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Dear Editor,

Non-alcoholic fatty liver disease (NAFLD) is a clinical-

pathological syndrome closely associated with factors

such as insulin resistance, metabolism, and genetics.

With the rising prevalence of metabolic-related diseases,

such as diabetes and obesity, the number of NAFLD

patients in China is expected to increase in the coming

years (1). Non-alcoholic steatohepatitis (NASH)

represents the progressive stage of NAFLD and carries a

higher risk of extrahepatic malignancies, particularly

gastrointestinal cancers (2). However, there is currently

no clear report on the relationship between NASH and

gastric cancer (GC). Therefore, it is necessary to explore

the biological markers of NASH and GC to aid in

diagnosis and treatment.

To screen for genes related to NASH and GC, datasets

from the gene expression omnibus (GEO) database were

analyzed. The datasets GSE54129, GSE118916, GSE48452,

and GSE63067 were downloaded and included in this

study. The gene chip GSE54129 contains 111 GC samples

and 21 normal gastric tissue samples, while GSE118916

includes 15 GC samples and 15 normal gastric tissue

samples. GSE48452 consists of 18 NASH samples and 14

normal liver tissue samples, and GSE63067 includes 9

NASH samples and 7 normal liver tissue samples.

The GEO2R online analysis tool was used to analyze

the datasets (P < 0.05, |logFC| > 1, t-test). Differentially

expressed genes (DEGs) were visualized for display.

Using the (Venny) online platform, the intersection of

DEGs related to NASH and GC was identified, and a Venn

diagram was generated to determine the associated

genes of the two diseases. The volcano plot of DEGs is

shown in Figure 1A, and the Venn diagram illustrating

the intersection is shown in Figure 1B.

Our study identified the PEG10 and IGFBP2 genes as

jointly involved in the disease processes of GC and

NASH. Specifically, the PEG10 gene is highly expressed in

both NASH and GC tissues compared to control tissues,

while the IGFBP2 gene is downregulated in NASH and GC

tissues relative to control tissues (Figure 1C).

The DEGs between NASH and GC were input into the

(STRING) database with a minimum interaction score

set at 0.4 to construct a single-gene protein-protein

interaction (PPI) network. The top ten genes with the

highest scores were selected as hub genes. The data were

then imported into Cytoscape 3.8.0 software, and the

MCODE plugin was used for visual analysis and display.

In the PPI network, PEG10 interacts with ten proteins:

PLAGL1, GRB10, MEST, SGCE, RTL8B, RTL8C, RTL8A, LDOC1,

CEP290, and PEG3. Similarly, IGFBP2 interacts with ten

proteins: IGF1R, IGF2, IGFBP3, IGF1, INS, CYFIP1, NIPA1,

NIPA2, TUBGCP5, and MIIP. The analysis results are

displayed in Figure 1D, where darker colors indicate

stronger correlations. Notably, GRB10, PEG3, PLAGL1,

MEST, and SGCE show strong correlations with PEG10,

while IGFBP3, IGF2, IGF1R, IGF1, and INS are strongly

correlated with IGFBP2.

Utilizing the (NCBI) database, the promoter

sequences of the PEG10 and IGFBP2 genes were retrieved.

