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Preducts in the pipeline
In Safflewer Seeds

5 Human msulin

= Apo Alf-- a candieyvasculart therapy Wiich
reduces andistabiizes plague asseciated with
acute corenany syndreme (heart attacks and
angina) and streke.

= [Decesanexaeneic acid (DHA); an enmega-3 fatty
acid. DIHAhas preven; cardievascular and
neureloegical healty BEREerits

= Omega-6 fatty acid'gamma linelenic acid (GLLA)
usedas aniingredient in the tepical, food and
nutrtion markets
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Preductsiini lihe Pipeline

Lactelernnis a glycopretein andis a multiitnctional
pretein. lrhas fiellewing propertes:

= Anti-bacterial, anti-viral, anti-fungal, antioxidant, and
Immunemoedulatory,

Lysezyme: Lysozyme s a protein found mrhuman: breast
milk asiwell'as inimost epithelial surface secretions. It
has alse the similar propenties as lacteferin - Anti:
pacterial, anti-viral, anti-fungal, antioxidant, and works
withi lysezyme torpotentiate the activity: ofi both the
proteins
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Products ini TThe Pipeline
I Chiereplasts

= Chloregen, a bietech company, has invented
andi patented genetic seguences or regulatery.
signals, which tell fereign genes to function
within the chlereplastsiand enly the chloroplasts.

= TWwo impertant advantages:
= chloroplasts are inherited maternally'— no transfer of
genes via pollen to conventional crops or other
sexually' compatible plants
s Enhanced protein production because of 10,000
copies of the introduced!gene in a plant as opposed
toronly one or two Via nuclear expression
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Challenges

Protecting food andifeed supply, fream
adulteratinglcompoeundsioriginating| firem GE
plantsiwhichrare not yet approved or intended
01 be usedias fiood.

= Perfermimg scientrically seund assessmentsiol:
AIEVAGENE O CIPIeUUCISRVATCHINTEYAIEVE
MEVEItraIts: ASSESSMENtS TUSiIE
seientriically creainslerandiegeally aefensiole:

= |ncreasingemphasis on environmental effects
injassessments.
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Challenges — contd.

= ERSUrngthat regulaiensiior plants areradeguatesior
e new generation of products.

= Ensuring regulations buildconfidence inipublic as
wellas injstates/provinces.

s Supplying suRfCIENt epproprate Infermatien teithe
public and ether interestedistakeholders.

= [istening to stakehoelders concenns, addressing as
appropriate:
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Release of Plants Genetically Engineered to Produce
Pharmaceutical and Industrial Compounds

Plantsiengineerediio preduce Pharmaceutical and
Industrialicempeunds these plants that meet the
iellewing tiiree criternas

1) The plants, are engineered to produce compounds that ane new
o the plant;

2) The new compound hias not been commonly usedin food or
feed; and

3) The new compound is'being expressed not for food and feed
purposes but for pharmaceutical and industrial uses.
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Pharmaceutical Plants

RECULATIEDNEY

IWwerpregramsawitint USDA=ARHIS
BRS andi = CenteitiofVeternnan/ Biologics (CVE)

OF

IWo programs: USPDASARPEIS-BRS andiEend Diug
Administratient (FDA)
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Regulating Genetic Engineered Organisms
(€50}

GEOs liave been regulated on a case-hy-case hasis
since 196

ASSESSMENLS arerscience-hased and commensurate
with therlevel effpotential risks.

Regulations arerilexible so that cliangesiwere made as
We gained experience withigenetically engineered
organisms.

Rules have lheen either streamlined or strengthened
pbased on potential risks, o new: products

Phaimaceutical-preducingl plants; biesaiety rules have
been enhanced or strengthened.
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Comparisen of iselation distances in traditional
GEOs and Pharmaceuticall producing plants

Plants Traditional PMPs

Corn 660 ft 0.5 to 1.0 mile
Rice 10 ft 200 ft
Safflower 1320 2.0 mile

= Many other conditions are/can be levied
based on the perceived risks of genetic
modifications.
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Release of plantsi producing Pharmaceuticals
and Industrials Reguiresan USDA Permit

Infermation reguiredifor the permit Is

described on our \Website:
WWW.aphis.usda.gov/irs

Non:regulated Status
- NGt expected for most i such plants
= No'Eeedior Feed Use - witheut devitalization
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Guidance to Industry:
Confinement Measures, for Commercial Production ofi PMPS

Shoeuld have procedures or Genetic mechanisms; terprevent
PIVIP plants/seeds/products; from enteringlthe feed/feed
supply;

liestsishouldibe developed te detect target gene and product
Identity: Preservation (IP) systemishouldie in place o) tiack
seeds firom shippingite planting; andiremhanest o
extraction

Harvesting procedures, including eguipment Identification
and cleaning

Appropriate dispesal o wastes

Federal gevernment auditing of the system
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Current Supplemental Permit Conditions and
Agency’ Actiens for PMPs/PMIs

= Confinement measures and theirimplementaton
Equipment use'and cleaning
Storage facllities
Standard Operatingl Procedures (SOPS)
Fallow zenes; land  use restrictions, reproductiveriselation)
Tiraining| programs

