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Asunto : Solicitud de patente para PLANTA EVENTO DE ALGODON
MON15985 Y COMPOSICIONES Y METODOS PARA
DETECCION DEL MISMO

Solicitante : MONSANTO TECHNOLOGY LLC

Fecha de solicltud : 11 de junio de 2002.

1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en el asunto
antes identificado, me refiero al Ofido No. 12665 notificado por fijacién en lista del 02
de noviembre de 2006, y atentamente presento junto con este escrito los sigulentes
articulos:

» ADAMCZYK, 1J., ET AL.: "Evaluation of Boligardll (cv. DP5S0BII) in the mississippi
delta: field efficacy against various lepidoptera while profiling season-long expression

of CrylAc and Cry2Ab" PROCEEDINGS OF THE BELTWIDE COTTON CONFERENCE,
HELD JAN. 9-13, 2001, vol. 2, 2001 pages 835-836, XP008054531.

« AKIN, D.S.,ET AL.: "Fleld efficacy of cotton expressing two Insecticidal proteins of

Bacllius thuringiensis" PROCEEDINGS OF THE BELTWIDE COTTON CONFERENCE,
HELD JAN. 9-13, 2001, pages 1041-1043 XP008054529.
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= NORMAN, J.W., ET AL: "Performance of bollgard I cotton against lepidopterous pests
in the lower rio grande valley of texas" PROCEEDINGS OF THE BELTWIDE COTTON
CONFERENCE, HELD JAN. 9-13 2001, vol. 2, 2001, pages 833-835, XP0O08054530.

= JACKSON, R.E., ET AL: "Efficacy of bollgard and bollgard II cottons against boliworm,
Helicoverpa zea (Boddie) in field and greenhouse studies" PROCEEDINGS OF THE
BELTWIDE COTTON CONFERENCE, HELD JAN. 9-13, 2001 vol. 2, 2001, pages.815-
818, XP008054533.

= STEWART S D ET AL: "Impact of Bt cottons expressing one or two insecticidal proteins
of Badilus thuringlensis Berliner on growth and survival of noctuid (Lepidoptera)
larvae” JOURNAL OF ECONOMIC ENTOMOLOGY, vol. 94, no. 3, June 2001 (2001-06),
pages 752-760, XP008054502 ISSN: 0022-0493.

=  WINDELS P ET AL: "DEVELOPMENT OF A LINE SPECIFIC GMO DETECTION METHOD
A CASE STUDY" MEDEDELINGEN VAN DE FACULTEIT LANDBOUWWETENSCHAPPEN
UNIVERSITEIT GENT, GENT, BE, vol. 64, no. 5B, 22 September 1999 (1999-09-22),
pages 459-462, XP001032975 ISSN: 0368-9697.

Respetuosamente le informo al Despacho, que de acuerdo con la informacién recibida de
nuestro cliente, el articulo de ADAMCZYK, 1.1., ET AL. y el de JACKSON, R.E., ET AL.
cuenta con dos (2) hojas y con cuatro (4) hojas respectivamente; ya que las paginas
faltantes corresponden a publicidad.

Con el fin de demostrar que los documentos requeridos por su Despacho no afectan la
patentabilidad de la presente invencién, considero fundamental poner de presente
inicialmente cudi es el objeto de esta Uitima.

Asf se debe tener en cuenta que la presente invencién reivindica () células transgénicas
de una planta de algodon que comprenden un inserte que codifica Cry2Ab y las
secuencias de unidn de las SEQ ID NOs: 14-18; (ii) las sondas y los Inicladores que son
utiles para detectar tal evento de insercidn; (lil) los métodos para detectar tal evento de
insercion; (iv) y los kits de deteccion de ADN que comprenden las sondas y los inidadores
reivindicados. Vale la pena resaltar que las caracteristicas técnicas esenciales de la
presente invencidn son las secuenclas de unidn Unicas, més especificamente las
secuencias de ampllcdn Gnicas que son diagndsticas para el evento de Insercién objetivo.
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As{ entonces, toda vez que tal evento de insercién involucra secuencias (nicas que no
estin descritas ni sugeridas en el estado de la técnica como se demostrard a continuacidn,
la patentabilidad de la presente invencién, que especificamente relvindica las secuencias
Unicas anteriormente mencionadas, no se ve afectada por los articulos citados. Veamos;

Los articulos de ADAMCZYK ET AL., AKIN ET AL., NORMAN ET AL., y JACKOSN ET
AL. no revelan secuendas que sean diagndsticas para la insercibn MON15985.
Adiclonalmente, no suministran ninguna descripcién de las secuencias de union SEQ ID
NOs: 14-18 o las secuencias de amplicén de las SEQ ID NOs: 11 y 12. Aunque, los
articulos anteriores emplean términos como BoligardII®, DP50BII, MON15985, DPL15985
y/o DPSOBX, los mismos son simplemente términos arbitrarios exentos de cualquier
caracteristica técnica.

Por lo tanto, toda vez que las caracteristicas técnicas Unicas para la insercion MON15985
no son divulgadas en ninguno de los artfculos anteriores, los mismos no afectan la
patentabllidad de la presente invencidn.

Por su parte, el articulo de STEWART ET AL., describe el impacto del algodén
transgénico que expresa tanto las endotoxinas CrylAc y Cry2Ab de B. thuringiensis sobre
el crecimlento y supervivencia de las larvas de Leplddptera. Aunque menclona que el
MON15985 es uno de los cultivares primarios utilizados en sus ensayos, este articulo no
describe ninguna secuencia que sea diagndstica para la Inserclon MON15985.

Asi entonces, al no divulgar ninguna descripcién sobre las secuencias de unién de las SEQ
ID NOs. 14-18 o las secuencias de amplicn de la SEQ ID NOs: 11 y 12, ni ninguna de las
caracteristicas (nicas para la Insercion MON15985, este articulo tampoco afecta la
patentabilidad de la presente invencion.
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Finalmente, el articulo de WINDELS ET AL., describe un método PCR para detectar el 'qu
ADN de frijol de soya RoundUP Ready™ en una forma de linea especifica. Este articulo no
ensefia ni suglere un método para detectar un eventn de insercldn de algoddn que
Involucre las secuendas de unién de las SEQ ID NOs: 14-18, o las secuencias de amplicén
de las SEQ ID NOs: 11 y 12. Asi entonces, toda vez que las caracteristicas técnicas
especificas anteriormente mencionadas para la insercién MON15985 no son divulgadas en
este articulo, aunque el mismo suministre un método PCR para detectar una linea
especifica de organismos genéticamente modificados (OGM), y toda vez que el mismo no
ensefia ni sugiere un método para detectar el evento de Insercion de algoddn, tal y como
se relvindica en la presente solicitud, el mismo no puede tampoco afectar la patentabilidad
de la presente invencion.

3. Puesto que se han atendido a caballdad las petidones hechas por su Despacho
sobre la presente solicitud de patente, atentamente solicito que se continde su
tramitacién.

Bogots,

Sefiora Jefe, ; _ . C
o S .Y

EMILIO FERRERO
T.P.A. No. 31.929

COLO 12746-801-002-1
NNJ/NNL/ID-000308/WPM
AU e M-2007-00001455
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populstior. Tecciviag u wablethe] dove af Cryl Ac, the-"2igh s simiegy™
%or insact oalstmne: evoiutlon m visloed by Bullgand cotons, which
inatintes & need b ew vachaniopies! deirhopmens.

Buiigant LI coons proczce twa pmseim, Cryl Ac wad Cry2Ak. thas oo
e lveagaine bailwiw= Thonowe! dusk-gene fing Hles-xesepprantotctzly
Tre sure sovel of sxpredsios of. the Cryl Az endososin zx the Boligand
vereties (Greeaplisia o al. 2000). Gresmpiate oisn reprrted thes the Cry2Ab
enamusin ia eapressed &t o musch higfee bovel than Cryl Ac fa the Bollgand
I; Fine. The duct-pere countiuc. tharefoce, would mors sppruputely fitine
Thipd dowe s raeyy ” fox inmpe Sesistance evointind than would De vurrcnily
it rgle-pewe consteaet. Reporss from iiclc pad greennnase etk
aexfeed = Nort: Saruma oemsensnted b Solippnd 1 gencypen
Jdptoniy reanced e of gascentihle and Cry | Ac-le raac hellwarm
iervas elow thal nf the Zaligant eciturs (Jackson et 27, 2000). . This
wugpeds ot e plomention af Sollgard M cottons could pusebly
ex1aen the Gme frente o Wiilweem eslsieace evo wits heyod ha: ol
oot 8allpa varieCes.

SemEny *mn the Prcvalig of e Reltenk: §'nnon Usefenmve
Vo.mae 2513219 : 2051
NaSve:d Comia Coonchi, Mompzin TN
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Hesuitd frow, ficld nad grocnnovs triaks evalcaing e eMeasy af ol gend
and Gollpur? U eotbana anul the conveeticnal deer ine by Fxatinng
roliwona nutihen. (uh damigs, ! yicld oncer pynabooil toared and
URITCZIN aySiEncs 208 nepnried fwrcir.
Begterials pud Mslnds

Pieki Stufien

AxpalincEw wore coonastes it the Ceatal Crups Resrerch S:ciicr,
Jubagoe Ca, NC, i Unper Ooaital Palo Reveard: Station, Bdpanne
Ca., NC, g=d 5w Tldowse: Reseerch Silor. Washington Cu.. NC. In
2200, Each jex; six coptated of & ramivmized cocpicte Sli-pax dorga
wrin focT repiicus. Wils gici+ were 1AL IC, art! 14 mws by 53 et for
DPSE. DPNIE. and DPSOBX, respeciwly. &1 each [oemion. Offeren: alat
SN wEre Chnw: for detarmination of 19 surv-n of oolimeee: ik cack
penonyne rungh s semipbng proceduncs In whish loye mimben of
ol wore cxarelwd Tur e geaolye fo estinsw ook lwnmm sievive, o
320 3ot hena fur moki g esiamee Mapngeme | dotiatons aad cilineting
nelugy foguismeax Sohptols comaluee of 12, !4 and 24 anircated owe
wor DPSD. DP52D. end 0B oaneet:vely, knd € nwa that vt vuied
wiih 3 pynireeit ax reuzzed [nc sipplemicnisi helfwvors azing.  Yied
ditforveen: awaen mmobmii-ireated: Ll wmraEs subplals wo

Cotor geresypes DP, DPSUB, e DPSOBN ware pasied o 15 May in
Edgecomba Cr, |7 May in Ioanato= Cu., axxd 1€ May ie Wazhing:an Co.
Asicerh (Tetik 13G. Avantis CraaScience, Retcurck Triaeghs Pack. N3
wn aupliad n-furm ot plaodeg 2 59 (h & Liaore for oontret ol 'carly
scmson: :nsecl goss.  Avenhate tOrthenc ¥7, Vaient USA Comp, Walnei
Crock. CA; was sgmliod a1 ©.75 Wb, w. Libure wa mid-sewon avarypny lor -
i b i aland pagy. e wel} 22 1o eliminate artz-opud arecalis, T
applications of lambda cytalothde tXarce Z 228 8, 2emes lod..
Wilmingion, TF) wee mads tn 2ppmprinis wibaloos- for supnicrezza
bolivorm cunuys ol Joboues od Sdpecomie era=tios oz i€ July aml 7
Augue. ar well 1 o Washingin: So. on 37 raly ew ¥ Acgar
Fenliaziuz. pien growt: regutation, wead coarrol, ond defalisthe: wae
sonnaileked w resummended Sy Nor: Cénling Szt ifeivenity, .

Tormund reglon smetuncry of hefiwam eggs. ilve lowe. wd drinags
wore semle the wicks of 32 Juiy ami 6 Angte by O sodom saxpling of
25 werlnals pe- plot. Squerc eveluatiocs fur ijve larvac =g é=tlge warc
made Sx wecks of 6 and 13 August by cxamination of 33 uearecs per
snentivert par replicatz. Bal; szt fu ilve lvee and daracge ware
racds tho works of 13, 20, sac T7Augus. oo well av | Sepienioer by
exacumution of 53 bolls per reatment por replexie. daflwann og. fve
larvae. nd cemage TS (ur LASEMEE: PEr noplacale wemn cenveed
pervontages. pine ta arabyels. Yiclds were deterained by avoudag twa
cairer ;ows of vauh aukplot with & xechanical onizor plcie; oo 30 Oasher
u: Edgreumne Co. el 7 Nurcuber: fubnsice md Wndlzgne comtien,
Yieile were onsvented to T seeit sollon pe 2ems prise to axiys.

