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Collaboration wins

Much more than avoiding tummy upsets – 
reducing the incidence of food poisoning 
from animal-derived sources would lead to a 
healthier population, and boost confidence 
in the quality and safety of our export 
meat products.

It’s an area close to the heart of AgResearch 
Senior Scientist Dr Grant Hotter, who is working 
with Massey University’s Nigel French, Professor 
of Food Safety and Veterinary Public Health, 
to better understand the organisms that cause 
food poisoning.

Based at the Hopkirk Research Institute, the pair is 
investigating the molecular epidemiology of 
Campylobacter jejuni, a common bacterium causing 
food poisoning. This knowledge will help them trace 
the bacterium right through the production chain, 
and develop strategies to reduce contamination and 
cross-contamination at each point. 

Supported by Marsden Fund and BRCSRA 
(Building Research Capability in Strategically 
Relevant Areas) grants, the collaborating teams 
have a particular interest in what happens 
on-farm, aiming to guide management practices 

Natural extracts from plants have huge 
potential as sustainable, eco-friendly 
ingredients for cosmetic, adhesive, coating 
and plastic additive applications.

With a global move away from non-renewable 
resources and environmentally-damaging, 
chemical-based production methods, the search 
for bio-based materials for industrial applications 
is becoming more important. 

AgResearch, Plant & Food Research and Scion 
have pooled their capabilities in this growing 
scientific field in The Biopolymer Network Ltd 
(BPN). The company focuses on creating 
technologies to convert primary production 
outputs into a wide range of high performance, 
bio-based products.

Biopolymer Network CEO Sarah Heine says BPN 
brings together biomaterials scientific excellence 
for sustainable, commercially-driven results.

“With strong industry relationships and the 
unique ability to draw on more than 1500 
researchers within AgResearch, Plant & Food 
Research and Scion, BPN provides a strong scientific 
base to create innovative products in the areas of 

to reduce the amount of bacterial load animals 
take into processing.

Grant has already identified genes and genetic 
patterns that can be used to differentiate between 
key strain types of Campylobacter jejuni, and help in 
developing better diagnostics for strain identification. 
Nigel’s work on source attribution modelling of 
human Campylobacter jejuni isolates has already 
contributed to the adoption of new production 
standards by the poultry industry and a dramatic 
recent reduction in human campylobacteriosis.

Grant and Nigel’s partnership is just one of many 
collaborations going on at the Hopkirk Research 
Institute, where scientists from AgResearch and 
Massey University bring together complementary 
capabilities to better the health of pastoral animals.

Along with this programme to minimise the 
prevalence and impact of threats to New Zealand’s 
high quality food products, research at the 
Hopkirk focuses on the sustainable control of 
parasitic diseases, primarily in sheep and cattle; 
and seeking more effective vaccines to combat 
infectious disease, including tuberculosis, Johne’s 
disease, mastitis and pneumonia.

bio-based polymers and bio-composites.”

AgResearch’s Becky Macdonald leads the BPN’s 
Biopolymer Products research programme. With 
funding from the Foundation for Research, 
Science and Technology, her team focuses on 
eco-friendly methods of extracting biopolymers 
from natural materials as an alternative to 
synthetically derived materials. 

Becky and her team are looking at the functional 
potential of starches and proteins extracted from 
cereals – such as oats and the ancient grain, 
amaranth – in personal care products. These 
functional proteins and starches could be used as 
emulsifiers, antioxidants, moisturisers or foamers 
in skin and hair products.

The BPN already has a patented, water-based 
extraction technology for separating proteins 
from starches in amaranth and other grains. 
Further research is focused on modifying 
resultant materials to make functional bio-based 
ingredients for personal care formulations.

This is just one of many BPN projects currently 
underway, working towards building New Zealand 
a strong bio-based materials industry.

Battling bacteria to 
assure meat quality

Going back to mother nature for 
products of the future

Fungi and bacteria not always 
the enemy

ABOVE: A sample from an 
intermediate step in the BPN 

extraction process.  At this stage, the 
raw material has been pre-treated and 

is ready for extraction to proceed.

Delving deep into the structure and function of 
proteins presents an exciting host of applications 
– from developing new cancer drugs to boosting 
the performance of agricultural plants.

In recognition of the vast possibilities that could 
be tapped into through a better understanding of 
proteins, AgResearch and The University of 
Auckland have brought their complementary skills 
and resources together to broaden expertise in 
protein structure, function and engineering.

The AgResearch Structural Biology Laboratory 
was founded at the School of Biological Sciences at 
The University of Auckland in 2002, with Dr Vic 
Arcus appointed head of the Laboratory, in a 
position jointly funded by AgResearch and The 
University of Auckland.

