In the US Patent and Trademark O fice Application for
Patent for | NSECTI Cl DAL COVPOSI TI ONS AND METHODS FOR
wORKI7NGT17T0ISECTRESI STANTTRANSGENI C PLANTS Heat heCTMNS2006/033867
Ander son James A. Baum Cat herine A. Chay Janmes K
Roberts Bei ZhangBACKGROUNDCOF THE | NVENTI ON The
present invention relates generally to the field of
pl ant nol ecul ar bi ol ogy, and nore particularly to
novel polynucl eoti de sequences and proteins encoded
from such sequences derived from Bacill us
thuringi ensis and that encode ET29, TIC809, ET37,
TI C810 and TinGhé VPatent aud Thadensantki Officet oxicity to
col eopteran species and to insects within the
super-order referred to as Hem ptera. Col eopteran
toxic proteins inghydeba2g pAleEBRY (an amino acid
sequence variant of ET29), and ET37 (a honol ogue of
ET29). TIC810 and TIC812 and nucl eoti de sequences

Nskageabd SPRIRBSTRRONS AR atIBAPR S CEAHRIRENIRLT-
TI C809 or ETRESISTANI TRANSGENIO®IANTSS are provided
that exhibit surprisingly greater potency agai nst

col eopteran species as conpared to the presentation of
only ET29, TIC809, or ET37 al one, and the conbination
of the two (TIC810 with either ET29, TIC809, or ET37,
or TIC812 with either ET29, TIC809, or ET37)

surpri si ngl rovides a m ptera toxic conposition,
parltoi cul a?l z \R,hen sleather deysengi et of swgeci es such
as Lygus hesperus ( STAtBush sShed pl ant bug, WIPB)
Met hods of maki ng and usi ng pol ynucl eoti des encodi ng
these and rel ated prGatberise AnGhiag devel opnent of
transgenic plants anﬁ? IaEFFF I%s that are resistant
to Col eoptera and He 'ﬁf% a P RYett infestation are

al so di scl osed. Envirorggmhanky-sensitive nmethods and
conpositions for controlling or eradicating insect
infestation are desirable in many instances because
crops of commercial interest are often the targets of
i nsect attack, particularly attack from col eopteran
and | epi dopteran insect pests. This is particularly
true for farners, nurserynmen, growers, and conmercia
and residential areas which seek to control insect
popul ati ons using environnentally friendly nmethods and
conpositions. Controlling or eradicating Hem ptera
infestations of crops is also of comercia

i nportance, and is increasing in inportance as

bi ot echnol ogy approaches for col eopteran and

Lepi dopt eran pest control nethods becone nore w dely
avai |l abl e, particularly because fewer chem ca

i nsecticidal applications are utilized, which result
in broad spectruminsecticidal activity. The

i nsecticidal properties of the bacterium Bacillus

t huri ngi ensi s have been | ong recogni zed. B
thuringiensis is well known for producing

pr ot ei naceous parasporal crystals, or d-endotoxins,
that exhibit specific toxicity to a variety of

| epi dopt eran, col eopteran, and di pteran | arvae
(English et. al., US Patent No. 6,063,597).
Conpositions conprising B. thuringiensis strains that
produce insecticidal proteins have been used
comercially asenvironnental |y acceptabl e insecticides
because they exhibit toxicity to specific target
insects, and fail to exhibit toxicity to plants,

ani mal s and ot her non-target organi sns. Mre than 250
di fferent d-endotoxins have, been isol ated and
characteri zed. Sequences eﬁEoding some of these

d- endot oxi ns have been used to construct genetically
engi neered B. thuringiensis products in which one or
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infestations. Additionally, a nethod of increasing the

I evel of in planta accunul ation of a B. thuringiensis
wonewokiwsdal protein or variant thereof is preerasgnos033s67

that al so provides the additional benefit of an

absence of abnormal plant norphol ogy for transgenic

pl ants expr gACRGROETND OFOIHEHNVENTEONJWDI i shing the

foregoing, a_pol nucleotlde nol ec
Tghetpresgnt mVpﬂtl )fatg geperally; tooihgtl; g:i(k pf & ecu?ar blglogy, and

more peﬁg? L§NShv) ioﬁg{d&legg’é@ 7s§gu%1laﬁs RAL Y ?e!n?smeh&ﬁled from such

e encod n 1 nsect pr ote| n as set forth
seqtlencésrﬂeﬁk_l@l TNl cpaiigpatsidariiethei encede ET3F, TIERAP.H1 k3 7n @ICSlO

I DT T Y
super—ora%lsr%fe%eg& %gz{ Eﬂg&rd S CbQQbQFﬁQOHC%ﬁstmStlﬁélﬁdl@BTE‘ﬂS]‘ I€809 (an

raln t encodes a TIC8 am no acid
amino asRi|seepesceasariet of GE29).i andSETBT r Momplogret ofaB52Per TIC810 and

TIC812 G TR et e Apaee e eSS A e oy el ek When

TIC810aﬁr €[ D dombid h(%efﬂ@r 6witWhETHO,i TICSOY af eEll‘37r omsd&:ticidal
uringiensis strain EGO078. TIC812 is substanti al
composmamtar@ airo‘tldedrltm 1¢xhitgp seiprisgly @fe@&ﬁﬁt PN (e reélle“rf’l’t‘m“rl
an i S9 d eqt n Ah d th
species aﬁsc8E{PaE t§| B r]gfg” éeeleln[]al'ﬁi)&r1 0gn(l)rlﬁ sect clf{ggf)@ &Oﬁ!rgg € anc e
combmztthﬁrcﬁqﬁe t\b@(TI@@lO bwitts eidter IETA9; TIGRON abEIlFB7,7<@%ICc8121b‘dﬂ7t either

9% or greater se nce m | ty to a. pol i
ET29, B URrereE b0 SorT R Py sac) PR g SE ok tiulary
when ppd'vu%ﬁympcﬁé ﬁﬁa@%@gﬁecﬁ&eé'u%h BetTWRAS hespRfus! (Weetr Girfighed plant bug,

ein or 1nsecticid fragment i's encoded by an
WTPB)L sMledtods oﬁ) alakimgcindatsingepahpivstegtidesdencodiag thesg @pg related proteins

A e L

Hemipt&fa iAReUnfBHoR ard MESdisaeeance i denti ty or any
percentage in between,or that hybridi zes und

Eoyiconpntalboranivermieds haiOLISER PG £ouER] i op eradicating

! ed fro e 3] amrest
insect 1g%6a gesn?a{)l{ahlggﬂé gt?}ﬂéﬁssr%eﬁé\%gg?oﬁ:;ﬁf écﬁnh@c est are
often t&ﬁ@ﬁg@@fof &ﬁdéedatfmhtparmdtmgf atech foni deldopienao lapd lepidapterafe insect

nol ecul e for use i a hi evi n roved ex res |on
pests. aFhip is k) tUpe 3P’é| WIS zi%ﬁegg‘f’enﬁgfé’ | i ¢l a%mal and
remdenﬂﬁlo%n‘laehﬁ1 i ?ﬁfeﬁbﬂoyccﬁfﬁlal Bidest PbAllAHNS alsu%CEﬂNﬁdereht’ally friendly

l'ing a Col eopteran or a Hem pteran insect pest
methodsraﬂdod:dmpdsutonﬂayCMIoélmg vleelag@ah@,g ipiera Hypstajions of crops is

eopt.eran or teran h
also Oféﬁ@é‘ﬂfgﬂalf T L 3?‘2&1}1%83 uen e?%fﬁgl %@?%ﬁ%y approacies
for col%?é%éf‘aﬁshrﬁp Lie 1d6 fefaan es@ &lohtrob ugh@ls beoset mbor tidélp available,

| C81 or SEQ I D.NO 19 ET7 Cﬁhlb It
partlcubmlyybﬂf@m@ofq\?@e Oéleﬁl&F@ é@?;c%ﬁl‘éa rﬁi’@l}%@é‘sf%‘? yhigly result in
bly transfornmed plant ceI l's
broadsgggtmér%%& g%aé'ﬂgtrnﬁ bre of the proteins of the present

ITheensédididaByedperties | dfahe d;ectsﬁqmeﬁa@élus ﬂmru@eznmthaae deen long
not i ntended to be lf mted. to

recogniged.] 5B. téE@gzgzsNGswe ]g@@q 9 RE ng }chq?@s g)grgs 6 crystals,
or o- exg@&jnﬁ #}Eﬁt}%&b@%@%@ﬁg@?&%?ﬁ?@g é@oﬁt@raﬂoc&%pteran, and

dipterdal la8@RUENGHEH de BeqifePaeat doe q:ﬂﬁsvsswed Conposstéons ncomprlsmg B.
identifying rel at ed nucle %(il de seI% ﬁnceg in otd ercially as

thurmgya@ve strains ghet Prodpes (1S OS{Rer 8287 U E6mm, y

bacterial strains including BaC| [ lus thuringiensis and

Baci | l us | at erosperous and Bacil |l us entonoci dus.

I nsecticidal proteins are provided that are

exenplified by the am no acid sequences as set forth

at SEQID NGO 2, SEQID NO 4, SEQID NO 6, SEQ ID NOG 8,

SEQ ID NO 14, and SEQ ID ND. 47 (TIC127). In

particul ar enbodi ments, SEQ ID NO 4 (TIC810) and SEQ
ID NO 6 (TI C812) are prow ded as accessory prote| ns,

o o o o o,
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i nvention. In another aspect of the enbodi nent, the
host cell is a transgenic plant cell transforned to
woami7arTr76 he reconbi nant DNA construct of the PCEASmI06/033867
i nvention. The reconbi nant DNA construct may conprise
pol ynucl eoti de sequences that encode aconbi nation of
r NBean s thayn eehidlty tombityhto specific target
env1romﬁ¥i1’?y ept&ggafbg;éllljdgﬁ%gésargg set f%lrr]t h in SEQ %D NOp 14 ¢
insects, mﬂlmnghﬂsagxncmym@plw emrr@ﬂmd Ot@@onmges OIZEIEIEF37)

T TR h D S, e
Sequenc-gg gﬁé&h g:srg’tﬁe S#thgecg %Pdot@ﬂﬁs %-533 badH udddCRl oMdBRiEE bénetically

COEXpr essi on e polynucl eotide sequence encoding
englneefEﬂ(Bﬂﬁtrbigzeﬁkz%iéﬁuMst in witieh ol gmu@ﬂeemepwaddqqgt@m @re expressed

encodi n ET29 sul §,
that cxhiR $4608 BECURPAIBRTOIIO TR ehr B85 eo oty ggbrded for
gnculh?r%?ﬁs%'a@ tb catl ﬁl@@fms@@dcﬁdal Q:Q])ﬂpbé’itlw mittang@dnlic plamdteRpressing

In a en|c plant regenerated fromthe host
one or mxtrai&t utsed:tlc;da(l dylta endotordn pegteiphios @@g,@ézongﬁgmg@pe jOf more insects

i ncreased | evel s eqpt P for
witin  BEERS et SUBLA, Pl GhaRE L ARt BBt vea
commercRYi@RdnOdhd R e CS8eR fshS&sﬁuHBHbWepélamltereeﬂ b risk thhtepnpulatmns of

plant cell, a rye plant ceII (iqu pl ant cel
target pesatinsgeta that ead on ! e cAaeHs plso n‘f’l k F’lOPaF"'%%}P‘@‘F?Jﬁ]OHC br more

of the Pox%ﬁt pg%ﬁ!l(led @)b & ?)Ia‘ﬂltsl‘a%dcﬂ therd réﬁﬁ% GaR&dPfRNde®Eing new
I'a a peanut plant cell, an onion
1nsect1ctﬂaﬁptote§iﬁﬂ th.at aargb¢ bal qdbnmbr mgbth,er wlt@r(}jhgs Fﬂna@nnamﬁ@pq their toxic

cue.,

effects éﬁr Udlffjg:gg]; o 59 g ag;gqnae gw&nf%gc%ig‘(gjmposhu%s are desirable for
producﬂgx‘%J Qx%h%ﬁ' glaﬁ?tls qht &@réss ode r a6 B. MhianRtichss ﬁnseétlcldal proteins

| ant cel |, acanolaéplant cell,  a ‘g%
toxic tocthk lsame msoomampﬂ aamwdlégla mearls dahmgnaging Ef‘élSFancﬁaE flelaying or

i i 55 SLFRoEL B e SRR skl o

of the oﬁ§ BRI sdtkialdhl £hts, expresaidtwiden pltﬂm genid planta. ¢ abbage
ant cell, a _tobacco plant cell, a.spi I anﬁ Ih o b
84(}% Bt mxm@s @th,lmg,toxpﬁ_],gfttgrlgpldgg%rén SB%{:I1§r eﬁew afsphgen shown to e
: I fR61vEe tdk#hRMich exhibit no host

effectn;e %ﬁ%ﬁ%ﬁh&%ﬂé&%ﬂ gafi’é/sk g?('l‘ mh'%g a}%ééﬁrégﬁegtt:ic i Clecl lex ibit no
range Sp@iiﬁ(thl pb Bintoxiwd have ae@v\ﬁmwngoteahrbltpnmtlcldél activigy @dp}pléppteran

or Colegpl)tg%}}asg)gcl:llﬁq gr?f{ Itq: g{g{rgptgrﬁggtaacq%: !&%PS%CZ IPFSe‘r Z\ lglﬁlgu [%8 & hneed for
1dent1fﬁh§rﬁevxﬁ %bieop@ra%q YASOr MerhiBiedih RBbeditic ciabdctigiddl cbmpbsikiens, and

ruit tree plant cell (mcludmgzzygﬂge apri cot,
methocbeﬁwc leonpelting ipfestationsr by gesmbessroh the opfera 2p¢, é—aniup@ya insect

famlhe%r gaﬁttlflllaﬁg(;@) S ant e ls]tl | Lia, (bﬁ,'; B #ﬁﬂ ?59 E@Et anﬁ y‘:ﬁ’igysomehdae more

partlcugalﬂﬁfpﬁ% ﬂie%réhusﬁbfdbrot@cchﬁ ItBiQ/faphkyr(thrgBjﬂlel(dlaa Hau [haygnclude those that
ack

erry, blueberry, stra ry, cranbe ,and t
are frqmh Kby ,geail irkyreea jpelRding eleag rorich gl r{Wé%‘t‘}Hbucﬂ’érhfo"tworm
t ’ RS SEN)C RbBBica barb
WCR) %ealgf’ lggcﬁglédécgl%gi%&%?nég ﬂl’;}éergor?ttr)llgP ﬁg(r)}tw DNA cor%st ruct, iea barbert
(Northdﬂnscbﬂﬁ Rdotwansy, rNCHheDtadamt&gewrngqva aave ilexisen Corn Rootworm,

MCR);‘S%@Q(%{C%T %&é&%&gﬁgzﬁg@t %ﬁ%@?\%&gﬁ] ]gﬂ%} %ﬂ’d %@%{h@ks om Rootworm
complé}b@iCR)SC(?}? Sfjlﬁ&%z&d‘%rfdﬁgﬁﬁﬂrﬁk@%tkh%@ﬁﬂﬁm) Carfdl guticularly
spr ng. The transgenic plant is selected

by mefubors afhiae @upmrmrdmnﬁesmntwg, ich ingidesornypingeRt Resigwihin the sub-
onder JfsieptBin dncligife oSeess, LEmHERITHERRY Tc oA Bk Eyaus buas
sugarcane, onion, garlic, grass, or dlcots such as
sunfl ower, canol a, peas, cowpeas, pigeon peas, beans,
soybeans, coffee, broccoli,_ cotton, |inseed,
caul i fl ower, Arabidopsis, asparagus, |ettuce, tobacco,
spice plants (including curry, mnmustard, sage, parsley,
pepper, thyne, cilantro,bay, cum n, turnerlc nut negq,

1. . .

