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Commercialization/Regulation of New Varieties




Commercialization of Biotech Varieties
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GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996-2008)

=@~ “Trait Hectares”
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- 25 Biotech Crop Countries

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

An “apparent” increase of 9.4% or 10.7 million hectares between 2007 and 2008,
equivalent to a “real” increase of 15% or 22 million “trait hectares”

Source: Clive James, 2008.

C. James (2009) ISAAA Briefs No. 39-2007. Global Status of
Commercialized Biotech/GM Crops: 2008. www.isaaa.org




US Field Trials of Biotech Vegetable Crops
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Redenbaugh, 2005, in Goldner, Thro and Radin, 2005
http://www.csrees.usda.gov/nea/biotech/pdfs/small_mkt.pdf



Horticultural Biotech Crops in the Market

« Papaya — virus resistant

» Squash — virus resistant

» Sweet corn — insect resistant
* Blue carnations - color

yof California
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Courtesy of D. Gonsalves



Plant Biotechnology Innovations
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G.D. Graff, D. Zilberman, A.B. Bennett, unpublished results.
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J.K. Miller and K.J. Bradford, unpublished



Specialty Crops Pipeline

Total Transgenic Trials/Article20032008
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Horticultural Biotech Crops

Plum pox virus-resistant plum variety (HoneySweet) is almost deregulated.

California
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Ralph Scorza, USDA-ARS, http://www.ars.usda.gov/is/br/plumpox/index.htm?pf=1


http://www.ars.usda.gov/is/graphics/photos/dec01/k9730-1.htm

Why No Biotech Specialty Crops?

 Market resistance

» Lack of acceptance throughout marketing chain

* Regulatory costs

» Costs are high relative to potential seed sales

* International regulatory issues

» Lack of uniformity of regulations
« “Adventitious (unintended) presence” issue
* Need to channel products




High Regulatory Costs

Table 1 Compliance costs for insect-resistant maize

Cost categories Range of costs incurred (%)

California
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Preparation for hand-off of events into regulatory
Molecular characterization

Compositional assessment

Animal performance and safety studies

Protein production and characterization

Praotein safety assessment

Montarget organism studies

Agronomic and phenotypic assessments
Production of tissues

ELISA development, validation and expression analysis
EPA expenses for PIPs (2.g., ELIPs, tolerances)
Environmental fate studies

ELl import (detection meathods, fiees)

Canada oosts

Stewardship

Toxicology (90-day rat—when done

Facility & management overhead costs

20,000-50,000
300,000-1,200,000
750,000-1,500,000
300,000-845,000
162,000-1,725,000
195,000-853,000
100,000-&00,000
120,000-4&0,000
680,000-2,200,000
415,000-510,000
150,000-715,000
32,000-500,000
230,000-405,000
40,000-195,000
£250,000-1,000,000
250,000-300,000

Total F,060,000-1 5 440,000
ELISA, enzyme-linked immunosorbent assay; EP&, US Environmental PMMCL— EUF,

experimental use permit; PIF, plant-incorporated protectant.

Kalaitzandonakes et al. (2007) Nature Biotech. 25: 509-511.



Regulation Not Proportional to Risk
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E Low Level Presence and Stewardship

GM Contamination Register
Report 2007

Annual review of cases of contamination, illegal planting

. . . i e . Incidents of GM contamination, lllegal plantings and negative agricultural sido-effects world-wide 1896-2007
and negative side effects of genetically modified organisms
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All 3 3 - 20 18 17 11 20 23 56 39 216

www.gmcontaminationregister.org


http://www.gmcontaminationregister.org/img/worldincidents.jpg

Co-existence Issues for Biotech Crops

« Significant benefits are required to justify
Introductions in new species
« Potential impacts on existing growers and markets
« Adventitious presence can have market impacts
* No longer able to make blanket claims to be “GE-
free”
« May need to increase isolation distances
« May require dedicated equipment
« May need to channel products to specific markets
« Economic impacts need to be considered
* Many issues result from “zero-tolerance” criteria
* Not feasible in practice
« Reasonable thresholds would eliminate most
conflicts




A Path Forward

 Establish reasonable and pragmatic thresholds for
low level presence to reduce market risk

PERSPEC | IVE

gailgltrgchnology
Regulating transgenic crops sensibly: lessons from
plant breeding, biotechnology and genomics

Kent ] Bradford!, Allen Van Deynze', Neal Gutterson?, Wayne Parrott® & Steven H Strauss?

SpECIiAlTY CROP REGUIATORY ASSISTANCE

www.specialtycropassistance.org http://pubresreg.org/



A Path Forward

* Focus on “Biotechnology for Sustainability”

Field to Market

- G
Q
4=
o=
()]
O
>
o0
O
O
=
H =
O
)
o’
O
o0
O
Q
()]

=
—
—
o
= Keystone Alliance for Sustainable Agriculture
S—
=
c -
W) Saoybean Efficiency Indicators (Per Unit of Output, Index 2000 = 1)
\ <) fa 2000 Unit
<< e 1987 E:E““ Use Eneigy Lse 010004 Wliliar Eflwbushel
ﬂ = Zail Loss 101.0| Pounds seilbushal
L — 1997 18 Iy ation Witer Use 1504 | Thousand galonsincremer itel
3 h Lo Evigiadi
: ~SI._) : —&— 2007 [lat Carbon Emizsiore 23 ;ﬁm::ah:m?::lr?;
250D Land 01005 | A iesbistel

# Soll Loss

2

29% vyield increase
per acre

Climate limpact lirigation Water Use

[Values are expressed as Syear centerad avarages |



http://www.amazon.com/gp/product/images/0674029739/sr=1-1/qid=1213577063/ref=dp_image_0?ie=UTF8&n=283155&s=books&qid=1213577063&sr=1-1

