Application No. 13-297-102r

The collection of this information is autherized by the Plant Protection Act of 2000. The information will be used to determine eligibility to receive all types of
permits. No permit will ba issued until this application has been approved,
U.5. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BIOTECHNCLOGY REGULATORY SERVICE

APPLICATIONS FOR PERMIT OR COURTESY PERMIT UNDER 7 CFR 340

{Geneticafly Engineered Organisms or Products)

1. NAME, ADDRESS, TELEPHONE, AND EMAIL OF APPLICANT 2. INTRODUCTION TYPE 3. PERMIT TYPE
Name: Dr. Arnthony Shelten Dlmportat\on Standard
Position: ) . o [ Jinterstate Movement (P:ern:tlt
Organ!zat!on. . Corne’l University/KNYSAES Dlnterslate Moverment and Release POU .Ltz:Sy
Organization Unique ID: ermi
Address: 630 W. Korlh SL. [x]Release

{b}{B)

Gonova, NY 1445&

County/Province: 4. PURPOSE OF PERMIT
Township/lsiand: [ Jindustrial Product
Day Telephone: (b)(6} [ JPharmaceutical Product
FAX: [ JPhytoremediation
Alternate: [ |Traditional
Email 1: b\ (6
Email 2: ( )( )

5. CONFIDENTIAL BUSINESS INFORMATION VERIFICATION (CBI)

Does this application contain CBI? [ ]Yes [{]No
CBI Justification:
K/&

6. REQUEST TYPE
New []Amendment []Renewal

Amendment/Renewal Description:
Previous Permit Number{s):

7. MEANS OF MOVEMENT

Import by alr; relezses manually Zrom the ground/vehicles.

B. VARIANCE VERIFICATION

Have you previously applied for variance(s} that you wish to apply to this permit? [] Yes No
Variance Number(s):

If so, describe in a brief summary how the variance will be applied:

1\:,-’"‘31

8. REGULATED ARTICLE

Scientific Name: Plutella xylesstella
Common Name: Diamondnac moth

Cultivar and/or Breeding Line:

Any hiological material {e.g., culture medium, or host material) accompanying the regulated Article during movement:
Broificial insecl diet. Tais diel will be [rozen al -25°C [or 12 » pricr Lo impor..

Country and locality where the donor organism, recipient organism, and vector or vector agent were collected, developed,
and produced:

Al_ firel engineering cof the transforrming constructs was performed 2t Oxitec Ltd, in the United
Kingaoor.

The genres usaed [rom Lae donor crganisrs arnd Lhe ploggyBac-derived porticns of Lhe vecbors used Lo
builad the transforming construct were clored off-site, ''he recipient orgarism i3 The moth, Plutella
xy_ostella, wiich is endomic in temporate zogicns arounnd —he werld, ircluding the TS52. Thco
recipient Plutella xylcstella strain fcr The Zrznstorration was a wild-type s-Zrzirn cbiained Zrcm
Syvrgente (public limited company), JE, which -as been reared n Cxitec insectaries since 2003,

Processes, Procedures, and Safeguards Description:

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Thls is a vermit regquest Zer 2 vears of seasonral releases (April to Ccteber) of a female-_ethal,
gernelically marked diamondpack moth (maxirum 200,000 rolhs/week), 1n brassica [ields at Lre Cornell
Lntversity research station, Ceneva NY,

Ma_cs of the tranasgenic moths will bo releascd in culzivazed brazsica olots and hiclagical
parzmezers of these moths, such as dispersal and persisternce, measured using —rzps, 20X examp_e
bated with svynthetic sex vhercmone. “he rmeths of the DX4319.-Txy strain carry & stable, Teritable
marx<er toe DsRed? Zlucrescent protein, viewed »ny flucrescence microscepe cr getected by PCR and
Lneir female progeny die In Lne absence of & dielary repressor {(telracycling or suilabkle analogues
supplied in their artificial diet)., 'I'me male-selecting {female-lethal) peretrance of the atrain 1s
=59% (Jin ot al. 2013) . The marker provides a mears of distinguisring roleased moths fronm wild
moths, and female-lethality is z selt-limiting trait ZIn tne wild.

Al_ gereticelly modified moths will be reared in insectaries at Cornell University, Geneva NY. The
facilities and their general operation have been Znspected and approved toroush a vrevicus
imgortalion permit (12-227-102Zmy. Larval resring will e conduoled in quarantine vsing Lae sare
approved procedures as in thiz previcus permiz. Ornly rcths horcrygous for the conditiconal letzal
rransgenc, roarod off ftotracyeline, will ke released. Adult moths will he trarsportod in scaled
cortairers, with at least two layers of containmernt, _abe’ed as Zollows "CORMELL UNIVERSICY
GENETICZALLY MOLDIFZED MCTHS FOR RELEASE AT CCRKELL UNIVERSITYS NEW YORE STATE AGRICULTURAL
EXZERIMEKT STATIOMN - AUTHCRIZED PERSONMNEL ONLY". Znsects will be transvorted by hand or i oa
varicle; Tor each Dalch Lhe number of containers and identily of rmenber of stall superviszling Lhe
re.ease will he recorded,

The transgenic diamcndbzcock moths encode no toxic or a_lergen proteins. The DzRed? marxer protein
has been evaluated in a Kew Protein Consu_tzticen by tohe FDA-CEFSAN in the USA for -umar safety, and
they raised no objecticns to its use In corn plants. “his involved an assessment of the armino acid
gaeguence using bioinformatics analyses in accordance wilh Lthe Cuidance provided by Codex (2003,
the lTakility of the protein in simolated gastric fluid {530} and an examiration of the gere socurce
and history o oxpoesure, as woll as tne toxicity of the protoln using sioinformatics analysis. Tac
amino acid segquence in 0X43127-Pxy is the same zs that evaluazted n tre NZC. -t 1as keen furtrer
evaluated 1n an Exnvironmental Assessment (EA) oy the USDA
(http:/fwww.aphis.usda . gov/brs/aphisdocs/08 33801p dpra.pdf}, which concluded that the corn
Lranslocrmalion evenl Lhal contained Lre Zs5Red? gene was unlikely Lo hecome & plan. pest risk.
AddiTiagnal FAs con ancther GF moath, G pink bollwoerm, exoressing fluor ent genes similar to
ZzRed? have also kheon conducted (attp:/Swww.gpe.gov/fdsys/okg/TR-Z006-04-29/amml/EA-L47E _ntm) and
corncluded that it wazs unlikely to present any hzzarxd Zc trne environmernt.

The otmer wrotein coding region, tTAV, iz regulated by seguences from the sex-determiration gene,
coublesex, from pink bellwerm (Pectinovhora gossypiel_a), that produce different solice variarcts In
ma.es andg [emales: Lhe [emnale Lranscorinl comprises coding seguence [or Lne Lelracvoeline-renressible
tranzcription factor, t1AY, wnhich interacts with The upstream fetracycline resoonse e ement, Tetd
for tRE}, to Zorm a positive-Zeodhack loop that rosulzs irn inscct letralizy prior to adulzhooad.
Cnder —he control cf the dcublesex sex-zlzernate swolicing, lethality s irnduced only In Zemales.
The tTAEV amino soid sequence in QXL319L-Pxy has also keen eva_usted independently using the
bivinformatics zanalyses provided by Codex (2033) for keth votential a”lergenicity and toxicity. No
horaloasies with known allergens or Loxins were determined. This atudy 1s avallable on reqguest,
letracycline can ke provided to the irsect in Tarval artificial diet To suopress female death and
permit coleny @caring in the laboratory. MWeilther piggyBac trarsposase actlvity nor aay antibiotic
resistance is conZerred to the transgenic diarcnchack motn by the intrcduced genetic raterial.

This Zemale-speciZfic lethal trait wes vrevicusly discussed in a USDA Envircnmental Impact Statement
published in Octeober 2008, ertitled Use of Genetically Zngineered Frult Fly and Zink Bel_worm in
AZINIS Flant Zesl Conorol Frograms, wilcen concluded Lhal Lhe use of genetically englineered [rull
flies and pink bhollwerm i APHIS plant pest control programs were the enviroarentally oreferred
alzornative (Rocord of Deocision (Foderal Registor Vol 74 (8Y¥y 21314 2009).

FEetferernce:

Jir L, et al. 2013 Engineered female-specific letzality for control of pest “epidoptera. ACS
Syrthetic Biolegy, Z:160-16¢&.

10. ARTICLE SUPPLIER AND/OR DEVELOPER

Name Location Contact Information
Dr. (b)(e) Oxiteoo Ltd Day Telephone: (0<4-2235-832393
TlIMi¥:cn Zark FAX:
AbIngaon )
0¥ 4ARXK Email:
Jnited Hingdom
County: Cxford (b)(6)

11. PHENOTYPES/GENOTYPE

1} Phenotypic Designation Name:  visual rarker; repressinle lelhality

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Identifying Line(s): OX43187-Pxy, OX<319N-Pxy, COX476/A-Pxy

Construct({s): OXAINE, OXATET

Mode of Transformation: Direcl ‘njeclion

Phenotype Description: The introduced genetic material in the diarmcndback motrn corprises

A description of the anticipated or three protein ceding regions, one Zor rarking the Insects and two for
aduﬂexpms@onoﬁheaﬁaﬂd inducing dealh nefore the insecl reaches adullrcod (in this insiance,
genetic material in the regulated fenales onlyl., The former allows the expressicon of a lsRed?

article and how that expression
differs from the expression in the
non-modified parental organism,

fluorezcent protein originally derivea from a ccoral {Iiscoscma sp.l.
The trarsgenic diamcnchack moth with trhe marker gore fluoroscos woion
excited by 1llumination of the apprcprliate wavelength. These
fluvrescent proteins, which have been usea as rarkerxs n a wide range
of vertebrate and inverlebrale specles, conler no wnown corpelilive
advantage ar disadvantage Lo the recipient, and ng ecclogical or
other consaquences resulting froem incorooratiorn of these markers into
the trarsgenic diamcnchack moti can bo cnvisiored. The non-mogificd
diarcndback moth has no tlucrescent proteirn gere; theretcre, 1:- does
not fluorescence wien illuminated under the sarme llght freguency.
Nelvther piggyBac Lransposase aclivily rner any anlibiollc resistance
is conferrad Lo the transgenic diamcndback motn by the intreduced
genetic material,

Phenotypeis)

MGG - Visual marker; ZaRec? Tlucrescent. Prolein Dxpression

Genotype(s)

Screenable Marker
Cene: ZsRedZ from Discosoma sp. — Screenable marker gene DsBed?Z from Discoscma spp —
Allows the expressicn of & fluorescenl protein from Dizccsora zpn. Fluorescenl protein of
the CFP superfarily (DzRed?) under zhe control of a hrZiel promoter/ennancer seguence, wWhicoh
iz from Autographa californica ruclear poelynedrosisz vires (AcMNPYY, A Cransgenic dilamondback
mots with trhe marker gere will fluasresce waich oxcited by iatense illumiration of the
appropriate wavelength. These Zlucrescernt protelns, which have heen used as marxers in a
wiae range of wvertebrate and inwvertebrate species, confer nwo khown coempetitive advartage or
dizadvariage Lo the reciniert, and re adverse eccloglcal effect cr olher cornsequences
regulting from incorooration of these markers intoe the Transgenic diamorndback moth are
envisiored, Hapresszicn of a flucreszcent orotein will thevefore permit released medified
motns to he distinguisacd Zrom cnmodificd.

Veotor Sequence: plogyZac (nen-—auntorcmous) frem piogyZac Zrxom Trichoplusia ni {moth)

- Transfcrmalior Vecotor [ror Trichopluzia al (nmoth) - Tflecis germline translorralicn of
diarcndéback motn from piggyBac Trom Trichoplusia ni (math) - 3' end of piggyhac, piggy3ac is
a INA (decoryribonucieic acid) transpesakle element that, onty wren ifts TR (inverted

torrminal repeats) are irtact, i1s capable of integrating DRE flarking by clerent-speocific THA
into ctner DWA —hrough rediation oI a transpcsase erncoded by an ORFE (open reading Zrame)
witmin the element. In the censtruct used for transfermatior o2 the vink bollworm, the
Lrarsposase gene of the nigoyBac element was irreversibly deslroyed by lnserliorn of Lhe
trarsgere. Transformation was effected by introducing, with the trarsforming construct, &
helper plasmid that supplied transposaze aocTivizy but was itself unanle te Transpose into
ctheor ZHA. This trarsposition-defoctive holpor plasric nas an CRT ercoding piggvBac
trarsposase under tne control of the Droscpnila melanogaster hspi0 promoter. One oI the
inverted terminal reweats toat flanx the wild-type plggyBac trarsposase in plggyBac has beer
removed 1n Lthe melper plasnid zo Laal bLre aelper plasmid carnob ilzelfl lnlegrabte aven Lrougn
it encedes for active piggyBac Transoosdse,

Lkeproasible lethality
Cene: tZAV frem Escrerichia coll {(kacterium) znd Herpes simplex (virus) -
Tetracycline-repressible transcripticna’ zctivatcer from tTAY is a syntietic fusion of the
tetR proteir from Zzcherichla coli with VP16 from a type 1 —erpes zimplex virus. The tTE
vrovein pinds Lo and activates expression Zrom Lhe Lelracycline resgponse element [(LRL),
which ircludes rultiole copies of tLne aspecific INA secuence o which CTA bhirnds (tetd)
{Gossen ot al., 1%%4: Gossor & Bufard, 12922) . £TAV also binds tetracyolinces with high
atfinity; trne tetracycline-bcund form of tTAV does nct pind Dk, tTAV trnerefcre zcts as z
tetracycline-regulated switch. Zn toe absence of tetracyoeline, 1t will ‘nguce expression

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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frorm tRE, wohereas in the presence of tetracyeline it will not. Eigh-level sxpression of tTREV
ig vhoushl Lo be delelerlous Lo cells as b can repress Lhels acrmal Lranscriptlon;
Tow-level exoression has no known effect otrner than activaticn of CRE (Berger, et al.,
Daman o= &l., 19%95; Gillesple o7 al., 199Y; Gong ot al., 2004%; Seszon arnd S3ctard, 19932;
Szlghetzi ez z2L1l., 2001). tTAV 21as bkeen uvsed in tungl, plants, mice anc Drosophi_z
melanogaster with no known adverse effects. Unmodifled Tlutella xyloste”’la do ot have a
tTAYV aotivity.

[
030 .
- _)_/INJj

Regulatory sequence: doublasex genarmic region from Zink hollworm, Pectircphcra

gossypiclla - Female-speciZicity is conferred ising triurcated zex-altorrate splicing
segrences frcem —he dcuklesex gerne of Pectinophora gossypiel_a. 3eguence encoding tTAV is
inserted inte tois swlicing sequence, a_lowling for the expression of ETAV in a sex-speclific
manrer, resulting in & conditioral fema’e-letha’l system (Jir et al. 2013} .

A full Tist of construct comoonents is provided in the attached Takle of genetic
cloments.

Feferences:

Berger 5L, et a_. 1990 Selective intmibiticn of activated but not basal transcriptior by the
acidic aclivallion domsin of VPLG6: evidence {cr Lranscripiioral adapicora,. Cell oo,
TT29-12408,

Damxzc H, ot al. 1926
dynamin mutant in =
Cil_esple J7, et &zl
6ll-643.

Cong P, el al. 2005 A dominanl ~elaal genetlc aswsler for autcoidal controel of tre
Mediterranean fruitfly, MNat RBiotecancl 23, 453-45%,

Gosson K, o7 al. 1994 Irnducinle gone cxprozssion syazoms for higher cukaryotic colls. Carr
Jpir Bioteconol Y, L1&8-5%Z0.

Cossen M, ard Bujard H 2992 Tignt control of gere exvression i mamralian cells by
tetracycline— resporsive promoters., Troc Natl Acac Sci USA 89, 5547-5R57 .

Saluhelol 3, el al. Z00L Regulation of vLranscoriplional aclivallicon domain funclion by
ubiguitin, Scierce 293, 16¢5.-1T653,

Jin L, ot al. 2013 Engircored Zemale-specific lethality for aonzzol of post Lopldopnora. ACS
Synthetic Biclogy, Z:160-1tge.

Zably transZormed Hela cells. Meth =rzymol 257, 202-220.

5 Tightly regulated and inducible cxprossion of domirant interfeoring
L 1%97 Zlelogical medistors of irsect ilarunity. Annu Bev Entomol 42,

12. INTRODUCTION

Release Site

Location Name & Description Location Address Contact{s}
1} Eascarvch Farm North MY

County: CGnzario
Proposed Release Start Date: 17172014
Proposed Release End Date: 3/31/201%

No. of Releases: Lp Lo #2/ycar
Cluantity: up Lo 100, CCC
moths/wky 10

anres anres

Location Unigue ID: RFMI1CHT

Location GPS Coordinates: (b)(4)

Release Site History: Managed agziccliczal, cropping, sescazch. Managed agsicclicrzal land azocnd
release site,

Critical Habitat Involved?: Yoz _¥  HNo

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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13. DESIGN PROTOCOLS

Production Design

A detailed description of the purpese for the intreduction of the regulated article including detailed description of the proposed experimental
andfor production design:

Tre clamordback moth strains OX43°9L-Zxy, O0X4318M-Pxy and DX47/6/ni-Pxy show a

tetra@;bline repressible fema_e-letha’l phenctyoe, which could serve as an ingecticide-free means
of cortrolling pest pooulations of diamendoacs molh in Lae field in a specliesz-speciflic mannsr.
Successful pest control will rely uparn streng serformancs of released males, in terms of
temzle-seeking beravior ard mating competitiveness. We will seek —c measire relevant perZormance
traits in cne cr rere mar<-re_esse-recapture field experirments. Tonese will be followed by pest
suppression Lrials, in walch Zlutella zxyloslella-infested [ields will e Lreated wiln [s3200 rale
Plutella xylestella, and the wild nopulaticns menitored and compatred with thase of fiel not. oo
trezted.

Irn Lhe mark-release-recaplure experimenls, we wWwill release up Lo 20,000 male {sEIDL Foulella
wylostella {per release; up to 100,000 males per week) from single or multiple poaints in
experimental fields of up to .0 acres wlarted witn brassicas (e.g. cakbage or broccoll). Zraps
le.g. sticky traps balted with syrthetic sex pheromone) will be placed in and arouna the field,
ugs L 1 ke [rom Lre release polnb, Lo recanlure Lre male molns. Traps will be collected al leasl
orce per week and the recaptured roths screened for tne flucrescence rarker, Additignal PIR
screerning will be conducted to wa_idate tnis wisual screering. Trappirg will continue until no
fsRIZL ma_e moths are recavtured for 2 consecutive weeks. To permit an overlapping seri ot
releases in each experimenial [ield Lral can ke irndependenrnily monllored on Lhae Lraps, [s3200 rale
moths will be scometimes be additionally marked, Tor example using differernt-colored flucrescent
powders, whicn are cormmonly dsed n svch fleld experirents with irnsects (reviewed by Ezgler &
Jackson 23 1 Ann Rev Entorcel 46:521-543) 0 Crop sareling, Zn woich a proportior of the in-field
pranks will be collecied and closely examined in Lhe Laboralory Zor Flulella =myloslells larvae
ard puvnae {(wild-tyoe and Transgenict, will be cenducted ot regular intervals To assess mating
stccess of the fsRIDI males. Each experimenta’ fielc will be surrounded by an apprcx1rate_y
10m-aeep beraer free of potentizl host plants. Upon conpletior of the experiment, the insecticiae
Coragen (chloranlranilliprole) will be spraved cn Lhe plancs and aurroundgi— :[Leca o ki1l

remainring diarcndkack motn larvae,
Zatz trom these prelirinary Zield expeviment=z. iadicarinag the s3I N5 raletreiezse rate reguired
to agotieve 2 given overfloceding rate (b)(4) dispersal and fie’d
longevily, will inforr Lhae relesse s ace moths inoa suppression
trial thow many FsRIDL males To release, now freguently and from now many points), reguested as
part of trnis permit application. ALl ot tre descrinzed trials will reguire monitoring of a wild
olamondback moth pepu_ation ir up to six experimental fields (up to thres treated witn £sRICC
mal@ rolhs, ard up Lo Lhree untreated) . Trese [Tields, of un Lo 10 acres in size, will be planied
“th bBrassica olarts (e.g. c¢akbage or nproccelil, If the wild diamondback moth population iz not
present ir sutficient numbers at —he Zria_ sices, the experimental fields wil_ be zrtificizlly
infested with male znd ferale motns Zrem a USE-derived wild-type diamonaback meoth strain
currenlly maintained ln Lre ladoratory; dyve-marked wild-Lyoe molas may also e used in
u“k—releu;b—recapfurp &xper1rentf ta osrovide a divect carmparisen with the OX moatns. A proporTion
ot the experirental Zields will ke subjected Zc regular releases (b)(4) oz
fsRIZL ma_e moths, in numbers greater thar the estimated recruitn e motha
i Lhe envirerment, Lo acrieve an cver-Llocding effec. of [s2.D0 rales on Lhe wild male
diamerdback moth population. For eacnh esperiment, fa3iDh male releases will be carnducted for up
to the duration of 2z krzssica crop cycle {anticipated as 3-4 rcntns). Adlult traps {e.g. sticky
traps peited with synthetlc sex proerormens) wi_l be placed in ana arnd each field to monitor the
relallve numbers of wlld-iype and [s32DL rales present, ard Lo oas Lthelr dispersal. Tne
pooulaticors of wild-tyoe rmoths in eacn field, including thoese receiving ne FzRIZL males, will bhe
monitored usirg tre adult traps descrised and wmericcic crow sampling. Relezses wi_l consist of up
to 102,007 £2RIDD mele moths per week (depending on toe overZlcoding ratio reguired) over the
Lreazlrenl [ields over Lhe course of Lresse suppresslon experimenls. Travping wlill conbtinue after
tre last releases of TsRINL male moths, arnd will continua until at least 7 waeks of zere fzRIDL
recaptures. Upcn ccmp_etion of the experirent, the insecticide Corager (crnlorantranilipro’e) will
be spraved on the olarts and surrounding arzea {(within 100 m radius of treated fields) to xill
remaining diarcndlback mob larvae,. Poasi-experiment pasronone Lrappling will conlinue Ior 2 weexs
to moritor field “engevity of 300 roths,

Destination or Release Description
A detailed description of the intended destination {including final and all intermediate destinations), uses, and/or distribution of the regulated
article {e.g., greenhouses, laboratory, or growth chamber location; field trial location, pilot project Iocatlon production, propagation, and
manufacture location; proposed sale and distribution location):
Al geneticelly modified rale diarcndback mots used i the trlals will be reared as larvas oo
non-Letracycline arlificial diel. Releases will ke corduciec from the groundg or vehicle on
Toraell Univeraitys New York State Agriculftural Research Station., Releases will be canducted(b
(b)(4) , dooonding on cxperlmental sogquirerents. 4
lease sltes (up to 2000 m radius from release site) will be monltored with
Lraps {e.g. sticky Lraps kaited with synbrellic sex pneroncone) . Trans will be collecled at leasl
weekly to cournt tne number of genetically modified maths and wild motns captured on each Trap.
Samples ir the laboratory will be screoened for preoscacoe of the ZzReg? flucrcscont marker, using
fluorescence ricroscopy, and this will be velidated by PCR gdetecticn of tohe DNA construct in

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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selacted samvles. Sore non-viable insect zamples will be sent to Cxiteos labs in t-e UK for toe
PIR aralysis, Prior to each Tield release, samplaes from each cchart of male TsRIDL maths will be
serocrod for The flusrescent rmarker ard sexed. Gnly male metihs will be relcazod; —hoe offect on
tre crop will theretore llkely be negligibkle: male activizy is restricted to finding and rmating
femzles, feeding on nectar from Zlcwers, and taking stelter dursing the day.

Confinement Protocols

A detailed description of the proposed procedures, processes, and safeguards which will be used to prevent escape and dissemination of the
regulated article at each of the intended destinations:

Adull genetically modilied moths will e Lransporied in aealed cornlairers labeled as follows
TIORNKLL UNIVERS DY GENRETICALLY MODTETED MOTES FOR RETEASE AT CORKELI UNTVERSTTYS NEW YORK STATR
RGRICOLTURAL EXPERIMENT STATION - AUTEOQRIZED PERSONKEL ONLY™. Inzrctas will he trarspoartod by Rand
or in a wvehic_e by suthorized verscnnel.

Tre conditional lethalily expreszed by Lne [aRIZL construcl means that ferale progeny [rom
matings with Oritec male insects die in trhe absence of teTtra lire, and the Traiz is tharefare
urlikely =o persist irn tae eavirormens. Gther mitligaticon mea z inclnao the lack o known
sexua_ly compatible relstives of Flutella xvlostella n the USA; the plggyBac transposzble

e emenrt used fcr Lhe Lranslorralicn nas ne endegercus [uncliorning Lrarsposase, rerdering 1L
non-autonomous {iT carnot mokilize itself); tne release area will pe monizored extenaively with
traps to attract and collect Zlutella xylostella methsy roloasce Ziclds are no largor —han 10
acres; the Plutel’la xylos:tella can be sprayed with insecticide at any time in the case of
observed adverse events; Lhe genelically engireered Flulella xylosiella will ke securely managea
ard contained in producticn arnd transport; and al. vianle inzects wreaved for tThiz trial trhat are
not roquired for roleaso or additicnal analyals will bo dovitalized by freczirng.

Final Disposition Method: Destruction/Devitalization |:| Other D Sterage in Contained Facility

Final Disposition Description: 7)) rnused genetically mcdiziec eggs, larvae, pLDae and motns not
released, or not nesded in the mass-rearing, wi_l be frozen at a micimuar
ol -23°C 1 B°C Zor 148 h Lo deslrey all Lile slages.

14. ATTACHMENTS

Attachments
BRZ Impertation permit (Exp.9/2013) {13/18/2013 @ 20:05 AM)

Cornel’ University ovroposed field release site (1071572012 8 10:51 AM)

0X4318L zl ele persistence report (10/27/2013 @ 0%:2% AM)

0X4313L ch crtetracycline sensitivity report (071072003 @ J3%:27 AN)
0¥431%L corstruct scquencirng report (10/17/2013 @ 09:20 AM) E=N
0¥431%L molccular characterisation report (10/27/2013 @ 09%:21 AM) |

0X4319%L population suppression cages report {(10/17/2013 @ 09:23 BM)

0X431%L resistance management report ((U/17/2003 0 05524 AM)

Pegr-reviewad publicaticn (Jin et al., 7013) describing developrent/teszTing of RIIL DBM {(8/2€6/2012 4
05:51 &M}

Takle of genetic
n

elemarts, OXA31% and OX4ATET (TU/1SS2073 @ 10:50 AM)
Threatened cr enda

tTAV expression levels report (10/.7/2013 @ 09:21 &M)

rgered species (LO/1572003 @ 10:52 aM)

15. ADDITIONAL INFORMATION

16. COURTESY JUSTIFICATION

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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I, Anthony Shelton, hereby certify that the information in this application and all attachments is complete and accurate to the best of
my knowledge and belief.

| acknowledge this is not an application to move or import select agents, the genes expressing select agents, or the toxins made by
the select agents, as described in 8 CFR 121.

I will not introduce the regulated articles described in this application until APHIS has deemed the application complete and has
granted the permit. By signing this permit, | agree to comply with any and all state, local, and tribal laws and regulations that may
apply to the intraduction of the articles described in this applications.

If there are any changes to the information disclosed in this application, | will contact APHIS.

17. SIGNATURE OF RESPONSIELE PERSON 18. DATE

Arthory Sheltoen Ootoner 24, 2013

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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The collection of this information is autherized by the Plant Protection Act of 2000. The information will be used to determine eligibility to receive all types of
permits. No permit will ba issued until this application has been approved,
U.5. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BIOTECHNCLOGY REGULATORY SERVICE

APPLICATIONS FOR PERMIT OR COURTESY PERMIT UNDER 7 CFR 340

{Geneticafly Engineered Organisms or Products)

1. NAME, ADDRESS, TELEPHONE, AND EMAIL OF APPLICANT 2. INTRODUCTION TYPE 3. PERMIT TYPE
Name: Dr. Arnthony Shelten Dlmportat\on Standard
Position: ) . o [ Jinterstate Movement (P:ern:tlt
Organ!zat!on. . Corne’l University/KNYSAES Dlnterslate Moverment and Release POU .Ltz:Sy
Organization Unique ID: ermi
Address: 630 W. Korlh SL. [x]Release

{b)(6)

Gonova, NY 1445&
County/Province: 4. PURPOSE OF PERMIT
Township/lsiand: [ Jindustrial Product
Day Telephone: (b)) [ JPharmaceutical Product
FAX: [ JPhytoremediation
Alternate: [ |Traditional
Email 1: b\ (6
Email 2: ( )( )

5. CONFIDENTIAL BUSINESS INFORMATION VERIFICATION (CBI)
Does this application contain CBI? [ ]Yes [{]No

CBI Justification:

K/&

6. REQUEST TYPE

New []Amendment []Renewal

Amendment/Renewal Description:

Previous Permit Number{s):

7. MEANS OF MOVEMENT

Import by alr; relezses manually Zrom the ground/vehicles.
B. VARIANCE VERIFICATION

Have you previously applied for variance(s} that you wish to apply to this permit? [] Yes No
Variance Number(s):

If so, describe in a brief summary how the variance will be applied:

1\:,-’"‘31

8. REGULATED ARTICLE

Scientific Name: Plutella xylesstella
Common Name: Diamondnac moth

Cultivar and/or Breeding Line:

Any hiological material {e.g., culture medium, or host material) accompanying the regulated Article during movement:
Broificial insecl diet. Tais diel will be [rozen al -25°C [or 12 » pricr Lo impor..

Country and locality where the donor organism, recipient organism, and vector or vector agent were collected, developed,
and produced:

Al_ firel engineering cof the transforrming constructs was performed 2t Oxitec Ltd, in the United
Kingaoor.

The genres usaed [rom Lae donor crganisrs arnd Lhe ploggyBac-derived porticns of Lhe vecbors used Lo
builad the transforming construct were clored off-site, ''he recipient orgarism i3 The moth, Plutella
xy_ostella, wiich is endomic in temporate zogicns arounnd —he werld, ircluding the TS52. Thco
recipient Plutella xylcstella strain fcr The Zrznstorration was a wild-type s-Zrzirn cbiained Zrcm
Syvrgente (public limited company), JE, which -as been reared n Cxitec insectaries since 2003,

Processes, Procedures, and Safeguards Description:

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Thls is a vermit regquest Zer 2 vears of seasonral releases (April to Ccteber) of a female-_ethal,
gernelically marked diamondpack moth (maxirum 200,000 rolhs/week), 1n brassica [ields at Lre Cornell
Lntversity research station, Ceneva NY,

Ma_cs of the tranasgenic moths will bo releascd in culzivazed brazsica olots and hiclagical
parzmezers of these moths, such as dispersal and persisternce, measured using —rzps, 20X examp_e
bated with svynthetic sex vhercmone. “he rmeths of the DX4319.-Txy strain carry & stable, Teritable
marx<er toe DsRed? Zlucrescent protein, viewed »ny flucrescence microscepe cr getected by PCR and
Lneir female progeny die In Lne absence of & dielary repressor {(telracycling or suilabkle analogues
supplied in their artificial diet)., 'I'me male-selecting {female-lethal) peretrance of the atrain 1s
=59% (Jin ot al. 2013) . The marker provides a mears of distinguisring roleased moths fronm wild
moths, and female-lethality is z selt-limiting trait ZIn tne wild.

Al_ gereticelly modified moths will be reared in insectaries at Cornell University, Geneva NY. The
facilities and their general operation have been Znspected and approved toroush a vrevicus
imgortalion permit (12-227-102Zmy. Larval resring will e conduoled in quarantine vsing Lae sare
approved procedures as in thiz previcus permiz. Ornly rcths horcrygous for the conditiconal letzal
rransgenc, roarod off ftotracyeline, will ke released. Adult moths will he trarsportod in scaled
cortairers, with at least two layers of containmernt, _abe’ed as Zollows "CORMELL UNIVERSICY
GENETICZALLY MOLDIFZED MCTHS FOR RELEASE AT CCRKELL UNIVERSITYS NEW YORE STATE AGRICULTURAL
EXZERIMEKT STATIOMN - AUTHCRIZED PERSONMNEL ONLY". Znsects will be transvorted by hand or i oa
varicle; Tor each Dalch Lhe number of containers and identily of rmenber of stall superviszling Lhe
re.ease will he recorded,

The transgenic diamcndbzcock moths encode no toxic or a_lergen proteins. The DzRed? marxer protein
has been evaluated in a Kew Protein Consu_tzticen by tohe FDA-CEFSAN in the USA for -umar safety, and
they raised no objecticns to its use In corn plants. “his involved an assessment of the armino acid
gaeguence using bioinformatics analyses in accordance wilh Lthe Cuidance provided by Codex (2003,
the lTakility of the protein in simolated gastric fluid {530} and an examiration of the gere socurce
and history o oxpoesure, as woll as tne toxicity of the protoln using sioinformatics analysis. Tac
amino acid segquence in 0X43127-Pxy is the same zs that evaluazted n tre NZC. -t 1as keen furtrer
evaluated 1n an Exnvironmental Assessment (EA) oy the USDA
(http:/fwww.aphis.usda . gov/brs/aphisdocs/08 33801p dpra.pdf}, which concluded that the corn
Lranslocrmalion evenl Lhal contained Lre Zs5Red? gene was unlikely Lo hecome & plan. pest risk.
AddiTiagnal FAs con ancther GF moath, G pink bollwoerm, exoressing fluor ent genes similar to
ZzRed? have also kheon conducted (attp:/Swww.gpe.gov/fdsys/okg/TR-Z006-04-29/amml/EA-L47E _ntm) and
corncluded that it wazs unlikely to present any hzzarxd Zc trne environmernt.

The otmer wrotein coding region, tTAV, iz regulated by seguences from the sex-determiration gene,
coublesex, from pink bellwerm (Pectinovhora gossypiel_a), that produce different solice variarcts In
ma.es andg [emales: Lhe [emnale Lranscorinl comprises coding seguence [or Lne Lelracvoeline-renressible
tranzcription factor, t1AY, wnhich interacts with The upstream fetracycline resoonse e ement, Tetd
for tRE}, to Zorm a positive-Zeodhack loop that rosulzs irn inscct letralizy prior to adulzhooad.
Cnder —he control cf the dcublesex sex-zlzernate swolicing, lethality s irnduced only In Zemales.
The tTAEV amino soid sequence in QXL319L-Pxy has also keen eva_usted independently using the
bivinformatics zanalyses provided by Codex (2033) for keth votential a”lergenicity and toxicity. No
horaloasies with known allergens or Loxins were determined. This atudy 1s avallable on reqguest,
letracycline can ke provided to the irsect in Tarval artificial diet To suopress female death and
permit coleny @caring in the laboratory. MWeilther piggyBac trarsposase actlvity nor aay antibiotic
resistance is conZerred to the transgenic diarcnchack motn by the intrcduced genetic raterial.

This Zemale-speciZfic lethal trait wes vrevicusly discussed in a USDA Envircnmental Impact Statement
published in Octeober 2008, ertitled Use of Genetically Zngineered Frult Fly and Zink Bel_worm in
AZINIS Flant Zesl Conorol Frograms, wilcen concluded Lhal Lhe use of genetically englineered [rull
flies and pink bhollwerm i APHIS plant pest control programs were the enviroarentally oreferred
alzornative (Rocord of Deocision (Foderal Registor Vol 74 (8Y¥y 21314 2009).

FEetferernce:

Jir L, et al. 2013 Engineered female-specific letzality for control of pest “epidoptera. ACS
Syrthetic Biolegy, Z:160-16¢&.

10. ARTICLE SUPPLIER AND/OR DEVELOPER

Name Location Contact Information
Dr. (b)(e) Oxiteoo Ltd Day Telephone: (0<4-2235-832393
TlIMi¥:cn Zark FAX:
AbIngaon )
0¥ 4ARXK Email:
Jnited Hingdom
County: Cxford (b)(6)

11. PHENOTYPES/GENOTYPE

1} Phenotypic Designation Name:  visual rarker; repressinle lelhality

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Identifying Line(s): OX43187-Pxy, OX<319N-Pxy, COX476/A-Pxy

Construct({s): OXAINE, OXATET

Mode of Transformation: Direcl ‘njeclion

Phenotype Description: The introduced genetic material in the diarmcndback motrn corprises

A description of the anticipated or three protein ceding regions, one Zor rarking the Insects and two for
aduﬂexpms@onoﬁheaﬁaﬂd inducing dealh nefore the insecl reaches adullrcod (in this insiance,
genetic material in the regulated fenales onlyl., The former allows the expressicon of a lsRed?

article and how that expression
differs from the expression in the
non-modified parental organism,

fluorezcent protein originally derivea from a ccoral {Iiscoscma sp.l.
The trarsgenic diamcnchack moth with trhe marker gore fluoroscos woion
excited by 1llumination of the apprcprliate wavelength. These
fluvrescent proteins, which have been usea as rarkerxs n a wide range
of vertebrate and inverlebrale specles, conler no wnown corpelilive
advantage ar disadvantage Lo the recipient, and ng ecclogical or
other consaquences resulting froem incorooratiorn of these markers into
the trarsgenic diamcnchack moti can bo cnvisiored. The non-mogificd
diarcndback moth has no tlucrescent proteirn gere; theretcre, 1:- does
not fluorescence wien illuminated under the sarme llght freguency.
Nelvther piggyBac Lransposase aclivily rner any anlibiollc resistance
is conferrad Lo the transgenic diamcndback motn by the intreduced
genetic material,

Phenotypeis)

MGG - Visual marker; ZaRec? Tlucrescent. Prolein Dxpression

Genotype(s)

Screenable Marker
Cene: ZsRedZ from Discosoma sp. — Screenable marker gene DsBed?Z from Discoscma spp —
Allows the expressicn of & fluorescenl protein from Dizccsora zpn. Fluorescenl protein of
the CFP superfarily (DzRed?) under zhe control of a hrZiel promoter/ennancer seguence, wWhicoh
iz from Autographa californica ruclear poelynedrosisz vires (AcMNPYY, A Cransgenic dilamondback
mots with trhe marker gere will fluasresce waich oxcited by iatense illumiration of the
appropriate wavelength. These Zlucrescernt protelns, which have heen used as marxers in a
wiae range of wvertebrate and inwvertebrate species, confer nwo khown coempetitive advartage or
dizadvariage Lo the reciniert, and re adverse eccloglcal effect cr olher cornsequences
regulting from incorooration of these markers intoe the Transgenic diamorndback moth are
envisiored, Hapresszicn of a flucreszcent orotein will thevefore permit released medified
motns to he distinguisacd Zrom cnmodificd.

Veotor Sequence: plogyZac (nen-—auntorcmous) frem piogyZac Zrxom Trichoplusia ni {moth)

- Transfcrmalior Vecotor [ror Trichopluzia al (nmoth) - Tflecis germline translorralicn of
diarcndéback motn from piggyBac Trom Trichoplusia ni (math) - 3' end of piggyhac, piggy3ac is
a INA (decoryribonucieic acid) transpesakle element that, onty wren ifts TR (inverted

torrminal repeats) are irtact, i1s capable of integrating DRE flarking by clerent-speocific THA
into ctner DWA —hrough rediation oI a transpcsase erncoded by an ORFE (open reading Zrame)
witmin the element. In the censtruct used for transfermatior o2 the vink bollworm, the
Lrarsposase gene of the nigoyBac element was irreversibly deslroyed by lnserliorn of Lhe
trarsgere. Transformation was effected by introducing, with the trarsforming construct, &
helper plasmid that supplied transposaze aocTivizy but was itself unanle te Transpose into
ctheor ZHA. This trarsposition-defoctive holpor plasric nas an CRT ercoding piggvBac
trarsposase under tne control of the Droscpnila melanogaster hspi0 promoter. One oI the
inverted terminal reweats toat flanx the wild-type plggyBac trarsposase in plggyBac has beer
removed 1n Lthe melper plasnid zo Laal bLre aelper plasmid carnob ilzelfl lnlegrabte aven Lrougn
it encedes for active piggyBac Transoosdse,

Lkeproasible lethality
Cene: tZAV frem Escrerichia coll {(kacterium) znd Herpes simplex (virus) -
Tetracycline-repressible transcripticna’ zctivatcer from tTAY is a syntietic fusion of the
tetR proteir from Zzcherichla coli with VP16 from a type 1 —erpes zimplex virus. The tTE
vrovein pinds Lo and activates expression Zrom Lhe Lelracycline resgponse element [(LRL),
which ircludes rultiole copies of tLne aspecific INA secuence o which CTA bhirnds (tetd)
{Gossen ot al., 1%%4: Gossor & Bufard, 12922) . £TAV also binds tetracyolinces with high
atfinity; trne tetracycline-bcund form of tTAV does nct pind Dk, tTAV trnerefcre zcts as z
tetracycline-regulated switch. Zn toe absence of tetracyoeline, 1t will ‘nguce expression

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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frorm tRE, wohereas in the presence of tetracyeline it will not. Eigh-level sxpression of tTREV
ig vhoushl Lo be delelerlous Lo cells as b can repress Lhels acrmal Lranscriptlon;
Tow-level exoression has no known effect otrner than activaticn of CRE (Berger, et al.,
Daman o= &l., 19%95; Gillesple o7 al., 199Y; Gong ot al., 2004%; Seszon arnd S3ctard, 19932;
Szlghetzi ez z2L1l., 2001). tTAV 21as bkeen uvsed in tungl, plants, mice anc Drosophi_z
melanogaster with no known adverse effects. Unmodifled Tlutella xyloste”’la do ot have a
tTAYV aotivity.

[
030 .
- _)_/INJj

Regulatory sequence: doublasex genarmic region from Zink hollworm, Pectircphcra

gossypiclla - Female-speciZicity is conferred ising triurcated zex-altorrate splicing
segrences frcem —he dcuklesex gerne of Pectinophora gossypiel_a. 3eguence encoding tTAV is
inserted inte tois swlicing sequence, a_lowling for the expression of ETAV in a sex-speclific
manrer, resulting in & conditioral fema’e-letha’l system (Jir et al. 2013} .

A full Tist of construct comoonents is provided in the attached Takle of genetic
cloments.

Feferences:

Berger 5L, et a_. 1990 Selective intmibiticn of activated but not basal transcriptior by the
acidic aclivallion domsin of VPLG6: evidence {cr Lranscripiioral adapicora,. Cell oo,
TT29-12408,

Damxzc H, ot al. 1926
dynamin mutant in =
Cil_esple J7, et &zl
6ll-643.

