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Abstract

Background: Esophageal cancer is one of the primary death causes leading by
cancer in the world, which is high morbidity and mortality. Epigenetic acety-
lation modification participates in and regulates the proliferation, invasion,
and metastasis of various tumor cells, and the acetylation modification of
tumor proteins involved by acetyltransferases may be one of the important
mechanisms of esophageal carcinogenesis. The aim of this study was to inves-
tigate the correlation of acetyltransferase P300 and Survivin acetylation in
esophageal cancer pathogenesis and its molecular mechanism. Methods: Fif-
ty-five cases of esophageal cancer tissues and adjacent cancer tissues were
collected, Survivin and P300 protein expression was measured by immuno-
histochemistry (SP) and protein blotting (Western Blot); Survivin acetylated
protein levels were measured by coimmunoprecipitation (Co-IP); bioinfor-
matics predicted the relationship between P300 and Survivin as the substrate,
and fluorescence immunohistochemistry (IF) to verify the localization and
expression of Survivin and P300 in esophageal cancer tissues; the correlation
of Survivin acetylation, P300 and clinical cases characteristics was analyzed by
statistics. P300 siRNA sequences were structured and transfected into EC109
cells. P300 protein expression and Survivin acetylated protein levels were de-
termined by Co-IP. Cell viability was determined by the MTT assay, Scratch
healing and Transwell chamber assay examined cell migration and invasion
ability. Results: Survivin and P300 protein expression was significantly in-
creased in human esophageal cancer tissues and EC109 cells. The Survivin
protein was acetylated in esophageal cancer tissues and EC109 cells, and its
protein acetylation rate was significantly increased; bioinformatics predicted
that the acetyltransferase P300 could catalyze the acetylation of Survivin as a
substrate, and the fluorescence immunohistochemistry confirmed that both
Survivin and P300 simultaneously showed a high expression state in cancer
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tissues; Survivin acetylation and P300 expression; Survivin acetylation and
P300 were closely related with esophageal cancer stage, tissue differentiation
and lymph node metastasis. The vitro experiments showed that P300 RNA
interference in esophageal cancer cells can significantly reduce the Survivin
protein acetylation level, while inhibiting the survival, migration and invasion
capacity of EC109 cells. Conclusion: P300 has a correlation with Survivin
acetylation in the lespathological process of esophageal cancer, P300 may be
an important upstream molecule of Survivin acetylation and has an impor-
tant potential value in the diagnosis and treatment of esophageal cancer.

Keywords

P300, Acetyltransferase, Survivin, Acetylation Modification, Esophageal
Cancer

1. Introduction

Esophageal cancer is a common gastrointestinal tumor in the world, which has a
high morbidity and mortality rate [1]. Although surgery, chemotherapy and ra-
diotherapy have somewhat improved the prognosis of some patients with eso-
phageal cancer, the overall survival rate remains unsatisfactory [2]. Modern
medical research has found that the protein acetylation modification in epige-
netics plays an important role in the occurrence and development of tumors [3]
[4]. The acetylation modification of some key proteins in the body can change
their function, leading to the occurrence and development of some tumors.
Survivin is an apoptosis inhibitory that is highly expressed in various tumors
and suppresses tumor cell apoptosis and leads to abnormal cell proliferation [5]
[6] [7] [8] [9]. Previous studies have shown that Survivin is acetylated in the
esophageal tissues, and is closely associated with the proliferation, invasion, and
metastasis of esophageal cancer [10]. However, the specific mechanisms of Sur-
vivin acetylation promote occurrence and development of esophageal cancer
which remains unclear. Acetylation modification of proteins needs the catalysis
of acetyltransferases, and the protein function after acetylation modification is
altered and strengthened, participating in tumor genesis and development [11].
P300 is an important member of the acetyltransferase family, which can catalyze
the acetylation of various histones and non-histones, and then participate in the
occurrence and development of the tumor [12]. In this study, we mainly investi-
gated the correlation and its molecular mechanism by examining the level of
P300 expression and Survivin acetylation in the esophageal cancer pathogenesis.

