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Impact GnMeREEIENCIUENSIIES

+ Evaluate the texicity oifgene proelicEs;
Preakadewn products) and By -prodticts
In the environment:

— May: include effiects on
bredators, grazers, parasites,
Dathogens, competitors anad SymbBIeRES

Potential adverse effiects on human
nealth

+ If the gene product is a toexin, evaluate
the level of exposure and: effect on soil
micro flora and fauna (degradation




Wleti s el pleinl=izlfe|eit ofclelnllsrm 7

+ Any plant, animalfermICreBREEINISHI
that 1s unintentionally: aifiectec sy,
cultivations off the nevelrplant:




ASSESSINgIMPECHERNIGHE
IO OE2RISIIS

+ The petentiaitnaZzara terteresthic)
wildlife, aguatic animalsyplantsiane

beneficial InSectsy arer evallatea
Using

—EXISiting knowledge off the texin

~ Laboratory-based, toxicelogy: stluales
+E.g. US EPA Model

— Only it detrimental effects are
observed in lab assays, are fiela
studies undertaken to evaluate
population levels of the non-target




Wleiirieieleleie)y

+ 1t Is iImperative that ther approphiate
Indicator organisms DESEIECtEEN oL
nNon-target testing

+ The potential field exposure terthe
transgenic plant and' the texinrsheuld
be determined to enable Correct
levels to be used In assays

— Tissue specificity of expression should
be considered in this determination




Wletislelefoleie)y copit

+ The US EPA reguUires dataronrtie
toxicity off Insecticidal preteims (ze:
Bt delta-endoetexins) tox:

— Birds

— Fish

—Honeybees and certain other BEREfcial
Insects

— Soil invertebrates




Noen:targetineiCale/RSPECIES

+ Jlesti species shiould e rEPresSEntatiVEr Gt the
geographic region Wheresthertianseeniciplant
will-be cultivated

+ Avian test Sspecies
— e.g. Bobwhite guail, mallard ducks

+ Aguatic animals relevant te

— (1) transgenic plants that willtbe growniin: Preximity;
O Walter Sources

+ e.g. Irrigation ditches, rivers
= (2) aquatic crop' Species
+ e.g. rice, cranberries

— Freshwater fish species fior which consideramwle
background data exist

+ e,g. catfish, trout, salmon

+ Insectivorous or scavenging fiski Species may.
be considered where intoxicated INSECLs) or
transgenic plant tissue may be consumead




Noen:targetineiCale/RSPECIES

+ Aguatic animeals (Cont=ahs:
— Aguatic Invertebrate SPECIES

— Daphnia is commoniy used
+Considerable background data
+Bio-concentrator
+Short lifecycle
+Useful for assessing reproductive effiects




Noen:targetineiCale/RSPECIES

+ [Rnsect testing
— Selection off predator and palkasiteNnNSECE

S
I
P

Decies should take Interaccolnt
Kelihood of exposulre; tor plant tissue;

nylogenetic relationship: off talkgetiand

non-target species

— If novel toxin is highly: specific, them
insect species closely related to the
target(s) are most likely to be affected




Noen:targetineiCale/RSPECIES

+ Insect testing (contd)

— Extrapolation oif test datarachosSs SPECIES
lines is problematic se tests shotid be
conducted with representatives;iomra
number of beneficiall INSect taxa

+E.g., the US EPA recommends’ a pollinatoels
and at least two of the fiollewing — parasitic
dipterans, predaceous hemipterans,
predaceous coleopteramns, predaceous mites)
predaceous neuropterans, parasitic
hymenopterans




IMPACHERFSEIINOIGERISTIS
1. Is the neVel protelnttoxic torsoll

microfiora and microialtinaR?

2. How! mMUCh ROVEIFPROEEIRNS
present in senescing plant tissues

3.-How long does’ the novel pretel
remain biclogically: activerinrthe
SOil?

— Both 2 and 3 addressed threugh
laboratory bioassays and/or field
studies

— Representative species for




Choice OHNUICAICIRSIIECIES

+ Alll sentinel species;Usedr toNmEaSURE
potential nen-target adVerse effiects
were proposed by US-EPA ek
measuring mpacts: oif micrenial
pesticides

+ Consider whether there are other,
better species that would e more
relevant to the release environment

— Background knowledge and data
available

— Stable laboratory cultures available




SUMInER,

+ IMpPacts on RER-tErgERoRERNSHISIERE
considered! using existing knowledgerof:
the toxicity of any: NeEW pProeteins

+ | aboratoery testing Is perermed onka
range off iIndicator' Species, Chese to
represent likely nen-target ergamnisms

+ Adverse Iimpacts in laboratory: tests akre
followed up in field tests

+ Appropriate indicator species Which canfbe
handles in the laboratery are needea




