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Avian sarcoma and leukosis virus (ASLV), diversified into seven phylogenetically relative 
subgroups (A, B, C, D, E, J, and K), present as either exogenous or endogenous viruses in domestic 
chicken. These subgroups are unequivocally classified by subgroup-specific receptor usage. The 
ALV-J subgroup enters the cell through a receptor identified as the chicken Na+/H+ exchanger type 1 
(chNHE1) with twelve predicted transmembrane segments and the prominent extracellular loop 1. 
In multiple galliform species, the single W38 deletion or substitution makes the NHE1 receptor 
molecule resistant to virus entry [1,2]. On the other hand, resistant alleles for NHE1 have not been 
found in chicken.  

We recently established a new technique for transgenesis in chicken, which improves the 
efficiency of gene modification (including gene introduction, CRISPR/Cas9-mediated knockouts and 
knockins) and skips the chimeric G0 stage [3]. This technique has been employed to introduce the 
W38 deletion into the chNHE1 and biotechnologically prepare ALV-J-resistant chicken line. We 
present the CRISPR/Cas9-mediated deletion of W38 in chicken primordial germ cells and the 
successful production of the gene-edited birds. The resistance to ALV-J was examined both in vitro 
and in vivo and the chickens homozygous in W38 deletion was found to be ALV-J-resistant, in 
contrast to DW38 heterozygotes and wild-type birds, which were ALV-J-susceptible. Deletion of 
W38 did not manifest any visible side effects. Our data clearly demonstrate the antiviral resistance 
conferred by precise CRISPR/Cas-9 gene editing in the chicken [4]. Furthermore, our highly efficient 
CRISPR/Cas-9 gene editing in primordial germ cells represents a substantial addition to the gene 
technology available for chicken, an important food source and research model. 
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