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1. The role of the SNPs in the inflammation process of asthma
1.1 ADRB2 genetic variants:
[bookmark: OLE_LINK178][bookmark: OLE_LINK176][bookmark: OLE_LINK177][bookmark: OLE_LINK175]Beta-2 adrenergic receptor (ADRB2) gene, an intronless gene, is located on chromosome 5q31-q32 and encodes the β2-adrenergic receptor (β2-AR). β2-AR abundantly expresses on smooth muscle cells and is associated with airway hypersensitivity (AHR), asthma severity, and the response to medications[1]. Recently, group 2 innate lymphoid cells (ILC2s) were linked to allergic asthma by the production of classical type 2 cytokines in human lung tissue, such as IL4, IL5, and IL13 [2]. Moriyama et al. found that β2-AR negatively regulated ILC2 responses and type 2 inflammation after exposure to allergens [3]. Rs1042713 and rs1042714 polymorphisms, located in the coding region of the ADRB2 gene, can change the amino acid sequence, further leading to down-regulation of the β2-AR [4]. β2-AR down-regulation may further cause AHR, lung function, and allergic inflammation.
1.2 ICAM1 genetic variant:
[bookmark: OLE_LINK248][bookmark: OLE_LINK257][bookmark: OLE_LINK258][bookmark: OLE_LINK251][bookmark: OLE_LINK252][bookmark: OLE_LINK253][bookmark: OLE_LINK254][bookmark: OLE_LINK256][bookmark: OLE_LINK255]Intercellular adhesion molecule 1 (ICAM1) gene is located on chromosome 19p13.3-p13.2 and encodes ICAM1 protein. ICAM1 plays a central role in the recruitment and migration of leukocytes to sites of inflammation and is linked to childhood asthma [5]. ICAM1 rs5498 polymorphism can influence protein-protein dimerization and consequently alter the ability to bind inflammatory cells. Moreover, the rs5498 polymorphism may make ICAM1 more prone to enzymatic cleavage and further decrease the binding ability of leukocytes [6]. In a word, rs5498 polymorphism can alter the binding capacity of leukocytes and influence the development of airway inflammation.
1.3 GSDMB genetic variant:
Rs7216389, an SNP located in the first intron of the gasdermin B (GSDMB) gene, is significantly associated with increased orosomucoid-like 3 (ORMDL3) expression in human airway epithelial and primary immune cells. Overexpression of ORMDL3 in airway epithelial can activate several downstream pathways including sphingolipids, activating transcription factor 6 (ATF6), sarcoplasmic/endoplasmic reticulum calcium-ATPase (SERCA2b), T-helper 2 cytokines, and chemokines. These pathways are closely involved in airway remodeling, hyperresponsiveness, and inflammation [7]. Furthermore, ORMDL3 in primary immune cells can negatively regulate Interleukin-2 (IL-2) production, which influences the differentiation of CD4+ T helper (Th) cell subsets, resulting in allergic or non-allergic inflammation [8].
1.4 IL-4/IL-13 pathway genetic variants:
[bookmark: OLE_LINK259][bookmark: OLE_LINK260]Interleukin (IL)-4/IL-13 pathway genes are mainly composed of IL-4, IL-13, IL-4 receptor alpha (IL-4Ra), and signal transducer and activator of transcription 6 (STAT6), which encode the corresponding cytokines. These genes regulate the differentiation of naïve CD4+ into a Th2-cell polarized effector phenotype, a key biological process in allergic inflammation and asthma [9]. IL-4 or IL-13 activates IL-4Ra and bounds to IL-4/IL-13/IL-4Ra, leading to the phosphorylation of STAT6 through the Janus tyrosine kinase. Phosphorylated STAT6 then activates the transcription of target genes and induces IgE switching and proinflammatory activation [10]. For IL-4 rs2243250 polymorphism, it has been recognized on upstream of the transcription initiation site. There was evidence that the polymorphic T allele enhances the binding of a transcription factor that results in overexpression of the IL-4 gene, further increasing the strength of any IL-4 dependent allergic inflammation [11]. Rs1800925 is located in the promoter region of the IL-13 gene and affects the expression of IL-13 through the similar pathway of IL-4 rs2243250. Rs302415 polymorphism in the 3’-untranslated region of the STAT6 gene is linked to asthma in Chinese [12]. It has been shown that rs302415 polymorphism is significant in linkage disequilibrium with 13 GT repeat polymorphism of STAT6 exon 1. It influences STAT6 gene expression by affecting the translation, coding capacity, mRNA stability, and localization of the mRNA in the cytoplasm [13]. Rs1801275 polymorphism, located in the exonic region of the IL-4R gene, has been reported to influence the expression of IL-4/IL-13 pathway genes response by affecting the binding of STAT6, and further induces allergic inflammation [14]. Meanwhile, rs1801275 polymorphism increases the recruitment of a growth-factor-receptor-bound protein 2 (GRB2), leading to airway inflammation by driving IL-4-directed iTreg cell differentiation towards the Th17 cell lineage [15].
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