Cong P, el al. 2005 A dominanl ~elaal genetlc aswsler for autcoidal controel of tre
Mediterranean fruitfly, MNat RBiotecancl 23, 453-45%,

Gosson K, o7 al. 1994 Irnducinle gone cxprozssion syazoms for higher cukaryotic colls. Carr
Jpir Bioteconol Y, L1&8-5%Z0.

Cossen M, ard Bujard H 2992 Tignt control of gere exvression i mamralian cells by
tetracycline— resporsive promoters., Troc Natl Acac Sci USA 89, 5547-5R57 .

Saluhelol 3, el al. Z00L Regulation of vLranscoriplional aclivallicon domain funclion by
ubiguitin, Scierce 293, 16¢5.-1T653,

Jin L, ot al. 2013 Engircored Zemale-specific lethality for aonzzol of post Lopldopnora. ACS
Synthetic Biclogy, Z:160-1tge.

Zably transZormed Hela cells. Meth =rzymol 257, 202-220.

5 Tightly regulated and inducible cxprossion of domirant interfeoring
L 1%97 Zlelogical medistors of irsect ilarunity. Annu Bev Entomol 42,

12. INTRODUCTION

Release Site

Location Name & Description Location Address Contact{s}
1} Eascarvch Farm North MY

County: CGnzario

Proposed Release Start Date: 17172014
Proposed Release End Date: 3/31/201%

No. of Releases: Lp Lo #2/ycar
Cluantity: up Lo 100, CCC
moths/wky 10

anres anres

Location Unigue ID: RFMI1CHT

Location GPS Coordinates: (b)(4)

Release Site History: Managed agrimiltural, oropping, research. Managed agricultural land around
releasze zite.

Critical Habitat Involved?: Yas _X_ Mo

13. DESIGN PROTOCOLS

Production Design

A detailed description of the purpese for the intreduction of the regulated article including detailed description of the proposed experimental
andfor production design:

Tre clamordback moth strains OX43°9L-Zxy, O0X4318M-Pxy and DX47/6/ni-Pxy show a
tetracycline-repressikle fema_e-letha’ phenctype, which could serve as an insecticide-free means

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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of controlling pest populatiors of diamcendbzc< moth in the field in a species-specific manner.
Successful pest control will rely upoarn streng Derformance of released males, in terms of
fomalo-scoking boravior ard mating cormsotitivencas. We will zeck —e measire rolovant porZormancs
traits in cne cr rmcre marx-relezse-recaptire field experirments. Trnese will be tol_cwed by pest
suppression trizsls, in which Flutella zyvlostella-infested fields will be freated with £s33200 nmzls
Plutella xylostella, and the wild oopulaticns menitored and compared with those of Tlelds not 3o
ftreatod.

Ir the mark-release-recapiure experimnents, we will relesse up to 20,020 male fsRIDL Flute’la
“ylostella {per release; up Lo 100,000 maes per week) from zingle or mulziple points in
cxoorimenztal ficlds of up to 10 aczes olarted with brassicas (o.g. ﬁabbaqo or broccoll). Traps
[e.g. sticky traps balted witn svyrnthetic sex pheromone) will be placed in and around the tield,
up to 1 kr from the release point, to recapture toe male rmeths. Traps will be coll_ected at lesast
orce per week and the recaontured roths screened for the Tlucrescence rarker, Additicnal PIR
serocring will bo conducted fto validaze this wisual zezcering. Tracpirg will continue until no
tsRIZL ma'e moths are recantured for 2 consecutive weeks. To permit ar overlapping series ot

releases In each experlmertal fie’d trmat can be indepencertly monitored or the traps, £s3200 rale
meths will be sometimes be additiconally marked, Tor example using differernt-colored Tlucrescent
powdors, which are cormonly dscd In mich ficld experirents with irscons (roviowoed by Eagler &

Jackson 2001 Ann Rev Entomcl 46:521-543) . Crop sarmpling, Zn wnich a preportion oI the in-tield
plants will be collected and Llo'elv examnined in the _aboratory Zfor Plutella xvlostells larvae
ard pupae {(wild-tLyoe and Transgenict, will be conducted ot regular intervals To assess mating
suzoccss of the £sRIDI males. Each coxporimental field will bo surrounded by an approximatel
ldm-ceep bcrcer free of potentizl hcst plants. Upon completion oI the experiﬂent, the insecticide
Corzagen (chlorantraniZiprole) will be sprayed cn the plants and zurrounding area o kill
remairing diarcndbkack motn larvae,
Zata from theso prelirminary Zield exporimenta. iadicazing the f3R70DL male rolease rate reguired
to zcrnileve z giver overtlocdirng rate (e.g. b)(4) dispersal znd tie’d
longevity, will inforr the re_esse strateoy acy moths in a suppression
trial thow mary FsRIDL mates o release, now freguent’y and Trom now many peints), reguested as
pazt of this pormit apolication. All of the described trials will rzogquire monitoring of a wild
cdlamorndback moth peopulation in up to six experimerntal tie ds (up o tnree freated witn fsRIZL
male meths, ard up to three untreated) . Trese fields, of vep to 10 acres in size, will be plantea
‘th krassica olarts (e.g. <akbage or brocceli), If the wild diamcndback roth population et
proscnt ir sufficient nunbers at —he —rial sizes, the oxperimental fielos will he artificially
irtested with mzle znd ferale motns Zrcm a JSh-cerived wild-type diamoncback metlh strain
currerntly mairtzired in the laboratory; dye-marked wild-type reths may alsce be used in
mark-releldse-recapture experirents to orovide a direct comparisen witsn the OX moths. A proporoion

of the oxperirmental Ziclds will ke subjocted —o rogular rolcases ((b)(4) o0z
£tsRIZL ma'e moths, in numbers greater thar the estimated recrritme _e moths
i the envirormen:t, to acnieve an cver—-floceding effect of 33700 rales on the wild ma_e
diamerdback moth pepuaaticon. For each experiment, F32DL male releases will be cornducted for up

to tho duration of a :1ca arap oyolao (ant_klpatgd as 3-4 montnsy. Aoult fraps :
traps pzited with synthetlc =sex prerorcne) will be placed in and arournd each field to monitor the
relative rumbers of wild-:type and £s37DL rales present, ard to assess thelr dispersal. The
poeoulaticors of wild-tCyoe moths in eacn field, including these receiving nc TzRIZL males, will be
monitorea using trhe adult traps describod and ocoriccle crow zampling. Roleases will consist aof up
to 100,000 £sRIDL male moths per week (depending on tne overZ_coding ratio reguired) over the
treatrent fie ds over the course of thess suppression experiments. Traovping will continus after
CLre last releases of TsRINL male rmoths, arnd will continug until ot lsast 7 waeks of zerc TzsRIDL
rocaptures. Upon completion of the cxperiment, the inscotlcoide Corager (crlorantraniliprole) will
be spraysd on the plarts and surrounding area (within 10C m radiuas oI treated tie ' ds) to xill
remaincing diamend dback mot™ larvas. Post-axperimant pheromone trapping will continve for 2 weexs
to moritor field “cngevity of 32100 mobhs,

Destination or Release Description
A detailed description of the intended destination {including final and all intermediate destinations), uses, andfor distribution of the regulated
article {e.g., greenhouses, laboratory, or growth chamber location; field trial location, pilot project location; preduction, propagation, and
manufacture location; proposed sale and distribution location):
Lol genetically modiZled rmale diarcndback metn used in the trials wil_ be rearec as larvae on
non-tetracyeline artificial diet. Releases will be conductea from the grouna or vehicle on
Cornell Triverailwvs Wew York Stale Asricultural Researcrn Statlorn, Releases will e conducled
(b)(4) devending on experimantal regquiraments,

ase sites {up tc _00C m radius from release =slte) will be monitored with
traps f{e.o. szticky traws baited with syntoetic sex pheromone) . Travs will be collected at least
weekly Lo counl Lie aumber of genelically modilisd molths andg willd mobts capluared on each Lrap.
Samples irn the lakcrateory will bhe screened for presence of the DsRedl flucrescent marker, using
t_ucrescernce ricroscopy, and —his will pbe valldated by PCR cetecticn of trne [NA construct in
selacted sameles. Sore nor-visble insect samples will be sent to Cxitecs labs irn t-e UK for toe
PIR anralysis, Prior bo each Zleld release, sarnles from each C.\’_,hJJ:'L af ma' TERIDL moiths will be
soveered for the fluarescent marker arnd zexed, Only male rmoths witl bhe releaszsed; the effect on
tre crcp will therefore likely be neg_igible: male activizTy 1s restricted to finding anc rating
femeles, feedaing on nectar from Zlcwers, and ftaking stelter dursing the day.

kA

Confinement Protocols

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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A detailed description of the proposed procedures, processes, and safeguards which will be used to prevent escape and dissemination of the
regulated article at each of the intended destinations:

Adult genetically modified moths will e Transported ‘n sealed cortairers labeled as follows
TZOZNELL UNIVEXSITY GENETICALLY MCDIFIED MOTES FOR RELEASE AT CORNELL UNIVERSITYS NEW YORE STATE
AGRICULTURAL EXPERIMENT STATICN - AUTEOQRIZED ZERSCHNNEL OMLY". Insects will be transported by hand
or in a wehicle by auathorized perscnnel.

ITme condizional lethality expressed by the faR1II construct means that farale progeny from
matings with Oxitec male Insects die In trne absence of teTracyclire, and The —rait is therefore
urlikely to persist in the environmenst. Cther mitigation reasures inc_uge the lack of known
sexua.ly compalible relatives of Zlutella xyloslella in Lhe U5A; Lhe plggyBac Lransposable

e emert used for The Transforrmation nas no endegerncus functiorning transposasse, rendering it
non-actonomcous (it carnct mokbllize itselZ); trne release area will be ronizcored exzensively wizh
traps to attract and cellect Zlutella zxyvlostella reths; release Zields are no larger than 10
acres; Lhe Plutella xylosiella can be sprayed with Insectlicide ab any time in Lhe case of
chkserved adverse eventsy the geneTtically engireered Plute la xylostella will ke zecurely ranaged
ard containec in production arnd transpcrt; znd al’ wviaole insects reared for —his trial tnzt are
not reguired feor release or additicenal analvels will be devitalized by freezing.

Final Disposition Method: Destruction/Devitalization |:| Other |:| Sterage in Contained Facility

Final Disposition Description: 211 inused genelically medified eggs, larvae, pupze and molrs nol
released, or net nesded in the mass-rearing, witl be frorzen at 4 minimuam
of -23°C + 5°C for 4% h to destroy all Tife stages.

14. ATTACHMENTS

Attachments
G12) N1GA18720013 B D005 AM)
eld release sile {10/15/2013 3 1U:51 AM)
Lo(10/77/72013 @ 0%:23 2M)
0X4318L chlertetracycline sensitivity report (J0/17/72C23 @ 0%:22 AM)
0X431%L construct sequencing report {13/17/2013 @ 09:23 AM)

2

BRI Impertaticon permit (Fxp.%/2

Cornel. Jniversily proposed

[i
OxA313L allele persistence repor

0X431%L molecular characterisation report (10/.7/20213 @ 0%:21 ZM)

0X4318L population suppressicn cages report (10/17/2013 @ 0%9:23 AM)

I -

0OX4318L resistance management report (_0/10/20.3 @ 08:34 AN

Poor-revicewed publicaticon (Jin ot al. 2013) descrikbing doveloprment/toszing of RIZL DBM (372472013 3
02:91 AM)
Tabhle of qgenetic e _emerts, O0K4319 and COX47¢6¢ (L0/15%/2023 @ 10:50 AK)

Threatencd or endargored spocics (2071572023 @ 10:52 2N

LTAV expressiorn levels report (1072772013 @ 09:21 AM)

15. ADDITIONAL INFORMATION

16. COURTESY JUSTIFICATION

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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I, Anthony Shelton, hereby certify that the information in this application and all attachments is complete and accurate to the best of
my knowledge and belief.

| acknowledge this is not an application to move or import select agents, the genes expressing select agents, or the toxins made by
the select agents, as described in 8 CFR 121.

I will not introduce the regulated articles described in this application until APHIS has deemed the application complete and has
granted the permit. By signing this permit, | agree to comply with any and all state, local, and tribal laws and regulations that may
apply to the intraduction of the articles described in this applications.

If there are any changes to the information disclosed in this application, | will contact APHIS.

17. SIGNATURE OF RESPONSIELE PERSON 18. DATE

Arthory Sheltoen Ootoner 24, 2013

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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The collection of this information is autherized by the Plant Protection Act of 2000. The information will be used to determine eligibility to receive all types of
permits. No permit will ba issued until this application has been approved,
U.5. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BIOTECHNCLOGY REGULATORY SERVICE

APPLICATIONS FOR PERMIT OR COURTESY PERMIT UNDER 7 CFR 340

{Geneticafly Engineered Organisms or Products)

1. NAME, ADDRESS, TELEPHONE, AND EMAIL OF APPLICANT 2. INTRODUCTION TYPE 3. PERMIT TYPE
Name: Dr. Arnthony Shelten Dlmportat\on Standard
Position: ) . o [ Jinterstate Movement (P:ern:tlt
Organ!zat!on. . Corne’l University/KNYSAES Dlnterslate Moverment and Release POU .Ltz:Sy
Organization Unique ID: ermi
Address: 630 W, Norlh SL. []Release

{b)(6)

Gonova, NY 1445&
County/Province: 4. PURPOSE OF PERMIT
Township/lsiand: [ Jindustrial Product
Day Telephone: {o)(6) [ JPharmaceutical Product
FAX: [ JPhytoremediation
Alternate: [ |Traditional
Email 1: b\ (6
Email 2: ( )( )

5. CONFIDENTIAL BUSINESS INFORMATION VERIFICATION (CBI)
Does this application contain CBI? [ ]Yes [{]No

CBI Justification:

K/&

6. REQUEST TYPE

New []Amendment []Renewal

Amendment/Renewal Description:

Previous Permit Number{s):

7. MEANS OF MOVEMENT

Import by alr; relezses manually Zrom the ground/vehicles.
B. VARIANCE VERIFICATION

Have you previously applied for variance(s} that you wish to apply to this permit? [] Yes No
Variance Number(s):

If so, describe in a brief summary how the variance will be applied:

1\:,-’"‘31

8. REGULATED ARTICLE

Scientific Name: Plutella xylesstella
Common Name: Diamondnac moth

Cultivar and/or Breeding Line:

Any hiological material {e.g., culture medium, or host material) accompanying the regulated Article during movement:
Broificial insecl diet. Tais diel will be [rozen al -25°C [or 12 » pricr Lo impor..

Country and locality where the donor organism, recipient organism, and vector or vector agent were collected, developed,
and produced:

Al_ firel engineering cof the transforrming constructs was performed 2t Oxitec Ltd, in the United
Kingaoor.

The genres usaed [rom Lae donor crganisrs arnd Lhe ploggyBac-derived porticns of Lhe vecbors used Lo
builad the transforming construct were clored off-site, ''he recipient orgarism i3 The moth, Plutella
xy_ostella, wiich is endomic in temporate zogicns arounnd —he werld, ircluding the TS52. Thco
recipient Plutella xylcstella strain fcr The Zrznstorration was a wild-type s-Zrzirn cbiained Zrcm
Syvrgente (public limited company), JE, which -as been reared n Cxitec insectaries since 2003,

Processes, Procedures, and Safeguards Description:

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Thls is a vermit regquest Zer 2 vears of seasonral releases (April to Ccteber) of a female-_ethal,
gernelically marked diamondpack moth (maxirum 200,000 rolhs/week), 1n brassica [ields at Lre Cornell
Lntversity research station, Ceneva NY,

Ma_cs of the tranasgenic moths will bo releascd in culzivazed brazsica olots and hiclagical
parzmezers of these moths, such as dispersal and persisternce, measured using —rzps, 20X examp_e
bated with svynthetic sex vhercmone. “he rmeths of the DX4319.-Txy strain carry & stable, Teritable
marx<er toe DsRed? Zlucrescent protein, viewed »ny flucrescence microscepe cr getected by PCR and
Lneir female progeny die In Lne absence of & dielary repressor {(telracycling or suilabkle analogues
supplied in their artificial diet)., 'I'me male-selecting {female-lethal) peretrance of the atrain 1s
=59% (Jin ot al. 2013) . The marker provides a mears of distinguisring roleased moths fronm wild
moths, and female-lethality is z selt-limiting trait ZIn tne wild.

Al_ gereticelly modified moths will be reared in insectaries at Cornell University, Geneva NY. The
facilities and their general operation have been Znspected and approved toroush a vrevicus
imgortalion permit (12-227-102Zmy. Larval resring will e conduoled in quarantine vsing Lae sare
approved procedures as in thiz previcus permiz. Ornly rcths horcrygous for the conditiconal letzal
rransgenc, roarod off ftotracyeline, will ke released. Adult moths will he trarsportod in scaled
cortairers, with at least two layers of containmernt, _abe’ed as Zollows "CORMELL UNIVERSICY
GENETICZALLY MOLDIFZED MCTHS FOR RELEASE AT CCRKELL UNIVERSITYS NEW YORE STATE AGRICULTURAL
EXZERIMEKT STATIOMN - AUTHCRIZED PERSONMNEL ONLY". Znsects will be transvorted by hand or i oa
varicle; Tor each Dalch Lhe number of containers and identily of rmenber of stall superviszling Lhe
re.ease will he recorded,

The transgenic diamcndbzcock moths encode no toxic or a_lergen proteins. The DzRed? marxer protein
has been evaluated in a Kew Protein Consu_tzticen by tohe FDA-CEFSAN in the USA for -umar safety, and
they raised no objecticns to its use In corn plants. “his involved an assessment of the armino acid
gaeguence using bioinformatics analyses in accordance wilh Lthe Cuidance provided by Codex (2003,
the lTakility of the protein in simolated gastric fluid {530} and an examiration of the gere socurce
and history o oxpoesure, as woll as tne toxicity of the protoln using sioinformatics analysis. Tac
amino acid segquence in 0X43127-Pxy is the same zs that evaluazted n tre NZC. -t 1as keen furtrer
evaluated 1n an Exnvironmental Assessment (EA) oy the USDA
(http:/fwww.aphis.usda . gov/brs/aphisdocs/08 33801p dpra.pdf}, which concluded that the corn
Lranslocrmalion evenl Lhal contained Lre Zs5Red? gene was unlikely Lo hecome & plan. pest risk.
AddiTiagnal FAs con ancther GF moath, G pink bollwoerm, exoressing fluor ent genes similar to
ZzRed? have also kheon conducted (attp:/Swww.gpe.gov/fdsys/okg/TR-Z006-04-29/amml/EA-L47E _ntm) and
corncluded that it wazs unlikely to present any hzzarxd Zc trne environmernt.

The otmer wrotein coding region, tTAV, iz regulated by seguences from the sex-determiration gene,
coublesex, from pink bellwerm (Pectinovhora gossypiel_a), that produce different solice variarcts In
ma.es andg [emales: Lhe [emnale Lranscorinl comprises coding seguence [or Lne Lelracvoeline-renressible
tranzcription factor, t1AY, wnhich interacts with The upstream fetracycline resoonse e ement, Tetd
for tRE}, to Zorm a positive-Zeodhack loop that rosulzs irn inscct letralizy prior to adulzhooad.
Cnder —he control cf the dcublesex sex-zlzernate swolicing, lethality s irnduced only In Zemales.
The tTAEV amino soid sequence in QXL319L-Pxy has also keen eva_usted independently using the
bivinformatics zanalyses provided by Codex (2033) for keth votential a”lergenicity and toxicity. No
horaloasies with known allergens or Loxins were determined. This atudy 1s avallable on reqguest,
letracycline can ke provided to the irsect in Tarval artificial diet To suopress female death and
permit coleny @caring in the laboratory. MWeilther piggyBac trarsposase actlvity nor aay antibiotic
resistance is conZerred to the transgenic diarcnchack motn by the intrcduced genetic raterial.

This Zemale-speciZfic lethal trait wes vrevicusly discussed in a USDA Envircnmental Impact Statement
published in Octeober 2008, ertitled Use of Genetically Zngineered Frult Fly and Zink Bel_worm in
AZINIS Flant Zesl Conorol Frograms, wilcen concluded Lhal Lhe use of genetically englineered [rull
flies and pink bhollwerm i APHIS plant pest control programs were the enviroarentally oreferred
alzornative (Rocord of Deocision (Foderal Registor Vol 74 (8Y¥y 21314 2009).

FEetferernce:

Jir L, et al. 2013 Engineered female-specific letzality for control of pest “epidoptera. ACS
Syrthetic Biolegy, Z:160-16¢&.

10. ARTICLE SUPPLIER AND/OR DEVELOPER

Name Location Contact Information
Dr. (b)(e) Oxiteoo Ltd Day Telephone: (0<4-2235-832393
TlIMi¥:cn Zark FAX:
AbIngaon )
0¥ 4ARXK Email:
Jnited Hingdom
County: Cxford (b)(6)

11. PHENOTYPES/GENOTYPE

1} Phenotypic Designation Name:  visual rarker; repressinle lelhality

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Identifying Line(s): OX43187-Pxy, OX<319N-Pxy, COX476/A-Pxy

Construct({s): OXAINE, OXATET

Mode of Transformation: Direcl ‘njeclion

Phenotype Description: The introduced genetic material in the diarmcndback motrn corprises

A description of the anticipated or three protein ceding regions, one Zor rarking the Insects and two for
aduﬂexpms@onoﬁheaﬁaﬂd inducing dealh nefore the insecl reaches adullrcod (in this insiance,
genetic material in the regulated fenales onlyl., The former allows the expressicon of a lsRed?

article and how that expression
differs from the expression in the
non-modified parental organism,

fluorezcent protein originally derivea from a ccoral {Iiscoscma sp.l.
The trarsgenic diamcnchack moth with trhe marker gore fluoroscos woion
excited by 1llumination of the apprcprliate wavelength. These
fluvrescent proteins, which have been usea as rarkerxs n a wide range
of vertebrate and inverlebrale specles, conler no wnown corpelilive
advantage ar disadvantage Lo the recipient, and ng ecclogical or
other consaquences resulting froem incorooratiorn of these markers into
the trarsgenic diamcnchack moti can bo cnvisiored. The non-mogificd
diarcndback moth has no tlucrescent proteirn gere; theretcre, 1:- does
not fluorescence wien illuminated under the sarme llght freguency.
Nelvther piggyBac Lransposase aclivily rner any anlibiollc resistance
is conferrad Lo the transgenic diamcndback motn by the intreduced
genetic material,

Phenotypeis)

MGG - Visual marker; ZaRec? Tlucrescent. Prolein Dxpression

Genotype(s)

Screenable Marker
Cene: ZsRedZ from Discosoma sp. — Screenable marker gene DsBed?Z from Discoscma spp —
Allows the expressicn of & fluorescenl protein from Dizccsora zpn. Fluorescenl protein of
the CFP superfarily (DzRed?) under zhe control of a hrZiel promoter/ennancer seguence, wWhicoh
iz from Autographa californica ruclear poelynedrosisz vires (AcMNPYY, A Cransgenic dilamondback
mots with trhe marker gere will fluasresce waich oxcited by iatense illumiration of the
appropriate wavelength. These Zlucrescernt protelns, which have heen used as marxers in a
wiae range of wvertebrate and inwvertebrate species, confer nwo khown coempetitive advartage or
dizadvariage Lo the reciniert, and re adverse eccloglcal effect cr olher cornsequences
regulting from incorooration of these markers intoe the Transgenic diamorndback moth are
envisiored, Hapresszicn of a flucreszcent orotein will thevefore permit released medified
motns to he distinguisacd Zrom cnmodificd.

Veotor Sequence: plogyZac (nen-—auntorcmous) frem piogyZac Zrxom Trichoplusia ni {moth)

- Transfcrmalior Vecotor [ror Trichopluzia al (nmoth) - Tflecis germline translorralicn of
diarcndéback motn from piggyBac Trom Trichoplusia ni (math) - 3' end of piggyhac, piggy3ac is
a INA (decoryribonucieic acid) transpesakle element that, onty wren ifts TR (inverted

torrminal repeats) are irtact, i1s capable of integrating DRE flarking by clerent-speocific THA
into ctner DWA —hrough rediation oI a transpcsase erncoded by an ORFE (open reading Zrame)
witmin the element. In the censtruct used for transfermatior o2 the vink bollworm, the
Lrarsposase gene of the nigoyBac element was irreversibly deslroyed by lnserliorn of Lhe
trarsgere. Transformation was effected by introducing, with the trarsforming construct, &
helper plasmid that supplied transposaze aocTivizy but was itself unanle te Transpose into
ctheor ZHA. This trarsposition-defoctive holpor plasric nas an CRT ercoding piggvBac
trarsposase under tne control of the Droscpnila melanogaster hspi0 promoter. One oI the
inverted terminal reweats toat flanx the wild-type plggyBac trarsposase in plggyBac has beer
removed 1n Lthe melper plasnid zo Laal bLre aelper plasmid carnob ilzelfl lnlegrabte aven Lrougn
it encedes for active piggyBac Transoosdse,

Lkeproasible lethality
Cene: tZAV frem Escrerichia coll {(kacterium) znd Herpes simplex (virus) -
Tetracycline-repressible transcripticna’ zctivatcer from tTAY is a syntietic fusion of the
tetR proteir from Zzcherichla coli with VP16 from a type 1 —erpes zimplex virus. The tTE
vrovein pinds Lo and activates expression Zrom Lhe Lelracycline resgponse element [(LRL),
which ircludes rultiole copies of tLne aspecific INA secuence o which CTA bhirnds (tetd)
{Gossen ot al., 1%%4: Gossor & Bufard, 12922) . £TAV also binds tetracyolinces with high
atfinity; trne tetracycline-bcund form of tTAV does nct pind Dk, tTAV trnerefcre zcts as z
tetracycline-regulated switch. Zn toe absence of tetracyoeline, 1t will ‘nguce expression

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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frorm tRE, wohereas in the presence of tetracyeline it will not. Eigh-level sxpression of tTREV
ig vhoushl Lo be delelerlous Lo cells as b can repress Lhels acrmal Lranscriptlon;
Tow-level exoression has no known effect otrner than activaticn of CRE (Berger, et al.,
Daman o= &l., 19%95; Gillesple o7 al., 199Y; Gong ot al., 2004%; Seszon arnd S3ctard, 19932;
Szlghetzi ez z2L1l., 2001). tTAV 21as bkeen uvsed in tungl, plants, mice anc Drosophi_z
melanogaster with no known adverse effects. Unmodifled Tlutella xyloste”’la do ot have a
tTAYV aotivity.

[
030 .
- _)_/INJj

Regulatory sequence: doublasex genarmic region from Zink hollworm, Pectircphcra

gossypiclla - Female-speciZicity is conferred ising triurcated zex-altorrate splicing
segrences frcem —he dcuklesex gerne of Pectinophora gossypiel_a. 3eguence encoding tTAV is
inserted inte tois swlicing sequence, a_lowling for the expression of ETAV in a sex-speclific
manrer, resulting in & conditioral fema’e-letha’l system (Jir et al. 2013} .

A full Tist of construct comoonents is provided in the attached Takle of genetic
cloments.

Feferences:

Berger 5L, et a_. 1990 Selective intmibiticn of activated but not basal transcriptior by the
acidic aclivallion domsin of VPLG6: evidence {cr Lranscripiioral adapicora,. Cell oo,
TT29-12408,

Damxzc H, ot al. 1926
dynamin mutant in =
Cil_esple J7, et &zl
6ll-643.

Cong P, el al. 2005 A dominanl ~elaal genetlc aswsler for autcoidal controel of tre
Mediterranean fruitfly, MNat RBiotecancl 23, 453-45%,

Gosson K, o7 al. 1994 Irnducinle gone cxprozssion syazoms for higher cukaryotic colls. Carr
Jpir Bioteconol Y, L1&8-5%Z0.

Cossen M, ard Bujard H 2992 Tignt control of gere exvression i mamralian cells by
tetracycline— resporsive promoters., Troc Natl Acac Sci USA 89, 5547-5R57 .

Saluhelol 3, el al. Z00L Regulation of vLranscoriplional aclivallicon domain funclion by
ubiguitin, Scierce 293, 16¢5.-1T653,

Jin L, ot al. 2013 Engircored Zemale-specific lethality for aonzzol of post Lopldopnora. ACS
Synthetic Biclogy, Z:160-1tge.

Zably transZormed Hela cells. Meth =rzymol 257, 202-220.

5 Tightly regulated and inducible cxprossion of domirant interfeoring
L 1%97 Zlelogical medistors of irsect ilarunity. Annu Bev Entomol 42,

12. INTRODUCTION

Release Site

Location Name & Description Location Address Contact{s}
1} Eascarvch Farm North MY

County: CGnzario
Proposed Release Start Date: 17172014
Proposed Release End Date: 3/31/201%

No. of Releases: Lp Lo #2/ycar
Cluantity: up Lo 100, CCC
moths/wky 10

anres anres

Location Unigue ID: RFMI1CHT

Location GPS Coordinates: (b)(4)

Release Site History: Managed agziccliczal, cropping, sescazch. Managed agsicclicrzal land azocnd
release site,

Critical Habitat Involved?: Yoz _¥  HNo

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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13. DESIGN PROTOCOLS

Production Design

A detailed description of the purpese for the intreduction of the regulated article including detailed description of the proposed experimental
andfor production design:

Tre clamordback moth strains OX43°9L-Zxy, O0X4318M-Pxy and DX47/6/ni-Pxy show a

tetra@;bline repressible fema_e-letha’l phenctyoe, which could serve as an ingecticide-free means
of cortrolling pest pooulations of diamendoacs molh in Lae field in a specliesz-speciflic mannsr.
Successful pest control will rely uparn streng serformancs of released males, in terms of
temzle-seeking beravior ard mating competitiveness. We will seek —c measire relevant perZormance
traits in cne cr rere mar<-re_esse-recapture field experirments. Tonese will be followed by pest
suppression Lrials, in walch Zlutella zxyloslella-infested [ields will e Lreated wiln [s3200 rale
Plutella xylestella, and the wild nopulaticns menitored and compatred with thase of fiel not. oo
trezted.

Irn Lhe mark-release-recaplure experimenls, we wWwill release up Lo 20,000 male {sEIDL Foulella
wylostella {per release; up to 100,000 males per week) from single or multiple poaints in
experimental fields of up to .0 acres wlarted witn brassicas (e.g. cakbage or broccoll). Zraps
le.g. sticky traps balted with syrthetic sex pheromone) will be placed in and arouna the field,
ugs L 1 ke [rom Lre release polnb, Lo recanlure Lre male molns. Traps will be collected al leasl
orce per week and the recaptured roths screened for tne flucrescence rarker, Additignal PIR
screerning will be conducted to wa_idate tnis wisual screering. Trappirg will continue until no
fsRIZL ma_e moths are recavtured for 2 consecutive weeks. To permit an overlapping seri ot
releases in each experimenial [ield Lral can ke irndependenrnily monllored on Lhae Lraps, [s3200 rale
moths will be scometimes be additionally marked, Tor example using differernt-colored flucrescent
powders, whicn are cormmonly dsed n svch fleld experirents with irnsects (reviewed by Ezgler &
Jackson 23 1 Ann Rev Entorcel 46:521-543) 0 Crop sareling, Zn woich a proportior of the in-field
pranks will be collecied and closely examined in Lhe Laboralory Zor Flulella =myloslells larvae
ard puvnae {(wild-tyoe and Transgenict, will be cenducted ot regular intervals To assess mating
stccess of the fsRIDI males. Each experimenta’ fielc will be surrounded by an apprcx1rate_y
10m-aeep beraer free of potentizl host plants. Upon conpletior of the experiment, the insecticiae
Coragen (chloranlranilliprole) wil; be sprayed on Lhe plants and surrounding area Lo kill
remaining diarcndkack motn lTarva
Zatz from these prelirinary :_eld expe iment=. indicaina the £s%2DL rale relezse rate reguired
to aonieve z ”iwer ove“flocdqu rate f{e.qg. ( )( ) 1, dispersal and field
longevily, will inforr Lhae relesse straleoy dpacy molths Ilnoa suppression
trial thow many FsRIDL males To release, now freguently and from now many points), reguested as
part of trnis permit application. ALl ot tre descrinzed trials will reguire monitoring of a wild
olamondback moth pepu_ation ir up to six experimental fields (up to thres treated witn £sRICC
mal@ rolhs, ard up Lo Lhree untreated) . Trese [Tields, of un Lo 10 acres in size, will be planied
“th bBrassica olarts (e.g. c¢akbage or nproccelil, If the wild diamondback moth population iz not
present ir sutficient numbers at —he Zria_ sices, the experimental fields wil_ be zrtificizlly
infested with male znd ferale motns Zrem a USE-derived wild-type diamonaback meoth strain
currenlly maintained ln Lre ladoratory; dyve-marked wild-Lyoe molas may also e used in
u“k—releu;b—recapfurp &xper1rentf ta osrovide a divect carmparisen with the OX moatns. A proporTion
ot the experirental Zields will ke subjected Zc regular releases (b)(4) 1oz
fsRIZL ma_e moths, in numbers greater thar the estimated recruitn _e motha
i Lhe envirerment, Lo acrieve an cver-Llocding effec. of [s2.D0 rales on Lhe wild male
diamerdback moth population. For eacnh esperiment, fa3iDh male releases will be carnducted for up
to the duration of 2z krzssica crop cycle {anticipated as 3-4 rcntns). Adlult traps {e.g. sticky
traps peited with synthetlc sex proerormens) wi_l be placed in ana arnd each field to monitor the
relallve numbers of wlld-iype and [s32DL rales present, ard Lo oas Lthelr dispersal. Tne
pooulaticors of wild-tyoe rmoths in eacn field, including thoese receiving ne FzRIZL males, will bhe
monitored usirg tre adult traps descrised and wmericcic crow sampling. Relezses wi_l consist of up
to 102,007 £2RIDD mele moths per week (depending on toe overZlcoding ratio reguired) over the
Lreazlrenl [ields over Lhe course of Lresse suppresslon experimenls. Travping wlill conbtinue after
tre last releases of TsRINL male moths, arnd will continua until at least 7 waeks of zere fzRIDL
recaptures. Upcn ccmp_etion of the experirent, the insecticide Corager (crnlorantranilipro’e) will
be spraved on the olarts and surrounding arzea {(within 100 m radius of treated fields) to xill
remaining diarcndlback mob larvae,. Poasi-experiment pasronone Lrappling will conlinue Ior 2 weexs
to moritor field “engevity of 300 roths,

Destination or Release Description
A detailed description of the intended destination {including final and all intermediate destinations), uses, and/or distribution of the regulated
article {e.g., greenhouses, laboratory, or growth chamber location; field trial location, pilot project Iocatlon production, propagation, and
manufacture location; proposed sale and distribution location):
Al geneticelly modified rale diarcndback mots used i the trlals will be reared as larvas oo
non-Letracycline arlificial diel. Releases will ke corduciec from the groundg or vehicle on
Tornell Univerasitwys New York State Agriculfural Research Station., Releases will e <onducted
(b)(4) , dooonding on cxperlmental sogquirerents.
lease sltes (up to 2000 m radius from release site) will be monltored with
Lraps {e.g. sticky Lraps kaited with synbrellic sex pneroncone) . Trans will be collecled at leasl
weekly to cournt tne number of genetically modified maths and wild motns captured on each Trap.
Samples ir the laboratory will be screoened for preoscacoe of the ZzReg? flucrcscont marker, using
fluorescence ricroscopy, and this will be velidated by PCR gdetecticn of tohe DNA construct in

[FeH

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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selacted samvles. Sore non-viable insect zamples will be sent to Cxiteos labs in t-e UK for toe
PIR aralysis, Prior to each Tield release, samplaes from each cchart of male TsRIDL maths will be
serocrod for The flusrescent rmarker ard sexed. Gnly male metihs will be relcazod; —hoe offect on
tre crop will theretore llkely be negligibkle: male activizy is restricted to finding and rmating
femzles, feeding on nectar from Zlcwers, and taking stelter dursing the day.

Confinement Protocols

A detailed description of the proposed procedures, processes, and safeguards which will be used to prevent escape and dissemination of the
regulated article at each of the intended destinations:

Adull genetically modilied moths will e Lransporied in aealed cornlairers labeled as follows
TIORNKLL UNIVERS DY GENRETICALLY MODTETED MOTES FOR RETEASE AT CORKELI UNTVERSTTYS NEW YORK STATR
RGRICOLTURAL EXPERIMENT STATION - AUTEOQRIZED PERSONKEL ONLY™. Inzrctas will he trarspoartod by Rand
or in a wvehic_e by suthorized verscnnel.

Tre conditional lethalily expreszed by Lne [aRIZL construcl means that ferale progeny [rom
matings with Oritec male insects die in trhe absence of teTtra lire, and the Traiz is tharefare
urlikely =o persist irn tae eavirormens. Gther mitligaticon mea z inclnao the lack o known
sexua_ly compatible relstives of Flutella xvlostella n the USA; the plggyBac transposzble

e emenrt used fcr Lhe Lranslorralicn nas ne endegercus [uncliorning Lrarsposase, rerdering 1L
non-autonomous {iT carnot mokilize itself); tne release area will pe monizored extenaively with
traps to attract and collect Zlutella xylostella methsy roloasce Ziclds are no largor —han 10
acres; the Plutel’la xylos:tella can be sprayed with insecticide at any time in the case of
observed adverse events; Lhe genelically engireered Flulella xylosiella will ke securely managea
ard contained in producticn arnd transport; and al. vianle inzects wreaved for tThiz trial trhat are
not roquired for roleaso or additicnal analyals will bo dovitalized by freczirng.

Final Disposition Method: Destruction/Devitalization |:| Other D Sterage in Contained Facility

Final Disposition Description: 7)) rnused genetically mcdiziec eggs, larvae, pLDae and motns not
released, or not nesded in the mass-rearing, wi_l be frozen at a micimuar
ol -23°C 1 B°C Zor 148 h Lo deslrey all Lile slages.

14. ATTACHMENTS

Attachments
BRZ Impertation permit (Exp.9/2013) {13/18/2013 @ 20:05 AM)

Cornel’ University ovroposed field release site (1071572012 8 10:51 AM)

0X4318L zl ele persistence report (10/27/2013 @ 0%:2% AM)

0X4313L ch crtetracycline sensitivity report (071072003 @ J3%:27 AN)

0K4319L corstruct scquencirng report (1471772013 6 09:20 AM)

0X4319L molccular characterisation report (10402772013 @ 09:21 AM)

0X4319% population suppressicn cages report (1071772013 @ §9:23 AM)

‘

0X4319% resistance management report ((U/17/72003 0 05324 AM)

Pegr-reviewad publicaticn (Jin et al., 7013) describing developrent/teszTing of RIIL DBM {(8/2€6/2012 4
05:51 &M}

Takle of genetic
n

e emarts, OX431% and Ox4767 (TU/15/2073 @ 10:50 AM)
4

Threatened or e rgered species (LO/1572003 @ 10:52 aM)

tTAEV expressior levels report (1072772013 @ 0%;21 &M)

15. ADDITIONAL INFORMATION

16. COURTESY JUSTIFICATION

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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I, Anthony Shelton, hereby certify that the information in this application and all attachments is complete and accurate to the best of
my knowledge and belief.

| acknowledge this is not an application to move or import select agents, the genes expressing select agents, or the toxins made by
the select agents, as described in 8 CFR 121.

I will not introduce the regulated articles described in this application until APHIS has deemed the application complete and has
granted the permit. By signing this permit, | agree to comply with any and all state, local, and tribal laws and regulations that may
apply to the intraduction of the articles described in this applications.

If there are any changes to the information disclosed in this application, | will contact APHIS.

17. SIGNATURE OF RESPONSIELE PERSON 18. DATE

Arthory Sheltoen Ootoner 24, 2013

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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United S
QSD_ DZ;:rtrn::::f

APHES  inimal and Bictechnology

4700 River Road, Urit 147

—_— Plant Health Regulatary Riverdale, Maryland
‘ Agnmullure ‘ Inspection Servico Sonvicons 207371236
U.5. DEFARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BICTECHNOLOGY REGULATORY SERVICE
PERMIT UNDER 7 CFR 340
Genglically Engineered Qrganisms or Fraducts)
This permit was generated electronically via the ePermits system
Enclosed is the BRS Permit Application
PERMITTEE R PERMIT NUMBER TE-UE =10
NAME: Lr. arnthoary shellon
DATE ISSUED: Hovember 15, %514
ORGANIZATION: — Cornc 1] EFFECTIVE: Hovenker 1i, 2514
ADDRESS: 520 W, Mors EXPIRES: November 10, 2017
ki)
Gonova, MY T ehih INTRCDOUCTICN TYPE Release
PHONE: {b}(®) PERMIT TYPE Stancarc
FAK: PURPOSE OF PERMIT Tracitional
RELEASE: HY

Under the conditions specified, this permit authorizes the following:

Regulated Article: Flutella xylostella

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL

Jdohrn larney

DATE

mowomber

w0

Znld
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The collection of this information is autherized by the Plant Protection Act of 2000. The information will be used to determine eligibility to receive all types of
permits. No permit will ba issued until this application has been approved,
U.5. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BIOTECHNCLOGY REGULATORY SERVICE

APPLICATIONS FOR PERMIT OR COURTESY PERMIT UNDER 7 CFR 340

{Geneticafly Engineered Organisms or Products)

1. NAME, ADDRESS, TELEPHONE, AND EMAIL OF APPLICANT 2. INTRODUCTION TYPE 3. PERMIT TYPE
Name: Dr. Arnthony Shelten Dlmportat\on Standard
Position: ) . o [ Jinterstate Movement (P:ern:tlt
Organ!zat!on. . Corne’l University/KNYSAES Dlnterslate Moverment and Release POU .Ltz:Sy
Organization Unique ID: ermi
Address: 630 W. Korlh SL. [x]Release

(b}{6)

Gonowva, NY @Riché
County/Province: 4. PURPOSE OF PERMIT
Day Telephone: [ JPharmaceutical Product
FAX: [ JPhytoremediation
Alternate: [ |Traditional
Email 1: b\ (6
Email 2: ( )( )

5. CONFIDENTIAL BUSINESS INFORMATION VERIFICATION (CBI)
Does this application contain CBI? [ ]Yes [{]No

CBI Justification:

K/&

6. REQUEST TYPE

New []Amendment []Renewal

Amendment/Renewal Description:

Previous Permit Number{s):

7. MEANS OF MOVEMENT

Import by alr; relezses manually Zrom the ground/vehicles.
B. VARIANCE VERIFICATION

Have you previously applied for variance(s} that you wish to apply to this permit? [] Yes No
Variance Number(s):

If so, describe in a brief summary how the variance will be applied:

1\:,-’"‘31

8. REGULATED ARTICLE

Scientific Name: Plutella xylesstella
Common Name: Diamondnac moth

Cultivar and/or Breeding Line:

Any hiological material {e.g., culture medium, or host material) accompanying the regulated Article during movement:
Broificial insecl diet. Tais diel will be [rozen al -25°C [or 12 » pricr Lo impor..

