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Background: Lung cancer is one of the most common human malignant diseases. In this study, we aimed to explore the association between IL1RL1 genetic polymorphisms and lung cancer risk in the Chinese Han population.
Methods: We selected and genotyped six SNPs in the IL1RL1 gene using the Agena MassARRAY system in 507 lung cancer patients and 507 healthy controls. The association between IL1RL1 variants and lung cancer risk was assessed using logistic regression to calculate odds ratios (ORs) and 95% confidence intervals (CIs). Multi-factor dimensionality reduction (MDR) was used to analyze the impact of SNP-SNP interactions on the risk of lung cancer.
Results: The results of overall analysis indicated that rs12479210 (T vs. C: OR = 1.42, FDR-p = 0.002; TC vs. CC: OR = 1.70, FDR-p < 0.0001; TT vs. CC: OR = 1.77, FDR-p = 0.032; TT-TC vs. CC: OR = 1.71, FDR-p = 0.001; additive: OR = 1.44, FDR-p = 0.001) and rs1420101 (T vs. C: OR = 1.31, FDR-p = 0.036; TT-TC vs. CC: OR = 1.42, FDR-p = 0.031; additive: OR = 1.30, FDR-p = 0.030) were associated with an increased the risk of lung cancer among the Chinese Han population. Stratified analysis also found the association between these two SNPs and lung cancer risk. However, there were no significant association observed between the other four SNPs (rs3771180, rs3771175, rs10208293, and rs10197862) in IL1RL1 and lung cancer risk. Furthermore, MDR analysis showed that rs12479210 was the best single model with the highest testing accuracy (0.566) and perfect CVC (10/10) for predicting lung cancer risk. The expression level of the IL1RL1 gene is lower in lung cancer tissue than normal tissue, and there are significant differences in the expression levels of IL1RL1 between rs12479210 and rs1420101 genetypes in lung cancer tissue (p < 0.05).
Conclusion: Our findings suggest that IL1RL1 genetic variants (rs12479210 and rs1420101) are associated with an increased lung cancer risk in the Chinese Han population. These risk variants may serve as biomarkers for the prevention and treatment of lung cancer.
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INTRODUCTION
The incidence and mortality rates of lung cancer are increasing globally (Bade and Dela Cruz, 2020). In 2020, lung cancer was the second most commonly diagnosed cancer and the leading cause of cancer death, with an estimated 2.2 million new cancer cases (11.4%) and 1.8 million deaths (18.0%) (Sung et al., 2021). The incidence and mortality rates of lung cancer are approximately two times higher in men than in women. In China, lung cancer is the leading cause of death in both males and females, with an estimated 870,982 new cases and 766,898 deaths expected in 2022 (Xia et al., 2022). Lung cancer is a complex pathological process influenced by multiple factors, including cigarette smoking, which is reported in about one-third of adults worldwide and has a strong relationship between cigarette smoke exposure and lung cancer has been proven (Taucher et al., 2022). Other nontobacco risk factors include poor diet, occupational exposures, air pollution, chronic lung disease, and lung infections (Malhotra et al., 2016; Huang et al., 2021; Wei et al., 2021; Moayedi-Nia et al., 2022). Despite recent advances in treatments, lung cancer remains a disease with a poor prognosis, and it is often not diagnosed until the cancer is at an advanced stage. Therefore, early diagnosis of lung cancer is crucial. Genetic factors have been shown to play a crucial role in the development of lung cancer. In a Spanish study describing the characteristics of female lung cancer patients, 42.5% of patients had a family history of tumors (Garrido et al., 2019). Single nucleotide polymorphisms (SNPs) of candidate genes have also been found to be associated with lung cancer risk (Khadhraoui et al., 2020; Chongtham et al., 2022; Zhang et al., 2022).
The Interleukin 1 receptor like 1 (IL1RL1) gene, also known as ST2, ST2L, and IL33R, encodes a protein that belongs to the family of IL1R, and it is only known ligand is IL-33 (13). The IL-33/ST2L signal induces transcription of downstream inflammatory and anti-inflammatory genes by activating diverse intracellular kinases and factors to mount an adequate immune response (14). The IL-33/ST2 axis affects tumor growth by regulating mitophagy in macrophages and reprogramming their polarization (15). Xu et al. (16) demonstrated that the IL33-IL1RL1 pathway influenced tumor growth by regulating autophagy and reprogramming of macrophages. ST2 was significantly downregulated in human lung cancer tissues and cells compared to normal lung tissues and cells (17). Furthermore, Wang et al. (18) showed that the IL33-IL1RL1 signaling pathway is involved in the growth and metastasis of lung cancer. However, little is known about the correlation between IL1RL1 polymorphisms and lung cancer.