2. Material

2.1. Tissues

55 specimens esophageal cancer tissues and adjacent cancer tissues were selected

in the Department of thoracic Surgery of the Affiliated Hospital of Chengde
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Medical College from January 2019 to May 2021; General information: There
were 11 females, 44 males; 260 aged 42 examples, <60 aged 13 examples; TNM
stage: I stage 7 examples, II stage 32 examples, III stage 16 examples; Tissue dif-
ferentiation: well-differentiated 7 examples, moderately differentiated 40 exam-
ples and poorly differentiated 8 examples; 14 patients with lymph node metasta-
sis and 41 examples without lymph node metastasis. Esophageal cancer EC109
cells and normal esophageal epithelial HEEC cells were provided by the Central
Laboratory of the Affiliated Hospital of Chengde Medical University.

2.2. Main Reagent

Survivin monoclonal antibody, Acetylated-Lysine antibody and P300 antibody
were purchased from Abcam company (USA); A/G agarose beads from CST
company (USA); immunohistochemical kit from Hebei Beibo Experimental
Products Co., Ltd. (Hebei, China). Alexa Fluor 488-conjugated sheep anti-rabbit
fluorescent antibody and ATTO 594-conjugated sheep anti-mouse fluorescent
antibody were purchased from Hebei Beibo Experimental Products Co., LTD.
(Hebei, China).

3. Methods
3.1. Immunohistochemical Method (SP)

Tissues were sliced, xylene waxing, soaked in gradient alcohol, driplet with 3%
H,0; and placed at room temperature for 10 min. Citrate buffer high tempera-
ture antigen repair after membrane breaking; Slice cooling then closed with goat
serum. After washing, primary antibodies were placed in a wet box and incu-
bated for 4°C overnight. Secondary antibodies were incubated at room temper-

ature for 30 min. DBA coloration, then counterstained with hematoxylin.

3.2. Western Blot

Protein was extracted and concentration determined; total protein was separated
by gel electrophoresis and transferred to PVDF membrane by semi-dry transfer.
The med milk powder was closed and incubated with primary antibody for 40
min. After rinsing, the secondary antibodies were incubated for 30 min. After
rinsing, the luminescence reaction was performed in the dark chamber and ex-

posed into slices.

3.3. Co-Immunoprecipitation (Co-IP)

Proteins were extracted, and A/G agarose beads 5 pl and Survivin monoclonal
pure antibody 5 pl were mixed, supplemented with 2x lysis buffer to a total vo-
lume of 450 pl, 400 pl of the supernatant was taken into a centrifuge tube, and a
4°C fixed mixer was coprecipitated for 12 h. It was centrifuged at 4°C and the
supernatant was discarded. The A/G agarose beads were washed in 500 pl with
1x lysis buffer. The supernatant was discarded at 3000 r/min and centrifuged for

3 min. The supernatant was discarded at 3000 r/min and centrifuged for 3 min.
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After the last wash, discard the supernatant. 1x Lysis buffer of 35 ul and equal
volumes of 2x SDS loading buffer were mixed and boiled for 8 min. 3000 r/min,
centrifuged; SDS-PAGE electrophoresis, electrotransfer, blocking, added prima-
ry antibody (Acetylated-Lysine antibody 1:2000, GAPGH antibody 1:1000) was
incubated in 4°C in 3% BSA overnight. It was developed after adding the sec-
ondary antibodies.

3.4. Bioinformatic Analysis and Prediction

The bioinformatics software Acetylation Set Enrichment Based (ASEB) predicts
that the Survivin protein is catalyzed as a substrate [13]. ASEB can not only pre-
dict the acetylation status of the target protein, but also predict the acetyltrans-

ferase that catalyzes the acetylation modification and the possible lysine sites.

3.5. Fluorescent Immunohistochemistry (IF Method)

Tissue sections were baked in a 60°C incubator for 20 min, section were de-
waxed by xylene and ethanol, and antigen repair occurred after PBS cleaning; 5%
goat serum blocked at room temperature for 30 min, shake off the excess liquid;
Primary antibody was added, 4°C overnight, 37°C for 45 min, and washed 3
times in PBS. Fluorescence-labeled secondary antibody was added, incubated at
room temperature for 1 h, and washed three times in PBS; The DAPI was stained
for 10 min, washed 3 times in PBS; Anti-fluorescence quencher capping sheet

and photographed.

3.6. Cells Were Cultured and Transfected

EC109 cells and esophageal epithelial HEEC cells were cultured in conventional
medium. The P300 siRNA and the negative control strain of EC109 cells were
transfected with the respective siRNA by using a liposome-mediated assay. Ex-
perimental group: P300 siRNA group (si-P group), negative control group: P300
siRNA empty carrier group (si-N group), blank control group: blank cell group
(NC group).