Tare in'm nambest of bt to fika inster larvac, Aarvesiobls beik, el
damaged ‘nrveabic bal's werc counied in & sandoedy mleced wes of ve
3w Yeet per Inziucel par caplirew u! the Pdgecomhe ant Wakicgos
county a’e> by taree sample dopc {34 a6 3§ Auges eac 7 Sentember).
Limge Yarvac., fnasth e fifth inrare, were iaaponod o (he lasariory ar
searod 1 hocis frem the respetive graotypes und? te pregupel dore.
Preperzae were tlon pixced (e M ml pleci: cue conuiaicg 893K 4.
cryficial aiet which servel @ = sundifate tc aede! inin Jor papmRe.
Nuwens of suecess ! fy erwcy=y adais fmen esch proalvpe were couilad
und cirvened te & ez core bewtt prins we unalyabolony with fuf purmbess
of horvesieble brda, desnge: 2l and, five leovas, These semiom
mrovide ex axmedon af sarvival parscien of B bollwans wlich 's
impRItIy i TeiisENCE MERERETERT
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Grechopir ftucy

Az erwnnidn; wes condiueie? in g greenhouee charaSer &2 ke Thdewater
Revewch Swdue. Wuklrgne Co. NC. The ten was ¢ ardamioal
onmplewe Yok daslge with acvea sepeicaves. Euch replivate constsied uff
2 planta. twe jfziis per irezomen cerviination of 2etn genoiype ol
Boylwamn i, Placts wiihin Sncks were serorancd by s distarce o' two
feet, wrenend, olie:n were seneed by 8 3 {out apare 0a ahien,

Culin goruiypen DM, DP3OX, and DPS0BX were aiaszd in e
galinz pa ELnae dlan: perplof on 27 June. Ashmpod paiand ¢sermica 28
well 32 BRIEr am! wndellica. weme slindadiet by mde-dnorcing cnitre
plaris iwn weeks prior 2o Satheurs infecation with Aldicerk ur anaieve p
w2 of B.75 [h, o ifaxze. Feifizotion and plam growth eegulctine were
proviled w recumiiende! for precniluues coflon g

wace! Suilwonn mboa were woilected fow Jighs 1ps 2ng 2eic lo e
Igangalny tor egy exdiectpr, Nevaxe lurvae fom the eggs ware wee
she ezt Birzin ia the expardront. A Cry! Ac-tuserent sreic of 0t iwon:
wes cripirally coliecicn from liyght e An? selewied for mlormree t ths
Coy: Az taain (MVP) .0 unlflels! &y for two gencredons. inkerat'on of
Gve Zoaaaly larvas o frzhing meaetuzes on espertive-pints fmm st
gunniyps raing 2 Sime-pured arat pasy szsh acvurred woen eodtur: plans
reached wppenximately 100 cuys. Ameiaments of mirviving laoves.
#zparficial fmir demage. wnd Fruit penctruting weore suce by woic piaa:
cnaniralion 22 (4 and 21 éays allex nlexiation. Surviving lmvae fimt twe
i evaimien wene iEker La tix iabwrsiory oaa eaced Imn M0 wl plasioe
cupa oontiiniag -4, 2 actificis diet whish erved s s moSces for favue
2 1=nae; imo fur pupaclon, Nesriwry ulboilweem thetsuccosslully puzzicd
and thame that mcecagiislly exanged a1 ecuits wero meonied aze converiad
™ SeTuRRgeL

DNeta Apelyax

Al Jain wers sehjectes w ANOVA wing FROC GLW (SAS Inmiicie
1YMLL paet omny e cuch tretmer; weee scpanited (. 05) ity Faber™s
Lauramt Significunt Difiercrce wad or ZSMZANS Ic SAS,

Resulis

(al

No differrnsa weee fosrd among the iace ontoi pooviyped with
J'tciburicn of boliwony: epgs 'r col'on terrainials be'ng conslstent neroxs
feid ates Tzhle 11 No sgnifican ciffenmices weme svident between
DI'SOAX and P50 with reapoet 1o pereeat live bollworm Sorves iz coutan
wermiaals, 2eui hath Snllgand prnacypes rodiaced peroent bollwonm fuvae
nelorerthat of the eninveutinaz] vricty (Tible |1 Percont Tnnles! dxmage
was significezily lotaenod by bom Bellgesd genotypes coraymrel 13 the
canvaniineal varety with DPS93X ferker reducing penent: tw;mlval
damage Sefow it of DPSUR (Tabiz 13, Squcre evalustions covealed tha:
Baligand catont did ean Jiffte with respeet to the precatog: of sqaars
containing .ive hollworm iacvas, hat hoik cuntnined & Kgaifceuly wer
porcorage ul ive larvit fhen the conveconl verlery (Tabie 21 Deta In
Toltla i aknd show a significant redeesinn §a peroem SolUwnarm denaged
s;rym by snth Bolgard genarypos camparce o the coavernima! varay
with DPSORX forther ducing squore damagn betow that of DPSCB. Jell
cvelnSors indicowed G Dollpard cottons did not &ilTr wik respess Lo
pexs: ['ve bolhwuarmr: larvas In onlls e stpaltlemnly essenid porcens e
hullwone lorvas compared tn e cenventinan; variety (Table 2. Nowever.
Tabie 3 inoieaes thar DPMAX sretained fesx holl darmage thas DP5S0B o
ezch st site wiih buth Seligand conous huving luss bell daomgs thar the
canvemloaa! venery.

Field svalumsiors for dclermuriion of tata] harvextab'e fRur an a ner oce -

nasls revead (he: ks conveniingal varley Rad w aigncitean:iy lower
wen:de; ul bol's then Zaa Boilane cxtians (Tebie <1, Resuits in Tadle 4 ate
rfientn that (he Balgerd cotlons had significantly liwer nonives of

)
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dacicgod el anaw coaventivre. vasicy T whivh prower hisa S the
hal-2 were heliwom daraged, Tuble 3 [Karutes 06T 0o Ziffrssoes wee
cvidest twweer Sallpanl geoutynes whh reqect I8 U tumber of
strvlviag jourth i 1Ak inste hellvore rvee ner gore,  Hovaovar, aniy
SPMBN contxine? © osigrilastly Lower number o rvee jer acre
cvmpcred o Lae coveriiocal veslety, The numaberof lape lurvat derpere
einuciy relanes (i o comber of saccessfliily einerged bultwant 2dila e
2 20 mae douly walsk was mmac) lower i3 e Roligere geroeypt tian is
the convertn vedety (Takle 55, Difennces bn nasihor ol sscoeafully
e=erges n.lavem adutin were ned evhlint wnorg Hnllpars cuztass oven
Hhnugh suareot) sterpesee wes taieh Jowes cseraocly 1 HS03 X than
n DPSAA.

Yied Eiferarocs canend 'n juards of 2eg cutn e ace hweer
nyrethrnzd-tneted e enteecied sehpialx iR tree encias gty voricd
wnong \er sies. Yyrethrld trenicd ot unesssce sumpiols &iC Lok Kl
slgnifionntsy with rerpes: iy yiehd is i3 send colior persere &8 the Jenirel
Czaps Reswmrel Stive (Tabie &;. Crana =roly e Ko ol mo feoact o
yiell ot s she Resux D Tonls 7 meves! o praoype¥inaceicis
Imerzeren 2t taic Up;ar Coamal Mels Rurexced Sictiua In which ot
treaimeat cnzphinatiear woro comoered. Vichi Serafin froes pyretimoid
sl i2alicresx wese enly evidont in the conventivand vasicty. Sulh canenes
fofigand genucypes Hiunnicd slgnlilexinly keponved yichis eompuret i
U ntreats] conveaaonel vislery, Amagg pairuid-oemnd Sbplan.,
NPIB pradiesi mase st colton than DPCGX. Neter jwositrol
ircarve Bullgent variety diffarcd Sor the ireoled casvonGonc: vasieny. A
the Tdewntar Resen-ch Sintion. gynel kol d4meaiea acinlni sveriged peras
o pemotyps praluced dgoifierntly higher ylolde oz Lnmbod
aabpiudy Tuble 81 Yicids in b, setu COUNR D2 DETE JVCTaPEC WLTOM
sabolits wera Sher ic DXS0HX tten DPX3, whic clan oic-viokisd the
canvenliona vaniely.

Siygcheuse Study

The CrylAc-plenmi-Enflworn: sirein ditpleyed 2 alpnr*cant:y Jugher
percers iarval mxvival than Bee suseen:iohe hollwerm xals oe SPSED. hot
r dilferevoon wwong isrve® Kruns won ovidesl for the DPSIA ead

. DPSUAX gemaysei {Tahle 91 An with iorvai murvrval, Tobfe G bicaies

thr: the CryiAc-ialezant hailworn Emin cawed o algriliocly Xgher
percent surfser-duregoed Grek: than did die sunceptibe boliwoer sinain 2
DPOB oxly. Bollwonr: strming -cid my ¢iller weth sospect 0 ponant
e dunesed fuit witkin genctypes DPSCX ena DPS9EX. Duia ia
Table | | fcdicate that the percorzpe of peaciated fuit cvenged 2chu
cniin peoalypes was s:gmslcantiy kipher for Ue CrylAcdgiersn, sralz
compured v the nacspriile xiraln.  Althongh no diffecences ‘n poreeat
peoccuizd fol: =xied hetween UBPSOX and DPRIBX, ecy DF33SX
sAgificuntly raboed the percentage of peactrared it belnw e of
DP503. The porceniage of jurvar fura the Cryl Ac-tnicant Balivum
zuin that éevelaped un DPSON aad mecccmfally upxed vis £.29%. No
uihcr larvse un any geuotype servivee ucsi partom,  OF e dalt
momarsl 4079 puesotfuly enerped as uduti

Disaeion

Eollwure pputanans veries spotdly in 2000, witl:or crcharaceristicnily
tow popeiation o Ore Cresitval Crops Aosezs Siallen zed roadoras 12 higk
Infesmifany ur tw Unper Coastz Raiv' ol Tiaeweter Racspeck Sunlonr,
It Teld medios, botn DPSOB end DPSDBX ruwded wmier [ven of
boTrore con'stn withh Zensae: 1o peaem ve bullwers larvas In tesiinals.
squETes. and ik witn Yotk tussperic echilvirs noliedwy larval agmoes
telme 1hat of the carvnatlozs vonely. Tae DPFSOSX liay, howsven, wak
e ofective o JouaSstng lept foult durege than DPSQR ia tnews piev:
regions. Sipniffeam'y lews fruk: Exmugn should keve ocaind te Wigher
yiriga, but moderze leven of £a° ron pencinond the Senok etz
recoering suze mmadhle yied el e inepembls, Bon rusgeric

Sunoliad by The British Libawy - “The world's inowiaope”



votume out-periiures DS walll respoct o medaccon of e sl
uzmcped 2uvedchle bulls per sere. e well m succoally simerged
boilwosr: mitis per avee. Ohly DESGRX coataeaee signilantly wwer
mcrben of lge live 12ovee hau e comvantivnat varlety, Cuildz
geotiyacs DPRIS and 2USDRX alw perfoymod unclady with resarct
productum of wdad ert dnamgee horvominbie badis or ecre. 20 Wt &
Turhens of arpe live fwve wod Accwmafully smecged adcio per ue,
However. peecesicn: redeerivm male by DPIOBX in rimbers ol bo worm
Loz suceweniElly onraleres acve.opment rasy extesd the im= fexe for
hoilwern susistzse ovokaion it pussdbily (or & sherter time pering Gun
angiceily eapezied.

=

The: Cry! Ac-nicraal hewswur straca out-perfonmed the soceptbie mreia
with et o larve! surelv une sarfecuy dotege Relicied oaio fntting
sraciure, which wou larpedy €eb w the inemosod secfinscrye of the
CrylAc-wiamy sArsn oniaicd w ke poeentihz axly ac DRJON.
Averagoe sciven gererypal, incresssd [z peestralvn by e CryiAc-
tnferan holimorm: strore ever e soecoptiBhe mesin' e caed by
Ineremat Bocmea of the Try SAE-tuleran! sirdis o» geantypes SPSA3A zrul
DPSGN. Frusil pebetowion by the Cryl Ac-teiemunt straly an DP303X wiz
appraxicurely :0X loss than aetof DPSOX and DPSDS. which !« ilkely o
30 sy s ifuice] effect of the covo-pooe coovtruct vega gz of e Wagle-
e, Avoraged T=uls hidlwnem Srpige, OPSOBX aszined few fruin
Peometion tada DPS0Y. e resubs auppect repors from Jecksor e al
(2006 badicwiing tho incremsed batiwu:we enfaral providec by Boilgand
Tirca over the rommerciol Aoilgand virlesy widthiapee. vl sormvdd
et Tt pezeeraven. 'z eldbion 1o [asva! sorvivel ace frel: aosemtios. ine
percerage of Lic CrylAc-ziea~! willvann Srake G ccceslxly
pupdicd gvd eracrged ai acalta wat higher i DPSOB (429 md 25G%.
nespeclivaly) tasn in DPXISX (LC0'%) and DPSGX (QLOCH). Thems
proughouse duz and thum fom [Icld medis seppes G e
comumencis-zatn ol the duat-prne copsraet IDPINDXT woald educs
hotiwern dameape sver Gt evneriencod by Sollgors varist:cs. ah well
climinpe the aeee Tor applenisatal laxsericlde spplication for hoalwom
enptul Withikx meidonee of feld rpsikoace to Bollgunl entny in North
Corulina (Juckaas o¢ al, 200C; Hond 2 &l. | 994 Lambert i !, 997, 1998;
MehetTey ot ul 1994, 19951, &= Impememstm of Byllgund if Lnez cmy
glsn be necoesery v pmovide cammi for thai poriioa ol Ux Zellwarm
sorchiting ziready exrouing aeisizacs imis w Bollgnd catar.
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PLANT RESSTANCE

Impact of Bt Cottons Expressing One or Two Iusecticidal

Proteins. of Bacillus

is Berliner on Growthand 2Q7%

Survival of Noctuid (Lepidoptera) Larvae

5. D: STEWART, ]. J. ADAMCZYK, JR.! K. S. KNIGHTEN, anp F. M. DAVIS

Department of Entomology and Plant Puthalogy, Misrlmipp! Agriculoal and Forestry Experiment Station,
Mississlppi Stats University, MS 20762
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ABSTBACT A suies of

to compere the relative impeet of

lsharatory sssys were parformed
commercial and experimantal cultivars of cotton, Cassyphan hirautum (L.), expressiag 2810, oge, or

two insectieidal protains of Bacillia thuringlensis Berlinar, on ssvarel lspidopteren
which larvas were fed fresh plant thoue indicated that dusl-toxin

lspidopteran pests. Assays tn
B. thuringlsnsis (Bt) cultivars,

axprassing botki-CrylAc and Cry3Ab endotonins of B. thuringisnsis, were more toxic to bellworms,

Hallcoverpa seg (Boddie), foll armyworms,

1 frugiperda (). E. Smith), und bast armyworms,

Spudapun arigue (Hobmer), than gingle-toxin cultivars equ-a-ln; CrylAs. Asmays in which lyoph-

phnﬂ-unwhwwmﬁuﬂdlt

dusl-toxin Bt cultiver
Heliothis virescara (F.}),
Although asseys with 1

with

actlvity of the
phntsﬂu&lbolhmmm:lwbunhudwm

was reduced by Bt cotton, particularly the dusl-toxin cultivar,
tasues were done using largely soblathul doses, ballworm survivel

was reduced by the dual-ttain cultivar. nwlhdthhmhdnllwdmmm
two toxias will be more effectiva and have a wider mnge of sctivity on thesa lepidoptersn pests.

