Transgenic Cattle Research In
AgResearch

Maori Consultation for New Application
Process for Approval
Roger Pikia

Farming, Food and Health. First

Te Ahuwhenua, Te Kai me te Whai Ora. Tuatahi




agresearch

Maori Strategist Role

- Develop and enhance AgResearch Maori Strategy
- Provide advice, internal and external

- Advocacy
* Farmers (Trusts and Inc)

* |wi and Hapu
 Government
- Develop and implement new mutually beneficial intiatives
* Research and development opportunities
e Sponsorships
* Internships
 Te Reo and Treaty workshops etc.



AgResearch Maori Strategy

Key Themes

- Science Research and Innovation

- Commercial Development

- Maori Science Capability and Capacity

- Social Research.



Maori Engagement

Kaupapa

- Whakawhanaungatanga

- Awareness

- Sharing new knowledge and information

- Education
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AgResearch Limited

- Carries out research on farm animals (sheep, cows, deer),
forage plants (grass and clover) and farm systems

- Develops new techniques and technologies and makes these
commercially available to farmers mostly through partner
organisations

- Is wholly Government owned (a Crown Research Institute)

- Has over 1,000 staff in 4 major sites throughout New Zealand.



AgResearch Limited

- Has a responsibility to seek and test completely new
technologies, to maintain and expand New Zealand’s
competitive advantage

- Has an ambitious 2020 Science strategy for the future

- Has a strategy to work with Maori.



What is Genetic Modification?
Genetic Modification (GM) is

- removing, modifying or adding genes to or from the organism
In order to delete, change or incorporate specific characteristics.

A genetically modified organism (GMO) is

- an organism whose genome (= all its genes) has been altered by the

Inclusion of foreign genes
- the genes may be derived from the same or wholly different species

- a GMO is often called transgenic.



Where does GM fit AgResearch Strategy?

- Need for greater availability and uptake of new technology to
grow New Zealand’s export value

- AgResearch wants to research and develop new technology

- GM is a technology which creates new opportunities for NZ
but has implications which some people debate

- GM needs to be tested for New Zealand

- AgResearch is the best place to do this testing.



What Is the AgResearch Transgenic
programme?

- GM cattle at Ruakura (Hamilton) since 2000 under containment,
supervised by MAF

- Under existing approvals AgResearch has produced cows with the
following genetic modifications:

e casein plus
e human MBP
« human lactoferrin

The goal is to produce proteins which can be used as health
supplements or to treat sick people
There are 96 transgenic cattle currently under containment
- Safety monitoring has shown no problems
- Existing approvals will end in late 2008 and in 2010.



Relationship with Maori

- The current programme is monitored by tangata whenua for
Ruakura (Ngati Wairere) through Hare Puke and Te Kotuku
Whenua

- AgResearch consults with Ngati Wairere on all new
proposals for GM work at Ruakura

- AgResearch will establish similar protocols with the tangata
whenua at any new site.



This Process

- AgResearch applying for 4 applications — in containment
facilities:

Indoor development (inside a laboratory)

Outdoor development (field containment)

Field test (field containment)

Import into containment (laboratory)

- We will work mainly with cattle and goats

- Genetic material will include human genes, sourced from
commercially available cell libraries
- AgResearch won't:

e use native flora and fauna

e use genes from Maori.



Applications Timeline

- December 2007: Letters sent to Maori
- February 2008: Maori consultation with hui
- Applications submitted to ERMA in early April 2008

- ERMA initiate public process
 calls for public submissions (May —June)
* hold a public hearing (July —August)

- ERMA makes its decision (September — October 2008).



What Do You Think?

How are these values affected by our proposal?

« M*ori cultural well-being
e Cultural, spiritual, ethical or socio-economic values

* Maintenance and control of traditional practice (mahinga
kai r*hui, kaitiakitanga etc)

 Economic sustainability as it relates to Maori owned and
farmed businesses

* Mauri of people, flora, fauna, land, water and air
» Health and wellbeing (taha -spiritual and physical).






The body Is made up of organs, tissues

M1

The DNAis in the nucleus (centre or hub) of each cell




DNA is the Cells Storage of Information

- DNA carries the instructions in an
universal language Gene 1l

- Agene is a small segment of DNA and Gene 2
holds the information for making a

particular protein.



Generation of Transgenic Bovine Cells

- Introducing the recombinant DNA fragment into cells

»

M

instruction” ICERTNN Stop

- The introduced DNA fragment (*) is integrated into the

genome of the cell



Generation of Transgenic Cattle

Embryo transfer
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Benefits of Transgenics

Biomedical
Pharmaceuticals
Medical foods
Nutraceuticals
Speciality milks

Agricultural

Improved quantity and quality of
animal production

Sustainable agriculture



Biopharming - Production of a Pharmaceutical
Protein in Milk

We have generated cows that can produce human myelin basic protein
(hMBP) in their milk:

- high level production of a foreign protein in
cows milk (around 2gms / L)

- potential therapeutic application in Multiple

Sclerosis treatment. l



Benefits

- Cost effective manufacture of expensive medicines

-Current Transgenic therapies include:

- Diabetes, blood clotting, growth hormone deficiencies, cancer drugs,
hepatitis, many vaccines and many more.

-The targets are:

- Cancers, heart disorders, diabetes, asthma, rheumatoid arthritis, blood
disorders, immune system disorders and many more.

-Development of specialised farms

- Manufacturing infrastructure smaller in bio-factories.



Where are the Transgenic Animals
kept?

In a containment facility designed, constructed, approved and
operated in accordance with specified standards.

- Specific fencing requirements

- Double 2m fences, 2 2m apart

- Electrified internal fence, monitored

- Minimal number of entrances

- Day book

- Concise records on individual animals
- Animal identification requirements

- Access is restricted.



Current Animal Containment Facility



Facility Supervision
- MAF Biosecurity supervise any facility for ERMA

- Currently this is via 3 monthly audits for Ruakura

- Animal Welfare

- Large animal veterinarian

- Site Animal Ethics Committee.



Environment

- Compliance with District and Regional Council requirements
- Accepted farming practices used

- Consultation with local iwi monitoring groups on methodology
to be used for animal and surplus or waste disposal.



In Conclusion

- We have been modifying genomes for many centuries by
conventional breeding

- It is a new technology that holds much promise

- Currently, the technology is being evaluated and further
developed

- The first drug for human use from transgenic goats is now
available and helps people with problems related to blood
clotting.



T3n* koutou, your views and any
guestions?