Country and locality where the donor organism, recipient organism, and vector or vector agent were collected, developed,
and produced:

Al_ firel engineering cof the transforrming constructs was performed 2t Oxitec Ltd, in the United
Kingaoor.

The genres usaed [rom Lae donor crganisrs arnd Lhe ploggyBac-derived porticns of Lhe vecbors used Lo
builad the transforming construct were clored off-site, ''he recipient orgarism i3 The moth, Plutella
xy_ostella, wiich is endomic in temporate zogicns arounnd —he werld, ircluding the TS52. Thco
recipient Plutella xylcstella strain fcr The Zrznstorration was a wild-type s-Zrzirn cbiained Zrcm
Syvrgente (public limited company), JE, which -as been reared n Cxitec insectaries since 2003,

Processes, Procedures, and Safeguards Description:

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Thls is a vermit regquest Zer 2 vears of seasonral releases (April to Ccteber) of a female-_ethal,
gernelically marked diamondpack moth (maxirum 200,000 rolhs/week), 1n brassica [ields at Lre Cornell
Lntversity research station, Ceneva NY,

Ma_cs of the tranasgenic moths will bo releascd in culzivazed brazsica olots and hiclagical
parzmezers of these moths, such as dispersal and persisternce, measured using —rzps, 20X examp_e
bated with svynthetic sex vhercmone. “he rmeths of the DX4319.-Txy strain carry & stable, Teritable
marx<er toe DsRed? Zlucrescent protein, viewed »ny flucrescence microscepe cr getected by PCR and
Lneir female progeny die In Lne absence of & dielary repressor {(telracycling or suilabkle analogues
supplied in their artificial diet)., 'I'me male-selecting {female-lethal) peretrance of the atrain 1s
=59% (Jin ot al. 2013) . The marker provides a mears of distinguisring roleased moths fronm wild
moths, and female-lethality is z selt-limiting trait ZIn tne wild.

Al_ gereticelly modified moths will be reared in insectaries at Cornell University, Geneva NY. The
facilities and their general operation have been Znspected and approved toroush a vrevicus
imgortalion permit (12-227-102Zmy. Larval resring will e conduoled in quarantine vsing Lae sare
approved procedures as in thiz previcus permiz. Ornly rcths horcrygous for the conditiconal letzal
rransgenc, roarod off ftotracyeline, will ke released. Adult moths will he trarsportod in scaled
cortairers, with at least two layers of containmernt, _abe’ed as Zollows "CORMELL UNIVERSICY
GENETICZALLY MOLDIFZED MCTHS FOR RELEASE AT CCRKELL UNIVERSITYS NEW YORE STATE AGRICULTURAL
EXZERIMEKT STATIOMN - AUTHCRIZED PERSONMNEL ONLY". Znsects will be transvorted by hand or i oa
varicle; Tor each Dalch Lhe number of containers and identily of rmenber of stall superviszling Lhe
re.ease will he recorded,

The transgenic diamcndbzcock moths encode no toxic or a_lergen proteins. The DzRed? marxer protein
has been evaluated in a Kew Protein Consu_tzticen by tohe FDA-CEFSAN in the USA for -umar safety, and
they raised no objecticns to its use In corn plants. “his involved an assessment of the armino acid
gaeguence using bioinformatics analyses in accordance wilh Lthe Cuidance provided by Codex (2003,
the lTakility of the protein in simolated gastric fluid {530} and an examiration of the gere socurce
and history o oxpoesure, as woll as tne toxicity of the protoln using sioinformatics analysis. Tac
amino acid segquence in 0X43127-Pxy is the same zs that evaluazted n tre NZC. -t 1as keen furtrer
evaluated 1n an Exnvironmental Assessment (EA) oy the USDA
(http:/fwww.aphis.usda . gov/brs/aphisdocs/08 33801p dpra.pdf}, which concluded that the corn
Lranslocrmalion evenl Lhal contained Lre Zs5Red? gene was unlikely Lo hecome & plan. pest risk.
AddiTiagnal FAs con ancther GF moath, G pink bollwoerm, exoressing fluor ent genes similar to
ZzRed? have also kheon conducted (attp:/Swww.gpe.gov/fdsys/okg/TR-Z006-04-29/amml/EA-L47E _ntm) and
corncluded that it wazs unlikely to present any hzzarxd Zc trne environmernt.

The otmer wrotein coding region, tTAV, iz regulated by seguences from the sex-determiration gene,
coublesex, from pink bellwerm (Pectinovhora gossypiel_a), that produce different solice variarcts In
ma.es andg [emales: Lhe [emnale Lranscorinl comprises coding seguence [or Lne Lelracvoeline-renressible
tranzcription factor, t1AY, wnhich interacts with The upstream fetracycline resoonse e ement, Tetd
for tRE}, to Zorm a positive-Zeodhack loop that rosulzs irn inscct letralizy prior to adulzhooad.
Cnder —he control cf the dcublesex sex-zlzernate swolicing, lethality s irnduced only In Zemales.
The tTAEV amino soid sequence in QXL319L-Pxy has also keen eva_usted independently using the
bivinformatics zanalyses provided by Codex (2033) for keth votential a”lergenicity and toxicity. No
horaloasies with known allergens or Loxins were determined. This atudy 1s avallable on reqguest,
letracycline can ke provided to the irsect in Tarval artificial diet To suopress female death and
permit coleny @caring in the laboratory. MWeilther piggyBac trarsposase actlvity nor aay antibiotic
resistance is conZerred to the transgenic diarcnchack motn by the intrcduced genetic raterial.

This Zemale-speciZfic lethal trait wes vrevicusly discussed in a USDA Envircnmental Impact Statement
published in Octeober 2008, ertitled Use of Genetically Zngineered Frult Fly and Zink Bel_worm in
AZINIS Flant Zesl Conorol Frograms, wilcen concluded Lhal Lhe use of genetically englineered [rull
flies and pink bhollwerm i APHIS plant pest control programs were the enviroarentally oreferred
alzornative (Rocord of Deocision (Foderal Registor Vol 74 (8Y¥y 21314 2009).

FEetferernce:

Jir L, et al. 2013 Engineered female-specific letzality for control of pest “epidoptera. ACS
Syrthetic Biolegy, Z:160-16¢&.

10. ARTICLE SUPPLIER AND/OR DEVELOPER

Name Location Contact Information
Dr. (b)(e) Oxiteoo Ltd Day Telephone: (0<4-2235-832393
TlIMi¥:cn Zark FAX:
AbIngaon )
0¥ 4ARXK Email:
Jnited Hingdom
County: Cxford (b)(6)

11. PHENOTYPES/GENOTYPE

1} Phenotypic Designation Name:  visual rarker; repressinle lelhality

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Identifying Line(s): OX43187-Pxy, OX<319N-Pxy, COX476/A-Pxy

Construct({s): OXAINE, OXATET

Mode of Transformation: Direcl ‘njeclion

Phenotype Description: The introduced genetic material in the diarmcndback motrn corprises

A description of the anticipated or three protein ceding regions, one Zor rarking the Insects and two for
aduﬂexpms@onoﬁheaﬁaﬂd inducing dealh nefore the insecl reaches adullrcod (in this insiance,
genetic material in the regulated fenales onlyl., The former allows the expressicon of a lsRed?

article and how that expression
differs from the expression in the
non-modified parental organism,

fluorezcent protein originally derivea from a ccoral {Iiscoscma sp.l.
The trarsgenic diamcnchack moth with trhe marker gore fluoroscos woion
excited by 1llumination of the apprcprliate wavelength. These
fluvrescent proteins, which have been usea as rarkerxs n a wide range
of vertebrate and inverlebrale specles, conler no wnown corpelilive
advantage ar disadvantage Lo the recipient, and ng ecclogical or
other consaquences resulting froem incorooratiorn of these markers into
the trarsgenic diamcnchack moti can bo cnvisiored. The non-mogificd
diarcndback moth has no tlucrescent proteirn gere; theretcre, 1:- does
not fluorescence wien illuminated under the sarme llght freguency.
Nelvther piggyBac Lransposase aclivily rner any anlibiollc resistance
is conferrad Lo the transgenic diamcndback motn by the intreduced
genetic material,

Phenotypeis)

MGG - Visual marker; ZaRec? Tlucrescent. Prolein Dxpression

Genotype(s)

Screenable Marker
Cene: ZsRedZ from Discosoma sp. — Screenable marker gene DsBed?Z from Discoscma spp —
Allows the expressicn of & fluorescenl protein from Dizccsora zpn. Fluorescenl protein of
the CFP superfarily (DzRed?) under zhe control of a hrZiel promoter/ennancer seguence, wWhicoh
iz from Autographa californica ruclear poelynedrosisz vires (AcMNPYY, A Cransgenic dilamondback
mots with trhe marker gere will fluasresce waich oxcited by iatense illumiration of the
appropriate wavelength. These Zlucrescernt protelns, which have heen used as marxers in a
wiae range of wvertebrate and inwvertebrate species, confer nwo khown coempetitive advartage or
dizadvariage Lo the reciniert, and re adverse eccloglcal effect cr olher cornsequences
regulting from incorooration of these markers intoe the Transgenic diamorndback moth are
envisiored, Hapresszicn of a flucreszcent orotein will thevefore permit released medified
motns to he distinguisacd Zrom cnmodificd.

Veotor Sequence: plogyZac (nen-—auntorcmous) frem piogyZac Zrxom Trichoplusia ni {moth)

- Transfcrmalior Vecotor [ror Trichopluzia al (nmoth) - Tflecis germline translorralicn of
diarcndéback motn from piggyBac Trom Trichoplusia ni (math) - 3' end of piggyhac, piggy3ac is
a INA (decoryribonucieic acid) transpesakle element that, onty wren ifts TR (inverted

torrminal repeats) are irtact, i1s capable of integrating DRE flarking by clerent-speocific THA
into ctner DWA —hrough rediation oI a transpcsase erncoded by an ORFE (open reading Zrame)
witmin the element. In the censtruct used for transfermatior o2 the vink bollworm, the
Lrarsposase gene of the nigoyBac element was irreversibly deslroyed by lnserliorn of Lhe
trarsgere. Transformation was effected by introducing, with the trarsforming construct, &
helper plasmid that supplied transposaze aocTivizy but was itself unanle te Transpose into
ctheor ZHA. This trarsposition-defoctive holpor plasric nas an CRT ercoding piggvBac
trarsposase under tne control of the Droscpnila melanogaster hspi0 promoter. One oI the
inverted terminal reweats toat flanx the wild-type plggyBac trarsposase in plggyBac has beer
removed 1n Lthe melper plasnid zo Laal bLre aelper plasmid carnob ilzelfl lnlegrabte aven Lrougn
it encedes for active piggyBac Transoosdse,

Lkeproasible lethality
Cene: tZAV frem Escrerichia coll {(kacterium) znd Herpes simplex (virus) -
Tetracycline-repressible transcripticna’ zctivatcer from tTAY is a syntietic fusion of the
tetR proteir from Zzcherichla coli with VP16 from a type 1 —erpes zimplex virus. The tTE
vrovein pinds Lo and activates expression Zrom Lhe Lelracycline resgponse element [(LRL),
which ircludes rultiole copies of tLne aspecific INA secuence o which CTA bhirnds (tetd)
{Gossen ot al., 1%%4: Gossor & Bufard, 12922) . £TAV also binds tetracyolinces with high
atfinity; trne tetracycline-bcund form of tTAV does nct pind Dk, tTAV trnerefcre zcts as z
tetracycline-regulated switch. Zn toe absence of tetracyoeline, 1t will ‘nguce expression

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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frorm tRE, wohereas in the presence of tetracyeline it will not. Eigh-level sxpression of tTREV
ig vhoushl Lo be delelerlous Lo cells as b can repress Lhels acrmal Lranscriptlon;
Tow-level exoression has no known effect otrner than activaticn of CRE (Berger, et al.,
Daman o= &l., 19%95; Gillesple o7 al., 199Y; Gong ot al., 2004%; Seszon arnd S3ctard, 19932;
Szlghetzi ez z2L1l., 2001). tTAV 21as bkeen uvsed in tungl, plants, mice anc Drosophi_z
melanogaster with no known adverse effects. Unmodifled Tlutella xyloste”’la do ot have a
tTAYV aotivity.

[
030 .
- _)_/INJj

Regulatory sequence: doublasex genarmic region from Zink hollworm, Pectircphcra

gossypiclla - Female-speciZicity is conferred ising triurcated zex-altorrate splicing
segrences frcem —he dcuklesex gerne of Pectinophora gossypiel_a. 3eguence encoding tTAV is
inserted inte tois swlicing sequence, a_lowling for the expression of ETAV in a sex-speclific
manrer, resulting in & conditioral fema’e-letha’l system (Jir et al. 2013} .

A full Tist of construct comoonents is provided in the attached Takle of genetic
cloments.

Feferences:

Berger 5L, et a_. 1990 Selective intmibiticn of activated but not basal transcriptior by the
acidic aclivallion domsin of VPLG6: evidence {cr Lranscripiioral adapicora,. Cell oo,
TT29-12408,

Damxzc H, ot al. 1926
dynamin mutant in =
Cil_esple J7, et &zl
6ll-643.

Cong P, el al. 2005 A dominanl ~elaal genetlc aswsler for autcoidal controel of tre
Mediterranean fruitfly, MNat RBiotecancl 23, 453-45%,

Gosson K, o7 al. 1994 Irnducinle gone cxprozssion syazoms for higher cukaryotic colls. Carr
Jpir Bioteconol Y, L1&8-5%Z0.

Cossen M, ard Bujard H 2992 Tignt control of gere exvression i mamralian cells by
tetracycline— resporsive promoters., Troc Natl Acac Sci USA 89, 5547-5R57 .

Saluhelol 3, el al. Z00L Regulation of vLranscoriplional aclivallicon domain funclion by
ubiguitin, Scierce 293, 16¢5.-1T653,

Jin L, ot al. 2013 Engircored Zemale-specific lethality for aonzzol of post Lopldopnora. ACS
Synthetic Biclogy, Z:160-1tge.

Zably transZormed Hela cells. Meth =rzymol 257, 202-220.

5 Tightly regulated and inducible cxprossion of domirant interfeoring
L 1%97 Zlelogical medistors of irsect ilarunity. Annu Bev Entomol 42,

12. INTRODUCTION

Release Site

Location Name & Description Location Address Contact{s}
1} Eascarvch Farm North MY

County: CGnzario

Proposed Release Start Date: 17172014
Proposed Release End Date: 3/31/201%

No. of Releases: Lp Lo #2/ycar
Cluantity: up Lo 100, CCC
moths/wky 10

anres anres

Location Unigue ID: RFMI1CHT

Location GPS Coordinates: (b)(4)

Release Site History: Managed agrimiltural, oropping, research. Managed agricultural land around
releasze zite.

Critical Habitat Involved?: Yas _X_ Mo

13. DESIGN PROTOCOLS

Production Design

A detailed description of the purpese for the intreduction of the regulated article including detailed description of the proposed experimental
andfor production design:

Tre clamordback moth strains OX43°9L-Zxy, O0X4318M-Pxy and DX47/6/ni-Pxy show a
tetracycline-repressikle fema_e-letha’ phenctype, which could serve as an insecticide-free means

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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of controlling pest populatiors of diamcendbzc< moth in the field in a species-specific manner.
Successful pest control will rely upoarn streng Derformance of released males, in terms of
fomalo-scoking boravior ard mating cormsotitivencas. We will zeck —e measire rolovant porZormancs
traits in cne cr rmcre marx-relezse-recaptire field experirments. Trnese will be tol_cwed by pest
suppression trizsls, in which Flutella zyvlostella-infested fields will be freated with £s33200 nmzls
Plutella xylostella, and the wild oopulaticns menitored and compared with those of Tlelds not 3o
ftreatod.

Ir the mark-release-recapiure experimnents, we will relesse up to 20,020 male fsRIDL Flute’la
“ylostella {per release; up Lo 100,000 maes per week) from zingle or mulziple points in
cxoorimenztal ficlds of up to 10 aczes olarted with brassicas (o.g. ﬁabbaqo or broccoll). Traps
[e.g. sticky traps balted witn svyrnthetic sex pheromone) will be placed in and around the tield,
up to 1 kr from the release point, to recapture toe male rmeths. Traps will be coll_ected at lesast
orce per week and the recaontured roths screened for the Tlucrescence rarker, Additicnal PIR
serocring will bo conducted fto validaze this wisual zezcering. Tracpirg will continue until no
tsRIZL ma'e moths are recantured for 2 consecutive weeks. To permit ar overlapping series ot

releases In each experlmertal fie’d trmat can be indepencertly monitored or the traps, £s3200 rale
meths will be sometimes be additiconally marked, Tor example using differernt-colored Tlucrescent
powdors, which are cormonly dscd In mich ficld experirents with irscons (roviowoed by Eagler &

Jackson 2001 Ann Rev Entomcl 46:521-543) . Crop sarmpling, Zn wnich a preportion oI the in-tield
plants will be collected and Llo'elv examnined in the _aboratory Zfor Plutella xvlostells larvae
ard pupae {(wild-tLyoe and Transgenict, will be conducted ot regular intervals To assess mating
suzoccss of the £sRIDI males. Each coxporimental field will bo surrounded by an approximatel
ldm-ceep bcrcer free of potentizl hcst plants. Upon completion oI the experiﬂent, the insecticide
Corzagen (chlorantraniZiprole) will be sprayed cn the plants and zurrounding area o kill
remairing diarcndbkack motn larvae,
Zata from theso preliminary Zield exporimenta. indicazing the fsRIDD rmale rolease rate reguired
to zcrnileve z gilver overtlocding rate ((b)(4) J, dispersal and tield
longevity, will inforr the re_ease str doack moths in a suppression
trial thow mary FsRIDL mates o release, now freguent’y and Trom now many peints), reguested as
pazt of this pormit apolication. All of the described trials will rzogquire monitoring of a wild
cdlamorndback moth peopulation in up to six experimerntal tie ds (up o tnree freated witn fsRIZL
male meths, ard up to three untreated) . Trese fields, of vep to 10 acres in size, will be plantea
‘th krassica olarts (e.g. <akbage or brocceli), If the wild diamcndback roth population et
proscnt ir sufficient nunbers at —he —rial sizes, the oxperimental fielos will he artificially
irtested with mzle znd ferale motns Zrcm a JSh-cerived wild-type diamoncback metlh strain
currerntly mairtzired in the laboratory; dye-marked wild-type reths may alsce be used in
mark-releldse-recapture experirents to orovide a direct comparisen witn the OX moths. A oDroporoicn

of the oxperirmental Ziclds will ke subjocted —o rogular rolcases (b (4) o0z
tsRIZL ma'e moths, in numbers greater thar the estimated recruiitm _e moths
i the envirormen:t, to acnieve an cver—-floceding effect of 33700 rales on the wild ma_e
diamerdback moth pepuaaticon. For each experiment, F32DL male releases will be cornducted for up

to tho duration of a :1ca arap oyolao (ant_klpatgd as 3-4 montnsy. Aoult fraps :
traps pzited with synthetlc =sex prerorcne) will be placed in and arournd each field to monitor the
relative rumbers of wild-:type and £s37DL rales present, ard to assess thelr dispersal. The
poeoulaticors of wild-tCyoe moths in eacn field, including these receiving nc TzRIZL males, will be
monitorea using trhe adult traps describod and ocoriccle crow zampling. Roleases will consist aof up
to 100,000 £sRIDL male moths per week (depending on tne overZ_coding ratio reguired) over the
treatrent fie ds over the course of thess suppression experiments. Traovping will continus after
CLre last releases of TsRINL male rmoths, arnd will continug until ot lsast 7 waeks of zerc TzsRIDL
rocaptures. Upon completion of the cxperiment, the inscotlcoide Corager (crlorantraniliprole) will
be spraysd on the plarts and surrounding area (within 10C m radiuas oI treated tie ' ds) to xill
remaincing diamend dback mot™ larvas. Post-axperimant pheromone trapping will continve for 2 weexs
to moritor field “cngevity of 32100 mobhs,

Destination or Release Description
A detailed description of the intended destination {including final and all intermediate destinations), uses, andfor distribution of the regulated
article {e.g., greenhouses, laboratory, or growth chamber location; field trial location, pilot project location; preduction, propagation, and
manufacture location; proposed sale and distribution location):
Lol genetically modiZled rmale diarcndback metn used in the trials wil_ be rearec as larvae on
non-tetracyeline artificial diet. Releases will be conductea from the grouna or vehicle on
Cornell Triverailwvs Wew York Stale Asricultural Researcrn Statlorn, Releases will e conducled
(b)(4) , devending on experimartal requirarments,

lease sites {up tc 000 m radius from release site) wil_l be monitored with
traps f{e.o. szticky traws baited with syntoetic sex pheromone) . Travs will be collected at least
weekly Lo counl Lie aumber of genelically modilisd molths andg willd mobts capluared on each Lrap.
Samples irn the lakcrateory will bhe screened for presence of the DsRedl flucrescent marker, using
t_ucrescernce ricroscopy, and —his will pbe valldated by PCR cetecticn of trne [NA construct in
selacted sameles. Sore nor-visble insect samples will be sent to Cxitecs labs irn t-e UK for toe
PIR anralysis, Prior bo each Zleld release, sarnles from each C.\’_,hJJ:'L af ma' TERIDL moiths will be
soveered for the fluarescent marker arnd zexed, Only male rmoths witl bhe releaszsed; the effect on
tre crcp will therefore likely be neg_igible: male activizTy 1s restricted to finding anc rating
femeles, feedaing on nectar from Zlcwers, and ftaking stelter dursing the day.

ibran

Confinement Protocols

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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A detailed description of the proposed procedures, processes, and safeguards which will be used to prevent escape and dissemination of the
regulated article at each of the intended destinations:

Adult genetically modified moths will e Transported ‘n sealed cortairers labeled as follows
TZOZNELL UNIVEXSITY GENETICALLY MCDIFIED MOTES FOR RELEASE AT CORNELL UNIVERSITYS NEW YORE STATE
AGRICULTURAL EXPERIMENT STATICN - AUTEOQRIZED ZERSCHNNEL OMLY". Insects will be transported by hand
or in a wehicle by auathorized perscnnel.

ITme condizional lethality expressed by the faR1II construct means that farale progeny from
matings with Oxitec male Insects die In trne absence of teTracyclire, and The —rait is therefore
urlikely to persist in the environmenst. Cther mitigation reasures inc_uge the lack of known
sexua.ly compalible relatives of Zlutella xyloslella in Lhe U5A; Lhe plggyBac Lransposable

e emert used for The Transforrmation nas no endegerncus functiorning transposasse, rendering it
non-actonomcous (it carnct mokbllize itselZ); trne release area will be ronizcored exzensively wizh

traps to attract and cellect Zlutella zxyvlostella reths; release Zields are no larger than 10
acres; Lhe Plutella xylosiella can be sprayed with Insectlicide ab any time in Lhe case of
chkserved adverse eventsy the geneTtically engireered Plute la xylostella will ke zecurely ranaged

ard containec in production arnd transpcrt; znd al’ wviaole insects reared for —his trial tnzt are
not reguired feor release or additicenal analvels will be devitalized by freezing.

Final Disposition Method: Destruction/Devitalization |:| Other |:| Sterage in Contained Facility

Final Disposition Description: 211 inused genelically medified eggs, larvae, pupze and molrs nol
released, or net nesded in the mass-rearing, witl be frorzen at 4 minimuam
of -23°C + 5°C for 4% h to destroy all Tife stages.

14. ATTACHMENTS

Attachments

BRS Impertaticon permit (Kxp.%/72012) (101872013 @ T0:05 AM)

eld release sile {10/15/2013 3 1U:51 AM)
Lo(10/77/72013 @ 0%:23 2M)
0X4318L chlertetracycline sensitivity report (J0/17/72C23 @ 0%:22 AM)
0¥4319L construct sequencing report {10/17/2013 @ 09:20 AM)
0¥4319L molecular characterisation report {(10/.7/2013 @ 0%:21 AM)
0X4319L population suppression cages report (10/17/2013 @ 05:23 MM)

Cornel. Jniversily proposed

[i
OxA313L allele persistence repor

0X4319L resistance management report (071072023 @ 08:34 AN

Poor-revicewed publicaticon (Jin ot al. 2013) descrikbing doveloprment/toszing of RIZL DBM (372472013 3
02:91 AM)
Tabhle of qgenetic e _emerts, O0K4319 and COX47¢6¢ (L0/15%/2023 @ 10:50 AK)

Threatencd or endargored spocics (2071572023 @ 10:52 2N

LTAV expressiorn levels report (1072772013 @ 09:21 AM)

15. ADDITIONAL INFORMATION

16. COURTESY JUSTIFICATION

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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I, Anthony Shelton, hereby certify that the information in this application and all attachments is complete and accurate to the best of
my knowledge and belief.

| acknowledge this is not an application to move or import select agents, the genes expressing select agents, or the toxins made by
the select agents, as described in 8 CFR 121.

I will not introduce the regulated articles described in this application until APHIS has deemed the application complete and has
granted the permit. By signing this permit, | agree to comply with any and all state, local, and tribal laws and regulations that may
apply to the intraduction of the articles described in this applications.

If there are any changes to the information disclosed in this application, | will contact APHIS.

17. SIGNATURE OF RESPONSIELE PERSON 18. DATE

Arthory Sheltoen Ootoner 24, 2013

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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- Agricuitare

(mn
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Department of == Plant Health Regulataory Riverdale, Maryland
‘ Inspection Service Services 207371236

SUPPLEMENTAL PERMIT CONDITIONS

For Release of Plutella xylostella

All persons working with the genetically-engineered (GE) diamondback moth must be informed of these permit conditions. Anyone working with these insects must agree
to and sign/ initial these conditions before beginning work. These signed conditions do not need to be submitted to USDAS APHIS but must be readily accessible in the
event of an inspection and presented upon request.

Note: these cenditions may be copied and stored electronically for electronic signature and initialing provided that the permit number, authorized organisms and life
stages, release locations, and authorization statement all appear on the document with the permit number. The residency condition does not need to be signed. Signing
thase condiions only indicates that the persen working under this permit has read them: the permit holder is the sole responsible party under this permit.

Mudifications to the containment of these organisms must be approved prior to making changes by applying for an amendment in ePermits

This permit does not authorize movement or use of plant pathogens listed in the Public Health Security and Bioterrerism Preparedness and Response Act of 2002, If any
argarism listed as a Select Agent is identified from materials associated with this research, the permit holder is reguired to notify APHIS, Agricultural Select Agent
Program {ASAP) immediately by phane at 301-851-3300, and within seven (7) days submit APHIS/CDC Form 4 {Report of Identification of a Select Agent or Toxinina
Clinical or Diagnostic Laboratory) to APHIS, ABAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 {see instructions at:

hitp:Awww . aphis. usda goviprogramsiag_selectagentindex.shtml). Failure to comply with this reguirement is a violation of the Agricultural Bioterrorism Protection Act of
2002.

If organisms that are not authorized in this permit are received. the permit holder must take all prudent measures to contain the organism(s) and notify the BRS
Compliance Staff by contacting a compliance officer immediately {that 1s, within cne business day) by calling 301-851-3935 or by e-mail to
BRSCompliance@aphis.usdagov. The permit holder must immediately notify the permit unit of the destruction of regulated organisms received under this permit, as
above. Similarly, the permit holder must immediately notify the permit unit if faciliies are destroyed or decommissioned for any reason.

The permit holder rmust maintain an official permansnt work assignrment at the address identified on this permit. IF the permit holder ceases assignrment/affiliation at the
address identified on this permit, or personnel circumstances change in any way, then a compliance officer must be notified at the BRS Compliance Staff immediately
{that is, within one business day) by either {a) email to BRSCompliance@aphis.usda.gov, {b) verbal communication at 301-851-3935, or {¢) conventicnal mail to BRS
Cornpligrce Staff, 4700 River Road, Riverdale, Unit 81, MD 20737, The permit holder must destroy all regulated organisms prior to departure unless the permit holder
either (a) requests cancellation of this permit and complies with all permit-specific termination conditions, {b) applies for and receives a permit to move the organisms to
a new facility, or {c) relinquishes centrol of the regulated organisms to a qualified individual who obtained a permit for the continued use of these regulated organisms
prior to this permit holder's departure.

All laboratories and growth chambers where this genetically engineered insect is employed will be locked with limited access by authorized personnel. In each area
where a regulated genetically engineerad organism is Used, at least ang sign must be posted stating that & regulated genetically enginesred organism is being used.

Upon completion of research all engineered insects (except those retained for future research), will be disposed of by freezing at -20 for 24 hours/or autoclaving.

There is to be na further distribution of these genetically engineerad insects under this permit without pricr approval from State {intrastate movement) and Faderal
requlatory officials.

THIS AUTHORIZATION 15 VALID FOR THE RELEASE INTQ THE EMVIRONMENT OF THIS GENETICALLY ENGINEERED INSECT ONLY IN THE AREAS
DESCRIBED IN THE APPLICATION.

THIS IS A CROP DESTRUCT TRIAL. Brassicas will be destroyed at the end of the research figld trial. No plants of produce shall be used for foed or feed. Upon
completion of the experiment, the insecticide shall be sprayed on the plants and surrounding area within a 100 m radius of treated fields to kill remaining diamondback
moth larvae.

Without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulatory officials shall be allowed to inspect the conditions
under which this genetically engineered insect is being kept.

Reporting an Unauthorized or Accidental Release

a. According to the regulation in 7 CFR § 340.4{f) 10)i), APHIS shall be notified orally immediately upon discovery and notified in writing within 24 hours in the event of
any accidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRE Compliance Staff at (301) 8351-3935 and ask o speak to a Compliance and Inspection staff member. Leave a
verbal report on voicemail if the phone is not answered by a Compliance Officer,
- In addition, in the event of an emergency in which you need to speak immediately to APHIS personnel regarding the situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the region where the field test occurs:

For Western Region, contact the Western Region Biotechnologist at {9703 494-7513

or e-mail: BRESWRBT@aphis.usda.goy

For Eastern Region, contact the Eastern Region Biotechnologist at {919) 855-7622 or e-mail. BRSERBT@aphis.usda.gov Or

The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant Health Directars is available at:
http:/'www.aphis. usda.goviservicesireport_pest_disease/report_pest_disease.shtml,

ar

http:ipest. ceris. purdue_edulstatesalact htrml

b, Written notification should be sent by one of the following means:

By e-mail:
BRSCompliance@aphis.usda.gov

By mail:
Biotechnology Regulatory Services (BRS)

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

Jihr

arne Newoambier 0, #0014
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=—~= Plant Health Regulatory Riverdale, Maryland

USD United States APHIS Animal and Bintechnology 4700 River Road, Unit 147
L Department of —_——
—“ Agricuitare ‘ Inspection Service Services 20737-1236

Regulatory Operations Program
USDAAPHIS

4700 River Rd. Unit 91
Riverdale, MD 20737

Additional instruetions for reporting compliance incidents may be found at hitp:/swww.aphis usda.govibiotechnology/compliance_incident, shimi

{13) No person shall move a regulated article interstate unless the number of the limited permit appears an the cutside of the shipping container.

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

Newoambier 0, #0014

Jdohrn larney
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
e ——

- Agricuitare

Department of == Plant Health Regulataory Riverdale, Maryland
‘ Inspection Service Services 207371236

Standard Permit Conditions for the Introduction of a Regulated Article
(7 CFR 340.4 {f))

Permit Conditions: A& person who is issued a permit and his/her employees or agents shall comply with the following conditions , and any supplemental conditions which shall be
listed on the permit, as deemed by the Deputy Administrator 1o be necessary 1o prevent the dissemination and establishment of plant pests:

(11

The regulated article shall be maintained and disposed of {when necessary) in a manner o as to prevent the dissemination and establishment of plant pests.

All packaging material, shipping contdiners, and any other material accompanying the regulated article shall be treated or disposed of in such a manner as to prevent
the dissemination and establishment of plant pests

The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.
The regulated article shall be maintained only in areas and premises specified in the permit.

An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and to any records relating to the introduction of
a regulated article.

The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the date of importation,

The regulated article shall be subject to the application of measures determined by the Administrater fo be necessary to prevent the accidental or unauthorized release
of the regulated article,

The regulated article shall be subject to the application of remedial measures (including disposal) determined by the administratar to be necessary to prevent the spread
of plant pests.

A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the field test. A field test report shall include the
APHIS reference number, methods of observation, resulting data. and analysis regarding all deleterious effects on plants, nontarget arganisms, or the environment,

AFHIS shall be notified within the time periods and manner specified below, in the event of the following cocurrences:

{i} Crally notified imrmediately upon discovery and notify in writing within 24 hours in the event of any gccidental or unauthorized release of the regulated article;

{iij In writing as soon as possible but not later than within 5 working days if the requlated article or associated host organism is found to have characteristics substantially
different from those listed in the application for a permit or suffers any unusual sceurrence (excessive mortality or morbidity, or unanticipated effect on non-target
organisms).

A permittee or his/her agent and any person who seeks to import 2 regulated article into the United States shall:

{iy Import or offer the regulated article for entry only through any USDA plant inspection staticn listed in 7 CFR 319.37-14;

{iijNotify APHIS promptly upon arrival of any regulated article at a port of entry, of its arrival by such means as a manifest, customs entry document, commercial invoice,
waybill, a broker's document, or a notice form provided for such purpose; and

(i) Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

Jihr

arne Newoambier 0, #0014
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
— -—a‘ Plant Health Regulatary Riverdale, Maryland

Department of

- Agricuitare

Inspection Service Services 207371236

penalifes a5 authorized by the Plam Profection Act (7 U.5.C. 7rO1-7772).

Any regidated article introduced not in compliance with the requirements of 7 CFR 340 or any standard or supplemental permit conditions, shall be subjec! to the immediate
application of such remedial measures or safegquards as an inspeclor determines necassaty. fo prevent fite infroduction of such plant pests. Any regulated article introduced not it
compliance with the requirements of 7 Code of Federal Reguiation Part 340 or any standard or supplemental permit conditions, shall be subject to the immediate application of
such remedial measures or safeguards as an inspecior determines necessary, o prevent the intraduchion of such plant pests. The responsible party may be subject to fines or

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL

Jdohrn larney

DATE

mowomber

w0

Znld
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APPENDIX ]

Plcasc sce OX4319L-Pxy population suppression cage%)lport (10/07/2G13) attached to the
release permit application for details on the previous caged trial carried out using the
OX4319L-Pxy strain.
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Importation permit 12-227-102m
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Plant Health

USD United States APHES  Animal and
= 2 Department of —_—

=
‘ Agnaullure ‘

Inspection Servico

Biolechnology
Regulatary
Services

4700 River Road, Unit 147
Riverdale, Maryland
207371236

U.5. DEPARTMENT OF AGRICULTURE

ANIMAL AND PLANT HEALTH INSPECTION SERVICE

BIOTECHNOLOGY REGULATORY SERVICE
PERMIT UNDER 7 CFR 340

Genglically Engineered Qrganisms or Fraducts)

This permit was generated electronically via the ePermits system

Enclosed is the BRS Permit Application

PERMITTEE NAME:
ORGANIZATION:
ADDRESS:

PHONE:
FAX:
DESTINATION: )4

PERMIT NUMBER
DATE ISSUED:
EFFECTIVE:
EXPIRES:

LiepEu-TuEm
Gentarber 12, 017
Gentamrner 1h, TO1Z

September 15, 2013

INTRCDUCTION TYPE

PERMIT TYPE

PURPOSE OF PERMIT

Importaticr
Sraraarc

Tracitional

Regulated Article: Flutella xylostella

Under the conditions specified, this permit authorizes the following:

Parmit Mumbar: 12-227-1002m

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL

SToven Moo BonnohT

DATE

Sontornns

1, 200

Puge | 0i 9
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Application No. 12-227-102m

The collection of this information is autherized by the Plant Protection Act of 2000. The information will be used to determine eligibility to receive all types of
permits. No permit will ba issued until this application has been approved,
U.5. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BIOTECHNCLOGY REGULATORY SERVICE

APPLICATIONS FOR PERMIT OR COURTESY PERMIT UNDER 7 CFR 340

{Geneticafly Engineered Organisms or Products)

1. NAME, ADDRESS, TELEPHONE, AND EMAIL OF APPLICANT 2. INTRODUCTION TYPE 3. PERMIT TYPE
Name: Frof. Anthony Shelton Importat\on Standard
Position: Frofessor of Entomclogy Dlnterstate Movernent Permit
Organization: Corne-l/NYEAZS [ interstate Movement and Release (P30urt$3y
Organization Unique ID: ermi
Address; 6.4 W. NorLh SL. [(IRelease

Geneva, NY 144386

County/Province:
Township/lsland:

4, PURPOSE OF PERMIT
[ Jindustrial Product

E:;;(_‘I‘elephone: {b)(6) (b)(6) [ JPharmaceutical Product
: A= adi- o
Alternate: 2:5-723-(b){B) [ ]Phytoremediation

[ Jrraditional
Email 1: (b)(a)
Email 2:

5. CONFIDENTIAL BUSINESS INFORMATION VERIFICATION (CBI)

Does this application contain CBI? [JYes []Ne
CBIl Justification:
K/A

6. REQUEST TYPE
New []Amendment [Renewal []Variance []Amendment, Renewal andior Variance

Amendment/Renewal Description:
Previous Permit Number({s}:

7. MEANS OF MOVEMENT

Expross carrier or in baggage or carry-on luggage

8. VARIANCE VERIFICATION

Have you previously applied for variance(s} that you wish to apply to this permit? [] Yes No
Variance Number{s):

If so, describe in a brief summary how the variance will be applied:

N/E

9. REGULATED ARTICLE

Scientific Name: Plutel_a xylossella
Comimon Name: Diamondoack moTh

Cultivar and/or Breeding Line:
Fhenotypic designation name: ZsRICDL

Any biological material {e.g., culture medium, or host material) accompanying the regulated Article during movement:
hromificial inscct dict

Country and locality where the donor organism, recipient organism, and vector or vector agent were collected, developed,
and produced;

Al. Firal engineering of the transforming constructs was performed at Oxizec Ltd, in The United
Kirgdar,

Tae geres usod form the donor crganisms ard the plggvBac-derived porticns of —he vectors uwsod to
balld —he transtorming coastruct were cloned off-site. The recipient orgarnism i1s the mecth, Plutella
xyv_getella, which 1s endemic in temperate reglens around the werld, including the JSA.

Tae recipienl Plutella xylcocslella slrain for Lhe translorralicn was a wild-Lype zirain oblained
from Syngenta olg, UK, which nas been reared in Oxitec insectaries since 2003,

Processes, Procedures, and Safeguards Description:

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).

Page 2 0i 9
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Application No. 12-227-102m

10. ARTICLE SUPPLIER AND/OR DEVELOPER

Name Location Contact Information
(b} (6) Oxitoo Ltd Day Telephone: +4< 123h: 832303
/L Milzen sark FAX: P44 1235 8611736
Oxfora )
OX1i 4RY Email:
Jnited Einodom
County: OCxfordshire (b) (6))

11. PHENOTYPES/GENOTYPE

1) Phenotypic Designation Name:  £s=-0°

Identifying Line(s):

Construct({s): farinn

Mode of Transformation: Direct injection

Phenotype Description: Genetically modified Plutellz xylostel a were procltced using tre

A description of the anticipated or trarsposable elemsnt piggyZac, isolated from the cabbage locper moth,
actual expression of the altered Trichiplusia ni. These transposcns insert in single or mulsiple
genetic material in the regulated coples in the melh genome. Iel/Nrs specilic promolers derived from
article anc how that expression autographa californica nuclear oolyhedrosis virus (ACMNPY) are used

differs from the expression in the

- X to drive tho exwroasion of the flusrescent zroneins DskedZ, which
non-modified parental organism. - -

enakrles easy visuallzaticn ct the trznsgenes.

Phenotypeis)
MG - Pigment cecmpoasiticn altered

OC - Sterile

Genotype(s)

Sterile
Cene: Screerable marker Gene from Discosors sovp — Allcws the expressicn of a
fluorescent protein Zror Dizcoscma spp. this allows the expressicn of a flucrescent

orowein ¢f Lhe GIP superlamlly (DsZedZ) under Lre conlrol of a nrSiel promoler/enhancer
sezuence, which is from Autcographa califoraica ruclear polynedrosiz virus (ACMNZVY, A
trarsgoric diamondhack meth with the marker gone will Zluoresce wher oxeited by illumination
ct —he approwpriate wavelengzh. “hese flucrescent proteirs, whicn have been used zs rarkers
in a wide range cof verteprate and invertebrate svecles, confer ne kroown conpetitive
advantase or disadvantage to the recipient, and no adverse ecological effect or other
consedquences resulting {ron lncorporalion of Laese rarkers nlo Lhe Lransgenic diancndback
moth are envisioned, 'The uarcdified motns are not strengly fluarescent, Rxpression of a
fluszascent croneln will thcreozo pornit all other modificd moths —o he distinguizihod from
unmoditied.

Enhancer: Erhancer from Zscherichia celi - Tetracyoline-repressikble transcriptiornal
aclivalor from _TAV 1s a synthells fusicon of Lhe LelR proleln from Eschericria ool with
YPLG from a type 1 herpes sinplex virus tnhe ©FA protein binds e and activates expression
frorm the tetzacyoline resporsce oloment (TRZ), wrhich includes miltiple coples of the specific
DNA segrence to which t£ZA binds {(tezD} (Cossen et a_., _934; Gossen & 3ulard, 193%2). tTAV
also binds ftetracyoelines with high affirity; the tetracyclive-bound forrm of tTAY does not
opind DKE. tZAV therefore zcts as & tetracve_ine-regulated switcn. Ir the absence of
lelracycline il will induce expressicn from LED, whiereas in Lhe oresence of lebracyoline in
Wwill noT, High-Tevel expression of TTAY i3 thought o be deletericis Lo cells as it can
zopross thols normal transcripticn; low-lovel exsressiorn has no known offcet othor Than
activaticn of tRE (Berger, et a_., _920; Darke et a_., _93%; Gillespie et a_., _98Y; Gorg ez
al., 2035%; Gossen ard Suvjerd, 1992, Salghetti et al., 2201y . tTAV has been vsed in fungl,
wlarts, mice and D. melancgaster with no known adverse effects. Jnmodiflec Zlutella
xvloslellsa do nol fave a LTAY acliviiv.