KEY WORDS transgenic Secillus thuringiensis cotton, CryLAc, Cry2Ab, Lepidoptars, toxicity

TaANSGENIC Br cOTTON, Gosryphm hirzutum (L), &x-

pressing the CrylAc insacticidal &-endotoxin of Ba-
cilhn thuringlensts Berliner, has besn commerclally
availabls n the United Statas since 1008. Since than,
B. thwringisnsls {Bt) cotton has demonstratad remark-
shle contral of some lepidoptersn pests, particularly
the tobaceo budworm, Heliothis virescens (F.), and the
pink bollworm, Pectinephora gossypisila {Saundars).
Smeeﬂ:m]emmtowmmmalmubb,ntmtm
seldom, if ever, has required tal insecticide
mtrolfml:huehnpen(WﬂlhmM) Coeatrol of
ﬂmbollwam.mhwpam (Bodd!e) hasbeen lasy
infestations
pacticnlar ?"ia'.,“,,lf‘.““h::';é‘“"‘::' ke
1985, y ta ogun fowerl
hen insacticides have disrupted E

and when populations

predators and parasites {Lambert et al. 1996, Turnip-
sead and Sulliven 1999). The bollworm is inherently
more tolerant than tobecco budworm to the CrylAc
8-andotoxin expressed in currenily available Bt cult-
vars (Lottrell et el 1999). Additionally, low expresxion
of the toxin in some plant.parts, such s in pollen and
potals, has been impleated in increased survival of the
ballworms on Bt cotton (Adamczyk et al. 2000). Other
common lepidopteran pests [og, fall myyworms,
Spodopiere frugiparda (J. E. Smith); best armyworms,
Spodoptery sxigue (Bibner): and soybean loopers,

'wmumummummm
P.0. Bex 348, Stoneville, M3 3718

Freudoplusia includengy (Walker)] ere even mome tol-
mnt).ﬂunbollwmtncqm (Luttrell ot al 1998,
1569).

One advantags of Bt cotion is that it greatly reduces
infury and insecticide use axzocisted with contro] of
tobscco budworms and bollworma (Stewart et al
1998). Howevar, in low-spray environments, pests like
soybesn loopers, best armyworms, and fll army-
worms can potentially thrive, evea in Bt cotton (Ad-
amexyk et al. 1898, Ashfaq and Young 1960, Stewart et
al. 2000), The insertipn-of an additional Bt gene en-
coding for & different taxin {Cry2Al; Moasanto, 5t
Louls, MO) into eurrent Bt cotton culiivars containing
CrylAc may provide additional activity on certain

pteran pests and would improve the pest-con-
trol value of Bt cotton.

The potential impact on resistence management of
nul:bon thst expresses wultiple toxing has been ad-

dressed {Tabeshnik 1904, Sachs et sl 1986, Gauld
1998). Mandating o refugs of non- Bt cotton as asource
of suseeptible indtviduals to mate with resistant inseets
has baen the' primary approach for preventing resis-
tance to Bt cotton (Caprio 1994). This strategy relics
on Bt cotton expressing a “high dose™ {o.x., > 25 fold
the LDyy) to Jopidnpteran pests so that survivors in Bt
cotton are rare and he individuals are ren-
dered functionally recesstve {Gould 1998). This tactic
has been criticizad bacause tommerviaily available Bt
coltons do not eppear to mest the high-doss eriterion
for bollworm as it pregumably does for tobaceo bud-

mpwmmmnpm © 2001 Entomologicsl Socisty of Amarica
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. illa, MS). All bollwormst 1med in

warm and pink bollworm. A potantial advantage of

having two Bt toxing expressed in cotton is that the risk
of insact pests developing resistance to Bt cotton may
be-reduced; aspecially if rasistance to one toxin doss
not confer resistance to the other.

Although not yet commaerelally available, trans-
guiewmhnamgmmtonmmundn
development. This wticle raports the results of labo-
retory assayn with a dusl-toxin Bt cotton {GrylAc end
Cry2Ab) compared with single-toxin Bt cotioms
(CrylAc) and non-Bt cottons. Our primary objective
was to compare the relative toxicity of single- and
‘dusl-toxin Bt cotton cultivars on tobaeco budworm,
fall and baet armyworm, mdp.rumlulybollwemA
sacondary objective was to determine sssny methods
that are best nudted for quantifying differences in the
relative toxicity of Bt cottons.

Matarisls and Methods

Source of Plant Materials and Larvas Used in As
sayx. DPL50 {non-Bt), DPLS0B {expressing CrylAc),
snd MONI1538S and MON1561) {expreging CrylAc
md Cry2Ab) were the primary, near-isogemic cnlt-
vars used in our amays. Other cultivars were wsed in
some com, nz as- indlcatad balow.-All cottona
ware Delta and Pioe Land (Scott, MS) cultivars pro-
vided to the resesrchers in 1909 by-the Monsanto. All
pleot materials nsed in fresh Hase agsays were col-
lected from fleld plots during 1999.

Fresh tissue assays with neonate and third-instar
bollworms were done st the USDA-ARS-SIMRU
{Southarn Insect Mansgement Research Uidt, Stonav-
testing were from 2
colony crested in the spring of 1899 whan =300 in-
dividuals were collscted from field-corn nesr Stonev-
{Ile, MS. Ths lsbaratory rearing of bollworms was
conductad as described in Adameryk et-al. (1998), and
the G, or G, ion wasusad in assays. Replicstad
fleld plots (Shelby, MS) containing DPLSD, D!’IJOB
and NuCOTN. (expreming CrylAc), and
MONI55858 and 'MON15813 {expressing erl.Ac and

plots
abeath, MS) contilning Bt and 17 Bt cotton
cﬂﬁvmwmdwuﬂme:pmnmmth

I chial-taxin Bt cotton. Fiald ploiz wers maintsined by

standard agronomis practices for the region, inchuding
herbicide and nitrogen applications.

_ Assays uring second-instar- bollworm, beet army-
worm, and fill armyworm were done at Misyisippd
State University (Mississppl State, MS). Additional
expariments with nsonate hallwarm and tobsceo bud-
worm, veing lyophilized leaf tissue, were slro done st
Misslgsippi State University. Larvas used wers from
the USDA-ARS-CHPRHU {Corn Host Plant Resis-
tamea Rasearch Unit, Mississippi State, MS). These are
long established colontes maintained as descrdbed by
Davis (1989). Unlessindicated, replicated fiald plots of
DPL50, DPLS0B, and MON15985 at Mississippl Stute
University were used as & sourcé of plant tikue in

- position pin

these nssays. Flakl.plots wers esteblished and main
tained as described by Stewart et al (2000). + °

When flald plots were used ss a source of plan
matarial for assays, plant tissues were collectes
equally from insecticide-untrested replicates
Throughout all experiments, larvae were aintaine
at 28 +h!'C 70-80% RH, and a photoperiod of 14:1t
(LD)

Fresh Tisue Assays (Neonate Bollworm). To ex
amine if dusl-toxin Bt cotton (MONI1SE13 anc
MON15985%) was more toxic than single-toxin Bt cot
ton (17 different commercial cultivars expressing
CrylAc) to neonate ballworms, leaves fram plants h
the fourth true laaf stages were harvested wnd fed ¢
larvae in the laboratory. In addition, we used non-B
commarclal cultivars (B) as controls: Fully expendec
Ieaves (15) were hurvested from each replicate {fow
replicates per cultivar} with ~05 cm of petiole re-
maining to prevent desiceation knd trmported 1o the
laboratary in 8 coolar eontaining ice. Withiz 2 h o
hervesting, a single leaf was placed into individun
reuring cups (30 ml, JetFlastica, Hattishurg, PA), end
& neonata bollworm was placed into esch cup, whick
waos then capped (60 neonates/cultivar}. All cupe
wers placed inside an sutoclave bag (model 13 by 24
inches (305 by 81.0 cm), clear polyethylene; Ficher.
Norcross, GA) to redice leaf desiceation. Two day:
after axposure to cotton leaves, survival was recordec
(1.e., movement present after disturbed witha camel’s-
kair brush). Fresh leaves, collected ns bafore, were
provided to larvae and this time. Survival was reas-
sessed efter two additional days

CrylAe expresalon in flower parts is low comparec
with other plent parts (Adamezyk et al. 2000), and
bollworms wre commonly sssocisted with flowen
(J.JA., unpublished data). Thus, a study ‘was designec
to examine-if fower paris from the dual-toxin Bt cul-
tivars ware more toxic to neonate boliworms than
flowers from single-toxin Bt cultivars, During the sec-
ondweakofﬂowmng (pukﬂowerlngpulod) first
ink Rowers wera harvestsd from plots in
ShnIby,Ms (threa replicates), of NuCOTN 33B (ex-
pressing CrylAc) and MONLSO8Y (exproessing CryLAc
and Cry2Ab) and-trantparted to the lsbarstory withie
2 cooler containing ice. To help make finding larvas
easler, the petals ware removed frown the Bowers.
Within 8 b after harvesting, & singls petal-lass pink
flower was placed into Individual cups (30 ml), anc
two neoaate bollworms were placed into each cup (&
flowers per cultiver, 120 neonates/ cultivar), Surviva
was recorded at 2 d after larvae were infasted anto the
plant- parts, and flowers weare changad In cups can-
taining live lervae, uring lowers collected before. Sur
vival was rexssossed aftar two additional deys. For the
leaf and pink fower acsays, mean survivorship was
snalyzed using analysis of variance (PROC REML-
ANOVA, SAS Institute 1098), and means were sepu-
rated via the lsmeans option of PROG Mixed (Littel
et al. 1996). Numbers of live larvac were log trans-
formed before anelysis becauss treatment variance:
were not homogensous.




Because it 15 wioaly DBUSVEQ TRl MArvas MOve Tom
Acwers to bolls once Howexs begin to desiccate, a
study.was designed to examine if increasad efficacy oa
bollworm necnates was observed with dual-toxin Bt
cotton on 1-d-old bolls. First poaition white fowears
{30) from DPL50, NuCOTN 338, end MON13385
plants were randomly tegged (Slant ‘N Lock; AM.
Leonard, Pique, OH [as described in Adsmezyk stal
1988]) in Seld plots ¢t Shalby, MS.- Afver 24 b, the
1-d-old bolls were ramoved from the plant and trans-
portad to the lahoratory within a cooler conteining ice,
Al remaining flower parts, including bractsand stamy,
wmmovodfwmthebonl,mdthebolhm
waghed with distifed water and aliowed to eir dry. The
bolls wers then placed into individusl cups (30 ml),
end 2 single neonata was introduced. Survival of ne-
onates was rated 4 d afier they were infested onto
piant parts and analyzed using PROC Fraq with ltke-
lthood retio chi-square (SAS Insttute 1908). Survival
differences among cultivars wers separsted using
Fisher axact test (Kvo-talled):(Steal and Toorie 1980),

Fresh Timue Arsayy (Second-Instar Bollworm, Best
Armyworm, and Fall Armywoem). Two similar-math-
ods were used to svaluate the relative toxicity of
DFPL50, DFL50B, and MON1598S5 on bollworm, fail
armyworm, and beet mrmywonn. The two assay math-
ods diffared only in that in ane method the Insects
were allowed to fesd on plant tiasue for 48 h and were
then transferred to artiflcial diet (King and Hartley
lm).mdhthoothumﬁnd,nmphntﬂmew

to-larvae every 48 b, Plant parts wese cal-
lected from fleld plots, returned to the laboratory,
washed with mp water,-and xir-dried before we in
smayi.

Beet armyworms were fed fully leaves from
the four to sixth node below the terminal hecansa thay
are primagily leaf-faaders in eotton. Our assay method
was similar to thet of Chang et ol (2000). Approsi-
mataly 0.5 cm of 2.0% sterile agar was poured into petri
dishas (8 cn diemeter), and sutoclaved paper towel-
ing was placed over the ager. This papar wag cut to it

. Uatﬂuﬁa.go..ﬂltﬂlbml.l’lt) eontﬂnhg-ﬁ.m .

ArunoQR UST AnS MumBuNng Wved weid proviaed
additigngl plant material at 48-h intervgls until dsath
or pupation. Survival was again datermined 24 h later

and subsequently at 48-h intervals untll pupation. Tha .

lengihs of larvae {mm) ware recorded 5 and 7 d after
their initial placement on plant tiasua. Dates of pups-
ton wera 4iso recorded for-all surviving insects.

Our primery interest wes to dstarmine culttvar ef-
fects on the survival end growth of common lepidop-
taran pests such as bollworm, best armywarm, and fall
armyworm. Statistical comparison abaut how differ-
ent plant parts influsnced insect survival and devel-
opment were not done because these experiments
were not always done st the sumne dmo or with the
same cohort of ingects. Alse, no attempt was made to
statistically compare across species because different
plant parts were used for testing, Besides cultivar ef-
focts, we also ware interesied in comparing the two
ussay methods (Le., lurvas transferred to artificial diet
and those continually fed plant material). Thus, cul-
tivar and asssy methods ware tha two factor included
in analysis. Each larva reprevented a replicate, Dutg for
survival and-the relative amount of feeding on plant
tissua were catagorical; therefore, we used
data analysis and protectad lsmaans for saparation of
trantment effects (PROC Genmod, .SAS Institute
1998). Cultivar effects on larval length aod time to
pupation wore anslyzad with ANOVA and naing Stu-
dent-Newman-Keuls for mean separations (PROC
GLM, SAS Institute 1898).