Therefore, in this study we aimed to assess the possible association between six IL1RL1 gene polymorphisms (rs12479210, rs3771180, rs1420101, rs3771175, rs10208293, and rs10197862) and susceptibility to lung cancer in the Chinese Han population. This research may provide a new biomarker for the prevention and development of lung cancer.
MATERIALS AND METHODS
Study population
The sample size of this study was estimated using G*Power (3.1.9.7) software with the following parameters: tails = two, effect size = 0.2, a = 0.05, power = 0.889, and allocation ratio = 1. A total of 1014 participants were randomly enrolled from Xuanwei city, including 507 newly histologically diagnosed lung cancer patients in the case group. Patients who underwent chemotherapy, surgery, radiotherapy, had other tumors or inflammatory diseases were excluded. The control group consisted of 507 healthy individuals recruited from medical examination centers, with no history of cancers, lung dysfunction, or related diseases. Basic information, such as age, gender, body mass index (BMI), smoking and drinking status, and clinical test indicators (tumor type and stage), were collected from questionnaires and clinical data.
SNPs selection and genotyping
First, we searched the physical location (2:102928023-102968497) of the IL1RL1 gene (GRCh37. p13) through the NCBI database (https://www.ncbi.nlm.nih.gov/gene/). Second, we downloaded ped and info files of mutation sites in IL1RL1 in the Chinese Han Beijing (CHB) population from 1000 Genome Project through VCF to PED Converter window (http://grch37.ensembl.org/Homo Sapiens/Tools/VcftoPed), and we used Haploview software to screen SNPs with Hardy-Weinberg equilibrium (HWE) > 0.05, minor allele frequency (MAF) > 0.05, and min genotype frequency >75%, r2 > 0.8. Finally, based on previous studies associated with respiratory diseases (Ferreira et al., 2011; Shrine et al., 2019; Sun et al., 2019; Wu et al., 2021; Li et al., 2022; Rojo-Tolosa et al., 2023) and primer design, a total of six SNPs in the IL1RL1 gene were randomly selected (Supplementary Table S1). The potential role of SNPs was predicted using RegulomeDB (https://regulomedb.org/), HaploReg (https://pubs.broadinstitute.org/mammals/haploreg/haploreg.php), and Genotype-Tissue Expression (GTEx) Portal databases (https://gtexportal.org). Peripheral blood samples were collected from each subject, and genomic DNA was extracted using the GoldMag DNA extraction Kit (GoldMag Co. Ltd., Xi’an, China) according to the manufacturer’s instructions. The concentration and purity of DNA were measured by a spectrophotometer (NanoDrop 2000; Thermo Fisher Scientific, Waltham, MA, USA), with an OD260/OD280 ratio between 1.7 and 2.0 and a concentration greater than 20 ng/μL. The primers for polymerase chain reaction (PCR) and unique base extension for the six SNPs in IL1RL1 were designed by Agena Bioscience Assay Design Suite version 2.0 software and synthesized by Bioengineering (Shanghai Co., Ltd.). The primer sequence is shown in Table 1. Genotyping of IL1RL1 variants was conducted by the Agena MassARRAY system (Agena Bioscience, San Diego, CA, USA), and data management and analysis were performed using AgenaTyper 4.0 software.
TABLE 1 | Primer sequences of PCR and unique base extension.
[image: Table 1]Bioinformatics analysis
The differences between six SNPs in IL1RL1 and the expression level of IL1RL1 in lung cancer tissues were analyzed using GTEx Portal database (https://gtexportal.org/). The expression level of IL1RL1 in normal and lung adenocarcinoma (LUAD) and lung squamous cell carcinoma (LUSC) tissues was analyzed using GEPIA online analysis software based on TCGA database (http://gepia.cancer-pku.cn/). We predicted the signaling pathways involved in the IL1RL1 gene through the PathCards database (https://pathcards.genecards.org/).
