Human amnion epithelial cell therapy improves cognitive impairment and modulates brain cell heterogeneity in experimental stroke.
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Introduction. Stroke is a leading cause of death and long-term disability worldwide. Up to 70% of stroke patients will experience cognitive impairment after stroke. However, there are limited treatment options to improve cognition following stroke. Due to their multiple protective effects, human amnion epithelial cells (hAECs) are an attractive candidate for stroke therapy. The transcriptomic changes that occur after stroke and in response to hAEC therapy are unknown. Whether and how hAECs improve post-stroke cognitive impairment remains unknown.

Aim. To investigate the effects of stroke and hAEC therapy on post stroke cognitive function and transcriptional changes in brain cell populations using single-cell transcriptomics.

Methods. Male and female C57Bl6 mice (14-18 weeks) underwent sham or photothrombotic stroke surgery targeting the prefrontal cortex and received saline or 1 × 10⁶ hAECs intravenously 24 hours post-stroke. Five weeks after stroke, cognitive function was tested using the Barnes maze. A 3 mm section from the infarct region was prepared for single-cell RNA sequencing. Data were quality filtered, clustered, and analysed for differential gene expression.
Results. In the Barnes maze, delayed escape latency (EL) was observed in stroke+saline (day 5 EL=106±20s, P>0.05) but not stroke+hAEC (day 5 EL=66±12s, P>0.05) compared with sham mice, suggesting impaired cognition after stroke that is improved with hAEC therapy. Single-cell analysis identified 14 major brain cell populations. hAEC therapy modulated cell transcriptional profiles, with upregulation of genes related to survival, and neuroprotection, and downregulation of pro-apoptotic and inflammatory pathways. Unique cell subpopulations in the hAEC group displayed enhanced repair signatures and reduced injury markers. Gene ontology analysis supported these findings, suggesting a shift towards a reparative phenotype with hAEC treatment.
Discussion. hAEC therapy improves outcomes after stroke via effects on the brain cellulome.