Gone: Fomale-speociZicity from Eazchorichia ooli - tT2YV iz inzerted into gononic
reqgicns containing speclific seguences erabling the alternative spolicing zllowing for the
expression of tZAV In a sex-specific marner, resulting In a female-_etlal systen.

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).

Puge 3 oi 9

Pageogoigagf 236




Application No. 12-227-102m

12. INTRODUCTION

Point of Origin
L ion Nam Description Location Address Contactis)

1} Gxitec td United %ingdcm

Destination
L ion Nam Description L ion Addr Contactis)

;L_TJ;r‘neL.l;b Lniversity/NYSARS - (b)(4)

SISV Sy WL Lo
County: Cntario

Proposed Start Date: 441472012
Proposed End Date: 441372013
Cluantity: oo

Thdividzal

Adiult, eggs,

lazvac or pupag
Inspected by BRS or PPQ?
Previous Permit No.:

13. DESIGN PROTOCOLS

Production Design
A detailed description of the purpose for the introduction of the regulated article including detailed description of the proposed experimental
andfor production design:

N/

Destination or Release Description

A detailed description of the intended destination {including final and all intermediate destinations), uses, andfor distribution of the regulated
article {e.g., greenhouses, laboratory, or growth chamber location; field trial location, pilot project location; preduction, propagation, and
manufacture location; proposed sale and distribution location):

Sripment of no more trnan 5,000 Plutella xylcostella eggs/larvae/puapae from the Unitec Kingdom Zo
Corne 1l Uriversity wi_l icvelve packasing the moths irto shatter-resistant plastic contairers

wilh a [urther Lwo lavers of contalinmenl, which will ke closed and sealed withy Lape. “he box will
be lakelled as to itz contents, arigin, destiration arnd contact telephcnge numbers,

Cpcn arrival at tre incseczaries at Onrvnel mfwversity the shicment o mores w' || he noened and
maintained inside the Barten Lab (b)(4) .
AL Lhis Lime Lhere are no nlans I eld
trials or sale of these irsects. The recelved insects will be used to nopulate o “aboratory
colony that will be used fcr research purpcses within the laboratory anc Zria’s in fully
contalned glasshouses wits restricted access.

Confinement Protocols

A detailed description of the proposed procedures, processes, and safeguards which will be used to prevent escape and dissemination of the
regulated article at each of the intended destinations:

Tranzsranio diamondnaoe motha at Jona” 1 Orivarsity wi’ 1l be hovsed wittin Barton Zab i room

{hyf ) 1 that are B5LP facilities, bach walk-in

4

netting are hing and nsects and plants are placed intc cages. Tae mesh ot the cages does not
permic adults cr _arvae to move through them. Ascess nto the cages is througn sleeves ssw into
tre cages,

Even 1f there are cscaces from the cages and —hrouwgh —he gzoerhouse, 1t has heoon woll documenzod
trat diazmondback mcth is Incapable ¢ surviving tne winter in cur area. [Dlzmorndback moth
colonlzes cabbage in western New York frorm the shlomert of infested transplants Srom soutnern
areas or greerhouses, or rmigrates here on weather patierns.

Zlamordback moth In the rearirg room and glaashouscs:

Slamordback moths will be reared according to cur established prozccols
(mttp:/fweb.entomology.cornel  edu/shelton/diamondoack-moth/)

It the labkecrazZory, maths will De reared a7 2500 with a natural photeperiad. Xggs are “aid on
a_umirium folil that has kheen dipped irnto cabkage juice and larvac and cupac arce kept in plastic
rearirg contalners. Fupae are trarnsterred to cages for subseqrent egg collecticon. In caged
glasstouze experirents, diamondback moth with e reared o cabbage or nroccoll througnout thelr
1ife-cycle, with scme samples moved to Lhe rearing roocm Lo be rearved as desoribed above, Al

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Application No. 12-227-102m

adults zre kept i sturdy screensd, tightly clesed cages within the lanoratory or glasshouse, Al
surplus eggs, larvae, opupae or adults, and asscoilated food material, are xilled by freezing at
-200C for at leasT 12 hours.

Sripment ot cdlamorndback moth from the Unized KEingdem —c Cornell Uriversity will involve plzcing
trme moths into shatter-resistant plastic centainers with a further two lavers of containment,
wrhich will bhe clesed and sealed with Zape. I'me box will be lakelled as Lo its contents, origirn,
destiration ard contact toleprhone nunbers. That zscaled cortairer will boe shippea wia TNT or
arncther desigrated carrier or cccasiorally carried by a traveller.

Finzal digpesition description:

I'ransgenic diamondpack maths will be reared urntil sucnh Cirme as experirents pertairning te The
specific Transgonos urder investization are fZinizred. Af suoh time all rermaining oggs, larvae,
ptpze and adu_ts will oe trozen at -20cC fer 1Z hours.

Final Disposition Method: Destruction/Devitalization |:| Other |:| Sterage in Contained Facility

Final Disposition Description:  -ra:syenze dizmondback meths will be reared until such -ime as
exparimenls pertaining te Lhe specilic Lransgenes under invesligallion
are finished., AL such Cime all remaining eggs, -~arvae, pupae and adults
will be frozen at -2000 for 12 hcurs.,

14. ATTACHMENTS

15. ADDITIONAL INFORMATION

Insects will be shipped in & shetter-resistanst plastic contesiners wits & further two _avers of
cortainment, which will be closed and sea_ed with tape. Toe box will be lapel_ed as to its
conlents, crigin, destination and concacl Lelenhone numbers.

16. COURTESY JUSTIFICATION

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Application No. 12-227-102m

I, Anthony Shelton, hereby certify that the information in this application and all attachments is complete and accurate to the best of
my knowledge and belief.

| acknowledge this is not an application to move or import select agents, the genes expressing select agents, or the toxins made by
the select agents, as described in 8 CFR 121.

I will not introduce the regulated articles described in this application until APHIS has deemed the application complete and has
granted the permit. By signing this permit, | agree to comply with any and all state, local, and tribal laws and regulations that may
apply to the intraduction of the articles described in this applications.

If there are any changes to the information disclosed in this application, | will contact APHIS.

17. SIGNATURE OF RESPONSIELE PERSON 18. DATE

Arthory Sheltoen EBugust 14, 2312

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
e ——

- Agricuitare

(10}

Department of == Plant Health Regulataory Riverdale, Maryland
‘ Inspection Service Services 207371236

SUPPLEMENTAL PERMIT CONDITIONS

For Movement of Plutella xylostella

The Plutella xylostella eggs, larvae, or pupae are to be shipped in containers as specified in 7 CFR Part 340.8{4), for insects, mites, and related organisms or as stated in
the permit application.

This authorization is strictly for rearing and research in a controlled laboratory environment.

All laboratories and grewth chambers where this genetically engineered insect is employed will be locked with limited access by authorized personnel. In each area
where a regulated genetically engineered crganism is used, at lzast ane sign must be posted an the door or wall stating that a regulated genetically engineered
organism is being used.

Upon completion of research all engineered insects (except those retained for future research), will be disposed of by freezing at -20 for 24 hours/or autoclaving for a
minimum of 20 rminutes.

Thig authorization for movement under permit, is valid for execution, for a period of 1 year.

There is to be no further distribution of these genetically engineered insects under this permit without prior approval from State (intrastate movement) and Federal
regulatory officials {interstate movement).

THIS AUTHORIZATION 1S NOT WVALID FOR THE RELEASE INTO THE ENVIROMMENT OF THIS GENETICALLY ENGIMEERED INSECT.
All necessary precaulions must be taken to prevent escape of these genetically engingered insects.

Without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulatory officials shall be allowed to inspect the conditions
under which this genetically engineered insect is being kept.

Reporting an Unautharized or Accidental Release

1. According to the regulation in 7 CFR § 340.4(f)10)(i}, APHIS shall be notified crally immediately upon discovery and notified in writing within 24 hours in the event of
any aceidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRS Compliance Staff at {3013 851-3935 and ask 1o speak 10 2 Compliance and Inspection staff member. Leave a
verbal report on voicemail if the phone is not answered by a Compliance Officer.
- In addition, in the event of an emergency in which you need to speak immediately to APHIS personnel regarding the situation, you may call:

The APHIS/BRS Regional Biotechnologist assigred in the region where the field test oceurs:

For Western Region, contact the Wastern Region Biotechnologist at (970} 494-7513

or e-mail: BRSWRBT@aphis.usda.gov

For Eastern Region, contact the Eastern Region Bistechnologist at {919) 855-7622 or e-mail: BRSERET@aphis.usda.gov

Qr

The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant Health Directors is available at:
httpzifwww.aphis. usda.goviservicesirepor_pest_disease/report_pest_disease.shtml.

or

http:/fpest.ceris.purdue.edulstateselect.htm)

2. Written notification should be sent by one of the following means:

By e-mail
BRSCompliancefaphis.usda.gov

By mail:

Biotechnology Regulatory Services (BRS)
Regulatory Operations Program
USDAAPHIS

4700 River Rd. Unit 81

Riverdale, MD 20737

3. Additional instructions for reporting compliance incidents may be found at hitp:/ffwww.aphis.usda.gowbiotechnologyicompliance_incident.shtml

No person shall move a regulated article interstate unless the number of the limited permit appears an the cutside of the shipping container.

Parmit Mumbar: 12-227-1002m

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

STV

[ ST pbe Yol vt sooteraer LA, 2000
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
e ——

- Agricuitare

Department of == Plant Health Regulataory Riverdale, Maryland
‘ Inspection Service Services 207371236

Standard Permit Conditions for the Introduction of a Regulated Article
(7 CFR 340.4 {f))

Permit Conditions: A& person who is issued a permit and his/her employees or agents shall comply with the following conditions , and any supplemental conditions which shall be
listed on the permit, as deemed by the Deputy Administrator 1o be necessary 1o prevent the dissemination and establishment of plant pests:

(11

The regulated article shall be maintained and disposed of {when necessary) in a manner o as to prevent the dissemination and establishment of plant pests.

All packaging material, shipping contdiners, and any other material accompanying the regulated article shall be treated or disposed of in such a manner as to prevent
the dissemination and establishment of plant pests

The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.
The regulated article shall be maintained only in areas and premises specified in the permit.

An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and to any records relating to the introduction of
a regulated article.

The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the date of importation,

The regulated article shall be subject to the application of measures determined by the Administrater fo be necessary to prevent the accidental or unauthorized release
of the regulated article,

The regulated article shall be subject to the application of remedial measures (including disposal) determined by the administratar to be necessary to prevent the spread
of plant pests.

A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the field test. A field test report shall include the
APHIS reference number, methods of observation, resulting data. and analysis regarding all deleterious effects on plants, nontarget arganisms, or the environment,

AFHIS shall be notified within the time periods and manner specified below, in the event of the following cocurrences:

{i} Crally notified imrmediately upon discovery and notify in writing within 24 hours in the event of any gccidental or unauthorized release of the regulated article;

{iij In writing as soon as possible but not later than within 5 working days if the requlated article or associated host organism is found to have characteristics substantially
different from those listed in the application for a permit or suffers any unusual sceurrence (excessive mortality or morbidity, or unanticipated effect on non-target
organisms).

A permittee or his/her agent and any person who seeks to import 2 regulated article into the United States shall:

{iy Import or offer the regulated article for entry only through any USDA plant inspection staticn listed in 7 CFR 319.37-14;

{iijNotify APHIS promptly upon arrival of any regulated article at a port of entry, of its arrival by such means as a manifest, customs entry document, commercial invoice,
waybill, a broker's document, or a notice form provided for such purpose; and

(i) Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

Parmit Mumbar: 12-227-1002m

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

STV

[ ST pbe Yol vt sooteraer LA, 2000
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
— -—a‘ Plant Health Regulatary Riverdale, Maryland

Department of

- Agricuitare

Inspection Service Services 207371236

penalifes a5 authorized by the Plam Profection Act (7 U.5.C. 7rO1-7772).

Any regidated article introduced not in compliance with the requirements of 7 CFR 340 or any standard or supplemental permit conditions, shall be subjec! to the immediate
application of such remedial measures or safegquards as an inspeclor determines necassaty. fo prevent fite infroduction of such plant pests. Any regulated article introduced not it
compliance with the requirements of 7 Code of Federal Reguiation Part 340 or any standard or supplemental permit conditions, shall be subject to the immediate application of
such remedial measures or safeguards as an inspecior determines necessary, o prevent the intraduchion of such plant pests. The responsible party may be subject to fines or

Parmit Mumbar: 12-227-1002m

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL

SToven Moo BonnohT

DATE

Sontornns
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APPENDIX III

Field trial plan as detailed in the release permit application

13-297-102r together with supplementary trial design
information.
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The gollection of this information is authorized by the Plant Protection Act of 2000, The informatian will be used to determine ehgibility to receive all types of
periite Mg permitwill be ed U AlS 28Dl calien BEs pea Jhnrayes

ANIMAL AND FLANT HEALTH INSPECTION SERVICE
BIOTECHNOLOGY REGULATORY SERVICE

APPLICATIONS FOR PERMIT OR COURTESY PERMIT UNDER 7 CFR 340

Name: Jr. Rnthony Sha_ton

F i =ndard
Position: Permit
Organization: Tornell Uniwesrs ty /WYSAES ourtesy
Organization Unique I1D: Permit
Address: 30 WL Morlh g1
TR e

County/Province:
Township/lsland:

L_Industrial Product

Day Telephane: (b)(G} L_Pharmaceutical Product
FAX: L hvtoremediation
Alternate: C W raditional
Email 1:
Email 2:

CNFIDENTIAL BUSIN NFUORMATION VER ATION (OB

Does this application contain CBI? [JYes [Z]No
CEl Justification:
M/

M

New []Amendment []Renewal

Amendment/Renewal Description:

Provious Permit Numberﬁsl:

Have you previously applied for variance({s) that you wish to apply to this permit? [] Yes No
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13. DESIGN PROTOCOLS

Production Design

A detailed description of the purpaose far the intreduction of the regulated article including detailed description of the proposed experimental
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Confinement Protocels

A detailed description of the proposed procedures, processes, and safeguards which will be used to prevent escape and dissemination of the

reaulated article at each of the intended destinations:
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|, Anthony Shefton, hereby cerlify that the information in this application and all attachments is complete and aceurate to the best of
my knowledge and belief.

| acknowledge this is not an application to move or import select agents, the genes expressing select agents, or the toxins made by
the select agents. as described in 9 CFR 121,

| will net introduce the regulated articles described in this application until APHIS has deemed the application complete and has
granted the permit. By signing this permil, | agree to comply with any and all state, local, and tribal laws and regulations that may
apply to the ntroduction of the articles described in this applications.

If there are any changes to the information disclosed in this application, | will contact APHIS.

17. SIGNATURE OF RESPONSIBLE PERSON 18. DATE
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Further details on the initial experiments proposed as part of the GE diamondback moth
(Plutella xylostella) field release

Laboratory performance tests carried out at Oxitec Ltd (UK) have identified OX43 19L-Pxy as the
strain with the most potential for strong performance in the [icld; therefore, this is the strain that has
been reviewed in the ERA and is proposed for use in the open field releases. In light of this
amendment to the proposed release protocol and adaptation to the initial releases within the protocol,
this amendment has been added.

As part of the initial data collcetion, two trials will be undertaken in parallel in the [irst ycar:

1. A mark-release-recapture (MRR) experiment, approximately 10,000 males each of two strains -
0X4319L-Pxy and its non-transgenic counterpart strain “Vero Beach” — will be co-released on a
single day from a single central point in a brassica field (e.g. cabbage), and monitoring traps set at
different distances and directions [rom this point will be changed every 2 days to study dispersal and
longevity. Replicates of the releases will be carried out for up to 6 weeks. If releases are expected to
result in overlapping groups of moths occurring concurrently in the field (c.g. if release 1 and release
2 arc undertaken <1 weck apart), consceutive releases will be marked with a different fluorcscent
powder or other artificial marking method.

2. A mating performance test in a DBM infested cabbage field with up to 12 field cages. Into each
cage, we will release ‘X’ males from two strains - OX4319L-Pxy and wild - and later release “X°
females (X = 20-200). For the next 2-3 wecks, we will collect progeny (either by replacing the
cabbages themselves, using sentinel plants, or taking sample leaves from the cabbages), and rear
insects in the laberatory to pupation, Sexing these pupae and screening for fluorescence will provide
information on the mating succcess of cach male strain.

Combining these two experiments in the first year of the trial will provide information on the
performance of the OX4319L-Pxy strain in field settings. Results from this first vear of experiments
will be used to design experiments in years 2 and 3 in greater detail, while maintaining the trial within
the limits outlined in the releasc permit application 13-297-102r,
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Appendix IV

A review of tetracycline in the environment
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Tetracveline in the environment

Aprl 204

Agricultural pest species have been controlled with a broad range of pesticides, however the rapid
generation time of many species combined with the high selection pressures imposed by monocultures
and widespread use of single insecticides has led to the failure of a number of common insecticides.

Particularly in agricultural settings that has been a significant drive to reduce the amount of pesticides
used as cxampled in the EU where integrated pest management has been enforced as policy in an
attempt to reduce the sales and use of pesticides, this has resulted in a drive towards the use of novel
pest control strategies {Hillocks, 2012).

A long-standing effective pest control strategy is the sterile-insect-technique (SIT) this involves
control of the pest population through teleases of irradiated males (Dyck, 2005). These males will
mate with the wild females and due to the damage incurred by the dose of radiation the resulting
offspring from the cross will not be viable, Whilst this technique has been used since the 1950s for
control of Pink Bollworm and New World Screw worm amongst other specics, the reductien in fitness
of the insect can compromise the cost effectiveness of the program. In other cases the dose of
radiation required to sterilize the insect can so greatly impair the fitness of the male that the technique
is impractical.

Relcase of male pest insects which arc homozygous lor a repressible dominant lethality trait acts as a
novel variant of the SIT (Ant et al., 2011; Gong et al., 2005; Jin et al.. 2013; Wilke et al., 2009); the
released males pass the lethal genetic trait onto all offspring which will prevent the larval
development of all females absence of the repressor. Since the majority of agricultural pest damage is
caused by ovipositioning and [ceding of larval stages; a male only release is preferable 1o reduce
biting incidence and crop damage. The repressible nature of this lethality trait enables the insects to
be developed in the mass rearing facilities and absence of the repressor in the environment enables the
inscets Lo be used for elfeetive pest control.

Oxitec’s novel control is dependent on the absence of tetracycline from the release environment. A
review of peer-reviewed studies published in the scientific literature has been carried out in order to
asscss a range of potential relcase sites for the presence of tetracycline. Exposure routes have been
asscssed 1 order to establish sitecs and arcas that might need 1o be considered to develop a
comprehensive risk.

The levels of tetracycline required to repress the lethality trait is known in the insectaries in order to
cnablc mass rearing of the strains however it is important to establish a more detailed tetracycline
response curve for each specles to indicate the ability of the strains to survive in a range of
tetracycline concentrations. Furthermore for each species levels of tetracycline in their respective
receiving environments will need to be evaluated by a thorough literature review before release of the
conlrol strain.
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Exposure routes

Asg it is only the juvenile or larval stages of the insects which require tetracycline there is no
requirement that the adult stages take up tetracycline to survive. Therefore the habitat of the adult life
stages is not considered.

Diamondback moths are general pests of Brassicas and will develop in the leaves of the crop. Adult
females lay between 1-8 eggs in groups on the underside of the leaf. 1™ instar larvae develop in the
plant mesophyll emerging in subscquent instars and feeding on the leaf surface. Larvac then form a
loose mesh cocoon 1o pupate in. The larval stages require tetracycline in order to survive therelore
tetracyceline concentrations of sufficient concentration need to be present in the leaf on which the
insect is gating.

Tetracvelines

Tetracyelines arc a family of antibictics with a closcly related moleeular structure these include a
number of analogues of tetracycline such as; chlortetracycline, oxytetracycline, doxycycline,
minocyeline, methacycline, demethylchlortetracyeline (Grassi, 1993).  The development of nowvel
tetracycline analogues has been necessary where antibiotic resistance has arisen and improvements in
the walter solubility of the analogues have extended their application range. The uscs of many ol the
analogues of tetracycline are summarized in Annex 1.

The ability of these analogues to repress the lethality trait used in Oxitec insects can be inferred
through a litcrature review of the tTA system in other organisms (Orth ct al, 1999) in particular,
doxyeyeline has been frequently used to induce repression of the tet-system particularly when the tet-
system is used for conditional gene therapy in mice (Robertson et al., 2002). The tetracycline
analogucs, tetracycline hydrechloride and chlortetracyeline are routinely used in the inscctarics at
Oxitlee o tepress the Iethality trait which cnables mass rearing of the strains; these analogucs of
tetracycline are commonly 1n veterinary or prophylaxis uses whilst novel analogues of tetracycline
such as doxycline are solely used in human therapeutic applications.

In an agricultural sctting the most likely sources of tetracycline arc from application of manure
contaminated with tetracyelines as a result ol prophylactic or veterinary applications. Tetracyclines
used against plant pathogens was explored and appears to be only applicable to a small number of
specific tree species therefore has not been included in this review focussing on diamondback moths.

Incorrect disposal of human therapeutic tetracyclines could result in a potential source of antibiotic
contamination in landfill sites or could result in antibiotics in waste water systems.

In order for the lethality trait to be repressed the larval stage of the strain will require exposure to
tetracycline. The levels of tetracycline for the developed strains are well documented and provide a
basclinc for predicting the amount of tetracycline which will be required in future developments.

Levels of tetracycline required to repress the lethality trait in Diamondback moth

Immature stages of the diamondback moth are a known pest of most brassica crop plants. Within the
insectaries at Oxitec the lethality trait is repressed by addition of 200mg/L of chlorotetracycline
(CTC) to their artificial diet. Manure is oficn spread on agricultural land as a fertiliser; seme manure
is known to contain tetracycline potentially in high levels which could accumulate in crop plants.
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A dose response curve has been carried out for the 0X4319L-Pxy strain to determine the minimurm
level of CTC required in their diet to repress the lethality trait.

The survival of heterozygous diamendback moths which were reared on different concentrations of
CTC in the larval dict indicate that concentrations ol 0.0 pg/ml CTC arc insuflicient to enable the Tull
repression of the lethality trait as no females survive to pupation. At concentrations of 0.1 pg/ml CTC
in the larval diet over 20% of the female heterozygotes are capable of survival to pupation. Survival to
adulthood is much lower at this (0.1 pg/ml) concentration suggesting that despite survival to pupation
the females might still be expressing tTAV.

The expression of tTAV has been assessed in different life stages of male and female diamondback
moths both on and off diets containing 100 pg/ml CTC. Expression of the tTAV is clearly not
repressed in female larvac reared on diets not containing CTC.

Tetraceycline in the environment

Tetracyclime 1s a commenly used antibiotic within livestock rearing particularly as the tetracycline
analogues chlorotetracyceline and oxytetracycline. In the EU prophylactic use of antibiotics has been
banned since 2006'° due to the risk of antibiotic resistance development, which led to a subsequent
incrcase in the amount of therapeutic applications of antimicrobials. (Burow ct al., 2014) Antibiotics
such as tetracyclines are still used in large quantities within farming {2011). In Canada, Korea and the
US, tetracycline amongst other antibiotics, continue to be used as growth promoters in poultry, pigs
and caitle (Kim ct al., 2011).

The absorption rate of the antibiotics within the animals is known to be small, with up to 72 % of the
antibiotic being excreted in faeces and urine within 2 days of antibiotic application. (Kim et al., 2011)
The resulting manure is commonly composted for up to four months prior to application as a fertiliser
in agricultural land. In theory, the presence of high concentrations ol tetracyelines {c.g. tetracycling,
chlortetracycline and oxytetracycline) n the soil or manure could lead to levels of these chemicals
accumulating in plant foliage posing a threat to human health. Furthermore should the level of the
tetracycline bioaccumulate in plant tissues to sufficient levels, the lethality trait in the pest control
insect could be repressed.

Tetracyclines are the most commonly used antibiotic in pig farming (Brambilla et al., 2007) the
majority of these antibictics end up in manure in their bioactive form (Kim et al., 2011). Pig manure is
olicn applied to agricultural land as a fertiliser however good farming standards require that the
manure is well rotted or composted prior to application. Throughout the composting step the manure
can reach high temperatures, particularly in the presence of an organic material such as sawdust which
initiates cfficient composting. Commercial compoests can be composed of 30-50% animal manures
with the remaining contents consisting of organic matter (including sawdust)(Kim et al., 2012). It is
thought that the high temperatures reached during composting result in breakdown of the tetracyclines
by up to 96%. another study has also shown a 90% reduction in veterinary antibiotics in manurcs
when proper composting practises were used. (Kim et al., 201 1) The presence of antibiotic resistance
genes In livestock manures from different pig farms has shown that tetracycline resistance genes are
present in all sections of the waste water treatment plants (Cheng ct al.. 2013} Tetracyclines rcadily to

Bhttp://cur—

lex.europa.eu/LexUnServ/LexUriServ.do?uri=01J:1.:2003:268:0029:0043:EN:PDF)
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bind to other substances, the chelation of tetracylines out of waste water systems 15 well documented
and in slurry pits it has been shown that oxytetracylines transfer to solid particles. The rate with which
tetracyclines bind to solid particles in seil is dependent on the pH, organic matter content and the
presence ol metals. (Brambilla et al., 2007)

Tetracyeline 1s also sensitive to light and has a short half-life in the environment. Tetracycline is
known to be rapidly degraded by ultra-violat radiation (Bautiz and Nogueira, 2006), in the presence of
iron or other metal catalysts (Reyes ot al., 2006), with total deactivation obtained in 70 minutcs. The
use of tetracycline in the environment was reviewed by Sarmah et al. (2006) and again tetracycline
was found to have rapid degradation (with the bulk of degradation taking place on day 1) and a short
half-lifc in the environment (15-30 days in water and up to 9 days in animal manurc). It is likely that
the complex nature of the environmental conditions, daily rain intensity, temperature, solar radiation,
soil type and size and micro-flora will have an impact on the degradation times, most likely
decreasing the half-life compared to those in controlled laboratory conditions, Removal of antibiotics
using graphenc oxide lunctionalized magnetic particles has [urther indicated how tetracyceline removal
in waste water treatment plants can be improved to decouple the removal of tetracyclines from pH and
temperature, (Lin etal, 2013)

Despite the rapid breakdown of tetracycline in the environment the presence of veterinary antibiotics
as a soil contaminant has been shown to result in bicaccumulation ol antibiotics in crop plants.
Antibiotics are thought to be taken up by plants through water transport and passive absorption. {Hu et
al., 201()

An investigation into the contamination of crops with veterinary antibiotics looked at the amount of
antibiotic in lettuee and tomato after application of antibiotic treated swine slurry which contained
22.9mg/L chlorotetracycline (Seo et al., 2010). Post-harvest CTC concentrations 1n the tomato were,
on average, 0.7ng/g (fresh weight). It seems that tomato plants may be inefticient at taking up CTC, as
concentrations in lettuce {mean, 3.4 ng/g) in the same experiment were nearly [ive times that seen in
tomatoes. This variation in CTC uptake efficiency of different plants was also shown by Kumar et al.
in a similar experiment (Kumar et al., 2005), which showed CTC levels in corn and onion generally
double that in cabbage.

Another study has investigated the ability of Zea mays to absorb tetracycline. An uncontaminated
field was subjected to pig slurries contaminated with 15 mg/L of oxytetracycline and 5 mg/L of
chlorotetracycline, Tetracyclines analyses on soils and on field plants (roots, stalks, and leaves) did
not determine the appreciable presence of tetracyclines in field scttings. Residucs of 1-50ng/g of
oxytetracychine was detected in the roots of Zeg mays grown in pots contaminated with
oxytetracycline at 62.5-1000ng/g of dry soil. (Migliore et al., 2010)

Altogether these studies indicate that whilst the concentration of tetracycline is very low in crops
plants grown in tetracyeline contaminated soils there 1s a significant variation in levels of tetracycline
detected in different plant species. Therefore prior to the use of RIDL strains evaluation of the crop
plants tetracycline uptake will be needed together with the amount quantity of tetracycline needed to
repress the lethality of the RIDL trait.

Direct application of antibiotics to crop plants is permitted as a treatment for bacterial inlections.
Similar to the pesticide residue limits that are established to minimize exposure of consumers,
established guidelines for acceptable daily intake of veterinary antibiotics have been established by
the Joint FAO/WHO Expert Committee of Food Additives and Contaminants. Telerance limits for
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antibiotic levels in the USA have been established by the Environmental Protection Agency for
residues of oxytetracycline in or on peach and pear crops (Maia et al., 2009). In Brazil, tetracyclines
arc permitted for usc on tomato, potato, beans, cucumber, coffee, peach, plum, passion fruit and
pepper. The maximum residuc level is 0.25mg/kg for all commoditics except for plum where the
MRL is 0.7 mg'kg. The presence of tetracycline in a tomato crop following direct application of
oxytetracycline showed that the 7 days pre-harvest interval is sufficient to reduce the level of
tetracycline present in the crop to below the MRL. (No detectable levels ol oxytetracyeline were
present after 4 days). As the tetracycline breaks down rapidly on the surface of the plant it would be
anticipated that any RIDL larvae would not have sufficient levels of tetracycline throughout its
development to suppress the lethality trait resulting in [emale insects reaching maturity.
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At present in human therapeutic use tetracyclines have applications in the treatment of a number of
sexually transmitted diseases and treatment of respiratory tract infections (although this use has been in
deeline). Acnc, rosacea and dental infections have alse been treated with tetracyelines.

In veterinary medicine tetracyclines persist in treating, Chlamydia psittaci an infection of birds and
Anaplasmosis, a ruminant tick borne infection. Tetracyclines are also used as plant protection products
where they are effective against Fire blight which infects a number of fruit trees.

Table 2, Hall-lives ol tetraey eline amilogues

Half-lives (thours)
Tetracyclines
Chlortetracycline 5-6
Oxytetracycline 8-9.5
Tetracycline 8-10
Rolitetracyeline 7-8
Second-generation tetracyclines
Demethylchlortetracycline 10-13
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Appendix V

Plcasc see OX43 19L-Pxy resistance management report (10/07/2013) attached to the release
permit application for details on the mvestigation into the predicted synergistic resistance
management benefit of combined use of fsRIDL diamondback moth and transgenic B¢ broccoli.
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Appendix VII

Plcasc scc OX4319L-Pxy molccular characterization report (10/07/2013) attached to the relcasc
permit application for details on charactng‘)*ation of the transgence inscrtion in the fSRIDL strain
of diamondback moth OX4319L-Pxy.
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Appendix VII

A review of all threatened and endangered species which could
potentially be present at the release site.
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Threatened or endangered species present at the release site

A scarch was carricd out on the IUCN red list of threatened species (hitp:/fwww .iuenredlist.org/search;
accessed 12th August 2013} accordmg to the following search criteria:

Show taxa:
Specics
Scarch by taxonomy:
ANIMALIA
Scarch by location:
New York
(Native)
Scarch by systems:
Terrestrial
Match any habitat:
1. Forest
. Savanna
. Shrubland
. Grassland
. Wetlands (inland)
. Rocky areas (eg. inland ¢liffs, mountain peaks)
. Caves and Subterrancan Habitats (nen-aguatic)
8. Desert
14. Artificial/Terrestrial
16. Introduced vegetation
17. Other
18. Unknown
Maich any threat:
1. Residential & commercial development
2. Agriculture & aguaculture
3. Energy production & mining
4
5

R ATV T SR N |

. Transportation & service corridors
5. Biological resource use
6. Human intrusions & disturbance
7. Natural system medifications
8. [nvasive & other problematic specics & gencs
9. Pollution
10. Geological events
I1. Climate change & severe weather
12. Other options
Search by assessment:
Categorics: CR, EN, VU, DD

This search found only seven species from which only one species, the New Cottontail Rabbit (Syfvilagus
iransitionalis), whilst this is not an aquatic specics and has the potential for habitat overlap with the
diamondback moth this spccies this specics 1s a herbivore which is unlikely to dircetly interact with the
released moth.
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Further searches on the New York States Department tor Environment

(http./fwww.dec.ny. govianimals/7494.html; accessed 12th August 2013) indicate that there are a number
of endangered and threatenced animals in the state which arc not listed on the ITUCN red list. Evaluation of
these species for animals which might have a habitat which overlaps with the agricultural pest,
diamondback moth, has been carried out and is presented in Table 1.

Overall there are a number of birds which could be present around abandoned agricultural land or nearby
open grasslands however cccurrence of any special concem bird species in a large highly managed
farmland is unlikely. Insects form the diet of many small mammals, reptiles and birds however there is no
one specias which is reliant on the diamond back moth as a diet source. None of the species listed on the
IUCN red list and New York States Department of Environment were reliant on any ong specics as a food
source therelore the impact that this release of diamondback moths would have on the endangered,
threatened or special concern animal populations 1s neghgible.

Tahle 1. species which could interact with the released Diamondhack mochs and are present in New

York State and arve Fodangereds threatened or are of special coneern,

Common Distribution | Threat New York | Habitat overlap with
name (fatin Status diamondback moth
nanie)
Loggerhecad Most of Threats to this specics Endangered | Feed on beetles,
Shrike (Lanius | Northern are unclear however it grasshopper sand small
fudovicianus) | America has been suggested that rodents therefore it is
from South abandonment ol [arms unlikcly that this specics
Canada to and orchards have will have a direct
South removed breeding sites. interaction with the
Mexico. Roadkills and pesticide diamondback moth
contamination could however this species 1s
also be factors. found in agricultural land.
Vesper Open grassy | This specics requires Special This specics has a dict
Sparrow areas in bare ground as breeding | concern consisting of insects and
(Pooeceres North territory, abandonment sceds. In New York this
oramineis) America of farms and regrown of species is commonly
forest areas threaten this found in the Erie-Ontario
species. Plain and the central
Appalachians and 1s not
anticipated to be present
in cutrently managed
farmland.
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Grasshopper Common Threats include mowing | Special This species breeding in
Sparrow throughaout of grasslands, use of congern meadows, pastures,
(Ammodramus | much of the | pesticides and loss of hayficlds and croplands.
savannarum) United States | grassland by plant There could be a habitat
and Southern | succession, overlap between the
Canada. diamendback moths and
this species however
intcractions arc likely to
be limited as this 1y a
widespread species and
the proposed trial is small.
Golden- Breeds Maintenance of early Special This species breeds in
Winged throughout successional fields is concern early successional habitats
Warbler north central | required to preserve this therctore it could be
(Vermivora and north- species. present on any abandoned

chrvsopterd)

eastern
United States

farmlands near to the
releasce site. This is
limited potential for
habitat overlap and
interaction with this
species.
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Appendix VIII

Bioinformatics analysis for risks of allergenicity and toxicity of
proteins encoded by the two genes introduced into genetically
engineered mosquitoes (Aedes aegypti), strain 0X513A for
production of sterile males to reduce vector transmission of
important human diseases.
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USD United States
e

Department of

‘ Agnaullure

APHES  Animal and
== Plant Health

=
‘ Inspection Servico

Biolechnology
Regulatary
Services

4700 River Road, Unit 147
Riverdale, Maryland
207371236

U.5. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BIOTECHNOLOGY REGULATORY SERVICE
PERMIT UNDER 7 CFR 340

Genglically Engineered Qrganisms or Fraducts)

This permit was generated electronically via the ePermits system

Enclosed is the BRS Permit Application

PERMITTEE e e _ PERMIT NUMBER T5-ugu-103y
NAME: Lr. arnthoary shellon
DATE ISSUED: Hovember 15, %514

ORGANIZATION:  Corre 11 EFFECTIVE: Hoverher 15, 2514
ADDRESS: 577 W, Horih © EXPIRES: November 10, 2017

Barlor Lan flEY

fGenmia, MY TLLhE INTRODUCTION TYPE zelease
PHONE: SG=TRI-VERS PERMIT TYPE Staraarc
FAX: A G-T07-7328 PURPQSE OF PERMIT Tracitional
RELEASE: HY

Regulated Article: Flutella xylostella

Under the conditions specified, this permit authorizes the following:

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL

Jdohrn larney

DATE

mowomber

w0

Znld
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Application No. 13-297-102r

The collection of this information is autherized by the Plant Protection Act of 2000. The information will be used to determine eligibility to receive all types of
permits. No permit will ba issued until this application has been approved,
U.5. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BIOTECHNCLOGY REGULATORY SERVICE

APPLICATIONS FOR PERMIT OR COURTESY PERMIT UNDER 7 CFR 340

{Geneticafly Engineered Organisms or Products)

1. NAME, ADDRESS, TELEPHONE, AND EMAIL OF APPLICANT 2. INTRODUCTION TYPE 3. PERMIT TYPE
Name: Dr. Arnthony Shelten Dlmportat\on Stanc!ard
Position: ) [ Jinterstate Movement Permit
Organ!zat!on: ] Corne’l University/KNYSAES Dlnterslate Movement and Release (PDOUFT.E‘SY
Organization Unique ID: ermit
Address: 530 W. Korlh SL. [x]Release

{t()'l)f(‘gl‘u’_a , NY Rbcoak
County/Province: 4. PURPOSE OF PERMIT
TOWnShip"Sland: (b)(G) Dlndustrial Product
Day Telephone; DPharmaceutical Product
FAX: [ JPhytoremediation
Alternate: Traditional
Email 1:
Email 2: (b) (6)

5. CONFIDENTIAL BUSINESS INFORMATION VERIFICATION (CBI)
Does this application contain CBI? [ ]Yes [{]No

CBI Justification:

K/&

6. REQUEST TYPE

New []Amendment []Renewal

Amendment/Renewal Description:

Previous Permit Number{s):

7. MEANS OF MOVEMENT

Import by alr; relezses manually Zrom the ground/vehicles.
B. VARIANCE VERIFICATION

Have you previously applied for variance(s} that you wish to apply to this permit? [] Yes No
Variance Number(s):

If so, describe in a brief summary how the variance will be applied:

1\:,-’"‘31

8. REGULATED ARTICLE

Scientific Name: Plutella xylesstella
Common Name: Diamondnac moth

Cultivar and/or Breeding Line:

Any hiological material {e.g., culture medium, or host material) accompanying the regulated Article during movement:
Broificial insecl diet. Tais diel will be [rozen al -25°C [or 12 » pricr Lo impor..

Country and locality where the donor organism, recipient organism, and vector or vector agent were collected, developed,
and produced:

Al_ firel engineering cof the transforrming constructs was performed 2t Oxitec Ltd, in the United
Kingaoor.

The genres usaed [rom Lae donor crganisrs arnd Lhe ploggyBac-derived porticns of Lhe vecbors used Lo
builad the transforming construct were clored off-site, ''he recipient orgarism i3 The moth, Plutella
xy_ostella, wiich is endomic in temporate zogicns arounnd —he werld, ircluding the TS52. Thco
recipient Plutella xylcstella strain fcr The Zrznstorration was a wild-type s-Zrzirn cbiained Zrcm
Syvrgente (public limited company), JE, which -as been reared n Cxitec insectaries since 2003,

Processes, Procedures, and Safeguards Description:

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Application No. 13-297-102r

Thls is a vermit regquest Zer 2 vears of seasonral releases (April to Ccteber) of a female-_ethal,
gernelically marked diamondpack moth (maxirum 200,000 rolhs/week), 1n brassica [ields at Lre Cornell
Lntversity research station, Ceneva NY,

Ma_cs of the tranasgenic moths will bo releascd in culzivazed brazsica olots and hiclagical
parzmezers of these moths, such as dispersal and persisternce, measured using —rzps, 20X examp_e
bated with svynthetic sex vhercmone. “he rmeths of the DX4319.-Txy strain carry & stable, Teritable
marx<er toe DsRed? Zlucrescent protein, viewed »ny flucrescence microscepe cr getected by PCR and
Lneir female progeny die In Lne absence of & dielary repressor {(telracycling or suilabkle analogues
supplied in their artificial diet)., 'I'me male-selecting {female-lethal) peretrance of the atrain 1s
=59% (Jin ot al. 2013) . The marker provides a mears of distinguisring roleased moths fronm wild
moths, and female-lethality is z selt-limiting trait ZIn tne wild.

Al_ gereticelly modified moths will be reared in insectaries at Cornell University, Geneva NY. The
facilities and their general operation have been Znspected and approved toroush a vrevicus
imgortalion permit (12-227-102Zmy. Larval resring will e conduoled in quarantine vsing Lae sare
approved procedures as in thiz previcus permiz. Ornly rcths horcrygous for the conditiconal letzal
rransgenc, roarod off ftotracyeline, will ke released. Adult moths will he trarsportod in scaled
cortairers, with at least two layers of containmernt, _abe’ed as Zollows "CORMELL UNIVERSICY
GENETICZALLY MOLDIFZED MCTHS FOR RELEASE AT CCRKELL UNIVERSITYS NEW YORE STATE AGRICULTURAL
EXZERIMEKT STATIOMN - AUTHCRIZED PERSONMNEL ONLY". Znsects will be transvorted by hand or i oa
varicle; Tor each Dalch Lhe number of containers and identily of rmenber of stall superviszling Lhe
re.ease will he recorded,

The transgenic diamcndbzcock moths encode no toxic or a_lergen proteins. The DzRed? marxer protein
has been evaluated in a Kew Protein Consu_tzticen by tohe FDA-CEFSAN in the USA for -umar safety, and
they raised no objecticns to its use In corn plants. “his involved an assessment of the armino acid
gaeguence using bioinformatics analyses in accordance wilh Lthe Cuidance provided by Codex (2003,
the lTakility of the protein in simolated gastric fluid {530} and an examiration of the gere socurce
and history o oxpoesure, as woll as tne toxicity of the protoln using sioinformatics analysis. Tac
amino acid segquence in 0X43127-Pxy is the same zs that evaluazted n tre NZC. -t 1as keen furtrer
evaluated 1n an Exnvironmental Assessment (EA) oy the USDA
(http:/fwww.aphis.usda . gov/brs/aphisdocs/08 33801p dpra.pdf}, which concluded that the corn
Lranslocrmalion evenl Lhal contained Lre Zs5Red? gene was unlikely Lo hecome & plan. pest risk.
AddiTiagnal FAs con ancther GF moath, G pink bollwoerm, exoressing fluor ent genes similar to
ZzRed? have also kheon conducted (attp:/Swww.gpe.gov/fdsys/okg/TR-Z006-04-29/amml/EA-L47E _ntm) and
corncluded that it wazs unlikely to present any hzzarxd Zc trne environmernt.