When Vic moved to Waikato University in 2006, he 
retained the relationship, so today the lab at The 
University of Auckland remains closely linked with 
The University of Waikato. Dr Shaun Lott now directs 
the AgResearch Structural Biology Laboratory.

The alliance of the three institutions provides a 
solid scientific base in structural biology, 
enzymology and forage biotechnology to better 
understand important proteins, particularly those 
of importance to the agricultural sector.

The research potential of the collaboration was 
shown last year when scientists at AgResearch’s 
Structural Biology Laboratory achieved a world-
first breakthrough in determining the molecular 
structure of some important fungal enzymes. 

PhD student Tet Verne Lee was successful in 
uncovering the complex crystal structure of an 
important enzyme from endophytes (fungi that live 
within plants) in forage grasses. In New Zealand, 
commercial strains of these endophytes play a vital 

role in protecting perennial ryegrass pastures from 
insect pests.

His discovery has given a 3D image of the enzyme’s 
active site to facilitate important further studies that 
would have otherwise been impossible.

One such study will be based on the knowledge 
that these enzymes produce chemicals that 
scavenge iron. The level of iron present regulates 
how the fungus grows inside the plant. Using the 
molecular structure as a starting point, future 
research could lead to enhanced performance of 
endophytes in pasture ryegrass.

The finding is also significant because the protein 
belongs to a class of enzymes responsible for the 
production of a range of metabolites. In ryegrass 
endophytes, some of these metabolites protect  
plants from insect pests, while others can affect 
animal health. Uncovering the molecular structure of 
these enzymes will be valuable in the search for ways 
to further enhance the pest protection properties of 
endophytes.

AgResearch Structural Biology Laboratory Head, 
Dr Sean Lott, says Verne’s discovery illustrates the 
sort of advance that structural biology can bring to 
agricultural science.

“These advances are only made possible by the 
pooling of resources through the ongoing 
collaboration between AgResearch and the 
Universities of Auckland and Waikato.”

The breakthrough also has important implications 
for the pharmaceutical industry. Some of the 
metabolites produced by this class of enzymes are 
important components of anti-cancer or immune-
suppressant drugs. By knowing the enzyme 
structure, scientists can start to understand how 
they work, with potential in the longer term to 
make new kinds of enzymes for new drugs.

FROM LEFT: 
Neil Gemmell (University of Otago), 

Patricia Johnson (AgResearch)
and students Ryan and Katherine

working at Invermay.

Industry linkages are critical for AgResearch to 
forge a route to market for its leading edge 
technologies and intellectual property.

AgResearch has ongoing relationships with major 
industry bodies, working together to discover, develop 
and deliver new innovations to the marketplace.

Under a close partnership with Meat & Wool New 
Zealand, current projects include work to develop 
objective measures of animal welfare, particularly 
the adequacies of feed for cattle and sheep, and 
studies to identify means of reducing selection of 
drench-resistant internal parasites. These are just a 
couple of examples of the type of work that 
AgResearch undertakes with Meat & Wool New 
Zealand, who are a major and consistent investor in 
new research aimed at improving the pastoral 
sector in New Zealand.

In addition, AgResearch continues to develop 
relationships and collaborations in the animal health 
area with a range of leading New Zealand owned and 
operated companies. A joint collaboration with 
Ancare Merial has just been completed; and 
AgResearch is currently working with Argenta, jointly 

applying for funding to further develop and 
commercialise targeted animal delivery technologies 
derived from AgResearch’s scientific endeavours. 

AgResearch is also working with a wide range of 
New Zealand companies within the dairy industry. 
These collaborative contracts are with companies 
including Synlait, Tatua, and Seperex Nutritionals. 
Research by AgResearch scientists includes 
developing niche milk products and ingredients, as 
well as advanced new analytical work to better 
define the composition and functionality of a range 
of dairy products.

In another area, a new AgResearch-discovered 
probiotic bacteria has recently been licensed to the 
New Zealand company Donaghys. They have 
included it in the development of a new product, 
ProCalf, recently released onto the market.  

Bringing together research and development with 
innovation and drive, the significant level of 
collaboration between AgResearch and industry 
groups continues to build and grow AgResearch, a 
host of New Zealand companies, and ultimately 
New Zealand’s pastoral sector.

Promotional material for 
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With a global demand for sustainable, 
chemical-free products to boost agricultural 
productivity, humble microbes such as fungi 
and bacteria are coming into vogue. 

Beneficial microbes are the focus of research to 
develop technologies for high-value, natural 
agricultural products, headed by AgResearch and 
the Bio-Protection Research Centre.