3.7. MTT Experiment

Cells in the log growth phase, were made into a single-cell suspension. After cell
counting, cells were seeded at 8 x 10° cells per well in 96-well plates, adding 100
ul per well, and cultured until cell density up to 80% transfection. After 12, 24,
48 and 72 h, 5 mg/ml of MTT solution of 30 pl was added per well to each plate
at each time point, and the incubation was continued for 4 h. Centrifugation,
abandon the upper clear. Dimethylsulfoxide was added to 150 pl and shaken at
80 r/min level for 5 to 10 minutes. The absorbance value (570 nm) was measured

by a microplate meter.

3.8. Scratch Healing Experiment

Cells were plated with a single-cell suspension, and 5 x 10° cells per well were

seeded into 6-well plates at 100 pl per well. In conventional culture, when the
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cells were covered with the bottom of the hole, the fluid transfer gun head was
made with a vertical plate surface scratch, and the culture medium was washed
off the falling cells. 2 ml of serum-free medium was added to each well for a fur-
ther 48 h of culture and the width of the scratches was measured under an in-

verted microscope.

3.9. Transwell Compartment Invasion Assay

After transfection, cells were made into a single cell suspension and cells were
counted. The Matrigel glue melts into a liquid state early. The 50 mg/L Matrigel
1:8 dilution solution was coated with a polycarbonate microporous filter mem-
brane at 8 um aperture at the bottom of the Transwell chamber and polymerized
into glue at 37°C overnight. The chamber was UV-sterilized for 2 h, and the re-
sidual Matrigel gel solution was removed and moistened with serum-free F12
medium for 1 h at 37°C. The Transwell chamber was placed in a 24-well plate,
the chamber was removed, and 600 pl of medium was added outdoors. In
chambers, 200 pl cell suspension was cultured without serum medium, and six
samples were repeated in each group. The 24-well plates were routinely cultured
for 48 h. PBS buffer was rinsed three times and cells in the inner layer of the mi-
croporous membrane were erased. Formaldehyde was fixed and counterstained
with crystal violet. Wash the PBS for 3 times, change the liquid each time; dry
the liquid with a cotton swab, and count the number of penetrating membrane

cells under the microscope.

3.10. Statistical Analysis

The SPSS21.0 statistical analysis software was used. Data with normal distribu-
tion and equal variance are expressed by mean + standard deviation, Count data
were used in y* analysis. Paired samples were analyzed using a t-test, and means
between multiple groups were compared using one-way ANOVA. Statistical sig-

nificance was determined as P< 0.05.

4, Results

4.1. Survivin and P300 Protein Expression in Esophageal and
Adjacent Tissues

Immunohistochemistry results showed that the positive expression rate of Sur-
vivin in esophageal cancer tissue was 83.64% (46/55), higher than the beside the
carcinoma tissue 23.64% (13/55); The positive expression rate of P300 in eso-
phageal cancer tissue was 78.18% (43/55), which was higher than beside the car-
cinoma tissue 25.45% (14/55), and the difference was statistically significant (P <
0.05) (Figure 1(A)). Western Blot results showed that the expression of Survivin
in 55 esophageal cancer tissues was (71.25 + 2.56)%, higher than adjacent tissues
(16.22 £ 2.05)%; The protein expression level of P300 in cancerous tissues was
(56.35 + 1.78)%, higher than that in adjacent tissues (11.04 + 1.52)%, and the
difference was statistically significant (P < 0.05) (Figure 1(B)).
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Figure 1. (A) Survivin and P300 protein expression in cancerous tissues and adjacent
tissues (CT: Cancerous Tissues, NT: Adjacent tissues); (B) Survivin and P300 protein ex-
pression in esophageal cancer tissues and adjacent tissues (CT: Cancerous Tissues, NT:
Adjacent tissues).
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4.2. Protein Acetylation Levels of Survivin and P300 in
Esophageal and Adjacent Tissues

The immunoprecipitation experiments showed that P300 protein expression in
55 cases was (64.09 + 4.94)% of esophageal cancer tissues, higher than in adja-
cent tissues (12.26 + 1.77)%, with a statistically significant difference (£ < 0.05).
Survivin protein was acetylated, and its acetylation rate was (61.59 + 2.15)% in
cancer tissue, which was significantly higher than that in adjacent tissue (10.42 +
1.26)%, with a significant difference (P < 0.05) (Figure 2).

