized to exhibit anti-tumor properties. In this study, we investigated the effects of
Chrysin in the expression pattern of TET proteins in gastric cancer (GC) cells.

Materials and Methods: Using qRT-PCR and Western blot analysis, we analyzed the
in GC cells
Immunofluorescence staining detected the expression levels of 5SmC and ShmC. Flow

expression of TET1 in vitro following treatment with Chrysin.
cytometry, wound healing, and Matrigel invasion assays were performed to determine cell
proliferation, cell cycle, apoptosis, and migration and invasion of GC cells following
treatment with Chrysin, si-TET1, and TET1-KO. Furthermore, a xenograft model was
developed to analyze the expression pattern of TET1 on tumor development in vivo.
Results: qRT-PCR and Western blot assays indicated that treatment with Chrysin significantly
promoted the expression of TET1 in GC cells. Immunofluorescence study further confirmed that
TET1 and 5hmC levels were significantly enhanced following treatment with Chrysin in
MKN45 cells. Moreover, our results suggested that Chrysin could noticeably induce cell
apoptosis and inhibit cell migration and invasion. Further, knockdown and overexpression of
TET1 were conducted to investigate whether TET1 expression affected cell apoptosis, and cell
migration and invasion in MKN45 cells. The results indicated that overexpression of TET1
markedly promoted cell apoptosis and inhibited cell migration and invasion. Furthermore, the
TET1 gene knocked out was generated using the CRISPR/Cas9 system. Our data suggested that
TET1 expression was associated with GC tumor growth in vivo.

Conclusion: This study indicated that Chrysin exerted anti-tumor effects through the
regulation of TET1 expression in GC and presented TET1 as a novel promising therapeutic
target for GC therapy.
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Introduction

Globally, gastric cancer (GC) remains the third leading cause of cancer-associated
mortality, with an estimated 783,000 deaths in 2018." Etiologically, GC is considered
a classic example of gene-environment interactions with Helicobacter pylori (H. pylori)
as the most prevalent causes of gastric pathogenesis; besides, various genetic and
epigenetic alterations have been associated with its carcinogenesis. Accumulating evi-
dence indicated that aberrant epigenetic modifications, including DNA methylation, was
observed in gastric cancer cells.” Ten-eleven translocation (TET) enzymes, which
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catalyze the oxidation of 5-methylcytosine (5SmC) to 5-hydro-
xymethylcytosine (ShmC), have emerged as major drivers of
global epigenetic modification.’ Previous studies have
revealed that TET1-mediated demethylation was involved in
the acquisition of aggressive behavior in gastric adenocarci-
noma with enteroblastic differentiation. Moreover, TET2
affects malignant cell activity through RASSF1A methylation
in GC.”> More recently, the down-regulation of TET3 expres-
sion and loss of ShmC levels have also been demonstrated in
GC.® These pieces of evidence indicated that TET proteins
which regulated ShmC level were closely associated with the
development of GC.

Chrysin (5,7-dihydroxyflavone), a natural and biologi-
cally active flavone, is extracted from chamomile, pleur-
otusostreatus, and honeycomb. It is well documented that
Chrysin exhibits potent anti-inflammatory and antioxidant
properties and cancer chemo-preventive activity through
the induction of cell death by perturbing cell cycle pro-
gression across diverse cancer lines, including GC cells.”
Moreover, Chrysin regulates MMP-9 expression through
inhibition of AP-1 activity via suppression of the JNK1/2
and ERK1/2 signaling pathways in gastric cancer AGS
cells.® Recent studies also suggested that Chrysin exhibits
anti-cancer effects by suppressing the expression of RON
through blocking Egr-1 and NF-«xB in gastric cancer AGS
cells.” Considering these studies, Chrysin may have
a potential anti-cancer effect in GC.