_______
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speci osd). A nucleic acid sequence nol ecul e may be
constructed to incorporate a third structural gene

weeqr@teeencodi ng a third agent (dsRNA or proPeTnS2@8/033867
a means for providing in the same plant an additional
agronomc trait exhibiting activity directed to

(1nc1ud1rfg%§%1 IHekpgudTOlygud hasolans, apldysupelisis), assetsimbugs, bed bugs, and
exhi bi

ti ng Col eopt eran and/ or, Hem pt er an |n13, icadas,
flower hugntand| the seb-arieadtaneorieral inchding MErClHCaRRY Slf"é)r"%fhas ¢
ect ce to bacterial, viral, or
aphids, IF% erslr’(r%? {nil?l%%ndﬁgitnéaqlg%e resi stance, or for
provi d| ng a supplenental trait such as a herbicide

giﬁﬁﬂﬁﬁéﬂgwt’ Ryl Tl iasy e °
?FH%&HP nfanﬁthneeﬁjroWd@é? essl 'tyﬁeﬁ)tld@n doinPesitibdee . isdlard from B.

may consi st of the sfeps of inserting into th
thurzngzg;esmnﬂmt exhilzt pisecticidadlattivityf agagqst qateppier and Hemiptera d]llS@Ct pests,

and pr%gi%g?éﬁﬁeﬁgdggsgé%nf%hﬂ%d@ ?\%h(%é@? };t{c% %ﬁ? %%%Ht invention

prov1de£ Edntrbl of CHRoptefaSdnd MEhpleta agiet infebatiod by lcs-ekpneksmlg atde'at two
second nucleic acid nolecul e that encodes a prote £ th
B. thuriggiersit proteinsoim nlmés gitlsi s drsleprdenhBroB OSSR “prgein of the

two, reépltllrg #g%eaﬂgng L £R1£%s gl:v.gﬁ%}gﬁon of ttl"ﬂé e QHGHR | foteins for

S Intro Into the plant genone
prov1d11@%1 effelecasonage i térget Cpleopﬂedaesnd @Ienaptemgmmn@qgtst arh provides

is other than that oVvi r the fi
improvepeh din R EeSRe BRI tiggiblegh pind faghipRE insect
1nfestat{o'n§n tﬁﬁﬁhﬁcﬁla}-ﬁ Rl ﬁh@@b@ o 'ihdréh‘éﬁl@tﬂlé %Sbl&if’clﬁ] @ﬁ:mtc’i fusiudanion of a B.
bacteri a viral, or fungal infestatlon, nematode

thuringteasis sihsavtieidalo prdteinp pow[adamtg rag;jp1|§| @‘@g}d@@ t'h@} élﬂslo pravides the
rbi.ci de reS|st r r
add1t1o%a§ lé%’?ﬁi P8 4 2BsgER le nﬁrzlaor%] gﬁé’n%nt Jt-Pr al th' art trat gepe plants

Sl t's
expresshﬁgthgg%ﬁ&eﬁgcenent of feed proceSS| ng, and the I|ke
In

addi'tion to providing the ein of th?ﬂi’p‘ie sent forth in
meentpbing Gz  eitolysleofdmpleiie s PR SEL L0
SEQ I]gz\{q(zlz n}sgltaFeFiqfrdtﬁ%eghm%?ﬁéns bR E@SQ’V‘S Fhe (ﬂol/ﬁl'ﬁﬁie@ﬁ’&é fRlecule

anscribin ribonucl eoti de acid NA)
encodef@h &ftdcacitilaprofeim at |senﬁqrth/\n1eﬁEQn@b§~{%a ngrated herein as ET37,
I nvertebrate pest, r{}hol? control.. ert ebr at e pest
eXhlbltmng@LepﬁieF@rant PEShiTHiLRIfoEY, DigpC éVI f ol ogi cal function

ip% ub1B&iRERolRE1e2asS §& A0Fth MRASEQfIDAMIO:8Nis Qilscaproxited that is
resi stance managenent feature of the

1solated:fmipnB| fhutingiessiabtsan HEEOPE it lengoded ﬁtﬁ%ﬂ%@@@o 3Hd segysnce as
conprise a dsRNA nol ecul e, a siRNA
Setfortgg?gﬁé@ﬂ@y i RNA ol ecul e, or an ssRNA nol ecul e, and
Sil’kQLHnGthQ? pelgaGtEbtRlef aquénebiibiptdvidpdam s feul iimISEGeHR Ni:5 that

encode@ e % @2}?1;(} ajguggmlaegqs%@sgq%? tqrh\?@gﬁeﬁg(ggl)%éq which is isolated from
B. thurui;ﬁ/np e s‘iﬂaﬂl%%e M90S gtﬁtﬁgnﬂﬁl??ﬂéﬁtléa'ﬂﬁ) preegiont

Ion pro many advant ages over he prl or art
iidhing c@ﬂt&ﬁpla&ﬂelmrém dsbuh ysobaied pwiymlcém@é mqtpede encoding an

msecugxglgﬁﬁrts?q%g Pet HSEa BRSSP R RSB 3L ERoAR™ fogut 70%
to abohm% br g}eﬁi{é{' §equ@19<feaé1ﬂﬂﬂﬂﬂt y&o Qrﬁwﬁbtlws‘ﬂq&én&fas set forth in SEQ ID

onmer ¢ e 1 nseCt resistant plant |ines;
NO:4 aﬁﬁll&BQ i N@a@;otvr hangemgmagq;them] betwseni nLkg insecticidal protein or

1nsect1ﬁ&aggtg§1g1§1p gr(%yba%{ E,gs' n]%glﬁggl oﬁ;ori dﬂt?%?)giﬁ? gﬁolﬁﬁg Clgegsf_ed from B.

ﬂmrmglé S EanaECAENRS aSEQyhid1MNEAd sequehcB. thzttmnhnblgl sinkhs about 70%,
f nucl eotide sequence encodi ng an insecticidal ET37

about ﬁ@%t ghout 9%BOT RBONEO% prmaie SETUACE HICHHIYAE 28y §’8E$8%‘ﬁ%%m between,
encoded by the pol ynucl eotide sequence as set forth in
SEQ ID NO'1. SEQID NO 3 is, a polynucleotide sequence
encodi ng an insecti ci dal TI$810 protein. SEQ ID NO 4
is a TIC810 am no aci d sequence encoded by the
pol ynucl eot| de sequence as set fort h | n SEQ I D NO 3.

NN~ 1

o s s g,
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SEQID NGO 26 is a thermal anplification prinmer for use

in anplifying a nucl eoti de sequence encodi ng a ET29
wamermatsd sequence and is referred.to herei nPas/US2006/033867

pr372. SEQID NO 27 is a thernal anplification prinmner

for use in anplifying a nucl eoti de sequence encodi ng a

or that hﬁ @ﬂeg_uﬁa-&gstﬁﬁ gett S BilensEl3a polgaidentiieguquenee aeldcted from the
erred to herein as pr42l1. SE IDN028|% ¢
group costyﬂmgetf iSEChIR N&y? iaad SE NOe> o b epmpiegent thereo

mat | , le o
i TSGR RIS R IERRARRR Epdonsiat g cor we
achievin® frRpOv &l @liflessionas an dnsebividal exgieinss aphantas Jbe mssectlcldal protein

preferablantaebiByialoglsgl BN VRO Mot COSP R Br B Hffibtetan nsec
pest or bloﬁP 'r{%? %9%605&%?_?%%&’(30@@&5& hidb1ddptepiaidor BleMipidBn i pest,

0O am no aci d sequence encoded from
and mayt IBEEembd@ch tropl amiclexiide ssjuoncecenginsered {95 expressiQt ithajphant cell,

such as 1§§ Jé%goﬁégﬁgléqgmjfggﬁ%wony @Ejt guglf egt i de

dthéls olgﬁ [Hou@é @E(ﬁﬁaﬁbé&naré a56RlEIRRedhNUr ase i addptiag ttably
C809 and a second pl ant ex reSS|on cassetteS h
transfonamplanmllaexm@nm@sqr meiF §&theprateing ph thegreseppoNeRtLs. Suc

f fii
nuCleOtl?ﬁ 5?9&‘6%%?5 Frécé'é‘{no?]uqc as sgtt @?&gg@ rsecgltjg ort E% S'Egtlﬁ MBI SEQ ID
NO:15, NEQ3b NSEQ,| SEQI3R0L 19, SEY 113 ND:as) sﬂaqaa HOg%]quEEQQ) NO:34,

SEQ mi&%’%gﬁaéh‘ﬁé%% SERNBNG: Al REMss e SEODRRRR
Gﬁgcén%&?{e §§ AO%CaR" @%@f&fedl far Moﬁé&@n@ esd stusleotide

ression ssette encodi ng a Tl C809 anln?
sequencas fil oﬂﬁt{ l]bacteﬂa SEQN Puonss in other BacBby begierial slgqigs including

e SEBAE PR R AR PTG o =
Bl s saitsoopatete g i i

set fortlt w&ﬁQ 3 NQ: @8§@Qaﬂ@l Ne:4SEQ %&&b@rc&ﬁ é@?b% w ﬁ@ it and

s e EGHEY D L ARSI S o g o

NO:6 (’ﬂw@) 3fe povaledyst dweesscryrmtemst ictigpes@ys.eor propries gt offprwise
4144 and consists of a g t ex eSSI ony cas%%t Le ressed
stabilize r@dd?@@ﬂ%e ¢ 6FBISPUAT gy To¥iplgtio areRt P

contemégrg}feg)'{'lg@f 3 gr% Wh'\ﬁ?egégadc%ss%r y1 bfefs. aMIO80R E TR eglIBMG? are all

the plant expriession cassette as, set
insectididl fpkoteins B@e@ubltl@r%@r leicls 10D stbilitp apd t]g@rgf)g)pﬁ Haproxed levels of

nucleotlde uen pr esent |n
accumylgiion whengac |a ge)g&o&%: usly exp %@@ g ngC;@fU &LSTICS12

amino 544 %cﬁ&h@ét ThadeORlgBehcEd %@%eaéﬁplf@sabtc@eﬁleq ueﬂleesamchubcellular
second plant expression cassette encodl

compantinbwy n@l bath in g;eg(mt@asm osheth Sareeied £Q4 @seg@% g}l"% and %mulatlon
o e S e ) 20 0 gt e
differestESIbENIE é&npa‘é&@dt@ shEh 42 4 1@ @BLE eytbplosmcind an ET29 or

sequence encoded fron1the cond. pl. an
TIC80Q tpsgeied dorziasastien fyp P RCHEATY NG EBIRPIRg, b plasid. In
addltlo% n&ﬂﬁ’&h 10'?1“(?1J &3] b of SRENCHD EIRON br BT37MdeddkSdlong with
con3|s afirst plant expre33|on cassette
either @ﬂ abeli TIG 820 TdrCBIZR 1&npradeing irekudie gied compegitign sBab Ay surprlslngly
ant _expressi on cassette en I t
stbilizgaae g, SR P Ren 450, oo g” Do $Fokts FoirBEnds fh plan
cells a%fdc tsf me&ﬂc'i@alfdchxiéy RliRBled ewP EQ@REIIGIE Gas gidss as the orders
orth 1n SEQ ID 43. SEQ ID NO 45 is a TIC810
an1no aci d sequence encoded fromthe second pl ant
expression cassette as set forth in SEQ ID NO 43. SEQ
ID NO 46 is a nucl eotide sequence encoding a TICl127
pepti de which corresponds tb a fusion between TIC809
(encoded by nucl eoti de position 1-696) and TI C310
(encoded by nucleotlde p03|t|on 754 1407) |n whi ch a

I TR

. e
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proteins is intended to be wthin the scope of the
present invention so long as it exhibits insecticidal
waaebinnetyeat | east equivalent to that of the fBCI/US2006/033867

| ength protein fromwhich it was derived. In one
enbodi nent, the present invention relates to a

Coleoptegd éﬂé)ﬁbﬁi@t&){. PrHeScombihdtion dfprétefds nidjudlsogs expsessed as a peptide
acterium contai ning a nucl eoti de sequence encodi ng

fusion, farexampleysuch aoSEMD Pib#8i ns di scl osed herein. In

ticular, .th | eot i
S e R TR ORGP s of
a B. thurkr@ié)%%samw“@?g istgin FIE8RA foSEMel FouyohpistiEGE EGSOIS, Srom which
encodi ng

12 (SEQ I D NQ.6 d. SEQ |.D NO .

the polyewalendidagsegrpge (ag(EQ f%ghm @;I)?Q)EQ &np’:l fegg%chﬂ% IH% éT37 protein and
I A I : .

seo LRV MG IE o gEhountolen g i 0

NO:3 elhj'oﬂirtggﬂiéalﬂ%lpgpm_tﬂlmdr SEQuID lzN@ﬁ_ emeodinge thenB4'@9 tihatein are
are transfor a po) ynucl.eot.i de seguen

isolated. p FEGAO96 mﬁ\f“eﬁ?%mw l?)ﬁeg Iﬁf%%teg rwé}bﬁlf @8&@%&0 egg[ir}ag g% search

Laboratqg‘g I%E g&gfgﬁmﬂt gk&%ﬁ&l Serfiks SenRe CHNBE]1RAINRIEL)S SSIRACE 15 North

ected fromthe group consisting of an ET37 )
Universicp Sitreet, Peouienide6 b4, pursEnBotochdi Bigflapesyueaed, onyfhe International
.atl east seco pol ynucl ept i ' dh
Recognifigh GE RiscD RO oF NPT RS R B PAEOUS"S Poa) Pbecdure and have

been asPEAME BRE adtiRekich Nusibeds NRRRIDG-3 ESpzeme NRRIeBpBaB4L respectively.
bacterial strains, i.

e., E&096 and EGH078, . have n
EG4096dwwalsippsitedion e 3NdoPh ansh ERIQB bas g%’é&%\fz &h NEaé(t?o Fgﬁir y
fo aaLd | (ool €drieRBression i
e Het o FERRREER R Dol B R Bprsyin n o
plant o pBBE ceRUsomniAfing @ ddubleBgeapeatsetly emmltappoushe expressing a first
I nternational Recognition of th osit of . .
polynuclgogiele o SEBIRNSm "F’gr & hge p%ggglcgefogagt & Fro _cvé lf P the first
polynuch%Yigg EF@@n@ééﬂ&H&da b@l@gﬁﬁl@%&]&ﬁhc@ yEbaes from thediredt eshsisting

1. Table 1. Exemplary B. thuringiensis .
of ET28 THTS09, Bnd FEA 7 pnlinspotinidallyr pétiye(fagmendy thereof, and wherein the

po] ynucl eoti de sequence [ j
sceont BRLAENER L5 RE YRS, SIPOARPRICIALEAS, AGlgfottt e e
consistﬂégggtimw,oaﬁdmmlzy ALl ligetiiddalbe qubrciagneod iregecdin The first

polynucﬁe,@@@I,Sgégglgél%;fgglgteg &éé?e%’gédg‘fféﬁgoléé%hg; g@%@ﬂg%&éal; an?%éi QID
T

activity of the
ID NOE33hd[SEY 8 NO49gwhonst thasewnt gobinucientids ssquerapss gaienpressed
) Col eopteran_ insects of the genus Diabrotic el udd -
with hACFTANEO SERIAAG FEHISE cia i PiCbcTs 1B O e pesrign ‘6 e firs
' hbe SRUTS efaeflitfe Nlbedicivgl seevien Céireerel ysi controlling
pdynu%)ig&tﬂ%e Sé:ecg'lter a-chronmosonal pl asm ds on which the ET37
Coleopsmah FPgemiptirmypleeipesiiatestagion. | ocated in their

spective strain a,.si.ngl en. i eadi r WAs either th

TRE b Gpet Ab SEReaE SPTRY ey RN iter the

expresdiGR B f AR Secohlves@t BNAesponditng thespesint ueyentipo, disclosed
sequences encoding the proteins TIC812 an

T1 C810. Th
herein. né{thie\b@stpqﬂll)m@mp@gq ¢cied fremdhe g@@g@@slp@ NS %yag%éag &lel,gf? fungal
cell, aq%%é?eéf;ﬁlt gﬁenasé)%%f#l% %goélairdeﬁt, RRShdst QLS a bacterial cell such

upstream o ET29 codi ng sequence in B.
as a BlMuFihpighansélb et isiamsEEB6o chiteinnte iewprepudly Hewpieot thgeresent

nol ecule (SEQ I D 5) encoding_.a Tl C812 protej

inventipD N 1O PoST9IHEPIIRROHRS: L b F R B Egas pant cell
oy Dbl NphBRcE B8 i the FrésRhN invention. The

s o R o e Ty e
recomiihsitaliNA celsated may tchmpdye poiwersidotideasedueigen that encode a

famly, however from a phyl ogenetic perspective, the

ET29 and 37 proteins are nuch closer to each other

than to other Cyt protei ns,® and the TIC810 and 812

proteins are also nuch closer to each other than to

ot her Cyt proteins. The ET37 ami no acid sequence

s o o o ~N\N 7

-, Y pr— o~
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are effective in controlling virus pests, bacteria

pests, fungal pests, and the |like. The agents
woanmi7aapi7at ed i n such conbi nati ons can be expr e65482006/033867

along with the ET29/ET37 and TI C810/ TI C812 comnbi nati on

or provided through application of insecticidal or

combma?@ﬁ of vai af RO ﬁ rotdin$imagancoubllyuvkith polypemistoabtjeences are set
ormul ati on,

forth in S T 0¥: LAcalEBe0). SEBr 1) NOSRUEICE s ShedD §bragETs7 and
sEQ D NoIDIHTAIIS BBl orltifar TR B! b8 Es 1AM hole TIC809 and

Incontr I'ng ani nal pests such as Tl eas,
TIC810,! TEES0O hihd €F10812,eETAN chndhEITS e, anldt ET37 wadf "EIC&IQ wherein co-

i ncl ude al ong mnth the ET29/ET37. 10/
expressiemndi niei SALYBRCIERIG SPREPCT SCep 0 ?‘3&% g‘h@ﬁl Wi the
polynuc%laﬁ%% ?&gleﬁée i fRin ng@@9t ﬁ%r H20h otrh#mowm B@hltqa) x5 1ncreased

and so h appl i cati ons shoul FrOV|ded
accumuliatio of HEIOSAS e(ut iELTQP) pr Jﬂ‘éé ppratﬂne in cﬂliqn?laéi ,cg],l}

rt.icular for |ons I :
growth, c(ﬁa}rb? r?afrﬁ‘ﬁsr%m&f reﬁ:%?%ﬁ?fl t? Wen |e}gor§ t g)lrlﬁ%ccg Bt e% Faf normal
phenoty?@ ranH$€) ihAndreRkE RiveRd8 CRleopictdreandcanipteraainsen rd&sastance
d crops, grasses, fruits and vegetabl es, and 1L
Tirmtamsgmap piinhpelk of fhe EpREIEINSHIGREMAY CPOMBIISH BafAedleng cell. 2
ition | 1L,
wheat pf3LPaF gy e Sy 3G BisBl bl o MAPHRREAPEBRLATAL plant co

a sorghtﬁﬁ‘pﬁnt célg %Qﬁdeqjldﬁlce]ﬂ),rzoﬁgamn@p]anﬂ adled pigeprippa plant cell, a peanut
nplary cell's may

plant cqBs0GmHOTaboY sl BS AY Sllch Hes Meett hdRyng hept exess

fescue, Bl%gx{l erI'u‘ﬁB go&tch?r@l Berdtih, 2551, afte@alire), léHlAerdopsm plant cell, a
or Pseudonbnas spp. expressjng an

broccoli piaente]lcadwﬂmmmm célbra aaoolaglans calder pra planieell, a cowpea plant
i nsect i Ci SItI Ans of
et o 538 ST BT sk 5 s b B e
plant Ce‘ljloH Qﬁtﬁlfﬁv&e@@%@ cER\an ABshratue hlge Bell, aupprcegdimcell, a cabbage plant
technol ogy, to achi eve desired control of one or mpre
cell, a tpbatcs pntzePas spiewplant %ﬂ”aﬂ’fldu@ﬁé&PFchHﬁP&Wdeéi‘ged garsiey, pepper,
o 0 i148), t0sulghf beet plant
thyme, é:g?ﬁl&go %a%aa%h @g}eglr'e %Qétgr{ég Hiﬂg% ealtcnr(]i\r/‘ﬁglte \}ié{%) s égﬁﬁ eet plan
cell, a psaRNpland cdﬂ @l ggiec pbtamap]lamagelbraeceenoprp@&@glu  tegnip) Idﬁlﬁt cell, a

celery E{lg%tlbq:eléln @ts tgg}ggfgala%was o3 UJgt(?k galtcllglglitfg g@%r;})tocrel h sQuash or
melon Bfaﬁ@@gifq e ife, I it rf%@n[ﬁﬁnt ééﬂoﬁndlﬁkﬂﬁgap?l@ bp’rldoh,epeach pear,

a pesticidally effective amunt o
plum, 0naﬁgc, lemen,ohrmo pied phmhke)c el tesepplentspHb (mﬁled%uﬁﬂogl, hickory,

