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ABSTRACT

In order to detect the effect of EZH2 genes on proliferation, migration, invasion, and apoptosis of colon
carcinoma cell strains HCT116 and HT29 by the Wnt/B-catenin signaling pathway, qRT-PCR was applied to
measure relative expressions of EZH2, RUNX3, CEA, CA199, MMP-9, VEGF, B-catenin, and CyclinD1 in each
group; Western-blot was employed with the intention of exploring relative expressions of these proteins in vivo
and in vitro; monoclonal proliferation experiments and CCK-8 assay was adopted so as to check cell
proliferation; the effect on cell migration was investigated via Transwell assay and cell scratch wound assay;
flow cytometry was applied with a view to determining the effect on cell apoptosis. Transfected HCT116 cells
are injected subcutaneously into nude mice. In colon cell strains HCT-116 and HT29, contrasted to the si-NC
group, the RUNX3 expression was prominently up-regulated in the si-EZH2 group. Besides, expressions of CEA,
CA199, MMP-9, and VEGF were significantly reduced; down-regulation of EZH2 genes remarkably inhibited cell
proliferation, invasion and migration when facilitating apoptosis; down-regulation of EZH2 genes also
significantly reduced expressions of essential proteins B-catenin and CyclinD1 on the Wnt pathway. The
subcutaneous tumor body of nude mice was reduced. EZH2-OE is the opposite trend to si-EZH2; The EZH2 gene
may target regulatory RUNX3 regulation via that Wnt/B-catenin signaling pathway, hence affecting colon
carcinoma cell proliferation, invasion, migration, and apoptosis. Therefore, EZH2 may become a promising
target for the clinical therapy of colon carcinoma.

INTRODUCTION

In the light of the new data, there were 19.3 million cancer
cases diagnosed globally in 2020, of which about 2
million were colorectal cancer cases, making it the third
most common cancer after breast cancer and lung cancer
and having the second highest mortality rate [1]. Due to a

lack of specific early diagnosis techniques, when
diagnosed most of the patients who suffer from colorectal
carcinoma are entering into the mid-term or advanced
stages when diagnosed, making surgery an unfeasible
option for them [2]. Therefore, it is essential to explore the
pathogenesis of colorectal cancer and find effective and
precise diagnostic and therapeutic methods.
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The drosophila gene enhancer of zeste homolog 2
(EZH2) affects the expressions of target gene histones by
promoting their methylation [3]. In the hypoxic tumor
micro-environment, the activity of target gene histones
rises, which is associated with the silencing of tumor
suppressor genes as well as the tumor emergency and
progress [4]. Human runt-associated transcription factor
3 (RUNX3) becomes an anti-oncogene involved in
regulating cell proliferation, differentiation, alongside
apoptosis. Previous researches have proved that EZH2 is
capable of regulating cell proliferation in larynx
carcinoma through targeting RUNX3 via the Wnt /B-
catenin signaling pathway [5]; EZHZ2 inhibitors are
capable of activating RUNX3 and up-regulating the
expressions of SETDBI1 and ANp63a, thus antagonizing
the phenotype of esophageal squamous cell carcinoma
[6]. Apart from EZH2 and RUNX3 genes expressions,
proteins from colon cancer tissues and healthy tissues
were histologically examined by our project group using
immunohistochemical method and real time fluorescence

quantitative reverse transcription-polymerase chain effect.

Our findings revealed significant differences in both
EZH2 and RUNX expression, while also confirming a
significant negative correlation between their expressions
in colon cancer tissues [7]. However, the mechanism of
action through which EZH2 targets and regulates
RUNX3 expression and the resulting variations in
various behaviors presented in cancer cell life activities
have not been elucidated. Tumor proliferation and
differentiation are connected to abnormally activating
that pathway. Additionally, B-catenin is an essential
element in the above-mentioned pathway, while
CyclinD1 is an essential target gene of the downstream
pathway. In our research, EZH2 and RUNX3 expressions
in colon carcinoma cell strains were examined at the
cytological level, verified the effects of EZH2 upon their
migration, proliferation, apoptosis, and invasion were
verified, and the molecular mechanism of EZH2 action
was further explored so as to provide new targets for
targeted therapy of colon cancer.