Fresh Tissue Assmys (Third-Inster Bollworm). Be-
cause bollworms may have the ehility to survive on Bt
cotton plant parta expressing low levels of Bt {ie.
flowars) or immigrate from non-Bt cotton, en axper-
iment was designed to test the affect dual-toxin Bt

cotton had on older bollworm larvas when fied 4-d-old.

balls. First posttion white flowers were tagged {n Beld
plohntShdbyMS ws proviously described. After4d,
the comresponding bolls (15, 25, and 35 for DPL),
NuCOTN 338, and MON15385, respectively) were
harvasted Bicaswys were done as deacribed for pink
flowers except lssvae were rearad Inftially to the third
instar on ertificial diet (King and Hurtley 1985), end
only one larva was plisced in .each cup, Survival of
neonstes as well as number of bolls penetiated (i.e.,
ion of boll wall to sead/fber) were rated ot 8,
gmdadahrmfnumnonphntm-ndndyud
g PROC Freq with Vkalihood ratia chi-square
(SASIn:Htutnlm) Differences in survival among
cultivars were using Fisher's sxact test (two-
tafled) (Stael and Torria 1980).

Assays with Lyophilized Leaf Tissua (Neonate Ball-
worm and Tobacco Budworm). Bicussays using ly-
ophilized leaf tissun that was incorporated into artl-
frial diat were done with.neonate tobacco budworma
and bollworms to compere the sensitivity of thess
species to DPLBD.DPI&DB, and MON15965, In the
Arst of this experiment, done in 1999, 100
leaves- Iocated four to five nodes below the tarminals
were collacted from the fiald plots ek Mississippi State
University. Thesa leaves were collected when plants
were naar physiologie eutout {Harvis et al. 1997). At

-
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Tabls 1.

Fropotison ai poonaly bollverms-sorviving X snad & d wien tod colios eehizxung vere, can (LryliAs), or iwo Bi pretaln

[CrylAc and -Cry2Ab)
Sorvival ik
Flant part Cultivers %d ad M

Laaves® Non-Be* 096 + 001a 0.04 £ 0.01s ] -
. L. 005 034 = 00% :
e a3 = 0.07c 007 = Q08¢

Pak flgwen® NuCOTN 3% 07 =005 A8 = O0da 360
MONLYS 045 = 0.0% 618 x 00T

1-d-old bolls* DL - (T x
NuCOTN 238/ - 0.10b X
MNONLTss - 0.00h F

Anolyses for lewves and pink flowers wars dons on number of surviving insects per replicats Following log transformatian (PROC Mixad

- Littell ok al. 1898). Mulans 2 SE within-cohnnre xnd plant pacte oot followsd by & cominen laitar wre signifieantly diffgrent {Lrmeang, F < 0.01)

Data for 1-d-old bells were saaly2ed with FROC Freq (SAS Institute 1999), Nurnhers aot followed by a comman latier sre sigaficently diffarsm
[rumu-sm(tu-nﬂd) P < (.08, Stand and Torrie 1080]. n, Number of Insecty tosted.
*ANGVA resuls 8d-Fu ddd; df = 2 0K P < QOL 4 0-F = Bk Jf = &, 108 P < 281

% Mean from eight comunervel non-Bt coltivars, Ellmbath, M5.

* Mosa from 17 eomaoneceial Bt cultivare {CrylAs), Elisabath, M8,

¥ Mean frem two experimentsl Bl coltiver, MONLS3L3 and MON1S08S {CrylAc and CrySAb), Shallby, MS.
« ANOVA resalte S3-F = 2.3 df = L 4 P = 0.9 4d-F = L df = 1, & P < 0.01.

,mﬂm‘ ulll‘lvlS (Gyla\:: and
a
& Likalihood rotio al-square (

physiological cutout, plants huve a nesr maximum frutt
load, resulting in slowsd vegetative growth. Green-
house-ruised plants were used during the sacond rep-
which was dons in Apsil
plants, two per pot, were watersd
twice weakly sod kept at 20-30°C without supple-
mental lighting Plants were fertilized once (Oemo-
cote 14-14-14, N:PK, Scotts, Columbos, OH). Fifty
fuﬂyupnnﬂedletvspueulhmmeoﬂeetadﬁom
=350 preflowering plants. All leaves were retumed to

_ the labaratory, freeze dried, and stored at —80°C unti]

use.

Lyophilizad leaves were ground into 2 powdar using
amortar and pestle. For each of tha three cultivers, the
tissue was incorporated into srtificial dlet using s high-
lpeedblender Sublethal doses (1.194, 11.24,112.4, and

plant tissue/ml dist) were vsed to compensats
forthe susceptibility of these insects, particulady
tobaeco budworms, to Bt cotton. For each dose,.and
for both repetitions of the sxpariment,.98 tobecco
budworm and bollworm neonates were individually
placed in §.0-ml welly containing ~2 ml of treated dist.
Trays containing 24 wells were covered with shrink

" wrup plastic and hest sealed. Survival of larvas wae

datarmined 3 and 7 d after infestation on dist. Larval
length (mm). was messured st 7 d for six rendomly

selscted lsrvaa from esch truy. Survival dets were
ml.lyzedudngmoccmmodlndlmmfouq-
sration of treabment effects (SAS Institute 1998).
ANOVA was used to datarmine tragtment effects on
larval length,. and Studant-Newmsn-Eeuls was used
for Teln separations (PROC GLM, SAS Institute
1968).

Results

Fresh Tissue Assxys (Neonate Bollworm) . Neonste
bollworms wexs more susceptible to leaves and pink

mocmmi.uuuM) r=8ld=3rcai

flowers froon dual-toxin Bt cultivars (CrylAc and
Cry2Ab) then thoze from non-Bt ar single-toxin Bt
cultivars (CrylAc), when mormality was assexsed after
4d (Tebls 1). After 2 and 4 d, survival of neonates fed
leaves of dual-toxin B cultivars was less than those fed
single-tnxin Bt or non-Bt coltivary (Table 1). Higher
survival ratas were also found for larvas fed lssves of
non-Bt cottan compared with ndo-to:ln Bt cultivars.
Although there was not a significant.difference after
2 d, more larvas were alive after 4-d when fed pink
fowers of a singla-toxin Bt cultiver {(NuCOTN 33B)
eompared with a dusl-toxin Bt culthvar (MON1508S),

A higher survival rata (Tabla 1) was obsarved for
ueonates fed 1-d-old bolls . from . non-Bt cotton
(DPLS0) compared with elther Bt cultivar (NuCOTN
338 and MON15585). However, no signifieant differ-
ences wexe obsarved between the single and dual-
tozin Bt culivar.

Fresh Tismus Asmyr (Second Instar Bollvworm, Beel
Armyworm, end Fall Armyworm}. Our results indi-
cate thet dual-toxin Bt cotton, compared with the
non-Bt and the single-toxia cultivars, reduced the saur
vivel of second-instar lavae Across all species anc
amays, cultivar effects on survival-'were highly signif-
icant (3® = §0.7, df = 2, P < 0.01). The fewest larvae
(aﬂ)mvedbthemwllmpwhmfu
MON15985 than when fed plant material from
DPL50B (84%) or DPL50 (TT%). DPLS0B bad less of
an fopact on survival than MONL985 (x* = 28.7,df =
1, P < 0.01). The greater effect of the dual-toxk
cultivar on survival was apparant for beal
armyworms {Table 2). Only 39% of the best armuy
worms fed tissus from the MON13985 cultivar sor-
vived to pupstion, but 83% of larvae survived when fac
tissne from DPLS0B. At 3, 7, end 15 d, the survival o
both bollwarm-and fall armyworm was statistically las:
when fed MON15985 them when fod DPLS0B. How
evex, [t should be noted thet fall armyworm survivel or
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ing on the non-Bt
on Bt culdvars. Bath
rmsfed less on tisyue
8 grosien sublethal
grester

1 cultivar. (Table 2).
ion in the size of beet
vere fad MON15985

corresponding delay-
mdzewredumd
tivars. No bolilworms
so the effect of this
1 not be dstermined.
dficant delay in boll-

on tissus (146 = 0.2

04Q1).

.. ecth and asexy
a.g.,mrvivnlh
=78, df= 8P

ﬁm:mrdludm

posure to toxic
cdtonruﬁu'.]dw.

noatoxic, transfer-
fect on survival For
val to pupation was
ntinuously fed plant
val in the MON15985
1an beet armyworms
h{y= mo.d£-=1
wethod did not affect

50 and DPLE0B cot-

1, P= 072 and 081,

interactions on larval

datected for best and

] prmyworms contin-

L

m ¥d, regpec-
to diet after

8 * 0.7 mm long
ﬁﬁvﬁh}.hm
r &l emyworms

r those tansferred to

mm, respectively). .

Instar Bollworm). &t

survive to the third

toxic hosts or plant

) Survive and

altivars (Table 3). For

observed for larvee

. by =5% between 3 and 7-d ('bol]wom

Luben 3.

of tore umtar buitwerms .that qurvived mnd pasetrated 4-d-obd Lolls balls when fod cotion eataicing re

(DPL50), one (NxCOTN 338, CrylAc), or two Bt proteina (MONISOES, CryLAe snd Cry2Ak)

Cualtivars W
) d. id T
DPLS0 100, 1. 100, 100 0.8%, 100« ) :
NuCOTN 238 1.00x, Q00eb 0/74h, 0.86a 0.6%, 08e 3;1 :
MONL93 100, 0. 0.78h, 0.0 YT ‘
2 (= 2y 000,am 8.90,5.17 a8, 117
4 100, o 03, 008 .04, 0.08

Ihnmlnllyld“mrm (3AE Instinste 1998). Numbars within columas sot fellowsd by 8 exannion lower lstter sre significant
diffarent (Flsher's exact test [two-tallad]; P-< 0.08; Stsal and Torvie 1980). n, Number of tnsseis tentesd,

. “Liislhood ratio cliegrasre (PROC Trag, 343 Insiihute 1008).

feading on bolls for-2 d, and the ability to successfully

penetrate the external ‘boll wall was high (=88.0%).
While there was no difference In boll penstration
between single and dual-toxin Bt cultivars, boll pen-
etration was gignificantly reduced for the dual-toxin
cultivar compared with the non-Bt cultivar. There

wera no significant differences In boll panstration-

between cultivarsat 4 d, but larvas on both Bt cultiverns
lower murvival rates than the now-Bt cultivar. After

d, larval survival on Bt cubtivers wes simflar and
remained somewhst lower than survival on non-Bt
cotton, but thare was no difference {n holl penetration
among cultivars (P >.0.05). -

Amxys with Lyophilized Leaf Tissue (Neonste Ball-
worm and Tobacco Budworm}. Far all doses of plant
material incarporsted into the dist, average mortality
of tobaceo budwwmudboﬂwummumeded
£6% at 7 d Thus, the.doses used i1 this
wmhgnlysubh&dfwdﬂlﬂmoﬁmmnll
1, P < 0.05; budworm: = 47, f-l.?-:ﬂ.ﬂs)

Despite the fact that the doses chosn ware mostly
sublethal, cultivar and dose significantly influenced
the mortality of bollworm at 3d (* = 341,df =8, P<
0.01mdx'=&.5.df-a.l'<0.0!,rupoct!vdy)md
7d (= 441, df m 8, P < 0.0 and * = 964, df = a,
P < 001, respectively): Bollworm mortality for
MON15685 was about §-13% higher
cultivers on days 3 and 7. Nodplﬂmntdlﬁermmin
mortabty was detected between DFL and DPLS0B
(Tabla4). Lower dosages {1124 and 11.84 pg/ml diet)

. tendad to causa lagy mortality of bollwarms at both

thres snd 7 d .An Interaction betwaen cultivar and
doss was dotacted 3'd sfter bollworm larvas were
infested on treated diat (y* = 168, df = 8, P = 0.09),
butnotat 7d (® = 117, df = 6, P> 0.07). At 3 d,
survival of ballworns fed 1.124, 11.84, 1184, and 1124
pg of DPLS0 plant tissus/m] of diet was 0.1, 01.4, 83.8,
and 80.8%, respectivaly. For DPL50B, survival at thesa
mdmwns.mmv and B5.3%, rempec-
tively. So higher-dosmges tendad to cause more mor-
tality for these varieties, even for the non-Bt cultivar.
Bollworm survival on MONLS585 was 84.5, 73.2, 75.9,
and B0.6% as dossges were Incressed. Thus, a clear .
dose-rasponss pattern was not evident for the
MONI15085 cultivar, wlthmmoruhtylctmlly
oeanﬂn;atmtermedlmdom

Tobaceo budworm survival was not significant]
influenced by cultivar'on efther day 3 or 7 (* = 5.
df=e P>007and y* =281, df =2 P> 0%
respactively), and no interactions were found be
tween treatment and dose for either day (x* = 6.
df =6P>0Rpnd y* = 57.d = § P > 0.4

respectively), Despita the L. -+ cultivar. effects o

survival, there wasa s oan-respomse on de

T{(y*=98,df=3 P=003). + -8%maoremortalit

occutring at the highestdow .- .-.:ared with the low
est dose {Table 4).

