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MONTANA'’S
BIOBASED
ECONOMY

What’s it Mean to
You?

“Start with the
End in Mind”

Stephen Covey

MONTANA’S BIOBASED
ECONOMY

*Prosperous, Diversified Rural Economy

*Regional Centers (Hubs)

«Concentrate and Focus on What We
Do Best

The Case for
Agricultural
Biotechnology in
Montana

The Case for Ag Biotechnology in
Montana

Agricultural Biotechnology:

*Is Safe, Proven and Becoming Even Safer




Agricultural Biotechnology
Safety of biotechnology crops

+ Biotechnology products have been thoroughly evaluated
by biotech developers and regalatory agencies.
— EDA holds biotechnology-derived food to the same high
standards as traditional foods.
- EPA reviews biotech products for environmental impact, effect
om throatened apecies and baman safety.
— USDA nonitors feld testing of biotech crops.

Agricultural Biotechnology
Safety of biotechnology crops & food

“Too many opponents of biotechnology willfully
choose to emphasize the highly untikely potential
risks rather than recognize the years of experience,
research and regulatory oversight that govern the
safe use of these new technologies.™

Norman Borlaug, Nobel Peace Prize Laureate

The Case for Ag Biotechnology in
Montana

Agricultural Biotechnology:

*Is Safts, Proven and Becoming Even Safer
«Will Improve Our Quality of Life
*Will Improve Our Environment

*Will Revitalize Our Rural Economy, Expand
Our Tax Base and Provide More Revenuse for
Our State.

The Case for Ag Biotechnology in

+India recently ok’d Bt cotton

~Japan will no longer segregate GMO cormn from non-GMO
com

«South Korea and South Affica recently spproved grain com
containing the Herculex I Insect Protection trait for food use
4 GMO food labeling initiative on the Oregon batlot in Nov
2002 lost decisively

*Ity the Northeastem regicn of Spain, more than 40,000 acres

of Bt maize has heen grown every yoar since 1998..4% of
total

~October 2004, Brazil OK’s GM soybeans

a ready to introduce GM rice.
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The Case for Ag Biotechnology
in Montana

“Honest disagreement is often a sign of
progress”

Mahatma Gandhi




The Case for Ag Biotechnology in
Montana

*Fits OQur State Well

If We Don’t ....Our
Competitors Will Eat Qur
Lunch!!

*We Need It!!

The Case for Ag Biotechnology in
Montana

Agricultural Biotechnology Fits
Our State Well:
*Geography — Isolation and Land Ares are
ASSETS!!
«Climate — Dry, Cold Winters.
*Crops — Little or No Out-Crossing

The Case for Ag Biotechnology in
Montana

If We Don’t Embrace Ag Biotechnology in
Montana. .. Our Competitors Will Eat Our
Lunch

“A ‘wait and seg’ strategy could mean missing out on
perhaps the most potent source of innovation and
growth in the entire food business”™

The MeKinsey Report. “Food Biotechnology: Cen You Afferd to be Left Out?

The Case for Ag Biotechnology in
Montana

WHO ARE OUR COMPETITORS???
*Neighboring States, e.g. ND, ID, WA, K8
*Neighboring Countries, e.g. Canada, Mextco
*The Rest of the World, e.g.

*Cuba — fructose from sugar cane

*China — Currently 2™ to the US in Ag Biotech
Spending. Increasing their public spending by 5X, $500
million.

The Case for Ag Biotechnology in
Montana

WE NEED IT!

*Lower Input Costs — Improved Profitability
«Stress Tolerance
*New, High Value Crops

" The Case for Ag Biotechnology in
Montana

Lower Costs — Improved Profital

*RR Sugar beets.
*Nematode Resistant Sugar beets - $1.0 billion lest in US

+Scab Resistant Wheat and Barley — $2.7 billion loss from
1998 to 2000 (Syngenta says 2010 commersial release)

*Wheat Streak Resistant Wheat (MSED)
*Corn Rootworm BT corn




The Case for Ag Biotechnology in
Montana

TRESS TOLERANCE
*Drought Tolerance
*Cold Tolerance

*Salt Tolerance

The Case for Ag Biotechnology in
Montana

New High Value Crops
*Less Reliance on Rail
*Local Processing
*Rural Re-vitalization .
*Could favor smaller, intensively managed farms

The Case for Ag Biotechnology in
Montana

New High Value Crops

Add Value to Wheat - Industrial, Animal Feed, Food
«Ethanol- Some Germans tout wheat as the best
«Strawboard - since 1995 North Dakots Primeboard

*Packaging materials- EarthShell Packaging, biodegradable
dishware from wieat starch

+Wheat Fractionation
Food Ingredients — e.g. wheat beer, 10.5 M Ibs in 2004

Functional Ingredients Derived from Wheat

Cereal Derived Ingredients

Extract Liptds (Ceramides)
= Healthcane CreamifOk

§ Seioct/ Modity Linear Starch




Animal Feed -~ The concept of the
“Ideal Wheat”

Ideal Wheat
for Broiler Poultry

Extraction of Added Value Components from

Wheat Straw
"
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Biorefining from Crops
Examples
+ Cellulose
+ Hemicelluloses
— Bmmleifiers, adsorbents, encapsulants, gels, thickeners
+ Lignins
+ Phenols

— surfactants, resins, polymers, antioxidante, TTV filters,
intermediates, pharmaceutical s

+ Waxes
* Oils
— reging, polymers, cosmetics, filers, fuels, nbricants

The Case for Ag Biotechnology in
Montana

New High Value Crops

Sogar Beels —
Fructans
Laow calorie sugar
Suger alcohols — mannitol and sorbitel
Corm -~
Polylactic Acid, Dow/Cargill, Blair NE
Sorous- DoPont, clothing fiber from cora
Tugeo fiber, Dow/Cargill, biankets, apparel, Wickers

