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Editorial on the Research Topic 
Exploring drug development with single cell omics analytics and stem cell-based disease models


In the dynamic realm of biological research, we are witnessing a transformative era that redefines our grasp of cellular functions, development processes, and disease complexities. Central to this scientific renaissance are leading-edge technologies like single-cell (sc)-omics-based analytics, encompassing single-cell multiomics, alongside innovative stem cell based approaches. These technologies have catalyzed a cascade of discoveries, opening new frontiers in our quest for knowledge and revolutionizing the landscape of scientific investigations.
The exploration of stem cells marks a significant chapter in this journey. Known for their remarkable capabilities of self-renewal and differentiation, stem cells are crucial for maintaining tissue equilibrium and enabling regeneration. This deeper understanding of their properties and biological processes has not only advanced the field of regenerative medicine but also introduced potential therapeutic strategies for combatting various diseases, providing new hope and possibilities for treatment across the globe.
Moreover, the process of reprogramming somatic cells into pluripotent stem cells stands as a particularly compelling advancement. This technique allows for the creation of diverse disease models by deriving cells from patients or by genetic engineering to reflect specific diseases, providing a powerful tool to explore disease mechanisms at a more personal and precise level. It also improved drug screening approaches from testing candidate drugs on a single type of cells to testing them on complex tissues with many types of cells well-organized together, which mimic better the real pathological conditions in vivo. Such insights into stem cell biology and disease modeling showcase a promising area ripe for breakthroughs, previously likened to the realms of science fiction.
This Research Topic of reviews explores the transformative impact of sc-sequencing technologies, particularly their expansion into sc-multiomics, using stem cells as a platform for advancing disease understanding, diagnosis and drug discovery. Zhang et al. address the persistent challenges in drug development, such as low success rates and high costs, highlighting how sc-multiomics can refine drug target identification and improve preclinical models. Ma et al. examines advancements in sc-multiomics, focusing on genome-wide analyses that enhance drug research, improve understanding of drug responses and resistance, and pave the way for personalized treatment strategies. Wang and Tang highlight the application of sc-sequencing technologies into drug discovery, emphasizing the importance of post-injury lung regeneration mechanisms and recent sc-seq discoveries, which hold promise for developing drugs targeting lung diseases. Additionally Ma et al. summarizes recent progress in using sc-multiomics to improve drug research by examining drug-chromatin interactions and mechanisms of resistance, paving the way for personalized treatment approaches.
Through continued research and exploration within these innovative domains, we are not only enhancing our understanding of fundamental biology but are also bridging the gap between bench-side basic research and bed-side clinical applications, setting the stage for significant transformations in drug discovery, which will have a profound impact on medical treatment.
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