A 2000 bp region upstream of the transcription start

site was selected for inclusion in this study. The

(HumanTFBD) database was used to identify the top five

transcription factors with the highest scores and predict

their interactions. The (GEPIA2) database was used to
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Figure 1. A, Volcano diagram: Differential gene screening of GC and non-alcoholic steatohepatitis (NASH) gene chips revealed that GC's gene chip GSE54129 had 1856 upregulated
genes and 2087 downregulated genes. In the gene chip GSE118916 of GC 974 genes were upregulated and 873 genes were downregulated. NASH's gene chip GSE48452 upregulated
25 genes and downregulated 10 genes. The non-alcoholic steatohepatitis's gene chip GSE63067, 120 genes were upregulated and 19 genes were downregulated; B, venn Plot: PEG10
gene and IGFBP2 gene are jointly involved in the disease process of GC and NASH. Among them, the PEG10 gene is highly expressed in NASH and GC tissues relative to the control
tissue, while the IGFBP2 gene is low expressed in NASH and GC tissues relative to the control tissue; C, expression differences of PEG10 gene and IGFBP2 gene in NASH and GC
compared to normal tissue of the control group; D, in the protein interaction network formed by a single gene, there are 10 proteins that interact with PEG10, namely PLAGL1,
GRB10, MEST, SGCE, RTL8B, RTL8C, RTL8A, LDOC1, CEP290, PEG3; there are 10 proteins that interact with IGFBP2, namely IGF1R, IGF2, IGFBP3, IGF1, INS, CYFIP1, NIPA1, NIPA2, TUBGCP5,
and MIIP; E, correlation between ZNF143, SMARCA4, BRD4, MBD3 and differentially expressed genes (DEGs).

verify and explore the correlation between genes. The

PEG10 promoter is located on chromosome 7: 94656325 –

94669695. The transcription factors MYC, ZNF143,

SMARCA4, NOTCH1, and BRD4 were identified as having

the highest scores, indicating a correlation with PEG10

gene expression. The IGFBP2 promoter is located on

chromosome 2: 216632828 – 216664436. The

transcription factors ESR1, FOXO3, CREB1, BRD4, and

MBD3 were identified as having the highest scores,

indicating a correlation with IGFBP2 gene expression.

Validation using the GEPIA2 database revealed that the

expression of ZNF143, SMARCA4, BRD4, and PEG10 was

positively correlated, and the expression of MBD3 and

IGFBP2 was positively correlated (Figure 1E).

The discovery of NASH during routine health

examinations is gradually increasing, with

gastrointestinal tumors becoming one of its main

complications. Previous studies have discussed the

impact of NASH-related gene expression on disease

progression, but few have utilized bioinformatics

methods to comprehensively analyze the gene

expression profiles and biological markers of both

diseases. The relationship and specific mechanisms

between the two diseases are not yet fully understood,

but there is a significant correlation in gene expression

that should be widely recognized. In this study, gene

expression data from both diseases were analyzed, and

the interrelationships and molecular mechanisms

between genes were elucidated using bioinformatics

methods, providing possibilities for early diagnosis.

Among the DEGs identified in this study, the PEG10

gene was upregulated in both diseases. The PEG10 gene
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is involved in the genesis and regulation of various

tumors. Previous research has shown its importance in

breast cancer (3), prostate cancer (4), and other

malignancies. Wang et al. (5) demonstrated that

knocking out long non-coding RNA related to PEG10 can

upregulate miRNA-3200 in vitro and in vivo, exerting an

anti-tumor effect in GC by blocking the JNK and Wnt

pathways. Ishii et al. (6) found that PEG10, as a high

lymph node ratio gene, can inhibit TGF-β signaling by

interacting with ALK1, stimulate cell proliferation, or

participate in positive feedback regulation of the c-Myc

gene, making it a potential target for GC diagnosis and

treatment. Arendt et al. (7) studied the severity of NASH

and cancer-related gene expression, finding that PEG10

expression is positively correlated with insulin

resistance and disease severity. Du et al. (8), through

bioinformatics analysis of NAFLD, suggested that PEG10

may be involved in NAFLD pathogenesis and serve as a

biomarker for the disease.

The IGFBP2 gene was found to be downregulated in

both NASH and GC. Previous studies using qRT-PCR

experiments (9) showed that IGFBP2 and IGFBP6

proteins from the IGFBP gene family are underexpressed

in GC tissues and may serve as markers for diagnosis,

treatment, and prognosis. Stanley et al. (10) reported

that as liver steatosis worsens, IGFBP2 and IGFBP4

expression decreases, while IGFBP6 and IGFBP7

expression increases. The PEG10 gene encodes gag-like

proteins (RF1/RF2) that interact with mRNA, mediating

apoptosis and cell differentiation. When overexpressed,

PEG10 can negatively affect cell viability by regulating

proliferation and apoptosis (11). Therefore, targeting

PEG10 overexpression in NASH and GC patients could

represent a potential therapeutic strategy.

