and the MoleculaPlant BreedingCRC

C Key areas argene systems and DROUGHT
transgenic technologies " 1

C Nodesin Universities and State
AgricultureDepartments fieadquartered
here in Victorig

C Developsnew generation breeding
strategies, tools and molecular marker
technologies

C Deliverstools, germplasm and cultivars to
industry

C Appliedtransgenic approaches in
$28million collaborationwith BASF
C the first Australian proof of concept field trial of

GM drought tolerant wheat in 2007, second trial
in 2008, third trial underway

“l “(' i

C Preliminary results from these proof of concept
field trials have been very promising

C GM drought tolerant wheat 7 10 years away
from market but the potential is real.
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Arabidopsis as a model

O O

, = e Molecular genetics and functional genomics of
THE AUSTRALIAN NATIONAL UNIVERSITY  |ictall root mechanical stress

C Developed carbon isotope discrimination for
water use efficiency

Waite CampusUniversity of Adelaide

C Research incomeUS$100million pa

C >1000 scientists, staff and postgraduate students
at a centre covering 534 acres

C Genomics, cereal breedinggronomy; home to
largest wheat and barley breeding programs

C Well known worldwide

¢ + MANYMORE UNIVERSITIES
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N i who breeds wheain Australia?
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Australian Wheat Industry
Breeding Players

Syngenta
Seads

AGTand Intergrainare the largest NG
wheat breeding companies >
Wheat \@
Largely owned by public sector et/
except AGT is 32% owned by

LimaGrain

2008
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but, does it pay?

Austratian Grain Technologles

w Yitpiand Wylkatchemare the most important two 999 | 2002 | Chane
varieties on{ ! @per Eyre Peninsula (680,000ha) 2003 2

RAC875 102 | 112 | pMHH

Gross Margin Calculations Excalibur | 102 | 110 | mmb

2007 Krichauff 103 103 =

w Gladius$73/ha >Yitpiand $53/ha > Wyalkatchem Yitpi 102 | 102 =

w $42.8 million> income to UEP growers Janz 9% | 96 =
Kukri 96 97 =

2006

w Gladius$34/ha >Yitpi Frame 100 | 96

w Gladius$23/ha > Wyalkatchem H45 102 | 96

w $19.7 million> income to UEP growers

Costs areb1.5 to $2:0 milliorto develop anew variety SARDI, SA Field Crop Evaluation Progra
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w Gene Discovery
¢ Drought, salinity frost
¢ WheatandBarley

w Forwardand reverse genetic approaches
w Extensiveuse of new plant populations

w 140Staff,15mUSD pewear

w Linkswith major international private and
public research groupand companies

w Participatingin developingworld programs
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FUNCTIONAL GENOMICS
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Field work (Collaboration with AGT) T i Drovont —
1. Make new plant populations; use parents with [ _: sites { RACSTH
interesting characteristics 2: :
O .
2. Grow in feld g
. . Q=
3. Identify plants of interest(good and bad) = : :
4. Genetic analysis to find ouivhy (good and bad) | | |
_ _ _ _ Verydry Semidry No drought
5. Information then feeds straight into breeding
programs(non GM) Number of field sites
6. If genetic basis for differences, can isolate genes| 2006 2007 2008
Australia  Mexico  Australia Mexico  Australia
and make new plantgGM) 3 2 5 2 8
Mexico Irrigated Mexico Drought Roseworthy Booleroo Minnipa




FOR PLANT

Candidate gene approach
¢ Transform gene of interest

¢ Can link gene with drought inducible promoter
w (gene turns on only under drought)

¢ Glasshouse experiments
¢ Trialsi In field; is the hypotheS|s true?

Non-TG Transgenic

aln

Head. /Anthesis Harvest
| |

AUG ! SEP ! OCT ! NOV ! DEC

',
S




A. Gene Discovery

what is the delivery process for GM ?

B. Proof of Function

C. Proof of Concef

D. Delivery

Large Integrate Generate
Research/[| Identify Transform Glass Field Scale Field into Seed Capture
Screening|| Candidate || into cereal || house Trials Trials breeding Release|| Value
gene(s) trials programs/
local
germplasm Deregulate
Estimated 2006 commerci@iotech R&D expenditure
(Oborne, 2009)
Company(Country) (US$millions) ACPFG budget is
Syngenta(Switzerland) 510 ~US$15m per year
Monsanto (USA) 470
BayerCropSciencéGermany) 310 é
DuPontPioneer(USA) 190 Collaboration with
BASKGerman 170 .
LimaFérair‘(Fra?])ce) 85 '[h? gommerCIal ,
KWSSAAT(Germany) 65 aSOuz2NJ Aa ol Ydzaduoé€
Dow AgrosciencegUSA) 55
Total 1855

m




what is the probability of success with GM?

Probability
of
Success (90%)
1 - Regulatory submission
0
(75 /0) - Seed bulkup
- Trait integration
- Field testing
- Agronomic
0
(50 /0) evaluation
- Trait development | Regula:_ory data
- Bio-evaluation generaion
(25%) - Field trials
(5%) - Gene optimization  Preregulatory data
c f . - Large scale
- High ~-rop trans prmatlon transformation
throughput - Bio-evaluation
screening - Greenhouse & field
-Model crop  |_trials
testing
Year Q 1 2 3 4 9 6 / 8 9 10
Discovery Phase | Phase ] Phase IlI Phase IV
_Geneftrait Proof of Early Advanced Regulatory
identification concept development development submission
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Bottlenecks

¢ Glasshouse capacity

¢ Phenotyping (discerning physical
differences in plants)

¢ Field sites and managing field work

¢ and of course
w Deregulation of a new GM variety