Sublethal effects am lw.. sievolopment (ie

v eultvir end dos

lm;th)wmﬁul:lylnlmu-

both species. Cultiver eF: .. o bollworm (F =
1976f-!.553.l’<¢01)md: o cowvarm (P = 100: df =
2, 563, P < 001) wers ghiilvr in that larvas fex
MONISS85 were typically smaller thon larvas fe
DYL50B, and larvae fed noi--Bt cotton were large
thnﬂmufeduﬂnrufthom cultivers (Table 5). Th
dose-response for bollwoerm and budworm also war:
similar (bollworm: F= 85.8; di = 3, 583; P < 0.01. anx
budworm: F= 76.0; df = 3, 583, P < 0.01) in thet larves
fed higher doses were generuitr xmaller than those Fe
lower doses. However, thery: was an obvious Interac
tion between eultiver and des= for both speias (boll
worm: F = §.8]; df = 6, 563; J’ < 0.01, and budworm

Tabls 4. Preportion of messur- bellwerm and tobsero bud
wests that survived afier being [ lyephifiaml Leal thene fron
sotign sisizing sers (DPL30), or DPLSOR, CrrlAs), or tw
1 prednine (MONLSSSS, Crylir ad CryRih)

" Bollworm ay ey’

Anslysis verishle
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It is unesrisin how moch additional protection from
insacts the insertion af this second Bt

data}, the dual-toxin cultivars { CrylAcand

CryfAb) oot raquire
whﬂﬂhm

Relative Lo the sngle-ioxin Bt cultiver, the dual-
toxin cultivar had similer-and sagative tarpacts on

they wars transferred from Bi-cotton tisme to dist

equivalent doses, varies for differsat lepldoptenm spe-
cles {Sims 1907). Furthermore, the doss received by
mn insect wag hurm"wﬁh
encs for the various toxis plant tisoas may infuenos
hh“hﬂ“m&dﬂ-
dosss af Bt toxina may acinally fesd las: san of
E-mlylb {Sikorowski and Lawrence 1097), and
actuplly consame & smaller doss of plant tissus.
Reduced feeding an Bt tisus was cbvicus in ssays
frach paris. So for cor amsys, these fastors
# to compars the sangitivity of different
uﬂnmhi)nﬂm (u';:nnlﬁ
within a given sessy) boomuse
wax not known. However, with

£

maka

y RAERYY thana or
tiarne ware wall mitad for comparing the

relative toxicity of plant tissues.
m"hhulwhnd delzys
ohssrved in fresh-tisne RESRYS
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tissues could be stored until needed. This allows for
comparison among plant tissues collected ot differant
times (e.g., oarly versu late season), Also, there is no
noed 0 perlodically give fresh plant mm:rh] to the
Ingectz. Anadditional sdvantage is that dosages can be
adjusted so that excessive mortality caused by toxic
plant kissue dows not oceur, and hence neanates can ha
usod: in essays With fresh plant tissue, particularly
with neonahes, excessive mortality may make separnt-
g:gﬁ culm': effects (L., Bt-cultivars) staristically
i t.
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OMRT :Putif%).

Reondts gnd Diperpple;

Bodgund (novitel Incrames! morialry an? docrcamed ‘mrval wefgils in
aviving kv of CEW ey comparer? 'n DPL M1 FYThies:, 3 mo §). bt
gurcnl'y showed! micor aapast on BAW [Teake 2, ), and 6.2 Beilpand I
preemlly shnwed incremaod weivity on bath mpecics o conmted s
Baligand, wilk incremey martezity ace greaty decrcases micvivir welghis
(Tables | - 6). All theea Wousosyw o beafl apuy geneyily iow=g deceasec
murvlval on older leaven (Tabbn d - 6).

Binasxoys wer itlso eondacted wah sgean B (dee not proscated).
Thess hicmmuys ieowed near 2002 meradity a[CEW o uil duree vivies,
whilr BAW chi'g clossiy rewmbied ih= ieef.bincoay fua,

Buollwory, best armyster, cobiuge looper (Trovplin av) acd Sl
mrETywnrm { Speinprers fragipenda) (FA'W; anpeared 'n e e Tlold veey
iate !3 the acasur. Larvel feeding wos prAnmsily coofized w kettves vhic i
szvere hosmof Fren Fom prics bl weeri? dumage, Hold couns ol izrvee ta
sitl wm inticeted tnt Ballgey I was suncriar n prutesdon fom the
vesinua specles eacorntcves sizve 2l couats [a e Bollga ) were zem
ond manstically different frow Roligond ead DPL 30 (Tabie 7). Preview
resemrch condectul by the enthors (imp=bilchod data} Indicued tatusbacas
pxlwama were sipaificonsy rehood by Ballgeni i comperad w die
sandard a-Bollgard veriry OPL X ero equei 0 Di"._. x8.

Yizidl duta were oot ke barmaat 5211 weevil darsape was ro javin: i in
:eakn horvem pur esnsoimic. No sigaifiseat Terences ra ffocr gua.ity wre
deiereed amang the vinleiles (Tanie 8).

Tahic ;. Bollyund sest moraihy of neveme (W Sarvaz reared oo ol disks
of s228ted codtun varlettes. eeldli were ott o e (rind keal Tnm e

secning; o plasts with |3 eoden. nliluned Moy X 2600 —_—
Pervent rmortadty at peeilie? days wfior ecramrs:
Voricry JDAE  4DAS  SDAE  FUDAE MG DAX
BGH AUTe A3 Tie sl 8.7a
oL 36k id7h 43B 133D on
.30 LIib L1b .79 +7c¢ Lls

Nembers within £ coheny foflowed by w1 vemd Jsir are ool <githemy
aiTeremt (DMAT).
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Teble 2, duilgaru tou ety 0F tonaae AAW izrvae reares o Ceal

clits of arteied calua varietiss, Len? <l were oxt from Zie dhixd il

fron? \ne termtin of piems wrin 12 pudden. Lellimod May 33, 200C.
Pecoant merticlty nt speckled days aftar exposure

¥aristy IDAE 4DAE SDAE FDAR 18DAZ

acC e ATa aldz [ %11 113

DPL 308 oCh [=]] noh ahn R5
DMSC . _ Win _aph  00h __ Jgh _ tdc

Nurmoers wrisis a coiums friiowet ry the same iethr are md Algatihanily
W Teyens? (OMAT).

Tuble 3. Buitgand inm scrviviag lorves welgha uf neotrise THW xw' RAW
izrvas seared for 10 tlny< o teal diskn of seitcwe cotlon varaties. Zeal
dirks wgre e frous thee Gins [eaf froqu il worzlaal of pisnis with 22 modea
*nizlnged May 22. 2000,

M=gn Larvs]l Welghs
Yarty CEW BAW
RQ I 0iN3e L E N
D So8 A5 b iHAL T
1 | ) O 5 027 ¢

Nehrs wittin a cularen folhmwed hy tve saTie intker ara nee Cgnificonily
EHeren (DVRT

Toike £, Bolipard tei mocTlity ol one dey 6id BAW larae reirod on feal
disis uf' selemtid eofinn voriotics. Lec! disks overe cut from due [hind erd
mizeh 2uffn Coe teeringg of plaru with {2 sodey, Inhineé May 23. 200,

Poreast ottty al speified doys sQier expore

3 DAR dCAE
Verlety feafd Leaf s Laaf 3 Lecl 6
ngGil 450a 975at i , £0.0n
niL X8 3006 T340 7% =1 b*
DO, X1 235 1330 T3a. 55
& DAE DAY
Leal 3 Lot & eald Lzal §
BGH HS2a 1300a 928c L
DAL 508 75% 4750 750 275hb¢
DL St 73 Yiab 155 2735
10 DAE: Mzan Larval Welght {3)
Leal ) wonf § Lenl3 ieefd
a0 950a idole —— —
DF_ 503 1006 736 CONb o7h
g 80 ap- 2 Py

Numbers witsin & calemna fotlowed by the ange beite aro o aigeifacnny
difureat (DMRT),

* fallnwiag @ value "aCcatos that the moralities an me 3™ vemes 4 leaf
worg wigriflcaty &ffersat for U indicated JAS end varicty.

Tahle 3. Bnizzod desl mecaelity mee s vig lacvee weighis gee izes of |
aenmate CEW lacvae reared e 13 wovs ng Jeaf 2isie af sefestee eritnn
veafethey. ZealaSks wers cur from e 5k, £xta ans sikin Les? from: the

TN el plaas vty 1din i nodey. fuihedd Jun 8, 3000,

Pezoa! wacclily ut spedfied Sayz alier evpercre

Vurlesy - 1 DAE
Taefl Lol f Leeld
8G * 179 An 175 Aa HID Az
2L 503 73 A 33 Ax WA
02L 50 aar a3 As 13 Aa
YUA=Z
LzafJ Leac?d Taxi®
3G IS AL §7.8 Aa 1.5 Ac
»PL SCB X.0HRe 350 Ac 225k
DrLso 738 250 23C:
- CDAE
Laeld Lmft LS
aau 8L AX 973 Ax WD An
DP. 308 233 pr AN L] 575 3
DL 50 A ca sS€a U6
10AR
Lauf2 Leeld LS
BCLt «JAn 0C.5 Ae R0 Aa
DPL 503 475 Ya y2s B Y0 Az
JFL S0 439 Cc N3¢ 238
G DAR
Leal3 Lufé Teal®
sgu LT Al 20.3 An ‘md A
DPL 309 £7.35 As 973 An Bl
DPL 5o 529 Ra 265 O NLA:
Mean erval lnhl:il_ﬂ et IDDAZE
Lexl3 Leal 6 Lal®
aan —— oare —
DPL 3B oot B [H1{ 1}

a3
A it o Kl
Morahers withls 2 duls camgo:y mad Zeaf ogs (toiuren) followes by G

e UPPER CASE I acc s »igeiiamuy eiTecert IDVRT).

Nurhers wishia a ca catzpury e vatsety [row) (nlinwed hy the =me

LOWER CASE ‘enier v ¢ sipzificemsiy diffetv 1OMRY)

Suppind by The British Library - "The world's knowiedge™



Tehiz 4 Bullgard fexd oIy and strviving lorce weiphl wad sen of
neoraie BAW larvae resred for .U days o Teal il ol miceled caive
varmtes. Leel digdes weew ot [roc tae teiid, sicth ernd aioth iod lroxy %
torrairn. of plants wick 4 tu 15w, Infcaxd how 5. 2009.

Pevwnt corialky 0 soxcifed duys efcr-epeire

2DAR
Vasiety | Leal } xS Leal¥
- (i AL Aa 425 Aa 5 A
v sua 0.0 3w 008 0L Be
ZPLR) QtBa _ 0CB3 00N
) 4 DAE
Lens3 Lefé Leal9
ac:s WL A 675 Ab 3L Ae
CPL 08 OB 0o N 358
DPL 33 _258e 5.0 M 04 3¢
GDAE
Leal3 Lefs T.ealy
3G 75 Ac 7LS Ab 100.0 Ax
o ] 32 098 158
_z.n 23Ba 30 B 2.53u
BDAE
Leat Lol & Cesf Yy
BGH XYY 725 Ab - 1304 Ac
b U] LR 258 258
ZRLSC 25, 309: 13%
19 DAY
Leaf3 Leaf 6 Lon'y
BGE 60 Ad 7305 Ah 1090 Ax
DOL 5CH 00 Ba 25 Ha 750
oM. 253z _15B 15M
Mean Larval ‘Welghts (g1 2* 10 DAR
Laul3 Lest 6 Leaty
acH 0.00) Ce oual Ca J—
DL 3B €02 3h 1017 B 04X Ac
e O I 1] [Y .. Q0N  GCMAe

Nezehers whitn 3 dese saxpony sed-beel aye (column) fonowed hy (ks
£cme UPPHR TASE ietler ore nex slgiftcamly differsn (DMRT)
Numbers within a data ctepeey end varlety irow) fallowed by ke s=me
LOWER.CASH fete- are tw? simificanily differcnt (OMRT).

Tedle 7. Lepkopteamet Inrvel counts in Bollgand teat cullen vasiezios.,
TAMU "Hie" fam: nnex, Westnco. Tosm. ly 3, 3000,

Momber of { svee/ foet vow -
Vadety Loopers 3AW CEW FAW  Total Lepw
[ i Sbc A3 3la 4Ja “3a
DP 0B L% N'Y 16z <4u  &d: kAR T]
~P RO I A0 H

Fanle ¥, Bollgand test ention varlety fher qosilty resdis. TAMU "File”
aanu T, Wealaco, Teans 2008,

Yeriny MiTazalre Stapis Sirenglh
BG: 37 B+ Jlc
P is L% N
Py L] iz e = 334
e iy 1,22 i1 ]
oL s s 17 na
;oL 500 a4 130 24
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FIELD EFFICACY OF COT-0N EXI'RESS:NG “WD
MNSETTICIDAL PROTEINS O SAZILLUE THURINGIENSIS
2. 5. A%In. K. T Riawest and K. 5. Knighten -
Bupactmest of B=txocingy snd Moot Patholugy
Missinglp: Bimte University
Mipissippl Binte, MY

Aasgas

Hiala atuding wene conlucted in ;WY wrd 2000 10 evaluus Nuld effimmcy o
coior. {Guaypinm birsunesr L) crwemicg wo inoctichisl pmccing of
Bucihue thuruiplenss Scrilees $45) % varius [epiduptesan perts, Neae-
inogeawe viciMtied ciuAing non-transpenic. dagle-oxin, scdl duaetnin
cmIus vt cumpund for ssPuthine nemoerd, sumners of aocovhoee!
lepldepteres po, damag=d wormioals, buile, a0d Aamnes. and el seilon
yicid. Reistive in the nmp-P2t ctum caltivar, both sidghe axd dui-toale
Solzur: caukcd & mpnFoed reviictinn ia the numbem of anrfathlce v,
dzragey! lerminalh. ot Gommapet spaares wxd bolis (ound E2nug visb.
suwpling. Gercrsiiy, lewer befinttlnes wem fourd In MON: 3953 thas Je
DPLSOA or DPLSC (Tabke 7. Agure 1), AddiCasally, fewer dofinicina
veore found in uzapreyed subpiote with Gotlos expreasity dotk Cry:As sad
CrylAb tac .24-Bt sabglots Feoted with ‘oacetiide. Thee wes an
spniflean: Jiffereree 'o demaged cermingls, mptios, or Dulls
{prodomisacy o o pallworm) bitweor sing.s end dual2anla vaslelles,
bt beth 81 cullivar: extinied lega demage than ean-Bi cotm., Cnilee.
capeming mne cnd tem inseeshios] anolains recuced coiaulotive ivlivona
pamsintlnas 799 s 9 for bath yeqoe, oqwctivey. Ailwougs stagic-
10x(n colton anly 'eelied a 4% coznlative reduction of fol. amaywunta,
papoimlans wore reuuced by %6% i onilee expraicg (wo B: ualn
cnmpased walk ame-Ut cottoa amd ewltua expreming Cry ! Ac cloce. Dusl-
toain 3t codwr covmd © M curalalive red:ctins lo eyioar loopo:x,
when vu:mpes e 10 noa-B; cotwna, Mace soybeun lnopera were foond ' She
angle-oain B¢ ondton than the aug-Br cictver. Albugh both siaghe end
dugi tonin irzanves seec cogon ycld over con-Bt coltne, there wal no
signitrean? Giffuivace hetwesn the tw varietles.