RESULTS

Stable si-EZH2 transfected cells were created, and the
knockdown efficiency of si-EZH2-3 (85.54 + 3.67)%
was significantly higher than that of si-EZH2-1 (69.75 *
4.82)% and si-EZH2-2 (62.11 + 1.62)%. Therefore, si-
EZH2-3 was used for subsequent experiments
(Supplementary Figure 1).

gRT-PCR results

Expressions of EZH2 mRNA, B-catenin mRNA and
CyclinD1 mRNA in si-EZH2 group were prominently
lower than those in si-NC group. However, contrasted to
NC group, expressions of EZH2 mRNA, pB-catenin

MRNA and CyclinD1 mRNA in EZH2-OE group were
significantly higher. (P < 0.01); RUNX3 mRNA
expression in si-EZH2 group prominently exceeded that
in si-NC group, besides, RUNX3 mRNA expression in
EZH2-OE group was prominently lower than that in the
NC group (P<0.01); expressions of CA199 mRNA, CEA
mMRNA, MMP-9 mRNA and VEGF mRNA in si-EZH2
group were prominently lower than those in si-NC group,
besides, in EZH2-OE group, their expressions
prominently exceeded those in NC group (P<0.01);
expressions of MMP-9 mRNA and VEGF mRNA in si-
EZH2 group were prominently lower than those in the si-
NC group, besides, expressions of MMP-9 mRNA and
VEGF mRNA in EZH2-OE group prominently exceeded
those in NC group (P<0.01) (Figure 1).

Western blot results

Expressions of EZH2 protein, B-catenin protein and
CyclinD1 protein in si-EZH2 group were prominently
lower than those in si-NC group, besides, expressions of
EZH2 protein, B-catenin protein and CyclinD1 protein in
EZH2-OE group prominently exceeded that in NC group.
(P < 0.01); the RUNX3 expression in the si-EZH2 group
prominently exceeded that in the si-NC group, whereas in
EZH2-OE group, it was prominently lower in contrast to
the NC group (P < 0.01); expressions of CEA protein,
CA199 protein, MMP-9 protein and VEGF protein in the
si-EZH2 group were prominently lower than those in the
si-NC group, besides, expressions of CEA protein, CA199
protein, MMP-9 protein and VEGF protein in EZH2-OE
group were prominently exceeded that in NC group
(P<0.01); Contrasted to the si-NC group, expressions of
MMP-9 protein and VEGF protein in the si-EZH2 group
were prominently lower, and contrasted to NC group,
expressions of MMP-9 protein and VEGF protein in
EZH2-OE group were prominently more elevated
(P<0.01) (Figure 2).

Cell proliferation

The effect of EZH2 upon colon cancer cell proliferation
was measured via CCK-8 assay. In HCT116 and HT29
cells, the OD values of si-EZH2 group at 12 h, 24 h and
36 h were prominently less than those of si-NC group,
besides, the OD values of EZH2-OE group at 12 h, 24 h
and 36 h prominently exceeded those of NC group (P <
0.01). It was shown in the CCK8 that EZH2 exerted a
positive feedback effect upon colorectal cancer cell
proliferation (Supplementary Figure 2).

Cell migration
The healing rate in the si-EZH2 group after 48 h was

prominently lower than that in the si-NC group; The
healing rate in the EZH2-OE group after 48 h
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prominently exceeded that in NC group. A statistically
distinction was seen between HCT116 and HT29 cells
(P < 0.01). The cell scratch wound assay indicated that
EZH2 has a positive feedback effect upon metastasis of
colorectal carcinoma cells (Figure 3).

Cell invasion

As for transferred cells, their number was figured out in
Transwell migration and invasion assay, it was found
that between HCT116 and HT29 cells, in the si-EZH2
group, the number was prominently less than that in si-
NC group. Besides, in the EZH2-OE group, the number
was exceeded that in the NC group. Furthermore, a
statistical distinction was seen in both HCT116 and
HT29 cells (P<0.05). It was shown in the consequences
that EZH2 was in proportion to colorectal carcinoma
cell invasion (Figure 4).
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Cell apoptosis

The early apoptosis percentage in the si-EZH2 group
prominently exceeded that in the si-NC group; however,
early apoptosis rate in the EZH2-OE group prominently
exceeded that in the NC group. A statistically
distinction was seen in both HCT116 and HT29 cells (P
< 0.01). The results illustrated that EZH2 was inversely
proportional to the early apoptosis percentage of
colorectal cancer cells (Figure 5).

