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In recent years, a long-term culture of primordial germ cells (PGCs) derived from early chicken embryos has
enabled a variety of genetic modifications, including genome editing, making the production of genetically
modified chickens via PGCs increasingly straightforward. In this project, we aimed to establish a platform

for the low-cost, large-scale production of next-generation therapeutics using genetically modified chickens.

We confirmed that the accumulative site-specific gene integration system (AGIS), targeting mutant loxP

sequences, is also effective in avian cells. We established PGCs in which exogenous genes can be integrated
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into specific genomic loci using the Cre-loxP system and confirmed their fundamental properties: stability of
reporter transgene expression, maintenance of PGC marker expression, and gonadal colonization efficiency.
We generated PGCs in which an expression unit for the model antibody scFv-Fc was integrated via Cre-loxP-
mediated recombination. scFv-Fc¢ production and PGC marker expression remained stable in long-term

culture.

Targeted insertion of antibody expression units into specific chromosomal loci would enable the generation
of antibody-producing chickens with minimal individual variation, eliminating the need for screening. To
confirm this strategy, we generated PGCs with the scFv-Fc expression unit inserted near candidate high-
expression loci and successfully obtained transgenic (knock-in) chickens. Evaluation of scFv-Fc expression
levels in multiple GO individuals demonstrated that inter-individual variation in productivity could be
minimized. Expression levels of scFv-Fc in serum, egg white, and egg yolk remained stable for over one year.
Comparable expression levels were observed in the G2 generation relative to G1, with low individual
variability. Antibodies purified from serum, egg white, and egg yolk using Protein A columns retained

antigen-binding activity.

To produce antibodies with enhanced antibody-dependent cellular cytotoxicity via afucosylated glycosylation,
we generated FUTS8-knockout chickens. In heterozygous FUTS8-knockout individuals, reduced core
fucosylation levels were confirmed in serum proteins and tissues. In scFv-Fc-producing FUTS8 heterozygous-
knockout chickens, the fucosylation level of the model antibody produced in serum and egg yolk was reduced

as expected.

Recently, self-replicating vectors derived from RNA viruses have been used to achieve gene expression
without altering host chromosomes. Transgenic chickens producing therapeutics can be obtained using these
vectors without changing host chromosomes. We established antibody-producing PGCs by introducing the

vector and confirmed that these PGCs stably produced antibodies during culture.

To improve the efficiency of generating genetically modified chickens using PGCs, we developed two
transgenic chicken lines: one expressing Cre recombinase specifically in PGCs and another expressing a toxin
in a Cre-dependent manner. Fertilized eggs from crosses between these lines showed a marked reduction in
circulating PGCs. Using these eggs as recipients significantly improved the efficiency of generating

transgenic chickens.