The high efficiency, specificity, and versatility of the
CRISPR/Cas9 site-specific nuclease system have led to its
extensive use as a genome-editing tool. The system uti-
lizes an RNA-guide Cas9 protein combined with a short
RNA (sgRNA) to induce the Cas9 mediated double-strand
breaks in the target genomic DNA.'® Besides, the
CRISPR/Cas9 system can selectively modulate epigenetic
factors, including DNA methylation. Therefore, the pre-
sent study was initiated to investigate the gene expression
profile of TET1 in MKN45 cells. Furthermore, the effects
of TET1 expression on cell apoptosis, cell cycle, and cell
migration and invasion were analyzed through overexpres-
sion or knockdown of TET1. The findings of this study
suggested that Chrysin exerts anti-tumor activities through
the regulation of TET1 expression in GC cells.

Materials and Methods

Cell Culture and Drug Treatment
The human gastric epithelial cell line GES-1 and human GC
cell lines MKN-45 were obtained from Procell (Wuhan,

China). Cells were cultured in high glucose Dulbecco’s mod-
ified Eagle’s medium (DMEM; Gibco, Thermo Fisher
Scientific, Inc., Waltham, MA, USA) supplemented with
10% fetal bovine serum (FBS; Gibco) and 1% penicillin-
streptomycin mixture (Invitrogen; Thermo Fisher Scientific,
Inc.) at 37°C in a humidified environment containing 5%
CO,. 2 x 10° cells/mL cells at 80% confluence were cultured
and pre-treated with Chrysin (Yuanye Bio-Technology,
Shanghai) for 48 h.

Knockdown and Overexpression of TET|
Synthetic RNA oligonucleotides targeting TETI were
obtained from RiboBio (Guangzhou, China). The siRNA
targeting TET] sequence was GCACGCATGAATTTGG
ATA. Flag-HA-TET1 (ID 49792; FH-TET1-pEF) was pro-
cured from Addgene.

The CRISPR/Cas9 plasmids were obtained from Addgene
(px458). The sgRNA design and the procedures for the
in vitro transcription have been described previously.'® The
sgRNA-oligo sequences used in this study are listed in
Supplementary Table 1.

MKN45 cells were transfected with siTET1, TET1-
KO, and FH-TETI1-pEF for 48 h using Lipofectamine
2000 (ThermoFisher Scientific), respectively. Control

cells were transfected with non-specific and scrambled
siRNA.

Gene Expression Analysis

Total RNA was isolated from GES-1 and MKN45 cells
using the TRNzol reagent (TIANGEN, Beijing, China)
following the manufacturer’s instructions. cDNA was
synthesized using the BioRT cDNA first-strand synthesis
kit (Bioer Technology, Hangzhou, China) following treat-
ment with DNase I (FermenTSA). Quantitative real-time
PCR (qRT-PCR) was performed to determine gene expres-
sion of TET1 using the BioEasy SYBR Green I Real-Time
PCR Kit (Bioer Technology, Hangzhou, China) on BIO-
RAD iQ5 Multicolor Real-Time PCR Detection System
(Bioer Tech. China). The primer sequences used in this
study were summarized in Supplementary Table 2. qRT-

PCR was performed. PCR was performed by initial dena-
turation at 95°C for 3 min, followed by 40 cycles of
denaturation at 95°C for 10 s, annealing at 60°C for 15 s,
and extension at 72°C for 30 s. The 27**“T method was
used to determine relative gene expression, which was
normalized to the amount of GAPDH mRNA. All experi-
ments were performed at least in triplicate for each gene.
Data are expressed as the mean + SEM.
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Western Blot Analysis

For Western blot analysis, total proteins were extracted
from cell lines (1x10° cells/well) supplemented with pro-
tease inhibitors cocktail with protein extraction buffer
(Novagen, Madison, WI, USA) with 2 x SDS lysis buffer.
Protein concentrations were quantified using the BCA
protein assay kit (TTANGEN, Beijing, China). Proteins
were separated using 10% sodium dodecyl sulfate-
polyacrylamide gel -electrophoresis (SDS-PAGE) and
then transferred onto a polyvinylidene difluoride (PVDF)
membrane. Subsequently, membranes were blocked with
5% non-fat milk powder dry milk in Tris-buffered saline
with Tween-20 (TBS-T; 0.1% Tween-20 in TBS) and
incubated with primary antibodies including rabbit anti-
TET1 (Abcam), anti-Bax (Abcam), anti-Bcl2 (Abcam) and
mouse anti-GAPDH (Abcam), respectively each at
a dilution of 1:2000 in 5% blocking buffer overnight
at 4°C. Then, the membranes were washed twice with
TBS-T, incubated with HRP-
conjugated secondary antibodies (anti-mouse or anti-

and membranes were

rabbit, Invitrogen) for 1 h at room temperature (RT). The
target bands were visualized using the Chemiluminescence
Kit, and the protein bands were quantified using ECL
Super Signal (Pierce, USA).