Brazil, QE%’I’ §V LRﬁf\aggl%gﬁ,l\é&g ng,tgl graég k) aﬁ & 11I gilq)%ﬁygﬁ%ﬁ rcell (including

blackb® 8, BVRBSrrl Sst@WBBIr £.58&fbeird, dddahpHEke), aﬂihﬂmpasplant cells.
contenporaneously i ngests al ong th the dsRNA

@@@thﬁlﬂ@anﬂl@ﬁme@?l%e%mﬁwl%ﬁ 1819 hGaERF B gl nansformed
G3Ldd e | Afe ithhnk lant may b

o conf LT GHRCIARE) pABIC Rk Racd BBl T BebEhic pant may be
regenefidtn Gome fhe $1)aﬁ§g€eﬁic\/\pllanﬂ'1 celV wif dde t preseint km'elnhgmdomfmayhbe from a

onset of resistance because the.two est|C|da
transe e @sdech B84 o PRI TGH EREPRPH{TTAEE Bt opTo e The
transg&%n‘glaﬁf‘ sasreléc?eﬁoﬂ&hriﬁ@gfdﬁ baddhsis@hd of % Rh&RBbElak and a dicot plant

osition corresponding to the Col eopteran and
that médeinichide maomotots eudhi asinozite, prhseie ryes bailes; ﬁetsfhl@ké’hﬁat sorghum, rice,

i nvention can al so e ess
SugarCRy STl dEHe SR AE AT O P eSS he ity By B Bps. pigeon
peas, lg%h? ‘%B @Jaﬁ@ doest, BBELoBNEoten, NiBsRds eqliciones Aiabﬁmpﬁs asparagus,
e genone ‘of a targeted Hem pt eran pest,

lettucet; mblatqq, spicé plaptyéinghidingsiusiy, Brsias. 6335 BafF]ﬁXeWPP%rp fhypyey cilantro,

effective anounts of the proteins of the present

invention and of the dsRNA's designed for suppression

of one or nore essential gehes in the targeted

Col eopteran and/ or Hem pteran pests. Plants consisting

of t he gene encodlng one or nore t he protelns of the

e

b) in normal cell

o o o o Y
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but are capable of being introduced independently into
different loci within a plant genone. These expression
woasw@t®ee may be referred to as a first and aPee@Sn®6/033867
expressi on cassette expressing, respectively, a first
pol ynucl eoti de sequence encoding a first protein and a
e el Qi) C Qeliah Dedt, dsweet potato,
bay, Cun?lﬁ ﬁGHleHQ }i%&%delg%gge%ﬁaﬂt%t ﬁ?)f ?%st pr ofpglaﬁ@can bp

carrot, t@ﬂﬂyp,Oéeléﬂye tpnnaitoelergg pliastc | iswaibeier wiupsh ok dmeles, $aiiofge plant
protein can

t he ot her e d
(nclacingieien Sy PRI PRy QEOBr raph 15 g, 085 bery plans
0 t URRSSIR! eraberiydedd ake slite)f ant hreenplants
(includingZld* Nrgplg%bs DNOIE SEO D NOL 17 apd SEQ I D ;
(mcludmlg@comg higkapoBezs, perat. WAL hazelaphnd dhe %%Agra ¢ plants, an
onstruct of the present invention should exhibit the
ﬂowerp%[ﬂsr ity to drive expression of the polynucleotide
I QAU@RE embediead, e tpk‘@emtnmeextnom mwtesa@emtmnsgﬂem seed from the

i ntroduced into plant cell ers t e._us
transgeniqplesiprasErmgdin éo’ﬁ%‘lnfp@ﬁ?‘inh’éla% EhEYs rP% ﬁé F%ns b seed
u t ¥ &enet &&eﬂenls@eqtafds 8¢ plant cell of the

may be g‘eveﬂgepﬁehﬁsl ?]lc)c}ﬁ%ﬁedé%tﬁ%g %mer?ot ers for useg? n a
present vented, darmay dieciémpifispting lofi the aegampEHdnspsgeRip plant, or from

hybrids Begivger PRl Of P Reor AP SHaL PG RS biabh e & non-transgenic
plant. fn \fﬁrhtsfé Qf, the l&‘?\n@éﬁi@%ﬁ:&{ mARYe SP&6A fwlmad éeﬁd coanrg me \almrem the
anced caul I flower nosaic virus | 355) prono d
seed codtmganutphlscs ehtrbmldﬁé AeMPEFidoTy :a&%gle#de éeﬁrde%qaeag r?a‘gﬁctfélcﬁie see
| ssue-.spec t r afsebd\oatine,
conto o TSR GEH Pl TR, Blnt hed QBB AR ki, o
microbiSIOHREGISM §eeﬂQQfat1ﬁgizeeC b(ﬁlbf: squdocnatiag, Mt @Slangepdtw‘d s¢qdo¢ﬂat1ng,

rice (US Patent Applicatjon Seri al 11\V075, 11
rodent mg@;lle@t sead eQnhiBngy %gns%{w g&otplﬁcsleﬁgi Sofing, a§tetrﬁl?’%eedAcoat1ng

{ at & st kigMRled FOJAL deBll RGat@ig, a double stranded
Cmnmnul 9%g§&%%QE¥ Qﬁ&_ eﬁé@%? I nterest to which theé are
RNA seled rabmhg, ammaﬂncRNAmﬂed ooating oo p smeHanterfeiieg RNA sopg coating.  One

exarrpl the construct ma I ud e
means §pio P g 5b GUBREL ortpl S et TR et A S REERECasNA
composiiths! i8Gb lé@ﬁlbﬁler JueB FaCA ifoleailéPwithEothplétatreaty ]])NA molecules sO

641, 876). The reconbi nant DNA const rt\ﬁg rgta
that stahiized @NAMAmIgwlaréw@eﬁs greqRretraEedhiay fing Qomposition,
enabhng 6]?162311:6%%]} nd f Qﬁ 83%&& 9y gﬁgféw ; dedRRAVRH Rt REding on the seed

so Inclu In the coding reglion
or the rﬁ’iﬁ:rdeﬁbﬁdﬁrﬁﬁént vathin theeédmarfitte sproutergseed bamicte repts pfrpn emerging

whol e or in part, term pate transcription of that
Sproutln@élo@ﬁUPCPfhg%Wénaé‘ﬁ’BQthﬁéﬁf‘teg & pol yadenyl ati on

15 %E&ﬁﬁ?ﬂ ISR ESIAE MM VSENhE QftedBRY iBRnfi6thelkeis 3prov1ded a

untrans regi on of a wheat heat shock protein
method foa rgsmramng A plant oesistarane Cokaptesars erdien Hemiptorag infget Hntestation,
Ot he elene ts . as well. r | t CUNSE Gt BN c acid
comprigingt & F1HRIL s@é ARsGEDe, iRig H}’f n% e rgfes I g%tt (%(Ii)]lng £ u%crtll on
molec Qhé%nﬁmgﬁorﬁo [ne t1RE Eﬁlﬁi Q@'eﬁcd&@ Keifiﬁst fppoteins seleated from the group
acteri al e construct nmay alsg _co

conslsmrgde&mma N@ﬂr&éﬂcw% b AP N AET 3hanbp pesond nucleic acid
moleaﬁ%é]?% ftlgf:t?%}g?’ the é{}an%ttg QbaS Gl & ng&%cg ro?din RERBLed Oom the group

€ reco DNA constructs

conms@ﬁg &fﬁ% mmmmemnd’me) ARCSRQI[DAYO: zomzmcas)max ructs are
desi gne

with suitabl e sel ctale sth d
dprebéainiaa thaoplanticell spntisins ?aléc piG198 @& ﬁgepi(g a0
The anti biotic tol erance pol ynucl eoti de sequences
i nclude, but are not limted to, polynucleotide
sequences encoding for proteins involved in tol erance
to kananycin, neonycin, hygronycin, and other
antibiotics known in the art. An antibiotic tol erance
gene in such a vector may b& replaced by a herbicide
tol erance gene encoding for 5-enol pyravyl shi ki mate-3
-phosphate synthase (EPSPS descrlbed in U S Pat ent

NN NS A

NN N AN 4 . o
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Phot or habdus sp., B. thuringiensis vegetative

i nsecticidal proteins, and the |like. One neans for
wacehi7aeing this result woul d be to produce twoPCT/US2006/033867

di fferent transgenic events, one event expressing a

conmbi nation of the two insecticidal proteins of the

Eieg%ﬁﬁﬁﬁng OB tthe Pland Gkl e tirageientst plent ﬂmpteapmssearhj)th protelns

m pteran insects, and the ot her S)(Eeﬁsm n‘% { '
wherein | theetransgenisl bt ibits o r@logpleEam Rgde PRPIELAL ]'t)ess resistance

Comparef}?% Pa%{ lacﬁlng gldtla}{&%&ﬁ plant. The third insecticidal

A EStl one that exhibits Col eopt er an
Th A&6HEd @histaliment thelgtrgs,ennneerttimatalse)@mwdcv@a methiodtfer epmtrolling a

ticjdal activit t hat bi t t
Coleopterg pyl/pyH e&ng%%aé%s%gymaa AfesBb of & Bt e eyl in the
diet of té?ﬂ%g@%ﬁtaf £1't ti¥sule Or Pl leeliN&QREssRICHETECSS, BEL) or, ET37

|ts i nsecticidal activity directed to
protein a‘lm wrthﬁﬂH@Sb@ beTICEﬁldepr@temf i nsects other than

d,He | i ..
R P T e A s v
find parh@tﬁaﬂ béﬂ%ﬂt 'Q'h@ﬁﬁiséd? bgkahst ABMeUPterad atldh Eleintiptecdini msecd:apests selected

proteins of the present i nventi.on may. b
from théegidipt obf Caleopistact a@élsqs cws‘ﬁtgg] |cif (ﬁﬁgs (pucujldae

ScarabaﬁlgnSI "ﬁo%o?l pfe%@f) &ﬁﬁ&e l@lﬁ@ul%ﬁ(ﬁl@ 'Eﬁ‘«ﬁeﬂldh%eeﬁ{d Bruchidae, and

dich as a ant tissue or plant cell,
from m&ubersay tad 61@61 Hehmd&aahdﬂedmg oppofidliyohs nsuerasf B sub-orders
artificial diet formnulated

h
S TR TR e ———
those fr-gm3 tﬂenﬁa%yn @hﬁﬁbn@ﬁ@z{ee' Thé ¥R eRBlaPy @Hléi%deri\rn irkects in the family

osi tl is applied to the surface of the
Chrysomelecla,e maty nmhele;ﬁheﬁeethatﬂr@/ fr@&htm@epld%@lﬂ@ﬁn%mp}\‘émg D. virgifera
nthe e . D, baleat
e S W At e T

(BZR) 2f& rBﬁlﬁﬁalQ W@csth dRoivot coplpdddt (BER) coﬁﬁsﬂm:gﬂ of d mhdula and D.
anount of the protein toxin provided is an
speciosghsecti ci dal amount sufficient to inhibit the insect

%? IES)L\%&IE{%E %‘[gf g%{eﬂt% mofe% feggay %C(}ﬂ@ttﬁ&&l R ﬁlc&@@raﬁ&i @I structural

opnen I nsect pest, or to cause
gene sdtRédcel dricyding a thérdi ag:emctdshb@t off praotsigead 8 rmaani@r pramiding in the
selfed (self-pollinated ener a
same p@saharbacid(ltaor&é ASIOPRRIG it %ﬂgblﬂﬂﬁsﬁfyvd@u%“m%%ﬁ" r08§§%%1%%?g frgre than
one plcjnﬁ!:p LT ansY el @nnest tedopRra 88Gbl Q{dﬁﬁbte@ﬁlohﬁédﬁ cofttoh and an
s produce plants and seeds that are o
additiohad rtosity o s Lepitlopterns pemct registanee, tIeEapENE %ﬁ%&ﬂiﬂ ngralhy fungal

1nfestatle${gfn%'g}agodg?r|8&18 %g%ee Ié)rrr] efor By o%?dnilég suhfﬁﬁ%ﬁ&? 'tﬁlt@%éﬂta§ a herblclde

nera varieties
resistaric® 8aif)ibifeld Reit) rr@%he@e@mt ab Feed agihancement qu dtaitt llhetsresults in the

Ther ef or &, honnzygous reconbln ts can be
exhancemeni e e PRacrisIge and 168 WKRat PEXALENE TR EPISI 4 the steps of

1nsert1rfggl\§lg n&lg] §%§J)11n¥ lof %?%ﬁ P 2 ‘Mﬁlﬂutﬂeﬁ?acﬂ_ Hﬁ)lé?:ﬁ?esé‘fﬁbdmg a protein that

articular utility in the création
is sele@tfedtft@ﬁst@ergrm1mlcamshﬁmgf ofc SEQeH2 iM80: Mnfﬁﬂ@@?) pmtSEQ Hg NO:18
rious turf grasses rice

ET37h Jaf Hevy Mot aanonicatc ke ha i abfik Mg Afipe o
encode%sa ﬁtt f EEctO ﬁ%Hf Fleagﬂéiu;f EdHsisting dF ISEY 1) @&>:187TIC810) and SEQ

pecitica these plants may include naize,
D Nommaﬂcsw)e Atxmrﬂexgaplewcsi mblecwiaribaitis itjtadgeadnipta the glant genome

encodgs%ga&gﬂgghgﬁgqotv s f<|) oqm}ﬁ@(at? 61‘%1? ?a‘ltf qﬂgt\?ig ’rotlpeggl'?agl that u%rowded for by

the flréteatnﬁlé(%@ondtrﬁig?&& 901511'1@61@@%3 Fiefdingoeetnot ﬂlﬁhaﬂ @ Lsp.tdepteran insect
tato, carrot, turnip, ceIer t omat o, egg pl ant

res1stanca: unbsAncespubatcrizhppid, Oeﬁlm&?i)ﬂnfei}e%@h Eﬂde refistapce, or for
orange, bl ackberry, blueberry, strawberry, cranberry
and | enon. In general, the %nvention is useful in
nonocot yl edonous and di cot yf edonous pl ant varieties.
The transgenic plant is selected fromthe group
conS|st|ng of a nDnocot plant and a dlcot plant t hat

o oy s o

o - 1 .
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protein or a honolog is being expressed, and for use

in the kits designed to allow the detection an ET37,
wOohk@BHA706 TI C812 protein or a honol og or the HETASL106/33867

of a nucl eoti de sequence expressing the protein or its

honol og. The skilled artisan wll readily

providingggﬁﬁ&ﬁ&ﬁ&lh%t 1B s amkithgdé asisanse trpit,avyidil that, atshress trait, a

fication of fusions of such proteins,. Suafngqtﬁslik
feed enhafic@MRM carvditithas regulis in fgreahwnerBant §f TFProeTRBR cig) the e

[ ant product ) iti t4 86 ition F
i TRAGE T RORAHELB FATEED f FBRRLH oL sppeicon o
controlliﬁ’% CAHaR 6 Feajipean imectc pest nfatitions aapolyhyclgntisigusaggence
that are intended for use gs ?ninal feeds or for use .o .o
transcribing addwmdﬁomaﬁdc@&lg}rﬁ‘?‘? Bl that Jpnghons; fyhen ngested by
i G i | ; i Effioh B 1MBRIONGP AP EicalFunction
1nverteb1iaﬁeg[1')n egg :t‘% S&E{jbtl ﬁ%\%the?;{a% I%ég%ﬁ%l% c cc))t ?’g r% seed n cotto ng seed
within ti hest 804 terond eawlesud] dctien onatian h§e¢tirkses,tar§?@ynwgpr’nm§g§ature of
oil, soy flour, a the |i carn u n :
e conyion abo W PRy Db 342 AR Ep SRS domprise o
dsRNA ng'x%l%%ﬁl'e, £EREA S0t MRSV Biolkcale, 5:03h ssRINA apidzule, and should
-products, and the like are intended to be within

be specifioefos dpliting anhessqntiab &pre P o dAREFOPESE FUEhas 8 B gs(ed by the
and %gﬁgositions 8Lnnatter contai n detectabl e anounts
compositipng Rty PPl 8 "88quences set forth herein as being
‘Fe2o51asdsitiorks Odndt ARyl stisvbesed fbya e puesent enventiodi prgvida many
ET29, an ET37, a TI1 C809, a TI. , T1.C812 Tl Cl1
advantages avloneriF S DERETGIROS AR HEAY Rlingd By opEGHG antages
] d gdﬁn £ ONL RN Bl LR s@S padis aghRMghaadnly those
nmynx%%%‘é%ﬁﬁ%{0|Jﬁﬁﬁxﬁﬁggftant gﬁ%duct?.egpe%iaLly if ot
that inf&0plaats) Dbthing tagikeennomhersofotommengiallyotipele Bt Eistant plant
) encodi ng one or nore qf the protejns. : : £
fines; ahiRPGHR 160N G0 BIEVELPRBRE: R AR LoRr oo BAERRhEREThcence o
LSkl dderfdemes elthtsi nventi on. Seed conpri si ng
quﬁmg%?%gyabfe amounts o nScIeotide sequences encodi ng

these proteins, or seed or plant parts that can be

i %ﬂ#g t contain detectable
gﬁggﬁﬁéfﬁhNgﬁgﬁﬁﬁuc .gﬁpg%%sequences or proteins are
WEONDINOREissE Bp Sudfigidnes pobsacitotideveenténsa enfoiag apfnsecticidal
skill in the art, in light of these exanples, should
ET37 pegdgineci at e that many changes can be made to the

SREPEONDE, 1 96! £9YT Carthbhal daRact | aGoddDmyt e peliynidieotide
and 'scope of the 1 nventions disclosed. Having
sequentd dsusst foatheén SEQUIDINEXT. bed the principles of the
present _inventipn, Jit.should be : ;
SRR 5 R Bpoipnife BHunes Sadfey Bl inst QIREA TRPHI0 protein
is‘Eq?]‘ﬁj REgERER! TRNSh cdatnmid avidt hepuendte patoded dyf thempslyohcleotide
principles. We claimall nodifications that are within
sequentéias spfarthtinHHQ B2 dk30f the appended clains. All
jcations a | C hésshd B TIC812
mhﬁ@:? A8 Caa?i? t%%lz%z%}%d BALEAEEIRC YIRRES Chéddthd

on are 1 ncorporated herein by
p1_-0tein|(eference to the sane extent as if each individual

publ i cation or patent application was s ificall .