PLAGL1 encodes a zinc finger protein that regulates

apoptosis during the G1 phase, and its

hypermethylation is significantly associated with the

development of GC. Hypermethylation is present in GC

tissue, while normal gastric tissue exhibits only non-

methylated sequences (12). As the disease progresses, the

degree of methylation also changes, which may

influence disease outcomes. The GRB10 gene encodes

growth factor receptor-binding proteins involved in

regulating the insulin signaling pathway and the

occurrence and development of GC, although the

underlying mechanism remains unclear. Knocking out

the GRB10 gene significantly reduces the proliferation,

adhesion, and migration abilities of GC cells (13).

IGFBPs constitute a cysteine-rich protein family

capable of binding to IGF1 and IGF2, exerting biological

functions. Their affinity for IGFs is higher than that of

IGFR. During tumor development, this high affinity

prolongs the half-life of IGFs, enhancing their

interaction with IGFR, thereby regulating downstream

IGF signaling pathways and forming the IGF-IGFR-IGFBP

axis. IGF and IGFR are associated with the degree of liver

fibrosis, reflecting the severity of NASH. This

relationship may be linked to the regulatory effects of

growth hormone-releasing hormone (GHRH) on

nutrient metabolism. Therefore, the IGF-IGFR-IGFBP axis

can serve as a valuable prognostic marker for NASH.

Promoter analysis revealed that BRD4 can form

regulatory interactions with both PEG10 and IGFBP2. As

an important member of the BET family, BRD4 contains

two bromodomain transcriptional enhancers. Animal

studies have confirmed that BRD4 can upregulate type I

collagen alpha 1 chain (Col1A1) via the TGF-β signaling

pathway, contributing to liver fibrosis (14). In liver

fibrosis tissues, BRD4 expression is upregulated in

fibrosis caused by various diseases and shows a positive

correlation with the severity of fibrosis (15). Additionally,

BRD4 can activate c-MYC through transcriptional and

epigenetic regulatory mechanisms, promoting GC cell

proliferation and inhibiting apoptosis (16). c-MYC is a

known transcriptional target of BRD4. BET inhibitors,

which bind to acetylated lysine residues within the

bromodomain, have shown potential in inhibiting

cancer cell proliferation and differentiation.

This study identified differences in gene expression

between NASH and GC, providing references for disease

diagnosis, treatment, and prognosis. However,

limitations exist, including the lack of experimental

validation and the reliance solely on dataset analysis. In

summary, this study utilized bioinformatics

approaches, explored databases, reviewed relevant

literature, and discussed key genes involved in the

occurrence, development, and prognosis of NASH and

GC. These findings offer new insights and potential

directions for disease diagnosis and therapeutic

strategies.

Footnotes

Authors' Contribution: Study concept and design: Y.

Z. and X. L.; Analysis and interpretation of data: Y. Z. and

X. L.; Drafting of the manuscript: Y. Z. and X. L.; Critical

https://brieflands.com/articles/hepatmon-151044


Zhu Y and Lin X Brieflands

4 Hepat Mon. 2025; 25(1): e151044

revision of the manuscript for important intellectual

content: Y. Z. and X. L.; Statistical analysis: Y. Z.

Conflict of Interests Statement: The authors

declared no conflict of interests.

Funding/Support: This study did not receive funding

support.

References

1. Estes C, Anstee QM, Arias-Loste MT, Bantel H, Bellentani S, Caballeria J,

et al. Modeling NAFLD disease burden in China, France, Germany,

Italy, Japan, Spain, United Kingdom, and United States for the period

2016-2030. J Hepatol. 2018;69(4):896-904. [PubMed ID: 29886156].

https://doi.org/10.1016/j.jhep.2018.05.036.

2. Mantovani A, Petracca G, Beatrice G, Csermely A, Tilg H, Byrne CD, et

al. Non-alcoholic fatty liver disease and increased risk of incident

extrahepatic cancers: a meta-analysis of observational cohort

studies. Gut. 2022;71(4):778-88. [PubMed ID: 33685968].

https://doi.org/10.1136/gutjnl-2021-324191.

