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Purpose: Previous studies have highlighted diverse roles for EGFL7 in various cancers, but its specific function in cervical cancer
remains unclear. This study aimed to elucidate the role of EGFL7 in cervical cancer susceptibility and pathogenesis.

Methods: We genotyped three EGFL7 SNPs in 694 healthy controls, 408 cervical intraepithelial neoplasia (CIN) patients, and 934
cervical cancer (CC) patients using TagMan probe-based real-time PCR. EGFL7 expression was measured in tumor tissues and cell
lines via qRT-PCR. RNA sequencing was used to explore the biological functions of EGFL7 in cervical cancer.

Results: The G allele frequency of rs9411260 was significantly elevated in both the cervical cancer (CC) (P = 0.006) and cervical
intraepithelial neoplasia (CIN) (P = 0.016) groups compared to the control group. EGFL7 mRNA expression was markedly down-
regulated in cervical cancer tissues and HeLa/C33A cells compared to normal tissues and ECT1/E6E7 cells. Furthermore, modulation
of EGFL7 expression was found to alter pathways associated with cell adhesion, migration, and ECM-receptor interaction.
Conclusion: EGFL7 polymorphisms and expression are associated with cervical cancer susceptibility. Dysregulated EGFL7 appears
to contribute to cervical cancer progression by affecting cell adhesion and migration, offering new insights into its pathogenesis and
potential therapeutic targets.
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Introduction
Cervical cancer ranks as the fourth most prevalent malignancy affecting women’s health worldwide, in the annals of
2020, there were more than 600,000 new cases of cervical cancer and about 340,000 deaths worldwide.! Persistent
infection of high-risk types of human papillomavirus (HPV) is the main risk factor of cervical cancer.” The majority of
women infected with HPV can clear the virus, while a small minority endure persistent infection, culminating in cervical
cancer.” Thus, it emerges that the host’s genetic factors may cast a profound shadow over the susceptibility to cervical
cancer.* Research indicates cervical cancer has substantial heritability, largely explained by common single nucleotide
polymorphisms (SNPs).>” Consequently, the study of SNPs in oncogenes and tumor suppressor genes is growing,®
enhancing our understanding of the disease and providing new avenues for diagnosis and treatment.

Epidermal growth factor-like domain 7 (EGFL7) is a 41-kDa secreted protein that can be expressed in various cell
types. EGFL7 was initially reported to be involved in homeostasis regulation during embryogenesis.” Subsequently,
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studies found that EGFL7 plays a pivotal role in angiogenesis and vascular development.'®'? Recent investigations have
unveiled EGFL7’s role in metastasis,* proliferation'* and invasion'> of tumor cells, positioning it as a significant player

19 and

in malignancies such as acute myeloid leukemia'® breast cancer,'’ hepatocellular carcinoma,'® lung cancer,
malignant pleural mesothelioma.?® The high expression of EGFL7 is a marker indicating poor prognosis for various
cancers. It can regulate the Notch and PI3K/AKT signaling pathways, thereby causing cell migration, invasion and
angiogenesis in different types of cancer.”'** Nevertheless, the role of EGFL7 in human cervical cancer remains
enigmatic. A study showed that expression of epidermal growth factor-like domain 7 may be a predictive marker of
the effect of neoadjuvant chemotherapy for locally advanced uterine cervical cancer.”> Our prior research established
a significant association between the common SNP rs4636297 in the EGFL7 gene region and the incidence of cervical
cancer.>* Given that single nucleotide polymorphisms (SNPs) within gene regulatory and coding regions could confer
risk of cervical cancer by regulating the expression of specific genes, we speculate SNPs within EGFL7’s transcriptional
and coding regions may play a role in modulating EGFL7 expression and contribute to cervical cancer susceptibility.

In this article, we investigated the association between EGFL7 polymorphisms and cervical cancer susceptibility in
the Han Chinese population. Concomitantly, we also examined EGFL7 expression in cervical cancer tissues and cells
(HeLa and C33A). Moreover, we further explored the potential biological function of EGFL7 in cervical cancer
tumorigenesis.