ISR U P11y 7 A4S eening MK SHESRTPITER LY B poiAlicoride

refe Eﬁﬁﬂg anple 1 This exanple illustrates
“ﬂuaFﬁgs%%ﬁ%?}uctl ?gg%ﬁg'nucleotide sequence t hat .

fSRGUDONG:Ttis adhi ueingiepsie spilpmclgotidn EyRecsr ecefling an ET29

_mai ze plant cells. ET29 is a protein derived from B.
proteit-hyr i ngi ensi s and has been previously shown to exhi bit

Cﬁgﬂa%m@ Myl T8eet hfliRlackll etp@healenewlet Vb ythevimiynucleotide

provided I1n the diet to corn rootworm|arvae (U. S.
sequeriRatag pdt fouoh isSBQADN@Y5; 6, 537, 756; 6, 686, 452). Nati ve

Bt codi ng sequences have been shown to exhibit

unaccept abl e | evel s of probéin synt hesi s when

expressed in plant cells ( Pat ent No. 5, 500, 365).

Expressi on of ET29 protein in corn plant cells, and

specifically in cells of corn roots, could provide

oy
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Exanpl e 3 This exanple illustrates cloning of a gene
encodi ng TI C810, a protein expressed fromw thin an
woper7en7i76 Baci | | us thuringiensis in which thePET282006/033867
(tic809) gene also resides, and the identification
that expression of TIC810 exhibits no corn rootworm
' s Ak 20iRAGh sty polghReotids seqicptahdoding FFERIO from
sggfgﬁ;@ig%g EcoRl fgr agrre%t??rom DNA d2)bt ai ned from,(?. .
nucleotidepasitingi letosivslestide pesitia 6Fband gnegdingdi T2 fragg nucleotide position
686, 452), and was retained in plasm d pEGL303, a
716 t0 14yt t1 e vector capabl e of replication in B.

SHOID NID:20%4 & BamringidnsisqlynucRetddairqnente éBcoding TIC812 from
thuringiensis strain EG 1502 congﬂai. in .HpE%OB

nucleotige prsitinasl tod\i7|a8¢ epeoding EFShirem e Otlg‘? BRAHOR et 181 dwn
i i . . I . 1 od
%{%%3%?“{&%&8%&2&E%%@!&% Mle efRRingCENEE10 Zbfi nucleotide

I ng sequence was -

positionsS B hedlestiderpusitione6 3 7anuyk efcodingc ISR 7 froayneeleotide pBicy03L6 to
as a -1.5 kb Kpnl-C al fragnent into the high

1411. copy- nunber shuttle vector pEG854.9 (Baum et al, (1996)

! .12 My ¢f BiyRclebdA 3&freAck! 3hcollidgh TIO®12 from nucleotide
ex eli]:)t gqon tha?yga}ﬁ1 increase in the | evel of ET29

positioneixipresd and ancedingE B bmeawplsatide pepitiane/ 164a ¢ &t
..Th L1 | asni ,
SEOHTTE 1003 bR PP AR 2oy iy g ot

that enchd E111€R09 gelitélg. regi on to incorporate any necessary
exgressi on el enents such as, scg\or ul atiaqn %g,p nder11t leotide
SRR NO: 14y gr TE80§| ymingrcit 8¢ CHC%P%@S@ o fre G- gHe et

NgN78402 was introduced into the

Sequeno‘é%?fl%?éﬁﬂ%e%%q\é@ thuri ngi ensi s host strain EGL0650,
SBQUBSHONG it hablynaelebtide egienepoagmnteddar GVINFRAGR arpignt cell
not contain the native ET29 pronoter and that ET29

thatenc@ii%sr?srgquggpi%ﬁe?‘r omthe clone in pEGL303 was driven

§E6MIR N1k U LOTRCHRC hRrob S8 S Qieas® batodeF Wt ther paiyeucleotide
sequencing of the entire 7.1 kb EcoRl fragnment in
sequenqeEGEadBrth av8BQID NQelJpr esence of an interrupted open

j nme i i at ' i
BB IO 2 s EF R R ab SR cdructed oy Rplion in o
Pl et | b AEGL303. A FASTX searcn i the.
co ragnent in 03. /£ searc e .
SRR 11D AOHG3r BHIHBANTBP A 1A SOWEd P pejymycteotide
.7@i ensis crystal protein seqguences
sequengeﬁfggsgsggf?)gtgq{l EEP ﬁyg'%grti al codi ng regi on encodes, an
SHEQUD NO: tb secquepoelaxide biduenes coppirasédior expresdon in a plant cell
sequen identity to that of the ET29 protein. This
thaten‘?‘@%?ggg 8 was desi gnated Tl C810. This suggest ed
ts‘@ HNEOBI2R fanesieehdes avidt tigllert dnoodur by tles palkyducleotide
operon that included at | east the upstream Tl C810
sequengemeset fomdh in BEQ H? N6B17T| C810 was probably co-expressed

] nq b L0o moght ..al exhi b I ffoTel ¢ leotid
RN acBRol JHotReARaCH a8 or 5L T FAPRGRITA mucleotide
sequent® efRHin QI TITSA0 2BEQ AR NQuBndermhiprSértddan heen aspdiigh
1408. A single Nhel site was present. within trt}’s Jeotide
oFHR Mg N@Jdeice thepmal aBplilicatiog pHMeR 53 S 13 APPHL RS2 JpC
EQ L NG iR dil %&Q'Q%&M@%@m 301
Seque%%%?@?ﬁs%&%%ﬁgé Al Syqueh(ett SEQ 1D NO9 fr %_Pm '
SR EDtNOR3pds b thepmaB&Aplificaibd prifitee fEcsRIin smplfyipg e nucleotide
bi sected the Tl C810 cadi ng sequence s t
sequenseenqadngd BIGR Viipipe 8t § eé%“gan% 1§$i?ﬂﬁt§|he;aﬁ?%é£??’zﬁ'
%E(E%%é% Qh g e stbBfcatioh rivke forane ia @n’gmfyihg @ nucleotide
restrrction enzynes cougl ed with ligation and inverse
sequerRERnaldinpe @IS0 antino acidmedrcnenanddn reeredhie hetrin appisde-
sequence of the 5 end of the TIC810 codi ng region.
EG4096 genom c DNA (5 ng) was digested in 50 nL
vol unes with conpati bl e rediriction enzymes in various
conbi nations that include Nhel, Nnhel +Blnl, Nhel
+Spel, and Nhel +Xbal. Ten microliters of the conplete

o " ~ o~ o,
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produced small anounts of the ET29 crystal protein. In

an attenpt to increase the expression of ET29 in B.
wohw7ingi’ensi s, the ET29 codi ng sequence was i REEBUS2@®6/033867

into the B. thuringiensis-E coli shuttle vector

pMONA7407. The ET29 codi ng sequence was anplified from

C%?ﬁ : ' hinpBliSatRin 3 Ené&r RESIB2anHE@nER nucleotide
Sﬁé 5 ?ﬁ?\é&%st}l%&ﬁ%ag%?ﬁr a(lets E)lgkgt [ vellagi) . _Fol I%V\A'Qéﬂgg
sequencesagoding e BTG hinimpadidsequenes zdps rafered tohetpin anpr3o3.

f ragnent inserted into.the. 40: .
SHRCRIBELL 8 A AP BN 08 4 e
sequence%ﬁ%gdiﬁé QRTHDANMES had s&firageRaus refeyddtoftecaimbepr3720

assess ET29 protein production, thF resul ti &gf ) leotid
SEQCENDIN2Nt is thermal anmliGesayPriRgsion 46§ JHRRY Yie DU eonde

thuri.ngi ensls Skiad ’ BpREY SEqleh&e and is referred to
Sequemﬁ'%‘?fé’f’fﬁ‘%naaﬁfé@torg?gé %F%%@%%Q t?g nis SI'C8114 pr oduced a
hereinas:_:é%%f. amount of ET29 protein than did the original

SEGDIRING Barfs el SR A FHEBU TR S S ion vector
pMONGE IS &?ngshﬁ% o@‘é%ﬁf(;@&ﬁtsgiﬁl%&s% &I YodiSe a TICS09 protein

I'men t he t cel'l, or that sonme other
and a sedondtpbint pxEsssivn ¢asseiteencating e TECF1H MoE®I096 and not in

t he reconbi nant i n_was r.equifr f leC] .
SEQ s gﬁQ)n‘Eé dhdy g?&g@c AR A nseg%@r%s?zg{cogécg#ﬁrrg fij%e 'Ifﬁlstsplant
expressigffﬁéﬁgétf‘e_ dslsbietthah SEQUImENDEEIt i fi cation of an operon
xhi

I'ting honol ogy to the TIC810/ ET29 eron. O her
SHQ dDnNOsF0 Bt 2 WIES 1@ xarng agldpspasense @Fﬂgﬁ %Pma% spEpnd plant

for t re e s related to the
CXPIESSIF 8%%%%&%2“5?%’ @#%%‘ER?&%%% 6. A5.4 kb dal
gmtlgj qxt%;om ﬁ{] &gmg_tetif:rmmlﬂidsgrsggmamcﬁﬁ@?m i PMONRAL39 and
was found to hybridize to an ET29-specif{i
consisting B P dirstalans PXpresHen cayspde snceding %fstﬂf’mﬂﬁaég%%‘?“%%csog and a
' | Wb laREiREShsE tdEect6@iTICSIMt t ] e
second @%@%%?fésé%ﬁﬁ%’"?%?&%"@t bl d(Sl'?ggo) Sapopl . Env. ,
$EQr ThiNOD:3258: 3410869 28)inarasicasepienen neaded Hromofhe first plant
vect or pBl uescr,i pt .generate the recomnbi nant
CXPfeSSWﬁWUga%SSéﬁ%‘é‘SBaSr@ ﬁé&@% ' respectively. Sequence
pal i$ D85 it ReTosd Okdminbs@id séqeenal ettotivd ftonglid yecond plant
I nked genes simlar to the ET29 and Tl C810 genes in
expressidn dasagtte pgses frsinstHQ IR NEs2bo6. The 5' proxi mal codi ng
u gs : des| i ; § t&lenf 94 tyMONTEER and
SRRSO 1 S IRE oot haucyEe el 36 M
consistsP&H a/%@lﬁtdxg&sﬁa@ caedttef amcoding n THERDY Do 6id seTraBE2
S R L e e L
cassettedﬁis'gg%?{hﬁgsg%? RHAHLEQ ID NO. 1) and was predicted to

e am no acid sequence as set forth | d
SEQ ID NO:% iER3Fyndhdtichnuaeqjidgasognench apresind b 70514 an

. .am.no acid sequence jdentity to AtRICR09 amino acid
consitPf B P By OA DR At SRR P B0 i o
Sequenggctor pEGL325, containing both the TIC812 and ET37

genes, was introduced into the acrystalljferao

s B. .
t9EQ I GRAZiis 2 ATE BOS amEonagidiemsre AICREPdatom the plint expression
el ect r.opor atd ggdure. The resulting reconbi nant

Cassett%??%ﬁttﬁ? ’é&aﬁf@ﬂi (?J)'?g'duced a high level of the ET37
pgrj]g(g & ngglfig r \WintheticCuslpotidd %qwmamrﬁsinﬁ inHpMKMEG4 144 and
t he amount of TICB812 protej.n present. in t :
consista pprao RIaRR LTSS IR §ASSRHE, BCOdRE AFhioraPags %f@?%@. #ffiho acid
The ET37/TIC812 protein m xture produced by strain
seque 078 was found to be toxic to comrootworml arvae
when tested in bioassay. Because of the simlarity
bet ween the TI C810/ET29 and the TI C812/ ET37 operons,
and because ET37 and ET29 differ at only one am no
acid position, it is unli kélzy that the two proteins
exhibit significantly different insecticidal or
cytotoxic properties. The low | evel of ET29 when

- o o o o N a
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WCR diet was prepared in a manner simlar to that
descri bed by Pleau et al. (Entonol. Exp. Appl.

waas7h21e 2002). Twenty nlL of test sanpl e wer ecashkioeds3sse?
per well and allowed to dry before applying a single
neonate insect larvae per well with a fine bristle

SPRY i 3 is RITateso WaR &edb&eidd dhcoyddafromntle plant expression
ventilated using an insect pin. Twenty-four |arvae

cassette a&e&eefmésm&EQJEP%%ﬁ%l e concentration. The bi oassay

tes were .incub 0 | OPLRICENG64150 and
ng'léflgﬁey;&ft@ S5t 2 yx%ﬁeggcygﬁch%%te “n g%oéglr%éop feg?}ﬁvillili\r/) ng an
consists gﬂ”aVﬁﬁ-t PRInt bk@etsi@N taseeite Ermodinged chibraphest eargeted T3CF09 amino

ays, depending on the experinment. Surviving |larvae
acid scquEIce B RGREMIGHATS SHPEPSBRFRIIE eatife e chisyoplas; Brkile F1C810
amino a?lﬁ?%#ﬁ?%us' ng JMP(r) 4 statistical software (SAS

, Gary, N C. , USA). The bi oassg‘%/ data are
SEG tEd N4 Taib| 2 TIC8hemiss ukids seugaes encoded faqrorihe s plant

cultures of wld ne thuringiensis strain EGO078
expressigh fRAFH; ??gseh%%flbﬁu& I&FNQI%# and TIC812 were found to
tPX N4 (VG SHIERN0 GRiRo 0Rt WhBAdeas¢aeed Bt tHegsecond plant

significant |larval nmass reduction when conpared to the
expressionbsseftc ayset fnmhan SHIQRID BY:4Qor e suspension fromthe

i W yO Bt eStipes Aleatl et sy pRIORET and
consistsCSIY &iddiphéht 2RPreBBorCeys3Eie exmotingr MTIG&Scahiziodmid prqee¢enand a

was included as a posjtive cgntrol . Taple 3. Western
second PlantEXRESSIRD CATSEIOISePL s IEPLY P m ;. 2 -

ngar vial IeR0d dmiHldcRAkEhenBEckcodédr framCaS At plant
g%@aﬁ? lﬁgil?'g'nies' Esl, ﬁe@{gﬂgfm%l:co. 00 ??; There is an effect
expressidueats@ttt besd fatit in SHGID PFE48. 0002; and Means with a P

| 0.05 . Lgni fi Ly diff f
$800T2 Vol 8B T s, SR LS PRATR s oo

expressidifab Qi€ ¥PER ISHPM SHO Th&A3A3and TI CB09 proteins in
corn protopl asts. Synthetic nucl eoti de sequence

SEQodDNNQ@:HE B. at hugleatigiec pRAVSNCF €RATIRg Gt Eﬁéz'?we@gég)wmm
oy SRS SRTICHS el SR ROl b icsi

a

(encodAERY nBeiteidel Bositish T4ve 140M)nim evhichl 5 elopretinkert segnaicat(pageded by
is set forth at SEQ | D NO %14 The ntthet' c.sequence ..