Results of monoclonal proliferation experiments

In comparison to si-NC group, the quantity of clones in
the si-EZH2 group was prominently reduced. While
within EZH2-OE group, the number of clones
remarkably exceeded that of the NC group. There
existed prominent distinctions among values. It shows
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Figure 1. Effect of transfection in colon cancer cells HCT116, HT29 on the expressions of EZH2, RUNX3, CEA, CA199, MMP-9,
VEGF, B-catenin and CyclinD1 genes. (A) Relative expression of EZH2, RUNX3, CEA, CA199, MMP-9, VEGF, B-catenin and CyclinD1 genes
in HCT116 cells; (B) Relative expression of EZH2, RUNX3, CEA, CA199, MMP-9, VEGF, B-catenin and CyclinD1 genes in HT29 cells. (**P < 0.01;

N=3/Group).
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that EZH2 is capable of promoting colorectal carcinoma
proliferation (Figure 6).

Subcutaneous cancers among nude mice

The consequences of subcutaneous tumorigenesis
among nude mice illustrated that cancer volume of
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nude mice within the si-EZH2 group was remarkably
reduced than that of the si-NC group. In comparison to
the NC group, the nude mouse cancer volume in the
EZH2-OE group increased remarkably (r<0.05). It was
shown in the consequences that EZH2 exerted a
positive feedback impact upon colorectal cancer
progression (Figure 7).
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Figure 2. Effect of si-EZH2 and EZH2-OE transfection in colon cancer cells HCT116 and HT29 on the expression of EZH2,
RUNX3, CEA, CA199, MMP-9, VEGF, B-catenin and CyclinD1 proteins. (A) Statistics on protein banding and relative protein
expression of EZH2, RUNX3, CEA, CA199, MMP-9, VEGF, B-catenin and CyclinD1 in HCT116 cells; (B) Statistics on protein banding and relative
protein expression of EZH2, RUNX3, CEA, CA199, MMP-9, VEGF, B-catenin and CyclinD1 in HT29 cells. (**P < 0.01; N=3/Group).
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Figure 3. Cell scratch healing rate. (A) Cell scratch results plot for HT29 cells and HCT116 cells; (B) Data on cell healing rates of HT29 cells

and HCT116 cells. (**P < 0.01; N=3/Group).
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In vivo Western blot results

Contrasted with the si-NC group, relative protein
expressions of EZH2, pB-catenin, cyclinD1, CEA,
CA199, MMP9 and VEGF in the si-EZH2 group
decreased significantly, whereas the relative RUNX3
protein expression was remarkably increased. Relative
protein expressions of EZH2, B-catenin, cyclinD1, CEA,
CA199, MMP9 and VEGF within the EZH2-OE group
was remarkably increased contrasted with the NC group,
whereas the relative RUNX3 protein expression was
remarkably reduced (r<0.05) (Figure 8).

EZH2 affects RUNX3 by regulating oxidative stress

Contrasted to the si-NC group, relative protein
expressions of EZH2, NOX2, NOX4 in the si-EZH2
group reduced significantly. The RUNX3 expression
was prominently increased (r<0.05) (Figure 9).
However, after H202 was added, the difference in
EZH2 remained constant, and the significant
difference between NOX2, NOX4 and RUNX3 was
eliminated. It was illustrated that EZH2 can inhibit the
expression of RUNX3 through oxidative stress
(Figure 10).
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Figure 4. Number of transmembrane cells (100PX). (A) Invasion results plot of HT29 cells and HCT116 cells; (B) HT29 cell and HCT116

cell invasion statistics. (**P < 0.01 *P < 0.05; N=3/Group).

A si-NC si-EZH2 NC EZH2-0OE NC EZH2-O
e @ ‘ _ . o & ‘ b -
i i i i $ g1
: vy * el i e
| # fﬁ Al |
T LT T i
FITC-A FITC-A
HCT116 HT29
B ” ,
10+ [ =3 SiNC 15 . e
= SiEZH? S SEZZ | g
= ol = NC HCT116 ~ Tk = Ne
5’\: 8 f B3 EZH2-0F s ke
§ ‘E 10+ ek
- 2
z ® = 1
z Z
2 4+ o
: 5o
2
0- T T T T
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Figure 6. Number of monoclonal cells. (A) Plot of results of HCT116 cell and HT29 monoclonal experiments; (B) HCT116 cells and HT29
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DISCUSSION and participates in transduction of cellular signaling