Material and Methods

Subjects and Tissue Samples
In this investigation, the case group comprised 408 patients with CIN and 934 patients with cervical cancer, while the
control group consisted of 694 healthy individuals undergoing hospital-based physical examinations during the same
period. Diagnoses of CIN and cervical cancer adhered to the “Diagnosis and Treatment: Obstetrics and Gynaecology”
guidelines and the International Federation of Gynaecology and Obstetrics (FIGO 2009) criteria at the Third Affiliated
Hospital of Kunming Medical University, covering the period from July 2021 to May 2023, patients with other
malignancies, chronic diseases, or those previously exposed to chemotherapy or radiotherapy were excluded. This
study was approved by the Ethics Committee of the Third Affiliated Hospital of Kunming Medical University (approval
no. KYCS202195), and all participants provided written informed consent.

A collection of 63 matched sets of primary cervical cancer tumors and adjacent normal tissues was procured from
patients at the Third Affiliated Hospital of Kunming Medical University. All tissues underwent pathological examination
and were promptly frozen at —80 °C.

SNP Selection

In this study, 1670 bp upstream of the EGFL7 transcription start site was chosen as the promoter region according to
previous studies.”>*® JASPAR (http://jaspar.genereg.net/) was used to predict whether the SNPs in the promoter region of

EGFL7 are located in the transcription factor binding site and disrupt the binding of specific transcription factors.?’
Missense variants with a minor allele frequency (MAF) greater than 0.05 were called and filtered using the Ensembl
Variant Effect Predictor (http://www.ensembl.org/vep).”® Consequently, rs1332793, rs9411260, and rs2297538 were
deemed the candidate SNPs for our present study.

DNA Extraction and Sequencing
Venous blood samples, amounting to 10 mL, were meticulously collected from the study participants. The genomic DNA
was subsequently extracted using the QIAamp DNA Blood Mini Kit (Qiagen, Hilden, Germany). We employed the
Multiskan Skyhigh full-wavelength enzyme plate (ND-2000, Thermo Fisher Scientific) to assess the DNA’s concentra-
tion and purity. Post-extraction, the genomic DNA was preserved within a =20 °C refrigerator for future utilization.
Three SNPs rs1332793, rs9411260 and rs2297538 were genotyped by TagMan probe real-time fluorescence quanti-
tative polymerase chain reaction (RTFQ-PCR). The probes and primers were designed and produced by ThermoFisher
Scientific Company (Waltham, MA, USA), and TagMan Genotyping Master Mix was purchased from ABI. PCR
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amplification was carried out in 384-well reaction plates with 2.5 pL. Master Mix, 0.125 pL primer and probe (FAM and
VIC) mix, 1.375 pL ddH20 and 1 pL genomic DNA in each well. Amplification was conducted in a QuantStudio 6 Flex
Fast Real-Time PCR system as follows: 95 °C preheat denaturing for 10 min, 92°C for 10s and 60 °C for 1 min, all
iterated over 40 cycles. As a validation measure, we conducted Sanger sequencing for 20 randomly selected individuals,
assuring the absence of genotyping errors.

Quantitative RT-PCR

Total RNA was isolated from tissues or cells using TRIzol reagent. The PrimeScriptTM RT reagent Kit with gDNA
Eraser (TaKaRa Bio Inc, Tokyo, Japan) was used to synthesize cDNA. We reverse transcribed 1 pg of total RNA, and
then diluted cDNA at a final concentration of 20 pg/uL. Quantitative real-time PCR was carried out under the following
conditions to detect the expression levels of EGFL7 in cervical cancer tissues, corresponding adjacent tissues and
cervical cancer cells: denaturation at 95 °C for 10 min, followed by 40 cycles comprising denaturation at 95 °C for
15 seconds, annealing at 60 °C for 15 seconds, and extension at 72 °C for 15 seconds. GAPDH was used as the internal
control of EGFL7. All the primers are listed in Table S1.