Cell Counting Kit-8 Assay

Cell viability was measured using the Cell Counting Kit-8
(CCK-8) assay kit (Dojindo, Kumamoto, Japan) was
described previously.'" Briefly, cells at a density of 4 x
10% cells/well were seeded in 96-well plates and incubated
for 48 h (37°C, 5% CO,). Following incubation, 10 puL of
CCK-8 solution was added to each well of the 96-well
plates and incubated at 37°C for 2.5 h. Absorbance was
measured at 450 nm using an automated microplate reader
(Infinite M200, TECAN).

Cell Cycle and Apoptosis Analysis

The cell cycle profile was determined using Propidium
lodide (PI) staining. In brief, MKN45 cells (1 x 10°
cells/mL) were treated with Chrysin, siRNA, or FH-
TET1-pEF for 48 h. Following incubation, the cells were
washed with PBS and then fixed in 70% ethanol for 2 h at
4°C. These cells were incubated with PI and RNase A for
30 min and fluorescence (FL2) was measured using an
AccuriTM C6 flow cytometer was used for the analysis

of the cell cycle.

Apoptotic  cell death was measured using
a fluorescein isothiocyanate (FITC)-conjugated Annexin
V/PI assay, as described previously.'? Briefly, MKN45
cells (5 x 10° cells/mL) were washed with ice-cold PBS,
resuspended in 100 pL binding buffer, and stained with
Annexin V (10 mg/mL) and -FITC/PI (50 mg/mL) after
treatment for 48 h. Following incubation, the cells were
washed with PBS twice and collected at a concentration
of 1x10° cells/mL. For each treated cell sample, Annexin
V-FITC and PI were added according to the manufac-
turer’s instructions. These cells were incubated for 30
min and then analyzed with an AccuriTM C6 flow cyt-
ometer (BD Biosciences, Franklin Lakes, NJ, USA).
Cells stained with only annexin V were evaluated as
being in early apoptosis; late apoptotic and necrotic
cells were stained with both annexin V and propidium

iodide.

Cell Migration and Invasion

The cell migration assay was carried out using the in vitro
scratch wound-healing assay. Cells were seeded in six-well
plates. Briefly, at 48 h post-transfection, 5 x 10° cells were
seeded into 6-wells plates and were starved for 12 h in
DMEM containing 0.1% FBS. When the cell density
reached about 90% confluence, a scratch line wound was
created with a 200 pL sterile pipette tip perpendicular to
the bottom of the plate. The location of the wound in the
six-well plates was marked, and images were captured by
a microscope at the indicated treatment time points 0 h,
12 h, 24 h, and 48 h at 37°C, The cells were quantitatively
measured in the wound area and were photographed using
an inverted microscope.

For invasion assay, the cell invasion assay was carried
out using Matrigel (BD Biosciences, NJ) coated basement
membrane matrix (BD Biosciences, SA) with 10% FBS
containing DMEM as the chemoattractant in the lower
chamber. Subsequently, 3 x 10% of cells were added to
the upper chamber with PMA in the presence of Chrysin,
control or si-TET1, and allowed to invade the Matrigel for
24 h. After 24 h, the non-invading cells were removed
through washes with PBS. The invading cells were fixed in
4% paraformaldehyde and stained with 0.1% crystal violet
(Solarbio, China). The stained cells were counted using an
inverted microscope.