The Bio-Protection Research Centre is a New 
Zealand Centre of Research Excellence, bringing 
together four partner institutes: Lincoln 
University, Massey University, AgResearch and 
Plant & Food Research.

AgResearch and the Centre have joined forces 
in a programme to develop beneficial microbes 
into products that can be marketed both nationally 
and internationally.  

The Microbial Products programme, led by 
AgResearch Scientist Dr Trevor Jackson, is 
supported by the Foundation for Research, Science 
and Technology. The combined research team is 
looking to transform microbes into high value 
agricultural products, including biopesticides, 
inoculants for plant growth and animal health 
supplements. Co-funders of the programme 
include EnCoate™, Agrimm Technologies, Grasslanz 
and Ballance Agri-Nutrients.

Through a detailed understanding of cell biology 
and physiology, the research focuses firstly on 
identifying potential microbial agents and establishing 
their utility in small-scale laboratory experiments.

The second stage presents the biggest challenge 
– improving the formulation of these agents to 
make them into stable products with a shelf-life 
that can deliver the performance necessary for 
agricultural and horticultural use. The difficulty 
lies in getting the microbes to the point of use 

without compromising the activity that is crucial 
to their functionality in products.

The team is also looking at developing technology 
for improved seed coating methods that 
include microbes. 

The AgResearch team has close relationships 
with commercial partners to turn their product 
concepts into robust commercial products. 
Ballance Agri-Nutrients’ grass grub bio-control 
BioShield™ is one example of this technology being 
used in a commercially-successful product.

The Bio-Protection Centre, hosted by Lincoln 
University and funded by the Tertiary Education 
Commission, aims to champion novel bio-protection 
technologies for New Zealand’s plant-based 
primary industries through world-class research 
and development. This research focuses on finding 
sustainable, non-pesticide solutions that protect 
New Zealand’s plant-based, productive ecosystems 
from the threat of pests, diseases and weeds. It 
also hones in on the development of wealth-
creating technology.

Bio-Protection Research Centre Director 
Professor Alison Stewart, CNZM, says together, 
AgResearch and the Centre form the strongest 
microbial biopesticide capability in New Zealand, 
offering a broader platform for business partners 
and end users to access.

It’s just one of the success stories from the 
Centre, formed as an entity that would facilitate 
collaboration in a non-competitive environment.

“The big issue is not to compete with each other 
nationally because there is no point. New Zealand is 
too small,” Alison says “Through combining expertise 
and working together we can leverage off each 
other’s strengths to be at the forefront of international 
bio-protection research at the highest level.”

BELOW: AgResearch’s Dr Trevor Jackson 
in his Lincoln-based laboratory.

Unlocking 
the power in proteins 

RIGHT: A ribbon cartoon, 
representing the 3D model of 
the endophyte enzyme structure 
determined by AgResearch PhD 
student Tet Verne Lee. The 
accessible surface of the 
enzyme is shown as a 
transparent skin over the 
cartoon.
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Collaboration is vital to science. While it is 
individuals who usually develop inspirational 
ideas, they almost always do so in the milieu of 
exciting scientific teams. And when those teams 
enjoy contact with other teams, the prospect of 
developing valuable insights can improve greatly. 
That is why scientists, research engineers and 
technicians (and, in turn, industry and society) 
gain so much from collaboration.

AgResearch works hard at scientific collaboration, 
both within our organisation and outside of it, 
driven by individual scientists through substantial 
scientific programmes, or by the strategic intent of 
our whole scientific institute. In fact, there is little of 
our research and development that does not involve 
external collaboration.

This issue of NOW illustrates some of our institute-
wide partnerships, highlighting but a small fraction 
of our collaborative effort. It exemplifies our 
relationships, principally with universities within 
New Zealand and overseas. It cites collaborative 
examples with Otago, Auckland, Lincoln, Massey and 
Waikato Universities, and also the University of 
Queensland. It includes our work with other research 
institutes and related enterprises, such as 
Environmental Science and Research, Scion, Plant & 
Food Research, AsureQuality and the Ministry of 
Agriculture and Forestry (MAF). It also presents 
some examples of commercial collaborations, of 
which AgResearch has many, and partnerships with 
regional councils.

One long-standing collaboration that we have 
often previously featured is that with the Australian 
Federal Government’s Commonwealth Scientific and 
Industrial Research Organisation (CSIRO) Livestock 
Industries Division, with which we are presently 
working on rumen research. Another recent joint 
venture was co-hosting the Horizons in Livestock 
Agriculture Conference in Christchurch last October. 