Western Blotting

Cells were washed with phosphate buffered solution (PBS). Then cells were lysed in RIPA and complete Protease
Inhibitor Cocktail (Roche) mixed lysis buffer for 30 min. Subsequently, this mixture was concentrated under 12,000g at 4
°C for 10 minutes. Protein concentration was quantified by BCA Protein Assay Kits (Thermo Scientific). Total 50 pg of
protein was loaded into each lane and samples were subjected to 12% SDS-PAGE, followed by a 1-hour transfer onto
PVDF membranes. These membranes were then blocked with 5% non-fat milk for 2 hours at room temperature and
subsequently incubated with the anti-EGFL7 antibody (Abcam, cat# ab256451) and anti-beta actin antibody (Servicebio,
cat# GB15003) overnight, followed by secondary antibodies (Cell Signaling, cat# 7074) for 1 hour. Membranes were
rinsed in TBST buffer and exposed to Western ECL Substrate (BIO-RAD) for 3 minutes before visualization.

Cell Culture

The cell lines utilized in this study were originally sourced from the American Type Culture Collection (ATCC). Ectl/
E6E7, HeLa, and C33A cells were nurtured in Dulbecco’s Modified Eagle medium (DMEM, Gibco), which was enriched
with 10% fetal bovine serum (FBS, Gibco). All cell lines were maintained in an incubator set at 37 °C with 5% CO?2.

Construction of Stable EGFL7 Overexpression Hela Cell Line

Lentiviral constructs, pLV4ltr-EV and pLV4ltr-EGFL7, were created to infect HeLa cells for 72 hours. Following the
infection, the cells underwent a 2-week selection period in a medium supplemented with 2 pg/mL purinomycin (Solarbio
Life Sciences). After this selection period, the efficiency of infection was assessed using flow cytometry. RT-qPCR and
Western blot analyses were conducted to further validate the expression levels of EGFL7.

RNA-Sequence Analysis

Total RNA was extracted from six samples (three control and three EGFL7-overexpression replicates). RNA quality was
confirmed using an Agilent 2100 Bioanalyzer and gel electrophoresis. mRNA was enriched by rRNA depletion with the
Ribo-Zero™ Magnetic Kit, fragmented, and reverse-transcribed into cDNA using the NEBNext Ultra RNA Library Prep
Kit. The cDNA underwent end repair, A-tailing, and I[llumina adapter ligation, followed by purification with AMPure XP
Beads, size selection, and PCR amplification. Libraries were sequenced on an Illumina Novaseq6000 at Guangzhou Gene
Denovo Biotechnology Co., Ltd. Raw reads were processed with fastp to remove adapters and low-quality bases. Clean
reads were aligned to an rRNA database with Bowtie2 to discard ribosomal RNA. The remaining reads were mapped to
the reference genome using HISAT2. Gene abundance was quantified by StringTie and RSEM, normalized via TPM.
Differential expression analysis was performed with DESeq2, identifying significant DEGs using a threshold of |Log2
FC| > 0.585 and P-value < 0.05. Subsequently, Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGQG) pathway enrichment analyses (PEA) were conducted on the differentially expressed genes (DEGs) to understand
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their biological functions and signaling pathways.?® The transcriptome data analyses were performed through the
utilization of an online platform (Omicsmart, Guangzhou, China).

Statistical Analysis

GraphPad Prism 8.3.0 software was used for statistical analysis. An analysis of Hardy-Weinberg equilibrium was
conducted in the control group to assess population representativeness. Age differences among the CIN, CC, and control
groups were assessed using one-way ANOVA, with the LSD test applied for multiple comparison correction. A post-hoc
power analysis was performed using the G*Power software (v3.1.9.2)*® for the primary significant findings related to
rs9411260. With our sample size (934 cases, 694 controls), an alpha level of 0.05, and the observed effect size, the
achieved statistical power reached 80.4%. Allele frequencies and genotype distribution disparities for rs1332793,
1s9411260, and rs2297538 in the cervical cancer and control groups were assessed through the y2 test and further
validated using multivariate logistic regression analysis with adjustment for age. Strong linkage between SNPs was
evaluated using SHEsis online software.’’ The SnpStats online software’® was employed to determine the optimal
genetic pattern based on AIC (akaike information criterion) and BIC (bayesian information criterion) values. Haploview
4.2 software® was used to calculate linkage disequilibrium (LD) among these SNPs. Haplotypes were constructed, and
x2 tests were utilized to assess the differing distributions of haplotypes among the CIN, CC, and control groups. Relative