nucleotidec pasifign BOEFD8) ihes heen rigirpdpesd @E@j? b IR I WO LR

| hidsi FADE] RLLAR kB (SehpdiPddBstn BEQe It of a
Sepamt%gog%é&% éégagﬂét?ﬁgﬁe%:s codi nth]Jn seqcuergcespf orﬂg'?'l C809 an
target ifdeCBABtwWer e cloned into expression vectors for

transi ent expr i.on studi.es with corn protopl asts.
é@ﬁsﬁ?g&éf‘iﬁ&f@g S ?‘H‘is%%‘a?‘%?g regi on(s) of the
TI C809 and TI C810 codi ng sequences were identical,
except for the addition of the chloroplast_ transi

pept DEX AWKy DESCREEION &F THERRESEN T INYENT] ) md
d . I . j ided herein
R L

nstructs for t Assay o
that endddSEPLT IFIBO9 TEGSU% IICHID REFIAR1 2Hoeiiecis vell & pfusian between

e SR SSE LRGN PADNBAZCE T B0, LOL 80818 i

i i J C810 and TIC812
T L

amino PYANG436eed 126809, ascthe-TNCL3T Prdteipsisionrheswepsn: EH80P| angl BICS10.
targeted to_chl oropl asts 4137 ctp-Tl .
Methods emoking 2gd 1eige ﬂl&ﬁpﬁm}Cb%ugiﬁ%‘%“eﬁ‘ieéé‘?%}‘eu‘% glr%g‘é’tgétg&l‘pansgm
B S SUELE 1N RR 6 CoBoptirAeatd Remipedainor infestation are
plants hEPRR: BAICACKE ARG tol, 10 ni M MES pH 5.7, 2% .
also dieldsed.asFh&Sromind Ae3skspraverided s Rsetcislel opwesisiony gither in
transformati ons were perfornmed using 50 ng DNA and 1.3
x 106 cells. TICB09 expression in protoplasts was
nmeasured using an ELI SA w tIg pol ycl onal anti bodi es
rai sed agai nst the ET29 protein. Results are shown in
Table 5 and represent the average of three duplicate

o o e —
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Table 6. Luciferase levels in transient assay
experinment 1 Conparisons for all pairs using
wourbkey2Krraner HSD, al pha = 0.05. Treatnents w POTAUS2006/033867
same letter are not significantly different from each
other. Exanple 7 This exanple illustrates the results
8k ! aBidls aPfeultuedi0f Arimbl anEgemients, or as
formulatBs 967 %S}W 18809, Tl ©809- TI.C810, and
1nsect1c1daﬂ mth@eﬁaem pr'bﬂ(ﬂ&ﬂd)se& prefewebhost #e8 suele gs geagterial cell, a plant
i ntrodu pl an ansf ar EY that
cell, or 2 yp3shQF %“1?59# e ﬁﬁ‘c%ﬁﬁrfmf‘? i\%h; o%?fltga]t f%ﬁl%% hte{r% i ﬁed aa
sequence ﬁeél%@l?el&ﬁ%%bl%m|an1§hrﬁ$lﬁar5§oupcfeobe iaftsy; isoharieh rfro sa partlcular
romeach other only with respect to %@ ‘
source, epsmyencre sagh atheevclsodde seqpNGSs ’ép‘lna‘é{}iﬁ-efi 4P FEEPYR2 pEYEin At is
enc &/F}ﬂﬁﬁaﬁe articular source.
SubStantllaﬂV eﬁ%né%‘%%%s Egec? eggerﬁge gt g e?gébmwﬁ%ﬁr ker pathen
AlternatA81y0 RAC hidfriol BRidBd@inee tdaarisf smb};w:nltlahy tbw@N@A 1@8an amino acid

contains a cassette for in expr essi on T
sequenceisglataddBaro. 2 RN fS@fCEad?’Fte&E‘?fgeﬁa'fa Qe 2GRl gpe eﬂ“‘k ‘S¥ence
An amlnoaqr&(fls gﬁgﬁc%scﬁh B0 aQhi (?QJ%L 8f & Hhﬁ%&r SraligelefCanlin6B0R safgknces that

oropfast targete pMON70513 contains a
have be@a&RAtinéividually mqheltahframea( pares@rab pousee, PUCSEEoUS SIS P4 such

dlfferentggfaél,%l@gf%gqq%?%?eg i."f“éed{’ or, d 8Bf%d%8% thegﬁg trp?(?fﬁitcg I Ehfhera In this

ransg

sense, t Elﬁnﬁkaaﬁt SerRRl Qfd‘ﬂ@ daclf bfethetvagioas aifferérit aimins Iamgj tiehmes A
" four plasm ds and ggéghosate sel ection were screened leotid

nucleotids seugeaceTagrm)e irefl dfom pdehRdentide sequeprs- A nucleotide

.e | ec I e PGE pRfducti
o RERE o EORCHR o RLAPTgBLE B0 ez fcion
or havi S&Qntdbtéiﬁﬂa{f by féfdrlece 16 @ae oL mond oﬁlhenﬂ'dlmmle saqutpgq:s Similarly,

| C810 codi ng sequen relevant, in
amino agifyaueTpE R be PRAEG PHBEP%]W oy ErHEFRCR (oS °“c?o‘ﬁtf3?rﬁ|°rﬁher amino

T, g?; LeheeXxpected to exhibit two
amdsa%@ﬁ&m§£§§ﬂgke taﬁ13 ‘gmwgseéhence because each codlqg
Smhﬁtwpolyﬁudbmtxde rseﬂﬂlenmm afsthg prespet ipyentipa arapsqferably designed
el enent. Transgeni c. cont rol i i
or i st & S-S P b AL a0 By
part1cu1§1ut§‘9‘1ﬁs@ct§’c%a@ rbt8Rs lehd preednt afiventionri adferosd af as ET29, ET37,

Pl ant s relgenerat ed after tran%flﬁ?rrrati on ¥m th ¢ th
Txcso%m@@rslaﬁdat anidnT16g 2dprojeinsh e ASy B0 PEfugaER gt any ot these

protein%-;(sa 1&%8 g% d‘%gﬁﬂgﬁé; E%(g)%exh&b }?ésghf‘ diveati&e s@li’&igeasi Il exhibits

substanti al |
insecticdd Aty phRAGt dpesleantd dhaboé cheefiill tength, protepi él@m yhich it was
characterized visually by a chlorotic stal k, anong
derivedot her abnornmalities. The TIC809 expression and/ or
aECHIL Abb@Ahehe YR ﬁre?e‘ﬁ? 5RG8GoNR14BY & 4 BRlogbiyt pude Qulture of a

ppmin root tiIssue. fteen ROplants transformed with
B. thurhdibibds] B&tevame camsmy@a foeleptide propergecencefingne or more of the

proteing ﬁlésc{l %(Z é?ry{rrg ' kr&gaéﬁ&ﬂ?rt Hle ggt C eo?ﬁg q%{égce%?agé/ HONIOR oM in SEQ

presence
D No°1f eﬁdaam@fEMf @EG &b &rD:-2RSEY narNo«zeafcoaimga;&@Bmw (SEQR NO:4),

presence and intactness of the_genes qj
SEQ m> mo Sypnopling cipgs BaDrNedsmHh-QodY Tngeding LT2608EQ ID
NO:8) ”«té,n@'é%gﬁ %%eil\é@nrt]t %%mtegha?l élflgﬁﬂgérﬁb%dlg ASefPdifYas TIC127

o ex

(SEQ nmm a6tcpeb@ng SWE) B NOAC300 bijvlagieilly. pifb eultewenay algo include
14 events displayed an average of abo t, 12

those b S HERBME) T § AN TRGICHGE AUTBE! (1S BiFRLRLFAKTIOR or with
two orlrgrexc\)/rglp%l}%ilcl-gl) &80 ?eqkéhc@% Qat letaétsasﬁ'l%t f)él?ﬂl%ﬂecftird@ @b«?ﬁﬁé@ béingselected

one 45 ppmih the

from teX Bidap tcbﬁ@sttﬂg&fgih@[t%sdodimﬂu@ﬂce enpre ggaa goding sequence, and at
accumul ation. This result suggested that the
co-expression of TIC810 along with TIC809 in the plant
ti ssues provides for |nproﬂéd | evel s of expression
and/ or accunul ation of the TIC809 protein. More
S|gn|f|cantly, abnornal phenotypes wer e not observed
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protein was detected in | eaves, suggesting that RCc3
pronoter activity is enhanced in root cells. 8 of the
wa2oRDpi7ant s exhi bited a TI C809 protei n conceRCTAIS2MN033867
bel ow the | evel of detection in root. None of the
plants tested exhibited | evels greater than about |ppm
least a se&lnqgéb? ndclbofigd tséc%éﬁee i d8ldcadd feamshe grotp wonkstinghed a TICS10

of a e3 ronot er exhi bited on average abo
coding sél]udnqypzdea ﬂ@&ﬁp@@!@ earence o FEXARRIY ebaﬁWH"a]aﬁfﬁ%l‘ lﬁtGA'O%

and EGfR]%g]ul ¥ l ﬂépﬁ)—iQ in @ Rbfhetn lelér:]g'i I%?faﬁ'égeﬁrch L%boratory of

a CO- expressio
Agrlculttifﬁlcﬁé&arc@as&vib@ C@Entérh@old;@nbn NREL)J {GST2A £ 1815 Nomtbt Uniyersity

e 7 the TI C80 C810
Street, P@m@g ggggém @u@pgﬁttgﬂ;er EF%&% og?tlbq. Ejiesrp% hona{sﬁecogmtwn of
' FSCIRavR BBl d
the Depeif R S FRpe AT E Ty 03?53‘2"%%%”2%‘?% promoters. in®

the accesfsibln%uﬁibamﬁsenmale@ﬁstcbﬁB tassettes were designed so
that expression of TIC809 was substantially |ocalized
to the root tissue using a RCc3 pronoter, while
"[%i%rlesﬁlx&ﬂgﬁ El,@g,]tgglws d#nger the control of an e35S

prom) er 50 cont ai ns IWO expreSS| n Cassz)ftt
Bt StrairOn eI\IaIaEﬂlftS.tEH(SSE Q?qus ontaoed ¢ o AR Inaumbers h) Perastt

raotod Tl CONo

t T < U— T T CoOUY L] u (i
EG40965; @H&tm ari ce% Jf’{:)(?gdlm)tc:ell W?erim zellg%gtgo’g]hgggki

pT P70 1 rtpyy, TRMBI2at i INRISL Be3iB4t 0 MaywBe2005
EGSO78h OW?‘ yI%'Dr anscrli pti Bn term nthi on and pol badenyl ation
sequence. The ot her cassette (SEQ I D NO 40) contai ned
chl or gpl ast._t gen%gq:H@&ﬁﬁg EPST aey forth
qﬂrhﬁ ‘gglalragf ?thgrrgl tt“%? gygn g%tg&dgegnot er and a rice
at SEQ BS NOV11 NHi® Beqheaeasxbibits ahoutdlo % sequenceadmum t@thmp@lastnucleoude

o R SRR L na 5 A O 1198
as dlsclcgseﬁlhe{ %He ‘ﬁ%ﬁ 219 I\ﬁ(gqueﬂ?eeﬁTﬂ"aﬁlﬁf% dcDscRueic@sataiRd from SEQ ID

casse chl oropl ast targetin '.%3 pti de d
NO:1 1scsewlﬂoﬁg a8 SEQEMCEO{BEQns G tindah activiy ﬁ@okmn is demonstrate

respectivel Pl ants regener
e GRS i PRSP IR o
SCR, ah® HeBflplefinCRREN BT thegdueIoRAL dndhé vb@sE € sendifctingesequence
| CB09 and TI C810 codi ng sequences av ,P,&d ences
analysis ofcthe tehfe&ehl@nmo@ab@fi%n %§’£’1 high ]Ff%[l 32 ?I’é]:# %@gﬂg sequ
are locagsi,cfolpgc}l%P gzggzc% F Lstr s L 5ﬂ f¥ad gqrdn?é’ @/hssld@ﬁtlﬂ_éo@ﬁ&eam of

| on. transtornmed w t
each oP MNGABF0aek HTROt Qﬁtnora:aémgrﬁngaeatibgse Qo@esppmdm‘g cepgctively to

sequencgg {@pg!xﬁgé tlg:n\l\gré&;gt}sg’ggéég frlafgég ?(% nel%eég%\& %ggﬁ@{:‘lg‘étgde molecule

(SEQ 43 %Qccpdl t STﬁZ@l‘Ob{)&?&n TEE80 9D I'0t4)ai Cptisitiontd lenmedlately
evel's from out 0 about 6 ppm w th nore th
upstreafnmf tek Eﬂ§9oéochmg seyendes iresBhi IBiingignsTy €8U9 FEd &t élihe native

polymiglgecsnpreore gl Dol LB Bect QICRIE BodinXSEPIBENO:6) is

pos1t101q&it ﬁﬁﬁib@iﬁtei}f) péthanAss & ERVEcadidgr equerme cmnBlI Buiiogienfis strain
T1'C809 was greater in pMON64151 events than in events
EG5078ener at ed using the chI oropl ast targeted pMON64150

Sfsecticidal
%pﬁ?gefﬁ%@é resa!EI s are é‘%ﬁ%el slstgﬁwc%lﬁd%ul teg e

toxin fRRIIA MKFVEs fidgn @ﬁﬁﬂbgmﬁs penpediivehthE | KE99angad7 proteins are much
expressed fromt

e e35S pronote 13 d .
closer m/@mqtggl) tharra c@h% é@}ég{rota}nﬁf @1} m%p%/%éé’é‘ﬁ %11% %ems are also
Oof 438in6 36id sequence shares
much GIp4SE 1 G B it AT BrRos, VNGRS T difin 36 s
| eaves when expression was controlled by the RCc3
pronoter. Both pMON64150 and pMONG64151 events
exhi bi ted normal phenotypes, Exanple 10 This exanple
illustrates Hem pteran speé?es i nsecti ci dal

bi oactivity of conpositions conprising TIC 809 and TIC
810 and honDIogs thereof as dlsclosed her ei n.

S~ "
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nunber 60X713, 111), were tested individually and in
conbi nations such as, for exanple, TIC809 plus TIC810,
wobanotokwi7s toxicity to the WIPB. Crystal prot ePas/Us2006/033867
expressed in the acrystalliferous Bacillus
thuringiensis strain EGLO650 and purified over sucrose
about 99‘%t seeﬁ oA 4Bty vadethaffbNBT29.S PICSS0 and TIEB12 deliibit sbout 97%
ose step gradlents (10 nmL_each o

amino aci®-sequence cowilariy 1t9 each Tother. HAICSH) fxmtﬁlﬁaﬂtt 63‘%0355}1110 acid
sequence@trp{l%{ﬂbWéétrolg'g%dj ?nd ]f:‘ P37 WRESR %lg@gl@ﬂz ZRotee:ditsBBbut 32%

uge tube ckman I'nstrunents,
amino adld‘ %equeg@é indM ity ;%ETZS@%&E’ET&SH&&E mﬂpﬁws(tmrﬁrlﬂ\m is based
|l ayered on top of the gradients cent.ri e
upon Paif\gise @DSHpents ,Lpgt@)eep dhe Rroiean%p31pg] t%”%ﬁo% gﬁfgagfeugéersmn 10.3,
QUi a8 SW28 rotor. Protein crystals were
Accelrysﬁ% bg%re]gg%r om ei ther the 55-70% or the 70-79% sucrose
I Bétidance vatdths ysemendaeition? Seyiain Popbinagony pf xpyession of the

TIC810,|”1H§t§é$,: %%%72%3%%%8&%5 i{snlgda %ﬂs% R bEGsh B achieve a desolreable

concen ration of

elevated ﬁ@&etl s()f Hﬁ§ecﬂl:1|dbl' tdif? RiGdumulBgorCat ﬁﬁ:ph@t asells pmultingcn improved
Donovan et al Appl .. Envjron. s. A

1nsect1cuM1 cacnmtp Idtrecftad t@oertaig gFgey( @glgzst?rant%lé @@Btpa%ﬁ‘t Ssget pests.

polynuclﬁ)gté cfe fh]g?rfcg)éggogflé%ﬁ'fg g%ﬁ%@‘%oe%;ﬁ;ﬁésse d@fﬂﬁ pdEMicledfide sequence

e Lepi dopt eran
encodmgQ'QQ‘ICéIO: fofih Fo éBhyévBMnhiddedSe?plmen i, o@cgmu]@gm) ofythe ET29
ach incﬁ)uded as negatlve controls,in the f

1nsect1c1éd3@9temgg,a§}qsgq:eﬂ,]g S};m AR PR ﬁﬁﬁlg‘)té‘;ﬁﬁeﬂ}‘?nga eg? rlil% T37 can be
co- e:xpreﬁe%8 %ﬂht ? L}J ti)é.}.t%%ﬁd@ XPQARAEE teRcddifs AATBINAL | RhicoE atnhenhanced

pr ot e ns and as expected, no _st untE
expressiofl dantthSﬂ adduinulateneofd dtee BT 1me@hc1éﬁlppg)é@n Olﬁ| Y hogt et 9 It is
or to an f. the ot her, BT y an
enisiong 8 SHEGRHAG BT Q168 1F o e 80 oo s
chaperoﬁé bf %E BGRy WRBinGe R derbr s@bilbatiomt aceadekiticnrindamprdied host

|oassa s were expanded to. inc i_ndi

range bmagmu‘ad ofml@paEiﬁ’V @ﬁ@Taﬁpﬂ@smesmfm gf&mo"f f/f%%i?&}»"élg with
and ET37 Such

157 of b s T OHESR PRI fanr HnhBasL & rored BED. Suc

combm@ciﬁih's Qté Rebrfddabihbietand stibilsl mmctiaﬂda]ammmsttg@ns TiFughermore, the
plus ET29 and Tl C812 pl us

stabthzepﬁ)q:qr@pqsttspngﬁzghthggﬂsgr[:@arul&qst g}-gl%g\ﬁgﬁ E Errg%r é% & Hsecticidal
efficacy 81‘&5&9& & C't) ébgté%é aRd ﬁé?mbfé@arpir@@&%ﬁ%% gdnnghyo of yhet i’lﬂlVldual

dual protelrns. However, conbinations of TIC8 ¢
compor@htsSofEiie @onposifionss OQ) reeomblbamte@llgnéiahléli* arkigpl RIOTeLY C%{}%?tmg o
mass reduction th T 812 838 - exhibit
either Figdy ‘Preé’g an f SFﬁ fe&g%% VY m | caglsgléﬁ@?é) neither o0
PET2d/EG8 Y Acalmnetic, rdv@d@sde\teﬁs M RBeoperdn tdndaﬂemlpteran

increasgd e o o e B o or of 1)

insect ESiSAN¢es thabyiete PreviNRSE, ungitainphle Wih %m%%%ﬁ p{%@g@ BI37 and
ET29, q-qxff gesgﬁSt ed %g%n%g’ of ga?fl&n{a?% ﬁb%f’%ﬂ%x pE4RRJeCoflthe cell or

usStrates construction of Cassettes for
organis@X BoRSEinA ®f FLEBRLombitlanr ceTlsCRl1 @ camparfrorndd ageslitarprestipg either

Pl ant transfornmation vectélgl % ?re constructed to
ET29 cauﬂ%éu@hﬂaé’ﬁeﬂcé\?él 1§ @2 0f r oot wor m t oxi ¢TI C809

%Zg%@atl 1ﬂaﬁoﬁ’§ ﬁﬁ&%lso\{%céﬁﬁ@ss@ﬁi aiphinbglong with at

sequehces may be used to
least dife- @dcﬂmeﬁai ﬁisé?&ibﬁlaanpioETrBﬁlﬁcmn@frpmt ¢ithep bg;og%th,c@m%@mg the
i nsect protected Ia ts 0 h
combipstight gx]@lpgrpgpftoql og r%&%t(i% orfﬁ %qthéﬁ:f)%t@ln Sonftising the