Two newer relationships that we are now building 
are those with the Scottish Agricultural College (SAC) 
and the Moredun (Animal Health Research) Institute, 
also in Scotland. The Scottish agriculture sector has 
many similarities to parts of New Zealand, including 
climate, the animal breeds and plant cultivars used, 
so researchers in the two countries have many 
complementary skills. At the same time, because of 
their opposite seasons, the New Zealand and Scottish 
industries do not obviously compete against each 
other. SAC, Moredun and AgResearch have therefore 
identified several areas where joint research has the 
potential to deliver value for both countries, at lower 
cost than if each had done the work independently. 

During the first half of 2009, AgResearch and 
Lincoln University investigated the potential for a 
merger. We thought there were valuable synergies 
that could be created by a stronger relationship 
between the two organisations than we have had up 
to now. It turned out that there were indeed many 
research, commercialisation and knowledge transfer 
benefits to be gained from the organisations working 
more closely together, but we concluded that a 
strengthened partnership in the form described in 
this issue of NOW, rather than a merger, would be the 
more cost-effective and lower initial risk way to 
obtain those benefits.

Our principal message is that we have built profound 
scientific collaborations that allow us to do more for 
New Zealand’s pastoral sector than we could do 
alone. We will maintain this open, outward-facing 
stance as it produces high-quality, relevant science 
and technology that benefits New Zealand, which is 
our ultimate aim.

                           

Partnerships
ABOVE: Moredun (Animal Health 

Research) Institute, Scotland. 

Swine flu moving from pigs to humans and the 
ongoing Avian flu in Asia illustrate the potential 
for new kinds of zoonotic disease – diseases that 
can spread from animals to humans.

Bringing together New Zealand’s leading 
specialists in infectious animal and human disease 
and biosecurity makes sense in safeguarding our 
health, animal health and our economy from 
such threats.

This was the key driver behind establishing the 
National Centre for Biosecurity and Infectious 
Disease (NCBID)–Wallaceville in 2007.

With a primary role of providing centralised 
co-ordination and emergency response for disease 
outbreaks, biosecurity issues and chemical and 
biological threats, the Centre is a collaboration 
between four partner agencies: AgResearch, 
Biosecurity New Zealand, ESR (Environmental 
Science and Research) and AsureQuality.

Located on part of the old Wallaceville Animal 
Research campus in Upper Hutt, NCBID-Wallaceville 
aims to enhance national capabilities and services in 
the investigation of new and emerging animal 
diseases, biosecurity, human diseases, and zoonotic 
diseases. Current research at the Centre includes 
investigations of influenza, salmonella, bovine 
tuberculosis (spread by possums), and Johne’s 
disease – a fatal wasting disease affecting cows, 
sheep and deer.

AgResearch’s NCBID-Wallaceville Science Leader 
Dr Geoff de Lisle, says New Zealand’s ability to 
investigate and respond to disease outbreaks and 
biosecurity threats has been significantly 
strengthened with this collaboration of experienced 
scientists with complementary skills.

“We have a highly skilled group of people who are 
used to working collaboratively, so should a disease 
outbreak or biosecurity threat become immediate 
here, we can hit the ground running to best monitor, 
respond, recover, and protect New Zealand.”

Prosperous farming requires 
integrated approach“New Zealand’s agriculture and

biotechnology sectors need the 
best research, addressing the 
most important opportunities 
and problems, carried out by 
top teams. Collaboration across, 
and between, organisations 
creates those top teams.”

It has become increasingly recognised that an 
integrated and systemic approach is needed to 
solve major problems facing the world today - in 
environment, energy, transportation and health.

Certainly, taking into account economic, social, 
environmental and cultural influences and 
understanding sector links from local through to 
global scales is critical in meeting today’s complex 
agricultural challenges.

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

Professor Maani has been tasked with supporting 
both organisations in 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, Kambiz has been 
hosting a series of workshops with AgResearch 
Principal Scientist and Rural Futures Programme 
Leader Dr Liz Wedderburn.

As a case study, they are developing an integrated 
research programme for transformational change in 
pasture-based feed supply systems. This was 
initiated by the Forage Biotechnology Section, and 
brings together people from a host of disciplines 
across AgResearch to develop a unified opinion on 
this subject.

Systems methodologies and thinking are now 
being used by a range of AgResearch groups to help 
structure and plan future research programmes.

AgResearch has also engaged with the Ministry of 
Agriculture and Forestry (MAF), who are increasingly 
adopting a systems management perspective in dealing 
with issues facing New Zealand’s primary industries.

Liz says engagement with the University of 
Queensland and MAF has brought complementary 
skills together with a joint belief in a systems-based 
methodology to meet the challenges of sustainable 
agriculture and development.

