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Blastomere Transplantation as a Strategy to Rescue Development in Androgenetic Fish Embryos
Androgenesis is a reproductive biotechnology in which embryos inherit nuclear genetic material exclusively from the father. In fish, this approach has strong potential for genetic research, rapid recovery of paternal genotypes, and future applications in breeding and conservation programmes. However, a major limitation is that androgenetic embryos often show low survival and a high frequency of developmental abnormalities, particularly during early embryogenesis. These failures commonly occur around stages of major developmental transitions, such as gastrulation and body axis formation, suggesting that androgenetic development may be compromised by insufficient developmental stability during the earliest phases of cell division and differentiation.

This summer school project proposes a practical strategy to improve the developmental success of androgenetic embryos by supporting them with healthy somatic cells at an early stage. The central idea is to produce androgenetic embryos and, at the blastula stage, select the best-looking individuals based on normal cleavage pattern and overall morphology. At the same stage, blastomeres will be collected from diploid donor embryos and transplanted into the androgenetic recipients. Donor cells will be taken specifically from the apical part of the blastodisc, targeting a region that is expected not to contain primordial germ cells (PGCs). This is important because the aim of the transplantation is not to generate germline chimeras, but to provide somatic cellular support that could stabilise development and promote progression through critical early stages.

The project will compare the developmental performance of androgenetic embryos that receive blastomere transplants with that of androgenetic embryos that are not manipulated. Following transplantation, embryos will be incubated under standard conditions and monitored across key checkpoints, including progression through gastrulation, segmentation stages, and hatching. Developmental success will be evaluated through survival rates, timing of developmental progression, and morphological quality scoring, with particular attention to whether transplantation reduces severe abnormalities and increases the proportion of embryos that reach later stages. If blastomere supplementation improves survival and developmental quality, it would provide a simple and scalable method to enhance androgenesis outcomes, making the technique more reliable for research and potentially more applicable to aquaculture and conservation-oriented reproduction technologies.
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