3. Li X, Xiao R, Tembo K, Hao L, Xiong M, Pan S, et al. PEG10 promotes

human breast cancer cell proliferation, migration and invasion. Int J

Oncol. 2016;48(5):1933-42. [PubMed ID: 26934961].

https://doi.org/10.3892/ijo.2016.3406.

4. Kim S, Thaper D, Bidnur S, Toren P, Akamatsu S, Bishop JL, et al. PEG10

is associated with treatment-induced neuroendocrine prostate

cancer. J Mol Endocrinol. 2019;63(1):39-49. [PubMed ID: 31013476].

https://doi.org/10.1530/JME-18-0226.

5. Wang J, Chu XQ, Zhang D, Kong DF. Knockdown of long non-coding

RNA PEG10 inhibits growth, migration and invasion of gastric

carcinoma cells via up-regulating miR-3200. Neoplasma.

2018;65(5):769-78. [PubMed ID: 29940767].

https://doi.org/10.4149/neo_2018_171204N794.

6. Ishii S, Yamashita K, Harada H, Ushiku H, Tanaka T, Nishizawa N, et al.

The H19-PEG10/IGF2BP3 axis promotes gastric cancer progression in

patients with high lymph node ratios. Oncotarget. 2017;8(43):74567-

81. [PubMed ID: 29088808]. [PubMed Central ID: PMC5650363].

https://doi.org/10.18632/oncotarget.20209.

7. Arendt BM, Teterina A, Pettinelli P, Comelli EM, Ma DWL, Fung SK, et

al. Cancer-related gene expression is associated with disease severity

and modifiable lifestyle factors in non-alcoholic fatty liver disease.

Nutrition. 2019;62:100-7. [PubMed ID: 30870804].

https://doi.org/10.1016/j.nut.2018.12.001.

8. Du C, Shen L, Ma Z, Du J, Jin S. Bioinformatic Analysis of Crosstalk

Between circRNA, miRNA, and Target Gene Network in NAFLD. Front

Genet. 2021;12:671523. [PubMed ID: 33995497]. [PubMed Central ID:

PMC8116737]. https://doi.org/10.3389/fgene.2021.671523.

9. Liu Y, Shen S, Yan Z, Yan L, Ding H, Wang A, et al. Expression

characteristics and their functional role of IGFBP gene family in pan-

cancer. BMC Cancer. 2023;23(1):371. [PubMed ID: 37088808]. [PubMed

Central ID: PMC10124011]. https://doi.org/10.1186/s12885-023-10832-3.

10. Stanley TL, Fourman LT, Zheng I, McClure CM, Feldpausch MN,

Torriani M, et al. Relationship of IGF-1 and IGF-Binding Proteins to

Disease Severity and Glycemia in Nonalcoholic Fatty Liver Disease. J

Clin Endocrinol Metab. 2021;106(2):e520-33. [PubMed ID: 33125080].

[PubMed Central ID: PMC7823253].

https://doi.org/10.1210/clinem/dgaa792.

11. Golda M, Motyan JA, Mahdi M, Tozser J. Functional Study of the

Retrotransposon-Derived Human PEG10 Protease. Int J Mol Sci.

2020;21(7). [PubMed ID: 32244497]. [PubMed Central ID: PMC7212762].

https://doi.org/10.3390/ijms21072424.

12. Leal M, Lima E, Silva P, Assumpcao P, Calcagno D, Payao S, et al.

Promoter hypermethylation of CDH1, FHIT, MTAP and PLAGL1 in

gastric adenocarcinoma in individuals from Northern Brazil. World J

Gastroenterol. 2007;13(18):2568-74. [PubMed ID: 17552003]. [PubMed

Central ID: PMC4146816]. https://doi.org/10.3748/wjg.v13.i18.2568.

13. Ren LL, Wang ZW, Sen R, Dai ZT, Liao XH, Shen LJ. GRB10 is a novel

factor associated with gastric cancer proliferation and prognosis.

Aging (Albany NY). 2023;15(9):3394-409. [PubMed ID: 37179120].

[PubMed Central ID: PMC10449302].

https://doi.org/10.18632/aging.204603.