pathways as a component of PcG protein complex 2
Histone methyltransferase EZH2 (enhancer of zeste (PRC2) [8, 9]. Related researches have already
homolog 2) manages transcription of the anti-oncogenes expounded that EZH2 is implicated in cell growth,
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expressed highly in varieties of malignant neoplasms
[10-15]. Additionally, EZH2 is closely connected to the
tumor biological behaviors and patient prognosis. High
expression of EZH2 is observed in lung cancer and
relates to poor prognosis of lung cancer patients; both
knockdown of EZH2 and application of EZH2
suppressors are capable of suppressing cell viability and
cell line migrations of lung cancer and enhancing
apoptosis and chemotherapy sensitivity [16]. The high
EZH2 expression within invasive tissues of gastric
carcinoma was linked with the invasive depth and
metastasis of lymph nodes. Additionally, the EZH2
expression increased gradually with the progression of
the disease [17, 18]. In pancreatic cancer, EZH2
expression is significantly elevated, and inhibition of
EZH2 expression inhibits proliferation and movement
of pancreatic carcinoma [19].

RUNX3 becomes a key anti-oncogene which induces
apoptosis among tumor cells and plays a critical part in
body progression and oncogenesis [20]. As for colon
cancer, the DNA promoter area of RUNX3 is hyper-
methylated, and gene expression is absent. Currently,
EZH2 and RUNX3 expression are discovered to be
dysregulated in colorectal carcinoma tissues or cell
strains. Additionally, they are involved in regulating
cell proliferation, invasion, apoptosis, and various other
biological processes, but the targeted regulatory
relationship between them has not been clearly

f----{RUNX3

o I

p-Catenin
CyclinD1

CEA
CA199

MMP2
MMP9

VEGF

]

., Proliferation and migration

of colorectal cancer cells

Figure 10. The EZH2 gene may target regulatory RUNX3
regulation via the Wnt/B-catenin signaling pathway,
thereby affecting the proliferation, apoptosis, migration,
and invasion of colon cancer cells.

investigated. In this study, we found that EZH2 can
mediate NOX2 and NOX4, thereby inhibiting the
expression of RUNX3. As for colorectal cancer, the
occurrence, progression, invasion, and metastasis are a
complex procedure implicated in multiple genes.
Furthermore, Wnt/B-catenin signaling pathway has
already been extensively researched. Besides, its
abnormal activation has also been identified in gastric
carcinoma, breast carcinoma, prostate carcinoma, lung
carcinoma, alongside other malignant neoplasms [21].
In the Wnt pathway, B-catenin gathers in cytoplasm and
translocates into nuclei to bind to TCF/LEF, which
activates target genetic transcription, such as cyclinD1.
The signaling pathway is abnormally activated in
neoplasm tissues. Clinically, malignant neoplasms are
generally treated through suppressing the Wnt signaling
pathway.

In our research, with a view to determining the specific
EZH2 mechanism in colon cancer cells, we adopted
RNA interference technology to reduce EZH2
expression in colon cancer cell lines and then conducted
subsequent experiments. Consequences of Western blot
and gRT-PCR assays revealed that EZH2 down-
regulation  significantly  decreased EZH2 gene
expression and increased RUNX3 gene expression in
HCT116 and HT29 cells, indicating that EZH2 and
RNX3 are negatively regulated at gene and protein
levels in colon cancer, and EZH2 may interfere with
colorectal cancer by up-regulating RUNX3 gene
expression. The CyclinD1 and B-catenin expressions
within the Wnt pathway, were significantly decreased
following down-regulation of EZH2, suggesting that
down-regulation of EZH2 was capable of suppressing
the Wnt/B-catenin signaling pathway activation and
perhaps facilitated RUNX3 expression via that pathway,
thus inhibiting colorectal cancer from developing. The
matrix metalloproteinase-9 (MMP-9) expression was
significantly decreased after down-regulation of EZH2,
showing that down-regulation of EZH2 could inhibit
cancer cell movement; the vascular endothelial growth
factor (VEGF) expression was prominently reduced
after EZH2 down-regulation, manifesting that down-
regulation of EZH2 could inhibit tumor angiogenesis,
reduce nutrient supply, and suppress its development
and distant metastasis. Subsequently, in the assays of
cell cycles and apoptosis, we found that interference
with EZH2 expression significantly increased the
apoptosis percentage of colon carcinoma cells. As for
colon carcinoma cells HCT116 and HT29, their
proliferation, invasion and migration were prominently
decreased after the EZH2 down-regulation, as shown in
CCK8 and monoclonal proliferation experiments,
scratch wound assay, and invasion assay. In addition,
we have verified the EZH2 function on the progression
of colorectal carcinoma through nude mouse tumor-
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bearing experiments. The above findings demonstrated
that interference with EZH2 expression was capable of
prominently inhibiting the malignant biological
behavior of colorectal carcinoma cells.