“Bringing our research skills and expertise together 
will help us understand and unravel the many 
interconnected drivers and influences that shape 
agriculture, to develop tools and processes for the 
best path forward for New Zealand’s pastoral sector.”

ABOVE: Professor Peter Gluckman

DR ANDREW WEST
Chief Executive

It’s widely recognised that a mother’s diet is 
key to a healthy pregnancy, and research is 
now going further back to investigate 
pre-conception maternal nutrition and its 
impacts on the growth of future offspring.

It’s an area being investigated in research 
between AgResearch and The Liggins Institute. 
Many of the organisations’ joint research projects 
stem from the shared belief that nutrition has a 
major impact on an organism’s development.

In the area of epigenetic research, AgResearch 
Senior Scientist Dr Allan Sheppard is looking at 
mechanisms that relay environmental 
information and have an impact on the 
expression of genes. Through a better 
understanding of the effect of nutrition on 
these mechanisms, he hopes to change the gene 
expression – for production gains in animals, 
and lower incidence of disease and health 
problems in humans.

Funded by the Foundation for Research, 
Science and Technology, and partnered with 
Landcorp, Allan and his team are studying the 
impact of pre-conception maternal nutrition on 
growth rates in lambs. Previous studies and 
literature suggest the period approaching 
conception is critically important in shaping the 
health of offspring.

Three groups of sheep have been given 
differing qualities of feed prior to, and 
immediately after mating, with Allan and his 
team then following the growth, physiology and 
epigenetics of the offspring.

The research is aimed at producing lambs with 
superior growth rates, enabling farmers to get 
their lambs to market weight faster.

The effect of pre-natal nutrition in the growth 
and health of human offspring is also being 
investigated in a parallel study. Working with 
research partners in the UK, AgResearch and The 
Liggins Institute are following a group of women 
through pregnancy and the post-natal period.

“The potential for improving animal 
production and human health through this 
research on pre-maternal nutrition is quite 
significant, and we are encouraged by early 
results,” Allan says.

The University of Auckland’s Liggins Institute 
is committed to world-class biomedical and 
clinical research in areas of major health 
importance. Its partnership with AgResearch 
spans over 20 years, bringing together research 
capability in human nutrition, growth and 
health and pastoral agriculture that is 
unparalleled in New Zealand.

AgResearch and The Liggins Institute recently 
formalised their longstanding alliance to 
optimise the nutritional and health-giving 
qualities of foods from pastoral-based sources. 
Known as the Pastoral Food For Human Health 
Research Centre, the newly signed collaboration 
will be driven by the needs of the pastoral, 
human health and human nutrition sectors, 
targeting products that deliver human health 
benefits, animal feeds and welfare products, 
ethical animal manipulation methods, and 
smart handling and processing of food 
products.

The Liggins Institute Founding Director, 
Professor Peter Gluckman, says the 
formalisation of the collaboration with 
AgResearch makes enormous sense as the 
future of the food industry is based on our 
pastoral sector.

“AgResearch is an expert on value-added 
pastoral foods, and we bring expertise in 
nutrients and relationships to health. The 
partnership brings together two world-class 
institutions with a fused mission and strategy 
to grow market opportunities for New Zealand 
in foods for health.”

You are what you eat – and likely 
what your mother ate

Kidney disease is on the increase worldwide – 
and now a collaborative project with a 
biomedical twist has shown sheep to be a good 
model for investigating the debilitating, and 
sometimes terminal, disease in humans. 

Dr Mike Eccles, Professor in Pathology at the 
University of Otago, initially became interested in 
kidney disease in sheep when a Southland farmer 
was losing a high percentage of his lambs from 
polycystic kidney disease.

Mike set out to identify the gene for the disorder 
in these sheep. It turns out the sheep are the only 
animal in the world, apart from humans, known to 
suffer from Meckel-Gruber syndrome. This 
syndrome is a rare disease in humans affecting 
multiple organs, particularly the kidneys, often 
resulting in massive polycystic kidneys and early 
death, usually in childhood.

Mike teamed up with AgResearch’s John McEwan, 
who was instrumental in identifying the gene by 
providing access to the new sheep SNP chip. With 
the chip enabling scanning of some 50,000 genetic 
predispositions at once, the technology has made 
what could have been a very long search relatively 
simple, and several candidate genes have now been 
identified. 

With funding from The Health Research Council 
of NZ, Lottery Health and Kidney Health NZ, these 

promising genetic regions will now be further 
refined and sequenced to identify the mutant gene 
responsible for the disorder in the affected flock.

