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Background

Huge phylogenetic distance between highly regenerative organisms (usually lower vertebrates) and mammals

How scientists are helping to Assessing the impacts of climate
bring fallen soldiers home . 103 hange on forests . 1093
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Background

« What drive the evolution of regeneration in vetebrates?

Scar formation Regeneration

The metabolic shift from glycolysis(§EE2f%) to fatty acid oxidation(JEEEERR (L)

Trade-off between regenerative potential and
efficient healing mechanisms

replacement of tissue with non-functional « Regenerate a new organ
cells that do not contribute to regeneration « activation of complex signaling pathways slower process
prevents infection and minimizes blood loss and is energetically more demanding

Benefits: enhances energy efficiency, endurance,
thermoregulation

Disadvantages: contributed to cardiomyocyte cell-cycle
arrest(/CMI4ABEREIRARE ) in adult mammals incapable of
heart regeneration
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® Focus on Blastema (3&) A blastema is a mass of undifferentiated cells that forms at the site of an injury in
B certain animals, and has the potential to regenerate lost or damaged body parts
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® DEGs of Blastema among one-to-one species
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RAGs (Regeneration-associated genes): that the representative GO terms enriched for the RAGs were “skeletal
system morphogenesis” and “mesenchyme development”

® \Which is the main cell type in blastema that highly expressed RAGs?



Wound-induced fibroblasts are the primary cell source for the expression of RAGs
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® Identification of commonly activated genes in the blastema of animals with high regenerative potential
® Spatial transcriptomics data combined with scRNA-seq data of rabbit, mouse, axolotl and zebrafish



® Insufficient production of retinoic acid (RA) is a causative

regeneration
A

AAV-based validation of gene function
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® \Why the expression level of RA exhibit difference among species?

They assayed H3K4me3 and H3K27ac enrichment at 0 and 10 dpi in mouse and rabbit genomes to identify active
promoters and enhancers, respectively
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® A single rabbit enhancer is sufficient to promote ear pinna regeneration in transgenic mice
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Repeating Elements by RepeatMasker
RepeatMasker = ] Il ]

Placental Mammal Basewise Conservation by PhyloP
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Sequences of Aldhla2 and AE1 alignments showed that AE1 contains an ancient regulatory module with sequence
conservation across different mammals including the platypus. So why the regulation of promoter and enhancer
exhibits differences among species to control regeneration is still need to be explored...
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Thanks for your attention!
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B High sequence conservation of Aldh1a2 protein
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