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Background: Diabetic foot ulcers (DFUs) represent a severe complication of diabetes associated with reduced quality of life, lower
limb amputations, hospitalizations, increased incidence, and mortality. Importantly, a significant number of pathogenic genes remain
unexplored in DFUs.

Methods: A series of bioinformatics analyses were performed on publicly available bulk transcriptome sequencing datasets
GSE134431 and GSE80178 to explore the transcriptomic changes in DFUs and select core genes for in vitro functional validation.
In a focused examination, the differential expression analysis unveiled distinctions in gene expression patterns between DFUs and non-
ulcerated diabetic skin tissues. Enriched functional annotations of differentially expressed genes were explored using the DAVID
online tool. Protein-protein interaction analysis was conducted to investigate interactions among differentially expressed genes and
select core genes. Knockdown or overexpression of core genes in HaCaT keratinocytes was performed to assess their impact on cell
proliferation and migration.

Results: Ten core genes were identified. Cell Counting Kit-8 (CCK-8) and scratch assays demonstrated that downregulation of the
core gene SIN3A significantly inhibited the migration and proliferation of HaCaT keratinocytes, while overexpression of SIN3A
reversed the high-glucose-induced suppression of HaCaT cell viability and migration.

Conclusion: SIN3A expression is downregulated in DFUs. In vitro, SIN3A promotes the proliferation and migration of HaCaT
keratinocytes, suggesting it may be a potential therapeutic target for DFUs.
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Introduction
The incidence of diabetes, particularly type 2 diabetes, has been increasing annually and has become a serious global
public health issue.' Diabetic foot ulcers (DFUs) represent a severe complication in the later stages of diabetes, imposing
a significant burden on patients. This is manifested by a decline in quality of life, a high rate of limb amputations,
increased hospitalization, elevated morbidity, and mortality rates.”>

In recent years, significant progress has been made in the treatment of DFUs, primarily encompassing blood glucose
control, vascular interventions, local wound management, infection control, and other potential adjunctive therapies.4 In
the realm of basic research, targeted treatment studies for DFUs have revealed promising avenues, although these
investigations are predominantly confined to animal studies or preliminary preclinical research. For instance, the
inhibition of the IL-1B pathway has exhibited the capacity to enhance wound healing in murine models, prompting
a transition from a pro-inflammatory state to a reparative phenotype in macrophages.’ In a similar vein, the silencing of
murine neutrophil PAD4 expression, facilitating the inhibition of neutrophil recruitment, holds the potential to bolster the
process of wound healing in diabetic conditions.® Furthermore, localized overexpression of HIF-1a, achieved through the
introduction of the stable and active form of HIF-1a via gene transfer, has demonstrated the ability to expedite wound
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healing in diabetic mice.””® Additionally, within the context of diabetic wounds, the targeted inhibition of matrix
metalloproteinase-9 in murine models has exhibited an acceleration in the healing process.'® In the realm of animal
models, interventions involving miRNA-26a inhibitors and miRNA-27b upregulation have both proven efficacious in
promoting wound healing.'"*'? However, it remains imperative to acknowledge that the landscape of potential therapeutic
targets within DFUs remains rich with unexplored possibilities.

Bioinformatics analyses have become one of the most effective tools for analyzing human diseases.'” It is widely
applied in molecular biology experiments and clinical practice.'® It integrates extensive biological data, encompassing
genomics, transcriptomics, proteomics, and metabolomics, to provide a comprehensive understanding of molecular-level
variations and interactions within the biological system. This wealth of information aids in the elucidation of underlying
biological patterns and mechanisms. For instance, it can be employed to construct biological networks, such as protein-
protein interaction networks and gene regulatory networks, to investigate intermolecular interactions and pathways. It can
also be utilized to unearth patterns and trends within biological data, including the identification of correlated genes,
biomarkers, disease patterns, and biological processes. In this context, we leveraged publicly available transcriptomic
sequencing data to conduct bioinformatics analyses aimed at elucidating the biological patterns of DFUs, uncovering
potential disease biomarkers and targets, and conducting preliminary in vitro validation of key genes.