The otmer wrotein coding region, tTAV, iz regulated by seguences from the sex-determiration gene,
coublesex, from pink bellwerm (Pectinovhora gossypiel_a), that produce different solice variarcts In
ma.es andg [emales: Lhe [emnale Lranscorinl comprises coding seguence [or Lne Lelracvoeline-renressible
tranzcription factor, t1AY, wnhich interacts with The upstream fetracycline resoonse e ement, Tetd
for tRE}, to Zorm a positive-Zeodhack loop that rosulzs irn inscct letralizy prior to adulzhooad.
Cnder —he control cf the dcublesex sex-zlzernate swolicing, lethality s irnduced only In Zemales.
The tTAEV amino soid sequence in QXL319L-Pxy has also keen eva_usted independently using the
bivinformatics zanalyses provided by Codex (2033) for keth votential a”lergenicity and toxicity. No
horaloasies with known allergens or Loxins were determined. This atudy 1s avallable on reqguest,
letracycline can ke provided to the irsect in Tarval artificial diet To suopress female death and
permit coleny @caring in the laboratory. MWeilther piggyBac trarsposase actlvity nor aay antibiotic
resistance is conZerred to the transgenic diarcnchack motn by the intrcduced genetic raterial.

This Zemale-speciZfic lethal trait wes vrevicusly discussed in a USDA Envircnmental Impact Statement
published in Octeober 2008, ertitled Use of Genetically Zngineered Frult Fly and Zink Bel_worm in
AZINIS Flant Zesl Conorol Frograms, wilcen concluded Lhal Lhe use of genetically englineered [rull
flies and pink bhollwerm i APHIS plant pest control programs were the enviroarentally oreferred
alzornative (Rocord of Deocision (Foderal Registor Vol 74 (8Y¥y 21314 2009).

FEetferernce:

Jir L, et al. 2013 Engineered female-specific letzality for control of pest “epidoptera. ACS
Syrthetic Biolegy, Z:160-16¢&.

10. ARTICLE SUPPLIER AND/OR DEVELOPER

Name Location Contact Information
Dr. (b)(e) Oxiteoo Ltd Day Telephone: (0<4-2235-832393
TlIMi¥:cn Zark FAX:
AbIngaon )
0¥ 4ARXK Email:
Jnited Hingdom
County: Cxford (b)(6)

11. PHENOTYPES/GENOTYPE

1} Phenotypic Designation Name:  visual rarker; repressinle lelhality

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Application No. 13-297-102r

Identifying Line(s): OX43187-Pxy, OX<319N-Pxy, COX476/A-Pxy

Construct({s): OXAINE, OXATET

Mode of Transformation: Direcl ‘njeclion

Phenotype Description: The introduced genetic material in the diarmcndback motrn corprises

A description of the anticipated or three protein ceding regions, one Zor rarking the Insects and two for
aduﬂexpms@onoﬁheaﬁaﬂd inducing dealh nefore the insecl reaches adullrcod (in this insiance,
genetic material in the regulated fenales onlyl., The former allows the expressicon of a lsRed?

article and how that expression
differs from the expression in the
non-modified parental organism,

fluorezcent protein originally derivea from a ccoral {Iiscoscma sp.l.
The trarsgenic diamcnchack moth with trhe marker gore fluoroscos woion
excited by 1llumination of the apprcprliate wavelength. These
fluvrescent proteins, which have been usea as rarkerxs n a wide range
of vertebrate and inverlebrale specles, conler no wnown corpelilive
advantage ar disadvantage Lo the recipient, and ng ecclogical or
other consaquences resulting froem incorooratiorn of these markers into
the trarsgenic diamcnchack moti can bo cnvisiored. The non-mogificd
diarcndback moth has no tlucrescent proteirn gere; theretcre, 1:- does
not fluorescence wien illuminated under the sarme llght freguency.
Nelvther piggyBac Lransposase aclivily rner any anlibiollc resistance
is conferrad Lo the transgenic diamcndback motn by the intreduced
genetic material,

Phenotypeis)

MGG - Visual marker; ZaRec? Tlucrescent. Prolein Dxpression

Genotype(s)

Screenable Marker
Cene: ZsRedZ from Discosoma sp. — Screenable marker gene DsBed?Z from Discoscma spp —
Allows the expressicn of & fluorescenl protein from Dizccsora zpn. Fluorescenl protein of
the CFP superfarily (DzRed?) under zhe control of a hrZiel promoter/ennancer seguence, wWhicoh
iz from Autographa californica ruclear poelynedrosisz vires (AcMNPYY, A Cransgenic dilamondback
mots with trhe marker gere will fluasresce waich oxcited by iatense illumiration of the
appropriate wavelength. These Zlucrescernt protelns, which have heen used as marxers in a
wiae range of wvertebrate and inwvertebrate species, confer nwo khown coempetitive advartage or
dizadvariage Lo the reciniert, and re adverse eccloglcal effect cr olher cornsequences
regulting from incorooration of these markers intoe the Transgenic diamorndback moth are
envisiored, Hapresszicn of a flucreszcent orotein will thevefore permit released medified
motns to he distinguisacd Zrom cnmodificd.

Veotor Sequence: plogyZac (nen-—auntorcmous) frem piogyZac Zrxom Trichoplusia ni {moth)

- Transfcrmalior Vecotor [ror Trichopluzia al (nmoth) - Tflecis germline translorralicn of
diarcndéback motn from piggyBac Trom Trichoplusia ni (math) - 3' end of piggyhac, piggy3ac is
a INA (decoryribonucieic acid) transpesakle element that, onty wren ifts TR (inverted

torrminal repeats) are irtact, i1s capable of integrating DRE flarking by clerent-speocific THA
into ctner DWA —hrough rediation oI a transpcsase erncoded by an ORFE (open reading Zrame)
witmin the element. In the censtruct used for transfermatior o2 the vink bollworm, the
Lrarsposase gene of the nigoyBac element was irreversibly deslroyed by lnserliorn of Lhe
trarsgere. Transformation was effected by introducing, with the trarsforming construct, &
helper plasmid that supplied transposaze aocTivizy but was itself unanle te Transpose into
ctheor ZHA. This trarsposition-defoctive holpor plasric nas an CRT ercoding piggvBac
trarsposase under tne control of the Droscpnila melanogaster hspi0 promoter. One oI the
inverted terminal reweats toat flanx the wild-type plggyBac trarsposase in plggyBac has beer
removed 1n Lthe melper plasnid zo Laal bLre aelper plasmid carnob ilzelfl lnlegrabte aven Lrougn
it encedes for active piggyBac Transoosdse,

Lkeproasible lethality
Cene: tZAV frem Escrerichia coll {(kacterium) znd Herpes simplex (virus) -
Tetracycline-repressible transcripticna’ zctivatcer from tTAY is a syntietic fusion of the
tetR proteir from Zzcherichla coli with VP16 from a type 1 —erpes zimplex virus. The tTE
vrovein pinds Lo and activates expression Zrom Lhe Lelracycline resgponse element [(LRL),
which ircludes rultiole copies of tLne aspecific INA secuence o which CTA bhirnds (tetd)
{Gossen ot al., 1%%4: Gossor & Bufard, 12922) . £TAV also binds tetracyolinces with high
atfinity; trne tetracycline-bcund form of tTAV does nct pind Dk, tTAV trnerefcre zcts as z
tetracycline-regulated switch. Zn toe absence of tetracyoeline, 1t will ‘nguce expression

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Application No. 13-297-102r

frorm tRE, wohereas in the presence of tetracyeline it will not. Eigh-level sxpression of tTREV
ig vhoushl Lo be delelerlous Lo cells as b can repress Lhels acrmal Lranscriptlon;
Tow-level exoression has no known effect otrner than activaticn of CRE (Berger, et al.,
Daman o= &l., 19%95; Gillesple o7 al., 199Y; Gong ot al., 2004%; Seszon arnd S3ctard, 19932;
Szlghetzi ez z2L1l., 2001). tTAV 21as bkeen uvsed in tungl, plants, mice anc Drosophi_z
melanogaster with no known adverse effects. Unmodifled Tlutella xyloste”’la do ot have a
tTAYV aotivity.

[
030 .
- _)_/INJj

Regulatory sequence: doublasex genarmic region from Zink hollworm, Pectircphcra

gossypiclla - Female-speciZicity is conferred ising triurcated zex-altorrate splicing
segrences frcem —he dcuklesex gerne of Pectinophora gossypiel_a. 3eguence encoding tTAV is
inserted inte tois swlicing sequence, a_lowling for the expression of ETAV in a sex-speclific
manrer, resulting in & conditioral fema’e-letha’l system (Jir et al. 2013} .

A full Tist of construct comoonents is provided in the attached Takle of genetic
cloments.

Feferences:

Berger 5L, et a_. 1990 Selective intmibiticn of activated but not basal transcriptior by the
acidic aclivallion domsin of VPLG6: evidence {cr Lranscripiioral adapicora,. Cell oo,
TT29-12408,

Damxzc H, ot al. 1926
dynamin mutant in =
Cil_esple J7, et &zl
6ll-643.

Cong P, el al. 2005 A dominanl ~elaal genetlc aswsler for autcoidal controel of tre
Mediterranean fruitfly, MNat RBiotecancl 23, 453-45%,

Gosson K, o7 al. 1994 Irnducinle gone cxprozssion syazoms for higher cukaryotic colls. Carr
Jpir Bioteconol Y, L1&8-5%Z0.

Cossen M, ard Bujard H 2992 Tignt control of gere exvression i mamralian cells by
tetracycline— resporsive promoters., Troc Natl Acac Sci USA 89, 5547-5R57 .

Saluhelol 3, el al. Z00L Regulation of vLranscoriplional aclivallicon domain funclion by
ubiguitin, Scierce 293, 16¢5.-1T653,

Jin L, ot al. 2013 Engircored Zemale-specific lethality for aonzzol of post Lopldopnora. ACS
Synthetic Biclogy, Z:160-1tge.

Zably transZormed Hela cells. Meth =rzymol 257, 202-220.

5 Tightly regulated and inducible cxprossion of domirant interfeoring
L 1%97 Zlelogical medistors of irsect ilarunity. Annu Bev Entomol 42,

12. INTRODUCTION

Release Site

Location Name & Description Location Address Contact{s}
1} Eascarvch Farm North MY

County: CGnzario

Proposed Release Start Date: 17172014
Proposed Release End Date: 3/31/201%

No. of Releases: Lp Lo #2/ycar
Cluantity: up Lo 100, CCC
moths/wky 10

anres anres

Location Unigue ID: RFMI1CHT

Location GPS Coordinates: (b)(4)

Release Site History: Managed agrimiltural, oropping, research. Managed agricultural land around
releasze zite.

Critical Habitat Involved?: Yas _X_ Mo

13. DESIGN PROTOCOLS

Production Design

A detailed description of the purpese for the intreduction of the regulated article including detailed description of the proposed experimental
andfor production design:

Tre clamordback moth strains OX43°9L-Zxy, O0X4318M-Pxy and DX47/6/ni-Pxy show a
tetracycline-repressikle fema_e-letha’ phenctype, which could serve as an insecticide-free means

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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of controlling pest populatiors of diamcendbzc< moth in the field in a species-specific manner.
Successful pest control will rely upoarn streng Derformance of released males, in terms of
fomalo-scoking boravior ard mating cormsotitivencas. We will zeck —e measire rolovant porZormancs
traits in cne cr rmcre marx-relezse-recaptire field experirments. Trnese will be tol_cwed by pest
suppression trizsls, in which Flutella zyvlostella-infested fields will be freated with £s33200 nmzls
Plutella xylostella, and the wild oopulaticns menitored and compared with those of Tlelds not 3o
ftreatod.

Ir the mark-release-recapiure experimnents, we will relesse up to 20,020 male fsRIDL Flute’la
“ylostella {per release; up Lo 100,000 maes per week) from zingle or mulziple points in
cxoorimenztal ficlds of up to 10 aczes olarted with brassicas (o.g. ﬁabbaqo or broccoll). Traps
[e.g. sticky traps balted witn svyrnthetic sex pheromone) will be placed in and around the tield,
up to 1 kr from the release point, to recapture toe male rmeths. Traps will be coll_ected at lesast
orce per week and the recaontured roths screened for the Tlucrescence rarker, Additicnal PIR
serocring will bo conducted fto validaze this wisual zezcering. Tracpirg will continue until no
tsRIZL ma'e moths are recantured for 2 consecutive weeks. To permit ar overlapping series ot

releases In each experlmertal fie’d trmat can be indepencertly monitored or the traps, £s3200 rale
meths will be sometimes be additiconally marked, Tor example using differernt-colored Tlucrescent
powdors, which are cormonly dscd In mich ficld experirents with irscons (roviowoed by Eagler &

Jackson 2001 Ann Rev Entomcl 46:521-543) . Crop sarmpling, Zn wnich a preportion oI the in-tield
plants will be collected and Llo'elv examnined in the _aboratory Zfor Plutella xvlostells larvae
ard pupae {(wild-tLyoe and Transgenict, will be conducted ot regular intervals To assess mating
suzoccss of the £sRIDI males. Each coxporimental field will bo surrounded by an approximatel
ldm-ceep bcrcer free of potentizl hcst plants. Upon completion oI the experiﬂent, the insecticide
Corzagen (chlorantraniZiprole) will be sprayed cn the plants and zurrounding area o kill
remairing diarcndbkack motn larvae,
Zata from thoso preliminarv fleld oxporimenta. iadicazing the fsRIDD rmale rolease ratn reguired
to zcrnieve z giver (b) 4) J, dispersal and tield
longevity, will inf doack moths in a suppression
trial thow mary FsRIDL mates o release, now freguent’y and Trom now many peints), reguested as
pazt of this pormit apolication. All of the described trials will rzogquire monitoring of a wild
cdlamorndback moth peopulation in up to six experimerntal tie ds (up o tnree freated witn fsRIZL
male meths, ard up to three untreated) . Trese fields, of vep to 10 acres in size, will be plantea
‘th krassica olarts (e.g. <akbage or brocceli), If the wild diamcndback roth population et
proscnt ir sufficient nunbers at —he —rial sizes, the oxperimental fielos will he artificially
irtested with mzle znd ferale motns Zrcm a JSh-cerived wild-type diamoncback metlh strain
currerntly mairtzired in the laboratory; dye-marked wild-type reths may alsce be used in
mark-releldse-recapture experirents to orovide a direct comparisen witn the OX moths. A oDroporoicn

of the oxperirmental Ziclds will ke subjocted —o rogular rolcases (b (4) o0z
tsRIZL ma'e moths, in numbers greater thar the estimated recruiitm _e moths
i the envirormen:t, to acnieve an cver—-floceding effect of 33700 rales on the wild ma_e
diamerdback moth pepuaaticon. For each experiment, F32DL male releases will be cornducted for up

to tho duration of a :1ca arap oyolao (ant_klpatgd as 3-4 montnsy. Aoult fraps :
traps pzited with synthetlc =sex prerorcne) will be placed in and arournd each field to monitor the
relative rumbers of wild-:type and £s37DL rales present, ard to assess thelr dispersal. The
poeoulaticors of wild-tCyoe moths in eacn field, including these receiving nc TzRIZL males, will be
monitorea using trhe adult traps describod and ocoriccle crow zampling. Roleases will consist aof up
to 100,000 £sRIDL male moths per week (depending on tne overZ_coding ratio reguired) over the
treatrent fie ds over the course of thess suppression experiments. Traovping will continus after
CLre last releases of TsRINL male rmoths, arnd will continug until ot lsast 7 waeks of zerc TzsRIDL
rocaptures. Upon completion of the cxperiment, the inscotlcoide Corager (crlorantraniliprole) will
be spraysd on the plarts and surrounding area (within 10C m radiuas oI treated tie ' ds) to xill
remaincing diamend dback mot™ larvas. Post-axperimant pheromone trapping will continve for 2 weexs
to moritor field “cngevity of 32100 mobhs,

Destination or Release Description
A detailed description of the intended destination {including final and all intermediate destinations), uses, andfor distribution of the regulated
article {e.g., greenhouses, laboratory, or growth chamber location; field trial location, pilot project location; preduction, propagation, and
manufacture location; proposed sale and distribution location):
L.l genetZcal_vy modiZied rale diarcndback motn used in the trials will be rearec as larvaes on
non-tetracyeline artificial diet. Releases will be conductea from the grouna or vehicle on
Cornell Universilys Wew York Stale ARsriculiural Researsr Slation. Beleases will e conducled up
{b) (4) devending on exparimantal regquirements,
Lie ares d-suuna Lue release sites {up toe J00C m o radius from release =silte) will be monitored with
traps f{e.o. szticky traws baited with syntoetic sex pheromone) . Travs will be collected at least
weekly Lo counl Lie aumber of genelically modilisd molths andg willd mobts capluared on each Lrap.
Samples irn the lakcrateory will bhe screened for presence of the DsRedl flucrescent marker, using
t_ucrescernce ricroscopy, and —his will pbe valldated by PCR cetecticn of trne [NA construct in
selacted sameles. Sore nor-visble insect samples will be sent to Cxitecs labs irn t-e UK for toe
PIR anralysis, Prior bo each Zleld release, sarnles from each C.\’_,hJJ:'L af ma' TERIDL moiths will be
soveered for the fluarescent marker arnd zexed, Only male rmoths witl bhe releaszsed; the effect on
tre crcp will therefore likely be neg_igible: male activizTy 1s restricted to finding anc rating
femeles, feedaing on nectar from Zlcwers, and ftaking stelter dursing the day.

Confinement Protocols

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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A detailed description of the proposed procedures, processes, and safeguards which will be used to prevent escape and dissemination of the
regulated article at each of the intended destinations:

Adult genetically modified moths will e Transported ‘n sealed cortairers labeled as follows
TZOZNELL UNIVEXSITY GENETICALLY MCDIFIED MOTES FOR RELEASE AT CORNELL UNIVERSITYS NEW YORE STATE
AGRICULTURAL EXPERIMENT STATICN - AUTEOQRIZED ZERSCHNNEL OMLY". Insects will be transported by hand
or in a wehicle by auathorized perscnnel.

ITme condizional lethality expressed by the faR1II construct means that farale progeny from
matings with Oxitec male Insects die In trne absence of teTracyclire, and The —rait is therefore
urlikely to persist in the environmenst. Cther mitigation reasures inc_uge the lack of known
sexua.ly compalible relatives of Zlutella xyloslella in Lhe U5A; Lhe plggyBac Lransposable

e emert used for The Transforrmation nas no endegerncus functiorning transposasse, rendering it
non-actonomcous (it carnct mokbllize itselZ); trne release area will be ronizcored exzensively wizh

traps to attract and cellect Zlutella zxyvlostella reths; release Zields are no larger than 10
acres; Lhe Plutella xylosiella can be sprayed with Insectlicide ab any time in Lhe case of
chkserved adverse eventsy the geneTtically engireered Plute la xylostella will ke zecurely ranaged

ard containec in production arnd transpcrt; znd al’ wviaole insects reared for —his trial tnzt are
not reguired feor release or additicenal analvels will be devitalized by freezing.

Final Disposition Method: Destruction/Devitalization |:| Other |:| Sterage in Contained Facility

Final Disposition Description: 211 inused genelically medified eggs, larvae, pupze and molrs nol
released, or net nesded in the mass-rearing, witl be frorzen at 4 minimuam
of -23°C + 5°C for 4% h to destroy all Tife stages.

14. ATTACHMENTS

Attachments
G12) N1GA18720013 B D005 AM)
eld release sile {10/15/2013 3 1U:51 AM)
Lo(10/77/72013 @ 0%:23 2M)
0X4318L chlertetracycline sensitivity report (J0/17/72C23 @ 0%:22 AM)
0X4318L construct sequencing report {10/17/2013 @ 09:23 AM)

0¥4319L molecular characterisation report (10/.7/20213 @ 0%:21 ZM)

2

BRI Impertaticon permit (Fxp.%/2

Cornel. Jniversily proposed

[i
OxA313L allele persistence repor

0X4319L population suppressicn cages reporz {10/17/2013 @ 0%9:23 AM)

0¥X4319L resistance management report (L0/17/20.3 @ 03:2<¢ AN

Poor-revicewed publicaticon (Jin ot al. 2013) descrikbing doveloprment/toszing of RIZL DBM (372472013 3
02:91 AM)

Tabhle of qgenetic e _emerts, O0K4319 and COX47¢6¢ (L0/15%/2023 @ 10:50 AK)

Threatencd or endargored spocics (2071572023 @ 10:52 2N

LTAV expressiorn levels report (1072772013 @ 08:21 AM)

15. ADDITIONAL INFORMATION

16. COURTESY JUSTIFICATION

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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I, Anthony Shelton, hereby certify that the information in this application and all attachments is complete and accurate to the best of
my knowledge and belief.

| acknowledge this is not an application to move or import select agents, the genes expressing select agents, or the toxins made by
the select agents, as described in 8 CFR 121.

I will not introduce the regulated articles described in this application until APHIS has deemed the application complete and has
granted the permit. By signing this permit, | agree to comply with any and all state, local, and tribal laws and regulations that may
apply to the intraduction of the articles described in this applications.

If there are any changes to the information disclosed in this application, | will contact APHIS.

17. SIGNATURE OF RESPONSIELE PERSON 18. DATE

Arthory Sheltoen Ootoner 24, 2013

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Department of == Plant Health Regulataory Riverdale, Maryland
‘ Inspection Service Services 207371236

SUPPLEMENTAL PERMIT CONDITIONS

For Release of Plutella xylostella

All persons working with the genetically-engineered (GE) diamondback moth must be informed of these permit conditions. Anyone working with these insects must agree
to and sign/ initial these conditions before beginning work. These signed conditions do not need to be submitted to USDAS APHIS but must be readily accessible in the
event of an inspection and presented upon request.

Note: these cenditions may be copied and stored electronically for electronic signature and initialing provided that the permit number, authorized organisms and life
stages, release locations, and authorization statement all appear on the document with the permit number. The residency condition does not need to be signed. Signing
thase condiions only indicates that the persen working under this permit has read them: the permit holder is the sole responsible party under this permit.

Mudifications to the containment of these organisms must be approved prior to making changes by applying for an amendment in ePermits

This permit does not authorize movement or use of plant pathogens listed in the Public Health Security and Bioterrerism Preparedness and Response Act of 2002, If any
argarism listed as a Select Agent is identified from materials associated with this research, the permit holder is reguired to notify APHIS, Agricultural Select Agent
Program {ASAP) immediately by phane at 301-851-3300, and within seven (7) days submit APHIS/CDC Form 4 {Report of Identification of a Select Agent or Toxinina
Clinical or Diagnostic Laboratory) to APHIS, ABAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 {see instructions at:

hitp:Awww . aphis. usda goviprogramsiag_selectagentindex.shtml). Failure to comply with this reguirement is a violation of the Agricultural Bioterrorism Protection Act of
2002.

If organisms that are not authorized in this permit are received. the permit holder must take all prudent measures to contain the organism(s) and notify the BRS
Compliance Staff by contacting a compliance officer immediately {that 1s, within cne business day) by calling 301-851-3935 or by e-mail to
BRSCompliance@aphis.usdagov. The permit holder must immediately notify the permit unit of the destruction of regulated organisms received under this permit, as
above. Similarly, the permit holder must immediately notify the permit unit if faciliies are destroyed or decommissioned for any reason.

The permit holder rmust maintain an official permansnt work assignrment at the address identified on this permit. IF the permit holder ceases assignrment/affiliation at the
address identified on this permit, or personnel circumstances change in any way, then a compliance officer must be notified at the BRS Compliance Staff immediately
{that is, within one business day) by either {a) email to BRSCompliance@aphis.usda.gov, {b) verbal communication at 301-851-3935, or {¢) conventicnal mail to BRS
Cornpligrce Staff, 4700 River Road, Riverdale, Unit 81, MD 20737, The permit holder must destroy all regulated organisms prior to departure unless the permit holder
either (a) requests cancellation of this permit and complies with all permit-specific termination conditions, {b) applies for and receives a permit to move the organisms to
a new facility, or {c) relinquishes centrol of the regulated organisms to a qualified individual who obtained a permit for the continued use of these regulated organisms
prior to this permit holder's departure.

All laboratories and growth chambers where this genetically engineered insect is employed will be locked with limited access by authorized personnel. In each area
where a regulated genetically engineerad organism is Used, at least ang sign must be posted stating that & regulated genetically enginesred organism is being used.

Upon completion of research all engineered insects (except those retained for future research), will be disposed of by freezing at -20 for 24 hours/or autoclaving.

There is to be na further distribution of these genetically engineerad insects under this permit without pricr approval from State {intrastate movement) and Faderal
requlatory officials.

THIS AUTHORIZATION 15 VALID FOR THE RELEASE INTQ THE EMVIRONMENT OF THIS GENETICALLY ENGINEERED INSECT ONLY IN THE AREAS
DESCRIBED IN THE APPLICATION.

THIS IS A CROP DESTRUCT TRIAL. Brassicas will be destroyed at the end of the research figld trial. No plants of produce shall be used for foed or feed. Upon
completion of the experiment, the insecticide shall be sprayed on the plants and surrounding area within a 100 m radius of treated fields to kill remaining diamondback
moth larvae.

Without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulatory officials shall be allowed to inspect the conditions
under which this genetically engineered insect is being kept.

Reporting an Unauthorized or Accidental Release

a. According to the regulation in 7 CFR § 340.4{f) 10)i), APHIS shall be notified orally immediately upon discovery and notified in writing within 24 hours in the event of
any accidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRE Compliance Staff at (301) 8351-3935 and ask o speak to a Compliance and Inspection staff member. Leave a
verbal report on voicemail if the phone is not answered by a Compliance Officer,
- In addition, in the event of an emergency in which you need to speak immediately to APHIS personnel regarding the situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the region where the field test occurs:

For Western Region, contact the Western Region Biotechnologist at {9703 494-7513

or e-mail: BRESWRBT@aphis.usda.goy

For Eastern Region, contact the Eastern Region Biotechnologist at {919) 855-7622 or e-mail. BRSERBT@aphis.usda.gov Or

The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant Health Directars is available at:
http:/'www.aphis. usda.goviservicesireport_pest_disease/report_pest_disease.shtml,

ar

http:ipest. ceris. purdue_edulstatesalact htrml

b, Written notification should be sent by one of the following means:

By e-mail:
BRSCompliance@aphis.usda.gov

By mail:
Biotechnology Regulatory Services (BRS)

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

Jihr

arne Newoambier 0, #0014
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=—~= Plant Health Regulatory Riverdale, Maryland

USD United States APHIS Animal and Bintechnology 4700 River Road, Unit 147
L Department of —_——
—“ Agricuitare ‘ Inspection Service Services 20737-1236

Regulatory Operations Program
USDAAPHIS

4700 River Rd. Unit 91
Riverdale, MD 20737

Additional instruetions for reporting compliance incidents may be found at hitp:/swww.aphis usda.govibiotechnology/compliance_incident, shimi

{13) No person shall move a regulated article interstate unless the number of the limited permit appears an the cutside of the shipping container.

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

Newoambier 0, #0014

Jdohrn larney
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Department of == Plant Health Regulataory Riverdale, Maryland
‘ Inspection Service Services 207371236

Standard Permit Conditions for the Introduction of a Regulated Article
(7 CFR 340.4 {f))

Permit Conditions: A& person who is issued a permit and his/her employees or agents shall comply with the following conditions , and any supplemental conditions which shall be
listed on the permit, as deemed by the Deputy Administrator 1o be necessary 1o prevent the dissemination and establishment of plant pests:

(11

The regulated article shall be maintained and disposed of {when necessary) in a manner o as to prevent the dissemination and establishment of plant pests.

All packaging material, shipping contdiners, and any other material accompanying the regulated article shall be treated or disposed of in such a manner as to prevent
the dissemination and establishment of plant pests

The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.
The regulated article shall be maintained only in areas and premises specified in the permit.

An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and to any records relating to the introduction of
a regulated article.

The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the date of importation,

The regulated article shall be subject to the application of measures determined by the Administrater fo be necessary to prevent the accidental or unauthorized release
of the regulated article,

The regulated article shall be subject to the application of remedial measures (including disposal) determined by the administratar to be necessary to prevent the spread
of plant pests.

A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the field test. A field test report shall include the
APHIS reference number, methods of observation, resulting data. and analysis regarding all deleterious effects on plants, nontarget arganisms, or the environment,

AFHIS shall be notified within the time periods and manner specified below, in the event of the following cocurrences:

{i} Crally notified imrmediately upon discovery and notify in writing within 24 hours in the event of any gccidental or unauthorized release of the regulated article;

{iij In writing as soon as possible but not later than within 5 working days if the requlated article or associated host organism is found to have characteristics substantially
different from those listed in the application for a permit or suffers any unusual sceurrence (excessive mortality or morbidity, or unanticipated effect on non-target
organisms).

A permittee or his/her agent and any person who seeks to import 2 regulated article into the United States shall:

{iy Import or offer the regulated article for entry only through any USDA plant inspection staticn listed in 7 CFR 319.37-14;

{iijNotify APHIS promptly upon arrival of any regulated article at a port of entry, of its arrival by such means as a manifest, customs entry document, commercial invoice,
waybill, a broker's document, or a notice form provided for such purpose; and

(i) Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

Jihr
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
— -—a‘ Plant Health Regulatary Riverdale, Maryland

Department of

- Agricuitare

Inspection Service Services 207371236

penalifes a5 authorized by the Plam Profection Act (7 U.5.C. 7rO1-7772).

Any regidated article introduced not in compliance with the requirements of 7 CFR 340 or any standard or supplemental permit conditions, shall be subjec! to the immediate
application of such remedial measures or safegquards as an inspeclor determines necassaty. fo prevent fite infroduction of such plant pests. Any regulated article introduced not it
compliance with the requirements of 7 Code of Federal Reguiation Part 340 or any standard or supplemental permit conditions, shall be subject to the immediate application of
such remedial measures or safeguards as an inspecior determines necessary, o prevent the intraduchion of such plant pests. The responsible party may be subject to fines or

Pormit Mumber: 13-267-102r

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL

Jdohrn larney
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Submitted By: Shelton, Anthony

Permits/Responses

BRS Permit - 13-29?-102||_§|)|

Permit Supporting Document(s)

Turner, John

Issuing Scientist

Exp. Date
11102017

Issuance Date
1111042014

File Description
BRS Impartation permit (Exp.8/2013)
{10/182013)
Cornell University proposed field release
site (10/15/2013)
Ox43181L allele persistence report
(10/17/2013)
OX4318L chlortetracycline sensitivity
report (10M7/2013)

OX4318L construct sequencing report
(1017i2013)

OX4318L molecular characterisation
report {1017/2013)

OX4319L population supprassion cages
report (10/17/2013)

OX4318L resistance management report
{(10M17/2013)

Peer-reviewed publication (Jin et al.
2013) describing developmentiesting of
RIDL DBM (09/26/2013)

Table of genetic elements, OX4319 and
OX4767 (10/15/2013)

Threatened or endangered species
(10/15/2013)

{TAV expression levels report (10:17/2013)
13-287-102 mpcf.docx (05/13/2014)

13-297-102r Brst £R notice APHIS-
2014-0056-0001.pdf (11/04/2014)

13-297-102r rpcldoc (05/13/2014)
13-287-102r sl.doe {10/31/2014)
13 287102r dea Partl pdf{10r30/2014)

Submitted By Include in Final Permit

Include in State Package

Applicant No No
Eb plicant Ne No
Applicant No No
Applicant No No
Applicant No No
Applicant No No
Applicant No No
=
plicant No No
Applicant No No
Applicant No No
Applicant No No
Applicant No No
BRS MNo No
BRS No Yes
BRS No No
BRS No Yes
BRS No Yes
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13 297102r dea Part?.pdf {10/30/2014} BRS No Yes
13 287102r dea Part3.pdf{10/30/2014) BRS No Yes

State Review Responses

State Reviewer Response Review Log Date of Action Conditions?
New York State has reviewed the APHIS determination and has  Jan Morawski {11/05/14) 11/05/2014 No

nc comment or additional regulatory requirements.

Application Supporting Document(s)

BRS Importation permit (Exp.9/2013} (10/18/2013)

Cornell University proposed field release site {10/15/2013)

OX4319L allele persistence report (10/17/2013)

OX4319L chlortetracycline sensitivity report {10/17/2013)

OX4319L construct sequencing report (10/17/2013) —
OX4319L moelecular characterisation report (101772013} = )
OX4319L population suppression cages report (10/17/2013)

OX4319L resistance management report (10/17/2013)

Peer-reviewed publication {Jin et al. 2013} describing developmentitesting of RIDL DBM (9/26/2013)
Table of genelic elements, OX4319 and OX4767 {10/15/2013}

Threatened or endangered species {10/15/2013)

{TAV expression levels report (1011772013}

Task Documents

No Task Attachments

Submitted Reports

Repors Summary
No Submitted Reports

Submitted Notices

No Submitted Notices

Notice Task Notes

Mo Notice Task Notes

Task Notes

General Comment - 11/5/2014 @ 7:12 AM
Margaret Jones: Emails 102414 - 102714 were stored in the DocWar due to size limitations

General Camment - 10/27/2014 @ 5:13 AM
Patricia Beetham: The EA link uploaded is the incorrect draft EA out for public comment. The correct one will be uploaded shortly, along with the FR
notice for public comments.

General Comment - 10/21/2014 @ 7:57 AM

Carlos Blanco: The Environmental Assessment document has been changed for a short version that cnly contains the cover pages, table of contents,
figures and tables and a link to download the document from Internet,

Envirpnmental Assessment Decuments - 10/20/2014 @ 1:00 FM

Carlos Blanco: The EA document is to0 long to upload. | temperarily added the application to this step to move forward.

General Comment - 12/2/2013 @ 7:47 AM

Thomas Nesbitt: Permit reassigned to Carlos. Proceed with processing of permit. Once draft permit conditions have been prepared, permit will need
discussion with BEAB to determine adequate NEPA analysis (catex vs EA).

General Comment - 11/5/2013 @ 10:31 AM

Patricia Beetham: This permit needs extensive review from PPQ and BRS. At the minimum, an EA needs to be done. As it stands, there is not enough
information to make an informed decision on this unconfined field trial proposed by the applicant. The applicant has not been contacted as of 11/06/13,
but will be contacted as soon as Colin Stewart of PPQ returns to the office after November 12th.

Task Collaboration Messages and Responses
No Task Collaboration Messagas

Deficiency Coarrespondence

Ne Messages

Messages

No Messages
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Application Lock/Unlock Log

No Application Lock/Unlock Logs

Home | CreateiRenewiAmend Application | My Applications | My Inbox {Applications) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |
Change Password | Reports | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader
k FOIA | Accessibility Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | FirstGov | White House
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QJ_S_QA United States Department of Agriculture ‘
—

Messages

Inbox | Home
Folder  New Message

Received Messages

View Sent Messages
No Messages
Home | CreateiRenewtAmend Application | My Applications | My Inbox {Applications) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |

Change Passward | Reports | Technical Support | Frequently asked Questions | My Messages | Gel Adabe Reader
k FOIA | Accessibility Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | FirstGov | White House
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Messages Inbox | Home
Folder

Sent Messages

View Received Messages

'

¥ Date
Applicant Acceptance of Draft Permit Conditions

Tue 11/04/14 .44 AM

Home | Create\RenewtAmend Application | My Applications | My Inbox {Applications) | My Inbox {Compliance} | Labels | Label Shipmant Reports | My Profile |
Change Password | Reparts | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader
FOIA | Accessibility Staternent | Privacy Policy | Non-Discrimination Staternent | Inforrnation Quality | FirstGov | White House
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_':_‘_!SDA United States Department of Agriculture B ‘

Message
Folder

Inbox | Home

Message Detail

Back to Sent Messages

BRS Permit for the Introduction of Genetically Engineered Organisms
Application Number 13-297-102r

Sent: Tue, 11/04/14 9:44 AM
To: Anthony Shelton
Subject: Applicant Acceptance of Draft Permit Conditions

Home | Create\RenewiAmend Application | My Applications | My Inbox {Apphcations) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |
Charge Password | Reports | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader
FOIA | Accessibility Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | FirstGov | White House

h
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.':—‘—’,_S.-QA United States Department of Agriculture ‘

Tracking Sheet Inbox | Home
Folder
Application Form: BRS Permit
Application Number: 13-297-102r
Applicant: Shelton, Anthony
Organization: Cornell University/NYSAES
Application Duration: 383 days =D
Bold text denotes open tasks, and ifafic text denctes the closed tasks.
V' 1. Receive and Assign Application 10424113 08:40 AM 10/24/13 10:14 AM  Anita Drummoend )
v 2. Completeness Check 10/24/13 10:14 AM 10125130148 PM  Kimberly Diggs )
3. Wit o Applicart Response
4. Review Applican: Resoonsa
V' 5. Assign Biotechnologist and Managers 10/25M13 01:49 PM 10/25/13 0150 PM  Kimberly Diggs )
V' 6. Review BRS Permit Application 10/25/13 01:50 PM X 12/02113 07:44 AM  Thomas Nesbitt )
¥) 12/02/13 07 44 AM 05/06/14 0712 AM  Carlos Blanco
V' 7. Review Aricle and Donors 05/06/14 07:12 AM 05/06/14 07:13 AM  Carlos Blanco )
V' 8. Biotechnologist Initial Review 05/06/14 07:13 AM 05/06/14 0713 AM  Carlos Blanco vy
Q. Generale and Serd Deaial _etter
10. Gene-ale and Serd Applicator Deficiency
Leler
11. Wait ag “or Applizart Response
12. Review Applican: Resoonse
Vv’ 13. Complefe Biotechnologist Review 05/06/14 0713 AM 10/20/14 08:55 AM  Carlos Blanco V)
Forms Y 10/27/14 0917 AM 11/04/14 09:32 AM  Patricia Beetham
V' 14. Determine if an Environmentat 10/20/14 08:55 AM 10/20/14 12:43 PM  Carlos Blanco )
Assessment is Required 11/04/14 09:32 AM 11/04/14 09:32 AM  Patricia Beetham
v 15. NEPA Decision Surmary and TES 10/20/14 1243 FM 10/24/14 02:28 PM  Margaret Jones )
Review 11/04/14 09:32 AM 11/0414 09:33 AM  Patricia Beetham
' 16, Environmental Assessment 10/20/14 12:43 PM 10/20/14 0100 PM  Carlos Blanco )
Documents 11/04/14 09:32 AM 11/04114 09:33 AM  Patricia Beetham
) 11/404/14 09:43 AM 11/04/14 0943 AM  Patricia Beetham
Vv 17. Determine Suppiamental Conditions 11/04/14 09:32 AM 11/04/14 0943 AM  Patricia Beetham )
for Release
18. DNelermine Suppler-gntal Conditiors for
Movenents
19. Deto-ming if a Facility Inspaction is
Requirne
20, tacily Inspectior
Vv 21. Management Review of Draff 11/04/14 09:43 AM 11/04/14 09:44 AM  Patricia Beetham vy
Conditions
22. Modfy Draft Condtions pricr 10 asa cant
resicny aad ARproLa
23. Prepare anc serd Applican: Dralt
Corditons
V' 24. Wailing for Appficant's Response to 11/04/14 09:44 AM 11/04/14 0947 AM  Patricia Beetham vy
Draft Condifions
25. s Responss o Duall
V' 26. Select Fifective and Fxpiration Dates 11/04/14 09:47 AM 11/0414 0947 AM  Patricia Beetham )
for Permit
27, State Review Confirmation 11/04/14 0247 AM 11/04/14 0947 AM  Patricia Beetham )
V' 28. Generale Permil Package for State 11/04/14 09:47 AM 11/04/14 09:558 AM  Kimberly Diggs )
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Vv 29
30.
31

Vv 32.

Vv 33

Vv 34

Vv 35,

Vv 36.

Vv 37
38.

39.
40.
41.

Review

Management Review of State Fackage
Gene-ale and Serd Ledter o State Oicial
Nolify State

State Regulfatory Official Review
Biotechnologist Final Review
Generate BRS Permit

Finaf ERAD BRS Permif Review

Final RegOps BRS FPermit Review
fssue BRE Permil

Aasiga 1nspection Staten and Determine
| abels

Generale and Prict Sa omen: caoe s
Shipngnt | abel Prat Confireation

Yoid Labols

11/04/14 09:59 AM

11/04/14 10:39 AM
11/05/14 09:50 AM
11405414 10:03 AM
11/05/14 11:04 AM
11/07/14 03:156 PM
111014 09:07 AM

11/04/14 10:39 AM

11/05/14 09:50 AM
11/05/14 10:03 AM
11/05/14 11:04 AM
110714 03:15 PM
11/10/14 09:07 AM
11/10/14 09:39 AM

Patricia Beetham

Jan Morawski
Patricia Beetham
Kimberly Diggs
John Turner
John Turner

Kimberly Diggs

3

5335358558595

Home | Create'RenewiAmend Application | My Applications | My Inbox {Apphcations) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |

Charge Pasasword | Reports | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader

FOlA | Accessibllity Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | FirstGov | White House
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.':—‘—’,_S.-QA United States Department of Agriculture ‘

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 10/25/2013 10/25/2013
Organization: Comell University/NYSAES

Submission Level: 2

Assign Biotechnologist and Managers

* Indicates a required field

Biotechnologist {Permit):* Beetham, Patricia

*
ERAD1: Beetham, Patricia
NEPA Decision Summary, TES, Permit denial review

*
ERADZ: Bestham, Patricia
Management Review of State Package

*
ERAD3: Turner, John
Final ERAD BRS Permit Review

Summary of total application for each biotechnologist or manager that are pending or has been processed within the
last 120 days.