expression levels of EGFL7 were represented as the means of 2”4t **

prior to analysis, the amplification efficiencies of
the target (EGFL7) and reference (GAPDH) genes were validated via standard curves, confirming that the efficiencies
were approximately equal and thus satisfying the key condition for using the 2”**“* method. The normality of data
distribution and homogeneity of variances were verified using the Shapiro—Wilk test and F-test, respectively. For data
that met the assumptions of parametric tests, a two-tailed f-test was used for inter-group comparisons. For data that

violated the normality assumption, the non-parametric Mann—Whitney U-test was applied.

Results
Association of EGFL7 Gene SNPs with CIN and CC

A total of 2036 subjects, comprising 694 healthy individuals, 408 CIN patients, and 934 cervical cancer patients were
enrolled in the current study. The general characteristics of the subjects are presented in Table 1. No significant difference
in age was found s among the control, CIN, and CC groups.

All three SNPs (rs1332793, rs9411260, and rs2297538) conformed to Hardy-Weinberg equilibrium (HWE) in the
control groups (P > 0.05). The allelic and genotypic distributions of these SNPs among the control, CIN, and CC groups
are outlined in Table 2. Notably, rs2297538 exhibited no differences in allele and genotype distributions between the
control and CC groups, or between the control and CIN groups (P > 0.017). However, the allele and genotype
distributions of rs1332793 displayed significant disparities between the control and CIN groups (P<0.017).
Specifically, the C allele of rs1332793 appeared to be associated with an increased risk of CIN (OR=1.322, 95% CI:
1.095~1.597). Furthermore, the frequencies of the G allele of rs9411260 were significantly higher in both the CC group
(P =0.006, OR= 1.272, 95% CI: 1.07~1.513, Table 2) and the CIN group (P = 0.016, OR= 1.294, 95% CI: 1.047~1.599,
Table 2) compared to the control group. These findings suggest a potential association between EGFL7 polymorphism

and cervical cancer progression.

Table | Characteristics of the Subjects Enrolled in the Current

Study

Control CIN CcC F P value
N 694 408 934
Age | 46.48+7.40 | 45.71£7.43 | 46.01+9.86 | 1.148 | 0.3175
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Table 2 The Allelic and Genotypic Distribution of SNPs in EGFL7 Genes Among Control, CIN and Cervical
Cancer Groups

SNP Control CIN CC Control vs CC Control vs CIN
P value OR[95% CI] P value OR[95% CI]
rs1332793
C 395(0.285) | 280(0.343) | 558(0.299) 0.375 1.072 [0.919~1.25] 0.003 1.322[1.095~1.597]
T 993(0.715) | 536(0.657) | 1310(0.701)
C/C 56(0.081) 43(0.105) 81(0.087) 0.665 0.011
CIT 283(0.408) 194(0.475) | 396(0.424)
TIT 355(0.512) 171(0.419) | 457(0.489)
rs9411260
G 256(0.184) 186(0.228) | 419(0.224) 0.006 1.272[1.07~1.513] 0.016 1.294[1.047~1.599]
A 1132(0.816) | 630(0.772) | 1449(0.776)
AIA 461(0.664) | 247(0.605) | 566(0.606) 0.020 0.033
AIG 210(0.303) 136(0.333) | 317(0.339)
G/G 23(0.033) 25(0.061) 51(0.055)
rs2297538
A 221(0.159) | 120(0.147)) | 299(0.160) 0.985 1.002[0.829~1.211] 0.423 0.909 [0.72~1.148]
G 1167(0.841) | 696(0.853) | 1569(0.840)
AIA 20(0.029) 18(0.044) 22(0.024) 0713 0.063
AIG 181(0.261) 84(0.206) 255(0.273)
G/G 493(0.710) | 306(0.750) | 657(0.703)