In conclusion, in HCT116 and HT29 cell strains,
knocking out EZH2 may promote expressions of
proteins related to the Wnt/p-catenin signaling pathway
through inhibiting RUNX3, which in turn suppresses
the cancer cellular proliferation, invasion and migration
while promoting apoptosis. Thus, antagonizing EZH2
has great significance in the targeted therapy of CRC.
Based on the above experiments, we will continue to
explore specific changes in downstream factors or
pathways induced by EZH2 inhibition of RUNX3 gene
expression and validate them in future animal
experiments.

MATERIALS AND METHODS
Main reagents

McCoy’s 5A medium and calf serum were obtained from
Biological Industries, Israel; CCK-8 reagents were
obtained from APExBIO, USA; qRT-PCR Kits were
obtained from Tiangen Biotech (Beijing, China) Co.,
Ltd.; PCR primers were synthesized in Sangon Biotech
(Shanghai. China) Co., Ltd.; Western Blot reagents were
obtained from Beyotime Biotechnology, China; rabbit
anti-human monoclonal antibodies (first antibodies) were
obtained from Affinity Biosciences, USA; rabbit anti-
human GAPDH monoclonal antibodies (first antibodies)
were obtained from Hangzhou Huabio, China;
horseradish peroxidase (HRP)-labeled sheep anti-rabbit
polyclonal antibodies were obtained from Sera Care Life
Sciences, USA,; cell apoptosis assay kits were obtained
from Nanjing Signalway Antibody, China; Matrigel gel
were obtained from Beijing Solarbao Science and
Technology Co., Ltd., China; transfection reagents, si-
EZH2 and si-NC were synthesized by Ribobio, China,
China; colon carcinoma cell strains HCT-116 were
obtained from Shanghai Biomedical, China; HT29 cell
strains were obtained from the Shanghai Cell Bank of
the Chinese Academy of Sciences..

Cell culture

Cell strains HCT-116 and HT29 of colon carcinoma
were cultured in a 25 cm? flask in McCoy’s 5A medium
comprising 1% double antibodies and 10% fetal bovine
serum, then brooded within one brooder (37° C, 5%
CO2, and 95% humidity). When the density of
monolayer cells reached 80-90%, cells were passaged in
0.25% trypsin solution. After transfection of si-NC and
si-EZH2, H202 was added for treatment, respectively.
During the process, all the cells were entering into the

logarithmic growth stage with a good survival
capability.

Cell transfection

During the logarithmic growth stage, HCT116 and
HT29 cells were inoculated within one 6-well plate. The
si-RNA transfection complex was prepared following
the transfection reagent instructions, and the cell
suspension was added after incubated at ordinary
temperature for roughly 15 min to establish the si-NC
group. gRT-PCR was adopted with a view to
determining the knockdown efficacy after cell
transfection for 24-48 h. The si-RNA-3 with the highest
knockdown efficiency (80.40 + 7.88)% was selected
from 3 stretches of si-RNAs. That was why we chose si-
EZH2-3 for subsequent experiments. (Supplementary
Table 1).

gRT-PCR used to measure mRNA expressions

The overall RNAs were extracted via RNA extraction
kit. 1 pl of the overall RNAs was employed with the
objective to measuring the overall RNA purity and
concentration on one UV spectrophotometer. Under the
conditions of 50° C, 5 min — 95° C, 1 min, cDNA
reverse transcription was implemented using the reverse
transcription amplification kit. The reaction volume
reached 20 pl (see Supplementary Table 2 concerning
detailed primer sequences), alongside 7 pul Rnase Free
H:0. The reaction process was listed: 95° C for 5 min, 1
cycle — 95° C for 10 s — 60° C for 30 s (fluorescence
collection), 40 cycles. 3 replicate wells were established
in the experiment. Significant consequences were
defined as CT values of 15-30 and solubility curves
with single peaks (peak height > 800 and peak width <
7 cells). Consequences were dissected analyzed via
AACt relative quantification approach. Besides, the
level of difference was expressed to be 2-22¢ in which
AACt=experiment group (Ct target gene - Ct
housekeeping gene) - control group (Ct target gene - Ct
housekeeping gene).