= APHIS will consider variances, case-hy-case

s APHIS has increased inspections and has begun auditing te
ensure compliance
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Information needed! for an APHIS Permit for Field
Release of PMP/PMIs

5 Einalland intermediate destinations
# Epvirenment and conditions of the release

= |Vieasures for physicalland reproductive  iselation frem
planting te;harvest

& Sjie Security, moeniteing, and inspecten

= Plansiior terminauen, deviialization, dispesal; and
post-hanvest moenitering andiland tuse
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Planters and Harvesters

® Dedicated to use inl the permitted test site(s) for the
duratien of the test

' Notify: APHIS-USDA i moved between test site(s)

1 APHIS-approved cleaning procedures

8 APHIS inspection befere use ether tham permit use

All'Other Eield Equipment

i Cleaned according tor APHIS approved pretocols
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Sterage Eacilities

= Dedicated facilities for the sterage: off eguipment
andregulated articles

® |ocked or secure buildings, bins, o areas,
posted as resthicted to authorized personnel

m Cleaning per APHIS-appreved preiocols; and
[IASPECHeN PO 10 generaliuse

Seed Cleaning andi Drying
APHIS-approved! protecols)te minimize seed
loss/spillage
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Regulatory Compliance Mechanisms:
Reporting Requirements

Planting and havesting netice

Notice oif equipment movement/cleaning

d-\week post-planting report

Eield test reports are due 6 moenths aiter field test
llermination and interim repoerts may: be reguired

Post-season report on destruction of volunteers

March 24, 2006 Subhash Gupta, Ph.D.

Fallow Zones and Land Use Restrictions

® |ncreased perimeter fallow zone ter S0 fit. - allews
MEVEMENt 6 equipment Witheut enterng or
commingling with adjacent feod/feed crops

= Restricted production ofi foeed/feed crops for the
iollewing grewing/velunteer menitering season in
cases where voelunteer plants could be
harvested with the fellowing crop

= Does NOTF exclude cover crops
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Rice

Crops: Corn, Tebacco

Saiflower
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Corn Confinement Options
50 ft fallow zone with no food or feed crop

[iFOpen Pollinated PMP €ain
1 mile (= 1.6 km) No Corn

T Controlled Pollination off PMP Coxn
2 mile (= 0.8/km)
No Corn

 EE——_—
-1 mile

28/ Day/

Temporal Isolatzilon
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Transgenic Tobacco Containing 4 Genes for

Field Trial
Requirements

Permit Conditions
No Flowering

Raised No New
Issues

No New Env.
Assessment for
Small Field Trial
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Transgenic TMV with Aprotinin gene
inoculated onto Tobacco

Pharmaceutical Field Trial
Requirements

Permit Conditions
Raised No New Issues
No New Environmental

Assessment for Small
Scale Field Trial
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Aprotinin

st Found inimany bevine tissues (lung and pancreas)
st | ack off DNA sequence similarity to allergens and toxins

2 Not toxic to honey bees at levels found in transgenic
plants

v Not absorbed into the bleodstream whenitaken arally by
mammals and birds

v Approeved for use by the Feodiand Drug Administration
since 1991

#* No impact to TES If seeds are not left for foraging
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Rice
Confinement Considerations

= Highly Seli—pollinated

= Only'= 3.9% natural cress-poellination by wind, most within; 2
mEeters (Virmanil, 1994)

s AOSCA, CCIA, foundation seed isolation is 10 ft.

= |nternational Rice Research nstituie (IRRI) Uses 10 meter

isolationi= hasiseen ne;gene flow at 10 & 20 meters (Clegg et al.,
1993)

= Gene flow: study:in Califernia- ne gene flow: at evenr shiorter
distances

Pollenilieses viability in 5 minutes
Transplanted or drill-seeded into flooded! fields
Nerseed dermancy,

Rice Is not weedy, no weedy relatives at site
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Rice
Confinement Measures

200 ft. Isolation

from Commercial
Rice 50 ft. fallow

\ _lrrigation
Levee

10 ft.
Non-transgenic
Rice

Border
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Safflower
Confinement Measures

50 ft. fallow border around! thie test

2 mileriselationtiiroms other saiflewer
Moestly:self-pollinating- 4 wk: bleom stage
<100 eut-crossing — pollinater mediated

Norknown sexually relatedispecies in the
USA

2 year monitering for velunteers within
test area and fallow zene

= safiflower net recognized as having seed
dermancy, but related species do

Noes arvest of fieed/feed crops from
monitoring area without USDA permission.
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Pharmaceutical Plants

= Lirst pharmaceuticallpermit issued in 1991

5 Steady increase innumber of permits;since
1900

= Plants usedifor this purpese are: lehacco, Rice,
Conn, Safflewer, Sugarncane

= Area:

= 2002 — 134 Acres (34 sites)
= 2003 — 25 Acres
= 2004 — 45 Acres
= 2005 — 79 Acres
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Ini Conclusion

= USIDA hasimaderanclcontinues tomake chianges i its
regulatiens as new develepments in agricultural
pietechnelogy: take place.

= |1 the last threeyears, new regulations havelheen
prepoesed and implemented iior phanmaceuticals and
Industrials preducingplants:

= Jihe envirenmental anodifeed safety/ Issues are
considereaiserousiyaor mamntaining puklic
confidence 1 the USiregulatory system.
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