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Tissue regeneration in axolotl

The axolotl is a powerful system for understanding how complex vertebrate structures
regenerate yet the identity and behavior of progenitor cells remain incompletely defined. In
this seminar, I will talk how connective tissue (CT) and muscle stem cells (MuSCs) contribute
to regeneration of the limb and primary body axis highlighting distinct stem cell strategies. In
the limb single-cell and lineage-tracing studies show that diverse adult CT populations
converge into an embryonic limb bud-like progenitor state and later re-diversify to rebuild
tissues. Spatial transcriptomics and genetic ablation further reveal that lateral plate mesoderm—
derived CT cells comprise the majority of blastema cells (~75%) and are essential for proper
regeneration. In contrast tail regeneration is driven by resident progenitors that generate both
muscle and multiple CT derivatives. Here vertebral segmentation occurs through a mechanism
distinct from embryonic somitogenesis: although Hes7 is required during development it is
dispensable during regeneration. Instead a cartilage rod forms ventral to the spinal cord and
undergoes periodic wrinkling consistent with a compression-induced buckling mechanism.
We also identify Lfng* multipotent mesenchymal progenitors that give rise to these tissues.
Together these findings reveal fundamentally different regenerative strategies between limb
and tail and uncover a regeneration-specific mechanism of vertebral segmentation.
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