Inheritance Model Analysis in CIN, CC, and Control Groups

Inheritance model analysis was conducted to determine the most suitable inheritance model (including codominant,
dominant, recessive, overdominant and log-additive) for each SNP within the control, CIN, and CC groups. The results
showed that the C/T-C/C genotype of rs1332793, in the dominant model, posed a risk for CIN (P = 0.0031, OR=1.45,
95% CI: 1.14-1.85, Table 3). Additionally, the rs9411260 genotype exhibited a significant association with cervical
cancer risk in a log-additive model (P = 0.006, OR=1.27, 95% CI: 1.08-1.52, Table 3).

Haplotype Analysis in CIN, CC, and Control Groups

Linkage disequilibrium coefficient D (D’) among these 3 SNPs exceeded 0.7, signifying their linkage disequilibrium.
Haplotypes for these three SNPs (rs1332793-rs9411260-rs2297538) were constructed, and the distributions of haplotypes
with frequencies exceeding 3% were analyzed within the control, CIN, and CC groups. The findings revealed that, in
comparison to the control group, the CGG frequency was notably higher (OR = 2.086, 95% CI: 1.528~2.848, P = 2.54e-
6), while the TAG frequency significantly decreased in the CIN group (P = 0.003, OR= 0.754, 95% CI: 0.624~0.911,
Table 4).

eQTL Analysis of EGFL7 Single Nucleotide Polymorphisms and Tissue-Specific Gene
Expression Levels

To assess the impact of EGFL7 single-nucleotide polymorphisms on EGFL7 expression, we examined the correlations
between the genotypes of 1s9411260 and rs1332793 and EGFL7 expression using data from the GTEx project.’”
According to the GTEx database (Figure S1), the G/G genotype of rs9411260 correlated with decreased EGFL7
expression in adipose (P = 4.08e-13), skin (P = 2.51e-8), nerve tissues (P = 2.21e-7), and cultured fibroblasts (P =
1.29¢-7), implying potential roles for rs9411260 in regulating EGFL7 expression. However, the eQTL analysis results for
rs9411260 in the 63 cervical cancer tissues we collected did not reach conventional significance levels, likely due to the

small sample size (data not shown).
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Table 4 The Distribution of Haplotype Among Control, CIN and CC Groups

Haplotypes® Control CIN CC Control VS CC Control VS CIN
Counts Counts Counts OR[95% CI] P value OR[95% CI] P value
(2n=1388) | (2n=816) | (2n=1868)
CAA 10(0.007) 6(0.008) 1(0.001) / / / /
CAG 133(0.096) | 92(0.113) 162(0.087) | 0.882 [0.693~1.122] 0.307 1.202 [0.907~1.593] 0.200
CGA 170(0.122) | 88(0.108) 251(0.134) | 1.095 [0.889~1.350] 0.394 0.867 [0.659~1.141] 0.308
CGG 81(0.059) 94(0.115) 144(0.077) | 1.325 [1.000~1.755] 0.050 2.086 [1.528~2.848] | 2.54e-6
TAA 41(0.029) 24(0.029) 27(0.015) / / / /
TAG 948(0.683) | 508(0.623) | 1259(0.674) | 0.918 [0.786~1.071] 0.276 0.754 [0.624~0.911] 0.003
TGA 0(0.000) 2(0.003) 20(0.011) / / / /
TGG 5(0.003) 2(0.003) 4(0.002) / / / /

Notes: *haplotypes, constructed by rs1332793-rs9411260-rs2297538. The statistical significant threshold was set at P < 0.0125 (0.05/n, n = 4) after

Bonferroni correction.
Abbreviations: CIN, Cervical intraepithelial neoplasia; CC, Cervical cancer; vs Versus; OR, Odds ratio; Cl, Confidence Interval.