Immunofluorescence Staining
Briefly, the cells were plated onto coverslips and fixed
with 4% paraformaldehyde solution for 15 min. After
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fixation, the cells were washed with PBS and permeabi-
lized with PBS containing 0.5% Triton X-100 for 30 min.
Subsequently, to denature the DNA, the cells were
incubated with 4 M HCI for 15 min, rinsed with distilled
water, and placed in 100 mM Tris-HCI (pH 8.5) for
10 min. After washing with PBS, non-specific binding
sites were blocked with blocking buffer (10% FCS, 0.1%
Tween-20 in PBS) for 1 h. Next, the cells were probed
with different primary antibodies as follows: TET1 (1:100,
Abcam), 5mC (1:100, Cell Signaling Technology)
or ShmC (1:100, Cell Signaling Technology) at 4°C over-
night. The cells were washed with PBS three times for
10 min each followed by incubation with Alexa Fluor 488-
or 594-conjugated secondary (anti-mouse or anti-rabbit)
antibodies for 1 h at RT. Then, cells were stained with
Hoechst 33342 (Solarbio, China) for 10 min. The
cells were washed thrice with PBS for 10 min each, air-
dried, and mounted on a coverslip and a glass slide
using an antifade mounting medium 4,6-diamidino-2-phe-
nylindole (DAPI; BOSTER, China). The cells were
imaged using a fluorescence microscope. The average

fluorescence intensities were analyzed using Image] ana-
lysis software. '

Nude Mice Xenograft Model

The animals were cared for in accordance with the Guide
for the care and use of laboratory animals in China. All
experimental procedures were approved by the Animal
Care and Use Committee of Jilin University, Changchun,
China (Grant No. SY201907008). The mice were housed
in laboratory cages under controlled laboratory conditions
at 24°C with a relative humidity of 50-60%, under a 12-
hour light/dark cycles. Animals were provided ad libitum
access to standard rodent food and tap water. All the mice
were healthy and had no infection during the experimental
period. All surgical procedures were carried out under
aseptic conditions.

Thirty female nude mice (6 weeks old) were procured
from the Laboratory Animal Center, Jilin University. The
Control, FH-TET1-pEF, and TET1-KO cells (3 x 10° cells)
were injected subcutaneously into the left flank areas of nude
mice. The tumors were observed after eight days. The mice
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Figure | Analysis of TET| expression pattern after treatment with Chrysin. Relative expression of TET/ between GES-I and MKN45 cells (A). The cell growth was
analyzed by CCKS8 assay (B). Relative expression of TETs was analyzed by qRT-PCR after treatment with Chrysin in MKNA45 cells (C). The expression of TET | was analyzed
by Western blot assay (D). Immunofluorescence localization of TET| after treatment with Chrysin (E). Green, indicates TET . Blue, indicates Hoechst. Statistical analyses of
TETI fluorescence intensity (F). Immunofluorescence localization of 5mC and 5hmC (G). Green, indicates 5mC. Red, indicates 5hmC. Blue, indicates Hoechst. Statistical
analyses of 5mC and 5hmC+ fluorescence intensity (H). The bar represents 50 um. * (p < 0.05), ** (p < 0.01) and *** (p < 0.005) indicate statistically significant differences.
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were used for experiments when their tumor volumes
reached approximately 40-60 mm>. The mice were ran-
domly divided into six groups (N = 5). The chrysin group
was administered with 20 mg/kg by gavage for 14 days. The
Con group was administered with an equal volume of saline.
The size of the tumors was measured every day. The length
(L) and width (W) were recorded and the tumor volumes
were calculated as (L x W2/2).

Statistical Analysis

All data were expressed as mean + standard deviations (SD).
Differences between groups were assessed using the
unpaired Student’s #-test. Analysis of variance (ANOVA)
with post-hoc analysis was used for multiple comparisons.
All statistical analyses were performed using GraphPad

Con

Prism 5.0 (GraphPad Software, Inc., San Diego, CA).
A p-value of < 0.05 was considered statistically significant.