Western blot used to examine protein expression

Protein was obtained by digesting or lysing of total cells
under ice-melting conditions. The protein concentration
was determined at a wavelength of 562 nm via one
BCA microplate reader. Next, the mixture was given a
buffer. After five minutes of heating, the protein will be
denatured. Apart from 5% concentrated gel, 10% SDS-
PAGE separation gel was prepared and placed into a gel
plate. Also, electrophoresis was implemented to
separate the protein after solidification of the gel plate.
Thereafter, the membrane was delivered to the PVDF
membrane and sealed off by means of 5% skim milk

www.aging-us.com 13663

AGING



powder. Afterwards, TBST was adopted with the aim of
rinsing the membrane 3 times. Thereafter, as for the
target protein, the first antibody was prepared in the
light of the dilution proportion indicated in antibody
specifications and brooded at 4° C for 12 h.
Subsequently, the membrane was rinsed using TBST for
3 times (10 min every time). The secondary antibody
(1:10000) was brooded at ordinary temperature for 2 h,
besides, the membrane was rinsed using TBST for 3
times. Ultimately, ECL chromogenic technique was
employed; quantitative dissection was implemented by
means of ImageJ analysis software; for each group, the
relative protein expression was expressed to be the
average gray value (IOD) of the target strip.
Measurements were carried out three times for all
samples.

Cell proliferation assay

During the logarithmic growth stage, HCT116 and
HT29 cells were brooded in one 96-well plate (100
ul/well, about 2000 cells). Transfection was performed
when the growth density reached 40-50%, and 6
replicate wells were set for every group. At 0 h, 12 h, 24
h, 36 h, and 48 h after cell transfection, 10 pl of CCK-8
solution was slowly poured into per well along the well
wall, and then incubated in the cell incubator for 1 h.
Then, the absorbance (OD) was measured at 450 nm
with one Rayto RT-6100 ELISA plate reader.
Ultimately, the curve of cell proliferation was drawn
with GraphPad software based upon obtained data.

Cell migration assay

During the logarithmic growth stage, HCT116 and
HT29 cells were inoculated in one 6-well plate (1 x 10°
cells per well). The cells were transfected when the
growth density was 40-50%, and replaced with
complete culture medium after 6 h. When the cell
confluence was approximately 90%, a 10 ul pipette tip
was adopted with a view to making the vertical
scratches on the bottom of that plate. Next, that plate
was rinsed 3 times using PBS solution. Then, 2 mL of
serum-free, fresh medium was placed for continuous
hatching. Photographs were taken 48 h later via one
Nikon TS2-S-SM inverted microscope and handled by
means of ImageJ software to calculate the healing rates
of cells in both groups, where the healing ratio (%) =
(scratch spacing at 0 h - scratch spacing at 24/48 h) /
scratch spacing at 0 h x 100%.

Cell invasion assay
Diluted Matrigel gel (1:8) was melted overnight at 4° C.

50 pl of the gel was placed at the bottom of the upper
chamber. Next, that chamber was horizontally shaken

heavily and hatched at ordinary temperature for 4 h till
solidified. Cells were digested and collected 24 h after
transfection and inoculated into the chamber comprising
the above-mentioned gel (100ul, 5 x 10* cells/well).
700 ul of the total culture medium was placed into the
lower chamber and hatched for 48 h. Next, that chamber
was removed from the hatcher and fixed into the well
comprising 700 ul of 4% paraformaldehyde for 30 min
at ordinary temperature. That chamber was then
removed and placed into the well at ordinary
temperature to stain. Nearly 20 minutes later, that
chamber was removed and rinsed using PBS.
Afterwards, unmigrated cells in upper layer were
cleaned using one wet cotton swab. Subsequently, that
chamber was air-dried. At last, that chamber was
removed, additionally, the quantity of transmembrane
cells was watched and counted at random from 3
different areas of each well, and 3 repetitive wells were
designated for each group.