Statistical analysis
Statistical analysis was performed using IBM SPSS software (version 25.0, SPSS Inc., Chicago, Illinois, USA) and PLINK software (version 1.07). The distribution of age and gender in the case and control group was evaluated using Student’s t-test and Pearson’s chi-square test, respectively. The p-value of HWE in controls was calculated by the chi-square test. The association between IL1RL1 variants and lung cancer risk was assessed using odds ratio (OR) and 95% confidence interval (95% CI) calculated by logistic regression under multiple genetic models (allele, codominant, dominant, recessive, and additive). To reduce the influence of confounding factors (age, gender, and smoking status) on the statistical results, stratified analyses were performed, and forest plots of stratified results were drawn using Sangerbox software (version 3.0). The Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) values were calculated using SNPStats software to select the optimal model. False discovery rate (FDR) correction (q = p *(n/k); n is the total number of p-values; k is the order in which p-values are sorted from smallest to largest) was performed for p-values to reduce false positives in the results. The multifactor dimensionality reduction (MDR) method was used to further evaluate the effect of SNP-SNP interactions on lung cancer risk by MDR 3.0.2 software. To determine the reliability of significant correlation results, statistical power and false positive report probability (FPRP) values of SNPs were calculated using the Excel spreadsheet offered on Wacholder’s website (Wacholder et al., 2004). All statistical analyses were two-sided, and p < 0.05 was considered statistically significant.
RESULTS
Participant characteristics
Table 2 describes the basic characteristics of the study participants. This study included 507 patients diagnosed with lung cancer (average age: 61.12 ± 10.03 years, 350 males and 157 females) and 507 healthy controls (average age: 60.97 ± 9.25 years, 349 males and 158 females). The results showed that the control and case groups were well-matched in terms of age (p = 0.810) and gender (p = 0.946) distribution. However, there were significant differences in the distribution of BMI, smoking, and alcohol consumption between the case group and the control group (p < 0.05). Therefore, in order to reduce the impact of these confounding factors on association analysis results, we conducted correction and stratified analysis.
TABLE 2 | Basic characteristics of participants.
[image: Table 2]Basic information of SNPs in IL1RL1
This research selected six SNPs (rs12479210, rs3771180, rs1420101, rs3771175, rs10208293, and rs10197862) in the IL1RL1 gene as candidate SNPs. As shown in Table 3, rs3771175 is located in the 3′-UTR of IL1RL1 gene, and the rest loci are located in the intron region. RegulomeDB and HaploReg analysis predicted the potential functions of these SNPs. The call rates of all SNPs genotype were greater than 95%, and were consistent with HWE, indicating that our samples satisfied random distribution and the SNP genotyping technique was reliable (p > 0.05, Table 3).
TABLE 3 | Basic information and HWE of six SNPs in IL1RL1.
[image: Table 3]Association between IL1RL1 polymorphisms and lung cancer risk (overall analysis)
Table 4 presents the correlation between IL1RL1 variants and lung cancer susceptibility in multiple genetic models. The results showed that rs12479210 was associated with an increased risk of lung cancer under the allele (T vs. C: OR = 1.42, 95% CI: 1.18-1.71, p = 0.0001, FDR-p = 0.002), codominant (TC vs. CC: OR = 1.70, 95% CI: 1.30-2.22, p < 0.0001, FDR-p < 0.0001; TT vs. CC: OR = 1.77, 95% CI: 1.17-2.69, p = 0.007, FDR-p = 0.032), dominant (TT-TC vs. CC: OR = 1.71, 95% CI: 1.33-2.21, p = 0.0001, FDR-p = 0.001), and additive models (OR = 1.44, 95% CI: 1.20-1.75, p = 0.0001, FDR-p = 0.001). The dominant model was the optimal model for rs12479210 with the minimum AIC (1393.2) and BIC (1412.9) values. Additionally, rs1420101 was significantly associated with an increased risk of lung cancer under the allele (T vs. C: OR = 1.31, 95% CI: 1.09-1.57, p = 0.005, FDR-p = 0.036), dominant (TT-TC vs. CC: OR = 1.42, 95% CI: 1.10-1.82, p = 0.006, FDR-p = 0.031), and additive models (OR = 1.30, 95% CI: 1.08-1.56, p = 0.005, FDR-p = 0.030). The additive model was the optimal model for rs1420101 with the minimum AIC (1404.5) and BIC (1424.1) values. Furthermore, the statistical power and FPRP of rs12479210 and rs1420101 were analyzed under multiple genetic models (Table 5), and the results showed that the correlation between these two SNPs and lung cancer risk was reliable. However, there were no significant differences between the other four SNPs (rs3771180, rs3771175, rs10208293, and rs10197862) in IL1RL1 and lung cancer risk.
TABLE 4 | Associations between IL1RL1 polymorphisms and LC risk under multiple genetic models.