Thiw Juiz sggest that the 'oemne of e Cry2Ab gens wili pmvide
sabgtaadtly betar conyol of a wide mnge of Jephlontonn peals whem
camptred 1o Soung eovesiing CrylAc skme, Sfie envyworas 2nd
Iongers are mos ax affectod by the sizgle-taxin ceitivor ox hotiultures, the
troc benefi: af tkic soeond ‘oxfa-productep peae wil! lcely b imane
apemrcin Tovthene txemiona: peka. e, enniol of boliworma shauld
£ing be imorovee.

inlregnction

Fiz sunny yeam, fepidoptaras peat have boen & mejer sorser of econumie
wernRge !n worton t-oughon the United Ststes. Mach of e iotei econnmie
Jurungs mduced by [aets ard comrol costy rvolved can be susbetad o
tha sshacso biulwar (Hellwihiy virescens), bnllveet:. [ Hullcoverps xa,
il amywprm (Spodupters frugipends). beat smywemn {Spadopteny
caigun), und soyheos stoper {Prrudapiarks lnchudonr (W isus 3906y,

The wae af imeciicides ks boen on cifectivo awthud o cancmiting
cabcpiilar peste ia rotin. Tha issues oT Insectichde reglsiance {todand 2
«f. 1990, Gaves ¢ af. !9U£) ax the segsilve !mpac: oo oon-aipes.
chm#mlunu.mﬂ.hqwniu imarost ia
alwemme comd ciotondy for these seuts. o 1996, raxsgenic adtion
capats:ing G nwm.i-mhmlu Bocdinr thuringicnsds var, knrmeki
wns iavradoced far torenove:al prodesciion (L. e. Boligand™: Monsante
Cnn.plnr. St. Louls, MO). Tl tachaclngy pmvides srasen-long coniml
of epldualcrar pesta, perdrulnsly Sw betaghing complex. Althasgh this

Argrmed Seen the t'r-\nlmdl-.&-lm: ‘e ¢ ragie ey
Vobana 2:1031-1943 (1007}
Katanatl Cotiua Coned. Mlliphl'l‘ll

sovw Schnn.ugy boa proves 1o be quite cffective. mme weuieas Fave
net pad, Jucn L gk ol elicacy againtt Scovahme Dol {eg.
amiywona, loopers) o0 Elgh poela-ons uf bailvng™

Cetmna eagrsiing tw izaccticisa’ poaleine of Bacither shurmgiennc (1.¢.,
Soligard G hoy -ucent.y hien developed hy Measarin Compaay. This
Lageye cqlon 32¢ mily exnreses Be CrylAc loxis, htt s ndiditiaomi
pre examing Try2Ab wais ims con akid w i In esatul of
otemdonsl sets ard high popuiaimocs of builwaem, The adelilor of this
micom! ot o tas achrnal B2 osttar venely caa poleaindly amvale
peiddivioral veminn of eoeatnal Ao v wil] s hallwrre prencn: on kigh
aSIItecy,

[ A 4

in V990 amd 30UC. fld ualies were eomdevied ' coopmre te refciive
effracy ol neasepenle [inos of colloz exaweslng bune, ute. us [w
inecticiie' pracics of Bailiexs dnrrivgruss unier on cerian
tepiduztenis povia. Thize varietciol toztae were ot DPLNO {euer-8: )
LIPLMID {easweicen CryiAd;, ord MON'S983 |exprusmy Cryiae =i
CryZab), Pour mals plet of asch vaitiver wers plantec on 20 May, 2994
end |6 May, 203 ic u rendomized cuziploie blook desgn 91 s Y=t
Sclenes Reserceit Cunter, Misstasippl Sinte. M5, Brth veom, conez wis
Manted a2 [1.7 xande/m oxing & cume plenier. S ot wea 12 rows wids
{97 ex rew saeetyp) end i2- long ond wes divided ‘o s low-ew
wryesd mbpivs =0 an dgieany emaoeyed wchpint Sprayes woplals
wate ircded wadh caectivite for conlrol af icpidoplenn peris buay oo
uvcregr insec) count: mode 1 the aon-1 cuEtviz: Rech At whenever the
DML piots eacesda! 8 1ncwrmont Gresdasid for mey keokhupoerz pest,
neectidde wac mpiied 1 8 vicwtics,  Afier the D3kl foaeticlde
soplicabos, o'y invect ARyNS O Jreyts shphos e saed @ rgper
g splicotinas,  insectclus veatawels covlslawd 76 g ciha
dpinosad + X7 g atha cyfluthrin, AR Incoticide applientiuey wee rande
with 2 high-ttearunce, aaall plat daxter celioomd 0 defiver & spray
volte= of 68 Uhe. Unspeayed subplots were pot rewied ke epidopzeren
posts whtb izsecUeids.

N pt-plenbyg insceticiden were wacrl either yoar, et 227 g aivha aceshate
wey applaxd to al! Dol amoosimsicly wae wook dler plers cagonce,
Adétiooatly. severe] oppllections ef ULV emiathlon (2 aifhs} were
made ko all ploss during the courme al the seamm m pan of the exbriay doll
weuvl eradicution program. AppSeiun Sar the oot of cucypitar pesis
iprimerily bolfwara and :nhacrn sudvwarm) wers T o samyedrchpion
o2 29 fuly eed 4. 3. and 27 Acyus of 1999 (lai:or applictien fo saybest
Loopers). In 20CC. Inneciiclde oppiicaticns wene awie vn 12 and 29 July
end 5 Avgna, Haser on inEed oo, reevimendadons for Misgissippt
coran {Laylon 1999, 2000) ao other inseesicice applicaias wore
nocciatry, eithar lu 199 ar 2000. Al rlmuul‘mlrﬂpﬁfnur
tlmes 2 199% xod Mve /o 12 2000, .

!n nerdur in éotenrine relatve o Tioecy of Ce differoat coltiven uader Jenl
eonditines, nuteralie necurring mopulaons were maminced (wiso weeily
viu viagl, sweep-ces, uml deop-cioth sarapfos, Pier io the :nbtades of
inacciicide applicetions fo- heilothines (29 Suly In (999 and |12 iy fa
2000), mnsie wars Shes rendo s’y Uhorgiont cech mein phar. Foclowiug
the fine applicariva, sumpics waxs ke in the foar aprayesd rows mul (ks
four sdjocent Tasproyod rows. ‘Tha rema'ning uAssEyed MO WeTo Use:
i 2 souree of puan! maverisl Sor aue In lanaratory sy

Visunl mmwlcs coaslnted of exemnicing the wp Sve atdes of (s aka?
tecminels tn sprayed aed unsprved aubpludy for lxilefivnes Al
exammed were Citeen apl™-prows of Sryer apores and Mean heil-grown
o smaller bauix for domage crad the preserse al lemioniow: Mol
panctuly boilwores, (nEscco badworts, o A amywonma. O o
mmpling dafow, ifcor pwaeps with & 38-cm dlxnmoic swesn cet were mede
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wr cacn sshpiat i 1990 and TXX). Fordoon cloch sunplos, wna sumpie {1 8
. of ow) was ke i exch subplo} In i995 end v were mxey of ewch
mdynut i 2000, Fuc botd yews coinbe.a of aiybesr wupens 2 hos
cyworys were fucosind.  Scea coton yioelds wore eeimmesd by
rEVesiing Lke amter two o of esco schplot on ¥ Octaocr 1o 999, and
29 Sepnomaur in 2000,

Dra wene pooied tn; both womrw, and were analyred wing split-plat
anaiyld’ of varianee grocedurey eod using lloesr convnats fiw aem
soparation (2=0.05, Pme GLV. Conweals. SAS |99

Relaire i0 e non-Bi cottne: coltver, our daa inulonted Inax boik W opic
i dent Jusia cuilivaswenmied 8 dpnficant raductlon §a the runtbum of
betiuckine larvae, damaged teagien’s, scd domoped apanes and bells faund
durl=g viuc. wampling. Thee wih no ialemctor betweer cultivar ard
maeedcide izeiher yeur. Oenerclly. fewer helfotkine wene fomnd i cm-
wm calten han in slnge-otin o7 aun-Bt cgltva (Tuble 1. Fpme 1)

Fewor pelinchizes were elan founu In unapecyed minpiots ol MON i8R *

campured 1o ML wadpaes inmeu with luecoeds (Toowe 1). For
d=uagud tormincis. squores, ond ooits (predominantly vausad hy
hoiiwarm), i demgs wan noted it Wb siapie mo! diuni-tixin vorieios
an o e an-Bi varfely (Tabix 23,

For o iepainnie-ar: pests, ocly ravhoan oapems were wwesery: in nlgh
~umbacy dusieg Avpt of (999, end mmdecate ‘eveln of foll Emywesm
were fousé dn 2000, Cinmulalive counls represcet tmbers of fatal v
i viseal. sweep £o! and diop cinth maopies in spayal asd 2ospEyed
sdpion for 2nth yoare.  Camwlacivwe couns showed & 78 end %6%
~tdecten of tollworm inrvae iz Budigd 11 flots, compened io thnse with
asigiasl Bulygerd eac aoa.B1. sometivey (Figoe £}, 12 both yeam, oaly
e bofiwerm /4 iech was found in MON 15825 =2 opnated tw > 10 (sl
wene “wand jo DPLSDH. For full ermyworm, plats coalainicg dual4oan
cottom radeced iarvae hy SHWE aver B son-81 ord sngle-ioxin solivh n
999 and AXX] (Fgere 2). Popuictlons of sopbemn losger wore alm
slgeiitcacsy redized In plots cogtaining duel-taxin aticon (¥A%). Thee
wers 41% reove sovhean -ooper 12 the mngle ux(n vicicty than tho em Bi
cutum {Fgure 3).

Se=: cotiue el Sor boah 198 aoxl 21851 akowed &7 increate oy at jezn
15% Ia sSyglo erdunrlusin coite:, composed o e non-B varisty (Figwe
41 Harwever, wrapmyad mibplots ocz-yickini uoes cened with hoecllelde
oy 8% Figuae 5. This indas w enzasliy high yiold i snrprayed n-apiotn
b 1Y, There wrs no [nieractlon between cuilvar oad javect-clde Ineitie:
vemr

Refyrences

Fellwal, C. M.. H. N. Plae, R, O, Lazmll, and I, L Hager. 1990, Evithnes
ol redsineo to pyneirold fasectichies In fleid popuistions of mTySeaa
inoper |_oquéopiera: Nevieidug) ir Misuxsipnl. ). oo, Emome?. RE:33-
2

Or=wes, £, B 8. R. Levzand, E. Bumen, 5. Micimhi, 8. 11 Manic. C. A
Whit gu? 2, L Saldwic. [994. Stann af lasecilcide resictms ia wbtcu
frdwoors sad Sollwomm in Lovilana: Proceeoiogs ol Ow Saulwios Talinn
Crmferance. X 768-774, Nottearl Cotion Ceuncil, Mewpaiz, TN.

Luvigg. M. B. 1999, Conuz lruect Costonl Quide—1999. Mist Coon, Ea
Serv. Pt M. Mpp.

Layas. M. B. 2300, Cotlon fnsoct Coulrul Culle=-2300, Mls. Coup. Ext.
Scrv. Fubi. 3. A op.

WeEama, M. R. 2207, Cous: inseer hu ety — 1SW. Imesedings
of the Deltwize Collon Caaference. 2:08~-H47, Natiorm Cutiom Couneal.
Menpn’s, TN.

Tahie I. Pereent Zetiatine ;efomation in que-g). aagle<aais, end deat.
1onxla rranspecic cofioe vurdetias in 1999 md 2000
]

[ ] %
Hellothlae-  Hellothine-  Kelictidnes

fefusted - nfested inuit

SPLS) umprayed 209 4 A3 o 29a
wyed &% on b {LEM O
LD vppuyed IW W L35 e GALE. T
wmysd U047 = iLiR be LI of

15548 Jemyed UM 105 ¢ 2054
Eamved Ba) ime 0i9 o 2ls al

Tanly 2 Porcers damoper lesrindia, Rouciea. b buuls ie oxi-BL sdngle
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Mzcra g foduaresi Iy the cevee aiur are stigh: oty Jdif e

(¢ o P
vigem 3. Cumulzitws cacats for soybean looper in zon-3%, siagle xin,
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DEVELOPMENT OF A LINE SPECIFIC GMO DETECTION METHOD: .
A CASE STUDY P-Ysa-ys2 @

P. Windels®, I. Theuns®, J. Dendauw*, A. Depicker**, E. Van Bockstaele*** 3 1%
and M. De Loose* .
* Department of Plant Genelics and Breeding, CLO, Caritasstraat 21, B-9090 Melle, Belgium
** Department of Molecular Genetics, University Gent, Flanders Interuniversily Institute
for Biotechnology, K.L. Ledaganckstraat 35, B-9000 Geni, Belgium
=** Depariment of Plant Production, University Gent, Coupure Links 653, B-9000 Gen!, Belgium

Summary

A sirategy for a line specific GMO detection is presented. The method makes use of the
anchored-PCR and can be used to screen foods for unauthorised GMOs. It is demonstrated that the
proposed strategy is useful o develop a primer pair that can detect RoundUp Ready ™ (Monsanto)
soybean DNA in a line specific way. . -

Introduction

More and more foods are.containing genetically modified organisms (GMOs) or GMO derived
products. In the European Union such foods are regulated by regulation 90/220/EC and the directive
Novel Food. These regulations stipulate a premarket approval and labelling requirements for foods
derived from or containing GMQOs. In this context, it is obvious that the authorities involved should
have an adequate methodology for the identification of GMOs. .

Up: to now most DNA-based detection methods use the Polymerase Chain Reaction (PCR) 1o
amplify parts of the inserted transgene. These PCR-based detection methods focus on frequently
used. genetic elements.in GMOs, such as promolters, terminators, marker genes, etc. (Meyer, 1995;
Pietsch er al., 1997; Hupfer et al., 1998). The disadvantage of such detection methods is that they
are not line specific. This implies that it is impossible to discriminate between events that were
obtained, using the same or similar transformation vectors.