EGFL7 mRNA Expression in Cervical Cancer Tissues and Cells

EGFL7 mRNA expression was quantified using qRT-PCR. The findings revealed a notable reduction in EGFL7
expression within cervical cancer cells (HeLa and C33A) when compared to ECTI/E6E7 cells (Figure 1A).
Subsequently, we assessed EGFL7 mRNA in 63 cervical cancer tissues alongside their corresponding noncancerous
tissues. As depicted in Figure 1B, EGFL7 expression exhibited significant downregulation in cervical cancer tumor
tissues when contrasted with normal cervical tissues. This observation was further corroborated by the Cancer Genome
Atlas (TCGA) RNA-Seq database, which also demonstrated significantly lower EGFL7 expression in cervical cancer
tissue than in normal controls or matched normal cervical tissues (Figure 1C). These collective results underscore the

potential involvement of EGFL7’s dysregulated expression in cervical cancer pathogenesis.

Establishing Stable EGFL7 Overexpression in HelLa Cells
To establish a stable EGFL7-overexpressing HelLa cell line, lentiviral transduction was employed. Infection efficiency
was evaluated by flow cytometry based on GFP expression, which revealed more than 90% of cells were GFP-positive in

A ** B Fkdd C *

- ® —
£15 - T A
E S 00. : |
£1.0- g, | @ . L
s . ﬁ 2+ ooggo Ooooo T —_—
o o 000° ®o° il
> 2 &0 o 3
N 3= 000 R
= S 1 % o® £
é 0.5 E 7o o <+ 4
3 = @
~ e
S 2o :

LQ 0.0_ ~ ',‘l'_
O \od " e
& & N
S Y
& > Tumor' Normal
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indicated by * for P < 0.05, ** for P < 0.0land **** for P < 0.0001.
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both the pLV4ltr-EV and pLV4ltr-EGFL7 groups, confirming highly efficient transduction (Figure 2A). Subsequent RT-
qPCR and Western blot analyses were performed to validate the upregulation of EGFL7. The results indicated a marked
increase in EGFL7 expression in pLV-EGFL7-infected cells compared with the control group. Specifically, RT-qPCR
demonstrated that the relative EGFL7 mRNA level was 339.6 + 111.43 in EGFL7-overexpressing cells versus 1 +£0.21 in
control cells (Figure 2B). Consistent with this, Western blot analysis also confirmed substantial elevation of EGFL7
protein expression (Figure 2C and Figure S2).

Functional Annotations of EGFL7-Driven DEGs

To identify differentially expressed genes (DEGs) driven by EGFL7 in HeLa cells, we conducted RNA-seq analysis.
Applying thresholds of |Log2 FC| > 0.585 and P-value < 0.05, we identified 246 upregulated and 364 downregulated
genes in the HeLa group (Figure 3A). The RNA-seq analysis confirmed EGFL7 as the most significantly upregulated
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levels were confirmed via RT-qPCR. (C) Expression levels of EGFL7 were validated through Western blotting and the cropped blots were displayed. The symbol ns
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gene, with its expression (TPM) rising from 3.91 & 0.41 in controls to 1305.27 £+ 76.29 in EGFL7-overexpressing HelLa
cells (P =0.001). This result is consistent with the QqRT-PCR validation data presented in Figure 2B. Our GO enrichment
analysis unveiled the top ten significantly enriched biological process (BP) terms, encompassing cell adhesion, biological
adhesion, system development, multicellular organism development, tissue development, cell migration, positive regula-
tion of multicellular organismal processes, developmental processes, anatomical structure development, and regulation of
multicellular organismal processes (Figure 3B). Furthermore, our KEGG results indicated the top ten significantly
enriched pathways, including ECM-receptor interaction, Malaria, Human papillomavirus infection, Axon guidance, TGF-
beta signaling pathway, Influenza A, Prion disease, PI3K-Akt signaling pathway, Focal adhesion, and RIG-I-like receptor
signaling pathway (Figure 3C). These functional annotations imply that manipulating EGFL7 expression could induce

alterations in cervical cancer cell adhesion and migration.