Results
Chrysin Induced Cell Apoptosis and

Inhibited Invasion

To evaluate TET1 expression, qRT-PCR was performed.
The results indicated that the expression of TETI was
reduced in MKN45 cells (Figure 1A). To determine if
Chrysin affected the growth of MKN45 cells, the CCKS8
assay was carried out. Our results indicated that 80 and
160 pM of Chrysin exhibited a toxic effect on MKN45
cells. Therefore, 40 uM of Chrysin was used for gPCR and
Western blot analysis (Figure 1B). The gPCR results indi-
cated TETI expression was significantly increased in
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MKN45 cells after treatment with Chrysin (Figure 1C).
The findings of Western blot analysis were consistent with
gqRT-PCR data (Figure 1D). To further confirm the TET1
protein expression pattern, we analyzed TET1, S5SmC, and
ShmC levels. As anticipated, increased TET1 (Figure 1E
and F) and ShmC (Figure 1G and H) levels were observed
after treatment with Chrysin. These results indicated that
Chrysin noticeably regulated the expression of TETI,
which significantly enhanced 5hmC levels in MKN45
cells.

To further confirm the effect of Chrysin, cell apoptosis,
cell cycle, migration, and invasion were analyzed in
MKN45 cells. Cell apoptosis result indicated that apopto-
sis was significantly higher in MKN45 cells treated with

Chrysin as compared to the control (Figure 2A and B).
The expression of BAX and BCL2 further confirmed cell
apoptosis findings (Supplementary Figure 1). Analysis of

the cell cycle suggested that the cells were noticeably
arrested in GO/G1 phase, while reduced number of the
Chrysin-treated cells was observed in the S phase
(Figure 2C and D). In addition, Chrysin treatment mark-
edly inhibited cell migration at 48 h (Figure 2E and F).
Moreover, a significantly reduced invasion of cells was
Chrysin in MKN45
(Figure 2G and H). Together, these results indicated that
treatment with Chrysin notably altered the cell apoptosis,

showed after treatment cells

cell cycle, and cell migration and invasion capabilities of
MKN45 cells.
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Effect of TET| Expression Pattern on Cell
Apoptosis, Cell Cycle, Migration, and
Invasion
To further analyze the effects of TETI expression pattern
on cell apoptosis, cell cycle, cell migration, and invasion,
knockdown and overexpression of TET! were performed.
gqRT-PCR results indicated a reduced expression of TET!
in the si-TET1 group, while overexpression of TETI was
observed in the FH-TET1-pEF group (Figure 3A). Western
blot assay further confirmed the findings of qPCR data
(Figure 3B). CCKS8 assay also showed that overexpression
of TETI markedly inhibited cell growth (Figure 3C). IF
result also revealed increased expression levels of TET1 in
the FH-TET1-pEF group (Figure 3D and E). Moreover,
the global DNA methylation level indicated that ShmC
was up-regulated through the overexpression of TET1
(Figure 3F and G).

The findings of cell apoptosis showed that overexpres-
sion of TETI significantly induced cell death (Figure 4A

and B). However, up-regulation or down-regulation of
TET!1 expression did not alter the cell cycle (Figure 4C
and D). Also, overexpression of TET1 markedly inhibited
cell migration at 48 h (Figure 5A and B). Compared to the
control group, reduced cell invasion was observed in the
FH-TET1-pEF group (Figure 5C and D). Furthermore, the
effect of Chrysin on cell migration, invasion, and growth
was analyzed following transfection with si-TET1 in GC
cells. The results indicated that cell migration, invasion,
and growth were markedly rescued after treatment with
Chrysin in si-TET1 group (Supplementary Figure 2).
Taken together, these results suggested that the overex-
pression of TETI plays a crucial role in cell apoptosis and
migration and invasion.

Chrysin Inhibited Tumor Growth in vivo

To further confirm the chrysin-meditated TET1 expression,
MKN45 cells were injected into nude mice. After eight days,
the mice were treated with Chrysin (20 mg/kg) or an equal
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analysis of the percentage of cell invasion (D). The data represents the mean + SD of three independent experiments.* (p< 0.05), ** (p < 0.01) and *** (p < 0.005) indicate

statistically significant differences.

volume of saline for 14 days. The results demonstrated that
Chrysin treatment substantially inhibited the growth of the
tumors (Figure 6A and B). In addition, the expression pat-
tern of TET1 was also analyzed in vivo. The qRT-PCR and
Western blot results indicated that Chrysin promoted the
expression of TET1 (Figure 6C and D). Collectively, these
results suggested that Chrysin significantly inhibited tumor
growth through overexpression of TET1 in vivo.

