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Generation of genetically modified ducks by CRISPR/Cas9-mediated gene insertion into the duck genome
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Statement of the Problem: The bird egg is a potential bioreactor for heterologous production of protein, especially for the
production of recombinant therapeutic proteins in the biopharmaceutical industry. The vast majority for the last 30 years
of studies on the transgenic poultry focus on chickens (Gallus gallus) and quails (Coturnix japonica). Since duck (Anas
platyrhynchos) eggs are larger than chicken and quail eggs, they have an advantage of being used as bioreactors over chickens
and quails. The limiting factor of widespread distribution of genetic modification technologies in poultry, especially in
waterfowl, is often the high cost of generating transgenic birds primarily due to the relatively low efficiency of transgenesis.

Methodology & Theoretical Orientation: We used CRISPR/Cas9-mediated homology-directed repair to edit the duck
genome. Three different approaches were used to deliver the transgene into the host genome: lipofectamine transfection of
sperms followed by artificial fertilization; microinjection of transfected blastoderm cells into duck blastoderm-stage embryos;
direct injection of the transgene into the cavity under the germinal disc of duck embryos.

Findings: In the approach of sperm-mediated gene transfer, 20.6% of the founder ducks were positive for the transgene. In
the other two approaches, 65% and 77.8% chimeric founders transmitted the transgene to the next generation. Transgene
transmission to the next generation was observed in three different approaches, suggesting an appropriate genome editing.
Therefore, we have successfully generated transgenic ducks using all the three approaches. Genome engineering of ducks is
significant because it can be used as a model of waterfowl.
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