Materials and Methods

Datasets Selection and Data Preprocessing

The GSE 134431' and GSE 80178'® datasets were downloaded from the Gene Expression Omnibus (GEO) database.
The GSE 80178 dataset contains six diabetic foot ulcer samples (Full cortical skin tissue at the margin of the ulcer), three
diabetic foot skin samples (Full skin tissue of the foot in patients with diabetes mellitus but without foot ulcers), and three
non-diabetic foot skin samples. Only six diabetic foot ulcer samples and three diabetic foot skin samples were selected
for bioinformatics analyses in this study. GSE134431 includes eight diabetic foot skin samples, six diabetic foot ulcer
(healed) skin samples, and seven diabetic foot ulcer (unhealed) samples. Only eight diabetic foot skin samples and seven
diabetic foot ulcer (unhealed) samples were selected for bioinformatics analyses in this study. The RNA-seq data
GSE134431 were based on the GPL18573 Illumina NextSeq 500 (Homo sapiens), and the microarray data of
GSES80178 were based on the GPL16686 [HuGene-2 0-st] Affymetrix Human Gene 2.0 ST Array [transcript (gene)
version]. For GSE134431, data matrix were downloaded from the GSE134431 data set and were revised by Excel to
remove irrelevant values and to meet the NetworkAnalyst file upload requirements (Table S1). For GSE80178, the gene
expression matrix was downloaded from “Download family” section and organized according to the file upload
requirements on the NetworkAnalyst website (Table S2).

|dentification of Differentially Expressed Genes (DEGs)

RNA-seq data (GSE134431) and microarray (GSE80178) were analyzed by NetworkAnalyst 3.0, a visual analytics
platform for comprehensive gene expression profiling and meta-analysis.'” The above collated expression matrix files
were submitted separately to the NetworkAnalyst website and the differential genes were analyzed using the website’s
built-in limma package. DEGs were screened according to the following screening criteria: |LogFC|>1, corrected for
adjusting P-value (adj.P) < 0.05. Analysis results were downloaded from the “download” module in the website. The
intersections of upregulated or downregulated DEGs from the two datasets were considered candidate DEGs for further
analyses.

Enrichment Analysis

To gain deeper insights into the roles played by these DEGs in the progression of DFUs, we conducted Gene Ontology (GO)
functional enrichment analysis, encompassing biological pathways (BP), molecular functions (MF), and cellular components
(CC). This analysis was executed employing the widely utilized DAVID tool version 6.8.'® DAVID offers a comprehensive
suite of functional annotation utilities, enabling researchers to unravel the biological significance underpinning extensive gene
lists. The outcomes of the enrichment analysis were graphically represented with the aid of R packages such as ggplot2'® and
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Hmisc within RStudio software (version 3.6.3).%° The selection criteria for GO term inclusion entailed the top 10 terms with
a significance level of P < 0.05.

Construction of Protein-Protein Interactions (PPl) Network and ldentification of Key

Genes

To explore the interplay among these distinct genes, we systematically assembled a protein interaction network comprising
those genes displaying substantial overlap. This network was meticulously crafted employing the STRING application,
version 1.5.0,2' seamlessly integrated within the Cytoscape platform, version 3.8.2.** Subsequently, we harnessed the
CytoHubba plug-in** to pinpoint pivotal hub genes within this intricate network. In this network representation, nodes were
emblematic of genes, while edges denoted their interactions. To gain further insights into the biological functions of these
central hub genes, we carried out GO enrichment analysis, leveraging the “Enrichment” function embedded within the
STRING application.

Cell Culture

The Human skin keratinocyte HaCaT cells (ZQ0044, Shanghai, China) were employed in this study. These cells are widely
utilized for preliminary investigations prior to in vivo applications. The HaCaT cells were nurtured in Dulbecco’s modified
Eagle medium (DMEM), supplemented with 2-mM L-glutamine (Invitrogen), 10% fetal bovine serum (FBS) from Sigma-
Aldrich (St. Louis, MO, USA), and 100 units of penicillin and 100 pg/mL of streptomycin (Sigma-Aldrich). Culturing was
performed in a humidified atmosphere comprising 5% CO2 and 95% air, maintained at a temperature of 37°C.

To explore the cellular responses, the cells were exposed to distinct conditions, including 400-pug/mL bovine serum
albumin (BSA), or varying concentrations of advanced glycation end-products derived from BSA (AGEs-BSA) (0, 50,
100, 200, or 400 pg/mL), in combination with glucose concentrations of 5.5-mM (designated as normal glucose, NG),
25-mM (high glucose, HG), or 30-mM (high glucose plus, HGP). The condition of the cells was assessed daily, with
medium replacement every two days.