Abel, Sidney
Beaman, Jeffrey
Beetham, Patricia
Bennett, Steven
Beyene, Nebiyu
Blanchette, Michael

o O o o MNnOo O

Bodnar, Anastasia
Boulais, Virginia

Y
L]
s
—_
[a~)

Butler, Tracye
Chestnut, Evan

De Sa Snow, Palricia
Diggs, Kimberly 40
Divan, Charles
Doley, William
Drummond, Anita
Eck, Cynthia
Emalinski, Jeffrey
Glen, lan

Grant, Douglas

I
ODOO

o O O o N O O O W o O
%]
[ 4=]

[ 8]
i)

Hegde, Subray
Jin, Wendy
Janes, Margaret

T ¥ B e R o B e

-
b |

Koehler, Susan

[ ]

Lalli, Donna
Lightle, Helen
Liu, Zhaowei

o ko O o o
I
-4

=
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McRae, Denise 0 13
Nesbitt, Thomas 0 0
Pardoe, Linda 0 0
Pearson, Alan 14 126
Rappaport, Kate 10 22
Samboju, Narasimha 2 7
Serrano Miranda, Eddie 0 0
Sethuraman, Karthik 0 0
Sethuraman, Karthik 0 0
Smelley, Anna 2 9
Spaine, Pauline 4 5
Turner, John 0 7
Vieglais, Christina 3 54
Vongpaseuth, Khamkeo 1" 9
Wanex, Miranda

Weinsetel, Natalia

BRSPMT-0005

Home | CreateiRenswtAmend Application | My Applications | My Inbox (Apphcations) | My Inbox {Compliance} | Labels | Label Shipment Reparts | My Profile |
Change Password | Reports | Technical Support | Freauently asked Guestions | My Messages | Get Adobe Reader
k E2IA | Accessibility Statement | Privacy Policy | Non-Discrimination Staterment | Infomation Quality | FirstGoy | White House
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.':_,_!S DA United States Department of Agriculture ‘

)
|

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114512014 11/5/2014
Organization: Comell University/NYSAES

Submission Level: 2

Biotechnologist Final Review

View Permit Package

& New York State has reviewed the APHIS Jan Morawski (11/05/14) 11/05/2014 No )
determination and has no comment
ar additional regulatory
requirements,

dl

wl_

BRE Permit Application Versions

BRS Permit Application Version 1 Nov 4 2014 1038AM.pdf
BRS Permit Application Original Oct 24 2013.pdf

BRSPMT-0035

Home | CreateiRenewiAmend Applicatinn | My Applications | My Inbox {Applications) | My Inbox {Compliance} | Labels | Label Shipment Reparts | My Profile |
Change Password | Reports | Technical Support | Frequently asked Guestions | My Messages | Get Adobe Reader
L FOIA | Accessibility Staternent | Privacy Policy | Non-Discrimination Staterment | Infornation Quality | FirstGov | White House
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QS DA United States Department of Agriculture
—

N

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment

Received Date: 10/24/2013

Criginal Current
Application Form: BRS3 Permit P &l
Apgplication Category: New
Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthany 11/5/2014 11/5/2014
Organization: Comell University/NYSAES
Submission Level: 2
Biotechnologist Final Review
New York's Response
Date of Action: 11/05/2014
Response: State has reviewed the APHIS determination and has no comment or additional regulatory requirements.

Comments:

Add Condition To add a Condition to the list below select Add Condition

State has not determined any Condition(s)

Update Response Cancel

Get Adobe Reader

BRSPMT-0035

FOlA | Accessibility Statement | Privacy Policy | Non-Discrimination Staterment | Infommation Qualily | FirstGey | While House
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_L_.J_S DA Unhed States Dapartment of Agriculture

A |

|

Inbox | Home
‘ Folder  Tracking Sheet  Add Note  Collaborate  Attachment ‘
Received Date: 10/24/2013 OCriginal Current
Application Form: BRS Permit = =
Application Category: New
Application Number: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 5/6/2014 5/6/2014
Organization: Cornell University/NYSAES
Submission Level: 2

Biotechnologist Initial Review

The application is: Incompleta

Complete and further review is NOT needed {Amendments Only)

® Complete

Danied

NOTE: DONOT INCLUDE CBI INFORMATION IN THESE COMMENTS

Reason for Incomplete: {Enter if Incomplete. NOTE: Text entered here will show up on the Deficiency Letter }

Reason for Denial: (Enter if Denied. NOTE: Text enlered here will show up on the Denial Letter.)

Biotechnologist's Comment; (NQTE: For BRS Intermal Use}

The following is a list of review forms you may use in your review process:

APHIS HR BMP Recommendation for Plant Release Permits (effective 12/11/2014)
EPA Notification Form for Microorganisms 021014 (effective 02/10/2014}
Movement Permit Checklist 060412 (effective 06/04/2012)

NEPA Decision Summary (effective 04/12/2007)

NEPA ESA Decision Worksheet for Perrnits 042413 {effective 04/24/2013)
PMP Equipment cleaning SOP Checklist (effective 11/22/2006)

PMP Review Training Checklist {effective 11/22/2006)

Pharma, industrial and phyto checklist (effective 11/22/2008)

Release Permit Checklist 080412 {effective 06/04/2012)

State Letter Template {effective 05/07/2010)

V5 Review of Import permits containing animal genes {effective 11/22/2008}

Page o%%%e?f 236
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Honie | Create\RenewiAmend Applicalion | My Applications | My Inbox (Applications) | My Inbox (Compliance}| Labels | Label Shipment Reports | My Profie |
Change Password | Reports | Technical Suppart | Frequently asked Questions | My Messages | Get Adobe Reader
k FOlA | Accessibility Staterment | Privacy Policy | Non-Discrimination Staternent | [nformation Qualily | FirstGov | White House
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.':—‘—’,_S.-QA United States Department of Agriculture ‘

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 5/8/2014 10/20/2014
Organization: Comell University/NYSAES 10/27/2014 11/4/2014
Submission Level: 2

Complete Biotechnologist Review Forms

The following review forms: e . complete

could not complete, additional information is needed

13-297-102_mpcl.docx 05/13/2014
13-297-102¢_rpcl.doc _ 05/13/2014
13 297102r dea Parl1.pdf =D 10/30/2014
13_297102r_dea_Pari2.pdf 10/30/2014
13 297102r dea Parl3.pdf 10/30/2014
13-297-102r sl.doc 10/31/2014
13-297-102r_first_FR notice_ APHIS-2014-0056-0001 pdi 11/04/2014

BRSPMT-0015

Home | Create'RenewiAmend Application | My Applications | My Inbox {Apphcations) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |
Change Passwaord | Reponts | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader
k FOIA | Accessibllity Statement | Privacy Policy | Non-Discrimination Statemeant | Information Quality | FirstGov | White House
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.':_,_!S DA United States Department of Agriculture

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 102442013 10/25/2013
Organization: Comell University/NYSAES

Submission Level: 2

Completeness Check

Application is: Incomplete
Complete and ready to issue (Courtesy Permit}
Complete and further review is NOT needed {Amencments Only)

*®* Complete and ready for bictechnologist review

If the application is incomplete, please indicate what area(s) need to be addressed by selecting one ormore of the appropriate areas.
Your complete Street Address (P.Q. Box is not acceptable)

Your telephone number where you can be reached during business hours
Other: (Please specify below} NOTE: DO NOT INCLUDE CBIINFORMATION IN THIS COMMENT

BRSPMT-0002

Home | Create\RenewiAmend Application | My Applications | My Inbox {(Applications} | My Inbox {Compliance} | Labels | Label Shipment Repeorts | My Profile |
Charge Password | Reports | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader
k FOIA | Accessibility Statement | Prnvacy Policy | Non-Discrimination Statement | Information Qualty | FirstGov | White House
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.':—‘—’,_S.-QA United States Department of Agriculture ‘

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit P &l

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date

Applicant: Shelton, Anthony 10/20/2014 10/20/2014

Organization: Comell University/NYSAES 11/4/2014 11/4/2014

Submission Level: 2

Determine if an Environmental Assessment is Required

An environmental assessment is: NOT Required

* Required

13-297-102_mpcl.docx 05/13/2014
13-297-102r rpel.doc 05/13/2014
13 297102r dea Parﬁ.pci'aﬂ 10/30/2014
13_297102r_dea_Parl2.p = 10/30/2014
13 287102r dea Part3.pdf 10/30/2014
13-297-102r sl.doc 10/31/2014
13-297-102r_first FR notice APHIS-2014-0056-0001.pdf 11/04/2014

BRSPMT-0017

Home | Create'RenewiAmend Application | My Applications | My Inbox {Apphcations) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |
Change Passwaord | Reponts | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader
k FOIA | Accessibllity Statement | Privacy Policy | Non-Discrimination Statemeant | Information Quality | FirstGov | White House
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.':_,_!S DA United States Department of Agriculture

N

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114412014 11/4/2014
Organization: Comell University/NYSAES

Submission Level: 2

Determine Supplemental Conditions for Release

Supplemental Conditions for Release

1.

10.

11.

12.

All persons working with the genetically-engineered (GE) diamondback moth must be informed of these permit conditions.
Anyone working with these insects must agree to and sign/initial these conditions before beginning work. These signed
conditions do not need to be submitted to USDA/ APHIS but must be readily accessible in the event of an inspection and
presented upon request.

Note: these conditions may be copied and stored electronically for electronic signature and initialing provided that the permit
number, authorized organisms and life stages, release locations, and authorization statement all appear on the document
with the permit number. The residency condition does not need to be signed. Signing these conditions only indicates that the
person working under this permit has read them; the permit holder is the sola responsible party under this permit.

Medifications to the containment of these organisms must be approved prior to making changes by applying for an
amendmentin ePermits.

This permit does not authorize mavement or use of plant pathogens listed in the Public Health Security and Bioterrorism
Preparedness and Response Actof 2002. If any organism listed as a Select Agent is identified from materials associated with
this research, the permit holder is required to notify APHIS, Agricultural Select Agent Program {ASAP) immediately by phone
at 301-851-3300, and within seven (7} days submit APHIS/CDC Form 4 {Report of Identification of a Select Agent or Toxin in
a Clinical or Diagnostic Laboratory} to APHIS, ASAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 (see instructions at:
http/iwww.aphis.usda.goviprograms/ag_selectagenvindex.shtml). Failure to comply with this requirement [s a vialation of the
Agricultural Bioterrorism Protection Act of 2002,

If organisms that are not authorized in this permit are received, the permit holder must take all prudent measures to contain
the organism(s) and notify the BRS Compliance Staff by centacting a compliance officer immediately (that is, within one
husiness day) by calling 301-851-3935 or by e-mail to BRSCompliance@aphis.usda.gov. The permit holder must
immediately notify the permit unit of the destruction of regulated organisms received under this permit, as above. Similarly, the
permit holder must immediately notify the permit unit if facilities are destroyed or decommissioned for any reason.

The permit holder must maintain an official permanent work assignment at the address identified on this permit. If the permit
holder ceases assignment/affiliation at the address identified on this permit, or persennel circumstances change in any way,
then a compliance officer must be notified at the BRS Compliance Staffimmeadiately {that is, within one business day) by
gither (a) email to BRSCompliance@aphis.usda.gov, (b) verbal communication at 301-851-3935, or (¢} conventional mail to
BRS Compliance Staff, 4700 River Road, Riverdale, Unit 81, MD 20737. The permit holder must destroy all regulated
arganisms prior to departure unless the permit holder either {a} requests cancellation of this permit and complies with all
permit-specific termination conditions, (b) applies for and receives a permit to move the organisms to a new facility, or (c)
relinquishes control of the regulated organisms to a qualified individual who obtained a permit for the continued use of these
regulated organisms prior to this permit holder's departure

All laborataries and growth chambers where this genetically engingered insectis employed will be locked with limited access
by authorized personnel. In each area where a regulated genetically engingered organism is used, at least one sign mustbe
posted stating that a regulated genetically engineered organism is being used.

Upon completion of research all engineerad insects (except those retained for future research), will be disposed of by
freezing at -20 for 24 hoursfor autoclaving.

There is fo be no further distribution of these genetically engineered insects under this permit without prior approval from
State {infrastate movement) and Federal regulatory officials.

THIS AUTHORIZATION IS VALID FOR THE RELEASE INTO THE ENVIRONMENT OF THIS GENETICALLY ENGINEERED
INSECT ONLY IN THE AREAS DESCRIEED IN THE APPLICATICN.

THIS IS A CROP DESTRUCT TRIAL. Brassicas will be destroyed at the end of the research field frial. No plants of preduce
shall be used for focd or feed. Upon completion of the experiment, the insecticide shall be sprayed on the plants and
surrounding area within a 100 m radius of treated fields to kill remaining diamondback moth larvae.

Without prier notice and during reasenable hours authorized Plant Protection and Quarantine and State regulatory officials
shall be allowed to inspect the condilions under which this genetically engineered insectis being kept.

Reporting an Unauthorized or Accidental Release
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13.

a. According to the regulation in 7 CFR § 340.4(f{10)(i), APHIS shall be notified orally immedialely upon discovery and
notified in writing within 24 hours in the event of any accidental or unauthorized release of the regulated article.

- Forimmediate verbal notification, contact APHIS BRS Compliance Staff at (331) 851-3935 and ask to speak lo a
Compliance and Inspection staff member. Leave a verbal report on voicemail if the phone is not answered by a Compliance
Officer.

- In addition, in the event of an emergency in which you need to speak immediately to APHIS personnel regarding the
situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the region where the field test occurs:

For Western Region, contact the Western Region Biotechnologist at (970} 494-7513

ore-mail: BRSWRBT@aphis usda gov

For Eastern Region, contact the Eastern Region Biotechnologist at (919} §55-7622 or e-mail: BRSERBT@aphis.usda.gov Cr

The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant
Health Directors is available at:

hitp /www.aphis.usda gov/servicesireport_pest disease/report_pest disease shtml,

ar

http /ipest.ceris.purdue eduistateselect.html

b. Written notification should be sent by one of the following means:

By e-mail:
BRSCompliance@aphis.usda.gov

By mail:

Biotechnology Regulatory Services {(BRS)
Regulatory Operations Program
USDAAPHIS

4700 River Rd. Unit 91

Riverdale, MD 20737

Additional instructions for reporling compliance incidents may be found at
http /fwww aphis.usda govibiotechnology/compliance_incidentshtml

No person shall move a regulated article interstate unless the number of the limited permit appears on the cutside of the
shipping container,

Standard Conditions

1.

2.

10.

11.

The requlated article shall be maintained and disposed of (when necessary) in a manner so as to preventthe dissemination
and establishment of plant pests.

All packaging material, shipping containers, and any other material accompanying the regulated article shall be treated or
disposed of in such a manner as to prevent the dissemination and establishment of plant pests.

The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.
The regulated article shall be maintained only in areas and premises specified in the permit.

An inspector shall be allowed access, during regular business hours, to the place whera the regulated article is located and
to any records relating to the introduction of a regulated article.

The regulated article shall, when possible, be kept identified with a label showing the name of the regulated arlicle, and the
date ofimportation.

The regulated article shall be subjectto the application of measures determined by the Administrator to be necessary to
prevent the accidental or unauthorized release of the regulated article.

The regulated article shall be subjectto the application of remedial measures (including disposal} determined by the
administrator to be necessary to prevent the spread of plant pasts.

A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the
field tesl. A field test report shall include the APHIS reference number, methods of observation, resulting data, and analysis
regarding all deleterious effects on plants, nontarget organisms, or the environment.

APHIS shall be notified within the time periods and manner specified below, in the event of the following occurrences:

(i} Orally notified immediately upon discovery and notify in writing within 24 hours in the event of any accidental or
unauthorized release of the requlated article;

(i} In writing as scon as possible but not later than within 5 working days if the regulated article or associated host organism

is found to have characteristics substantially different from those listed in the application for a permit or suffers any unusual
occurrence {excessive mortality or morbidity, or unanticipated effect on non-target organisms).

A permittee or hisfher agent and any person wheo seeks to import a regulated article inte the United States shall:
(i} Import or offer the regulated article for entry only through any USDA plant inspection station listed in 7 CFR 318.37-14;

{ii}Notify APHIS promptly upon arrival of any regulated arlicle at a port of entry, of its arrival by such means as a manifest,
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cusiorns entry document, commercial invoice, waybill, a broker's document, or a notice form provided for such purpose; and
{iii) Mark and identify the reqgulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

Attachments to include with State Package

13 297102r dea Partd.pdf(10/30/2014}

13_297102r_dea_Part2 pdf (10/30/2014}

13_297102r_dea_Part3 pdf (10/30/2014} Eb
13-267-102r_sl.doc {10/31/2014)

13-297-102r_first_FR notice APHIS-2014-0056-0001 pdf {11/04/2014)
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Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit P &l

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date

Applicant: Shelton, Anthony 10/20/2014 10/20/2014

Organization: Comell University/NYSAES 11/4/2014 11/4/2014

Submission Level: 2 11/4/2014 11/4/2014

Environmental Assessment Documents
13-297-102 mpel.docx 05/13/2014
13-297-102r rpcl.doc 0513/2014
13_287102r_dea_Part1.pdf @ 10/30/2014
13 287102r dea Parl2 pdf - 10/30/2014
13_297102r_dea Part3.pdf 10/30/2014
13-297-102r_sl.doc 10/31/2014
13-297-102r first FR notice APHIS-2014-0056-0001.pdf 11/04/2014

Task Notes
10/20/2014 @ 1:00 PM

Carlos Blanco : The EA document is too long to upload. | temporarily added the application to this step to move forward.
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Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114512014 114772014
Organization: Comell University/NYSAES

Submission Level: 2

Final ERAD BRS Permit Review

Permit Dates
Effective Date: 11/10/2014
Expiration Date: 111072017

Supplemental Conditions for Release

1. All persons working with the genetically-engineered (GE) diamondback moth must be informed of these permit conditions.
Anyone working with these insects must agree to and sign/ initial these conditions before beginning work. These signed
conditions do not need to be submitted to USDA/ APHIS but must be readily accessible in the event of an inspection and
presented upon request.

Note: these conditions may be copied and stored electronically for electronic signature and initialing provided thatthe permit
number, authorized organisms and life stages, release locations, and authorization statement all appear on the document
with the permit number. The residency condition does not need to be signed. Signing these conditions only indicates thatthe
person working under this permit has read them; the permitholder is the scle respensible party under this permit.

2. Modifications to the containment of these organisms must be approved prior to making changes by applying for an
amendmentin ePermits.

3. This permit does not authorize movement or use of plant pathogens listed in the Public Health Security and Bioterrorism
Preparedness and Response Actof 2002, f any organism listed as a Select Agentis identified from materials associated with
this research, the permit holder is requirad to notify APHIS, Agricultural Select Agent Program (ASAP) immediately by phone
at 301-851-3300, and within seven (7) days submit APHIS/CDC Form 4 {(Report of Identification of a Select Agent or Toxin in
a Clinical or Diagnoslic Laboratory) to APHIS, ASAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 (see instructions at:
http /fwww .aphis.usda.gov/programsfag_selectagent/index.shtml}. Failure to comply with this requirement is a violaticn of the
Agricultural Bioterrorism Proteclion Act of 2002.

4, If organisms that are not authorized in this permit are received, the permit holder must take all prudent measures to contain
the ocrganism(s) and notify the BRS Compliance Staff by contacting a compliance officer immediately (that is, within one
business day} by calling 301-851-3935 or by e-mail to BRSCompliance@aphis.usda.gov. The permit helder must
immediately notify the permit unit of the destruction of requlated organisms received under this permit, as above. Similarly, the
permit holder must immediately notify the permit unit if facilities are destroyed or decommissioned for any reason.

5. The permit helder must maintain an official permanent werk assignment at the address identified on this permit. If the permit
holder ceases assignment/affiliation atthe address identified on this permit, or perscnnel circumstances change in any way,
then a compliance officer must be notified atthe BRS Compliance Staffimmediately (that is, within one business day) by
either (a) email to BRSCompliance@aphis.usda.gov, (b) verbal communication at 301-851-3935, or (¢) conventional mail to
BRS Compliance Staff, 4700 River Road, Riverdale, Unit 91, MD 20737. The permit holder must destroy all regulated
arganisms prior to departure unless the permit holder either {a} requests cancellation of this permit and complies with all
permit-specific termination conditions, (b) applies for and receives a permit to move the arganisms to a new facility, or (c)
relinquishes control of the regulated organisms to a qualified individual who obtained a permit for the continued use of these
regulated organisms prior to this permit holder's departure.

8. All laboratories and growth chambers where this genetically enginegred insectis employed will be locked with limited access
by authorized personnel. In each area where a regulated genetically engineered organism is used, at least one sign mustbe
posted stating that a regulated genetically engineered organism is being used.

7 Upon completion of research all engineered insects {except those retained for future research), will be disposed of by
freazing at -20 for 24 hours/or autoclaving.

8. There is to be no further distribution of these genetically engineered insects under this permit without prior approval from
State {intrastate movement) and Federal regulatory officials.

9. THIS AUTHORIZATION 1S VALID FOR THE RELEASE INTO THE ENVIRONMENT OF THIS GENETICALLY ENGINEERED
INSECT ONLY IN THE AREAS DESCRIBED IN THE APPLICATICN.

10. THIS IS ACROP DESTRUCT TRIAL. Brassicas will be destroyed al the end of the research field trial. No planls of produce
shall be used for foed or feed. Upon completion of the experiment, the insecticide shall be sprayed on the plants and
surrounding area within a 100 m radius of treated fields to kill remaining diamondback moth larvae.
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11.

without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulalory officials
shall be allowed to inspect the condifions under which this genetically engineered insectis being kept.

12.  Reporting an Unauthorized or Accidental Release
a. According to the regulation in 7 CFR § 340.4(f{{10)(i), APHIS shall be notified orally immediately upon discovery and
notified in writing within 24 hours in the event of any accidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRS Compliance Staff at (301) 851-3935 and ask to speakto a
Compliance and Inspection staff member. Leave a verbal report on voicemail if the phone is not answered by a Compliance
Officer.

- In addition, in the event of an emergency in which you need to speak immediately to APHIS parsonnel regarding the
situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the region where the field test ocours:

For Western Region, contact the Western Region Biotechnologist at (970} 494-7513

or e-mail: BRSWRBT@aphis.usda.gov

For Eastern Region, contact the Eastern Region Biotechnologist at (919} 855-7622 or e-mail: BRSERBT@aphis.usda.gov Or
The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant
Health Directors is available at:

http:fwww.aphis.usda . gov/servicesireport_pest_diseasea/report_pest_disease.shtml.

or

http /fpest.ceris.purdue.edu/stateselect. html

h. Written notification should be sent by one of the following means:

By e-mail:

BRSCompliance@aphis.usda.gov

By mail:

Biotechnelogy Regulatery Services (BR3)

Regulatory Operaticns Program

USDAJAPHIS

4700 River Rd. Unit 91

Riverdale, MD 20737

Additional instructions for reporting compliance incidents may be found at

hitp /www.aphis.usda govibiotechnology/compliance_incident.shtml

13. No person shall move a regulated article interstate unless the number of the limited permit appears on the outsidea of the
shipping container.

Standard Conditions

1. The regulated article shall be maintained and disposed of {(when necessary) in a mannear so as to prevent the dissemination
and estahlishment of plant pests.

2, All packaging material, shipping containers, and any other material accompanying the regulated article shall be treated or
disposed ofin such a manner as to prevent the dissemination and establishment of plant pests.

3. The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.

4 The regulated article shall be maintained only in areas and premises specified in the permit.

5. An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and
to any recards relating to the infroduction of a requlated arlicle.

8. The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the
date ofimportation.

7. The regulated article shall be subject to the application of measures determined by the Administrator to be necessary to
prevent the accidental or unauthorized release of the regulated article,

8. The regulated article shall be subjectto the application of remedial measures (including disposal} determined by the
administrator to be necessary to prevent the spread of plant pasts.

9. A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the
field test. A field test report shall include the APHIS reference number, methods of observation, resulting data, and analysis
regarding all deleterious effects on plants, nontarget organisms, or the environment.

10.  APHIS shall be notified within the time periods and manner specified below, in the event of the following cccurrences:

(i} Orally notified immediately upon discovery and notify in writing within 24 hours in the event of any accidental or
unautherized release of the regulated article;

{ii) In writing as scon as possible but not later than within 5 working days if the regulated article or associated host organism
is found to have characteristics substantially different from those listed in the application for a permit or suffers any unusual
occurrence {excessive morality or morbidity, or unanticipated effect an non-target organisms).

11. A permitiee or hisfher agent and any person who seeks to import a regulated article into the United States shall:
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{i} Import or offer the regulated article for entry only through any USDA plant inspection station listed in 7 CFR 319.37-14;

(ii}Notify APHIS promptly upon arrival of any regulated arlicle at a port of entry, of its arrival by such means as a manifest,
customs entry document, commercial invoice, waybill, a broker's document, or a nofice form provided for such purpose; and

(iiiy Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

State Conditions
New York
No State Conditions have been added for New York.

Attachments to include with Permit Package

No attachments included.
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Received Date: 1072442013 Criginal Current
Application Form: BRS Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Claose Date
Applicant: Shelton, Anthony 11/7/2014 1110/2014
Organization: Comell University/NYSAES

Submission Level: 2

Final RegOps BRS Permit Review

Permit Dates
Effective Date: 11/10/2014
Expiration Date: 111072017

Supplemental Conditions for Release

1.

10.

All persons working with the genetically-engineered (GE) diamondback moth must be informed of these permit conditions.
Anyone working with these insects must agree to and sign/ initial these conditions before beginning work. These signed
conditions do not need to be submitted to USDA/ APHIS but must be readily accessible in the event of an inspection and
presented upon request.

Note: these conditions may be copied and stored electronically for electronic signature and initialing provided thatthe permit
number, authorized organisms and life stages, release locations, and authorization statement all appear on the document
with the permit number. The residency condition does not need to be signed. Signing these conditions only indicates thatthe
person working under this permit has read them; the permitholder is the scle respensible party under this permit.

Modifications to the containment of these organisms must be approved prior to making changes by applying for an
amendmentin ePermits.

This permit does not authorize movement or use of plant pathogens listed in the Public Health Security and Bioterrorism
Preparedness and Response Actof 2002, f any organism listed as a Select Agentis identified from materials associated with
this research, the permit holder is requirad to notify APHIS, Agricultural Select Agent Program (ASAP) immediately by phone
at 301-851-3300, and within seven (7) days submit APHIS/CDC Form 4 {(Report of Identification of a Select Agent or Toxin in
a Clinical or Diagnoslic Laboratory) to APHIS, ASAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 (see instructions at:

http /fwww .aphis.usda.gov/programsfag_selectagent/index.shtml}. Failure to comply with this requirement is a violaticn of the
Agricultural Bioterrorism Proteclion Act of 2002.

If organisms that are not authorized in this permit are received, the permit holder must take all prudent measures to contain
the ocrganism(s) and notify the BRS Compliance Staff by contacting a compliance officer immediately (that is, within one
business day} by calling 301-851-3935 or by e-mail to BRSCompliance@aphis.usda.gov. The permit helder must
immediately notify the permit unit of the destruction of requlated organisms received under this permit, as above. Similarly, the
permit holder must immediately notify the permit unit if facilities are destroyed or decommissioned for any reason.

The permit helder must maintain an official permanent werk assignment at the address identified on this permit. If the permit
holder ceases assignment/affiliation atthe address identified on this permit, or perscnnel circumstances change in any way,
then a compliance officer must be notified atthe BRS Compliance Staffimmediately (that is, within one business day) by
either (a) email to BRSCompliance@aphis.usda.gov, (b) verbal communication at 301-851-3935, or (¢) conventional mail to
BRS Compliance Staff, 4700 River Road, Riverdale, Unit 91, MD 20737. The permit holder must destroy all regulated
arganisms prior to departure unless the permit holder either {a} requests cancellation of this permit and complies with all
permit-specific termination conditions, (b) applies for and receives a permit to move the arganisms to a new facility, or (c)
relinquishes control of the regulated organisms to a qualified individual who obtained a permit for the continued use of these
regulated organisms prior to this permit holder's departure.

All laboratories and growth chambers where this genetically enginegred insectis employed will be locked with limited access
by authorized personnel. In each area where a regulated genetically engineered organism is used, at least one sign mustbe
posted stating that a regulated genetically engineered organism is being used.

Upon completion of research all engineered insects (except those retained for future research), will be disposed of by
freazing at -20 for 24 hours/or autoclaving.

There is to be no further distribution of these genetically engineered insects under this permit without prior approval from
State {intrastate movement) and Federal regulatory officials.

THIS AUTHORIZATION 1S VALID FOR THE RELEASE INTO THE ENVIRONMENT OF THIS GENETICALLY ENGINEERED
INSECT ONLY IN THE AREAS DESCRIBED IN THE APPLICATICN.

THIS IS A CROP DESTRUCT TRIAL. Brassicas will be destroyed at the end of the research field trial. No planls of produce
shall be used for foed or feed. Upon completion of the experiment, the insecticide shall be sprayed on the plants and
surrounding area within a 100 m radius of treated fields to kill remaining diamondback moth larvae.
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11.

without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulalory officials
shall be allowed to inspect the condifions under which this genetically engineered insectis being kept.

12.  Reporting an Unauthorized or Accidental Release
a. According to the regulation in 7 CFR § 340.4(f{{10)(i), APHIS shall be notified orally immediately upon discovery and
notified in writing within 24 hours in the event of any accidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRS Compliance Staff at (301) 851-3935 and ask to speakto a
Compliance and Inspection staff member. Leave a verbal report on voicemail if the phone is not answered by a Compliance
Officer.

- In addition, in the event of an emergency in which you need to speak immediately to APHIS parsonnel regarding the
situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the region where the field test ocours:

For Western Region, contact the Western Region Biotechnologist at (970} 494-7513

or e-mail: BRSWRBT@aphis.usda.gov

For Eastern Region, contact the Eastern Region Biotechnologist at (919} 855-7622 or e-mail: BRSERBT@aphis.usda.gov Or
The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant
Health Directors is available at:

http:fwww.aphis.usda . gov/servicesireport_pest_diseasea/report_pest_disease.shtml.

or

http /fpest.ceris.purdue.edu/stateselect. html

h. Written notification should be sent by one of the following means:

By e-mail:

BRSCompliance@aphis.usda.gov

By mail:

Biotechnelogy Regulatery Services (BR3)

Regulatory Operaticns Program

USDAJAPHIS

4700 River Rd. Unit 91

Riverdale, MD 20737

Additional instructions for reporting compliance incidents may be found at

hitp /www.aphis.usda govibiotechnology/compliance_incident.shtml

13. No person shall move a regulated article interstate unless the number of the limited permit appears on the outsidea of the
shipping container.

Standard Conditions

1. The regulated article shall be maintained and disposed of {(when necessary) in a mannear so as to prevent the dissemination
and estahlishment of plant pests.

2, All packaging material, shipping containers, and any other material accompanying the regulated article shall be treated or
disposed ofin such a manner as to prevent the dissemination and establishment of plant pests.

3. The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.

4 The regulated article shall be maintained only in areas and premises specified in the permit.

5. An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and
to any recards relating to the infroduction of a requlated arlicle.

8. The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the
date ofimportation.

7. The regulated article shall be subject to the application of measures determined by the Administrator to be necessary to
prevent the accidental or unauthorized release of the regulated article,

8. The regulated article shall be subjectto the application of remedial measures (including disposal} determined by the
administrator to be necessary to prevent the spread of plant pasts.

9. A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the
field test. A field test report shall include the APHIS reference number, methods of observation, resulting data, and analysis
regarding all deleterious effects on plants, nontarget organisms, or the environment.

10.  APHIS shall be notified within the time periods and manner specified below, in the event of the following cccurrences:

(i} Orally notified immediately upon discovery and notify in writing within 24 hours in the event of any accidental or
unautherized release of the regulated article;

{ii) In writing as scon as possible but not later than within 5 working days if the regulated article or associated host organism
is found to have characteristics substantially different from those listed in the application for a permit or suffers any unusual
occurrence {excessive morality or morbidity, or unanticipated effect an non-target organisms).

11. A permitiee or hisfher agent and any person who seeks to import a regulated article into the United States shall:
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{i} Import or offer the regulated article for entry only through any USDA plant inspection station listed in 7 CFR 319.37-14;

(ii}Notify APHIS promptly upon arrival of any regulated arlicle at a port of entry, of its arrival by such means as a manifest,
customs entry document, commercial invoice, waybill, a broker's document, or a nofice form provided for such purpose; and

(iiiy Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

State Conditions
New York
No State Conditions have been added for New York.

Attachments to include with Permit Package

No attachments included.
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Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114512014 11/5/2014
Organization: Comell University/NYSAES

Submission Level: 2

Generate BRS Permit

Permit Dates
Effective Date: 11/10/2014
Expiration Date: 111072017

Supplemental Conditions for Release

1. All persons working with the genetically-engineered (GE) diamondback moth must be informed of these permit conditions.
Anyone working with these insects must agree to and sign/ initial these conditions before beginning work. These signed
conditions do not need to be submitted to USDA/ APHIS but must be readily accessible in the event of an inspection and
presented upon request.

Note: these conditions may be copied and stored electronically for electronic signature and initialing provided thatthe permit
number, authorized organisms and life stages, release locations, and authorization statement all appear on the document
with the permit number. The residency condition does not need to be signed. Signing these conditions only indicates thatthe
person working under this permit has read them; the permitholder is the scle respensible party under this permit.

2. Modifications to the containment of these organisms must be approved prior to making changes by applying for an
amendmentin ePermits.

3. This permit does not authorize movement or use of plant pathogens listed in the Public Health Security and Bioterrorism
Preparedness and Response Actof 2002, f any organism listed as a Select Agentis identified from materials associated with
this research, the permit holder is requirad to notify APHIS, Agricultural Select Agent Program (ASAP) immediately by phone
at 301-851-3300, and within seven (7) days submit APHIS/CDC Form 4 {(Report of Identification of a Select Agent or Toxin in
a Clinical or Diagnoslic Laboratory) to APHIS, ASAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 (see instructions at:
http /fwww .aphis.usda.gov/programsfag_selectagent/index.shtml}. Failure to comply with this requirement is a violaticn of the
Agricultural Bioterrorism Proteclion Act of 2002.

4, If organisms that are not authorized in this permit are received, the permit holder must take all prudent measures to contain
the ocrganism(s) and notify the BRS Compliance Staff by contacting a compliance officer immediately (that is, within one
business day} by calling 301-851-3935 or by e-mail to BRSCompliance@aphis.usda.gov. The permit helder must
immediately notify the permit unit of the destruction of requlated organisms received under this permit, as above. Similarly, the
permit holder must immediately notify the permit unit if facilities are destroyed or decommissioned for any reason.

5. The permit helder must maintain an official permanent werk assignment at the address identified on this permit. If the permit
holder ceases assignment/affiliation atthe address identified on this permit, or perscnnel circumstances change in any way,
then a compliance officer must be notified atthe BRS Compliance Staffimmediately (that is, within one business day) by
either (a) email to BRSCompliance@aphis.usda.gov, (b) verbal communication at 301-851-3935, or (¢) conventional mail to
BRS Compliance Staff, 4700 River Road, Riverdale, Unit 91, MD 20737. The permit holder must destroy all regulated
arganisms prior to departure unless the permit holder either {a} requests cancellation of this permit and complies with all
permit-specific termination conditions, (b) applies for and receives a permit to move the arganisms to a new facility, or (c)
relinquishes control of the regulated organisms to a qualified individual who obtained a permit for the continued use of these
regulated organisms prior to this permit holder's departure.

8. All laboratories and growth chambers where this genetically enginegred insectis employed will be locked with limited access
by authorized personnel. In each area where a regulated genetically engineered organism is used, at least one sign mustbe
posted stating that a regulated genetically engineered organism is being used.

7 Upon completion of research all engineered insects {except those retained for future research), will be disposed of by
freazing at -20 for 24 hours/or autoclaving.

8. There is to be no further distribution of these genetically engineered insects under this permit without prior approval from
State {intrastate movement) and Federal regulatory officials.

9. THIS AUTHORIZATION 1S VALID FOR THE RELEASE INTO THE ENVIRONMENT OF THIS GENETICALLY ENGINEERED
INSECT ONLY IN THE AREAS DESCRIBED IN THE APPLICATICN.

10. THIS IS ACROP DESTRUCT TRIAL. Brassicas will be destroyed al the end of the research field trial. No planls of produce
shall be used for foed or feed. Upon completion of the experiment, the insecticide shall be sprayed on the plants and
surrounding area within a 100 m radius of treated fields to kill remaining diamondback moth larvae.
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11.

without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulalory officials
shall be allowed to inspect the condifions under which this genetically engineered insectis being kept.

12.  Reporting an Unauthorized or Accidental Release
a. According to the regulation in 7 CFR § 340.4(f{{10)(i), APHIS shall be notified orally immediately upon discovery and
notified in writing within 24 hours in the event of any accidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRS Compliance Staff at (301) 851-3935 and ask to speakto a
Compliance and Inspection staff member. Leave a verbal report on voicemail if the phone is not answered by a Compliance
Officer.

- In addition, in the event of an emergency in which you need to speak immediately to APHIS parsonnel regarding the
situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the region where the field test ocours:

For Western Region, contact the Western Region Biotechnologist at (970} 494-7513

or e-mail: BRSWRBT@aphis.usda.gov

For Eastern Region, contact the Eastern Region Biotechnologist at (919} 855-7622 or e-mail: BRSERBT@aphis.usda.gov Or
The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant
Health Directors is available at:

http:fwww.aphis.usda . gov/servicesireport_pest_diseasea/report_pest_disease.shtml.

or

http /fpest.ceris.purdue.edu/stateselect. html

h. Written notification should be sent by one of the following means:

By e-mail:

BRSCompliance@aphis.usda.gov

By mail:

Biotechnelogy Regulatery Services (BR3)

Regulatory Operaticns Program

USDAJAPHIS

4700 River Rd. Unit 91

Riverdale, MD 20737

Additional instructions for reporting compliance incidents may be found at

hitp /www.aphis.usda govibiotechnology/compliance_incident.shtml

13. No person shall move a regulated article interstate unless the number of the limited permit appears on the outsidea of the
shipping container.

Standard Conditions

1. The regulated article shall be maintained and disposed of {(when necessary) in a mannear so as to prevent the dissemination
and estahlishment of plant pests.

2, All packaging material, shipping containers, and any other material accompanying the regulated article shall be treated or
disposed ofin such a manner as to prevent the dissemination and establishment of plant pests.

3. The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.

4 The regulated article shall be maintained only in areas and premises specified in the permit.

5. An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and
to any recards relating to the infroduction of a requlated arlicle.

8. The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the
date ofimportation.

7. The regulated article shall be subject to the application of measures determined by the Administrator to be necessary to
prevent the accidental or unauthorized release of the regulated article,

8. The regulated article shall be subjectto the application of remedial measures (including disposal} determined by the
administrator to be necessary to prevent the spread of plant pasts.

9. A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the
field test. A field test report shall include the APHIS reference number, methods of observation, resulting data, and analysis
regarding all deleterious effects on plants, nontarget organisms, or the environment.

10.  APHIS shall be notified within the time periods and manner specified below, in the event of the following cccurrences:

(i} Orally notified immediately upon discovery and notify in writing within 24 hours in the event of any accidental or
unautherized release of the regulated article;

{ii) In writing as scon as possible but not later than within 5 working days if the regulated article or associated host organism
is found to have characteristics substantially different from those listed in the application for a permit or suffers any unusual
occurrence {excessive morality or morbidity, or unanticipated effect an non-target organisms).

11. A permitiee or hisfher agent and any person who seeks to import a regulated article into the United States shall:
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{i} Import or offer the regulated article for entry only through any USDA plant inspection station listed in 7 CFR 319.37-14;

(ii}Notify APHIS promptly upon arrival of any regulated arlicle at a port of entry, of its arrival by such means as a manifest,
customs entry document, commercial invoice, waybill, a broker's document, or a nofice form provided for such purpose; and

(iiiy Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

State Conditions
New York
No State Conditions have been added for New York.

Attachments to include with Permit Package

No attachments included.
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Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114412014 11/4/2014
Organization: Comell University/NYSAES

Submission Level: 2

Generate Permit Package for State Review

Permit Dates
Effective Date: 11/10/2014
Expiration Date: 111072017

Supplemental Conditions for Release

1. All persons working with the genetically-engineered (GE) diamondback moth must be informed of these permit conditions.
Anyone working with these insects must agree to and sign/ initial these conditions before beginning work. These signed
conditions do not need to be submitted to USDA/ APHIS but must be readily accessible in the event of an inspection and
presented upon request.

Note: these conditions may be copied and stored electronically for electronic signature and initialing provided thatthe permit
number, authorized organisms and life stages, release locations, and authorization statement all appear on the document
with the permit number. The residency condition does not need to be signed. Signing these conditions only indicates thatthe
person working under this permit has read them; the permitholder is the scle respensible party under this permit.

2. Modifications to the containment of these organisms must be approved prior to making changes by applying for an
amendmentin ePermits.

3. This permit does not authorize movement or use of plant pathogens listed in the Public Health Security and Bioterrorism
Preparedness and Response Actof 2002, f any organism listed as a Select Agentis identified from materials associated with
this research, the permit holder is requirad to notify APHIS, Agricultural Select Agent Program (ASAP) immediately by phone
at 301-851-3300, and within seven (7) days submit APHIS/CDC Form 4 {(Report of Identification of a Select Agent or Toxin in
a Clinical or Diagnoslic Laboratory) to APHIS, ASAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 (see instructions at:
http /fwww .aphis.usda.gov/programsfag_selectagent/index.shtml}. Failure to comply with this requirement is a violaticn of the
Agricultural Bioterrorism Proteclion Act of 2002.

4, If organisms that are not authorized in this permit are received, the permit holder must take all prudent measures to contain
the ocrganism(s) and notify the BRS Compliance Staff by contacting a compliance officer immediately (that is, within one
business day} by calling 301-851-3935 or by e-mail to BRSCompliance@aphis.usda.gov. The permit helder must
immediately notify the permit unit of the destruction of requlated organisms received under this permit, as above. Similarly, the
permit holder must immediately notify the permit unit if facilities are destroyed or decommissioned for any reason.

5. The permit helder must maintain an official permanent werk assignment at the address identified on this permit. If the permit
holder ceases assignment/affiliation atthe address identified on this permit, or perscnnel circumstances change in any way,
then a compliance officer must be notified atthe BRS Compliance Staffimmediately (that is, within one business day) by
either (a) email to BRSCompliance@aphis.usda.gov, (b) verbal communication at 301-851-3935, or (¢) conventional mail to
BRS Compliance Staff, 4700 River Road, Riverdale, Unit 91, MD 20737. The permit holder must destroy all regulated
arganisms prior to departure unless the permit holder either {a} requests cancellation of this permit and complies with all
permit-specific termination conditions, (b) applies for and receives a permit to move the arganisms to a new facility, or (c)
relinquishes control of the regulated organisms to a qualified individual who obtained a permit for the continued use of these
regulated organisms prior to this permit holder's departure.

8. All laboratories and growth chambers where this genetically enginegred insectis employed will be locked with limited access
by authorized personnel. In each area where a regulated genetically engineered organism is used, at least one sign mustbe
posted stating that a regulated genetically engineered organism is being used.

7 Upon completion of research all engineered insects {except those retained for future research), will be disposed of by
freazing at -20 for 24 hours/or autoclaving.

8. There is to be no further distribution of these genetically engineered insects under this permit without prior approval from
State {intrastate movement) and Federal regulatory officials.

9. THIS AUTHORIZATION 1S VALID FOR THE RELEASE INTO THE ENVIRONMENT OF THIS GENETICALLY ENGINEERED
INSECT ONLY IN THE AREAS DESCRIBED IN THE APPLICATICN.

10. THIS IS ACROP DESTRUCT TRIAL. Brassicas will be destroyed al the end of the research field trial. No planls of produce
shall be used for foed or feed. Upon completion of the experiment, the insecticide shall be sprayed on the plants and
surrounding area within a 100 m radius of treated fields to kill remaining diamondback moth larvae.

