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KLF5-mediated transcriptional activation of ESM1 in promoting
malignant progression of gastric cancer
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Abstract Background and Aims: Kriippel-like factor 5 (KLF5) and endothelial cell-specific molecule 1 (ESM1)
are closely associated with tumor progression. However, whether KLF5 promotes gastric cancer
progression through transcriptional regulation of ESM1 remains unclear. This study investigated the

regulatory relationship between KLF5 and ESM1 and their roles in GC progression.
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Methods: Thirty paired gastric cancer and adjacent normal tissues were collected. The expression of
KLFS5 and ESM1 was determined by qRT-PCR, Western blot and immunohistochemistry. The UALCAN
and JASPAR databases were used to analyze gene expression and predict potential binding sites. Dual-
luciferase reporter assays and chromatin immunoprecipitation-qPCR (ChIP-qPCR) were performed to
verify the transcriptional regulation of ESM1 by KLF5. Functional assays including colony formation,
wound-healing and Transwell assays were conducted to evaluate cell proliferation, migration and
invasion. A nude mouse xenograft model was established to assess the in vivo effects.

Results: ESM1 expression was significantly elevated in gastric cancer tissues and cell lines compared
with corresponding controls (all P<0.05). KLF5 was also highly expressed in GC tissues. Bioinformatics
analysis predicted a KLF5-binding site within the ESM1 promoter region. Dual-luciferase reporter and
ChIP-qPCR assays confirmed that KLF5 directly bound to the ESM1 promoter and transcriptionally
activated ESMI1 expression. Knockdown of either KLF5 or ESMI significantly inhibited the
proliferation, migration and invasion of AGS and HGC-27 cells (all P<0.05). ESM1 overexpression
markedly reversed the suppressive effects induced by KLF5 silencing (all P<0.05). In vivo experiments
further demonstrated that KLF5 knockdown inhibited xenograft tumor growth, whereas ESMI1
overexpression partially rescued tumor growth.

Conclusion: KLF5 promotes gastric cancer cell proliferation, migration, invasion, and tumorigenesis by
directly transcriptionally activating ESM1. The KLF5-ESM1 regulatory axis may serve as a promising
molecular target for the diagnosis and treatment of gastric cancer.
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1.3.5 Western blot 2 it B 25 H R JH & 1% & A i}
T 0 %) RIPA 24 W A7 2 B, JF 38 3 BCA 3 3
T8 . 55 AR5 4 SDS-PAGE 43 & 5, AL
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Table 1 Primer sequence

A 44 Em51#(5'—3") 595" —3")

KLF5 CCT GGT CCA GAC AAG ATG TGA GAA CTG GTC TAC GAC TGA GGC
ESM1 CTT GCT ACC GCA CAG TCT CA GCC ATG TCA TGC TCT TTG CAG
B-actin GTC CAC CGC AAA TGC TTC TA TGC TGT CAC CTT CAC CGT TC
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MT) . ESMI (WT/MT) ifi i Lipofectamine2000 ( %%
BOCH R B ) Y 2 203T 41 48 b, [R] A A%
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AGS AN M X4, 5 W ChiP X 7] & /. KLFS 3t
YL T BE, qPCR A& ESM1 1S 3 1 X I,
wEKF
1.3.10 #R A A G =% K H BALB/c # BN #F 5%
N4, SEEYHINT . NC4 ., sh-KLF52H . sh-KLF5+
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UALCAN 45 FE b KLFS 7 15 J88 21 20 b i 3¢ 1kt B
B FHAEERALPHERE (P<0.05) (E4D),
1 7E A BiF 5% W 4 B A A A v, KLFS 7 1 i 41 21
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ESMI1., Z53R 87, @& KLF5 )5, AGS LK HGC-27
41 Jid b KLES DL K ESM 9 3% 3% B S B, i () B
i I8 ESM1 J5, KLF5 B9 ATCH 8284k, ESMI1
() 38 3K B IR B 3 5% (39 P<0.05) (1K 5A) o MiA
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Figure 1 Upregulated expression of ESM1 in gastric cancer tissues and cell lines A: Analysis of ESM1 mRNA expression in

gastric cancer and normal gastric tissues based on the UALCAN database; B: Immunohistochemical detection of ESM1
protein expression in gastric cancer and adjacent tissues; C: Relative ESM1 mRNA expression in gastric cancer and
adjacent tissues determined by qRT-PCR; D-E: ESM1 mRNA and protein expression in gastric cancer cell lines and normal
gastric epithelial GES-1 cells detected by qRT-PCR and Western blot, respectively
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Figure 2 Verification of transfection efficiency and assessment of gastric cancer cell proliferation A-B: Validation of ESM1

knockdown efficiency in AGS and HGC-27 cells by qRT-PCR and Western blot; C: Colony formation assay evaluating the

effect of ESM1 knockdown on gastric cancer cell proliferation
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Figure 3 Assessment of migration and invasion abilities of gastric cancer cells A: Wound-healing assay evaluating the
migration ability of AGS and HGC-27 cells after ESM1 knockdown; B: Transwell assay evaluating the invasion ability of
AGS and HGC-27 cells after ESM1 knockdown
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EMEDL; D: UALCAN ¥ i KLFS 76 B S IE W HAUP I RIA LA E: qRT-PCRAGIN B 21 215 i 55 41 2 b KLFS
mRNA fFRIKKF-

Figure 4 Analysis of the transcriptional regulation of ESM1 by KLFS A: Predicted binding sites between KLF5 and the
ESM1 promoter identified using the JASPAR database; B: Dual-luciferase reporter assay assessing the effect of KLF5
overexpression on ESM1 promoter activity; C: ChIP-qPCR validation of KLF5 enrichment at the ESM1 promoter region;
D: Comparison of KLF5 expression between gastric cancer and normal tissues in the UALCAN database; E: Relative
KLF5 mRNA expression in gastric cancer and adjacent tissues determined by qRT-PCR
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Figure 5 Effects of KLF5 knockdown and ESM1 overexpression on gastric cancer cell growth, migration and invasion

A:

Western blot analysis of KLF5 and ESMI1 expression in different groups; B: Colony formation assay evaluating

proliferative capacity; C—D: Wound-healing and Transwell assays assessing migration and invasion abilities, respectively
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Figure 6 Xenograft tumor analysis of gastric cancer cells

A: Representative images and tumor volume comparison of

xenografts in different groups; B: Relative mRNA expression of KLF5 and ESM1 in xenograft tumors detected by qRT-PCR
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