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Pigs that digest their nutrients could reduce
pork industry's carbon footprint

May 22 2018

Domestic pig. Credit: Scott Bauer, USDA

Giving pigs the ability to digest more nutrients in their grains could help
reduce the pork industry's environmental impact, says new research
published in eLife.
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Pigs are one of the most economically important meat sources in
agriculture, with demand for pork products increasing continually.
However, a large amount of their feed is wasted as they are unable to
digest two of its key nutrients that cause environmental damage: nitrogen
and phosphorus. Excessive amounts of these nutrients are subsequently
released through the animals' manure into the environment, where they
can pollute both air and water.

"Pigs release harmful amounts of these nutrients as they lack the
microbial enzymes that break down phytate—the main source of
nitrogen and phosphorus—and types of fibre called non-starch
polysaccharides," explains first author Xianwei Zhang, postdoctoral
researcher at the South China Agricultural University.

"We suggest that making up for the pigs' deficiency in these enzymes - [3-
glucanase, xylanase and phytase—will benefit the pork industry by
increasing the animals' feed use and reducing their nutrient emissions."

To test this idea, Zhang and his team delivered the three enzymes into
the genome of pigs. These enzymes, which are secreted by microbial
communities, were optimised to adapt to the pigs' digestive tract
environment. They were expressed specifically in the pigs' salivary
gland, allowing the digestion of phytate and non-starch polysaccharides
to begin in the mouth.

"Previous studies have shown that genetically modified pigs that release
the microbial enzyme phytase from their salivary glands have
significantly reduced levels of phosphorus in their manure," says senior
author Zhenfang Wu, Professor at the South China Agricultural
University. "The aim of our study was to enhance the digestion of feed
grain in pigs to see if it lowered the release of both phosphorus and
nitrogen from their manure."
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The results of the feeding trials indeed showed that the pigs were able to
digest these and other key nutrients, lowering their emissions as a result.
The team also found that the animals' increased nutrient uptake led to a
faster growth rate.

Furthermore, no negative side effects were reported in the pigs. Their
mood, behaviour, reproductive capacity, blood physiology and natural
biochemical processes remained unchanged.

Wu concludes: "The use of genetically modified pigs and other animals
in food production, both in China and globally, is restricted by current
policy. However, our findings indicate that these pigs are promising
resources for improving feed efficiency and reducing the carbon
footprint of the pork industry."

More information: Xianwei Zhang et al, Novel transgenic pigs with
enhanced growth and reduced environmental impact, eLife (2018). DOL:
10.7554/eL.ife.34286

Bjorn Petersen. Transgenic pigs to the rescue, eLife (2018). DOL:
10.7554/eLife.37641
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