4.3.P300 Catalyzes Its Acetylation Prediction by Using Survivin as
a Substrate

The bioinformatics software Acetylation Set Enrichment Based (ASEB) pre-
dicted that the acetyltransferase P300 can catalyze the Survivin protein as a sub-

strate and predict the five lysine (K) sites where the Survivin may be acetylated
(Table 1).

4.4. Survivin and P300 Protein Expression in Esophageal Cancer
Tissue (IF)

Fluorescent immunohistochemistry showed that the Survivin and P300 protein
simultaneously showed a high expression status in esophageal cancer tissues, and

both were expressed mainly in the cytoplasm and partly in the nucleus (Figure
3).
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Figure 2. Survivin acetylation and P300 protein levels in cancerous and normal tissues
(CT: NT: adjacent tissue).
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Figure 3. Immunofluorescence histochemical expression of Survivin and P300 proteins in
esophageal cancer tissue (400, ruler 50 um) Note: Survivin green fluorescence, P300 red
fluorescence, DAPI cell nucleus staining, MERGE is the triplot fusion image.

Table 1. Prediction of acetylation by the acetyltransferase P300 using Survivin as a sub-

strate.
KAT Site Sequence P-value
P300 67 GRSLALGRKPSELGRPV 0.0247
P300 274 LGNDKCPLKRSRELKP 0.0316
P300 32 RLVYSKCLKYCPLSTVP 0.1047
P300 32 PSAYCNHDKCYPSKCS 0.2341

Notes: The smaller the P-value, the greater the chance of acetylation at the site.

4.5. Correlation between P300 and Survivin Protein Acetylation
and Clinical Case Characteristics in Esophageal Cancer Tissue

The protein acetylation level of Survivin protein was associated with TNM
stage, tissue differentiation, and lymph node metastasis of esophageal cancer (P
< 0.05), regardless of sex and age. Positive P300 expression was closely associated
with TNM stage, differentiation degree, and lymph node metastasis (P < 0.05),
and it had no correlation with sex or age (Table 2). It is correlated between the
Survivin protein acetylation and P300 positive expression in esophageal cancer
tissues, its correlation coefficient is r = 0.527, and they showed a positive corre-
lation (Table 3).

4.6. Expression of P300 and Survivin Acetylated Proteins in
Esophageal Cancer Cell Lines

The Western blot results showed that P300 was highly expressed in esophageal
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Table 2. Relationship between survivin protein acetylation and P300 and clinical case
characteristics in esophageal cancer tissues (12, %).

Item Number Survivi‘n P3‘0‘0
Acetylation (positive)
Sex
Male 44 51.35+1.27 36
Female 11 49.79 + 2.04 0.251 5 0.155
Age
>60 42 63.42 £ 2.45 34
<60 13 60.76 £ 1.56 0.138 7 0.434
TNM
I Stage 7 32.14 £ 1.54* 2%
II Stage 32 50.75 + 2.04** 25%*
IIT Stage 16 70.58 + 3.34** 0.012 14** 0.021
Histodifferentiation
well-D 7 33.18 £ 1.52* 3*
Moderately-D 40 50.64 + 2.78** 31
Poorly-D 8 73.15 £ 3.46%* 0.004 7 0.018
Lymphatic metastasis
Have 14 66.76 £ 4.57* 3%
None 41 44.31 + 2.18** 0.027 38** 0.021

Notes: Compared with *, ** P < 0.05.

Table 3. Correlation between Survivin protein acetylation and P300 expression in eso-
phageal cancer tissues (n).

Ac-Survivin
P300 Ve P r
Positive Negative
Positive 28 13 4.615 0.032 0.527
Negative 5 9

cancer EC109 cells, but it showed low expression in normal esophageal epithelial
HEEC cells. The Survivin protein acetylation level in EC109 cells of esophageal
cancer was significantly higher than the normal esophageal epithelial HEEC cells
(Figure 4).

4.7. Verification of P300 Downregulation by Si-RNA Interference

The resultant si-RNA-P300 contained a green fluorescently labeled tag, and
the green fluorescence expression was indicated after successful transfection in
EC109 cells (Figure 5). The P300 mRNA and protein expression was decreased
significantly in the si-P group via Rt-qPCR and Western Blot assays (Figure 6).
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Figure 4. P300 protein expression and Survivin protein acetylation levels in human eso-
phageal cancer cell lines.

