





Nutrigenomics offers path to

added-value pastoral products

A plethora of dietary requlations infiltrate our everyday lives, but most
fail to take into account the fact that our individual genetic makeup
affects the way our body responds to foods.

Nutrigenomics seeks to fill this knowledge
gap by studying the response of humans to
food and food components using an array of
scientific approaches, including genomics and
proteomics.

It's an area AgResearch is delving into under
Big Idea 1 - future dairying and Big |dea

2 - future meat and textiles. Five years ago,
AgResearch collaborated with Plant and Food
Research and the University of Auckland to
set up Nutrigenomics New Zealand. Funded
by the Foundation for Research, Science

and Technology along with a New Economy
Research Fund grant, and covering the
spectrum of New Zealand's primary foods, the
group aims to determine how foods and food
components affect health at the molecular
genetic level.

This detailed understanding will ultimately
result in the development of foods that can
be matched to peoples’ individual genotypes,
to deliver health benefits to consumers and
added-value opportunities for producers.

Nutrigenomics New Zealand has concentrated
on an area of common interest for the
collaborators - gut health and function. To
understand how food and food components
interact with a human condition, the group is
looking at Crohn's Disease, an inflammatory
disease of the digestive system.

The research programme is looking for foods
that interact with the range of genetic
variances associated with Crohn's Disease,

in an effort to find dietary solutions that are
genotype-specific and ameliorate the disease.

In this way, they are using Crohn's Disease as a
‘proof-of-principle’ to develop a nutrigenomics
technology platform for New Zealand that can
be leveraged by our food industries. This will
create added-value opportunities for meat and
milk as important foods in their own right, and
as valuable ingredients in the manufacture of
foods.

The research also takes a systems biology
approach to animal models, studying

how genes relate to each other, how that
relationship affects proteins and metabolites,

and the mechanisms involved in dietary
inflammatory links.

There's also a goal to provide useful
information from the masses of data produced
by high through-put genomic technology. This
has an educational outreach aspect, which
includes the establishment of the country's
first postgraduate course in nutrigenomics at
the University of Auckland. The group has also
been introducing nutrigenomics to dieticians,
clinicians, the food industry and the public, to
raise awareness of its implications for future
choices around food.

Health and wellness are rocketing up as
consumer drivers, says Professor Warren
McNabb, AgResearch Food, Metabolism

& Microbiology Section Manager and
Nutrigenomics New Zealand Objective Leader.

"Increasingly food companies will want

to use this molecular nutrition to position
their products, so we're looking at using this
technology to find ways to move meat and
milk away from just commodity ingredients
and give farmers a bigger slice of the pie."




Boosting value - giving wool

carpet a second life

The attributes of wool carpet are well known, but with an international
push for products to be recyclable, AgResearch scientists are developing
innovative new uses for carpet once it has done its time on the floor, in a
project funded by Meat & Wool New Zealand.

Boosting the value of wool carpet through recycling opportunities - Research Assistant Henry Barker from the Technical Textiles team with samples of carpet
mulch mats used to enhance tree growth.

The valued US market, in particular, is
demanding environmentally friendly building
products and furnishings with a demonstrated
recycling plan.

New Zealand wool carpet already rates well
in the US as a renewable resource, but the
development of a recycling plan has also
become an important part of marketing the
product.

AgResearch’s studies into this come under Big
Idea 2 - the 2020 Science goal of doubling
the value of the textile industry while halving
costs and impacts on the environment.

With wool carpet predominantly made up of
natural fibre, it offers the benefit of being
largely biodegradable, with opportunity for
green disposal options as alternatives to
landfill or incineration.

One option AgResearch's Textiles team have
been studying is converting used wool carpet

to a slow-release fertiliser, returning natural

materials in the carpet back into the soil. The
project involved grinding up wool carpet and
mixing the shredded product into the soil to

grow grass.

The result of this 'grass to grass' recycling

was quite staggering - the soil containing the
crushed wool carpet saw a 60 percent increase
in dry matter production compared to the
standard soil tested. The biggest growth rate
was over a dry summer, where the wool carpet
fertiliser worked to retain moisture in the soil.

Stage two of the project compared grass
growth under the wool carpet fertiliser with a
standard fertiliser.

Wool triumphed over the standard fertiliser,
with slightly better grass production but, more
importantly, it offered an environmentally
friendly product that is much less energy
intensive to produce.

Another study trialled intact used carpet as

a mulch material for establishing trees in
difficult situations. The carpet is laid over the
ground and crosses cut for the trees to be
planted into.

The trials on sand dunes, a steep north-facing
hillside, and a new vineyard showed a huge
difference in the growth of trees and vines
planted under carpet.

Along with the carpet's mulching and water
retention properties, over time the carpet
degrades to release nitrogen, thereby aiding
further growth.

Now that wool carpet's properties as a
fertiliser and mulch have been demonstrated,
the team will work to find a cost and energy-
effective way to grind up the carpet, to further
this research that offers exciting potential for
wool carpet as a textile of tomorrow.




Delving deep to understand

the impact of biotechnologies

Ensuring the future of New Zealand agriculture means weighing up the
benefits of new agri-biotechnologies against the careful consideration of
risk and environmental impact.