For functional assays, NG HaCaT cells underwent transfection with either negative control small interfering RNA (si-
NC) or small interfering RNA targeting SIN3A (si-SIN3A). In the case of HGP HaCaT cells, they were transfected with
a SIN3A over-expression (OE) vector or a corresponding control vector.

Transfection

The small interfering RNAs, denoted as si-NC and si-SIN3A, were custom-synthesized by DesignGene, located in Shanghai,
China. The sequences are detailed below for reference: H-si-SIN3A-1 sense: 5’-GGUCUAAGAGCUUACUCAA-3’, anti-
sense: 5’-UUGAGUAAGCUCUUAGACC-3’. H-si-SIN3A-2 sense: 5>-ACUGCUGAGAAGGUUGAUU-3’, antisense: 5’-
AAUCAACCUUCUCAGCAGU-3’. H-si-SIN3A-3 sense: 5’-CUGGUCACUCGAGCACAUCUA-3’, antisense: 5’-UA
GAUGUGCUCGAGUGACCAG-3’. H-si-NC sense: 5’-UUCUCCGAA CGU GUC ACG UTT-3°, antisense: 5°-
ACGUGACACGUUCGGAGAATT-3’. For the purpose of overexpression experiments, the pcDNA 3.1 plasmid harboring
the complete SIN3A sequence (referred to as pcDNA-SIN3A) and an empty pcDNA 3.1 plasmid (designated as pcDNA-
vector) were meticulously engineered by Genechem, a laboratory based in Shanghai, China. The pcDNA-vector was
employed as the negative control. Transfection procedures were executed using Lipofectamine 3000 reagent, sourced from
Invitrogen, situated in Carlsbad, USA, in strict accordance with the manufacturer’s prescribed protocol. The efficiency of
transduction was verified through quantitative reverse transcription-PCR (qRT-PCR) analysis.

Cell Counting Kit-8 (CCK8) Assay

Cell proliferation was assessed using a CCKS8 assay, with the CCK8 reagent sourced from Servicebio (G4103, Wuhan,
China). In each well of a 96-well plate, we seeded a total of 1x10* HaCaT cells in 100 uL of DMEM, followed by a 24-
hour incubation at 37°C. Subsequently, the cells underwent exposure to different experimental conditions, encompassing
NG, HG, HGP, 400-ug/mL BSA, and AGE-BSA at concentrations of 0, 50, 100, 200, and 400 pg/mL. In a parallel
experiment, NG cells were subjected to treatment with si-NC and si-SIN3A, while HGP cells were subjected to oe-NC
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and oe-SIN3A, each maintained for 24 hours within a 5% CO2 incubator at 37°C. After the respective treatments, we
prepared a working solution by adding 10 puL of CCK8 reagent to 90 uL. of DMEM, and subsequently introduced 100 puL
of this working solution to each well, allowing for an additional 1.5-hour incubation. This CCK8 assay was conducted at
four time points: 0, 24, 48, and 72 hours.

Scratch Assay

HaCaT cells were initially seeded in 6-well plates at a density of 1.2x10° cells/mL and allowed to cultivate until they
reached full confluence. Subsequently, the following experimental groups were established: the NG group, HG group,
HGP group, 400-pg/mL BSA group, and AGE-BSA groups at concentrations of 50, 100, 200, and 400 pg/mL, along with
the NG+si-NC group, NG+si-SIN3A group, HG+oe-NC group, and HG+oe-SIN3A group. To initiate the wound healing
assay, we created five parallel scratches within each well using a 200-puL pipette tip, measuring the width of each scratch
to establish the baseline values. Following the scratch creation, cells were incubated with the designated reagents within
a 5% CO2 incubator for 0 and 24 hours. Ultimately, the width of the scratch was visualized under a light microscope
(Leica®, Germany) and quantified through a wound closure assay conducted with ImageJ software, avoiding potential
zone overlaps.

RNA Extraction and qRT-PCR

The total RNA was isolated using RNA Isolation Reagent (R701-01, Vazyme). qRT-PCR was performed with Line Gene 9660
FQD-96A (Bioer) using the SYBR Green detection system according to the manufacturer’s instructions. GAPDH was used as an
internal control. The primers used in this study were as follows: (Homo sapiens) GAPDH: forward, 5'-AGGTCGGT
GTGAACGGATTTG-3'; reverse, 5-TGTAGACCATGTAGTTGAGGTCA-3’; SIN3A: forward, 5-TTAAATCTCAGAGC
ATCGACAC-3'; reverse, 5'-AGGAGTTGTCACATTCACCA-3'".