The Case for Ag Biotechnology in
Montana

New High Valve Crops
Alfalfa — plastic polymer, PHB, polyhydroxybatyrate. U of Mipm.
Fharmaceutical Proieies from Plangts — e.g. SemBloSys, Saskatoon

Animal and buitan vieccines

drugs e.g. insulin, taxcl, natarzl sedatives.
Neutraceuticals — heslth foods from plamis, Solae = DaPont pluy Bunge

$800 annual revense. Low-linolenic soybesns, VISTIVE
from Monsamte/Cargill, NUTRIUM Bauge and DuPort, 1 billisn
pounds by 2008, Trans-fat free canola, Dow AgroSciences. Naireon

Luproved Paper Pulp— meny plaots, e.g. poplar and cotionwood.

L Der{mapcewesr,

The Case for Ag Biotechnology in
Montana

Crops Being Transformed, Worldwide. One Newslefter, One
Year, 2002,




The Case for Ag Bietechnology in

The Case for Ag Biotechnology in

Montana Montana
Crops Being ’l'mn.uferme‘ci,ml V:.T:);Bld:;de One Newsletter, One New Hi gh Value Crops

Corn and Potatoss — too many to coun

ol Conte 17 ot 101 Cultivated Plants

Canola/Mustard/Rapesced — 21

Pulse cropy—13 6 Weeds!

Sunflower -7

Alfslfa— 4

Flaz-2

The Case for Ag Biotechnology in The Case for Ag Biotechnology in

Montana Montana

Smsll Grain — oats, miliet, wheat, rye, batley
.Corn and Rice

Yegetables — Cautiflower, squash, spinach, eggplant, yams,
asparagus, sweet potato, artichoke, onions, celery, cabbage,
chickpes, cukes, potato, cessava, tomato, peas, pepper

Fruits — papaya, pineapple, peaches, muskmelon, grapes, citrus,
kiwi, strawberry, pear, apple, guave, banans

Grasses - buffalograss, bentgrass, Russian wildrye, blue gamma
grass

Hlowers — dahlia, begonia, geraniwms, orchids, azales, zinmia,
carnation, rose, asters, chrysanthemum, lily

Trees — chestnut, teak, eucalyptus, yew, poplar, pines, vak, spruce,
highbush blueberry, fir, ioblolly pine, larch, walmut, avocado, rubber

Medicinal Planis - ginseng, St. Johmswont, Echinacea
Spices - sage, garlic, fenugreek, mint

Oflsgeds — {iax, sovbean, brassicas, sunflover, cotton, il palm, olive
Other — buckwheat, jute, caroh, bamboo, coffes, tobacceo, tea

The Case for Ag Biotechnology in
Montana

WHO'S WORKING ON THESE??

Patents —
Texas A&M, Bayer, Japan Tobacce Co., Samyang Genex Corp.

CBD Technelogies (Tsrael), DeKalb (Monsanto), Mitsal,
Novartis, The State of Oregon, Metabogel Tid, Meristem
Therapeutica, Blopolymers Pty Lid, Northwest Plant Breeding
Co., Epicyte Pharmaceuticals (w Scripps Institute), MPB
Cologne GmbH({German), Pioneer Hi-Bred (DuF ont), Sapparo
Breweries, Danisco A/S

The Case for Ag Biotechnology in
Montana

Other Companies Involved
MaxyGen (MaxyAg), Syngenta, Cargill/Dow,
Athenix, Novozymes, AgraQuest, Delta and Pine Land
Large Scale Biology Corp., DeltaMax Cottont Lid.
Okanagen Biotechnology, Imerge Biotherapeutics
University of Missouri, Kangwon Natlonal University
Arcadia Blosclences, CropDesign (Ghent, Belghom)

{Not an exbanstive Hat by any mexnsl)
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The Case for Ag Biotechnology in Montana

‘What’s the Fatent Situation?

Ag Biotech Patents 1996 to 2000, approximstely 6-8,000 patents
worldwide

39% US Commercial Firms
26% Foreign Commercial Firms
22% US Nop- Profits and 1S Universities
5% Foreign Universities and Non-Profits
3% US Federal Government
3% Foreign Governments

10 Largest Firms Control about 40% of the patents.

The Case for Ag Biotechnology in Montana

Patent Issues with GM Plants
Drought Resistance Gene(s) Example

*Marker gene (Private company)

«Prototer for Marker gene (Privete Company)}
*Teminator for marker gene (Private Company}
+Intron for marker (Corell University)}

*Gene of Interest (W ashington Lmiversity)

+Promoter for gens of interest (Private Company)
«Terminator for gene of interest (Private Company}

*Genc gun technology (Private Company)

The Case for Ag Biotechnology in -
Montana

*Fits Our State Well

If We Don’t ....0ur
Competitors Will Eat Our
Lunch!

*We Need It!!

MONTANA’S
BIOBASED
ECONOMY

What’s it Mean to
You?

The Case for Ag Biotechnology in
Montana

How Do We Bring This to Reality?
+Contirmous Education of Our Non-Ag Citizens
*Teamwork

«Financial Resources

A Strong, well funded University System
*VISIONARY, COMMITTED LEADERSHIP

WHAT’S INIT FOR YOU????

A Bright Future! Especially in
Montana!
Opportunity and Careers
Science — Biology, Computers, Math, Chemistry
Industrial Products
Agricultire
Education
Agriculture, Foods
Manegement, Politics




THANK YOU!
Any Questions??

OPPORTUNITIES FOR NON-GMO
CROPS!!

“Tal to us,
about innovalie.