-express
Sspebikt hé it rofe@lis ofcthe G—:tzmhglatlon This
Comblg%{tﬁg anﬂ{oﬁﬁgto‘é‘ﬂ&g Qgﬁ%—%ﬂ Saetc::tcsup?tul at | olg]%f ET37 .in %H ¢
secondc&lrhbinSiam, I“dltl(ﬂyl,nchld@%ﬁpr?éémo@hl @ﬁecvpéehgr%%r@o $a means o
ET29 oreven TIC809 is sufficient to achieve stable
hi gh I evel s of accunul ati oq of ET29 or TIC809 in a
host cell. As indicated her8i nabove, It is anticipated

that proteins of the Cytl and Cyt2 class that exhibits
from about 15 to about 100 per cent am no aC| d

o - s . pr— o~ - N pr— e — -
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10. The conposition of claim8 wherein the ratio of
said first protein to said second protein is from
wahoor021774 to about 2:1. 11. The conposition oPCTiUARW6833867
provided in the diet of a Col eopteran or a Hem pteran
pl ant pest in an agriculturally acceptable
Coleoptéiah rIH%e@E k@Mstantd mARGAHOMPOSLEH addieibndll @owinklinahde diut are not

limited forthe, Gofeagteraionins 3 and Sraeh (Gsabs TRRT ARG Tica07,
S
TIC417£’§%E$IIL@m%l%t glr gﬁJ pegx% Igfhg%ﬁygal;fs?ééﬁ QR 'E_fs@%’\%mvaﬁeus other

comuodi t
proteinsPthedisie teeBhowh ng eahibirt @rltaitren ameutitiddfactvity sech as patatms
protein sel ected fron1th&@group consj s

Il
Cry3 Aaprpgantaad mMoBgiPeCIfh dnse i oG B Somampitge species
the group consisting of TI C810
such as %@ﬁ%ﬁ&?%&%ﬁ%ﬁﬁﬁ%dl ty product conprising
HE2® ot 4T3 praxinteach 1dy ba dambirehwitheSIGCHE g@éﬂﬂ@&b?e and co-

o SO508 S 5l B L SH 840 GG o i s

ColeopfaHil i8Rt f8t SRAUBNERISAEHEMsNEd Bomesl i Gngre B dhesgpeof etnmon
oleop ron1theﬂ§r§§% consi sting of TIC810 and Tl C812;

plant pefstsr slectpddtan i %EHOQEtCQGSINHEEn"?ftIP@lWﬁn B8R P;@ﬁsn@lfﬁ?rlemlptefan
ET29, nd I |
L R T

are eff&Eﬁ&dﬁlngcg)ltr_arl%dg v&us pSﬂ’ts (bﬁ?cteﬂiéiypestsn?mgdtpesus ofd the Jikandlhe agents
. e comudi t roduct of .a

contemblaledcifoguat SATMPRBLGR 531 dn SRR SY BPRE ot Bt TFIETs7 ana

TIC810f 895 &%ﬂﬁnﬁioh %rcgltotvﬁfédstﬁ% sHERblicARWPERMhséRR Ml or pesticidal

ean ol |, soybean flour, distillers!
agents dnyangtagd&ﬂmuﬂlyd sg:ce(ptabhe §@m]11atgm; rpemapgrwubofp reaFfieg| such as an

el ST A A ELPEl, BERp Btosiions

would §@M&%Lﬂnn%6ﬂﬁ&[mg QhinddYpefts QEHCASSEldkE, tldksmi&eh mite& amd the like, it is
maki n ant cell resistant to an insect

useful @on@uq?%alﬁ@ with et BFH/RE3 5 ant TR TIE 81 C?lﬁb@ﬁﬁ?fé%‘éa%t that is
effectwggisecg(t)nt o'll(flr% 41 grg;g of tokh\é? @@Whﬁfl the &Qﬁﬁlﬁatlon is directed, and so

toxin onp05|t|on conprising a first
such a%_?_ﬁ&z@ioﬁs Sshloﬁtdt éd fprovidddhen ga oﬂmrmamﬂszﬂlyn qreogptable oformulation.

37 and TI 0809 and a s nd pr.otein s ct ed f
Particulf ofpp S BHERS (4T oo fISPrasiey SR Of 18° WS healkghon are
RLEh AN/ SAdyaieRli@ Rbplk@lidn toSfisle GesiR! Ataseds, fruits and
Cmﬁmﬁﬁ?%i§*$%%§}¥§ transgeR?% 6 g%% 1? ﬁe ng?ﬁo%hof
vegetalo:lbal and] Drivinengsi] npleaisd dhaene @mﬂodlr@,ﬂl@e thec drsgctiqidah ¢qpaposition

compri 1: ;HAP 01£ glg}srfllaélféugpﬁﬂ%low?ﬁgggrg%l c%ilé?l Hat §8 p\g\%@ﬂé%ng' i%ore of the

novel BfcHciaRNR6RInsRlifdsed Bbteir. SE‘iahpIht}edelfs rrmam BehB t@uﬂnlgzenszs strains
consi sting of corn, wheat, oat, rice sor g
@ﬁé\ost cell $uch as B.

EG40%6w, aamé&,t sICBY 34 oska%i3pr Bawaer. emmBidhyDack
megat%‘r%{f?;? ? 1.‘5 EM %r%& 'Iﬂg d ?{b% g@) g?ﬁr@ ﬁ?%se@ﬁﬁial composition

anf ant cell i1s
woums@ehaﬁmed from the gr oup consi sting of aI falfa, appl e,

ricot, as ar agus, be berr bl ackberr
o hse etcligidal qorapes ot dhe DI IRFGUISR M pymbined with other

biotecﬂb?(%ggry’m&ﬂbcfsk PERL Gt AMHIL F 8ANdSPIRRA, HONMA, cene suppression
erry, cucunber, cucurbit, egg plant, fruit tree,

techno@mpm adtéevendesired tome] dflamsendnomme@ﬁa of upartiewlar plget. Specific
aring tree,

f
mucleafigsraaresateo@ty b ie guneln s 1 Ve Bl pest that
are inWSFFId: in SHEdAWRINbioR) ‘gﬁﬁi an‘NV fre e&@ﬂ;@é‘e@ln atpdatcell in such a way as
turnip, and vegeta Iant cells. 21. The nethod of

to reswdt & thelformetinay o dpnblgeﬁnyn@ﬂdaRNs‘\ S EveR @chiabalized double stranded
produced from said transgenic plant, and wherein said
progeny plants and seed co ise said first and second
protein. 22. A host cell gﬁprlsing a nucl eoti de
sequence encoding a cyt protein, said protein being
sel ected fromthe group conS|st|ng of a TIC809 a

r— e — o —— e~ A PN\ o —— e~ A PN o —— A PN ~ 1. .
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and ET37 and a second cyt toxin selected fromthe
group consisting of TIC810 and TIC812. 32. The
wonrentagersc pl ant or plant cell of claim 31 wheCeius2006/033867
said transgenic plant is selected fromthe group
consisting of a dicot plant or dicot plant cell and a
RNA. HPBRCARnRY AifonOihc S8R A1 th@'fp@ﬁtt ofCepésticidlaild effeadte phantt of the
or dicot plant cell being further selected from tfhe
RNA, i.gy ongorgnorsiptant p@lsﬁxpmssmgfthg dqybkg séran%ﬂ(]gét c}erlved rom the cells
aspar agus,. bean I ; , ¥
of such BT BHSsigR OF R OF ok i SRk o DHERE X suBBEGIR o the
pest. ThE§Rst Eitdnfbrareousl@dngaisaiibeg with thecdsRDEX,, a pegticidsilly, effective

eqgg plant, fruit tree, grape, lenmpn, lettuce, |inseed,
amount bt inspefacidal dsprrmﬁltlsa%t%m&%ﬁ# Bgreiny, KF%‘%H&% I e, prg&igion of an
effective %?s%%bopﬁéas@ YhsistBRRT mak b MenP Sisttin wii@y REANS theSHkHod of the
strawberty, sugar beet,” sunflower, sweet potato,
onset oft ilefistane, becawsattie @mecsitipidahagﬂ:ntsggeﬁmuer,lmg irough different modes
o scio S B LR, AT RELSEL S o AR Epppgpane o

ahn Ond RiEK LAt insdcHBidaDprBs(dfeisCptesent idvehtion cddr dseexpress as
COIE:Optg}railrzlhar E*é Swa Auuglﬁs?t i lnel,}]EB Ber nuda, %gnt gr assf) ,. and
dsRNA baole@yes @8 or Tinee sequaress diervest fiom the gqnometof adprgesd Coleopteran
laim 32 resistant .to (i1 0 [y :
petsnf e 0 AR A o BOPEBNERED 888 4eq et pos.
resultin%?h e Bdvisicanoft ealtiplotiseairitaily teffegtivef amowhs pi treeprotkas, of the

cuj i dae, Scarabaeidae, Tro ?sitidae“ Tenebri oni dae il
present Gy entiPh gl lelne EISRRHA P GISSIERFHH 185 HPRFGHED o fifie( ) more bssentia

N&M . . e R isN Mmahd DBRTitRigLoRthe gene
zecs 58 RABLE) CONBplrbl hSSUEHhBcbho ] Mg damionce o
encodiffosmpoenmre Bk, prbbeng phtsgpIebant pireantion ralquieaert inceqrpbiggtion with
.. cl.aim 33, erein said onel i dea.i.s. a [} .0f 4
oy geeaniel B et SO BRSO TELERAE g PUAP M 6 crovg
tolerandd E&h%ﬁé@ 16 WRke (oK ERY dhch GRENGEN agehls. UTkieasapbadicaiude these
southern corn rootworn), D. barberi (northernt@grn .
traits resolo tmetabilized ooy inagses dhai are Borq WHQreta ATeRs i Reslthy 2Ry provides
D. balteata.(brazi.l i ; L d s 38cki h
st B RO GE p 3R Rl Al PRl AR Abing e
agents.vi ridula and D. speciosa. 35. Progeny or seed of the

e P b pLan sl ol Sam S MR, o ey
and a %@?ﬂéﬁg? ggcodﬁ%TﬁmF&%%f@12 GORLED kA deidr, GROBARIEORABX SEssion of

eran insect infestation of a plant by providing
the stabiliZetensticaitidalf compositisees osegler provrie pltait cantgmplated “that the

chimerig @i Boy SR S R G s RE RS CATREAG! IR (o fused

peptid@UGk ERlih K&, S CTHRNGRSRALC Sépaitlion datShediccpimplishad, byvisuleding as a
sald fusion protein conprises a first amno actj d

spacer detprendhe puiteios edmiquspeptide graaRcecBAisSR? fjedion aggapmber of
| D.NO 2, SE D i d

proteasgiE At Becith e st b I o kP A 3Efces that

e group consisting
affect fe SSERityRING: £hineta SEQuItiR: NOfGrmalidn of aneyiialding dorm or inclusion
protecting a Cr_Oﬁ inafield fromi nsegt iq@esta]iti.on £ oth
body detnsensisth §ubsiaticly of thearueriusiop REPPiade BoFFFUSPRg™ oher
N4 NS eGhi6ki Yo&hiagst | 0 fdnigéraPr & Ghdlons are
Contangi%m% S: é@gﬁgqgﬂg%t %‘ﬁ{t]l,dgé;’aibfé el?lélr@ggégpr o?g%n bei n?
exempiie@ Getetn fin dranipde g casp THLIRS| Gequegtialf fugipnEd3TICEHP and TICE10
ET29, and a, T| C8 n aid secand pr j '
lnkedda 6.ba PPRUIR GHE Lo0D HOHETLEH PRPIDP! TCBEDIAN4IC80s) and are
T CRiDit b ol [RbQichE] biogeat in the
Showndﬁll)gﬂ%%t thep%%%:rgi l?%nliﬁ;}ﬁﬁngl t the insect from
surviving on said transgenic crop plant.38. The nethod
of claim 37 wherein said insect is selected fromthe
group consisting of a col eopteran insect and a
Hem pteran insect. 39. The et hod of claim 37, wherein
said transgenic crop plant further conprises an
addi tional insecticidal agent toxic to the sane insect

T T L

S o, .



10

15

20

25

30

65 70 75 80 gtc caa gta tea gtg atg ata gac aag att
gta gac att atg aag aat 288 Val G n Val Ser Vval Mt H
we 2#wm2tye H e Val Asp H e Met Lys Asn 85 90 9BCOta2i06/a33867
tct att gta att gat aac aaa aag ttt tgg gat cag gta
aca 336 Val Leu Ser He Val He Asp Asn Lys Lys Phe

E;@Hasﬁﬂ? Vgctﬁrsv?dr d4r il Q0hokP3ell dit @ls@eprodRiedat Expessid@tvectors

C aca aat eta aat teg caa gaa age gaa 384 Al a
comprisiAk ediencdhthatenulTm Rhexpbssionsef 2 combinatiGeof @ keagy fyvo of the

Ser Gu 115 120 1 ca t t.tt
polyuuclggicegiedueises daslo8 R HERied sl pxiihiohf ErpAdnBAg. 1n one
emboduﬂ_éﬁrt Iﬁ(re ?YG%SIQI Uy e&R 1§\| & H!;cﬂatéd/ Sendhpurfesd PylynisleotiRO molecule
135 140 tat aat ate tta ttt get ata _cag gat gag

comprlsmgaa ggtmlggqugt &f athO sBfferppt pebyupieatide pe@FaCR aquqga sequence
contamnég:ga Blggnc%r flglgéoréatl tmg‘%z\deg %(d \1@% g@{ i 2is %ra]tﬁl%lyl@igked to a

agt gta gat -att
nucleou&@%e éhtgélﬂ:oﬁﬁfé Al 1Y, ILHGI8IP(D 0 TEC 81 2 BT Ph eorAFT 3F¥| e In some

Asp He Gu Lys Gu 165 170 175 aa )
exnbodiment. gt FarAORPArGieERB GG ik POy s‘gena@fw{l spaate iy tecReluded 3

gnkYs Asp Thr G u Asn
of the n“FYe"“k{? §eg¥ﬁ‘%“t ﬁ&gglgof%adg §% B SEQ LI STI NG ST25. t xt
E;ﬁﬁeslﬁﬁ vbOrgfon u&am agbactaial haatcegtaae proxidsdac-ge dn an &. coli cell

or a Bacgygq?s E@%ﬂm}gﬁéufgeqape (hm athzgré)?gz%%és %Bneggl%nfgts BAS%M\E@E or related
Baczllu @01'§ t BALRrios&LN slpresBRA VieC@r &R @taitate hiidedtile sequence
aaa aga 672 Lys Val Val Asp Ala Phe Lys Ser Pr

expressmggmbnos e ofitle pioteing el the Present PyentppinSErics di myicp the same

way tha% g§t§gb cagxz eb'é)?ptéet %cil irg%g) %a%&e-fr%f C%“&T %%3§§5 g@ﬁﬁofﬁ%rexpressmn

cassettel NATtEAGHRING | Sbaed@dP eRpivbsiorPhect@hmapsonsistpf iahudeaidrequence
Leu Thr Val Pro Ser Ser Asp.Val .1 5 10 15 Val Asn Tyr
encodmgéanlmrw qf the mrpfeiny of %Pfeﬁ% i¥egti%%-n Tyr Val Asn G n 20

Al &n R 1
%gfm%)’o aﬂ‘%ﬁ%c?gé e a@%@aﬁgﬁé A@gflgﬁog%& rﬂ&fea&‘tg uﬂrli ys)@mp ary

promoteéX far ﬂﬁchﬁltusl-drﬁtaNpaot.éma migypinelude ppypofbide kBowp coysial Aretein gene

I ERTIRN S i e
spemﬁcefo}/ﬂl ﬂzﬁ%ﬂgﬂé‘nﬁs Metnalfi&todBatih 288 MdivadaMolee UMaEbidL. elS(a) 1-12,

Asn Lys Lys Phe Trp Asp Gn Val Thr 100 105 H
1995). O%hbmaw'ew netagumizedsy repamipAt PRYSIAPEOLEBFISEHNESENRPFPmOLers

may becgl}glr}sfglée En}y;t 1%65 s ﬁQd #ﬁ?he it'a é_# 6 r glgxo% éxp{é/srsmhy& the novel

polynuélédihdé @edu@ﬂ}beﬁ’h@sa%@dl-hﬁeﬁ n E&Spptamse@ﬂ tH'eh rpr@leyt @\Sﬁﬂtlon the
Met 145 150 155 160 Ala Thr

promotpeyscibercBeior yarestup o 1B EPmIROI Gerg8ect To oA Iy goter
@Foﬁlﬁfﬁaﬁpg%goﬁﬁfucﬂ forL¥SréAeRn Tl a Glahe ARN ﬂiﬁfpréifﬂed Such

90 Val Lys Ala H e n Val Val
construétsatyplealllﬁdntﬁﬂ twSer miorg plep fidetion BXPEESIKDEASEELES \vlaqt are linked

Ala Phe L =) H
togetheArlﬁ %‘fg Qf@yz%gtq_'?éﬁa erth?_{sgn eg%sfmk%ﬁug{o%ag %&Y@o Oor more
express(lég’ ggs@tteg’ im6¢hd-banld F@L@ﬁ?ﬁ platit cehdtne? 3Paltctidivel) mag tentam two
12> DNA <213> Bacillus thuringiensis <220> <22

or mo@%rrtiﬂﬂcﬁo(lal) eXpfB5PR casspyss thatgredinkegd ywthdn ét}egcgﬁ{m%\ta% vector,

but ar f %g@ggﬂ%o%%gd kﬁcﬁpﬁﬂfen% ‘fhtﬁ %ﬁf%gr? 1%39}&1 agslﬁﬁnt‘@nome

These @q)lreﬁh@h O5sBetfes mdP bd Seﬁehad ttatastd firsaaad at second eggltesmn cassette
gta aaa ect g cat ttt ttt caa 96 Leu Tyr u.L

o R F M Sl BB o

9e8 ihRhdéd BabitR faed protein can
pdynuggetou qg.l eléi‘% %gg a%?or%gﬁroﬁée% Cys 1Ar g Gu aP he G uP
be anyoof tht 9rdt/ahs AsploBed h@]h:ln Tand the second protein can be any of the other
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35 40 45 aga gaa teg gat ttt gac aaa aca ctt ace att

gta aag agt gat tea 192 Arg Gu Ser Asp Phe Asp Lys
wohoo7loew7dhr H e Val Lys Ser Asp Ser 50 55 60 BCT/USR@6/033867

gtt acg gtt ggt aca atg aat act aaa ctt gtg aat agt

caa 240 Thr Leu Val Thr Val Gy Thr Met Asn Thr Lys

proteins ld?s%lo\s@d hé&%th S@Er Hah tﬁ@fl?ﬂ@ p?@teﬁio Eﬁémﬂtnty pdlmlgﬂéotﬂgtsequences

gat ttg att ac caa ga a at a €
are proveiedeila sehforfein gl % @(3 Fﬁg r?fﬁ gﬁQ D
NO-19. Ala 85 90 95 gat ace tta ggt att aca gac att gat gca

aat aca cag caa caa tta 336 Asp Thr Leu Gy He Thr
PAsRofare uddpinAha résmbiant ®NAGanst@het dfethe _”p@@emoﬁwbnt@n should

aca gaa tta att gga aat tt ttt aat t ot
extibit it By daadoBs FARSEHY dlodhapeb@renil FedieBf GRoding te
msectlclﬁanag{eﬁt? v@’?e?x imebddebd 111}(61?121% Belk1 SPlbAthidrd thel g tiseFulah lexpressing

gag gaa aaa gaa aag caa aea agt tat cgc
the polfptiG Usefyencet enTplanBheaTyhe GiducBle constitgtiye, yissugrgpecific or

