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Expression characteristics and functional analysis of ELK3 in gastric cancer

ZHOU Ligiang, WU You, XIN Lin
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Abstract: Objective To explore the expression characteristics of ELK3 and its role in the occurrence, progression and prognosis
of gastric cancer. Methods We analyzed the expression characteristics of ELK3 in gastric cancer based on E-MTAB-6693 dataset
and explored the prognostic value of ELK3 using Kaplan-Meier survival analysis and univariate and multivariate Cox
regression analysis. Chip-Atlas, ChipBase, Genes Transcription Regulation Database, and hTFtarget were used for predicting
the target genes of ELK3 and constructing the transcription regulation network. Functional enrichment analysis of the target
genes was performed using R software. The proportions of infiltrating immune cells in gastric cancer were analyzed using
Cibersort tool, and the Pearson coefficients between ELK3 and these cells were calculated. The expression profile of ELK3 was
verified based on Gene Expression Profiling Interactive Analysis and Human Protein Atlas databases. We also collected 5 pairs
of gastric cancer and adjacent tissue samples and detected the expression of ELK3 at both the mRNA and protein levels using
RT-PCR and Western blotting. Results In public datasets and clinical samples, ELK3 was highly expressed in gastric cancer (P<
0.05), and its expression increased with the progression of M stage, AJCC stage, and perineural invasion (P<0.05). ELK3
expression was correlated with N stage, AJCC stage, Lauren classification, differentiation, pathological classification, and
microsatellite status of gastric cancer (P<0.05). A high expression of ELK3 was associated with significantly reduced overall
survival and disease-free survival of the patients, and served as an independent prognostic factor of gastric cancer (P<0.05).
Comprehensive analysis identified 176 potential target genes of ELK3, and enrichment analysis showed that ELK3 may
regulate Rapl, AMPK, chemokines, VEGF, TNF, and tumor PD-L1/PD-1 signaling (PP<0.05). The expression of ELK3 was
negatively correlated with regulatory T cells, follicular helper T cells, and CD8+T cells in gastric cancer (P<0.05). Conclusion
ELK3 acts as an oncogene in gastric cancer, and its high expression may promote the occurrence, progression and immune
escape of gastric cancer.
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Fig.1 Expression characteristics of ELK3 in gastric cancer. A: ELK3 expression in gastric cancer is higher than normal

gastric tissue. B: ROC curve shows that ELK3 can predict the occurrence of gastric cancer. C: The expression of ELK3
in M1 stage was higher than that in MO stage. Values are presented as Mean=SD (*P<0.05 vs M0). D: The expression of
ELKS3 increases with pathological stages. Values are presented as Mean=SD (*P<0.05, **P<0.01 vs Stage I). E: Patients

with Perineural invasion have higher expression of ELK3. Values are presented as Mean=SD (**P<0.01 vs No).
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Tab.1 Relationship between ELK3 expression and clinicopathological characteristics of gastric cancer

Clinicopathological characteristics Low expression (1) High expression () P
Male 294 139
Gender
Female 161 77 0.9468
Age (year) <60 141 74
e (year
gl >60 314 142 0.3964
T1 5 5
T2 166 85
T stage
T3 142 91
T4 13 10 0.4538
NO 64 27
N1 156 64
N stage
N2 91 48
N3 30 36 0.0014
MO 195 78
M stage
Ml 16 11 0.1915
Stage [ 59 29
Stage I1 115 41
AJCC stage
Stage 111 130 108
Stage IV 94 66 0.0010
Gl 2 0
Grade G2 9 4
G3 16 7 0.6503
Diffuse 162 104
Lauren classification Mixed 255 92
Intestinal 37 15 0.0037
Poor 80 42
Differentiation Moderate 38 43
Well 5 3 0.0297
Adenocarcinoma 27 53
Pathology Mucinous adenocarcinoma 2 6
classification Signet ring cell carcinoma 10 27
Tubular adenocarcinoma 112 39 <0.0001
Not 112 47
Perineural invasion
Yes 57 31 0.3588
Not 86 43
Venous invasion
Yes 33 11 0.3029
Lymphovascular Not 52 21
invasion Yes 144 61 0.8736
RO 44 22
Margins
R1 4 0 0.1632
Negative 47 17
MLHI status
Positive 162 72 0.5147
Negative 85 22
TP53 status
Positive 64 15 0.7905
MSI 66 21
Microsatellite status
MSS 9 10 0.0134
Epstein-Barr virus Negative 184 73
Infection Positive 10 8 0.1490
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= 0.50 AJCC stage <0.001  2.219(1.717-2.868)
E Lauren classification 0.102  0.718(0.482-1.068)
2025 Perineural Invasion <0.001  2.446(1.561-3.831)
E P=1.743e-03 Venous invasion 0.008  1.907(1.182-3.077)
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B D
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2 ELK3 Fill S H/s B A M MR EER
Fig.2 ELKS3 predicts overall prognosis and is an independent prognostic factor of gastric cancer. A: Kaplan-Meier curve shows
that a high expression of ELK3 is associated with a poor overall prognosis. B: ROC curve analysis of the ability of ELK3 to
predict 3-, 5-, and 7-year survival. C: Univariate Cox regression analysis. D: Multivariate Cox regression analysis shows that
ELKS3 is an independent prognostic factor of gastric cancer.
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[g 0.2 Lauren classification 0.401 1.222(0.766-1.949)
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Fig.3 ELKS3 predicts disease-free survival and is an independent prognostic factor of gastric cancer. A: Kaplan-Meier curve

Hazard ratio

shows that a high expression of ELK3 is associated with a poor disease-free survival. B: ROC curve analysis of the ability of
ELKS to predict 3-, 5-, and 7-year disease-free survival. C: Univariate Cox regression analysis. D: Multivariate Cox regression

analysis shows that ELK3 is an independent prognostic factor of gastric cancer.
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Fig.4 Construction of ELK3 transcriptional regulation network. A: Venn diagram analysis showing 176 potential
target genes of ELK3. B: ELK3 transcriptional regulation network.
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Fig.5 Function enrichment analysis of the target genes of ELK3. A: GO enrichment analysis. B: KEGG

functional enrichment analysis.
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Fig.6 Correlation between ELK3 and infiltrating immune cells in gastric cancer.
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Fig.7 Verification of high ELK3 expression in gastric cancer based on public databases and clinical samples. A: Analysis of
GEPIA showing that the RNA level of ELK3 in gastric cancer tissue is increased. B: Analysis of HPA database showing that
the protein expression of ELK3 is up-regulated in gastric cancer. C: ELK3 mRNA expression is increased in clinical samples
of gastric cancer detected using RT-PCR. D: Western blotting results showing increased ELK3 protein expression in gastric

cancer. Values are presented as Mean+SD (*P<0.05, **P<0.01, ***P<0.001 vs normal).
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