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Impact of transposable elements on stem cell genome dynamics of Hydra
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Hydra (Hydra vulgaris), a freshwater cnidarian, exhibits remarkable regenerative ability, clonal propagation, and
apparent biological immortality. Its genome is enriched with transposable elements (TEs), which contribute to genome
expansion and may influence stem cell function and genome dynamics. In this study, haplotype-resolved,
telomere-to-telomere genome assemblies were generated from an F1 hybrid of two genetically divergent Hydra strains,
allowing detailed analysis of TE distributions in genomes. Fourteen active TE families (A-TEs) were highly enriched in
one haplotype genome. Stem-cell-specific genome sequencing and transcriptomic analyses revealed that these A-TEs
display distinct insertion and expression profiles across the three stem cell linecages. Comparative analysis of 82
eukaryotic genomes demonstrated that a TE cluster, including 10 A-TEs, is highly conserved across diverse taxa.
Furthermore, analysis of Hydractinia symbiolongicarpus, a related cnidarian with a single stem cell type, revealed
differences in TE composition and a notable accumulation of Helitron-like elements in subtelomeric regions. These

findings suggest that TEs act as persistent drivers of chromosomal expansion and contribute to long-range genome

architecture, offering novel insights into the dynamic evolution of eukaryotic genomes.
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