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Summary of Research:

The development of alternatives to animal testing based on animal welfare principles is an urgent
global priority. Zebrafish embryos before the onset of feeding are promising models because they
fall outside many regulatory restrictions while retaining developmental mechanisms conserved
with humans. This study established a reproducible teratogenicity testing platform using zebrafish
embryos. A simplified exposure protocol, including embryo selection at 5 hours post-fertilization
and a 24-well plate assay without medium replacement, reduced natural mortality and enabled
stable results. Comparative genomic and transcriptomic analyses across multiple strains showed
that strain-dependent differences in teratogenic sensitivity were minimal. Single-embryo RNA
sequencing revealed early transcriptomic responses before visible malformations, identifying
hypoxia and oxidative stress as key events in developmental toxicity.

Timeline:
March 2025 — February 2026

Topics:
Presented at the LRI annual research meeting of JCIA. August 29, 2025.
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