Here we present a strategy to develop 2 line specific GMO detection procedure without
preknowledge of the DNA sequence of the inserted fragment. The technique is based on the
anchored-PCR. (Theuns et al., in preparation), This transgene display, used to amplify the junction
between the insert and the plant-DNA, starts with digestion of the isolated DNA. By using a
radioactively labelled anchor-primer, that is homologous with the ‘border region of the .inserted
DNA, and an adapter-primer, that is specific for.the adapter that is ligated at the end of each
restriction fragment, the junction is specifically amplified. Subsequently the junctions are separated
on a polyacrylamide gel after which the desired junction can be isolated from the gel. A method for
the rapid isolation and subsequent sequencing of insert junctions is described. The obtained
sequence data of the flanking plant-DNA of a particuler T-DNA enabled us to design event-specific
primers. Thereupon the newly designed event-specific primer together with the above mentioned
anchor-primer is used in a regular PCR reaction to- amplify an unique fragment spanning the
junction between plant-DNA and the inserted DNA.

The technique is successfully being used to isolate and characterise the insert junction with
plant-DNA of Monsanto’s soybean line 40-3-2, a glyphosate 1olerant soybean line, commercialised
as RoundUp Ready (RR) soybeans. A line specific detection for RR soybeans is-developed.

Materials and Methods
Anchored-PCR

The anchored-PCR was. conducted as described by Theuns ef al (in preparation), .using 5
different restriction enzvmes — 1 hexacutter (EcoRl) and 4 tetracutters (Msel, Mbol, Bfal and Taql)
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homologous to the 358 promoter reglon (BSS-pnmer) and one homologous to the nos 3° terrmnalo
region (3! nos-1-primer).
3 3

Isolation of junctions

In order to isolate the correct junction from the dried polyacrylam:dc gel, we superimposed the
gutoradiogram upon-the gel. In this way the autoradiogram could be used as a template to find the
fragment of interest on the gel. The desired junction was excised out of thie gel using a shary
scalpel. The junction-DNA was eluted out of the gelslice by incubating the slice in 200 pl of water
during 1 hour on ice. During this incubation the solution was mixed 3 to 4 times. After a
centrifugation of 10 min. at maximum speed, 150 pl of the eluate was collected and could be used
for further processing.

Reamplification and sequencing of junctions

Before reamplification the eluate had to be purified. For this purification the QIlAquick PCR

Purification Kit (Qiagen) was used.
The reamplification of each junction was done using the same primers as the primers that were used
during anchored-PCR to generate the junction. The PCR wes conducted using following conditions
: 1pl of purified eluate, IX PCR-buffer. (Perkin Elmer, USA), 250 uM dNTP's (Pharmacia Biotech,
USA), 0.4 uM anchor-primer and 0.4 uM adapter-primer. Water was added to a final volume of 50
pl. The PCR cycle profile used was the same as used during anchored-PCR. Cycle 1: 25s at 93°C,
30s at 65°C and 60s at 72°C; cycle 2-13:-25s at 93°C, 30s at an annealing temperature 0.7°C lower
than for each previous cycle, starting at 64.3°C, 55s at. 72°C; cycle 14-37: 25s at 93°C, 30s at 56°C
and 55s a1t 72°C, .

After completion of the PCR’ programme, the 50 pl reaction. volume was loaded on a 1.5 %
agarose gel. After electrophoresis the gel was.stained with-ethidium bromide and the reamplified
fragments were visualised using an UV transilluminator. The reamplified fragments were excised
from the agarose gel and the junctions were eluted from the gelslice using the QlAquick Gel
Extraction Kit (Qiagen). The concentration of the excised fragments was' determined on a 1.5 %
agarose gel, and the solution was concentrated {o 25 ng/ul by means of ethanol precipitation.

Subsequently the junctions were sequenced using the ABI Prism™ Big Dye Terminator Cycle
Sequencing Kit (PE Applied Biosystems) according to the handbook provided with the kit: The
junctions were sequenced in both directions by using on the one hand the anchor-primer and on the
other hand the adapter-primer as the sequencing pnmcr.v. An ABI Prism 377 DNA Sequencer and
matching software were used to separate- the sequencmg reactions and-to analyse the sequence
information.

Recent results obtained with other junction fragments, show that it is possible to reamplify the
junctions without performinga pre-purification step on the eluate.

Line specific RR soybean PCR

The line specific amplification-of the DNA was carried out in a total volume of 25 pl using
following conditions: 1X PCR-buffer (Perkin Elmer, USA), 200 pM dNTP's (Pharmacia Biotech,
USA), 0.5 pM 35S-primer (5’ GATAGTGGGATTGTGCGTCA 3'), 0.5 -uM event-specific-primer
(5° CCTTCAATTTAACCGATGC 3’y and 25 ng of DNA. The PCR reactions were performed
using the following cycle profile. Step 1 : initial denaturation at 95°C for 3 min. ; step 2 (34
cycles) : 20s at 95°C, 40s at 53°C and 40s at 72°C ; step 3 : 3 min. at 72°C. After the amplification
5 ul of the reaction mix was separated on a 1.5 % agarose gel and stained with.ethidiuh bromide
and visualised using a UV transilluminator.

Results and discussion

The proposed strategy was-tested on a glvphosate tolerant soybean line that was constructed by
Monsanto using the particle acceleration ‘method. This RoundUp Ready soybean line 40-3-2 was



s mssav e e mew eavswvssms vl (A MMBWIWY W Wiy AP /) LUE TGDUIL UL LS CIIHIBGENSATOn
showed that.line 40-3-2 contains part of the CaMV 35S promoter, the: EPSPS chloroplast transit
peplide from Perunia hybrida, the CP4 EPSPS gene and a portion of the 3° nontranslated region of
the nopaline synthase gene terminator. Line 40-3-2 was selected because this line carried a-single
genetic insert (Fig. 1). a N

= Plat-DNA
T - Mos 3° wrminator
IS P EPSFS gene
[ EPSPS chioroplast ransit peptide
C——/ " peass

Fig. 1. Schematic diagram of inserted DNA present in RR soybeans (Padgette ez al., 1995).

To test our strategy we focussed on the 35S promoter region and the nos 3" terminator region
because these two genetic elements fiank the transgene and form the boundaries .with the plant-
DNA. In this way anchor-primers homologous to these two regions in combination with one of the
5 restriction enzymes and the matching adepter-primers would in all probability give us an
anchored-PCR fragment that spans the border plant-DNA/inserted- DNA. Because all tetracutters
used had a recognition site between the 3’nos-1-primer and the insert. border our work initially
concentrated on the 35S junction fragment Eventually the isolation of 4 different junction
fragments spanning the junction 35S promoter/plant-DNA: 355/ Msel, 358/Mbol, 35S/Bfal and
358/EcoRl, was successful. As could be expected the 358/EcoRl fragment was the. longest
fragment. This 383 bp long 35S/EcoRI fragment. was made up of 173 bp plant-DNA and 210 bp
insert-DNA. We used this sequence information to design a primer that was situated in the plant-
DNA. This newly designed event-specific primer and the 35S-primer make up a primer pair that
should give a 360 bp amplicon when used to identify RR soybean DNA. Indeed the new primer pair
was tested and gave a 360 bp fragment (Fig2).

In thre future this new primer pair will be tested on different foods containing soy (Messens ez al.,
in this volume). Also, the sequence of the 358/EcoRI fragment will be used to develop a new line
specific primer pair that will give a shorter amplicon (+/- 180 bp) to be able to identify RR soy
DNA in processed foods in which the existing DNA could be fragmented (Hupfer er a!., 1998).

In the near future we will characterise and sequence also the 3'nos plant junction fragment. A
new primer, the 3'nos-2 primer, homologous to the 3'nos terminator region, is being designed. As-
there is-po Msel restriction site between the border and this new primer it should be possible to
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amplify a 3'nos junction fragment. Once-this junction fragnrent is isolated and sequenced, a prime
specific for the plant-DNA adjacent to the nos 3" terminator will be developed. A combination ¢
both event-specific-primers will be used in the future to amplify the. pre-insertion locus in the wil
type soybeans. A comparative analysis between the pre-insertion locus and the locus structure of th
transgene locus could give us valuable informatian conceming the substantial equivalence betwee,
wild type and GMO.

11497 bp

5077 bp

2838 bp

:;:P Fig. 2. Agarose gel analysis of line specific Rl
soy PCR products. Lane 1, line specific RR so

usbp PCR on non-transgenic soy DNA. Lane 2, lin

360 bp specific RR soy PCR on transgenic RR soy DNA

Lane 3, negative control: line specific RR so
PCR on sample without DNA.
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

Documentos estudiados:

Los textos estudiados fueron la descripcién (Folios: 66 a 148) y las reivindicaciones 1
a 17(folios: 182 a 186).

La presente soliclitud reivindica prioridad Americana N° 60/207,406 de 11 de junio de
2001 y cumple con lo establecldo en los articulos 8, 10 y 11 de la Decisién 486 de la
Comislén de la Comunidad Andina.

Objeto de Invenclén:

La presente solicitud se refiere a una célula vegetal resistente a Insaectos, derivada
de una planta de algodén evento MON 150885 depositada como ATCC PTA-2516, y
que comprende un inserto Cry2Ab y por lo menos una secuencia nucleotidica
saleccionada a partir del grupo de SEC ID:14, SEC ID No 15, SEC ID No 17 y SEC
ID No: 18 o CryA2b més las secuencias SEQ ID No 11 y SEQ ID No 12.

Asl mismo se reclama la célula de planta en la que se puede obtener un amplicén al
emplear los cebadores SEQ ID 34, o SEQ ID 36. También se reivindica el método
para producir una planta de algodon resistente a herbicldas que comprende cruzar
una planta resistente a herbicidas con una no resistente y salecclonar la progenie.

También hacen parte de la invencién las secuenclas de ADN aisladas que
comprenden las SEC ID:14, SEC ID No 15, SEC ID No 17 y SEC ID No: 18. Ademds
8@ reivindican métodos para detectar la presencia de la insercibn MON15985 en el
tejido de algodén que comprende la seleccién de cebadores que hibridizan sobre
secuencias que flanquean la secuencia de insercién MON15885 y la amplificaclén
del segmento de interés. Por Gltimo se reclaman los kits de deteccién de ADN que
comprenden las sondas que hibridizan con las secuenclas SEC ID No 14, SEC ID No
15, SEC ID No 17 y SEC ID.No: 18 o que contienen los cebadores que hibridizan
con las secuencias flanqueantes de MON 159885.



El objeto de la solicitud definido anteriormente se clasificé en la IPC AO1H 1/008

En el concepto técnico 720, en virtud del articulo 45 de la D.486 se le indicd al
solicitante que debla dar respuesta dentro del término de sesenta dlas contados a
partir de la fecha de la notificacién de la presente comunicacién. En caso de no dar

respuesta al presente requerimiento o gi a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Claridad de la solicltud:

B articufo 30 de la Decisibn 480 de la Comisién de la Comunidad Andina estabiece que. "Las
reivindicaciones definirén la maleria que se desea proteger medianie la paients. Deben ser claras y
concisas y estar enteramente suslenfadas por la descripcidn.

Las reivindicaciones podrin ser independientas o dependientss. Une reivindicaciin serd independients
cuando defina la materia que s6 desea proleger sin referencia a otra reivindicacién anferior. Una
relvindicacién seré dependiente cuando defina la materia que se desea proteger refiriéndose a una
relvindicacin anterior. Une reivindicacién que se refiera a dos o mds reivindicaciones anleriores se
considerard una reivindicacion dependients miultiple.”

En todo el capitulo reivindicatorio se emplean términos imprecisos como al menos o
una fraccién de..., que no limitan el alcance de la proteccién solicitada.

La reivindicacién 1 reclama una célula derivada de la planta PTA-2518. Sin embargo,
como se mencioné en el concepto técnico previo, las plantas no son patentables a la
luz de la D.4886, por lo que una célula caracterizada por un elemento no patentable
no estaria correctamente definida.

La reivindicacién 4 reclama un Inserto de una célula vegetal resistente a Insacto
definiéndolo por que es capaz de producir un amplicon empleando determinados
cebadores. Un inserto de ADN debe definirse (nica y exclusivamente por su
secuencia de nuclettidos, no por el resultado que se espera alcanzar con el. Lo
mismo sucede con la relvindicacién 9 que reclama una molécula aistada de ADN que
cuando se utiliza en un procedimiento se diagndstica MON15985, caracterizando la
molécula reclamada no por su secuencia sino por el resultado esperado.

Las relvindicaciénes 10-11 reclaman una molécula aislada (o fragmento) que
comprende la secuencia de flanqueo del evento MON15985.

Todas las anteriores clausulas ademas de no definir claramente el objeto reciamado
mediante sus caracteristicas técnicas, pueden estar reivindicando moléculas
completamente diferentes y que no guardan unidad de invencién entre ellas. El ser
usadas con un mismo objetivo no las relaciona estructuraimente y por ende no
pueden ser consideradas como un Unico objeto de invencién.

El kit reclamado en la cldusula 168 no define los elementos que lo componen
mediante sus caracteristicas propias si no por el resultado esperado cdmo es que se
unan a determinadas secuenclas. . Asl que la reclamacion de un kit con elementos
indefinidos y caracterizados por el resultado a alcanzar es amplia, especulativa y no
permite determinar con exactitud cual es la materia a proteger. Esto ya se habla
menclonado con anterioridad.

De acuerdo con lo anterior, las reivindicaciones 1,4 ,8-11,16 en mencién no cumplen
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con el requisito de claridad definido en el articulo 30 de la Declsién 486 de la
Comislén de la Comunidad Andina de Naciones.

Evaluacién de la Unidad de Invencion:

El articufo 25 de la Decisién 486 de la Comisién de Ia Comunided Andina establece: “La solicitud de
patente sélo podré comprender una invencién o un grupo de invenciones relacionadas entre si, de
manera que conformen un unjico concepio inventivo.”