As a model of polycystic kidney disease, the 
research in sheep can offer a better understanding 
of kidney disease in humans. The Meckel-Gruber 
sheep will, in future, facilitate research into 
mechanisms and treatments for renal fibrosis in 
humans, which is recognised as an integral part of 
the structural changes to the kidney in chronic 
progressive renal failure.

Mike’s project with John is just one of many joint 
efforts going on at the new Centre for Reproduction 
and Genomics (CRG) at Invermay. Opened in 
December last year, the state-of-the-art Centre is 
New Zealand’s hub of research into reproduction 
and genomics, bringing together scientific teams 
from AgResearch and the University of Otago, with 
a focus on livestock and human reproduction, 
health and disease. 

CRG Director, Professor Neil Gemmell, says the 
Meckel-Gruber project exemplifies the natural 
synergy between AgResearch and the University of 
Otago.

“Here a human health research question is being 
effectively tackled in a livestock model, using the 
expertise, technology, and know-how developed at 
AgResearch through its long-term investment in 
livestock genomics.”

“Despite the CRG being less than a year old, there 
is great capacity emerging in the Centre to seize 
opportunities created by the new genomic 
information on human and other animal species 
that is accumulating daily.

“Bringing together these new genomic resources 
and tools with the expertise  available at 
AgResearch and the University of Otago is enabling 
us to identify the genetic basis of reproductive and 
other ailments much more rapidly, to answer 
important questions in human and animal health 
and reproduction.”

Woolly friends lend a hand to 
human health research

FROM LEFT: AgResearch’s senior scientist John McEwan 
and Otago University MSc student Bron Lett use 
AgResearch’s ABI3730 sequencer to sequence the 
sheep gene underlying polycystic kidneys in sheep.United research front 

to safeguard New Zealand

Dr Andrew West
Chief Executive
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technicians (and, in turn, industry and society) 
gain so much from collaboration.

AgResearch works hard at scientific collaboration, 
both within our organisation and outside of it, 
driven by individual scientists through substantial 
scientific programmes, or by the strategic intent of 
our whole scientific institute. In fact, there is little of 
our research and development that does not involve 
external collaboration.

This issue of NOW illustrates some of our institute-
wide partnerships, highlighting but a small fraction 
of our collaborative effort. It exemplifies our 
relationships, principally with universities within 
New Zealand and overseas. It cites collaborative 
examples with Otago, Auckland, Lincoln, Massey and 
Waikato Universities, and also the University of 
Queensland. It includes our work with other research 
institutes and related enterprises, such as 
Environmental Science and Research, Scion, Plant & 
Food Research, AsureQuality and the Ministry of 
Agriculture and Forestry (MAF). It also presents 
some examples of commercial collaborations, of 
which AgResearch has many, and partnerships with 
regional councils.

One long-standing collaboration that we have 
often previously featured is that with the Australian 
Federal Government’s Commonwealth Scientific and 
Industrial Research Organisation (CSIRO) Livestock 
Industries Division, with which we are presently 
working on rumen research. Another recent joint 
venture was co-hosting the Horizons in Livestock 
Agriculture Conference in Christchurch last October. 

Two newer relationships that we are now building 
are those with the Scottish Agricultural College (SAC) 
and the Moredun (Animal Health Research) Institute, 
also in Scotland. The Scottish agriculture sector has 
many similarities to parts of New Zealand, including 
climate, the animal breeds and plant cultivars used, 
so researchers in the two countries have many 
complementary skills. At the same time, because of 
their opposite seasons, the New Zealand and Scottish 
industries do not obviously compete against each 
other. SAC, Moredun and AgResearch have therefore 
identified several areas where joint research has the 
potential to deliver value for both countries, at lower 
cost than if each had done the work independently. 

During the first half of 2009, AgResearch and 
Lincoln University investigated the potential for a 
merger. We thought there were valuable synergies 
that could be created by a stronger relationship 
between the two organisations than we have had up 
to now. It turned out that there were indeed many 
research, commercialisation and knowledge transfer 
benefits to be gained from the organisations working 
more closely together, but we concluded that a 
strengthened partnership in the form described in 
this issue of NOW, rather than a merger, would be the 
more cost-effective and lower initial risk way to 
obtain those benefits.

Our principal message is that we have built profound 
scientific collaborations that allow us to do more for 
New Zealand’s pastoral sector than we could do 
alone. We will maintain this open, outward-facing 
stance as it produces high-quality, relevant science 
and technology that benefits New Zealand, which is 
our ultimate aim.

                           

Partnerships
ABOVE: Moredun (Animal Health 

Research) Institute, Scotland. 

Swine flu moving from pigs to humans and the 
ongoing Avian flu in Asia illustrate the potential 
for new kinds of zoonotic disease – diseases that 
can spread from animals to humans.

