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[ Abstract]  Objective To establish F, generation chimeric rabbits with FOXN1 gene knockout and explore method
for the in vivo conservation of immunodeficient rabbits in a conventional housing environment. Methods Initially,
CRISPR/Cas9 technology was employed to inject constructed sgRNA and Cas9 protein into a single cell from rabbit two-cell
stage embryos to obtain chimeric embryos with FOXN1 gene editing. The embryos were subsequently transferred into
surrogate does. Finally, the F; generation offsprings were genotyped using PCR and Sanger sequencing, and their growth
and development in a conventional housing environment were observed. Results The PCR and Sanger sequencing result

confirmed the successful establishment of chimeric rabbits with FOXN1 gene knockout. On observation, the chimeras
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exhibited normal growth and development in a conventional environment without any immunodeficient phenotypes.

Conclusions  This study established a preliminary chimeric rabbit model with FOXN1 gene knockout that grows and

develops normally in standard laboratory environments. This lays the foundation for the further breeding of FOXN1

immunodeficient rabbits in the future.
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Note. A, Microinjection of two-cell stage embryos, injection into only

one cell to generate chimeras. B, Rabbit embryo transplantation
surgery.
Figure 1 Generation of FOXN1 chimeric embryos
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Note. A, sgRNA targeting the second exon of the FOXN1 gene in New Zealand rabbits was designed. B, Sanger sequencing results of the PCR product
show sequencing peaks after the sgRNA target site (indicated by red arrows) , indicating that this rabbit is a FOXN1 chimera.

Figure 2 Alignment of the target site of FOXN1 gene and Sanger sequencing results of the F generation
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In each figure, the upper part presents statistical analyses of the proportions of mutations
such as base insertions and deletions observed after editing at the FOXN1 target site; the lower part includes statistical analyses of the cutting site for
the FOXN1-sgRNA target, predicting the primary DNA cleavage sites.

Figure 3 Quantitative evaluation of gene editing effectiveness
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Note. Growth curve show that FOXN1 gene knockout chimeric rabbit
can grow healthily in a normal environment.
Figure 4 Growth curve graph of FOXN1 gene knockout

chimeric rabbit compared to wild-type rabbit of the same age
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