Figure 5. Fluorescence microscopy results of RNA interfering P300 transfected EC109
cells ((A): Bright field; (B): Fluorescence microscope; (C): Superposition of (A) and (B)).
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Figure 6. The mRNA and protein expression after P300 RNA interference (Group si-P:
P300 siRNA group si-N: negative control group, NC: blank control group).
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4.8. Effect of Survivin Acetylation after RNA Interference with
P300 in EC109 Cells

Co-IP showed that Survivin acetylation decreased significantly after P300 down-
regulation by RNA interference in si-P group (P > 0.05), but no difference in
si-N and NC groups (P < 0.05). The results suggest that inhibition of P 300 ex-
pression could significantly reduce Survivin acetylation levels in EC109 cells

(Figure 7).

4.9. Effect of P300 Downregulation on the Proliferation, Invasion,
and Migration Ability of EC109 Cells

The results of the MTT experiments showed that the absorbance values of EC109
cells were significantly decreased in the si-P group when compared to the si-N
and NC groups (Figure 8(A)). The results of Transwell chamber experiment

showed that the number of perforated cells was significantly decreased in the

DOI: 10.4236/cm.2022.134005

59 Chinese Medicine


https://doi.org/10.4236/cm.2022.134005

J. X. Zheng et al.

NC si-N si-P 80-

g Em si-P
P300 S gl B8 si-N
o §§ B3 NC
Ip: Survivin e g2
WB: Ac-Lys £ 401
o
Input: ]
Survivin - - - £° 1
X
w

GAPDH - °. o
- Ac-Survivin P300

Figure 7. The Survivin acetylation level after RNA interference P300 (si-P: P300 siRNA
group si-N: negative control group, NC: blank control).
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Figure 8. Effects of P300 downregulation on the proliferation, invasion and migration of
EC109 cells (si-P: P300 siRNA group si-N: negative control group NC: blank control
group) Note: (A): EC109 cells proliferation decreased (B), (D): EC109 cells migration de-
creased; (C): EC109 cells invasion decreased.

si-P group, which inhibited the invasion capacity of EC109 cells. The difference
between the si-N and NC groups was significant (£ < 0.05) (Figure 8(B) and
Figure 8(D)). The results of the cell scratch healing assay showed that EC109
cells had scratch healing very slowly and decreased migration ability in the si-P

group (Figure 8(C)).

5. Discussion

Esophageal cancer is a common gastrointestinal malignancy in esophageal epi-
thelial tissues [14]. The early symptoms of esophageal cancer is not obvious, the
discovery is mostly late manifestations, poor prognosis [15]. Survivin is the
strongest member of the anti-apoptotic proteins of the family of apoptosis inhi-
bitors, which is widely expressed in a variety of malignancies [16]. Survivin can

regulate the tumor cell cycle and apoptotic pathways through complex mechan-
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isms, thus promote tumor cell proliferation, accelerate tumor progression, and
ultimately lead to poor prognosis in tumor patients [17] [18]. Survivin is high-
ly expressed in both gastric and colon cancer, and is closely associated with
tissue differentiation, lymph node metastasis, and prognosis in gastric and co-
lon cancer, including [19]. Foreign studies have found that Survivin, as a can-
cer-promoting factor, is closely related to glioma, head and neck squamous cell
carcinoma and breast cancer, and is an important factor to promote the occur-
rence and development of these tumors [20] [21] [22] [23]. These results suggest
that Survivin is closely related to the occurrence, development and metastasis of
various cancers in humans. In this study, the results of immunohistochemistry
detection suggested that Survivin showed high expression in esophageal cancer
tissues, but also low expression in adjacent tissues. Further quantitative detec-
tion results of immunoprotein imprinting experiments confirmed the high ex-
pression state of Survivin in esophageal cancer tissues, which is consistent with
the findings of [24] [25] et al, indicating that Survivin may be involved in the
occurrence and development of esophageal cancer in the pathogenesis of eso-
phageal cancer.