14. Ren Y, Zhang Y, Wang Z, Wang C, Zhang H, Wang Y, et al. Role of Brd4

in the production of inflammatory cytokines in mouse macrophages

treated with titanium particles. Can J Physiol Pharmacol.

2019;97(11):1028-34. [PubMed ID: 31330113]. https://doi.org/10.1139/cjpp-

2019-0142.

15. Wu C, Cheng D, Peng Y, Li Y, Fu C, Wang Y, et al. Hepatic BRD4 Is

Upregulated in Liver Fibrosis of Various Etiologies and Positively

Correlated to Fibrotic Severity. Front Med (Lausanne). 2021;8:683506.

[PubMed ID: 34336890]. [PubMed Central ID: PMC8317578].

https://doi.org/10.3389/fmed.2021.683506.

16. Markman RL, Webber LP, Nascimento Filho CHV, Reis LA, Vargas PA,

Lopes MA, et al. Interfering with bromodomain epigenome readers

as therapeutic option in mucoepidermoid carcinoma. Cell Oncol

(Dordr). 2019;42(2):143-55. [PubMed ID: 30539410].

https://doi.org/10.1007/s13402-018-0416-2.

https://brieflands.com/articles/hepatmon-151044
http://www.ncbi.nlm.nih.gov/pubmed/29886156
https://doi.org/10.1016/j.jhep.2018.05.036
http://www.ncbi.nlm.nih.gov/pubmed/33685968
https://doi.org/10.1136/gutjnl-2021-324191
http://www.ncbi.nlm.nih.gov/pubmed/26934961
https://doi.org/10.3892/ijo.2016.3406
http://www.ncbi.nlm.nih.gov/pubmed/31013476
https://doi.org/10.1530/JME-18-0226
http://www.ncbi.nlm.nih.gov/pubmed/29940767
https://doi.org/10.4149/neo_2018_171204N794
http://www.ncbi.nlm.nih.gov/pubmed/29088808
https://www.ncbi.nlm.nih.gov/pmc/PMC5650363
https://doi.org/10.18632/oncotarget.20209
http://www.ncbi.nlm.nih.gov/pubmed/30870804
https://doi.org/10.1016/j.nut.2018.12.001
http://www.ncbi.nlm.nih.gov/pubmed/30870804
https://doi.org/10.1016/j.nut.2018.12.001
http://www.ncbi.nlm.nih.gov/pubmed/33995497
https://www.ncbi.nlm.nih.gov/pmc/PMC8116737
https://doi.org/10.3389/fgene.2021.671523
http://www.ncbi.nlm.nih.gov/pubmed/37088808
https://www.ncbi.nlm.nih.gov/pmc/PMC10124011
https://doi.org/10.1186/s12885-023-10832-3
http://www.ncbi.nlm.nih.gov/pubmed/33125080
https://www.ncbi.nlm.nih.gov/pmc/PMC7823253
https://doi.org/10.1210/clinem/dgaa792
http://www.ncbi.nlm.nih.gov/pubmed/32244497
https://www.ncbi.nlm.nih.gov/pmc/PMC7212762
https://doi.org/10.3390/ijms21072424
http://www.ncbi.nlm.nih.gov/pubmed/17552003
https://www.ncbi.nlm.nih.gov/pmc/PMC4146816
https://doi.org/10.3748/wjg.v13.i18.2568
http://www.ncbi.nlm.nih.gov/pubmed/37179120
https://www.ncbi.nlm.nih.gov/pmc/PMC10449302
https://doi.org/10.18632/aging.204603
http://www.ncbi.nlm.nih.gov/pubmed/31330113
https://doi.org/10.1139/cjpp-2019-0142
https://doi.org/10.1139/cjpp-2019-0142
http://www.ncbi.nlm.nih.gov/pubmed/34336890
https://www.ncbi.nlm.nih.gov/pmc/PMC8317578
https://doi.org/10.3389/fmed.2021.683506
http://www.ncbi.nlm.nih.gov/pubmed/30539410
https://doi.org/10.1007/s13402-018-0416-2