Bringing together New Zealand’s leading 
specialists in infectious animal and human disease 
and biosecurity makes sense in safeguarding our 
health, animal health and our economy from 
such threats.

This was the key driver behind establishing the 
National Centre for Biosecurity and Infectious 
Disease (NCBID)–Wallaceville in 2007.

With a primary role of providing centralised 
co-ordination and emergency response for disease 
outbreaks, biosecurity issues and chemical and 
biological threats, the Centre is a collaboration 
between four partner agencies: AgResearch, 
Biosecurity New Zealand, ESR (Environmental 
Science and Research) and AsureQuality.

Located on part of the old Wallaceville Animal 
Research campus in Upper Hutt, NCBID-Wallaceville 
aims to enhance national capabilities and services in 
the investigation of new and emerging animal 
diseases, biosecurity, human diseases, and zoonotic 
diseases. Current research at the Centre includes 
investigations of influenza, salmonella, bovine 
tuberculosis (spread by possums), and Johne’s 
disease – a fatal wasting disease affecting cows, 
sheep and deer.

AgResearch’s NCBID-Wallaceville Science Leader 
Dr Geoff de Lisle, says New Zealand’s ability to 
investigate and respond to disease outbreaks and 
biosecurity threats has been significantly 
strengthened with this collaboration of experienced 
scientists with complementary skills.

“We have a highly skilled group of people who are 
used to working collaboratively, so should a disease 
outbreak or biosecurity threat become immediate 
here, we can hit the ground running to best monitor, 
respond, recover, and protect New Zealand.”

Prosperous farming requires 
integrated approach“New Zealand’s agriculture and

biotechnology sectors need the 
best research, addressing the 
most important opportunities 
and problems, carried out by 
top teams. Collaboration across, 
and between, organisations 
creates those top teams.”

It has become increasingly recognised that an 
integrated and systemic approach is needed to 
solve major problems facing the world today - in 
environment, energy, transportation and health.

Certainly, taking into account economic, social, 
environmental and cultural influences and 
understanding sector links from local through to 
global scales is critical in meeting today’s complex 
agricultural challenges.

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

Professor Maani has been tasked with supporting 
both organisations in 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, Kambiz has been 
hosting a series of workshops with AgResearch 
Principal Scientist and Rural Futures Programme 
Leader Dr Liz Wedderburn.

As a case study, they are developing an integrated 
research programme for transformational change in 
pasture-based feed supply systems. This was 
initiated by the Forage Biotechnology Section, and 
brings together people from a host of disciplines 
across AgResearch to develop a unified opinion on 
this subject.

Systems methodologies and thinking are now 
being used by a range of AgResearch groups to help 
structure and plan future research programmes.

AgResearch has also engaged with the Ministry of 
Agriculture and Forestry (MAF), who are increasingly 
adopting a systems management perspective in dealing 
with issues facing New Zealand’s primary industries.

Liz says engagement with the University of 
Queensland and MAF has brought complementary 
skills together with a joint belief in a systems-based 
methodology to meet the challenges of sustainable 
agriculture and development.

“Bringing our research skills and expertise together 
will help us understand and unravel the many 
interconnected drivers and influences that shape 
agriculture, to develop tools and processes for the 
best path forward for New Zealand’s pastoral sector.”

ABOVE: Professor Peter Gluckman
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It’s widely recognised that a mother’s diet is 
key to a healthy pregnancy, and research is 
now going further back to investigate 
pre-conception maternal nutrition and its 
impacts on the growth of future offspring.

It’s an area being investigated in research 
between AgResearch and The Liggins Institute. 
Many of the organisations’ joint research projects 
stem from the shared belief that nutrition has a 
major impact on an organism’s development.

In the area of epigenetic research, AgResearch 
Senior Scientist Dr Allan Sheppard is looking at 
mechanisms that relay environmental 
information and have an impact on the 
expression of genes. Through a better 
understanding of the effect of nutrition on 
these mechanisms, he hopes to change the gene 
expression – for production gains in animals, 
and lower incidence of disease and health 
problems in humans.

Funded by the Foundation for Research, 
Science and Technology, and partnered with 
Landcorp, Allan and his team are studying the 
impact of pre-conception maternal nutrition on 
growth rates in lambs. Previous studies and 
literature suggest the period approaching 
conception is critically important in shaping the 
health of offspring.

Three groups of sheep have been given 
differing qualities of feed prior to, and 
immediately after mating, with Allan and his 
team then following the growth, physiology and 
epigenetics of the offspring.

The research is aimed at producing lambs with 
superior growth rates, enabling farmers to get 
their lambs to market weight faster.