[image: Table 4]TABLE 5 | FPRP of the association IL1RL1 polymorphisms and LC risk.
[image: Table 5]Stratified analysis of the association between IL1RL1 SNPs and lung cancer risk
To reduce the impact of confounding factors on the analysis results, we conducted stratified analysis based on mean age (>60 and ≤60), gender (male and female), and smoking status (yes and no). Gender stratified analysis (Figure 1 and Supplementary Table S2) showed that rs12479210 (T vs. C: OR = 1.49, 95% CI: 1.20-1.86, p < 0.0001, FDR-p = 0.007; CT vs. CC: OR = 1.62, 95% CI: 1.18-2.23, p = 0.003, FDR-p = 0.021; TT vs. CC: OR = 2.20, 95% CI: 1.31-3.70, p = 0.003, FDR-p = 0.026; CT-TT vs. CC: OR = 1.71, 95% CI: 1.26-2.32, p = 0.001, FDR-p = 0.006; additive: OR = 1.53, 95% CI: 1.22-1.93, p < 0.0001, FDR-p = 0.011) and rs1420101 (T vs. C: OR = 1.40, 95% CI: 1.12-1.75, p = 0.003, FDR-p = 0.018; TT vs. CC: OR = 1.98, 95% CI: 1.20-3.25, p = 0.007, FDR-p = 0.032; TC-TT vs. CC: OR = 1.49, 95% CI: 1.10-2.01, p = 0.010, FDR-p = 0.040; additive: OR = 1.40, 95% CI: 1.12-1.75, p = 0.003, FDR-p = 0.017) were associated with an increased risk of lung cancer in males. The dominant model and the additive model were the optimal models for rs12479210 (AIC = 960.1 and BIC = 973.7) and rs1420101 (AIC = 964.8 and BIC = 978.5) with the minimum AIC and BIC values, respectively. However, no significant association was found between IL1RL1 polymorphisms (rs12479210 and rs1420101) and the risk of lung cancer in females.
[image: Figure 1]FIGURE 1 | Association between rs12479210 and rs1420101 and lung cancer risk stratified by gender. SNP, single nucleotide polymorphism; OR, odds ratio; CI, confidence interval; FDR, false discovery rate; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; p < 0.05 indicates statistical significance.
Age stratified analysis (Figure 2 and Supplementary Table S2) revealed that rs12479210 (T vs. C: OR = 1.60, 95% CI: 1.21-2.12, p = 0.001, FDR-p = 0.020; TT vs. CC: OR = 2.59, 95% CI: 1.33-5.08, p = 0.005, FDR-p = 0.048; CT-TT vs. CC: OR = 1.86, 95% CI: 1.26-2.73, p = 0.002, FDR-p = 0.019; additive: OR = 1.65, 95% CI: 1.23-2.22, p = 0.001, FDR-p = 0.031) was associated with an increased risk of lung cancer in participants aged >60. The additive model was the optimal model for rs12479210 with the minimum AIC (602.7) and BIC (619.1) values in participants aged >60. However, no significant association was found between IL1RL1 polymorphisms (rs12479210 and rs1420101) and the risk of lung cancer in participants aged ≤60.
[image: Figure 2]FIGURE 2 | Association between rs12479210 and rs1420101 and lung cancer risk stratified by mean age. SNP, single nucleotide polymorphism; OR, odds ratio; CI, confidence interval; FDR, false discovery rate; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; p < 0.05 indicates statistical significance.
Smoking status stratified analysis (Figure 3 and Supplementary Table S2) indicated that rs12479210 (CT vs. CC: OR = 2.25, 95% CI: 1.48-3.42, p < 0.0001, FDR-p = 0.005; CT-TT vs. CC: OR = 2.02, 95% CI: 1.36-2.99, p < 0.0001, FDR-p = 0.009) was associated with an increased risk of lung cancer in somking subjects. However, no significant association was found between IL1RL1 polymorphisms (rs12479210 and rs1420101) and risk of lung cancer in non-smoking. No significant association was found between the four SNPs (rs3771180, rs3771175, rs10208293, and rs10197862) in IL1RL1 and risk of lung cancer in stratified analysis (Supplementary Table S2).
[image: Figure 3]FIGURE 3 | Association between rs12479210 and rs1420101 and lung cancer risk stratified by smoking status. SNP, single nucleotide polymorphism; OR, odds ratio; CI, confidence interval; FDR, false discovery rate; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; p < 0.05 indicates statistical significance.