CRISPR/Cas9 Mediated TET| Expression
In order to knock out (KO) TET1 in MKN45 cells, two
sgRNAs targeting the exon2 of TET1 were designed
(Figure 7A). The qRT-PCR and Western blot results sug-
gested that the expression of TET1 was reduced in TET1
KO cells (Figure 7B and C). To investigate the expression
pattern of TET1 in vivo, the TET1 KO cells were injected

into nude mice. The results demonstrated that the under-
expression of TET1 markedly enhanced tumor growth.
However, treatment with Chrysin could inhibit tumor
growth in the TETI KO group (Figure 7D and E).
Together, these findings suggested that TET1 expression
was closely associated with tumor growth in GC.

Discussion

Chrysin is a natural and biologically active flavonoid pre-
sented in many plant extracts, including blue passionflower
(Passiflora caerulea), honey, and propolis. Chrysin has been
known to exert potent anti-inflammatory, antioxidant, and
anti-cancer properties across diverse cancers.'* In this study,
we have investigated the anti-cancer effects of Chrysin against
GC cells both in vitro and in vivo and our data suggested that
Chrysin exerted significant anti-tumor capabilities including
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enhanced cell apoptosis, cell cycle arrest, increased cell migra- ~ Chrysin exhibited the ability to regulate gene expression of
tion, and invasion in GC cells which further supported our ~ hTERT in breast cancer.'” Moreover, Chrysin could regulate
previous findings in melanoma'® cells and osteoarthritis MMP-9 expression in GC.* However, there is a paucity of
chondrocytes.'® Recently, studies have indicated that studies on the effects of Chrysin in altering the expression of
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TET]1 in GC. Previous studies have demonstrated that TET1

plays a crucial role in the development of
cancer.'®!” Moreover, loss of ShmC was also found to be
associated with GC.?° Thus, the present study investigated
the effects of treatment with Chrysin on the gene expression
pattern of TET1 in GC cells.

Furthermore, to validate the role of TET1 in cell apop-
tosis, cell cycle, cell migration, and invasion, knockdown
and overexpression of TET/ were conducted in MKN45
cells. The results indicated that overexpression of TET]
significantly induced cell apoptosis, which was consistent
with previous studies.”’ More recently, a study also indi-
cated that TETI overexpression was considerably asso-
ciated with cell proliferation in colon cancer
cells.?* Correspondingly, our results also indicated that
overexpression of TETI inhibited cell growth of GC
cells. Besides, overexpression of TET! also inhibited cell
migration and invasive capabilities of GC cells, consistent
with

carcinoma.”® Collectively, these results suggested that

previous results in hepatocellular
TETI is crucially involved in biological processes in GC
cells.

Furthermore, to clarify the effect of TET1 proteins on
gastric cancer in vivo, we established a xenograft model
using nude mice. Chrysin treatment significantly promoted
TET1 expression in vivo, which further confirmed our data
in MKN45 cells. Furthermore, Chrysin inhibited tumor
growth in mice, which was in accordance with previous data
in melanoma.** Accumulating studies suggested that the
RNA-guided nucleases from CRISPR/Cas9 system as the
most reliable tools for gene editing in GC cells.”> Through
CRISPR/Cas9 system-mediated knock out of the TET1 gene,
this study revealed that tumor growth was markedly enhanced
upon TET1 knockdown in GC cells. Overall, these results
indicated that Chrysin-mediated anti-tumor activities in GC
cells via overexpression of TET1 expression in vivo. Thus, the
ability of Chrysin to induce tumor cell apoptosis through
regulation of TET1 expression is an important strategy for
the development of an anti-cancer agent in GC therapy.

Conclusion

In conclusion, the present study demonstrated that Chrysin
regulates TET1 expression in GC cells. Overexpression of
TET] significantly enhanced ShmC levels, promoted cell
apoptosis, and inhibited cell migration and invasion.
Although further studies are warranted to elucidate the
underlying molecular mechanism of Chrysin-mediated
cell apoptosis, migration, and invasion in GC cells, this

study indicated that Chrysin exerted anti-tumor effects in
GC and presented TET1 as a novel promising biomarker
therapeutic target for GC therapy.
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