Statistical Analysis

The data were expressed as the mean + standard deviation (SD). Statistical evaluations were conducted utilizing either
one-way analysis of variance (ANOVA) or a t-test, employing GraphPad Prism 8.0 statistical software (GraphPad
Software, CA, United States). Statistical significance was defined as a P-value less than 0.05.

Results
The Workflow Diagram of This Study

Figure 1 illustrates the bioinformatics analysis workflow applied to the accessible datasets obtained from GEO.

|dentification of DEGs

In the GSE80178 dataset, a total of 1796 Differentially Expressed Genes (DEGs) were discerned, comprising 363 genes
exhibiting upregulation and 1433 displaying downregulation (Table S3). Furthermore, GSE134431 unveiled 526 DEGs,
encompassing 148 that were upregulated and 378 that were downregulated (see Table S4). Following the meticulous
examination of overlapping DEGs within both the upregulated and downregulated gene subsets in each dataset, we
successfully identified 33 DEGs that were consistently upregulated and 104 DEGs that exhibited consistent downregulation.
These DEGs were subsequently designated as potential candidates for more comprehensive investigations (Figure 2).

Enrichment Analysis
We conducted a comprehensive functional enrichment analysis using DAVID to investigate the biological functions that
were overrepresented among the upregulated and downregulated Differentially Expressed Genes (DEGs). The outcomes
of this analysis were subsequently visually represented using the R programming language.

Regarding Biological Process (BP) Gene Ontology (GO) terms, the upregulated genes exhibited predominant
involvement in processes related to keratinocyte differentiation, peptide cross-linking, and keratinization, as illustrated
in Figure 3A. Conversely, the downregulated genes were primarily enriched in processes associated with transcriptional
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Figure | Flowchart for bioinformatics analysis of publicly available data from GEO databases and in vitro experiments.

DNA-templated events, melanocyte differentiation, and the negative regulation of transcription from RNA polymerase 11
promoter, as depicted in Figure 3B.

In terms of Cellular Component (CC) GO terms, the upregulated genes were predominantly linked to the cornified
envelope (Figure 3A), while the downregulated genes were notably associated with cellular components such as the
nucleus, transcriptional repressor complex, and nucleoplasm, as portrayed in Figure 3B.

Within the domain of Molecular Function (MF) GO terms, the upregulated genes were primarily associated with
functions encompassing protein binding, bridging, and structural molecule activity, illustrated in Figure 3A. On the other
hand, the downregulated genes were primarily associated with protein binding functions, as shown in Figure 3B.These
findings collectively suggest the presence of a dysregulation in epithelialization processes and aberrant transcriptional
behavior in the context of Diabetic Foot Ulcers (DFUs).

Construction of PPl Network of DEGs and Identification of Hub Genes

To establish a PPI network for the expression products of DEGs within DFUs, we harnessed the STRING app (Version 1.7.0)
integrated within Cytoscape software (Version 3.8.2), as visually depicted in Figure 4A. Furthermore, the identification of the
top 10 hub genes within the PPI network was carried out employing the degree algorithm, and the selection process was
facilitated through the cytoHubba app, both within the Cytoscape framework. The distinguished top 10 hub genes are as follows:
SIN3A, KAT2A, KIT, WDRS59, EREG, TRRAP, GLI3, THADA, PHFS, and KAT7. Further, 10 hub genes were analyzed for
GO enrichment within the STRING app. Genes related to histone modification are SIN3A, PHF8, KAT2A, KAT7, and TRRAP;
genes related to the regulation of histone acetylation are SIN3A, KAT2A, and KAT7; genes related to histone H4 acetylation are
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Figure 2 Screening for DEGs. (A and B) The volcano plot of DEGs in GSE134431 (A) and GSE80178 (B). Blue dots represent downregulated genes and red dots represent
up-regulated genes. (C and D) The data of the Venn diagram about upregulated (C) and downregulated DEGs (D) were extracted from the two GSE datasets (GSE80178
and GSE|34431).

KAT2A, KAT7, and TRRAP; genes related to the regulation of chromatin organization are SIN3A, PHF8, KAT2A, and KAT?7;
genes related to the regulation of cell differentiation are SIN3A, GLI3, KAT2A, KAT7, KIT, and EREG (Figure 4B). The above
results indicate that histone modification may play a significant role in the pathological and physiological processes of DFUs.

