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Pig gene advance could boost sperm stocks
from prized animals

January 13 2017

Domestic pig. Credit: Scott Bauer, USDA

Gene-editing techniques could help to improve stocks of farmed pigs by
boosting supplies of sperm from prized sires.

Scientists have created male pigs that could be used as surrogates
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capable of producing sperm that contains the genetic blueprint of sought-
after pigs.

The surrogates have functional testes but do not have specialised stem
cells that are required to produce sperm containing their own genetic
information, the researchers say.

Stem cells from male pigs with desirable characteristics - such as greater
resilience to disease - could be transplanted into the surrogates to
produce limitless supplies of their valuable sperm.

Previous efforts to preserve sperm stem cells from prized pigs by
transplanting them into surrogate pigs have so far had limited success.

Existing methods involve using chemotherapy drugs or irradiation to
remove sperm stem cells from the recipients before transplanting donor
cells. These approaches can also damage other tissues in the testes that
are needed for sperm production, however.

Researchers used a sophisticated genetic tool called CRISPR/Cas9 to
alter individual letters of the pig's genetic code leading to inactivation of
a gene called NANOS?2.

The scientists found that pigs with two copies of the DNA change do not
have sperm stem cells and cannot produce sperm, making them
completely sterile.

All other aspects of testicular development were completely unaffected
and the animals are otherwise healthy. Female pigs were also unaffected

by the change to their genetic code.

Pigs with only one copy of the DNA change are still fertile and could be
used to produce more of the surrogate animals using conventional
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breeding techniques, researchers say.

The team says the breakthrough will allow farmers to preserve sperm
from prized animals in perpetuity.

Researchers from the University of Edinburgh's Roslin Institute,
Washington State University, the University of Maryland and the US
Department of Agriculture's Animal Bioscience and Biotechnology
Laboratory worked together on the project.

The study is published in the journal Scientific Reports.

Professor Bruce Whitelaw, Head of Developmental Biology at the
University of Edinburgh's Roslin Institute, said: "This could dramatically
improve the production efficiency and quality of farmed pigs, as well as
enhancing other desirable traits such as disease resilience in production
animals."

More information: Ki-Eun Park et al, Generation of germline ablated
male pigs by CRISPR/Cas9 editing of the NANOS?2 gene, Scientific
Reports (2017). DOI: 10.1038/srep40176
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