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Generation of alphal,3-galactosyltransferase and cytidine
monophospho-N-acetylneuraminic acid hydroxylase gene double-knockout pigs
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Pig to human xenotransplantation is one of the current strategies for overcoming
the worldwide shortage of organ transplants. However, discordant xenografts involve severe immune
rejections strongly related to species-specific glycoantigens. The major xenoantigen is the a -Gal
epitope. Another carbohydrate xenoantigen, N-glycolylneuraminic acid (Neu5Gc), which is a component of
the H-D antigen, has also been identified. Neu5Gc is synthesized by cytidine
monophosphate-N-acetylneuraminic acid hydroxylase (CMAH). The aim of this study was to produce
a 1,3-galactosyltransferase (GalT)/CMAH-double KO pigs using genome editing and somatic cell nuclear
transfer (SCNT) technology. The homozygous CMAH KO cells were established using ZFNs or TALENs. These
cells were used for SCNT and produced GalT/CMAH-double KO cloned pigs. The absence of o -Gal and H-D
antigens was confirmed in both the tissue and granulocyte samples of the cloned piglets.
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