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—— - Global Agbiotech PipelingTraits x Crop of Interest

1st Genereation
Input Traits

2nd Generation
Output Traits

3rd Generation

Plants as
factories

Barley

Aluminium tolerance, Virus tolerance, Fungal
resistance, Rust resistance, Septoria resistance,
Fusarium head blight resistance, Characterise
the structure and function of gene network
determining winter hardiness, Herbicide
tolerance, Salt tolerance, Resistance to

Russian wheat aphid, Monitoring transgene
flow

Improved digestibility, Protein production,
characterize malting quality genes, starch
breakdown, alter enzymatic activity, Use molecular
markers to develop specific varieties with different
quality profiles, Characterise genes involved in
grain protein concentration, Increase feed efficiency
and enhance water quality, Mine disease resistance
genes from wild and exotic germplasm, Synthesis
of phytase

Salt tolerance, Herbicide tolerance, Resistance
to soil-borne mosaic virus, Aluminium tolerance,
Ampicillan resistance, DHRF Pathogen,
Multiple resistance, Fungal resistance, Drought
tolerance, Bacterial wilt resistance, Metal
tolerance, Disease resistance

Genetic engineering to improve chinese wheat,
alteration of the distribution of storage metabolites,
Modified gluten content, High gluten content,
Enhance yield, Improved digestibility, Improvement
of baking quality, Synthesis of high molecular
weight glutenin, Increased glutaninic complex
content, Improved starch quality

Insect resistance, Virus (necrotic yellow virus)
resistance, Herbicide tolerance, Drought
tolerance

Increased levels of sulphur in seed, Increased yield,
Alteration of starch biosynthesis, Secretion of
alpha-amylase

Edible rinderpest
vaccine

Herbicide tolerance, Male sterility and fertility
restoration, Stress (Water, Salt, Heat) tolerance,
Resistance to fungal disease

l ncreased fatty ac icarotene n
biosynthesis, Increased amino acid content,
Increased oleic acid content, Increased oil content,
Increased laurate content, Increased digestibility,
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Lepidoptera resistance, Stress tolerance,
Herbicide tolerance, Fungal resistance, Virus
resistance

Altered falconoid patterns, Altered morphology,
Reduced lignin, Increased digestibility, Plant
development control, Alteration of lignin
biosynthesis, Downregulation of cinnamoyl CoA
reductase, Increase secondary metabolite,
Nutritional quality, Hypolignification

Antibiotic resistance,
Veterinary edible
vaccines,
Pharmaceutical
protein,
Hypoallergenicity,
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Events in Commercial Crops & in the Pipeline

Commercial in Commercial Regulator Advanced
e SLISHOnY Total by 2015
2008 Pipeline Pipeline Development
=| Soybeans 1 2 4 10 17
Corn 9 3 5 7 24
Canola 4 0 1 5 10
Cotton 12 1 5 9 27
Rice 0] 1 4 10 15
Potatoes 0 0 3 5 8
Other crops 7 0 2 14 23
All Crops 33 7 24 61 124
Crop Commercial in Commercial Regulatory Advanced
2008 Pipeline Pipeline Development Total by 2015
Insect Resistance 21 3 11 22 57
Herbicide
10 4 5 13 32
Tolerance
Crop Composition 0 1 5 10 16
Virus Resistance 5 0 2 3 10
Abiotic Stress
0 0 0 5 5
= Tolerance
. Disease Resistanc 0 0 1 3 4
| Nematode
: 0 0 0 1 1
Resistance
Fungus Resistanceg 0 0 0 1 1
Other 2 0 0 11 13
Total 38 8 24 69 139
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Crop of Interest Trait of Interest Number of Events
Approval Under Consideration
Soybean Herbicide Tolerance 4 5
Insect Tolerance 1
High Oleic 3 4
Corn Herbicide Tolerance 2 6
Insect Tolerance 7 5
Insect/Herbicide Tol. 4 5
Drought Tolerance 1
High Lysine 1 1
Modified Amylase 1
Cotton Herbicide Tolerance 4 4
Insect Tolerance 6 4
Insect/Herbicide Tol. 1 1
Canola Herbicide Tolerance 10 3
Potato Insect Tolerance 5 4
Insect/Virus Tolerance 6 2
Sugar Beet Herbicide Tolerance 2 2
Alfalfa (Lucerne) Herbicide Tolerance 2 1
Wheat Herbicide Tolerance 1
Rice Herbicide Tolerance 1

Source: FSANZ (http://www.foodstandards.gov.au/)




Global Agbiotech Pipeline

Africa/Mid Asia/Pacific | Latin Western Eastern Europe North
East America Europe America
Egypt Australia Argentina Austria Armenia Canada
Kenya Bangladesh | Belize Denmark Bosnia - USA
Morocco China Brazil Finland Herzegovina
South Africa Indonesia Chile France Bulgaria
Tunisia Japan Colombia Germany Croatia
Zimbabwe Malaysia Costa Rica Greece Czech Republic
New Cuba Ireland Georgia
Zealand Guatemala Italy Hungary
Pakistan Honduras Netherlands Moldovia
Philippines Mexico Portugal Romania
South Korea | Paraguay Spain Russia
Thailand Peru Sweden Serbia/Montenegro
Uruguay Switzerland Slovenia
Venezuela U.K. Ukraine
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— Broadacre Crops of Interest
CROP CEREALS PULSES OILSEEDS FORAGE CROPS

: Mun Adzuki | Faba | chick | Field Linseed Sun. Whit =
COUNTRY | Wheat | Barley | pond [ CC2Ud bonrs | pose | Poas Lentls | Canola | Mustard Saffi;wer o | Afaa g Egie:r;ia’sl
Australia F F F C F F F
Canada F F F C F F F | F | F
USA F F F C F F F C
Western EU F F F R L F F F
Argentina F L F F
Mexico F F
China F L L
Japan L F R
South Africa F
Brazil L
East EU F L F F F
Egypt F L F L R
india F F F &

R

Morocco L L F
Bangladesh L L L

urce: Information Systems for Biotechnology (http://www.isb.vt.edu/cfdocs/globalfieldtests.cfm)




Global Ag Biotech Pipeline Activity (2@02009)
Field Trials (All Crops) x Country of Interest

Field Trials All Crops
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rce: Information Systems for Biotechnology (http://www.isb.vt.edu/cfdocs/globalfieldtests.cfm)



Global Agbiotech Pipeline

Global Crops utilized as delivery platforms fagbiotechtraits and products

Wheat

Field Crops Vegetables Fruits Miscellaneous
Alfalfa () Broccoli Apple Chicory
Barley Cabbage Banana Coffee
Canola Carrot Cantaloupe Garlic
Cassava Cauliflower Cherry Lupins

Clover Cucumber Citrus Mustard
Cotton Eggplant Coconut Oil palm
Flax(Linseed) Lettuce Grape Oilseed poppy
Maize Onion Kiwi Fruit Olive

Rice Pea/Bean Mango Peanut
Safflower Pepper Melon Tobacco
Sorghum Potato Papaya

Soybean Spinach Pineapple

Sugar beet Squash Raspberry

Sugar cane Tomato Strawberry

Sunflower Watermelon




Global Ag Biotech Pipeline Activity (2@04009)
Field Trials (Crops of Interest) x Country of Interes
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rce: Information Systems for Biotechnology (http://www.isb.vt.edu/cfdocs/globalfieldtests.cfm)



Australian AgBiotech Pipeline
Discovery & Pathway to Market

AUSTRALIAN
CENTRE FOR PLANT
FUNCTIONAL GENOMICS
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