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CTNBio – GnEd Cattle



Three cases presented to CTNBio

• 2018 – Polled bull - semen from a bull (Holstein crossbred) generated by 
TALENs technology
– Trait: no horns

– Strategy: repair by homologous recombination

– Template: plasmid with Celtic allele derived from Red Angus 

– Somatic cell from Holstein crossbred male – edited cells used as nuclei donors for 
somatic cell nuclear transfer;

– Off-target analysis: whole genome sequencing – parents and reference genome;

– Consulation was retracted – detected the presence of plasmid backbone in the bull’s 
genome



Myostatin knockout

• 2021 – Semen from a bull (Nelore) generated by TALENs technology
– Trait: double muscle (muscle hypertrophy)

– Strategy: indels in the myostatin gene (growth and differentiation factor 8)

– Template: no template (TALENS mRNA)

– TALENs injection into the cytoplasm of IVF zygotes;

– Off-target analysis: whole genome sequencing – parents and reference genome;
• Presence of DNA sequence from the plasmid used to synthetize the mRNA was also checked  

– Mosaicism

– Product considered non-GMO



Slick alelle

• 2021 – Male (Slick04) and female (Slick03) Angus generated by 
CRISPR/Cas9 technology
– Trait: slick hair (thermotolerance)

– Strategy: indels (Slick04) and HDR (Slick03) in the prolactin receptor (PRLR) gene
• Stop codon  (Slick03)- truncated protein

– Template: no template - ribonucleoproteins

– CRISPR/Cas9 injection into the cytoplasm of IVF zygotes;

– Off-target analysis: two in intron or intergenic regions (Slick03) – no effect on protein 
expression

– Mosaicism

– Product considered non-GMO
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