Page D%%Jf 236




11.

without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulalory officials
shall be allowed to inspect the condifions under which this genetically engineered insectis being kept.

12.  Reporting an Unauthorized or Accidental Release
a. According to the regulation in 7 CFR § 340.4(f{{10)(i), APHIS shall be notified orally immediately upon discovery and
notified in writing within 24 hours in the event of any accidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRS Compliance Staff at (301) 851-3935 and ask to speakto a
Compliance and Inspection staff member. Leave a verbal report on voicemail if the phone is not answered by a Compliance
Officer.

- In addition, in the event of an emergency in which you need to speak immediately to APHIS parsonnel regarding the
situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the region where the field test ocours:

For Western Region, contact the Western Region Biotechnologist at (970} 494-7513

or e-mail: BRSWRBT@aphis.usda.gov

For Eastern Region, contact the Eastern Region Biotechnologist at (919} 855-7622 or e-mail: BRSERBT@aphis.usda.gov Or
The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant
Health Directors is available at:

http:fwww.aphis.usda . gov/servicesireport_pest_diseasea/report_pest_disease.shtml.

or

http /fpest.ceris.purdue.edu/stateselect. html

h. Written notification should be sent by one of the following means:

By e-mail:

BRSCompliance@aphis.usda.gov

By mail:

Biotechnelogy Regulatery Services (BR3)

Regulatory Operaticns Program

USDAJAPHIS

4700 River Rd. Unit 91

Riverdale, MD 20737

Additional instructions for reporting compliance incidents may be found at

hitp /www.aphis.usda govibiotechnology/compliance_incident.shtml

13. No person shall move a regulated article interstate unless the number of the limited permit appears on the outsidea of the
shipping container.

Standard Conditions

1. The regulated article shall be maintained and disposed of {(when necessary) in a mannear so as to prevent the dissemination
and estahlishment of plant pests.

2, All packaging material, shipping containers, and any other material accompanying the regulated article shall be treated or
disposed ofin such a manner as to prevent the dissemination and establishment of plant pests.

3. The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.

4 The regulated article shall be maintained only in areas and premises specified in the permit.

5. An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and
to any recards relating to the infroduction of a requlated arlicle.

8. The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the
date ofimportation.

7. The regulated article shall be subject to the application of measures determined by the Administrator to be necessary to
prevent the accidental or unauthorized release of the regulated article,

8. The regulated article shall be subjectto the application of remedial measures (including disposal} determined by the
administrator to be necessary to prevent the spread of plant pasts.

9. A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the
field test. A field test report shall include the APHIS reference number, methods of observation, resulting data, and analysis
regarding all deleterious effects on plants, nontarget organisms, or the environment.

10.  APHIS shall be notified within the time periods and manner specified below, in the event of the following cccurrences:

(i} Orally notified immediately upon discovery and notify in writing within 24 hours in the event of any accidental or
unautherized release of the regulated article;

{ii) In writing as scon as possible but not later than within 5 working days if the regulated article or associated host organism
is found to have characteristics substantially different from those listed in the application for a permit or suffers any unusual
occurrence {excessive morality or morbidity, or unanticipated effect an non-target organisms).

11. A permitiee or hisfher agent and any person who seeks to import a regulated article into the United States shall:
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{i} Import or offer the regulated article for entry only through any USDA plant inspection station listed in 7 CFR 319.37-14;

(ii}Notify APHIS promptly upon arrival of any regulated arlicle at a port of entry, of its arrival by such means as a manifest,
customs entry document, commercial invoice, waybill, a broker's document, or a nofice form provided for such purpose; and

(iiiy Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

Attachments to include with State Package
13_297102r_dea_Part1 .pdf (10/30/2014}
13_297102r_dea_Part2.pdf (10/30/2014} =
13 207102r dea Part3.pdf (10/30/2014) =P
13-287-102r sl.doc {10/31/2014)
13-267-102r first FR notice APHIS-2014-0056-0001.pdf {11/04/2014)
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Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 11/10/2014 1110/2014
Organization: Comell University/NYSAES

Submission Level: 2

Issue BRS Permit

Permit Document
BRS Permit - 13-297-102r E)
Attachments Included with Permit Package

No attachments included.

Date Sent: 1141072014
Effective Date: 11082014
Expiration Date: 11110/2017
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Received Date: 1012442013 Qriginal Current

Application Form: BRS Permit o= ]

Application Category: New

Application Number: 13-287-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 111412014 11/4/2014
Organization: Cornell UniversityNYSAES

Submission Level: 2

Management Review of Draft Conditions

The draft conditions are: * Roady for applicant review and approval

Mot ready, require modification prior 1o applicant review and approval

Instructions/Comments; {(Enter information for the Biotechnelogist regarding any necessary modifications.}

Supplemental Conditions for Release

1. All persons working with the genetically-engineered (GE) diamondback moth mustbe informed of these permit conditions.
Anvone working with these insects must agree to and sign/ initial these conditions before beginning work. These signed
conditions do notneed to be submitted to USDAS APHIS bul must be readily accessible in the eventof an inspection and
presented upon request.

Note: these conditions may be copied and storad slectronically for elactronic signature and initialing provided that the permit
number, authorized organisms and life stages, release locations. and authorization statement all appezar on the document
with the permit number. The residency condition does not need to be signed. Signing these conditions only indicates that the
person working under this permit has read them; the permit holder is the sole responsible party under this permit.

2. Madifications to the containment of these organisms must be approved prior to making changes by applying for an
ameandment in ePermits,

3. This permit does not authorize movement or use of plant pathogens listed in the Public Health Security and Bioterrorism
Preparedness and Response Act of 2002, If any organism listed as a Select Agentis identified from materials associated
with this research, the permit halder is required to notify APHIS, Agricultural Select Agent Program (ASAP} immediately by
phone at 301-851-3300, and within seven (7) days submit APHIS/CDC Form 4 (Report of Identification of 2 Select Agentor
Toxin in a Clinical or Diagnostic Laboratory) to APHIS, ASAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 {see instructions
at: hitp//www aphis.usda goviprograms/ag_selectagentindex.shiml}. Failure to comply with this requirement is a violaticn of
the Agricultural Bioterrorism Protection Act of 2002,

4, [f arganisms that are not autharized in this permit are received, the permit holder must take all prudent measures to contain
the organismis) and notify the BRS Compliance Staff by contacting a compliance officer immediately {that is, within one
business day} by calling 301-851-3835 or by e-mail to BRSCompliance@aphis.usda.gov. The permit holder must
immediately notify the permit unit of the destruction of regulated organisms received under this permit, as above. Similarly,
the permit holder mustimmediately notify the permit unit if facilities are destroyed or decommissioned for any reason.

h. The permit holder must maintain an official permanent wark assignment at the address identified on this permit. If the permit
holder ceases assignmentfaffiliation atthe address identified on this permit, or personnel circumstances change in any way,
then & compliance officer must be notified at the BRS Compliance Staffimmediately (that is, within one business day) by
gither {a} email tc BRSCompliance@aphis.usda.gav, {b) verbal communication at 301-851-3935, or (¢} canventional mail to
BRS Compliance Staff, 4700 River Road, Riverdale, Unit 91, MD 20737. The permit holder must destroy all regulated
arganisms prior fo departure unless the permit holder either {a} requests cancellation of this permit and complies with all
permit-specific termination canditions, (b} applies for and receives a permit to move the organisms to a new facility, or {c)
relinquishes control of the regulated organisms to a gqualified individual who obtained a permit for the continued use of these
regulated organisms prior to this permit holder's departure.

6. All laboratories and growth chambers where this genetically engineered insect is employed will be lacked with limited
access by authorized persanneal. In gach area where a requlated genetically engineered organism is used, at least ane sign
must be posted stating that a regulated genetically engineered orgarism is being used.

7. Upon completion of research all engineered insects (except those retained for future research], will be disposed of by
freezing at -20 for 24 hours/or autoclaving.

8. There is to be no further distribution of these genetically engineered insects under this permit without prior approval from
State {intrastate movement} and Federal regulatory officials

9. THIS AUTHORIZATION 1S VALID FOR THE RELEASE INTO THE ENYIRONMENT OF THIS GENETICALLY ENGINEERED
INSECT ONLY IN THE AREAS DESCRIBED IN THE APPLICATION.

10,  THIS IS A CROP DESTRUCT TRIAL. Brassicas will be destroyed at the end of the research field trial. No plants of produce
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11.

12.

13.

shall be used for food or feed. Upon completion of the experiment, the insecticide shall be sprayed on the plants and
surrounding area within a 100 m radius of treated fields to kill remaining diamondback moth larvae.

Without prior notice and during reasonable hours authorized Plant Protection and Guarantine and State regulatory officials
shall be allowed to inspect the conditions under which this genetically engineered insect is being kept.

Reporting an Unauthorized or Accidental Release

a. According to the regulation in 7 CFR § 340.4{f){10}(i), APHIS shall be notified orally immediately upon discovery and
notified in writing within 24 hours in the event of any accidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRS Compliance Staff at {3013 851-3935 and askto speak to a
Compliance and Inspection stafl member. Leave a verbal report on voicemail if the phone is not answered by a Compliance
Officer.

- I addition, in the event of an emergency in which you need to speak immediately to APHIS personnel regarding the
situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the regicn where the field test occurs:

For Western Region, contact the Western Region Bigtechnologist at (870} 494-7513

or e-mail: BRSWREBT@aphis.usda.gov

For Eastern Region, contact the Eastern Region Biotechnalogist at {919} 855-7622 or e-mail: BRSERBT@aphis.usda.gav Or

The APHIS State Plant Health Director for the state where the unauthorized release accurred. The list of APHIS State Plant
Health Directors is available at.

hitpoifwww . aphis usda.goviservicesireport_pest diseasefreport_pest_disease.shiml.

ar

hitpifpest.ceris.purdue edufstateselecthtml

b. Written notification should be sent by one of the following means:

By e-mail:
BRSCompliznce @aphis.usda gov

By mail:

Biotechnology Regulatary Services (BRS)
Regulatory Operations Program
USDA/APHIS

4700 River Rd. Unit 91

Riverdale, MD 20737

Additional instructions far reporting compliance incidents may be found at
ntip:fwaww aphis.usda.govibiotechnology/compliance_incident.shimil

No person shall move a regulated article interstate unless the number of the limited permitappears on the outside of the
shipping container,

Standard Permit Conditions

1.

10.

11.

The regulated article shall be maintained and disposed of (when necessary)in a manner so as to prevent the dissemination
and establishment of plant pests.

All packaging material, shipping containers, and any other material accompanying the regulated article shall be treated or
disposed of in such a manner as to prevent the dissemination and establishment of plant pests.

The regulated aricle shall be kept separate from other organisms, except as specifically allowed in the permit,
The regulated article shall be maintained only in areas and premises specified in the permit.

An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and
to any records relating to the introduction of a requlated article.

The regulated article shall, when possible, be kept identfied with a label showing the name of the regulated article, and the
date of importation.

The regulated article shall be subject o the application of measures determined by the Administrator to be necessary to
prevent the accidental or unauthorized release of the regulated article.

The regulated article shall be subject to the application of remedial measures (including disposal) determined by the
administrator o be necessary to prevent the spread of plant pests.

A person who has been issuad a permit shall submit to APHIS a field test report within 6 months after the termination of the
field test. A field test report shall include the APHIS reference number, methods of ohservation, resulting data, and analysis
regarding all deleterious effects on plants, nontarget organisms, or the environment.

APHIS shall be notified within the fime periods and manner specified below, in the event of the following occurrences:

{i) Orally notified immediately upon discovery and notify in writing within 24 hours in the event of any accidental or
unauthorized release of the regulated article;

{i) In writing as soan as possible but not later than within 5 working days if the regulated article or associated host organism

is found to have characteristics substantially different from those listed in the application for a permit or suffers any unusual
occurrence {gxcessive mortality or morbidity, or unanticipated effect on non-target organisms).

A permittee or histher agent and any person who seeks to import a regulated article into the United States shall:

{iy Importor offer the regulated arficle for entry only through any USDA plantinspection station listed in 7 CFR 319.37-14;
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{ii )Notify APHIS promptily upon arrival of any regulated article at a port of entry, of its arrival by such means as a manifest,
customs entry document, commercial invoice, waybill, a broker's document, or a notice form provided for such purpose; and

fiii) Mark and identify the regulated article in accordance with ¥ CFR 340.7.

Rev. January 1, 2010

BREPMT-0072
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Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114412014 11/4/2014
Organization: Comell University/NYSAES

Submission Level: 2

Management Review of State Package

Permit Dates
Effective Date: 11/10/2014
Expiration Date: 111072017

Supplemental Conditions for Release

1. All persons working with the genetically-engineered (GE) diamondback moth must be informed of these permit conditions.
Anyone working with these insects must agree to and sign/ initial these conditions before beginning work. These signed
conditions do not need to be submitted to USDA/ APHIS but must be readily accessible in the event of an inspection and
presented upon request.

Note: these conditions may be copied and stored electronically for electronic signature and initialing provided thatthe permit
number, authorized organisms and life stages, release locations, and authorization statement all appear on the document
with the permit number. The residency condition does not need to be signed. Signing these conditions only indicates thatthe
person working under this permit has read them; the permitholder is the scle respensible party under this permit.

2. Modifications to the containment of these organisms must be approved prior to making changes by applying for an
amendmentin ePermits.

3. This permit does not authorize movement or use of plant pathogens listed in the Public Health Security and Bioterrorism
Preparedness and Response Actof 2002, f any organism listed as a Select Agentis identified from materials associated with
this research, the permit holder is requirad to notify APHIS, Agricultural Select Agent Program (ASAP) immediately by phone
at 301-851-3300, and within seven (7) days submit APHIS/CDC Form 4 {(Report of Identification of a Select Agent or Toxin in
a Clinical or Diagnoslic Laboratory) to APHIS, ASAP; 4700 River Rd, Unit 2, Riverdale, MD 20737 (see instructions at:
http /fwww .aphis.usda.gov/programsfag_selectagent/index.shtml}. Failure to comply with this requirement is a violaticn of the
Agricultural Bioterrorism Proteclion Act of 2002.

4, If organisms that are not authorized in this permit are received, the permit holder must take all prudent measures to contain
the ocrganism(s) and notify the BRS Compliance Staff by contacting a compliance officer immediately (that is, within one
business day} by calling 301-851-3935 or by e-mail to BRSCompliance@aphis.usda.gov. The permit helder must
immediately notify the permit unit of the destruction of requlated organisms received under this permit, as above. Similarly, the
permit holder must immediately notify the permit unit if facilities are destroyed or decommissioned for any reason.

5. The permit helder must maintain an official permanent werk assignment at the address identified on this permit. If the permit
holder ceases assignment/affiliation atthe address identified on this permit, or perscnnel circumstances change in any way,
then a compliance officer must be notified atthe BRS Compliance Staffimmediately (that is, within one business day) by
either (a) email to BRSCompliance@aphis.usda.gov, (b) verbal communication at 301-851-3935, or (¢) conventional mail to
BRS Compliance Staff, 4700 River Road, Riverdale, Unit 91, MD 20737. The permit holder must destroy all regulated
arganisms prior to departure unless the permit holder either {a} requests cancellation of this permit and complies with all
permit-specific termination conditions, (b) applies for and receives a permit to move the arganisms to a new facility, or (c)
relinquishes control of the regulated organisms to a qualified individual who obtained a permit for the continued use of these
regulated organisms prior to this permit holder's departure.

8. All laboratories and growth chambers where this genetically enginegred insectis employed will be locked with limited access
by authorized personnel. In each area where a regulated genetically engineered organism is used, at least one sign mustbe
posted stating that a regulated genetically engineered organism is being used.

7 Upon completion of research all engineered insects {except those retained for future research), will be disposed of by
freazing at -20 for 24 hours/or autoclaving.

8. There is to be no further distribution of these genetically engineered insects under this permit without prior approval from
State {intrastate movement) and Federal regulatory officials.

9. THIS AUTHORIZATION 1S VALID FOR THE RELEASE INTO THE ENVIRONMENT OF THIS GENETICALLY ENGINEERED
INSECT ONLY IN THE AREAS DESCRIBED IN THE APPLICATICN.

10. THIS IS ACROP DESTRUCT TRIAL. Brassicas will be destroyed al the end of the research field trial. No planls of produce
shall be used for foed or feed. Upon completion of the experiment, the insecticide shall be sprayed on the plants and
surrounding area within a 100 m radius of treated fields to kill remaining diamondback moth larvae.
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11.

without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulalory officials
shall be allowed to inspect the condifions under which this genetically engineered insectis being kept.

12.  Reporting an Unauthorized or Accidental Release
a. According to the regulation in 7 CFR § 340.4(f{{10)(i), APHIS shall be notified orally immediately upon discovery and
notified in writing within 24 hours in the event of any accidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRS Compliance Staff at (301) 851-3935 and ask to speakto a
Compliance and Inspection staff member. Leave a verbal report on voicemail if the phone is not answered by a Compliance
Officer.

- In addition, in the event of an emergency in which you need to speak immediately to APHIS parsonnel regarding the
situation, you may call:

The APHIS/BRS Regional Biotechnologist assigned in the region where the field test ocours:

For Western Region, contact the Western Region Biotechnologist at (970} 494-7513

or e-mail: BRSWRBT@aphis.usda.gov

For Eastern Region, contact the Eastern Region Biotechnologist at (919} 855-7622 or e-mail: BRSERBT@aphis.usda.gov Or
The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant
Health Directors is available at:

http:fwww.aphis.usda . gov/servicesireport_pest_diseasea/report_pest_disease.shtml.

or

http /fpest.ceris.purdue.edu/stateselect. html

h. Written notification should be sent by one of the following means:

By e-mail:

BRSCompliance@aphis.usda.gov

By mail:

Biotechnelogy Regulatery Services (BR3)

Regulatory Operaticns Program

USDAJAPHIS

4700 River Rd. Unit 91

Riverdale, MD 20737

Additional instructions for reporting compliance incidents may be found at

hitp /www.aphis.usda govibiotechnology/compliance_incident.shtml

13. No person shall move a regulated article interstate unless the number of the limited permit appears on the outsidea of the
shipping container.

Standard Conditions

1. The regulated article shall be maintained and disposed of {(when necessary) in a mannear so as to prevent the dissemination
and estahlishment of plant pests.

2, All packaging material, shipping containers, and any other material accompanying the regulated article shall be treated or
disposed ofin such a manner as to prevent the dissemination and establishment of plant pests.

3. The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.

4 The regulated article shall be maintained only in areas and premises specified in the permit.

5. An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and
to any recards relating to the infroduction of a requlated arlicle.

8. The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the
date ofimportation.

7. The regulated article shall be subject to the application of measures determined by the Administrator to be necessary to
prevent the accidental or unauthorized release of the regulated article,

8. The regulated article shall be subjectto the application of remedial measures (including disposal} determined by the
administrator to be necessary to prevent the spread of plant pasts.

9. A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the
field test. A field test report shall include the APHIS reference number, methods of observation, resulting data, and analysis
regarding all deleterious effects on plants, nontarget organisms, or the environment.

10.  APHIS shall be notified within the time periods and manner specified below, in the event of the following cccurrences:

(i} Orally notified immediately upon discovery and notify in writing within 24 hours in the event of any accidental or
unautherized release of the regulated article;

{ii) In writing as scon as possible but not later than within 5 working days if the regulated article or associated host organism
is found to have characteristics substantially different from those listed in the application for a permit or suffers any unusual
occurrence {excessive morality or morbidity, or unanticipated effect an non-target organisms).

11. A permitiee or hisfher agent and any person who seeks to import a regulated article into the United States shall:

Page 010935 gf 236




{i} Import or offer the regulated article for entry only through any USDA plant inspection station listed in 7 CFR 319.37-14;

(ii}Notify APHIS promptly upon arrival of any regulated arlicle at a port of entry, of its arrival by such means as a manifest,
customs entry document, commercial invoice, waybill, a broker's document, or a nofice form provided for such purpose; and

(iiiy Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

Attachments to include with State Package
13_297102r_dea_Part1 .pdf (10/30/2014}
13_297102r_dea_Part2 pdf (10/30/2014) =h
13 297102r dea Part3.pdf (10/30/2014} -
13-287-102r sl.doc {10/31/2014)
13-267-102r first FR notice APHIS-2014-0056-0001.pdf {11/04/2014)

BRSPMT-0033

Home | CreateiRenawiAmeand Application | My Applications | My Inbox (Applications) | My Inbox (Compliance} | Labels | Label Shipment Reponts | My Profile |
Change Password | Reports | Technical Support | Freguently asked Questions | My Messages | Get Adobe Reader
k FOIA | Accessibility Staternent | Privacy Policy | Non-Discrimination Statement | Inforrnation Quality | FirstGov | White House
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.':—‘—’,_S.-QA United States Department of Agriculture ‘

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 10/20/2014 10/24/2014
Organization: Comell University/NYSAES 11/4/2014 11/4/2014
Submission Level: 2

NEPA Decision Summary and TES Review

13-297-102_mpcl.docx 05/13/2014
13-297-102r rpel.doc 05/13/2014
13 297102r dea Pari.pdf 10/30/2014
13_287102r_dea_Parl?.pdf =) 10/30/2014
13 267102r dea Part3.pdf 10/30/2014
13-297-102r sl.doc 10/31/2014
13-297-102r_first FR notice_ APHIS-2014-0056-0001.pdf 11/04/2014

BRSPMT-0018

Home | Create'RenewiAmend Application | My Applications | My Inbox {Applcations) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |
Change Passward | Reports | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader
k FOIA | Accessibility Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | FirstGov | White House
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QJ_S_QA United States Department of Agriculture ‘

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit P &l

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 102442013 10/24/2013
Organization: Comell University/NYSAES

Submission Level: 2

Receive and Assign Application

Program Specialist: Diggs, Kimberly A

BRSPIMT-0001

Horne | Create\RenewtAmend Application | My Applications | My Inbox {Applications) | My Inbox {Complianca} | Labels | Label Shipment Reports | My Profile |
Change Password | Reports | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader
k FOlA | Accessibility Statement | Privacy Policy | Non-Discrimination Staterment | Infommation Qualily | FirstGey | While House
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.':—‘—’,_S.-QA United States Department of Agriculture ‘

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Sheltan, Anthony 5/6/2014 5/8/2014
Organization: Comell University/NYSAES

Submission Level: 2

Review Article and Donors

Article Name: Plutella xylostella (UNLISTED ARTICLE NAME})

Donors

Repressible lethality

Escherichia coli (bacterium} and Herpes simplex (virus} Unlisted Donor

Pink bollworm, Pectinophora gossypiella Unlisted Donor
Screenable Marker

Discosoma sp. Listed Donor

piggyBac from Trichoplusia ni {(moth) Unlisted Donor

BRESPIMT-0007

Horne | CresteiRenewtAmand Application | My Applications | My Inbox {(Applications) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |
Change Password | Reports | Technical Support | Frequently asked Guestions | My Messages | Get Adobe Reader
k FOIA | Accessibility Statement | Prvacy Policy | Non-Discrimination Staternent | Infomation Quality | FirstGay | White House
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Home | CreateiRenewtAmend Application | My Applications | My Inbox {Applications) | My Inbox {Compliance} | Labels | Label Shipment Reports | My Profile |
Change Password | Repaorts | Technical Support | Frequently asked Guestions | My Messages | Get Adobe Reader
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FOlA | Accessibility Statement | Privacy Policy | Non-Discrimination Statement | Information Quality | FirstGov | White House
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QS DA United States Department of Agriculture
—

N

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit P &l

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114412014 11/4/2014
Organization: Comell University/NYSAES

Submission Level: 2

Select Effective and Expiration Dates for Permit

Effective Date:: * 1110/2014: Earliest "Proposed Start Date” in the application - 04/31/2014

Expiration Date:: * 11/110/2017: Latest "Preposed End Date" in the application - 03/31/2017

BRSPMT-0047

Home | Create'Renew\Amend Application | My Applications | My Inbox {Applications) | My Inbox {Gompliance} | Labels | Label Shipment Reports | My Profile |

Change Password | Reports | Technical Support | Frequently asked Questions | My Messages | Get Adobe Reader

k E2IA | Accessibility Statement | Brivacy Policy | Non-Discrimination Statement | Informmation Quality | FirstGow | White House
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.':_,_!S DA United States Department of Agriculture

Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment |

Received Date: 1072442013 Criginal Current

Application Form: BRS3 Permit = =

Apgplication Category: New

Application Numbker: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114412014 11/5/2014
Organization: Comell University/NYSAES

Submission Level: 2

State Regulatory Official Review

View Permit Package

& New York State has reviewed the APHIS Jan Morawski (11/05/14) 11/05/2014 No )
determination and has no comment
ar additional regulatory
requirements,

BRE Permit Application Versions

BRS Permit Application Version 1 Nov 4 2014 1039AM pdf =D
BRS Permit Application Original Oct 24 2013.pdf

BRSPMT-0034

Home | CreateiRenewiAmend Applicatinn | My Applications | My Inbox {Applications) | My Inbox {Compliance} | Labels | Label Shipment Reparts | My Profile |
Change Password | Reports | Technical Support | Frequently asked Guestions | My Messages | Get Adobe Reader
L FOIA | Accessibility Staternent | Privacy Policy | Non-Discrimination Staterment | Infornation Quality | FirstGov | White House
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QS DA United States Department of Agriculture
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Inbox | Home

[Folder Tracking Sheet  Add Note  Collaborate  Attachment

Received Date: 10/24/2013

Criginal Current
Application Form: BRS3 Permit P &l
Apgplication Category: New
Application Number: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 114412014 11/5/2014
Organization: Comell University/NYSAES
Submission Level: 2
State Regulatory Official Review
New York's Response
Date of Action: 11/05/2014
Response: State has reviewed the APHIS determination and has no comment or additional regulatory requirements.

Comments:

Add Condition To add a Condition to the list below select Add Condition

State has not determined any Condition(s)

Update Response Cancel

Get Adobe Reader

BRSPMT-0034

FOlA | Accessibility Statement | Privacy Policy | Non-Discrimination Staterment | Infommation Qualily | FirstGey | While House
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E_._!SDA Unitsd States Departmant of Agriculture T

Inbox | Home
‘ Folder  Tracking Sheet  Add Note  Colaborate  Attachment ‘
Received Date: 10/24/2013 Original Current
Application Form: BRS Permit = =
Application Category: Meaw
Application Number: 13-297-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 11/4/2014 11/4/2014
Qrganization: Carnell University/NYSAES
Submission Level: Z

State Review Confirmation

A state regulatory official response is: NOT Required

* Required

Ifa State does not need to review this application, please enter a brief justification in the provided area below. (Max. 2000 characters)

BRSPMT-U06F

Home | Create\RenewwAmend Application | My Applications | My Inbox (Applications] | My Inbox (Compliance} | Labels | Label Shipment Reports | My Profile |
Change Password | Reports | Technical Support | Freguently asked Questions | My Messages | Get Adobe Header
h FOIA | Accessibilty Staterment | Privacy Policy | Non-Discrimination Statement | Infornation Quality | FirstGow | White House
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LJ’_’S___QA United States Department of Agriculture
|

Inbox | Home

‘Folder Tracking Sheet  Add Note  Collaborate  Attachment ‘

Received Date: 1012442013 Qriginal Current
Application Form: BRS Permit o= ]
Application Category: New
Application Number: 13-287-102r Task Open Date Task Close Date
Applicant: Shelton, Anthony 111412014 11/4/2014
Organization: Cornell UniversityNYSAES

Submission Level: 2

Waiting for Applicant’s Response to Draft Conditions

Applicant Response Received Due Date: * 11/04/2014

Supplemental Conditions for Release

1. All persons working with the genetically-engingered (GE) diamondback moth mustbe Agree Disagree
informed cf these permit conditions. Anyone working with these insects must agree o and .
sign/initial these conditions before beginning work. These signed conditions do not need to
be submitted to USDA/ APHIS but must be readily accessible in the eventof an inspection
and presented upon request.

Note: these conditions may be copied and stored electronically for electronic signature and
initialing provided that the permit number, authorized organisms and life stages, release
locations, and authorization statement all appear on the document with the permit number,
The residency condition does net need to be signed. Signing these conditions only indicates
thatthe person working under this permithas read them; the permit holder is the sole
responsible party under this permit,

2 Maodifications 1o the containment of these organisms must be approved prior o making Agree Disagree
changes by applying for an amendment in ePermits. .

3. This permit does not authorize movement or use of plant pathogens listed in the Public Health Agree Disagree
Security and Bicterrorism Preparedness and Rasponse Act of 2002, Ifany organism listed as .
a Select Agent is identified from materials associated with this research. the permit holderis
required 1o notify APHIS. Agricultural Select Agent Program {ASAP} immediately by phone at
301-8§51-3300, and within seven (7) days submit APHIS/CDC Farm 4 {Report of Identification
of a Select Agent or Taxin in a Clinical or Diagnostic Laboratory) fo APHIS, ASAP; 4700 River
Rd, Unit 2, Riverdale, MD 20737 (see instructions at;
hitpiwww . aphis usda.goviprograms/ag_selectagentindex.shiml). Failure to comply with this
requiregmentis a violation aof the Agricultural Bioterrorism Protection Act of 2002,

4, If organisms that are not authorized in this permit are received, the permit holder must take all Agree Disagree
prudent measures o contain the organismis) and notify the BRS Compliance Staff by .
contacting a complianca officer immediately (that is, within one business day} by calling 301-
851-3935 or by e-mzil to BRSCompliance@aphis.usda.gov. The permit holder must
immediately notify the permit unit of the destruction of regulated organisms received under
this permit, as above. Similarly, the permit holder must immediately notify the permit unit if
facilities are destroyed or decommissioned for any reason.

5. The permit holder must maintain an official permanent work assignment at the address Agree Disagree
identified on this permit. If the permit holder ceases assignment/affiliation at the address .
identified on this permit, or personnel circumstances change in any way, then a compliance
officer must be notified at the BRS Compliance Staff immediately (that is, within one business
day) by either {a} email 10 BR3Compliance@aphiz.usda.gov. (b) verbal communication at
301-851-3835, or (¢} conventional mail to BRS Compliance Staff, 4700 River Road,

Riverdale, Unit 81, MD 20737, The permit holder must destroy all regulated organisms prior
to departure unless the permit holder either {a} requests cancellation of this permit and
somplies with all permit-specific termination conditions, (b) applies for and recaives a permit
to move the arganisms to a new facility, or (¢} relingquishes control of the regulated organisms
to a qualified individual who abtained a permit for the continued use of these regulated
arganisms prior to this permit holder's departure.

6. All laborataries and growth chambers where this genegtically engineered insectis employed Agree Disagree
will be locked with limited access by authorized personnel. In each area where a regulated .
genetically engineerad organism is used, atleast one sign must be posted stating thata
regulated genetically engineered organism is being used.

T Upon completion of research all engineered insects (exceptthose retained for future Agree Disagree
research), will be dispased of by freezing at-20 for 24 hours/or autoclaving. .

8. There is 1o be no further distribution of these genetically enginegered insects under this permit Agres Disagree
without prior approval from State (intrastate movement) and Federal regulatory officials. .

9. THIS AUTHORIZATION 1S VALID FOR THE RELEASE INTO THE ENVIRONMENT OF THIS Agree Disagree
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10.

11.

12.

13.

GENETICALLY ENGINEERED INSECT ONLY IN THE AREAS DESCRIBED IN THE
APPLICATION.

THIS IS A CRCP DESTRUCT TRIAL. Brassicas will be destroyed at the end of the research
fizld krial. No plants of produce shall be used for food ar feed. Upon completiaon ofthe
experiment, the insecticide shall be sprayed on the plants and surrounding area within a 100
m radius of treated fields to kill remaining diamondback moth larvae,

Without prior notice and during reasonable hours authorized Plant Protection and GQuarantine
and State regulatory officials shall be allowed to inspect the conditions under which this
genetically engineered insect is being kept.

Reporting an Unauthorized or Accldental Release

a. According to the regulation in ¥ CFR § 340.4{0{101(1), APHIS shall be notified orally
immediately upon discovery and notified in writing within 24 hours in the event of any
accidental or unauthorized release of the regulated article.

- Forimmediate verbal notification, contact APHIS BRS Compliance Staff at{301}1851-3935
and ask to speak to a Compliance and Inspection staff member. Leave a verbal reporton
voicemail if the phone is not answered by a Compliance Officer.

- I addition, in the event of an emergency in which you need to speak immediately to APHIS
personnel regarding the situation, you may call;

The APHIS/BRS Regional Bistechnologist assigned in the region where the field test occurs:
For Western Region, contact the Western Region Bictechnologist at {970) 494-7513

or e-mail: BRSWRET@aphis.usda.goy

For Eastern Region, contact the Eastern Region Bictechnologist at (919} 855-7622 ore-mail:
BERSERBT@aphis.usda.gov Or

The APHIS State Plant Health Director for the state where the unauthorized release occurred.
The list of APHIS State Plant Health Directors is available at:

htpfwww aphis usda.goviservicesireport_pest diseasefreport_pest_disease.shiml.

or

hitpifipest.ceris.purdue edu/stateselect himl

b. Written notification should be sent by one of the following means:

By e-mail:
BRSCompliance @aphis.usda gov

By mail:

Biotechnology Regulatory Services {BRS)
Regulatory Operations Program
USDAAPHIS

4700 River Rd. Unit 91

Riverdale, MD 20737

Additional instructions for reporting compliance incidents may be found at
ntipcswww.aphis usda.govibiotechnology/compliance_incident.shiml

No person shall move a regulated article interstate unless the number of the limited permit
appears on the outside of the shipping container,

Standard Permit Conditions

I, Antheny Shelten, accept the Standard Permit Conditions listed below.

Standard Permit Conditions are set by the regulations and you must accept them before you
will be issued a perrmit.

The regulated article shall be maintained and disposed of (when necessary}in a manner so
as to prevent the dissemination and establishment of plant pests.

All packaging material, shipping containers, and any other material accompanying the
regulated article shall be treated or disposed of in such a manner as to prevent the
dissemination and establishment of plant pests.

The regulated article shall be kept separate from other organisms, except as specifically
allowed in the permit.

The regulated article shall be maintained anly in areas and premises specified in the permit.

An inspector shall be allowed access, during regular business hours, to the place where the
regulated article is located and to any records relating to the introduction of a regulated
articles.

The regulated article shall, when possibile, be kept identified with a label showing the name of

the regulated article, and the date of importation.

The regulated article shall be subject o the application of measures determined by the
Administrator to be necessary to prevent the accidental or unauthorized release of the
regulated article.

The regulated article shall be subject to the application of remedial measures (including
disposal) determined by the administratar to be necessary to prevent the spread of plant
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pests.

Q. A person wha has been issued a permit shall submit to APHIS a figld test report within 6
manths after the termination of the field test. A field test report shall include the APHIS
reference number, methods of observation, resulling data, and analysis regarding all
deleterious effects on plants, nontarget organisms, or the environment.

10.  APHIS shall be natified within the time pericds and manner specified below, in the event of
the following occurrences:

{i} Orally notified immediately upon discovery and nofify in writing within 24 hours in the event
of any accidental or unauthorized release of the regulated article;

{ii} In writing as soon as possible but not later than within 5 working days if the regulated
article or associated host organism is found to have characteristics substanbally different from
those listed in the application for a permitor suffers any unusual occurrence (excessive
martality or morbidity, or unanticipated effect on non-target organisms).

11. A permitiee or hisfher agent and any person who seeks 10 import a regulated article into the
United States shall:

{iy Import or offer the regulated article for entry anly through any USDA plantinspection station
listed in ¥ CFR 318.37-14;

fil N otify APHIS promplly upon arrival of any regulated article at a port of entry, of its arrival by
such means as a manifest, customs entry document, commercial invoice, waybill, a broker's
document, or a notice form provided for such purpose; and

{iiiy Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1. 2010

Commentis: {Required if the Response is "Disagree™ for ane or more conditions)

BRSPMT-0076

Home | CreatetRenawiAmend Application | My Applications | My Inbox (Applications) | My Inbox (Compliance? | Labels | Label Shipment Reports | My Profile |
Change Password | Reports | Technical Supper | Frequently asked Questions | My Messages | Get Adobe Reader
k FOIA | Accessibilly Slatement | Privacy Policy | Non-Discrimination Statement | Informalian Quality | FirslGay | White House
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‘ Agnaullure

APHES  Animal and

Plant Health
Inspection Servico

Biolechnology
Regulatary
Services

4700 River Road, Unit 147
Riverdale, Maryland
207371236

U.5. DEPARTMENT OF AGRICULTURE

ANIMAL AND PLANT HEALTH INSPECTION SERVICE

BIOTECHNOLOGY REGULATORY SERVICE
PERMIT UNDER 7 CFR 340

Genglically Engineered Qrganisms or Fraducts)

This permit was generated electronically via the ePermits system

Enclosed is the BRS Permit Application

PERMITTEE NAME:  proc.
ORGANIZATION: Carrell
ADDRESS:

PHONE:

FAX:

DESTINATION: 2

ArThory She’taon

PERMIT NUMBER
DATE ISSUED:
EFFECTIVE:
EXPIRES:

LiepEu-TuEm
Gentarber 12, 017
Gentamrner 1h, TO1Z

September 15, 2013

INTRCDUCTION TYPE

PERMIT TYPE

PURPOSE OF PERMIT

Importaticr
Sraraarc

Tracitional

Regulated Article: Flutella xylostella

Under the conditions specified, this permit authorizes the following:

Parmit Mumbar: 12-227-1002m

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL

SToven Moo BonnohT

DATE

Sontornns

1, 200

Puge | 0i 9
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Application No. 12-227-102m

The collection of this information is autherized by the Plant Protection Act of 2000. The information will be used to determine eligibility to receive all types of
permits. No permit will ba issued until this application has been approved,
U.5. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
BIOTECHNCLOGY REGULATORY SERVICE

APPLICATIONS FOR PERMIT OR COURTESY PERMIT UNDER 7 CFR 340

{Geneticafly Engineered Organisms or Products)

1. NAME, ADDRESS, TELEPHONE, AND EMAIL OF APPLICANT 2. INTRODUCTION TYPE 3. PERMIT TYPE
Name: Frof. Anthony Shelton Importat\on Stanc!ard
POSili(.)n: . Profe?s?r‘ of Entomology Dlnterstate Movement (P:el'n:tlt
Organization: Corne-1/BYSAZS [ interstate Movement and Release Pou sy
Organization Unique ID: ermit
Address: 6.4 W, Norlh SL. []Release
Cenewva, NY 14436

$;’;’,:‘g,ﬁfp’,‘,’;’g‘:j 2. PURPOSE OF PERMIT

_ (b)(B) [ Jindustrial Product
E:;;(_‘I‘elephone. [ JPharmaceutical Product
Alternate: [ JPhytoremediation

= |Traditional

Email 1:
Email 2:

5. CONFIDENTIAL BUSINESS INFORMATION VERIFICATION (CBI)

Does this application contain CBI? [JYes []Ne
CBIl Justification:

N/R
6. REQUEST TYPE
New []Amendment [Renewal []Variance []Amendment, Renewal andior Variance

Amendment/Renewal Description:
Previous Permit Number({s}:

7. MEANS OF MOVEMENT

Expross carrier or in baggage or carry-on luggage

8. VARIANCE VERIFICATION

Have you previously applied for variance(s} that you wish to apply to this permit? [] Yes
Variance Number{s):

[z] No

If so, describe in a brief summary how the variance will be applied:
K/E

8. REGULATED ARTICLE

Scientific Name: Plutel_a xylossella

Common Name: niamondnoacs moth

Cultivar and/or Breeding Line:
Fhenotypic designation name: ZsRICDL

Any biological material {e.g., culture medium, or host material) accompanying the regulated Article during movement:
hromificial inscct dict

Country and locality where the donor organism, recipient organism, and vector or vector agent were collected, developed,
and produced;

A1. firal engineering of the tranaforming constructs was performad at Oxited
Kirgdar,

Tae geres usod form the donor crganisms ard the plggvBac-derived porticns of —he vectors uwsod to
balld —he transtorming coastruct were cloned off-site. The recipient orgarnism i1s the mecth, Plutella
xyv_getella, which 1s endemic in temperate reglens around the werld, including the JSA.

Tae recipienl Plutella xylcocslella slrain for Lhe translorralicn was a wild-Lype zirain oblained
from Syngenta olg, UK, which nas been reared in Oxitec insectaries since 2003,

L.td, in The United

Processes, Procedures, and Safeguards Description:

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Application No. 12-227-102m

10. ARTICLE SUPPLIER AND/OR DEVELOPER
Name Location Contact Information

Dwitos Lta Day Teleph :
(b) (6) f}l‘I ;ﬂ;l:c; Zark ay Telephons (b) (6)
Oxtfora
OXZé 4ARY Email:

Jnlited Kinosdon (b) (6)

County: Cxfordshire

11. PHENOTYPES/GENOTYPE

1) Phenotypic Designation Name:  £s=-0°

Identifying Line(s):

Construct{s): Fazln,

Mode of Transformation: Direct injection

Phenotype Description: Genetically modified Plutellz xylostel a were procltced using tre

A description of the anticipated or trarsposable elemsnt piggyZac, isolated from the cabbage locper moth,
actual expression of the altered Trichiplusia ni. These transposcns insert in single or mulsiple
genetic material in the regulated coples in the melh genome. Iel/Nrs specilic promolers derived from
article anc how that expression autographa californica nuclear oolyhedrosis virus (ACMNPY) are used

differs from the expression in the

- X to drive tho exwroasion of the flusrescent zroneins DskedZ, which
non-modified parental organism. - -

enakrles easy visuallzaticn ct the trznsgenes.

Phenotypeis)
MG - Pigment cecmpoasiticn altered

OC - Sterile

Genotype(s)

Sterile
Cene: Screerable marker Gene from Discosors sovp — Allcws the expressicn of a
fluorescent protein Zror Dizcoscma spp. this allows the expressicn of a flucrescent

orowein ¢f Lhe GIP superlamlly (DsZedZ) under Lre conlrol of a nrSiel promoler/enhancer
sezuence, which is from Autcographa califoraica ruclear polynedrosiz virus (ACMNZVY, A
trarsgoric diamondhack meth with the marker gone will Zluoresce wher oxeited by illumination
ct —he approwpriate wavelengzh. “hese flucrescent proteirs, whicn have been used zs rarkers
in a wide range cof verteprate and invertebrate svecles, confer ne kroown conpetitive
advantase or disadvantage to the recipient, and no adverse ecological effect or other
consedquences resulting {ron lncorporalion of Laese rarkers nlo Lhe Lransgenic diancndback
moth are envisioned, 'The uarcdified motns are not strengly fluarescent, Rxpression of a
fluszascent croneln will thcreozo pornit all other modificd moths —o he distinguizihod from
unmoditied.

