Table S7. Summary of the seven-gene signature: full names, functions, and potential roles in preeclampsia

	Gene symbol
	Full name
	Gene function and potential role in PE

	ACOXL
	Acyl-CoA oxidase-like
	Catalyzes the rate-limiting step in peroxisomal fatty acid β-oxidation, a critical pathway for lipid metabolism and energy homeostasis in the placenta. Downregulation in PE placentas may impair fatty acid oxidation, leading to lipid accumulation, oxidative stress, and trophoblast dysfunction.

	FADS2
	Fatty acid desaturase 2
	Encodes a rate-limiting enzyme in the biosynthesis of polyunsaturated fatty acids (PUFAs) from essential fatty acid precursors. PUFAs are essential for placental membrane fluidity, eicosanoid signaling, and fetal neurodevelopment. Downregulation in PE may reflect impaired lipid remodeling and altered availability of prostaglandin precursors.

	HPGD
	15-hydroxyprostaglandin dehydrogenase
	Catalyzes the degradation of prostaglandins (PGs), key lipid mediators involved in inflammation, vasodilation, and uterine contractility. Upregulation in PE may represent a compensatory anti-inflammatory response to counteract the exaggerated systemic inflammation characteristic of PE.

	CPOX
	Coproporphyrinogen oxidase
	Key enzyme in the heme biosynthesis pathway, catalyzing the oxidative decarboxylation of coproporphyrinogen III to protoporphyrinogen IX. Heme metabolism is closely linked to oxidative stress responses. Upregulation in PE placentas may reflect a compensatory response to increased oxidative stress and placental ischemia-reperfusion injury.

	LDHA
	Lactate dehydrogenase A
	Central regulator of anaerobic glycolysis, catalyzing the conversion of pyruvate to lactate under hypoxic conditions. In PE, impaired spiral artery remodeling leads to chronic placental hypoxia, driving LDHA upregulation as an adaptive metabolic response to maintain cellular energy homeostasis. LDHA showed the highest individual discriminative accuracy among the seven genes.

	BMPR1B
	Bone morphogenetic protein receptor type 1B
	A TGF-β superfamily receptor involved in trophoblast differentiation, migration, and invasion during placentation. Disrupted TGF-β/BMP signaling may contribute to defective spiral artery remodeling and shallow trophoblast invasion, key pathogenic events in PE.

	GAPDHS
	Glyceraldehyde-3-phosphate dehydrogenase, spermatogenic
	A sperm-specific isoform of GAPDH involved in spermatogenesis. Although predominantly expressed in testis, low-level expression has been documented in placental tissues. Upregulation in PE placentas may reflect metabolic reprogramming under chronic hypoxia, potentially involving glycolysis dysregulation as an adaptive response to oxygen deprivation.




