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by Cliff Lamb, Texas A&M University

Gene Editing: Current Successes
and Future Possibilities

A look at the scope of this reproductive tool.

Gene editing in cattle has emerged
as a revolutionary tool in agricultural
and veterinary sciences, offering
unprecedented opportunities to
enhance the productivity, health
and sustainability of livestock.

The ability to precisely modify the
genetic code of cattle opens doors
to improved traits such as disease
resistance, enhanced meat quality,
and increased milk production. This
technology is already heavily used in
plant breeding programs, for use in
insects for potential disease control
and used in biomedical research

to develop therapies for human
diseases. Therefore, opportunities
will exist for the use of this
technology in cattle, with successful
edits that have already been
achieved, and additional promising
opportunities that lie ahead.

Current landscape of gene
editingin cattle

The revolutionary CRISPR-Cas9
technology has been a game-changer
in the field of gene editing, allowing
scientists to edit specific genes with
unparalleled precision. In cattle,
this technology has been employed
to introduce beneficial traits and
eliminate undesirable ones. One of
the most notable achievements is
the development of cattle that are
resistant to diseases such as bovine
respiratory disease (BRD) and bovine
tuberculosis.

ANGUS JOURNAL FEBRUARY 2024

CC The ability to precisely modify

Scientists have also successfully
edited genes associated with meat
quality, aiming to produce leaner and
more nutritious meat. Additionally,
efforts have been made to enhance
milk production by modifying
genes related to lactation. These
breakthroughs in gene editing
technology offer a glimpse into a
future where cattle can be more
resilient, productive and efficient

contributors to the food supply chain.

Successful gene edits in cattle

Disease resistance. One of the
landmark achievements in gene
editing for cattle is the creation
of animals with increased
resistance to diseases. For instance,
researchers have successfully
edited the SERPINALI gene in cattle
to make them less susceptible to
bovine respiratory disease. This
accomplishment has significant
implications for the livestock
industry, as it can reduce the
need for antibiotics and lower the
economic losses associated with
disease outbreaks.

Meat quality enhancement.
Scientists have targeted genes
associated with marbling, tenderness
and overall meat composition. By
manipulating genes responsible
for fat deposition and muscle
development, researchers have
made strides in creating cattle that
yield higher-quality beef, meeting

the genetic code of cattle opens doors
to improved traits such as disease
resistance, enhanced meat quality and

increased milk production. —CLIFFLAMB

consumer preferences for healthier
and tastier meat options.

Increased milk production.
Researchers have focused on
genes involved in lactation and
milk synthesis, aiming to develop
cattle that produce more milk with
improved nutritional content. These
advancements hold promise for
addressing global demands for dairy
products while optimizing resources.

Opportunities for the future

Adaptation to climate change. Gene
editing provides an opportunity
to develop cattle that are more
environmentally sustainable. By
targeting genes related to methane
production and nutrient utilization,
scientists aim to create cattle that
produce less greenhouse gases and
require fewer resources for optimal
growth. Gene editing can play a
crucial role in developing cattle
that are more resilient to changing
environmental conditions. This
includes resistance to heat stress,
improved tolerance to drought,
and the ability to thrive in diverse
climates. Such adaptations could
enhance the overall resilience of
livestock farming in the face of a
changing climate.

One such edit that will play a
significant role in adaptation to
warmer environments is the editing
of the slick gene in cattle involves
the targeted modification of the



animal’s DNA to introduce a specific
trait known as the “slick” coat, which
imparts heat tolerance and reduces
susceptibility to heat stress.

The slick gene, found in certain
cattle breeds, naturally contributes
to a smoother and shorter coat,
allowing for better heat dissipation.
Through advanced gene-editing
technologies like CRISPR-Cas9,
researchers can precisely alter the
genomic sequence to introduce
this beneficial trait into cattle
populations. The primary objective
of editing the slick gene is to enhance
the adaptability of cattle to hot
and humid climates, ultimately
improving their overall well-being
and productivity.

Temperate breeds of cattle are
particularly vulnerable to heat stress,
which can negatively affect their
health, productivity and economic

value. By incorporating the slick gene
through gene editing, producers

and the global cattle industry may
create more resilient and efficient
cattle that can thrive in challenging
environmental conditions.

Precision breeding for specific traits.
The ability to precisely edit genes
allows for targeted modifications to
achieve specific traits in cattle. This
precision breeding could lead to the
development of customized genetic
lines tailored to meet the unique
demands of different regions and
markets. This could revolutionize
the livestock industry by providing
producers with cattle that are well-
suited to their specific needs and
preferences.

Gene editing in cattle holds
immense promise for the future of
agriculture, offering opportunities
to enhance disease resistance,
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meat quality, milk production and
overall sustainability. As scientists
continue to unravel the complexities
of the bovine genome, the potential
for further advancements in gene
editing technology remains vast.
While ethical considerations and
regulatory frameworks must be
carefully addressed, the continued
exploration of gene editing in cattle
opens up new possibilities for a more
efficient, resilient, and sustainable
livestock industry.

As research progresses, the
transformative effects of gene editing
on cattle breeding may soon be felt
across global food systems, ensuring
a more secure and adaptable future
for livestock farming. M
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