MDR analysis
Moreover, we conducted the MDR analysis to assess the impact of SNP-SNP interactions on risk of lung cancer. The dendrogram of SNP-SNP interactions is displayed in Figure 4, and the results showed a strong negative correlation between rs12479210 and rs1420101 in terms of their impact on lung cancer risk. Moreover, the one loci model (rs12479210) was the best single model with the highest testing accuracy (0.566) and CVC (10/10) to predict lung cancer risk (Table 6).
[image: Figure 4]FIGURE 4 | The dendrogram of SNP-SNP interactions.
TABLE 6 | The impact of SNP-SNP interactions on risk of LC.
[image: Table 6]Bioinformatics analysis
We found statistically significant differences between six SNPs in IL1RL1 and the expression level of IL1RL1 in lung cancer tissues using GTEx Portal database (p < 0.001, Figure 5A). In addition, we found that the expression level of IL1RL1 was significantly different between normal and LUAD and LUSC tissues (p < 0.001, Figure 5B). We predicted the signaling pathways involved in the IL1RL1 gene through the PathCards database (Figure 5C), and found that IL1RL1 was mainly involved in 11 signaling pathways, such as IL-1 family signaling pathways, Th2 differentiation, cytokine signaling in immune system, and innate lymphoid cells differentiation.
[image: Figure 5]FIGURE 5 | Bioinformatics analysis of IL1RL1 and polymorphisms (A) The differences between six SNPs in IL1RL1 and the expression level of IL1RL1 in lung cancer tissues. (B) The expression level of IL1RL1 in normal and LUAD and LUSC tissues. (C) The signaling pathways involved in the IL1RL1 gene. LUAD, lung adenocarcinoma; LUSC, lung squamous cell carcinoma; *p < 0.001, p < 0.05 indicates statistical significance.
DISCUSSION
This study is the first to explore IL1RL1 polymorphisms (rs12479210, rs3771180, rs1420101, rs3771175, rs10208293, and rs10197862) and lung cancer susceptibility in the Chinese Han population. The results showed that rs12479210 and rs1420101 in IL1RL1 were associated with an increased risk of lung cancer in the Chinese Han population. Moreover, bioinformatics analysis results revealed that the expression level of IL1RL1 was significantly different between normal and LUAD and LUSC tissues, and there were significant differences between six SNPs in IL1RL1 and the expression level of IL1RL1 in lung cancer tissues. These results suggest that IL1RL1 may be involved in the pathogenesis of lung cancer.
The IL1RL1 gene is located on chromosome 2q12.1 and contains 13 exons, also known as IL33R, ST2, and ST2L. An animal study has illustrated that IL1RL1 deficiency could reduce lung myeloid cell infiltration and repeatedly activate macrophage function (Dagher et al., 2020). Liu et al. have revealed that hypoxia significantly increased IL1RL1 expression by human pulmonary arterial endothelial cells in vitro (Liu et al., 2018). The expression levels of IL-33 and ST2 were found to be significantly downregulated in both adenocarcinoma and squamous cell carcinoma of the lung compared to adjacent normal lung tissues (Yang et al., 2018). The secretion of ST2 inhibited tumor growth of lung cancer patients, and low ST2 was associated with worse overall survival (Tzeng et al., 2018; Gezelius et al., 2022). sST2, a soluble form of ST2, has been shown to involve in the inflammatory tumor microenvironment and the progression of non-small cell lung cancer (Hong et al., 2019; Chang et al., 2020). A prvious study found that the IL-33/ST2 axis enhances lung-resident CD14+ monocyte function in patients with non-small cell lung cancer (Wang et al., 2023). In this study, the expression level of IL1RL1 was found to be significantly different between normal and LUAD and LUSC tissues based on TCGA database, and IL1RL1 was mainly involved in IL-1 family signaling pathways, cytokine signaling in immune system, and innate lymphoid cells differentiation. However, this study did not explore the specific mechanism of IL1RL1 in the occurrence and development of lung cancer.