High Glucose or AGEs Inhibited Cell Proliferation and Migration

To verify the effects of different concentrations of glucose and AGEs on the proliferation and migration of HaCaT cells,
we conducted CCKS and scratch assays. The results showed that 25mM glucose and 400 pg/mL. AGE-BSA significantly
inhibited cell viability at the respective time points (Figure SA and B). The data also indicated that after 24 hours of
treatment, 25mM and 30mM glucose, as well as AGE-BSA (100 pg/mL, 200 pg/mL, and 400 pg/mL), inhibited cell
migration in vitro (Figure 5SC-F).

High Glucose Downregulated the Expression of SIN3A in HaCaT Cells

The above results indicate that the core gene ranked first by Degree value in the PPI network is SIN3A, and the expression of
SIN3A is downregulated in DFUs. SIN3A is involved in histone modification and transcription factor regulation. To validate
the expression levels of SIN3A in HaCaT keratinocytes under high glucose conditions in vitro, we conducted qRT-PCR
analysis. The results showed that 25 mM glucose significantly reduced the expression of SIN3A (Figure 6).

Knocking Down SIN3A Inhibits the Proliferation and Migration of HaCaT Cells

To determine the functional role of SIN3A, we knocked down SIN3A in HaCaT cells. The knockdown efficiency of
SIN3A is shown in Figure 7A. The results indicated that the SIN3A-1 sequence had a better knockdown efficiency, and
therefore, the sequence 1 was used as the primary sequence for subsequent functional validation. Knocking down SIN3A
reduced cell viability (at 24, 48, and 72 hours) and migratory ability (at 24 hours) (Figure 7B-D).
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Overexpression of SIN3A Reverses the Inhibitory Effect of High Glucose on HaCaT
Cell Viability and Migration

To validate whether high glucose inhibits cell proliferation and migration through downregulating SIN3A, we initially

overexpressed SIN3A in HaCaT cells prior to high glucose treatment. The efficiency of SIN3A overexpression is shown
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Figure 5 HaCaT viability and migration were inhibited by high glucose or AGEs. (A) 25mM glucose treatment suppressed HaCaT viability in 24, 48 and 72 hours.
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+ S.E.M. of three independent experiments.
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Figure 6 Downregulation of SIN3A expression in HaCaT cells under 25 mM glucose. qRT-PCR analysis demonstrating a significant difference in SIN3A mRNA levels
between the 25 mM glucose group (n = 3) and the 5.5 mM glucose control group (n = 3). **P < 0.01, compared to the control group.

in Figure 8A. The results indicated that overexpression of SIN3A reversed the inhibitory effect of high glucose on cell
proliferation and migration (Figure 8B-D). This suggests that high glucose hinders the migration and proliferation of
HaCaT cells, at least in part, through the downregulation of SIN3A.

Discussion

DFUs are characterized by the slow healing of wounds, primarily attributed to compromised re-epithelialization, a crucial
process in epidermal repair involving keratinocyte migration, proliferation, and differentiation for epidermal regenera-
tion. In this study, we identified 137 differentially expressed genes (104 upregulated and 33 downregulated) from two
gene expression profile datasets comparing diabetic foot skin to DFUs. GO enrichment analysis revealed that upregulated
genes were primarily associated with keratinocyte differentiation and cornification, highlighting the urgent need for re-
epithelialization in DFUs. PPI network analysis of these differentially expressed genes, including SIN3A among the top
10 central genes, suggested a profound influence of histone modifications on wound healing.

Emerging evidence has demonstrated the impact of histone modifications on the activity of several genes involved in
diabetic wound healing.**?° For instance, the JmjC domain-containing protein 3 (JMJD3) serves as an enzyme
regulating histone demethylation, influencing the expression of interferon regulatory factor 4 (IRF-4), crucial for
macrophage polarization from M1 to M2 states, thereby playing a vital role in immune and inflammatory
responses.””*®* JMJD3 expression appears indispensable for re-epithelialization, as it stimulates Notchl expression,
promoting keratinocyte migration to the injured site.””~° Additionally, epigenetic regulation via histone acetylation
was found to be pivotal in wound healing. Global decreases in H3K9 and H3K23 acetylation were observed in diabetic
mice.®' Histone deacetylases (HDACs) were implicated in angiogenesis, with HDAC?7 silencing in HUVEC cells
inhibiting capillary formation in vitro and altering cellular morphology.**> Furthermore, experimental evidence from
a diabetic wound model indicated enhanced healing processes with class I HDAC inhibitors, leading to increased cell
proliferation and improved wound closure in mice.****

