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Abstract: Stem cells possess self-renewal and multi-directional differentiation capabilities, enabling them to sustain their popu-
lation for a long time and generate diverse functional cell types under specific conditions. As a field recognized by three Nobel
Prizes, stem cell research has experienced a dynamic journey marked by breakthroughs and challenges. Over the past 20 years,
rapid developments have positioned embryonic stem cells (ESC), mesenchymal stem cells (MSC) and induced pluripotent stem
cells (iPSC) at the forefront of regenerative medicine. These stem cell types demonstrated immense potential in areas such as tissue
regeneration, disease model, drug screening, gene therapy, and cell-based treatments. This review systemically highlights the re—

search progress of ESCs, MSC, and iPSCs, offering insights ibto their clinical applications and paving the way for future innovation

in stem cell technology.
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