Furthermore, IL1RL1 genetic variants have been reported to be associated with susceptibility to respiratorydiseases. A genome-wide association study indicated that rs13431828 and rs1041973 in IL1RL1 were associated with childhood asthma susceptibility in the Mexican population (Wu et al., 2010). Faber et al. found a genetic association between rs1921622 in IL1RL1 and disease severity in respiratory syncytial virus bronchiolitis (Faber et al., 2012). IL1RL1 polymorphisms rs72823628, rs950881 and rs3771175 were found to be associated with a reduced risk of allergic rhinitis risk in the Chinese Han population (Li et al., 2022). However, there are few studies on the correlation between IL1RL1 polymorphisms and lung cancer susceptibility. In this study, we explore the association betweewn IL1RL1 polymorphisms and lung cancer susceptibility in the Chinese Han population. This study reports for the first time a significant correlation between IL1RL1 polymorphisms (rs12479210 and rs1420101) and risk of lung cancer in the Chinese Han population. A previous study indicated that IL1RL1 rs1420101 was associated with high exhaled nitric oxide and blood eosinophil differentials among Japanese patients with asthma (Inoue et al., 2017). In addition, rs1420101 was strongly associated with IL1RL1 methylation and serum IL1RL1-a levels in asthma (Dijk et al., 2018). Bioinformatics analysis results revealed that there were significant differences between rs12479210 and rs1420101 and the expression level of IL1RL1 in lung cancer tissue. Therefore, we speculateed that these two SNPs (rs12479210 and rs1420101) may affect the risk of lung cancer by regulating the expression of IL1RL1.
In addition, smoking is indisputably linked to lung cancer, yet only a small fraction of smokers develops this disease (Schuller, 2019). A recent report showed that women have a higher risk of developing lung cancer upon smoking than men, and the odds ratio to develop lung cancer was almost three times greater for women than for men (Stapelfeld et al., 2020). The aging of the population is also one of the main reasons for the rise of the incidence rate of lung cancer (Jakobsen et al., 2021). The results of stratification analysis have shown that rs12479210 was related to the susceptibility of lung cancer in different subgroups, while rs1420101 was not significantly associated with lung cancer risk in males, age >60 years old, and smokers. Therefore, we speculated that the impacts of age, gender, and smoking on the susceptibility to lung cancer were stronger than rs1420101. These genetic variants of IL1RL1 may provide new biomarkers for early diagnosis of lung cancer, and it helps us to have a deeper understanding of the pathogenesis of lung cancer.
Of course, this study has some limitations. First, the significance of IL1RL1 polymorphisms and lung cancer susceptibility was only performed in the Chinese Han population. There are differences in genetic polymorphisms among different ethnic groups, a larger sample size case-control study can be conducted to further confirm the results of this study in different populations. Second, the occurrence of lung cancer is closely related to environmental factors, but this study lacks some information on BMI and alcohol consumption. Third, lung cancer is a heterogeneous disease, and different subtypes of lung cancer may be associated with different genetic variations. Therefore, in future research, we will collect more comprehensive data, including BMI and alcohol consumption, lung cancer subtypes, etc., to better evaluate the association between IL1RL1 polymorphisms and lung cancer risk. Finally, the specific molecular mechanism of IL1RL1 genetic variants in the occurrence and development of lung cancer risk is unclear. Therefore, in vitro experiments or animal models can be used to investigate the impact of these genetic variants on IL1RL1 expression and cell proliferation, apoptosis, and other biological processes. Moreover, the distribution of these genetic variants in lung cancer patients can be analyzed and correlated with clinical data such as tumor type, staging, treatment response, etc., to assess their potential clinical utility.
CONCLUSION
In conclusion, this study suggests that IL1RL1 genetic variants (rs12479210 and rs1420101) contribute to the susceptibility to lung cancer in the Chinese Han population. These risk variants may be used as biomarkers for the prevention and treatment of lung cancer. However, further research is needed to confirm these findings and to better understand the molecular mechanisms underlying the association between IL1RL1 polymorphisms and lung cancer risk.
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LC, lung cancer; SNP, single nucleatide polymorphism; OR, odds ratio; CI, confidence interval; FDR, false discovery rate AIC, akaike information criterion; BIC, Bayesian Information Criterion.
OR, and 95% CI, were calculated using logistic regression adjusted with age and gender.

p < 0.05 indicate statistical significance.
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SD, standard deviation; BMI, body mass index; SCC, squamous cell carcinoma; SCLC, small cell lung cancer.
p-value was calculated by Student’s t-test for age and x° For gender.
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SNP, single nueleotide polymorphism; Chr, Chromosome; MAF, minor allele frequency; HWE, hardy-weinberg equilibrium; eQTL, expression quantitative trait locus; QTL, quantitative trait
locus; TF, transcription factor; GRASP, genome-wide repository of associations between SNPs, and phenotypes; NHGRI, national human genome research institute; EBI, european
bioinformatics institute; GWAS, genome-wide association study.

p < 0.05 indicates statistical significance.
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