Cell apoptosis assay

Annexin V and PI dual staining was employed with the
intention of exploring the cell apoptosis. After
transfection for 24 h, it took 5 min to accumulate and
centrifuge the cells at 1,000 g. Next, the supernatant
was abandoned; 1 ml of pre-cooled PBS was
supplemented; those cells were suspended again and
centrifuged again, additionally, the supernatant was
abandoned. That procedure was repeated one more
time. Then, the binding buffer was diluted using DI
water at 1:3, additionally, 250 pl of the solution was
employed with a view to suspending the cells again.
The concentration of cells was regulated to 1 x 1068,
moreover, 100 pl of cellular suspension was pipetted
into one 5 ml flow tube. Subsequently, apart from 5 ml
of Annexin V/FITC, 10 ml of PI solution was
supplemented. After mixed well, the tube was brooded
with no light at ordinary temperature for 15 min. The
final analysis was performed via flow cytometry.

Monoclonal proliferation experiments

Cells were accumulated, counted, and assimilated via
trypsin. Next, they were brooded in one 37° C brooder
for rough 2 weeks till cell colonies could be seen. Then,
the medium was abandoned. The cells were rinsed 3
times using PBS, immersed in carbinol for 15 min, air-
dried. Additionally, they were stained for 30 min. Those
cells were scanned and taken photos of so as to count
the cell colonies which could be seen.

Subcutaneous tumors in nude mice

Adult male BALB/c nude mice were from the Shanghai
Laboratory Animal Research Center, fed at 25+1° C,
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working alternately day and night for 12 hours. Provide
adequate food and water. After co-culture, each group
of HCT116 cell solution was injected subcutaneously
under the nude mouse™ right posterior side. Additionally,
cancer volume and weight were gauged and recorded
once a week. After this experiment, those mice were
euthanized. Additionally, tumor tissue was attained for
follow-up experiments.

Statistical analysis

Measured data was expressed to be (x £ s); t-tests of
independent specimen were applied to contrast between
these two groups. Image] 8.0 was used for image
generation, and GraphPad 9.0 was for statistical
graphing. As for the overall statistical comparisons,
their significance was designated to r < 0.05.
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SUPPLEMENTARY MATERIALS

Supplementary Figures
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Supplementary Figure 1. si-EZH2 knockdown efficiency (%) (P<0.05). (A) Knockout efficiency of si-EZH2-1, si-EZH2-2 and si-EZH2-3 on
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Supplementary Figure 2. Cell proliferation curve (OD value). (A) CCK8 shows the effect of EZH2 on the proliferative capacity of

HCT116 cells; (B) CCK8 shows the effect of EZH2 on the proliferative capacity of HT29 cells. (***P < 0.001, **P < 0.01).
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Supplementary Tables

Supplementary Table 1. The sequences of si-EZH2.

SiIRNA Sequences

EZH2-1 5’-GCUGGAAUCAAAGGAUACA-3’
EZH2-2 5’-CCAUGUUACAACUAUCAA-3’
EZH2-3 5’-GACU CUGAAUGCAGUUGCU-3’

Supplementary Table 2. The sequences of PCR
primers.

GENES Primer (from 5’ to 3°)

EZH2 F:5’-TTGTTGGCGGAAGCGTGTAAAATC-3’
R:5’-TCCCTAGTCCCGCGCAATGAGC-3’

RUNX3 F:5’-AGGCAATGACGAGAACTACTCC-3

R:5’-CGAAGGTCGTTGAACCTGG-3’
jB-catenin F:5’-GCCCTAGCTGCCAACAGTAGT-3’
R:5’-GAAGATGAACGCTGTTTCTCG-3

CyclinD1 F:5’-GCTGCGAAGTGGAAACCATC-3

R:5’-CCTCCTTCTGCACACATTTGAA-3’

CEA F:5-TAAGTGTTGACCACAGCGACCC-3’
R:5’-GTTCCCATCAATCAGCCAAGAA-3’
CA199 F:5’-TCTAACCCATCCCCGCAGTA-3’
R:5’-AGCTGTTGCAAATGCAGTCTT-3’
MMP9 F:5’-AAGGGTACAGCCTGTTCCTGGT-3’

R:5’-CTGGATGCCGTCTATGTCGTCT-3’
VEGF F:5’-TGGCAGCGAGAAACATTCTTTTAT-3
R:5’-CAGCAATACTCCGTAAGACCACAC-3’
B-actin F:5’-TACATGGCTGGGGTGTTGAA-3’
R:5’-AAGAGAGGCATCCTCACCCT-3’
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