Thr Ser Tyr. Arg 130 135 140.tat aac ate cft
deveIOPﬂ‘F?tag&aSPéﬁ’élch mlers 1 §OF G ith B TREPOR 8 4 éf) pl%gt Ho one
embodir? 4‘J§e hPBRnRer E6t&d Yorlie fday teeh (:Bhﬁlttrh& Eftfmdﬂme ahdyUfor the

1507155 160 cca atg gga ttc gat g act gtg aac d

purposeacﬁ theapreaet igaentipng the Dremetes 2eRyPsREONISELLE SPopEe Ay}, enhance
Val Thr. Val I l:l'lgllét ]tKQ ¢
caulifloyei; mOsgic, YléuSAi a%y 323aPHA Otgagn A%Igoag‘%t er%fg(%{h promoter

selected%@y bea tiba- ﬁﬁ@lfﬁ@f&nbbes ah@ ol tire IFBIl'stbyﬁ t]ﬁespresgtg mmmon the
Tyr Gy H's Val Ser Val gL;f ys 180 1 gg {r rice (US
promoteagnajalspecafﬂqallaa@nwltse &t OOLEREC P’@é‘%‘“%? ed from

u HeGInLeuHeThrGIuAs

1{\@47‘5 p

Patent{éphc &%ﬁl eu ll%% 200 205 get aca tta aaa aag
Jo&ceE or aadtractmst dsd malugls EletieatsThat fusgiionte rtgk%awft? level and

e S BB Ao b SR o
more pr%%gtéijs ST#(N%X%%E? id cof@lruSiehat YsclédelarHirgrofir @ qh@ice AsThe intron

eu Ser Arg Gu Ser Gy Ala Asp 1510 15 Leu T
sequencteyanplioged_mhft\ms@ﬁenwrlonylgaypnelu@ A rige &ciph é}lt’rﬁ]l?e({@ 'b§ Pept No.

o130, B P S Rl Bl

betweer e ?@mo_fé'tf anid tﬁe Vadmg)gSqLﬁﬁCe A§}he Sectoﬁ or GﬁlSGlﬁlCﬂ'fmy lasg include,
Val Thr

Val Thr Met Asn \TFE kﬁ B 1?0 in part, to
within Gerpodmgzogivy Oéent@eﬁr poECleie poighgeq umHW [ P
termlna% &ﬁyﬁkg%%oﬁﬁksggQ ﬁl &h@erﬁ@ocﬁﬁe&5 Ifééblgraf&l'énﬂﬁﬁoﬁa(]ubhce of

Asn Thr n Leu 100 105
the prek’érﬁ)lﬂ'\fmtlﬁil mayehe iﬁ;‘bm e ' ]Astmﬂ_btﬁdWEIOVQf anwheat igataghock protein

% ,gn Val G n 115 120 125 GQu Tyr H e Tyr Phe Tyr
gene (t ulys Gu Lys Gn Thr Ser Tyr Arg 130 135 140

erc@ﬁ&ﬂﬁ‘n?DN%Ucdﬁ@@ué(&haﬁh@lu@ bthky slefakiks 36 iveRheFdt example, the
hr He Leu 145 150 155 160 Pro Met, Gy Phe Asp

construth mayatonsain INA segmenissthal groyide Wﬂl%t&!il &E’Stlﬂl?@ngﬁs‘e or more
selectaélé mgggrs-r@gupro b%%rfggelkly STk'l_eaJ:onEngct-l;}{ééy G5y ¢ §r1§@5 screenable

market€ al Bdledhble ARdkéry sndPlotheAsieriints lag wpﬂzﬂz@rﬁ@OfeﬁO@lwlan ﬂfrplant or

L L Ala L L L 210 S 2
bacterighelle ETEIAR oo P SN FSTE AL HE gy G090 Ui g3 ubinant

DNA &)%tm%%%re éés%% el ARt siePRseldctidie ninflds> tHat 9 cadfer a@biotic or

gaa a a aat ttg agt aga gaa tea (ggg gca gat 48
herblCMﬁho]SﬁfnCé.yG i@ celH Fhe\agtibietic Axleranes) peynudieqjidel sga@eices include,

e il e 2 SIS AT e
to kan&xﬁgc o, b t i Zgﬂﬁ)‘(ﬁrcﬁ’f An&otheHaftilibgcsPiR WA i tﬁ@ a125 A0 antibiotic
a S

tgt aga ?aattt gag tct ate gta gat
P

tolerarmetgelaﬁzm sch a Vdetor may be replaced by a herb1c1de tolerance gene encoding for 5-

20



10

15

20

25

30

Ala Tyr Leu Leu Cys Arg Qu Phe Gu Ser He Val Asp

Pro Thr Thr 35 40 4538-21 (53327) B SEQ
wOLeTbG76T25. t Xt aga gaa ttg gat ttt gac aaa aCE/USLE06/033867

ace att gta aag agt gat tea 192 Arg Gu Leu Asp Phe

Asp Lys Thr Leu Thr He Val Lys Ser Asp Ser 50 55 60

#3p hﬁEt sRCRERSPS, aadeséi%edaaﬁ .8, gll’ﬂent Nos.
emlpyna&im%%acaa Thr %gjllja Vaﬁ Thr Val Gy Thr Met

Asn
5,627,06Ihand §$38.485 \mﬂgmtsbrHe@mmdsaiemtanscwsda@mﬁubb@l@rs 53-85,

t. agt. ga att aa t a
1996) ogggle@ ﬁle'gf gl k%lg %eéganﬁsrgl % e&u&%ﬁnﬁ%éuc& & @ ?a %%rance bar
tolerancS&hetibRetdt® redlstin88 SHbhdeatd dkidvesluttase, ghyphatite aeayg‘azmeerase
att gat gca aat aca cag caa cga tta 336 Asp Thr_Leu

phosphoBhig #¢etylqier (DAsP andealledss mryeﬂsﬁqomh{intgqlga@ﬁa%aﬁ , ¢ dicamba

ot O 8 1150 s e QAo ot e prsns

inventioh&HatPite cvapledswithl@ie ddsmoBesuckblsaleviableGharkdrkmrd partic@Brly useful

gac tat att tat ttt tat gag gaa aaa gaa aag caa aca
for compgicigl PUrRQ§es- 432 Asp Tyr H e Tyr Phe Tyr Gu G u Lys

’EiH‘ p{ﬂ%ﬁu&&ld-ghsre witlces! ¥f (He' Sreded? idRatidd tndyibe 88Q@ @l Lansform a

C gft ttt gaa aaa gag fct ttt ate ace att tta
plant cell@BatTaan basmgdiemtddeto Pbducyal traisgerd plalr_ly thatexhibsiéy inmpreved insect

s g A T S, 1D 0 T A gl s

derlvedGl 'Yhep yiftReoMad selfibndéad bf Aprddeht ﬁ’ﬁ@ntkﬂﬁn@ be ﬁdodlﬂédlto improve
57170 175 aag tta aca cct aaa gat aaa % c ac
their e)ﬂpmsmggtmdhft plpnh hesscelt SExmessPeol (he nadypusleoti éeq}’;‘?gces of the

present ilé\% Eé]? 1Vﬁ1a éiaét cgp {0y %(ch'l_gv% a¥@l&m§ﬁﬁoﬁ/§a&f th¥ Sins]tzgﬁ)m&ﬁ%rotelns in

caa ttt ate aca gaa gat aaa

the cytd‘Fﬂ Gnaag chi kesalttin GRdinddcaicideliprdsaind-banglaecu@iuhateth éntplaesubcellular
hr Qu Asp Lys Le Aan Pheoé:S %95 200 205 get aca
organel%@t%ld&a%laﬁlal@f b SPSHA R AR IERANHRR 657 Al a Thr Leu

%%&é&ﬁ@&@lﬂg% Ba%)ld? rtth ly%ﬁ(ge@tﬂcf% sequdieed eﬁc?ohir% #¢Proteins

huringi ensi s <400> 6 Val Ser
of the prysenGinveitian #rsgt foslh IASSE@.éD P@r14AS§QdIQ|N§é16 SEQ ApNO:18 and

SEQ HéslgOé 5ar]gf §]15§1b§ m%%@%v%g eL gm%g\ﬁlﬂeﬁfgﬂﬁg Ql%]t_lvﬁl I&%ﬁ(@ Such
polynu&e&lcfg déq ﬁL’a@e&xé et herevahra%pfd?ﬁQnmﬁQ TOrNGA3401E%09), SEQ
u eu

ID NOSSHTIGH BeSEQIDRSOFH (AT SEQUEP NaOVRICHR) o SHEID NO:46
(TIClZ‘%’é ané%rt&é@nokglﬂl g@reﬁﬁﬁ (%@gett s@q@e?’lcgsoa ygét q‘@rﬂﬁaﬂ SEbeID NO:28,

Ser Gn
SEQ IIZ\ND 85 $KQ 9D M@mTﬂEQLIEJNG 36, IEIE@ mmNoxg $EQ Imslﬁo,qoaand SEQ

Gn @ L 1 10 327
o oL e Sty A58, 0S5 P3RS (SR e

I of3pT3Yainsiftidh Hrddl IdproReP (diy hssidt acts as a
fore 6%3/ %ﬁy) %IF%?UOG u yéTlSG ' yg)rGI n Th;?[ Ser (T r Arg
chaperdlﬁo td,35aﬂllﬁ®es]'wr ey dtherwissy int¢ractysithphe .sgpthyi;ll @rotein as an

aCCGSS(p‘Hé)I'%Bl)\YQﬁI ;Fﬁ eszgFms%@ %milﬂ ac%glgl a?%nCSQQh%rﬁe%ﬁ?d otem Co-

expreséh@@ i 0trdnkBeriy pldneWeshiiis ifPnie hly@ené‘é pf s 184adls dh Exﬁiyxsmn and/or
Gy Hs Vall Ser Val Lys 180 185 190 Ala Leu Asn H
accumilai@m amh @b&qnee Thphytpigxisspiacissohseryedstheprnly &g 1115@8“%@ protein

e

tTHerd m@i 9as) SethddDfor PddeciidShe ze?:zmb@ﬂa)lt DN/ 960 stra2P@mmprising

ET29 <400> 7 atg ttc ttt aat c %fngt gpath{ﬂ?aca lieved
the combiaatienof G Pobagse s GIBCRBETPH g 2 fglieve
to 1ncl‘2((ner Vlhﬁ%llll};r 51{6}/ M@t!ho{f B? whtdh DR AsheVatroduced ifto l%lﬁft Eel@%hch as by

att cag gta et cca caa tat %
Agrob@camz% ﬁmmm rdifBytr dﬁexrer;@bﬂ DN@ sty al fmr\ﬁaamplea prliﬁ@mﬁdlated
Tyr Val Asn G n 20 25 30
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get ctt acg eta get aaa tat ttc caa gga gca att gat
ggt tea aca 144 Ala Leu Thr Leu Ala Lys Tyr Phe G n
wa2go7Akzw 76l e Asp Ay Ser Thr 35 40 45 tta cgt PCT/USaAt06/033867
ttt gaa aaa gcc tta caa att gca aat gat att cca 192
Leu Arg Phe Asp Phe Qu Lys Ala Leu G n He Ala Asn
transforrfi@tborlof pE’ét@pﬁ&s 6n8fileAset04a Blas Yid. Bﬁtﬂ ch4He42&; t1@93) by
aat caa act caa ggt aca, 240 n Ala Al a
deswcatMalmmbﬁlOanGCE@ed %Aellwtﬁ%? WaleI@WP@aHOTG o Piir HB%rO%’JeCtﬂe
5 a gta tea gtg atg ata gac aag att gta gac
bombar%??n%%*haea%‘%aat 288 Val Gn Val Ser Val Met He Asp
Thy Sodsideravivh 68 finsekcte rédBtaﬂcySmAsageﬂﬁ:nQQHﬁﬂ),gﬂE tompositions and

memodggghwgﬁzsgégnw%giloﬁgé @gﬁll i otgé%mggﬁ gg}?tglc@%tgwg c% eépress two
or more?5 Ft)hu%r iofRls p?&éln} kidhEls i@ Blsed8pe@dst andGrhiddtord&d a level of

aat eta aat teg caa gaa age gaa 384 Ala Ala H
resistan@ ﬁhnnagsmenﬂfor Bleyifiprthdsmseteof resistadee ofl myartigdar gysgeptible

115 120 125 t tat tac
e 30 B B0 50448 5500 A B .
Alterna e?y @x?reﬁﬁ@n BF @ BrimuriagfentRrinseRtici@ylr proyin (3@ b3bpditi€ular target
tat” aal ate tta ttt get ata cag gat gag gaa acaEge%t nich
insect pegy@lapgawish g dif0as PRAteingEEDRy PEE &P0F (q e SRiae &ssat ibut whic

u y
et I A 88 ] BTt i
desirable! tSu@htothdrt dlﬁ’gﬁemgpmtamdceaist agpAts BAR cgm@nsfz &y&bﬁCiﬁh msectlcldal

Leu Pro H e Al a Phe qSair Val. ? ZX éls or
proteinsgy glyg_Gglsq_cm:ld_@b 5pré)gegnsgt fnsgi:tgzl t pbqti:mgc rog} ‘-’g‘é’g”?/ {(lS sp.
gihs, L@l thhBké/ald
Photor@z% u{?ﬁi %aﬁzu}zﬂ%er%agv %tlzg ?s?cgfrﬁsl%a\lzrc%f/al s t180 Vot ne means
for achikﬁﬁlggﬂas asaltgeouldthe @aprogu@ gva differenic mansgenie gyentg: one evemt

tec c 24 Val V. l;
eXpressi)g, LC Hlb%aho%é)? t‘%e o ipse %dél Pro%% A%Sn ]gjgse;ﬂg s laon active
against L Ged@fbraf &nd LHdm %ﬁz@aﬂé afe@saakDtheCathert tfpresingag ahmda ansectlcldal
aga 672 Lys Val

Al'a Phe Lys er Pro@r
proteiny_and ror@dmggthsytsVOAHgltsz igethes ipigoa éla‘(bﬂ langy T @?h %ﬂﬂseﬁlcﬂal
2
protelnaacgicl%? ggg tﬁ(a)tz \gﬁﬂlﬁ]ﬁg‘?ol%@?e %Slgss%fégfgﬁ agt‘?\rltyz?éle 8fdt exhibits

Hemiptefidr indgdtizidal Sacdif) >0 Mt d%ﬂndalfs’hms@(ﬂmd@l gacmallty IditgctTd rto both

Leu Thr_Val Pro, Ser 1.5.10 5 Val
ColeopSgin e HFRiperys afpeditbs APAC 19 % e Qe Ayl tha
s thife 6M6r GtderCoy 1ﬁdeats|'btﬁer than
exmbltg%né%lé}hﬁ RE el @) One ke o g Phe Asp Phe Gu Ly
ColeoptHran Lzmd Bemiplemn Alngedhs pests pn¢ludingr buts gog dingitedgte, Wpadopteran
Val ﬁsnghr Leu Asn G n Thr Val Gn A@n Gy
orthopigif, il Bl cn val Ser val Mt H e Asp Lys H
Q\ \ﬁébtle?&ﬂ dthnb/RE thy Snedshici8a ﬁ&téiﬁ:s Vﬂlthd.@tesaﬁrmivlarmovajnay be

Asn Lys Lys Phe Trp @ n Val ?Aé’iaoo 105
provxd@ 11t Al oF e P PR THICHe T GoR 68 0T ASTETBERT Gpp which

the 1nsg§t n%allg%eﬁl&cézg %ﬁﬁn@‘éi?su%/c?r §1aﬁt :El)é%g b?[_g ma yzﬁscﬁ‘&lude other

compoﬁb‘lﬁnd‘hlfbh lagn Ehﬁlcﬁﬂl dlerc&nﬂatedAﬁ}n eﬂlanc@gl,thér ﬂq:vetprnam ynd survival
Val Met 145 150 155 160

of & PGB BseSh P THAGESEF B oWy o b WpYided gn § B mpGtion that i

apphe(%?%l th#gtﬁf{%%f ¥gej dl%jcggrs Igogelﬂr%%szgﬁg cddbe S@oﬁuc‘éﬂﬂ)y—'fhé prtéin synthesis

machmelr_\ys“ﬁf NGeBTaRHE, tx tles¢aibed goval ac¢urmﬂatgfh wumm Vel plentneeh) gr secreted

outs1d§qg€thg‘|p2@ Sﬁél Eg i D@@g tggmser otl 2 ﬁrg%:nbp r%‘q\f@i ﬁl insecticidal
amoun% LQfriclent 46 Qntib thé/%ndebtep@f Frone furiiedt fé@dmg’,Z& %%ﬂﬁﬂﬂk further .
<211> 1411 <212> DNA <213> Bacillus thuringiensis

growﬂkagbdevcmpﬁwnmfsﬁhe ineeat pes, erip psusemyortality pithy nsoctpest.
TI C810 ORF 1-657; ET29 ORF 716-1411 <400> 9
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at gagt aaag aaattcgttt aaatttgagt agagaatcag gggcagattt
atatttaaaa 60 atacttgctt ttgtaaaacc tgagcatttt
wonrbwaaguat atttattatg tagagaattt 120 gagt ct at 8QT/US2006/033867
t agat cct ac aacaagagaa tcggattttg acaaaacact taccattgta
180 aagagtgatt caactttagt tacggttggt acaatgaata _
T‘Eétﬁ?élﬁé t¥int9 dah a@t Sred 2461f gotiniated) ag dehegtegadetls that exhibit a
gatTacgcaa gttggaagtc agatagctga tacc