With increasing demand for the development
of products and production systems that
meet environmentally acceptable standards,
AgResearch has teamed up with Plant &
Food Research and ESR in the Impacts of
Agricultural Biotechnologies (IAB) research
programme.

Funded by the Foundation for Research,
Science and Technology, the IAB programme
aims to provide robust scientific evaluation
of the environmental impacts of novel agri-
biotechnologies on non-target organisms.

The programme originally looked at the
impacts of genetically modified plants on soil

biota, but has now broadened in scope to
look at the effects of other new technologies
such as nitrification inhibitors and novel
endophytes.

The information and data collected is being
used to develop models with predictive
capability, to assist in making decisions on

the use of new technologies in New Zealand's
productive sectors. The programme's objectives
fit under Big Idea 3 - Pestilence-free New
Zealand, reducing the risk of pests and
diseases.

The programme brings together a broad
skill base that includes molecular biologists,

microbiologists, entomologists, weed
scientists, nematologists and mathematical
and systems modellers.

IAB Programme Leader and AgResearch Senior
Scientist Dr Maureen O'Callaghan leads a team
developing molecular methods for analysing
impacts on soil organisms.

"There is growing recognition of the need

to look after our soils as the basis of all
production systems. With the development of
new molecular technologies we are beginning
to understand the important role that soil
microorganisms play in maintaining the health
and fertility of the soil.”

Integrated approach key to future
farming prosperity

While many farms may seem remote from other parts of New Zealand, farming
does not sit in isolation — understanding sector links from local through to
global scales is critical in meeting today's complex agricultural challenges.

Big Idea 4, AgResearch's vision of working

with agribusiness and their supporting rural
communities to ensure that agriculture remains
sustainable for future generations, is underpinned
by an integrated, multi-faceted approach. This
recognises the importance of taking into account
economic, social, environmental and cultural
influences in forming a framework for decisions on
New Zealand's agricultural future.

Last year AgResearch and the University of
Queensland co-funded a Professorial Chair
in Systems Thinking and Practice, appointing
Professor Kambiz Maani to the position.

Professor Maani has been tasked with facilitating
the development and application of systems
theory to solve complex issues in sustainable
management, for the ongoing growth and
profitability of the agricultural sector.

To build AgResearch's internal capacity in

systems thinking and practice, Professor Maani
has been hosted within the Agricultural Systems
Section, and has delivered seminars at each of
the AgResearch campuses outlining the benefits
and applications of an integrated methodology.
Further work will involve a number of case studies
within AgResearch, as well as targeted training in
systems theory.

AgResearch is also working with the Ministry of
Agriculture and Forestry (MAF), who are strong
advocates for a systems-based approach in
dealing with issues around sustainable agriculture
and development.

AgResearch Senior Scientist and Rural Futures
Programme Leader Dr Liz Wedderburn says a
multi-faceted approach will offer much-needed
tools and processes to evaluate the far-reaching
consequences of systems choices.

“Understanding and untangling the many
interconnected drivers and influences that shape
agriculture will allow us to identify the best path
forward for New Zealand agriculture.”
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Collaboration to target livestock
growth and composition

A new amalgamated group of AgResearch scientists brings together complementary stem
cell expertise, with the aim of improving livestock efficiency of growth and composition.

Led by Dr Chris McMahon, AgResearch's new
Developmental Biology team is made up of two
former teams - Functional Muscle Genomics and
Growth Physiology - at Ruakura, along with some
staff from the Invermay-based Bioactive Discovery
team.

The Developmental Biology team is researching
stem cells - progenitor cells found in animals

and humans that give rise to the many organs

and tissues during development. An adult (or
somatic) form of these cells is also recruited to help
regenerate damaged tissue.

The team is seeking to understand how these

cells are requlated in order to re-direct their fate,
or activate them from their dormant phase into
desirable production traits. One objective of this
work is to improve the quality of meat by directing
more of these somatic stem cells toward muscle,
which would result in less fat deposition and more

lean tissue. In a collaborative project, AgResearch
Scientists Gina Nicholas, Ménica Senna Salerno and
Sue McCoard are already undertaking this work
funded by the CRI Capability Fund.

By understanding how these stem cells can be
directed into muscle, the team will look at whether
these mechanisms respond to on-farm dietary
interventions to give healthier, leaner animals.

In deer, the group is looking at cells that regulate
antler development in order to promote or
suppress antler growth. Suppressing antler growth
would improve welfare for on-farm handling and
transportation of deer for venison production, and
help in marketing the product to European venison

markets that are conscious of animal welfare issues.

It may also lead to an improved meat yield.

Funded by a New Economy Research Fund grant,
a novel growth factor has been discovered by the

team that blocks myostatin, a factor that inhibits
muscle and promotes fat. Studies will address
whether or not this novel growth factor can direct
somatic stem cells toward muscle and away from
fat.

The group also has a grant from the Waikato
Medical Research Foundation and a Registrar
from the Waikato Clinical School is seeking to
determine if heart muscle will regenerate when
myostatin, a key developmental regulator, is
absent. Previous research has shown that skeletal
muscle can regenerate after injury without the
presence of a scar. If the same occurs in the heart,
it would be a major breakthrough for developing a
stem-cell based clinical therapy aimed at reducing
the severity of damage to the heart after a heart
attack. This research shows how findings from
basic research can have many applications, from
agriculture right through to human health.






