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Introduction. Preterm labour is a leading cause of neonatal morbidity, yet pharmacological options remain limited. Sphingosine-1-phosphate (S1P) signals via G-protein-coupled receptors (S1PR1–5) to modulate smooth muscle activity. However, the role and regulation of S1P signaling in myometrial smooth muscle in pregnancy and labour is unknown.
Aims. To profile labour and regional (fundal vs lower segment) differences in S1P pathway expression in pregnant myometrium and to explore inflammatory regulation in primary myometrial cells.
Methods. RNA sequencing was performed on myometrial tissue from patients in term labour (TL, n=6), term no labour (TNL, n=6), preterm labour (PTL, n=4), and preterm no labour (PTNL, n=4).  Primary human myometrial smooth muscle cells (n=6) were treated with IL1β (1ng/ml) and/or prostaglandin E2 (PGE2) (1uM) for 1h and 6h.
Results. In the lower myometrium, labour was associated with increased expression of Gi-coupled receptors (S1PR1 log2 fold change=1.44, p-adj=0.032, S1PR3 log2 fold change=1.10, p-adj=0.028 at term; S1PR4 log2 fold change=2.17, p-adj=0.038 at preterm). In silico analysis identified S1PR2 as predominantly expressed in female reproductive tissues (τ=0.80), and in our data it was enriched specifically in the lower myometrium in both TL and TNL- samples (log2 fold change=1.17, p-adj=0.0017). No regional differences were observed in preterm samples. In contrast, S1P metabolic enzymes were enriched in the fundal region myometrium compared to lower segment. In myometrial cells, IL-1β selectively increased S1PR2/3 6h post treatment (S1PR2 log2 fold change=1.08, p-adj=0.0021, S1PR3 log2 fold change=1.16, p-adj=0.038), whereas co-treatment with PGE2 attenuated S1PR2 induction (log2 fold change=-0.88, p-adj=0.027).
Discussion. Functional regionalization of the myometrium emerges towards term, with distinct S1P receptors contributing to coordinated uterine activity. Gi-coupled receptors (S1PR1/3 at term; S1PR4 preterm) may promote contractions, while Gs-coupled S1PR2 in the lower segment may maintain regional quiescence. Inflammatory signals, such as IL-1β, may selectively modulate S1P receptor expression, suggesting that local inflammation could fine-tune receptor-mediated uterine activity. These findings highlight S1P receptors as actionable pharmacological targets, offering a novel strategy to regulate myometrial function and prevent preterm birth.