Protein acetylation, an important form of protein modification in epigenetics,
is involved in the regulation of various biological processes such as gene tran-
scription, proliferation, modululation, and invasion, and plays an important role
in tumorigenesis [26]. The protein function can change after acetylation, induce
tumor and promote tumor development. At present, there are no relevant re-
ports on whether Survivin protein is acetylated in esophageal cancer tissues and
what effect on esophageal cancer after acetylation. This experimental study con-
firmed by immunoprecipitation experiments that the Survivin protein can ace-
tylate modification in esophageal cancer tissues, and its acetylation level was sig-
nificantly higher than that of adjacent tissues. And the acetylation level of Survi-
vin has correlation with TNM stage, tissue differentiation and lymph node me-
tastasis, which indicates that acetylation of Survivin protein plays an important
role in the occurrence and development of esophageal cancer. The author spe-
culated that it may be strengthen the cancer function of Survivin protein because
of acetylation of Survivin protein in esophageal cancer tissue, and thus promotes
the development of esophageal cancer.

The acetylation modification of the proteins requires the catalysis of the ace-
tyltransferase, and the protein function after the acetylation modification is
changed and strengthened, participating in the tumor initiation and develop-
ment [11]. P300 is an important member of the acetyltransferase family, which
can catalyze the acetylation of various histones and non-histones, and participate
in the occurrence and development of various tumors. Via qualitative and quan-
titative protein experiments, this study confirmed that P300 is highly expressed
in esophageal cancer tissues, and its positive expression was associated with tu-
mor stage, differentiation, and lymph node metastasis. This is in agreement with

the experimental study by Wang [27] et al, indicating that P300 and Survivin are
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also involved in the development and development of esophageal cancer. How-
ever, whether P300 acts as an acetyltransferase can catalyze the acetylation mod-
ification of Survivin and regulate the occurrence and development of esophageal
cancer in esophageal cancer needs further verification. In this study, bioinfor-
matics predicted results showed that the acetyltransferase P300 can catalyze Sur-
vivin protein to acetylation as a substrate, and its multiple lysine sites can un-
dergo acetylation. Further research found that Survivin and P300 protein are
co-expressed in the cytoplasm in esophageal cancer tissues, and both showed
high expression status, indicating that P300 can interact with Survivin in eso-
phageal cancer. P300 as an acetyltransferase may be involved in the acetylation
modification process of Survivin protein, which then affects the biological beha-
vior of esophageal cancer. Further statistical analysis of the correlation between
P300 and Survivin acetylation levels showed that positive P300 expression was
positively associated with Survivin hyperacetylation in esophageal cancer tissues,
which also suggested that P300 as an acetyltransferase may be involved in Survi-
vin acetylation modification, promoting the proliferation, invasion, and metas-
tasis of esophageal cancer.

Studies confirm that inhibition of acetyltransferase expression can alter the
acetylation state of intracellular proteins [28]. Silencing of P300 has the potential
to deacetylation and inhibit tumor cells in the mechanism of inhibiting protein
acetyltransferase. Studies have confirmed that the effect of inhibiting tumor cells
through inhibiting the acetyltransferase pathway in different tumor cells is also
different [29] [30] [31]. In this study, the relationship of acetyltransferase P300
and Survivin acetylation modification was verified by in vitro cell experiments,
and the results showed that the Survivin acetylation level in EC109 cells was sig-
nificantly reduced after P300 silencing by RNA interference. This suggests that
P300, acting as an acetyltransferase, can catalyze the acetylation of non-histone
Survivin, which can further regulate the occurrence and development of oeso-
phageal cancer. It was further confirmed that the proliferation, invasion and mi-
gration capacity of esophageal cancer EC109 cell were inhibited after knock-
down of P300. This suggests that P300 acting as an acetyltransferase may be an
important upstream molecular event to regulate the acetylation of Survivin and
then affect the biological function during the occurrence and development of

esophageal cancer.

6. Conclusions

In conclusion, the acetyltransferase P300 is closely related to Survivin acetylation
in oesophageal cancer, and the high expression of P300 may promote the hyper-
acetylation state of Survivin, and both may be important biological features that
promote the development and development of oesophageal cancer.

Limitations and shortcomings of this study: This study confirmed the effect of
P300 on esophageal cancer cells only through Survivin acetylation at the tumor

tissue and cell level, but its function in vivo and the validation of other specific

DOI: 10.4236/cm.2022.134005

62 Chinese Medicine


https://doi.org/10.4236/cm.2022.134005

J.X. Zheng et al.

regulatory mechanisms need further investigation. It is of great significance for
the early diagnosis and prognosis judgment of esophageal cancer to deeply ex-
plore the relationship between Survivin acetylation and acetyltransferase P300
and esophageal cancer occurrence, development, invasion, metastasis and prog-

nosis.
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