

Supplementary Table 1. Biological roles of some highly expressed genes suspected to be related to inflammatory response in labor. 
	
	Gene
	Role
	Tissue/Organ Expression

	Cluster 1: Immune Regulation
	LILRA2
	Activates innate immunity; stimulates neutrophils; regulates IL-6, IL-8, and IL-1β secretion
	Expressed in monocytes, neutrophils, basophils, and eosinophils in peripheral blood

	
	LILRB2 
	Inhibitory receptor that binds to MHC Class I, molecules. Critical for maternal immune tolerance by suppressing NK cell and T cell activation.
	Leukocytes (monocytes, macrophages, dendritic cells, NK cells), placenta. 

	
	LILRB1
	Inhibitory receptor similar to LILRB2, also binds to MHC Class I molecules Contributes to immune tolerance and regulation. 
	Leukocytes (B cells, T cells, NK cells, monocytes), placenta.

	
	HLA-A
	Major Histocompatibility Complex (MHC) Class I molecule. crucial for adaptive immune responses. Involved in immune recognition and maternal-fetal tolerance via interactions with KIRs and LILRs. 
	Widely expressed on most nucleated cells, including placental trophoblasts, 

	
	HLA-DRB5
	Major Histocompatibility Complex (MHC) Class II molecule. Presents antigenic peptides to helper T lymphocytes (CD4+ T cells), initiating adaptive immune responses. While HLA-G is primary at interface, HLA-DRB5 variants could impact broader maternal immune regulation. 
	Antigen-presenting cells (B cells, macrophages, dendritic cells), placental macrophages. 

	
	KIR2DL4
	Killer-cell Immunoglobulin-like Receptor with two extracellular Ig domains and a long cytoplasmic tail. Expressed on uterine NK (uNK) cells, it interacts with HLA-G. Involved in modulating uNK cell function, crucial for trophoblast invasion, spiral artery remodeling, and immune tolerance. 
	Natural Killer (NK) cells, especially uterine NK (uNK) cells.

	
	SIRPA
	Signal Regulatory Protein Alpha. A transmembrane glycoprotein that modulates phagocytosis and innate immune responses through interaction with CD47 ("don't-eat-me" signal). Influences macrophage function and cell-cell communication, potentially impacting placental development and immune homeostasis. 
	Myeloid cells (macrophages, dendritic cells, granulocytes), neurons, fibroblasts, epithelial cells, placental cells.



Supplementary table 2. Biological roles of some highly expressed genes suspected to be related to mucus gel barrier in labor. 
	
	Gene
	Role
	Tissue/Organ Expression

	Cluster 2: Mucus barrier
	MUC6
	Encodes a secreted gel-forming mucin. It is a major component of the mucus gel layer that protects epithelial surfaces from acid, proteolysis, and pathogen invasion. In the cervix, it contributes to the viscoelastic properties of the mucus plug.
	Endocervical glands (Cervix), Stomach (Pyloric glands), Duodenum.

	
	MUC16
	Encodes the largest transmembrane mucin (clinically known as CA-125). It forms a protective glycocalyx barrier on the apical surface of epithelial cells, providing hydration, lubrication, and a steric shield against bacterial adherence and immune attack.
	Endometrium, Endocervix, Fallopian tubes, Peritoneum, Cornea, Respiratory tract.

	
	MUC3A
	Encodes a membrane-bound mucin with epidermal growth factor (EGF)-like domains. It plays a key role in mucosal cytoprotection, maintenance of epithelial integrity, and intracellular signaling to regulate cell survival and repair.
	Cervical epithelium, Small intestine, Colon, Gallbladder.