Las reivindicaclones 2 a 3 reclaman una célula vegetal resistente a insecto que
comprende una secuencia que codifica Cry2Ab + ADN que puede estar representado
por cualquiera de {as secuencias SEQ ID No 14, SEQ ID No 15, SEQ ID No 16, SEQ
ID No 17, SEQ ID No 18, SEQ ID No 11, SEQ ID No 12.

El elemento comiin entre las secuenclas SEQ ID No 14, SEQ ID No 15, SEQID No
16, SEQ ID No 17, SEQ ID No 18, SEQ ID No 11, SEQ ID No 12 es que todas ellas
pueden acompafiar al gen Cry2Ab en el inserto empleado para la transformacién de
las plantas de algodén. Sin embargo, este gen ya es bien conocido en la obtencién
de plantas transgénicas resistentes a insectos y por lo tanto no puede ser
conslderado como el elemento com(n Inventivo que vincule a todos los insertos de
ADN con los que se pueden transformar las células reivindicadas y en ese sentido
las diferentes células caracterizadas mediante distintos insertos posibles no guardan
unidad de invencion entre ellas.

Por lo tanto, es importante resaltar que ademas de estar ligadas al gen de la
endotoxina, las secuencias mencionadas amiba deberlan presentar tanto una
estructura comin como una misma actividad, para poder considerarlas como un
unico objeto de invencién. En este sentido, seria estrictamente necesario que dicha
estructura comdn representara verdaderamente un salto cualitativo sobre la
formulacion de la regla técnica. De lo contrario, no existiria una caracteristica comdn
nueva e inventiva que pudiese vincular a todas las posibles invenciones aqui
reivindicadas, pero sobretodo ninguna de las combinaciones posibles Crya2b-SEQID
No 14 a 17 sari{a patentable, por que no cumpliria con el requisito de nivel inventivo.

De cuerdo con lo anterior las clausulas 2 a 3 y dependientes no cumplirian con el
requisito de Unidad de Invencién exigido en el articulo 25 de la Decisién 486.

Es una Invenclién:

El articuio 15 de la Decision 486 de la Comisién de la Comunidad Andina establece: "No se consideran
invenciones: a) los descubrimientos, las teorias clentlficas y los métodos malematicos; b) el fodo o
parte de seres vivos ial como se encueniran én la naluraleza, os procesos bioldgicos nalurales, el
malerial bloldgico existente en la naturaleza o aquel que pueda ser aislado, inclusive genoma o
germopiasma de cualquier ser vivo natural; c) las obras Iitsrarias y artisticas o cualquler otra protegida
por el derecho de autor; d) fos planes, reglas y métodos para el ejercicio de actividedes intelectuales,
Wommsomme)mmmmmmodmm
como tales; y, f) las formas de presentar informacién.”

La reivindicacién 7 reclama el método de produccién de una planta resitente a
insectos que comprende ias etapas de: a)el cruce de una planta resistente con una
no resistente, b)contener al menos una planta derivada del cruce y c)seleccionar ia
progenie.. Es claro que el cruce entre plantas implica necesariamente la etapa de
reproduccion, que constituye indiscutiblemente un proceso esenclalments bioldgico,
Independientemente si este se efectiia entre organismos modificados genéticamente
0 no; de igual forma que las plantas y sus células se generan mediante procesos

1
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blologicos naturales en donde los resultados a obtener no son inesperados. De
acuerdo con lo anterior se conceptia que método reclamado al depender
fundamentaimente de procedimlentos esenciaimente blolégicos que pueden
presentarse espontdneamente en la naturaleza sin la intervencién del hombre, se
encuentra dentro del alcance del articulo 15 de la Decisién 488 de la Comision de la
Comunidad Andina de Naciones Yy por lo tanto no puede ser considerado como una
Invencién.

Por otra parte, las relvindicacién 8 reclaman secuencias de ADN gisladas, que
constituirian materia existente en la naturaleza, no modificada por el hombre y por
ende que no puede ser considerada Invencién a la luz del literal b) del articulo 15 de
la Decision 486.

Determinacién del estado de la técnica:

El articuio 16 de la Decision 488 de la Comision de Ia Comunidaed Andine establece que "El estado de
fa tdcnica comprenderd todo lo que haya 8ido accesibie al ptiblico por una descripcién escrita u oral,
utllizacidn, comercializacién o cusiquier ofro medio antes de la fecha de presentacion de la salicitud do
Patente o, en su caso, de /a prioridad reconocida.

Sdio para el efacio de la determinacion de la novedad, tamblén se considerard deniro del estado de la
técnica, el conlenido de una solicitud de patente en tramite ante la oficina nacional competents, cuya
fecha de presentacién o de prioridad fuese antgrior a la fecha de presentacidn o de prioridad de ia
solicitud de patente que se esiuviese examinando, slempre que dicho contenido esté inciuido en la
solicitud de fecha anterior cuando effa se publique o hubiese transcurrido el piazo previsio en el articuio
40",

Considerando que la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es: 11 de junio de 2001, se buscaron documentos del
estado de la técnica relacionados, con facha de publicaclén anterior a esta.

Se hizo la blisqueda de documentos relevantes en el estado de la técnica,
entendiendo como estado de la técnica la definicién provista en el articulo 16 de la
Decision 486 de la Comisién de la Comunidad Andina y las excepciones fijladas en el
articulo 17 de la misma.

Se encontré como anterioridades (documentos cuya fecha de publicacién es anterior
a la fecha de presentacidon de la primera solicitud de patente sobre la cual se
relvindica prioridad o de la fecha de presentacion de esta solicitud) que pueden
afectar la patentabilidad del objeto de la prasente solicitud:

Fecha de
(]
N Documento Titulo Publicacién
ADAMCZYK, J.J., ET AL
Proceedings of the Eveluation of Boligardil (cv. DP50BH) In the
1 beliwide cotton missiasippl deita: fleld eficacy against various JAN. 9-13. 2001
conference, lepidoptera while profiling season-long exprassion i '
wl.z.zoo;:.ﬂmass- of Cry1Ac end Cry2Ab"
AKIN,D.S., ETAL.
Proceadings of the
Beltwide cotton Field efficacy of cotion expressing tow insecticidal
2 conference, proteins of Baclus thuringiensis” JAN. 813, 2001,
vol. 2, 2001, pages 1041-
1043

v
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Fecha de
N*| Documento Titulo Publicacién
NORMAN, J.W., ET AL
FROCoeoon of he “Performance of bolgerd Il cotion againet
3 conference lepidopterous pests In the lower rio grande valley JAN. 8-13, 2001
vol. 2, 2001 pages 833- of texas
835.
ACKSON, RE., ETAL
Piocoedings afthe | Eficacy of boigard and bolgard I cotions againet
4 confersnce. boliworm , Helicoverpa zaa (Boddle) in fiekd and JAN. 9-13, 2001
vol 2, 2001 greanhous studies®
pages 815-819
STEWART SD ET AL:
"Impeci of Bt colions axpressing ane or two
5 ”"'EHW'WE““""" Insecticidal proteins of Baciius thurygiensis June 2001
volﬂno:’:. Berfiner on growth and survival of nocluld
o8 752-760 {Lepidoptera) larvas" (2001-06), ,
WINDELS P ET AL.
Medadefingen Van De
Faculteit : "Development Of A Line Specific GMO Detection
6 | Landbouwweisnschappen | Method A Case Study” 1909-00-22
Universiteit Gent, Gent,
BE, vol. 84, no. 5B, 22,
pages 456-462.
Methods For Transforming Plants To Express
7 Woouzs371 Bacilus Thuringlensis Delts-Endoioins. 1170572000

Evaluacién de los requisitos de Patentabllidad:

El Articulo 14 de ia Decisién 488 de la Comisién de la Comunidad Andine ef cual establece: "Los
Paises Miombros otorgardn Palenfes para las invenciones, sesen de producto o de procedimjenio en
fodos jos campos de /a lecnologla slempre que sean nuevas, fengan nivel inventivo y sean
susceptibies de apiicacion industrial”.

Se procedid a evaluar los requisitos de novedad, nivel inventivo y aplicacion industrial
con el fin de establecer la patentabilidad de la invencién reivindicada en la solicitud
en estudio.

Evaluaclén de Nivel inventivo:

& articuio 18 de la Decisibn 488 de la Comisién de la Comunidad Andina establece que “Se
considerard que una invencion fiene nivel inventivo, sl para una persona del oficio narmaimente
veraada en la maieria técnica cormespondients, eaa invencidn no hublese resultado obvia nl se hublese
derivada de manera evidenie del astado de la técnica”.

El Nivel Inventivo se evalud por comparacién entre lo solicitado y encontrado en el
estado de la técnica y que se relaciona con el objeto relvindicado y de acuerdo con
la definicidn de nivel inventivo del Articulo 18 de la Decisién 486 de la Comisidénde la
Comunidad Andina.

L.as reivindicaciones 1 a 3 y dependientes reclaman una célula vegetal derivada de

una planta resistente a insectos (PTA 2526 - evento MON 15985) caracterizada en

que comprende un inserto del gen CryA2b acompafiado de las secuencias SEQ ID

2034. SEQID No 15, SEQ ID No 16, SEQID No 17, SEQ ID No 18, SEQ ID No 11,
EQ ID No 12.
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El problema técnico a resolver con la presente invencion es la generaclén de plantas
de algodén resistentes a insectos incluidas las células de plantas transformadas con
genes codliflcantes para protelnas con actividad Insecticida. Los documentos D1 a
D5 divulgan el evento MON159885, elemento central de la presente invencién, bajo
diferentes nombres (DP50BII, Bolgard Il, DPL15985, DP50Bx) que comresponden
especificamente a plantas transgenicas de algodén resistentes a insectos que
expresan las endotoxinas de Bacillus thuringiensis. En esos mismos documentos se
ensefia que dichas plantas pueden expresar una o més proteinas insecticidas de B.
Thuringiensis (D5), dentro de las que son bien conocidas Cry1Ac y Cry2Ab. D7
resaita la combinacién de las dos endotoxinas en un mismo OGM. .

La presente solicitud difiere de ias anterioridades en que indica un evento de inserto
particular para el gen Crya2b en algodén. Sin embargo, de la lectura de la presente
solicitud no se encuentra evidencia que dicho inserto posea un efecto técnico que
supere los eventos conocidos en el estado del arte. Entonces, el problema a
resolver con la presente solicitud seria generar plantas de algodén altemativas que
comprendan los genes CryAb y CryAc para conferir resistencia a insectos. No
obstante, este evento de insercibn representa una modificaclén que no es
significativamente superior al estado del arte, dado que es una seleccion arbitraria de
una insercién aleatoria a la cual hubiera podido llegar cualquier persona versada en
la materia sin ninguna actividad inventiva (la posicién de la insercién no fue planeada
con el objeto de obtener resultados inesperados)

Las reivindicaciones 12 a 15 reclaman métodos para detectar la insercion de
MON15985, que consisten en la amplificacion simple de determinados segmentos
del genoma empleando cebadores seleccionados y examinando el amplicén
obtenido; asi como métodos que emplean el principio de hibridizacién para detectar
clertas reglones del genoma complementarios a ciertas sondas escogidas.

El documento D6 divulga emplea un procedimiento basado en PCR empleando
primers conira las secuencias que flanquean el inserto. Apartir del anterior
documento la seleccidon de primers que representan una seleccién arbitraria entre un
nimero de altemativas y el uso de los mismos para identificar secuencias de
diagnéstico y su empleo en la identificacion del evento por hibridizacién no
representa un salto cualitativo en la formulacién de la regla técnica.

Asl que, a pesar que se efecfué una seleccidn de determinados cebadores o sondas,
el método no va a difererir de los empleados constantemente en los ensayos de
caracterizacion molecular. De hecho, cualquier técnico versado en la materia, como
actividad de rutina selecciona primers y sondas que puedan hibridizar son sus
secuencias target. De esta forma, los métodos reclamados méas bien representan el
uso de las sondas y cebadores seleccionados en métodos corrientes, pero que no le
atribuyen ninguna ventaja técnica sobre los que ya existen en el estado de la técnica.

Como se observa, el objeto de esta solicitud podria resultar obvio para una persona
del oficio normaimente versada en la materia y derivarse de manera evidente del
estado de la técnica.

En conclusién los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asl:
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Documento

Reivindicaclones
afectadas

Requisito que afecta

ADAMCZYK, J.J,, ET AL.
Proceadings of the beltwide
cotion conference,
vol. 2, 2001, pages 835-837

1 a 3 y dependientes

Nivel inventivo

AKIN, D.S,, ET AL
Proceedings of the Beltwide
cotton conference,
vol. 2, 2001, pages 1041-
1043

1 a 3 y dependientes

Nivel Inventivo

NORMAN, JW., ET AL
Proceedings of the Baltwide
cotton conference,
vol. 2, 2001 pages 833-835.

1 a 3 y dependientes

Nivel Inventivo

ACKSON, RE., ETAL
Proceedings of the Beltwide
colion conferance,
vol. 2, 2001
pages 815-819

1 a 3 y dependientes

Nivel Inventivo

STEWART SDETAL:
Joumal Cf Economic
Entomology,
vol. B4, no. 3,
pages 752-760

1 a 3 y dependlentes

Nivel Inventivo

WINDELSPET AL
Mededslingen Van De
Facutelt
Landbouwwstenschappen
Universiteit Gent, Gent, BE,
vol. 64, no. 5B, 22, pages
4504682

12-15 y dependientes

Nivel Inventivo
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WO0026371

1 a 3 y dependientes

Nivel Inventivo

En cumplimiento del articuio 45 de la Decisién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacion de la presente comunicaclén. En caso
de no dar respuesta al presente requerimiento o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegar# la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
rimero de la Circular Unica N°® 10 de 2001.

ALIX NZA CESPEDES DE VERGEL
Jefe de Ig/Divisién de Nuevas Creaclones.
El anterior requerimiento fue notificado por fijaclbn en lista, de
fecha HWR- 207
CONCEPTO TECNICO EXAMINADOR TECNICO 2007-02-22
N®: 321 Cédigo N*: 202063