Enhancer: Erhancer from Zscherichia celi - Tetracyoline-repressikble transcriptiornal
aclivalor from _TAV 1s a synthells fusicon of Lhe LelR proleln from Eschericria ool with
YPLG from a type 1 herpes sinplex virus tnhe ©FA protein binds e and activates expression
frorm the tetzacyoline resporsce oloment (TRZ), wrhich includes miltiple coples of the specific
DNA segrence to which t£ZA binds {(tezD} (Cossen et a_., _934; Gossen & 3ulard, 193%2). tTAV
also binds ftetracyoelines with high affirity; the tetracyclive-bound forrm of tTAY does not
opind DKE. tZAV therefore zcts as & tetracve_ine-regulated switcn. Ir the absence of
lelracycline il will induce expressicn from LED, whiereas in Lhe oresence of lebracyoline in
Wwill noT, High-Tevel expression of TTAY i3 thought o be deletericis Lo cells as it can
zopross thols normal transcripticn; low-lovel exsressiorn has no known offcet othor Than
activaticn of tRE (Berger, et a_., _920; Darke et a_., _93%; Gillespie et a_., _98Y; Gorg ez
al., 2035%; Gossen ard Suvjerd, 1992, Salghetti et al., 2201y . tTAV has been vsed in fungl,
wlarts, mice and D. melancgaster with no known adverse effects. Jnmodiflec Zlutella
xvloslellsa do nol fave a LTAY acliviiv.

Gone: Fomale-speociZicity from Eazchorichia ooli - tT2YV iz inzerted into gononic
reqgicns containing speclific seguences erabling the alternative spolicing zllowing for the
expression of tZAV In a sex-specific marner, resulting In a female-_etlal systen.

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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12. INTRODUCTION
Point of Origin

L ion Nam Description Location Address Contactis)
1} Gxitec td United %ingdcm
Destination

L ion Nam Description Location Address Contactis)
1} Cornell Uaiversity/NYSaRg - Room 4721
Bartaor Labk 630 W. HNorth St.

Genewva, HNY 14446
County: Cntario

Proposed Start Date: 441472012
Proposed End Date: 441372013
Cluantity: oo

Thdividzal

Adiult, eggs,

lazvac or pupag
Inspected by BRS or PPQ?
Previous Permit No.:

13. DESIGN PROTOCOLS

Production Design
A detailed description of the purpose for the introduction of the regulated article including detailed description of the proposed experimental
andfor production design:

N/

Destination or Release Description

A detailed description of the intended destination {including final and all intermediate destinations), uses, andfor distribution of the regulated
article (e.g., greenhouses, laboratory, or growth chamber location; field trial location, pilot project location; production, propagation, and
manufacture location; proposed sale and distribution location):

Sripment of no more trnan 5,000 Plutella xylcostella eggs/larvae/puapae from the Unitec Kingdom Zo
Corne 1l Uriversity wi_l icvelve packasing the moths irto shatter-resistant plastic contairers

wilh a [urther Lwo lavers of contalinmenl, which will ke closed and sealed withy Lape. “he box will
be lakelled as te its contents, origirn, destiration arnd contach teleprnong nunbers.

Unen a*rival atr rtre dirsenTtAaries At (ornel T weraity the shivcmens o motres (b)(4)

1d
e received inzects will be nsed to oopulate a “aharatoary
colony that will be used fcr research purpcses within the laboratory anc Zria’s in fully
contalned glasshouses wits restricted access.

Confinement Protocols

A detailed description of the proposed procedures, processes, and safeguards which will be used to prevent escape and dissemination of the
regulated article at each of the intended destinations:

Transgenic diamcndosack moths at Jornell University will be housed witthin Barton Zab in room

* 1.7 m niga) cornstrictod oI nylon
netting are hing and nsects and plants are placed intc cages. Tae mesh ot the cages does not
permic adults cr _arvae to move through them. Ascess nto the cages is througn sleeves ssw into
tre cages,

Even 1f there are cscaces from the cages and —hrouwgh —he gzoerhouse, 1t has heoon woll documenzod
trat diazmondback mcth is Incapable ¢ surviving tne winter in cur area. [Dlzmorndback moth
colonlzes cabbage in western New York frorm the shlomert of infested transplants Srom soutnern
areas or greerhouses, or rmigrates here on weather patierns.

Zlamordback moth In the rearirg room and glaashouscs:

Slamordback moths will be reared according to cur established prozccols
(mttp:/fweb.entomology.cornel  edu/shelton/diamondoack-moth/)

It the labkecrazZory, maths will De reared a7 2500 with a natural photeperiad. Xggs are “aid on
a_umirium folil that has kheen dipped irnto cabkage juice and larvac and cupac arce kept in plastic
rearirg contalners. Fupae are trarnsterred to cages for subseqrent egg collecticon. In caged
glasstouze experirents, diamondback moth with e reared o cabbage or nroccoll througnout thelr
1ife-cycle, with scme samples moved to Lhe rearing roocm Lo be rearved as desoribed above, Al

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000

(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Application No. 12-227-102m

adults zre kept i sturdy screensd, tightly clesed cages within the lanoratory or glasshouse, Al
surplus eggs, larvae, opupae or adults, and asscoilated food material, are xilled by freezing at
-200C for at leasT 12 hours.

Sripment ot cdlamorndback moth from the Unized KEingdem —c Cornell Uriversity will involve plzcing
trme moths into shatter-resistant plastic centainers with a further two lavers of containment,
wrhich will bhe clesed and sealed with Zape. I'me box will be lakelled as Lo its contents, origirn,
destiration ard contact toleprhone nunbers. That zscaled cortairer will boe shippea wia TNT or
arncther desigrated carrier or cccasiorally carried by a traveller.

Finzal digpesition description:

I'ransgenic diamondpack maths will be reared urntil sucnh Cirme as experirents pertairning te The
specific Transgonos urder investization are fZinizred. Af suoh time all rermaining oggs, larvae,
ptpze and adu_ts will oe trozen at -20cC fer 1Z hours.

Final Disposition Method: Destruction/Devitalization |:| Other |:| Sterage in Contained Facility

Final Disposition Description:  -ra:syenze dizmondback meths will be reared until such -ime as
exparimenls pertaining te Lhe specilic Lransgenes under invesligallion
are finished., AL such Cime all remaining eggs, -~arvae, pupae and adults
will be frozen at -2000 for 12 hcurs.,

14. ATTACHMENTS

15. ADDITIONAL INFORMATION

Insects will be shipped in & shetter-resistanst plastic contesiners wits & further two _avers of
cortainment, which will be closed and sea_ed with tape. Toe box will be lapel_ed as to its
conlents, crigin, destination and concacl Lelenhone numbers.

16. COURTESY JUSTIFICATION

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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Application No. 12-227-102m

I, Anthony Shelton, hereby certify that the information in this application and all attachments is complete and accurate to the best of
my knowledge and belief.

| acknowledge this is not an application to move or import select agents, the genes expressing select agents, or the toxins made by
the select agents, as described in 8 CFR 121.

I will not introduce the regulated articles described in this application until APHIS has deemed the application complete and has
granted the permit. By signing this permit, | agree to comply with any and all state, local, and tribal laws and regulations that may
apply to the intraduction of the articles described in this applications.

If there are any changes to the information disclosed in this application, | will contact APHIS.

17. SIGNATURE OF RESPONSIELE PERSON 18. DATE

Arthory Sheltoen EBugust 14, 2312

WARNING: Any use of ePermifs to make materially faise, fictitious, or fraudulent staterments or represenfations fs subject to civil penalties of up to $250.000
(7 U.5.C. § 7734(b)) or punishrable by a fine of not more than $10,000, or imprisonment of nof more than 5 years, or both (18 U.5.C. §1001).
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
e ——

- Agricuitare

(10}

Department of == Plant Health Regulataory Riverdale, Maryland
‘ Inspection Service Services 207371236

SUPPLEMENTAL PERMIT CONDITIONS

For Movement of Plutella xylostella

The Plutella xylostella eggs, larvae, or pupae are to be shipped in containers as specified in 7 CFR Part 340.8{4), for insects, mites, and related organisms or as stated in
the permit application.

This authorization is strictly for rearing and research in a controlled laboratory environment.

All laboratories and grewth chambers where this genetically engineered insect is employed will be locked with limited access by authorized personnel. In each area
where a regulated genetically engineered crganism is used, at lzast ane sign must be posted an the door or wall stating that a regulated genetically engineered
organism is being used.

Upon completion of research all engineered insects (except those retained for future research), will be disposed of by freezing at -20 for 24 hours/or autoclaving for a
minimum of 20 rminutes.

Thig authorization for movement under permit, is valid for execution, for a period of 1 year.

There is to be no further distribution of these genetically engineered insects under this permit without prior approval from State (intrastate movement) and Federal
regulatory officials {interstate movement).

THIS AUTHORIZATION 1S NOT WVALID FOR THE RELEASE INTO THE ENVIROMMENT OF THIS GENETICALLY ENGIMEERED INSECT.
All necessary precaulions must be taken to prevent escape of these genetically engingered insects.

Without prior notice and during reasonable hours authorized Plant Protection and Quarantine and State regulatory officials shall be allowed to inspect the conditions
under which this genetically engineered insect is being kept.

Reporting an Unautharized or Accidental Release

1. According to the regulation in 7 CFR § 340.4(f)10)(i}, APHIS shall be notified crally immediately upon discovery and notified in writing within 24 hours in the event of
any aceidental or unauthorized release of the regulated article.

- For immediate verbal notification, contact APHIS BRS Compliance Staff at {3013 851-3935 and ask 1o speak 10 2 Compliance and Inspection staff member. Leave a
verbal report on voicemail if the phone is not answered by a Compliance Officer.
- In addition, in the event of an emergency in which you need to speak immediately to APHIS personnel regarding the situation, you may call:

The APHIS/BRS Regional Biotechnologist assigred in the region where the field test oceurs:

For Western Region, contact the Wastern Region Biotechnologist at (970} 494-7513

or e-mail: BRSWRBT@aphis.usda.gov

For Eastern Region, contact the Eastern Region Bistechnologist at {919) 855-7622 or e-mail: BRSERET@aphis.usda.gov

Qr

The APHIS State Plant Health Director for the state where the unauthorized release occurred. The list of APHIS State Plant Health Directors is available at:
httpzifwww.aphis. usda.goviservicesirepor_pest_disease/report_pest_disease.shtml.

or

http:/fpest.ceris.purdue.edulstateselect.htm)

2. Written notification should be sent by one of the following means:

By e-mail
BRSCompliancefaphis.usda.gov

By mail:

Biotechnology Regulatory Services (BRS)
Regulatory Operations Program
USDAAPHIS

4700 River Rd. Unit 81

Riverdale, MD 20737

3. Additional instructions for reporting compliance incidents may be found at hitp:/ffwww.aphis.usda.gowbiotechnologyicompliance_incident.shtml

No person shall move a regulated article interstate unless the number of the limited permit appears an the cutside of the shipping container.

Parmit Mumbar: 12-227-1002m

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

STV

[ ST pbe Yol vt sooteraer LA, 2000
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
e ——

- Agricuitare

Department of == Plant Health Regulataory Riverdale, Maryland
‘ Inspection Service Services 207371236

Standard Permit Conditions for the Introduction of a Regulated Article
(7 CFR 340.4 {f))

Permit Conditions: A& person who is issued a permit and his/her employees or agents shall comply with the following conditions , and any supplemental conditions which shall be
listed on the permit, as deemed by the Deputy Administrator 1o be necessary 1o prevent the dissemination and establishment of plant pests:

(11

The regulated article shall be maintained and disposed of {when necessary) in a manner o as to prevent the dissemination and establishment of plant pests.

All packaging material, shipping contdiners, and any other material accompanying the regulated article shall be treated or disposed of in such a manner as to prevent
the dissemination and establishment of plant pests

The regulated article shall be kept separate from other organisms, except as specifically allowed in the permit.
The regulated article shall be maintained only in areas and premises specified in the permit.

An inspector shall be allowed access, during regular business hours, to the place where the regulated article is located and to any records relating to the introduction of
a regulated article.

The regulated article shall, when possible, be kept identified with a label showing the name of the regulated article, and the date of importation,

The regulated article shall be subject to the application of measures determined by the Administrater fo be necessary to prevent the accidental or unauthorized release
of the regulated article,

The regulated article shall be subject to the application of remedial measures (including disposal) determined by the administratar to be necessary to prevent the spread
of plant pests.

A person who has been issued a permit shall submit to APHIS a field test report within 6 months after the termination of the field test. A field test report shall include the
APHIS reference number, methods of observation, resulting data. and analysis regarding all deleterious effects on plants, nontarget arganisms, or the environment,

AFHIS shall be notified within the time periods and manner specified below, in the event of the following cocurrences:

{i} Crally notified imrmediately upon discovery and notify in writing within 24 hours in the event of any gccidental or unauthorized release of the regulated article;

{iij In writing as soon as possible but not later than within 5 working days if the requlated article or associated host organism is found to have characteristics substantially
different from those listed in the application for a permit or suffers any unusual sceurrence (excessive mortality or morbidity, or unanticipated effect on non-target
organisms).

A permittee or his/her agent and any person who seeks to import 2 regulated article into the United States shall:

{iy Import or offer the regulated article for entry only through any USDA plant inspection staticn listed in 7 CFR 319.37-14;

{iijNotify APHIS promptly upon arrival of any regulated article at a port of entry, of its arrival by such means as a manifest, customs entry document, commercial invoice,
waybill, a broker's document, or a notice form provided for such purpose; and

(i) Mark and identify the regulated article in accordance with 7 CFR 340.7.

Rev. January 1, 2010

Parmit Mumbar: 12-227-1002m

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL DATE

STV

[ ST pbe Yol vt sooteraer LA, 2000
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USD United States APHIS Animal and Biotechnalogy 4700 River Road, Unit 147
— -—a‘ Plant Health Regulatary Riverdale, Maryland

Department of

- Agricuitare

Inspection Service Services 207371236

penalifes a5 authorized by the Plam Profection Act (7 U.5.C. 7rO1-7772).

Any regidated article introduced not in compliance with the requirements of 7 CFR 340 or any standard or supplemental permit conditions, shall be subjec! to the immediate
application of such remedial measures or safegquards as an inspeclor determines necassaty. fo prevent fite infroduction of such plant pests. Any regulated article introduced not it
compliance with the requirements of 7 Code of Federal Reguiation Part 340 or any standard or supplemental permit conditions, shall be subject to the immediate application of
such remedial measures or safeguards as an inspecior determines necessary, o prevent the intraduchion of such plant pests. The responsible party may be subject to fines or

Parmit Mumbar: 12-227-1002m

THIS PERMIT HAS BEEN APPROVED ELECTRONMICALLY BY THE FOLLOWING BRS OFFICIAL VIA EPERMITS

SIGNATURE OF BRS OFFICIAL

SToven Moo BonnohT

DATE

Sontornns
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CONFIDENTIAL DOCUMENT

OXITEC

INTERNAL RESEARCH REPORT

1. Title: Investigating the persistence of a tetracycline-repressible, female-specific lethal trait
in a captive mixed fsRIDL and wild-type population of diamondback moth (Plutelia
xylostella) reared off tetracycline.

2. Statement Of Data Confidentiality Claims:

This document contains confidential business information which is preprietary and the
publication or disclosure of which would harm the legitimate business interests of Oxitec
Ltd.

The information contained in this document may not be published or disclosed to any third
party without the prior consent in writing of the company supplying the relevant
information.

The information contained in this document may not be used by any third party including
but not limited to any regulatory authority to support registration or approval of this
product or any other product without the prior consent in writing of the company
supplying the relevant information.

3. Statement Concerning Good Laboratory Practices:
This study was not conducted in compliance with the relevant provisions of Good Laboratory
Practices (ENV/MC/CHEM(S8)17). However, the study was conducted according to accepted
scientific methods and the raw data and study records have been retained.

4. Authors:

Pagelof7
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Study Coordinator (Signature): ‘ Study Supervisor (Signature}: H
Study Coordinator (Name And Position): Study Supervisor {(Name And Position):
(b6 (b)(8) PhD
Research Scientist (b6
Date Signed: 17" September 2013 Date Signed: 17" September 2013
Other P

5. Associated Personnel:

| Name | Tasks
Study coordination, experimental design, report writing
Experimental design, data collection and analysis, modelling,
report writing
Modelling
Experimental design, approval
Study Sponsor

6. Test Facility:

This research was performed at Oxitec’s research facilities located at:

71 Milton Park,
Ahingdon, Oxfordshire,
0X14 4RX

United Kingdom

7. Objectives:

The objective of this study was to determine the rate at which the OX4319L transgene

insertion {or allele) disappears after introduction into a stable, caged wild-type population
of diamondback moth.

8. Summary:
This experiment was designed to test whether the OX4319 transgene will fully select itself
out of a wild post release population at a rate predicted by simulation models of natural
selection against the transgene. Larvae in this experiment were reared off-tetracycline
{restrictive conditions} in order to simulate the anticipated field environment, where insects
are not expected to have access to a tetracycline source. A mixed population of OX4319L
wild-type diamondhack moths {derived from the same progenitcr strain as OX4319L strain
and therefore sharing non-transgene genetic background) was established by crossing males
heterozygous for the OX4319L transgene insertion with wild-type females. The colony was
maintained over a number of generations, with larvae reared on non-tetracycline diet and

Page2of 7
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CONFIDENTIAL DOCUMENT

200 randomly selected pupae used to establish each generation’s cage. The number of
transgenic pupae - identified by the fluorescent protein marker - in these selected pupal
batches was recorded at each generation. Transgene frequency decreased in a manner
consistent with model predictions leading to extinction of the transgene from each
experimental population. These data are consistent with the hypothesis that the 0X4319
transgene will rapidly reduce in frequency and disappear from a wild-type population unless
maintained by periodic release of additional transgene-bearing individuals.

Introduction:

The diamondback moth strain, OX4319L, is engineered to express two phenotypes:
tetracycline-repressible, female-specific lethality; and red flugrescence from expressed
DsRed? protein (Jin et al., 2013). Female lethality permits automated production of male-
only cohorts of moths, by withholding tetracycline (or suitable analogues, such as
chlortetracycline) from the larval feed. For the insect control strategy, fsRIDL, male-only
release is expected tc improve efficiency of target pest control, which is induced by fsRIDL
males mating with wild counterparts and all female progeny dying in the absence of
tetracycline in the host plant. With sustained releases of fsRIDL males, in sufficient numbers,
the number of females in the wild drops, and consequently the reproductive potential of the
wild populaticn of the target pest crashes.

The RIDL strain of diamondback moth, 0X4319L, has undergone a series of laboratory
experiments to study the engineered female-lethal phenotype with a view to understanding
how the trait will act n the field.

Here we investigated the persistence of the OX4319L allele in a laboratory-rearad, mixed
population of OX4319L and wild-type mcths, reared in the absence of tetracycline. In
parallel, we mcdelled this experiment and compared these results to those from the
laboratory experiment.

10. Methods

Strains

0X4319L (female-specific lethal RIDL strain}: In the absence of tetracycline, the females of
this strain express high levels of the tTAV protein during immature stages through a genetic
positive feedback loop, resulting in high mortality. However, when reared in the presence of
tetracycline {or suitable analogues), expression of tTAV is repressed, allowing survival (Jin et
al., 2013).

Experimental procedures

0X4319L males and females were crossed in single sex cohorts to Wt members of the
opposite sex. The resulting heterozygous eggs were reared on-tet and male and female
pupae separated by hand. Once eclosed, 100 male heterozygotes were crossed to 100 Wt
females in a 30cmx30cmx30cm cage (Bugdorm). Thus, the initial transgene allele frequency
in the cage was 0.25, with all transgenics as heterozygous males, representing a post
0X4319L release field population. Insects were provided with a non-tet sugar water source
and a parafilm artificial leaf on which to oviposit. Both sugar water and parafilm were

Page3 of 7
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replaced 2 days after setting up the experiment, and removed 2 days later. The two egg
collections were reared on nan-tet diet in plastic deli pots with the first being taken for the
next generation and the second acting as a backup. Once all individuals had pupated, 200
pupae were randomly selected from the pot, scored for fluorescence and for sex. As the
RIDL phenotype in this line expresses itself at an early larval stage (17/27 instar), selecting a
censtant number of individuals at the pupal stage allowed us to proportionally represent the
genotype frequencies of each population in each new generation, whilst keeping the
numerical size of each experimental population manageable. Each combination of sex and
genotype was kept separately in paper cups with access to non-tet sugar water. Once all
individuals had eclosed (in arder to prevent possible mating biases based on eclosion time,
far example towards those genotypes which eclosed first in each generation) they were
combined in the same cage arrangement as their parents, with males being introduced first
and females ¢.2 hours later. This process was repeated for multiple generations, until the
transgene was selected out of the population, and for one generation after. Three replicates
were conducted.

Once the transgene had gone extinct in all three replicates, the results were compared to
deterministic and stochastic models of transgene persistence built in Excel and R,
respectively. The deterministic model was based on a constant 50% reduction in transgene
allele frequency each generation, The stochastic model used Monte Carlo simulations to
generate 101 independent populations, in each of which mating pairs and offspring were
randomly selected from the population of the previous generation. Both medels assumed
fully penetrant lethality in transgenic females but no fitness penalty in transgenic males
relative to wild-type males; this corresponds to an overall 50% fitness penalty for the
transgene. Therefore, in the deterministic model, the transgene frequency is predicted to
halve in each generation. As all larvae were reared off-tet and the penetrance of this
construct is almost 100%, it was assumed that all transgenic individuals observed from
Generation 2 onwards were heterozygous for OX4319L.

Statistical Analyses
Data were analysed using R (Version 2.15.0) and Excel.

11. RESULTS

The experimental results were entirely consistent with the predictions of the deterministic
model. In figure 1, the contribution of both sexes to transgene extinction is explored. It can
be seen in panel A} that the transgene initially (generation 2) appears to be being selected
out of the population at a rate slower than predicted by the deterministic model. However,
when only the male cohort was examined (panel B} it was seen the trend in transgene
extinction was extremely similar in both the experimental and modelled data (a slightly
higher rate in experimental data was most likely the result of non sex-specific costs of
transgenesis not built into the model). A return to the raw data revealed a small number of
female transgenics surviving in this second generation. As the deterministic model assumes
100% lethality to fernale transgenics this explained the departure from modelled data
ohserved. In turn, this may have caused an underestimate of the transgene allele frequency.
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However, the very low number of females that were transgenics, and the low allele
frequency in these populations as a whale, means that the probability of two transgenic
heterozygotes mating was very slim. In addition, the costs of this construct insertion are
known to be exacerbated in homozygotes compared to heterozygotes, so the overall fitness
and mating competitiveness of any females which did manage to survive to adulthood may
ke lower; this effect would likely be more severe in the field than in the benign environment
of the laboratory. The presence of female transgenic pupae surviving is in keeping with what
we might expect from this line, as female survival to pupation is around 10% (all die before
adulthood) and very large numbers of individuals were being handled in each generation.
The fact that there seems to be no inheritance of this ‘lack of penetrance’ in females
between the generations and that the transgene continues to be selected out at a highly
predictable rate, even in the face of small female survival, are both highly positive outcomes.

A)

Average transgene allele frequency

Genaration
B

Average transgene allele
frequency in male cohort

Generation

Figure 1: Graphs showing the average of transgene allele extinction in three experimental cages {blue line) and
the expected rate of decline based on a deterministic model under restrictive conditions (red line}, over multiple
generations. Graph A} shows data summed over sexes in each experimental cage, B} shows a subset of the data
in which only the male cobhort in each cage was included. Generation 1 represents the initial adults used.

In the light of the lack of biological realism inherent in the deterministic model, a second
model was built in which stochasticity was built into the rate at which the transgene was
selected out of the population {Figure 2}. This stochasticity simulates the known non-100%
penetrance of the construct, whether due to biotic or abiotic factors. The predictions of the
stochastic model closely mirror that of the deterministic model, with the obvious addition of
predicted variation between experimental populations, and alse closely match the
experimental data. The data from experimental cages never exceeded 1.5 x the interquartile
range (roughly two standard deviations) of the modelled data and was generally within the
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interquartile range, indicating a good fit between the model and the experimental data. In
experimental data, the transgene survived in one cage until generation 7 {blue line). By
comparison, in generation 8 there were 22 simulated populations in which the transgene
persisted (albeit at a very low frequency). A stochastic model is a useful tool for exploring
the frequency distribution of outcomes: we modelled 101 cage populations, which would
not have been practical experimentally. For comparison, based on the model prediction of
0.22 probability of a cage population having a non-zero transgene freguency in generation 8,
the chances of 3 independent populations each having a transgene frequency of zero by this
point is {1-0.22)% = 0.47, in other wards this experimental observation is not surprising based
on the moedel predictions. Overall, this comparison shows that the experimentally observed
rate of loss of the 0X4318L transgene is consistent with a simple model capturing the key
known features of the OX4319L phenotype, which can therefore be considered adequately
to explain transgene frequency evolution in these experiments. The combined results of
these comparisons imply that not only will the OX4319L transgene be fully selected out of a
DBM population, but that this selection follows a logical trend predicted by our knowledge
of the sex specific fitness costs of fsRIDL.

0.10 .15 0.20 0.25

Transgene allele frequency
0.05

felal=Tal)

0.00

1 2 3 4 5 5 7
Generation

o2

Figure 2: Graph showing the results of a stochastic model simulating the extinction of an fsRIDL transgene (box
and whisker plots}) under restrictive conditions and the OX4319L transgene allele frequencies in three
experimental cages, over multiple generations (red, green and blue lines). Generation 1 represents the initial
adults used.

12. Discussion and Conclusions:
The laboratory experiments indicate that the engineered female-specific trait in GX4319L
confers a highly significant fitness cost that rapidly disappears from a mixed population also
comprising non-transgenic moths. These findings agreed closely with those of a simple
stochastic model based on the female-specific lethal phenotype of the transgene. Mcreover,
in field conditions which would typically be much more challenging for the insects, we might
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anticipate that any fitness cost seen in the laboratory will be exacerbated and that the
0X4319L allele will disappear more rapidly than these experiments indicate.

13. Literature:

lin, L., Walker, AS,, Fu, G., Harvey-Samuel, T., Dafa’alla, T.H., Miles, A., Marubbi, T,
Granville, D., Humphrey-lones, N, O'Connell, S, et a/. (2013). Engineered female-specific
lethality for control of pest lepidoptera. ACS Synthetic Biology 2, 160-166.
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Objectives:
Investigate the effect of dietary chlortetracycline on the penetrance of the female-lethal
trait in OX4319L-Pxy-heterozygotes.

Summary:

This experiment was designed to investigate at which concentration chlortetracycline is ahle
to repress engineered female- specific lethality in OX4319L-Pxy females. There is a possibility
of tetracycline availability in the wild, for instance through manure from antibiotic-treated
farm animals used to fertilise crops, but this is uncommon and - when detected -
concentrations found in crops are low (Hu et al., 2010; Migliore et al., 2010; Seo et al., 2010}.
We tested survival of male and female larvae, heterozygous for the 0X4319L-Pxy transgene
insertion, when reared on different chlortetracycline concentrations in artificial diet (Jin et
al., 2013).

Introduction;
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The tetracycline-repressible, female-specific mortality in fsRIDL insect strains provides a
means of producing large male-only cohorts of insects and a population suppression effect in
the target population: reduction of females reduces a population’s reproductive potential.
Efficacy relies upon high penetrance of the female-lethal trait in the field. In laboratory test
crosses, in the absence of dietary tetracycline, OX43191L-Pxy heterozygotes have shown 0%
survival of females (i.e. 100% penetrance of the female-lethal phenotype), and high survival
of males. A theoretical concern is that environmental tetracyclines could repress the female
lethal trait and allow the transgene to persist for longer in the enhvironment. We therefore
set out to establish sensitivity concentration-response relationship between dietary
chlortetracycline and the penetrance of the female-lethal phenotype in OX4319L-Pxy
heterozygotes. We tested OX4319L-Pxy heterpzygotes, rather than homozygotes, as we
anticipated that one copy of the transgene per cell is likely more susceptible to repression
than is two copies, and the larvae present in the field are expected to be heterozygous for
the OX4319L-Pxy insertion (the progeny of released homozygous males and wild-type

females}.
10. Methods

Eggs heterozygous for the OX4319L-Pxy transgene insertion were generation by establishing
10 replicated crosses with 0X4319L-Pxy-homozygous males with wild-type females. Artificial
diet (Bioserv beet armyworm diet, cat # F9221B] was prepared with six different
concentrations of chlortetracycline: 0 pg/ml, 0.01 pug/ml, 0.1 pg/ml, 1.0 pg/ml, 10 ug/ml and
100 pe/ml. Egg collections from each cross were divided between these diets, and the
hatched larvae reared to pupation. These pupae were separated by sex then incubated in

Petri dishes; survival to adulthocod was recorded.

11. RESULTS

As in previous test crosses, OX4319L-Pxy-heterozygous male survival is approximately
equivalent to, but slightly lower than, that of wild-type, irrespective of chlartetracycline
concentration (Figures 1 & 2). Mortality was well-repressed in females reared on 10 pg/ml
and 100 pg/ml. As the chlortetracycline concentrations reduced to 1.0 pg/ml and 0.1 pg/mil,
female survival rates dropped sharply, and below this (0.01 ug/ml and 0.0 ug/ml) anly very
small numbers of females survived to pupation (<2%) and none survived to adulthood.
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Figure 1: Survival-to-pupation of OX4319L-Pxy-heterozygous diamondback moth reared on different
concentrations of chlortetracycline {CTC}) in larval diet. Survival is expressed relative to that of wild-type
counterparts. Error bars indicate 95% confidence intervals,
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Figure 2: Survival-to-adulthood of OX4319L-Pxy-heterozygous diamondback moth reared on different
concentrations of chlortetracycline {CTC) in larval diet. Survival is expressed relative to that of wild-type

counterparts. Error bars indicate 85% confidence intervals,

12. Discussion and Conclusions:
No O%4319-Pxy-hetarozygous females survived to adulthood on 0.01 pg/ml CTC, while at or
above 10 pg/ml CTC OX4319L-Pxy-heterozygous female survival to adulthood, relative to
wild-type, was similar to that of males. The level of CTC needed for survival far exceeds that
which diamondback maoth might be expected to encounter in the wild. For comparison,
laboratory experiments growing cahbage on soil artificially contaminated with manure from
CTC-fed pigs, and spiked with CTC soluticn, found <0.004 pg/ml CTC in foliage {(Kumar et al,,
2005]. These results provide evidence that fsRIDL trait-repressing concentrations of
tetracycline are highly unlikely to be encountered on host plants in the environment.
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Insertion of a piggyBac transposable element is specific to the sequence TTAA, but there are
many such sequences in an arthropod genome, therefore the transgene inserts at any of a
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11. Introduction:

The tetracycline-repressible, female-specific mortality in fsRIDL insect strains provides a
means of producing large male-only cohorts of insects and, via release of such males into a
target population, a population suppression effect in the target population: reduction of
females reduces a population’s reproductive potential.

(£)(4)

12. Methods
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{adapted fromWise de Valdez et al., 2011).
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Introduction;

The RIDL strain of moth, OX43191-Pxy, shows engineered tetracycline-repressible, female-
specific lethality {(fsRIDL). fsRIDL males mating with wild females will result in introgression of
genetic background alleles {non-transgene alleles, especially alleles not linked to the
transgene} from the fsRIDL colony into the target field population (see schematic below). {

b

)
{

odelling studies indicate that releases of fsRIDL males wf-H
thereby provide a potent pesticide resistance management benefit {Alphey et al., 2009;

Alphey et al., 2007}, in addition to population control through death of female progeny.

Diamondback moth is notorious for its capacity to rapidly develop resistance to pesticides. It
was the first agricultural pest to exhibit field-evolved resistance to DDT (Ankersmit, 1953;
Johnson, 1953) and to the biopesticide Bacilfus thuringiensis {Bt) {Tabashnik et al., 1930). A
major contributing factor to this capability is diamondback moth’s short generation time - as
low as 12 days in warm climates - permitting rapid selection. In parts of diamondback moth’s
range, selection for resistance may be accelerated by indiscriminate and unregulated
pesticide application (Georghiou and Langunes-Tejeda, 1991; Mota-Sanchez et al., 2002},
{b}(4)

10. Methods

Strains

0X4319L-Pxy {female-specific lethal RIDL strain]: In the absence of tetracycline, the females
of this strain express high levels of the tTAV protein during immature stages through a
genetic positive feedback loop, resulting in high mortality. However, when reared in the
presence of tetracycline (or suitable analogues), expression of tTAY is repressed, allowing
survival (Jin et al., 2013).

Regulatory

{b)(4)
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5 ) Supporting Information

ABSTRACT: The stenle insect technique {SIT) is a pest control strategy

involving the mass release of radiation-sterilized insects, which reduce the J Egigﬁj:::tse
target population through nonviable matings. In Lepidopteca, 81T could be (P/J;_Tl e \ splicing
more broadly applicable if the deletevious etfects of sterllization by irradiation O

could be avoided. Moreover, male-only release can improve the efficacy of S TAv

SIT. Adequate methods of male-only production in Lepidoptera are currently Transgene
lacking, in cantrast ta same Diptera. We describe a synthetic genetic system Enginearad phenotypes in Lepidoplara

that allaws male-only math praduction for SI'T and also replaces radiation
sterilization with inherited female-specific lethality. We sequenced and
characterized the doublesex (dsx) gene from the pink ballwonm (Pectinephora
gossypiclla). Sex-alternate splicing trom dsy was used to develop a conditional

Sex

Male Female

-
Tel
lethal Seneti( sexjng system in bwa pest mwoths: the diamondback moth - e *
{ Plutella .\“1,-1051:”.1) and pink bollworm. This system shows promise for
enhancing existing pink bollworm SIT, as well as broadening SIT-type

control to diamondback moth and other Lepidoptera.
KEYWORDS: sterile insect technigue, SIT, RIDL, transgenic, insecl, doubleses, moth
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Description of genetic elements in Plutella xylostella strains 0X4319L-
Pxy, 0X4319N-Pxy and OX4767A-Pxy

Components listed as in plasmid maps

Construct Construct | Component Donor Detailed description
component | component function
name type
pigevBac 5' Vector sequence | Germline piggyBac from 5'end of piggyBac. piggvBacis a DNA
transformaticon Trichoplusia ni | (deoxyribonucleie acid) transposable element that,
{moth) only when its ITR {inverted terminal repeats) are
intact. is capable of integrating DNA flanking by
element-specific DNA into other DNA through
mediation of a transposase encoded by an ORF
(open reading frame) within the element.
Transformation was effected by introducing, with
the transforming construct, a helper plasmid that
supplied transposase activity but was itself unable
10 transpose into other DNA. This transposition-
defective helper plasmid has an ORF encoding
piggyBac transposase under the control of the
Drasophila melanogaster hsp?0 promoter. One of
the inverted terminal repeats that flank the wild-
type piggyBac transposase in piggvBac has been
removed in the helper plasmid so that the helper
plasmid cannot, itself integrate even though it
encodes for active piggyBac transposase,
pigevbac 3' Vector sequence | Germline piggyBac from | As above (Handler & Beeman, 2003)
transformation 1. ni (moth)
polyA Regulatory Stabilize Virus Regulatory sequence that helps stabilize mRNA
scquence 3’UTR | mRNA
nls Nuclear Localises synthetic NLS causcs DsRed2 protein to accumulate within
localization DsRed2 protein the nuclei of cells. Allows for spatial patterning of
scquence into the nuele protein expression, which 1s uscful te distinguish
of cells fluorcseence patterns
DsRed2 Protein coding Express Discosora Sp This allows the expression of a fluorescent protein.
sequence DsRed?2 {coral) The transgenic DBM with the marker gene
fluoresces when excited by illumination of the
appropriate wavelength. These fluorescent proteins,
which have been used as markers in a wide range of
vertebrate and invertebrate species, confer no
known competitive advantage or disadvantage 1o
the recipient, and no ecological or other
consequences resulting from incorporation of these
markers into the transgenicDBM can be envisioned.
Target site A | Synthetic Target site synthetic Target recognition site in construct for integrase or
sequence recombinase, which is not used in this particular
strain and project,
Intron Regulatory Requirament Drosophila Stabilizes mRINA and required for translation of
sequence for for translation melanogister mRNA
S'UTR
iel/Hr5 Enhancer Control Autographa Promoter from immedicte-earty-1 gene and hid
/Promoter expression of californica enhancer region
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sequences DsRed2 nuclear
pelyhedrosis
virus
{AcMNPY)
tet(Ox7 Synthetic Control of gene | Svnthetic Enhancer region 1o control gene expression
regulatory expression ina
sequence tet-repressible
manner
PBW dsx splicing Gives female Pectinophora Contains an alternative splicing intron allowing sex-
genomic specificity gossypiella specific expression of sequence inserted into the
region female-specific exon {in this case tTAV),
hsp70 promoter Minimal Drosophila Minimal promoter to enable transcription of gene
sciuence l"Jl'[)lTlll)tCl" melanogasrer
PBW dsx splicing Gives female Pectinophora Contains an alternative splicing intron allowing sex-
genomic specificity gossypiella specitic expression of sequence inserted into the
region female-specific exon (in this case ITAV).
tetR Protein coding Component of Tnl0-specified | In the presence of the anubiotic tetracycline
region (Gene} tTAV protein tetracycline- tetR does not bind to its operators located within the
resistance promoter
operon of £. region of the operon and allows transcription
cofi (Gossen & {Gossen & Bujard, 1992)
Bujard, 1992)
tTAV Protein coding Expression Escherichice coli | TTAV is a tet-responsive transcriptional factor. It is
(comprising region (Gene} tTAY protein {bacteriwm) and | a fusion of the tetR from E£.cofi and the VP16
of tet R and Herpes simplex | transcriptional activator from HSV. By
VP16 {virus} combining tetR with the C-terminal domain of
domains) VP16 from HSV, known to be essential for the
transcription of the immediate early viral genes a
hybrid transactivator was generated that stimulates
minimal promoters fused to tetracycline
operator (tet()) sequences. These promoters are
silent in the presence of low concentrations of
tetracycline, which prevents the tetracyeline-
controlled transactivator ({TA) from binding to tet()
SEQUEnCEs.
Dro K10 Regulatory Stabilize Drrosophila Regulatory sequence that helps stabilize mRNA
sequence 3'UTR | mRNA melanogaster
VP16 Protein coding Component of Herpes simplex | Component of synthetic transcription factor tTA
region tTAV protein {virus}
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Threatened or endangered species present at the release site

A search was carried out on the IUCN red list of threatened species
{(http:/fwww.iucnredlist.org/search; accessed 12th August 2013) according to the following search
criteria:

Show taxa:
Species
Search by taxonomy:
ANIMALIA
Search by location:
New York
{Mative)
Search by systems:
Terrestrial
Match any habitat:
Forest
. Savanna
. Shrubland
Grassland
. Wetlands (inland)
. Rocky areas (eq. inland cliffs, mountain peaks)
. Gaves and Subterrangan Habitats (non-agquaticy
Desert
14, Artificial Terrestrial
16. Intraduced vegetation
17 Qther
18. Unknown
Match any threat:
. Residential & commercial development
- Agriculture & aguaculture
. Energy production & mining
. Transportation & service corridors
. Biological resource use
. Human intrusions & disturbance
. Natural system medifications
. Invasive & other problematic spacies & genes
. Pollution
10. Geological events
11. Climate change & severe weather
12, Other options
Search by assessment:
Categories: CR, EN, VU, DD

[S RN N T I XY U

W00 =h ok o hy -

This search found only seven species from which only one species, the New Cottontail Rabbit
{Sylvilagus tronsitionalis), whilst this is not an aguatic species and has the potential for habitat
overlap with the diamondback moth this species this species is a herbivore which is unlikely to
directly interact with the released moth.

Further searches on the New York States Department for Environment
{http://www.dec.ny.gov/animals/7494.html; accessed 12th August 2013) indicate that there are a
number of endangered and threatened animals in the state which are not listed on the IUCN red list.

Evaluation of these species for animals which might have a habitat which overlaps with the
agricultural pest, diamondback maoth, has been carried out and is presented in Table 1.

Overall there are a number of birds which could ke present around abandoned agricultural land or
nearby open grasslands however occurrence of any special concern bird species in a large highly
managed farmland is unlikely. Insects form the diet of many small mammals, reptiles and birds
however there is no one species which is reliant on the diamond back moth as a diet source. None of
the species listed on the IUCN red list and New York States Department of Environment were reliant
on any one species as a food source therefore the impact that this release of diameondback moths
would have on the endangered, threatened or special concern animal populations is negligible.

Page t%%?zé)f 236



Table 1. Specics which conld interact with the relcased Diamondback moths and arc presentin Now York State and are
Endangered, threatened or are of special concern.

Common name Distribution Threat New York Habitat overlap with
{latin name) Status diamondback moth
Loggerhead Maost of Threats to this species are | Endangered | Feed on beetles,
Shrike {Lanius Northern unclear however it has grasshopper sand small
fudovicianus) America from heen suggested that rodents therefore it is
South Canada | abandonment of farms unlikely that this species will
to South and orchards have have a direct interaction
Mexico. removed breeding sites. with the diamondback moth
Roadkills and pesticide however this species is
contamination could also found in agricultural land.
he factors.
Vesper Sparrow | Open grassy This species requires bare Special This species has a diet
{Povecetes areas in North | ground as breeding concern consisting of insects and
gramineus) America territory, abandonment of seeds. In New York this
farms and regrown of species is commonly found
forest areas threaten this in the Erie-Ontario Plain and
species, the central Appalachians
and is not anticipated to be
present in currently
managed farmland.
Grasshopper Common Threats include mowing of | Special This species breeding in
Sparrow throughout grasslands, use of concern meadows, pastures,
{Ammodramus much of the pesticides and loss of hayfields and croplands.
savannarum) United States grassland by plant There could be a habitat
and Southern | succession. overlap between the
Canada. diamondback moths and
this species however
interactions are likely to be
limited as thisis a
widespread species and the
proposed trial is small.
Golden-Winged | Breeds Maintenance of early Special This species breeds in early
Warbler throughout successional fields is concern successional habitats
{Vermivora north central required to preserve this therefore it could be
chrysoptera) and north- species, present on any abandoned
eastern farmlands near to the

United States

release site. This is limited
potential for habitat overlap
and interaction with this
species.
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9. Introduction:

The tetracycline-repressible, female-specific mortality in fsRIDL insect strains provides a
means of producing large male-only cohorts of insects and a population suppression effect
following release into a target population: pre-reproduction mortality of females reduces a
population’s reproductive potential.
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