The effect of pre-natal nutrition in the growth 
and health of human offspring is also being 
investigated in a parallel study. Working with 
research partners in the UK, AgResearch and The 
Liggins Institute are following a group of women 
through pregnancy and the post-natal period.

“The potential for improving animal 
production and human health through this 
research on pre-maternal nutrition is quite 
significant, and we are encouraged by early 
results,” Allan says.

The University of Auckland’s Liggins Institute 
is committed to world-class biomedical and 
clinical research in areas of major health 
importance. Its partnership with AgResearch 
spans over 20 years, bringing together research 
capability in human nutrition, growth and 
health and pastoral agriculture that is 
unparalleled in New Zealand.

AgResearch and The Liggins Institute recently 
formalised their longstanding alliance to 
optimise the nutritional and health-giving 
qualities of foods from pastoral-based sources. 
Known as the Pastoral Food For Human Health 
Research Centre, the newly signed collaboration 
will be driven by the needs of the pastoral, 
human health and human nutrition sectors, 
targeting products that deliver human health 
benefits, animal feeds and welfare products, 
ethical animal manipulation methods, and 
smart handling and processing of food 
products.

The Liggins Institute Founding Director, 
Professor Peter Gluckman, says the 
formalisation of the collaboration with 
AgResearch makes enormous sense as the 
future of the food industry is based on our 
pastoral sector.

“AgResearch is an expert on value-added 
pastoral foods, and we bring expertise in 
nutrients and relationships to health. The 
partnership brings together two world-class 
institutions with a fused mission and strategy 
to grow market opportunities for New Zealand 
in foods for health.”

You are what you eat – and likely 
what your mother ate

Kidney disease is on the increase worldwide – 
and now a collaborative project with a 
biomedical twist has shown sheep to be a good 
model for investigating the debilitating, and 
sometimes terminal, disease in humans. 

Dr Mike Eccles, Professor in Pathology at the 
University of Otago, initially became interested in 
kidney disease in sheep when a Southland farmer 
was losing a high percentage of his lambs from 
polycystic kidney disease.

Mike set out to identify the gene for the disorder 
in these sheep. It turns out the sheep are the only 
animal in the world, apart from humans, known to 
suffer from Meckel-Gruber syndrome. This 
syndrome is a rare disease in humans affecting 
multiple organs, particularly the kidneys, often 
resulting in massive polycystic kidneys and early 
death, usually in childhood.

Mike teamed up with AgResearch’s John McEwan, 
who was instrumental in identifying the gene by 
providing access to the new sheep SNP chip. With 
the chip enabling scanning of some 50,000 genetic 
predispositions at once, the technology has made 
what could have been a very long search relatively 
simple, and several candidate genes have now been 
identified. 

With funding from The Health Research Council 
of NZ, Lottery Health and Kidney Health NZ, these 

promising genetic regions will now be further 
refined and sequenced to identify the mutant gene 
responsible for the disorder in the affected flock.

As a model of polycystic kidney disease, the 
research in sheep can offer a better understanding 
of kidney disease in humans. The Meckel-Gruber 
sheep will, in future, facilitate research into 
mechanisms and treatments for renal fibrosis in 
humans, which is recognised as an integral part of 
the structural changes to the kidney in chronic 
progressive renal failure.

Mike’s project with John is just one of many joint 
efforts going on at the new Centre for Reproduction 
and Genomics (CRG) at Invermay. Opened in 
December last year, the state-of-the-art Centre is 
New Zealand’s hub of research into reproduction 
and genomics, bringing together scientific teams 
from AgResearch and the University of Otago, with 
a focus on livestock and human reproduction, 
health and disease. 

CRG Director, Professor Neil Gemmell, says the 
Meckel-Gruber project exemplifies the natural 
synergy between AgResearch and the University of 
Otago.

“Here a human health research question is being 
effectively tackled in a livestock model, using the 
expertise, technology, and know-how developed at 
AgResearch through its long-term investment in 
livestock genomics.”

“Despite the CRG being less than a year old, there 
is great capacity emerging in the Centre to seize 
opportunities created by the new genomic 
information on human and other animal species 
that is accumulating daily.

“Bringing together these new genomic resources 
and tools with the expertise  available at 
AgResearch and the University of Otago is enabling 
us to identify the genetic basis of reproductive and 
other ailments much more rapidly, to answer 
important questions in human and animal health 
and reproduction.”

Woolly friends lend a hand to 
human health research

FROM LEFT: AgResearch’s senior scientist John McEwan 
and Otago University MSc student Bron Lett use 
AgResearch’s ABI3730 sequencer to sequence the 
sheep gene underlying polycystic kidneys in sheep.United research front 
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