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Improving farm animal productivity
— be it lamb or beef growth, disease
resistance or milk production — is
related to the early stages of life and
especially the condition of the
mother.

We now know that the environment of the early developing
fetus, which is principally determined by maternal condition

and nutrition, has a major influence on the programming of

key productivity related genes and that impacts on the life time
performance of farm animals. This occurs through the process of
developmental epigenetics — an area where the Liggins Institute
and key collaborators such as AgResearch are world leaders.

One example of developmental epigenetics in practice: progeny
from dams that are undernourished during pregnancy are likely
to be born small, have reduced survival through to weaning, grow
slowly and lay down fat rather than lean meat.

The process of developmental programming is thought to occur
through the fetus receiving nutritional and related “cues" from its
mother from which it "predicts'” the environment after birth by
the programming of key genes. The developmental trajectory (for
example to lean or fat) is then determined by the goodness of
fit between the predicted and actual post natal environment. This
is the “new" biology of gene/environment interactions known as
developmental plasticity and epigenetics.

The Liggins Institute at The University of Auckland and AgResearch
are applying their complementary capabilities and expertise in

a new collaboration in developmental epigenetics to identify
opportunities for improved animal productivity. Examples include
“tests” applied near birth that can predict future productive
potential (e.g. lean carcass composition), epigenetics informed feed
strategies and feed supplements.

Importantly conventional genetic selection procedures take no
account of epigenetics which is the major source of variation in
selected populations such as flocks and herds. For this reason too
developmental epigenetics has major potential to impact positively
on the economics of farming.

The goal is to increase economic returns to farmers through
application of epigenetic technologies

We seek industry partnerships to assist with later stage develop-
ment and commercial translation of the new “epigenetic informed"
tools for farmers.

Liggins researchers working with the Sequenom epigenetic analysis
technology platform that underpins the new test development.

By leveraging New Zealand's strengths in agricultural and devel-
opmental science, we can identify the genetic markers for animal
development and health and develop the means to re-shape where
those markers have been adversely affected. For example, climatic
extremes can be mitigated by both maternal health and post-birth
bioactive feed supplements to alter the developmental pathway of
animals. Beyond on-farm quality, productivity and value, develop-
mental epigenetics and plasticity can also be applied to the design of
new animal-based foods to improve human health.

Epigenetics: the science of how
genes interact with the environ-
ment and the long term conse-
quences of this for health, disease

and productivity in farm animals.

“Epigenetics builds on premium

stock genetics and will unlock the
doorway to the next revolution in
on-farm pro ductivity.”




21st century farm
animal health

and productivity

is determined by
more than just good
genes.
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Developmental epigenetics and
plasticity research areas

Growth, development, metabolism, nutrition, developmental
biology, embryonic fetal and neonatal biology

Using advanced scanning technologies developed for humans
to determine animal phenotypes

Prognostics to predict productive potential in livestock under
prevailing environmental conditions

Food and feed strategies to optimize farm animal productivity

Potential applications

Increased animal preductivity, newborn survival and meat com-
position through prognostic tools to identify animals requir-

ing intervention and bioactive feed supplements to improve
development

New animal-based functional foods to reduce rates or mini-
mize the impact of metabolic diseases such as cbesity and
diabetes in humans.

Support for future scientists as a key strategy in underpinning
the development of a knowledge economy that is vital to New
Zealand's future.

Improved economic and social returns, including the identifica-
tion of New Zealand for blue-skies applied research and com-
mercial development of mammalian developmental epigenetics.

The Liggins Institute

The Liggins Institute is a world-class multidisciplinary medical
research institute focused on research for a healthy start to life and
was the first large-scale research institute established by

The University of Auckland. The Institute is committed to world-
class biomedical and clinical research into areas of major health
importance.

The National Research Centre for Growth and Development is a
collaboration with AgResearch, the University of Otago and Massey
University, and The University of Auckland. The Centre focuses on
the biology of early periods of life and the consequences for health
and disease in humans and productivity for farm animals. The Cen-
tre is internationally pre-eminent in studying epigenetics and has
developed state-of-the-art technology, including the Sequenom®

MassArray System that translates genomic science into solutions
for biomedical research.

The Institute and AgResearch are two of the four founding part-
ners of EpiGen, an international research consortium in the devel-
opmental epigenetics space, particularly in the areas of prognostics
(predictive diagnostics) and nutritionals for both humans and farm
animals.

*  wwwiliggins.auckland.ac.nz
*  www.growthcentre.ac.nz

*  www.agresearch.co.nz
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