Enrichment analysis results indicate that SIN3A is involved in histone modification. SIN3A, known for its involve-
ment in breast cancer cell invasion and migration, as well as its role in mouse embryonic development and maintaining

3637 was significantly downregulated in DFUs tissue. The protein encoded by SIN3A is

embryonic stem cell pluripotency,
a transcriptional regulatory protein that contains paired amphipathic helix (PAH) domains, which are crucial for protein-
protein interactions.*® As a transcriptional co-repressor, SIN3A regulates cell cycle progression by cooperating with
FOXK1.* SIN3A also interacts with OGT (via TPR 1-6) and mediates transcriptional repression concurrently with
histone deacetylases such as HDAC1 and HDAC2.**%° In vitro studies revealed that elevated glucose levels down-
regulated SIN3A expression in keratinocytes. Transfection with si-SIN3A suppressed proliferation and migration
capabilities of HaCaT cells, implying a positive role for SIN3A in keratinocyte functions. Notably, the inhibitory effects
of high glucose levels on HaCaT cell proliferation and migration could be reversed through SIN3A overexpression.

Collectively, these findings suggest that high glucose levels, at least partially, hinder keratinocyte proliferation and
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Figure 7 Knockdown of SIN3A reduces cell viability and impairs cell migration. (A) mRNA level validation of SIN3A knockdown efficiency. NC, negative control. (B)
Optical density differences between LG group (5.5 mM glucose), LG+si-NC group, LG+si-SIN3A group, and HG group (20 mM glucose) at 0 h, 24 h, 48 h, and 72 h. *P <
0.05. **P < 0.01, compared to the LG group. (C) Representative images of scratch assays for the four groups. (D) Comparison of scratch closure rates among the four
groups. ****P < 0.0001, compared to the LG group. The data were expressed as the means * S.E.M. of three independent experiments.

migration by downregulating SIN3A expression. Nevertheless, further experiments are needed to elucidate the impact of
SIN3A on HaCaT keratinocyte functions, particularly whether it affects cell behavior through the regulation of histone

modifications, and the role of high glucose in regulating SIN3A expression.
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Figure 8 SIN3A overexpression reverses the inhibitory effect of high glucose on cell proliferation and migration. (A) mRNA level validation of SIN3A overexpression
efficiency. NC, negative control group. (B) Optical density differences between the HG group (25 mM glucose), HG+oe-NC group, HG+oe-SIN3A group, and LG group (2.5
mM glucose) at 0 hours, 24 hours, 48 hours, and 72 hours. *P < 0.05, compared to the HG group. (C) Representative images of scratch assays for the four groups. (D)
Comparison of scratch closure rates among the four groups. ****P < 0.0001, compared to the HG group. Data are presented as the means * standard error of the mean

from three independent experiments.

Conclusion
In conclusion, this study indicates that there is dysregulation in the expression of genes related to re-epithelialization and

genes related to histone modifications in DFUs. High glucose partially inhibits the proliferation and migration of HaCaT

cells by downregulating the expression of SIN3A.
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Abbreviation

DFUs, Diabetic foot ulcers; GEO, Gene Expression Omnibus; SIN3A, SIN3 Transcription Regulator Family Member A;
DM, Diabetes mellitus; DEGs, Differentially expressed genes; ATCC, American Type Culture Collection;, DMEM,
Dulbecco’s modified Eagle medium; GO, Gene ontology; PPI, Protein-protein interaction; FBS, Fetal bovine serum; qRT-
PCR, quantitative reverse transcription -PCR; NG, Normal glucose; HG, High glucose; HGP, High glucose plus; SD,
Standard deviation; BP, Biological process; CC, Cellular component; MF, Molecular function; si-NC, Negative control
small interfering RNA; si-SIN3A, SIN3A small interfering RNA; OE, Over-expression; BSA, Bovine serum albumin;
CCKS, Cell counting kit-8; GAPDH, Glyceraldehyde 3-phosphate dehydrogenase; HDACs, Histone deacetylases; JMJD3,
JmjC domain-containing protein 3; IRF-4, Interferon regulatory factor —4; HIF-1a, Hypoxia-inducible factor 1-alpha.
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