Discussion

Our study has established a clear link between EGFL7 polymorphisms and the risk of cervical cancer. It is noteworthy
that a previous investigation we conducted identified another common SNP, rs4636297, situated within the EGFL7 gene
region, as a factor associated with cervical cancer susceptibility.”* Additionally, in 2017, a study by Hansen et al unveiled
a significant correlation between the EGFL7 3’UTR variant rs1051851 and the overall survival of metastatic colorectal
cancer patients.>® These findings suggest that EGFL7 polymorphisms may have implications for various cancer types.

Numerous studies have highlighted EGFL7’s atypical expression in a range of human cancers. It has been noted that
EGFL7 exhibits high expression levels in many cancer types, including colorectal cancer,”* gastric cancer,’’ hepatocel-
lular carcinoma®® and pancreatic cancer.>® Conversely, a handful of studies have indicated that EGFL7 is underexpressed
in cases of malignant pleural mesothelioma,”° primary bladder and prostate cancer.*” These diverse findings underscore
the multifaceted roles EGFL7 may play in different cancer types. Our results showed that the EGFL7 expression was
downregulated in cervical cancer tissues and cells, this is in accordance with findings in malignant pleural
mesothelioma,”® primary bladder and prostate cancer.*’ This alignment is further substantiated by data from the
Cancer Genome Atlas (TCGA) RNA-Seq database.

Moreover, expression quantitative trait locus (eQTL) analyses revealed that the G/G genotype of rs9411260 is
associated with reduced EGFL7 expression in multiple tissue types, including adipose, skin, nerve tissues, and cultured
fibroblasts. Notably, JASPAR-based transcription factor binding site prediction indicated that rs9411260 resides within
a putative binding site for NFKBI1, and the G allele may impair NFKBI1 binding affinity, potentially leading to
diminished transcriptional activation of EGFL7. Given the significantly elevated frequency of the rs9411260 G allele
in the cervical cancer cohort, we propose that this variant may contribute to cervical cancer susceptibility by disrupting
NFKBI1-mediated transcriptional regulation, thereby reducing EGFL7 expression. This downregulation of EGFL7 may in
turn represent a novel risk mechanism in cervical carcinogenesis.

Functional annotations of EGFL7-driven DEGs suggest that modifying EGFL7 expression could impact ECM-
receptor interaction, as well as the adhesion and migration of cervical cancer cells. Previous research has established
EGFL7’s involvement in intercellular and cell-matrix communication.'®*' Li et al documented EGFL7’s role in reducing
endothelial cell adhesion molecule expression.*? Furthermore, EGFL7 was initially recognized for its capacity to inhibit
platelet-derived growth factor (PDGF-BB)-induced smooth muscle cell migration®’ Recent studies illuminated that
EGFL7 could modulate cell migration by interacting with extracellular matrix (ECM) sensing integrins.*"** Our findings
align with these prior studies, indicating that abnormal EGFL7 expression may disrupt the cell adhesion and migration
capabilities of cervical cancer cells through cell-matrix communication. As a result, EGFL7’s involvement in cervical
cancer progression becomes evident.

Based on our findings, therapeutic strategies targeting EGFL7 could be explored. Given its downregulation in cervical
cancer, restoring EGFL7 expression via gene therapy or small-molecule activators may counteract tumor progression. For
patients with risk-associated SNPs like rs9411260, personalized approaches such as EGFL7 mimetics or epigenetic
modulators could be beneficial. Alternatively, targeting downstream pathways like ECM-receptor interaction or PI3K-
Akt signaling may offer additional therapeutic avenues. Further preclinical studies are needed to validate these strategies.
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Conclusions

EGFL7 polymorphisms and expression are associated with cervical cancer susceptibility and progression. The rs9411260
G allele may serve as a genetic risk biomarker, while EGFL7 downregulation suggests its potential as a therapeutic
target. Further in vivo and protein-level studies are warranted to validate these findings.
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