! ! téligg t 300 .. tei
genotypeathahis parazyEeusavide ERCH 42 MealgRngencaece gl@ff msgqtigide] grptein.
aatttatt 6 tto th
s o oS00 EL B A o sttt oo
encoding Ghatingeatideic prdréiagt Oftent ghaaemggeangt glants deatc aiccproduees are

480 ccaat at tcgatgtgac tgtgaacact aataaaga
seneatodggrsveiia g e s S o AR e BB Thorore
homozy§diR I%E@ﬁ’l?ﬂlagtt ?ﬁﬁég%t bd 2BRE& ath AR ihed thab@Rhibit particular

Ccagaagata aatttaactt tcttgctaca ttaaaaaagg cact aaaaac
agrononticdltiapoaantGpliget t aagt ag gt aaaat aga at t aaaat ga

umtea deenaaon ancoaie ALl s fodbARr Sifeacnic plants of

commeréiaPintdrédt ¢RIGiAs IR Qﬁﬁ‘}ias@ésg vheal canpget, balac gats, a variety of
ctagctaaat atttccaagg 8

0 agcaattgat ggtt gﬁlc% . d

ornamerttaicipjents tagd egeteblanaasaelé @8 tRakERkert ¢l MG FUgRFang trees an
tal Lo arag,asa bd. PRat Gaaackey! 64806 Rk heat,

plants. g‘&’ﬁ‘&lﬁ&?a@’cg‘h%&ﬁ %g?a a%l? %agtqg%al%%gaca&ggdt t gtegga _ -
sorghun€ afitélt @@ag, gakgt ainflatvert edriodt, apdas,1 bedst gaytwassaaeotton, linseed,

aagtttt at caggt aac agctgctatt acaaatacat tcacagatct
canlilo O RBRIAE e QARG BRI WGt DO POAPt AU RaPOA: cartol
turnip, (f%?egg’?[g?%%g e%gﬁﬂt‘?Eﬁ(%ﬁhb]eil,dsgu&s'h?Eﬁgﬁé,ta@ﬁc&?ﬁ@bﬁl %eaf, plum, orange,

t gaggaa acaggt gggg taatggcgac 1200 . .
blackbenty! Blnelgaty, seaberryaranberragndtiemant dntagaerah sheymyaniig: suseful

) tatttgttac 1260 t caagga C at : :

i monbb bt +af O G GPIE B enl ARSI, LR b e s

from thg%%ﬁi L&RRLHAROF bhahadot flaht bidadidot plxmadgt enaycintiade amgpocots
a

0 "aaaaagacat aaaatttgta 'gtaactctta.a 1411 <210> 10 li
such as<@aizes whept, 3@ 1mslepngts Drgkwheati S ghum.HifG FFALTEFsHROD 8aric,

53327) { 0 boans.
sras. d o o s Soblen Fond¥ Tkpy) €A EEn Bouy pss sybeans
coffee, EF&tZ?ng?BtttY)ﬂ;,G}iﬂs@&d,tcﬁéﬁﬂNélo Mat???ps@?a?:afwx bgtcl)ttet, tobacco, spice

aaat { t gagt agagaat cag caga atttaaaa . :
plants (Grehenmeitty. cRiuG 280 Prie Bearet: PYie.ABRAT o qppagrerie
nutmeg% ?ﬂﬁﬂ%ﬁt indl 4R GRI! ChSk Aket, 3URIECEREet ARRABIAGER, turnip, celery,

ggattttg acaaaacgct taccattgta 180 aa agt?at_t .
tomato £ age ptanggtuctmbggtsqyash e mstayadiut @pg@éag%t(gp L@lgg a@gle,agpucot,

240 aattctag ttagtgattt .gatt (o . lackb ,
peach, S SR B0 AR P05l e s
bluebeltr?‘,cﬁfaiﬂfeﬁ%, cambbancad tatlilant hgatreaglantsalih¢ludfg acom, hickory,

g

gaatctga attctcaagt tcaagacta atttcﬁﬁtttt atli%aggaaaa
Brazil, pgeasawgbas hazanye ¢ like). §pa PR fnG eV ERE R s
gaa & btehd ansROrdr GR@bRYGAkion of nucleotide
ﬁcﬁ%ﬁ&&geacetlg g%%t?a?émg@?gaagaag cggttcttg‘%g ttaacacct
sequen8éi0 oRaRgdsaandot peinicrateyhibiting dgieatbiityttaasgmgdically hybridize to
taaatattat tcaatttatc 600 acagaagata aattgaactt .
nucleotidq seguenges discloaedhipasig, AL BRI EFHERES gac%d%féﬁ proteins related
to TIC??(S,tﬂégi?,gE’%t%%ﬁﬂﬁ aht 36 6PsIRAGAGIR! @l pRUE0O spatifically
tatatgtt 720 ctttaatcgc gttattacat taacagtacc | )
hybridabctot aagmpenteggtdodingt aatckejedydonin MB@CeessralapeEonin-like protein
..gctccacaat ., at gt gaat ca cicttac G Gnav b
provicip G ARG SGtCLaLarOTarRre: YA pPPE R e a8 nay be
used i&&%&ﬁi&?%@%ss‘a&ﬁb@@@ie%@@ﬁ préseheCaCatnieagtayisggiences n a given
taaacacttt aaatcaaact Qtgcagcaag dgt acagtcca 960 .
samplegTat catrgofithgaegdaiory eRyFoRGeaga gwpga?xggagggegéq plpalscqptaining
ctattgtaat 1020 tgataacaaa aagttttggg atcaggtaac
agctgctatt acaaat acat tcacigat ct 1080 aaattcgcaa
gaaagcgaag catggatttt ttattdcaaa gaagatgcac ataaaactag
1140 ttactattat aatatcttat ttgctataca ggatgaggaa
acaggt gggg taatggcgac 1200 attaccgatt gcatttgata

a2

a L, 4 a4 S o X a2 . 4 . M A PN N
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gccttacaaa ttgcaaatga tattccacag gcagcagtgg taaacacttt
aaat caaact 960 gtgcagcaag gtacagtcca agtatcagtg
watgairaydea agattgtaga cattatgaag 1020 aat gt at Par/usS2006/033867
ctattgtaat tgataacaaa aagttttggg atcaggtaac agctgctatt
1080 acaaatacat tcacaaatct aaattcgcaa gaaagcgaag .
the gene§ 8F @%bilebdnt lihvtintias asAcokidBregiagd pgrvades al partiadimgfility to being
ttactattat aatatcttat ttgctataca ggat q{zi\g aa ,3[203? s of
able to dateatequewnenaf Heogaisnaes Feeding theProfdingay el @3 SR Qiars
tattgagaaa 1 t el infringement
the presegf rygBAdY %ﬁ%@%%%?g%ﬂ%ta%%%%%%&él%%?%ﬁ%???ﬁ% :
of certaiﬁi glggﬁ@llﬁﬁbodiﬁﬁﬂﬁs duting thegemaof ayapatangtitagisdsmred gerean aaa
tcgccacgtc acttacctag aaaaagacat,.acaatttata . .
Ty tcgeeine EROHFRAG a dlc §a2 ARHEEAY Qaliit gll%oélgslg??‘%i primers, either

A Ch ARGt gl aa¢ anategedngt of ahangaars kaigned using a
alone Orglglcéag{asacérg%hg%ﬁglgagt ta aggg;sqglggtt .0 153% <210> 12 <211>
polynuclbb@de ofth? predbik ingehBion Artuskiie detectBigy epbifyirpomutatipgg defined

ORE TICB12 1-657; ORF,ET29 .716-1 <2 <2
scgmentick o4 Bn & SESO EPDGINATRe HHIA IS > encepdipm B
thuringiEris# ofBef k6orkésl dsifid ARermb? agppiificagac methiogs.c tSeggtents of related
at gagt aaag aaatt cg{t& t aaatttgagt agagaa cag 60 b
toxin oggycagatyldhaperarintltkea goding cIeaRRICES (TFQM QiR SPES L3t plso be
tttcaagcat 120 atttattatg tagagaattt gagtctatcg
agatcctac aacaagagaa ttggattttg 180 acaaaacgct
Ka¢ fatdegicngdgadiigvkicacaagile, iriinuckogdt ogynineceid spauences of

240 ctaaacttgt gaatagtcaa ttctag.ttagtgattt .
the presgat HSBEQM 2 @]@@ £8¥OH0 i‘ﬁaﬁt&iﬁtﬁ Cﬁo&%u% 88% to? éa%r{e polynucleotide

Qa0 8688% dASAinadad presdirtelctacp@lyd@dleotide sequence
Seq“emg%{e?%’gg)?é%e%gat tattt gtgaa ctgg attctcaag‘{‘jl t caagact at

encodingt drt atsttticidad 3fotaingel) rapreseng dReCIGOn O fEreRREN dhereof. Such Kkits
ctatgacat ccttttcqgttl.,tttgaa . :
coutd o o aferedr SE bonigulotbLAREFES: PR yRIEERE ot o polypepice
of the pRABNE Bk HhdsRak 18V dntida 2B clP@agacaadyr twavitl tieggobe or antibody,
tcatgtatca gtaaaagctt 60038-21 (53327) B SE]%i leotid
and thel KiSTWNGd S5 cankain caatEelatemplost on 46% fhEesUHRg JHa ghe queleotides or
., aaltgaactt { SL3RRARGI dine t
peptide bc{egﬁﬁgg?véthtgt%% é%%?%go%&trlgggg}?glg%egg?gg‘gat ga aacglégtaactc %ramg °
the maZectareg dadtartions t Alladfghe retgentaaecgysary fomeargydrg out the methods

taacagtacc_ atcttcagat 780 gtgqgttaatt atagtgaaat .
o ienb R g R e g A b B A 3Rl rosetner
kit alor?g: 96! Ae@tcrRhl Y6CRRKIIARISRBI AR kiEh € *38@In & AIFBLO togaelated
ttgaaaaa 900 gccttacaaa ttgcaaatga tattccacag
polynugeatijieagequgneea zaceiing tanainsedicitet t oG Fyeayedlag sample of the
tacagt cca agtat cagt.g. at.
B
NO:23 3h8 39 WNO2A! afpbakt wiBahe acasalpeaigeiis acemsdry tfor carrying out

aaattcgcaa gaaagcgaag cat gga_tttt ttattacaaa 1140
an ampljfigefionycadion alhpackegey togebeanihg kibat atcttat ttgctataca

at i i t t f ET37,
SHLAPHETD PR AR PR R Gt apty one
TIC81(?L gié% TYts @cprbeisardgat havslggamay nlsabgoget foaideatfiarsthigpresence
attaatgtag tac ct t.caatcttcc .cgagattcaa. .
of any #agof BAGal RefuDeni A’ 1B!S ey e R ERoIge i ing the proteins
or hon%z%%gﬁﬁqaéntggigg%trﬁl%eti@é aafbitdet fford SRAGAKL B3 1,4FIC810 or TIC812

agat a cttatt gtctatcttc ttagaataac aaat ggct qt
proteirt at aghgaapg 1S (Ring cxmestgganc fagesst wathadgisc desagnedcto allow the

1531 <210> <2 2 <212> 213> L fici .
detecriSaqnds. 110 &30t PRt RO IRA B oA ABh R  ucleotice
sequer%és%&ﬁ%giiﬁg tHd 57808 6ETe QoMologALRhe kikillpd anisan <AR @eaddyppreciate

<222> (1)..(702) <223> TIC809 <400> 13 atg gcc ttc
ttc aac egg gtg ate ace etc acg gtg ccg teg tea gac 48
Met Ala Phe Phe Asn Arg Val lie Thr Leu Thr Val Pro
Ser Ser Asp 1 5 10 15 gtg gtc aac tac teg gag ate tac
cag gtg get cct cag tat gt 4aac 96 Val Val Asn Tyr Ser
Gu He Tyr Gn Val Ala Pro G n Tyr Val Asn 20 25 30
cag gcc ctg ace ctg gcc aag tac ttc cag ggc gcc ate

amplifi
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115 120 125 gag gcc tgg ate ttc tat tac aag gag gac

gcc cac aag aog tec tac 432 Gu Ala Trp |ie Phe Tyr
wOoRoo7lopz776d u Asp Ala His Lys Thr Ser Tyr 130 1B&TA%E006/033867

tat tac aac ate etc ttc gcc ate cag gac gaa gag acg

ggt ggc gtg 480 Tyr Tyr Asn lie Leu Phe Ala He dn

that suctfsRidddies @lsb FR¥ide por BeyidVatifidedion EFusibhs &68ucht rowins, such as
acg ctg ccc ate gcc ttc gac ate agt gtg gac ate gag
TIC127 mughg28eMet Ala Thr Leu Pro He Ala Phe Asp H e Ser

Val Asp H e . 1R5: t £ 4Cof matt
AipGER] St PnAL i 380 o mace
including Yt Mt lisltedPhe aMirhal Theed Heeminpsitids,p afith co@m oAsyoylrgan or corn

productscggi %/g—!ﬁrcéi%gtsgtggt qlrggntgéiedgéjg ugg?as %%%nglaﬁe ggr ggt;gus tag fIQIOd for
human c%aéfra}at;{&{ oVl FeMinAldnpeRiio Mhareire end¥ddfortinkdScotlinption

aag gtg gtt gat gcg ttc aaa teg cca egg cac
including bat acicliriel tagptieh 3eSk coltyrs segd|oilvaption geed|sglish @nql_yge like, soy

Ser. Pro_Arg Hi u Pro Lys 21 5
meal, sox.ggl 30Y fIPYe ot g £¥8 ffgé’g R Cﬁrghgs}&ﬁg’ ftoffHorn starch,
popcom%&n&%ﬁeﬁ%@r@%rcoﬁ?ﬁﬁﬁﬁé@ Qorf2di0sdyl 4nd 2d:bbRBdded 2andRRE like are
<213> Artificial Sequence <228/> <223> Synt het i

intendedCortet witleit tkelgOpe Qﬂthmespptdnm@iopﬁ@thwrgﬁ&ctwdc ¢prapopjijons of

Leu.Thr Val . .Pro S . a TVds bei
matter @g?al ‘{?tﬁﬁ?%’lerglﬁm‘&ﬁ% (\?}gtpe ﬁ.lgleépge ég%&gp;%é %?atll\{%k}slﬁ%g%ﬂz 5s being
diagnosBOfdsiie Plederics of T bequette dcadihy an BIROPREETH T ad i 80P 2 HEB10, a

Asp Jy Ser 35 40 45 Thr_Leu Arg P : Phe 4d.u
Tics 12/ SICHLT. o rombisains tsrotag the S0 a0kl et s ace also

val &@ﬁ] OsinciAly NnpYathnt Prdd@tD efperiady if it
Contem%t%‘}ﬁﬁy%lﬁf alﬂgyngi{ﬁ/}ajllc Sere \}alglrl\/let_p H eq)Asp Lyng e 5,
containdVddteddtiie bineudtsbf b yecledidGe@Enae Anapding eng asaporg|of thggrotgins of

e Asp Asn Lys, L he Tr p. G4 n Val .
the presgpt AR S HSTSREIF TP 8T PR CRLHSTE ol The Rg & T presen
inventidd, U Ser 115 120 125 Gu Ala Trp H e Phe Tyr Tyr Lys

GQu Asp Ala Hi's L)l/s Thr Ser Tyr 130 135 140 '@I}r 'Ié/r :
Seqil ¢enaprising dettectalilgappentephn ?pt@pge@e@ceﬁﬁnc ipe geye proteins,

Val . 145 15 6 - . ts of
SERRTH R e
such nu@leDade ¥jueA%p otp@tddhsark yathiibthe k@@pelofShePprgsdny nveation.eu

;ggse;_/g% skpﬂ; in\%g J@gzmﬁ}sglt Ht] éh%gﬁe)@}%l%g{sh@ll& aﬁs%c%gegthat many
change%f:zﬁl Eﬁfna €to @fe oé?@in%\?@sc?&@re&@fﬁh&@ ldepatfiny/@lomvik sABR and scope
a e Lys r Pro

e g H's Leu Pro Arg Lys 210 215
of the iz@itibngdisklesddys H e Cys Ser Asn Ser 225 230 <210> 15

<211> 666 <212> <213> ArtifiiCi ! 220;

Wiz pieviet rt CRGUBRLERaBP Il e PURASeTeRni should be
apparent! t%ﬂe%ohﬁ‘ sEllaM iR the 220ma<iiR linvédtion <ad e riddified G6&yangement and

<223> TI1 C810 <400> 15 atg age aaa gaa a(g a tc aac.,. h
detail without depasigng ey sagleprg@qul@@e%gglagg aljgpo ‘g?at%gg ﬁ@f elrepiv%hm the
spirit a@é gcq%ggof'gff‘egapigrydeé%iai g Gu Ser Gy Ala Asp 1 510 15

g ate etc gcc ttc gtg aag ccc gag cac
tAIE fublic@ags ndL publiyied Lpmtent ydochinentsecited] in Phie Sperificgiéon are

Pro Gu H's Phe Phe G n 20 25 30.gcg,tac etc c t
incorpesgedatrih b TjegneRje (i e o dcoeca sy i g o patent
icaf iR R fehted 6 be bhcBrpéddted B P rdférence.
apphc%%‘#%%p%ﬂﬁ%&g%% ga% }{1ct gac tt?: gac*:]'D aag ajgg ctg
ace ate gtg aag teg gac tec 192 Arg G u Ser Asp Phe
Asp Lys Thr Leu Thr He Val Lys Ser Asp Ser 50 55 60

ace etc gtg ace gtg ggc acg atg aac ace aag ctg gtc
aat age caa 240

25
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Thr Leu Val Thr Val Gy Thr Met Asn Thr Lys Leu Val
Asn Ser G n 65 70 75 80 gag ate etc gtg teg gac ttg
wakao7aet776aa gtc ggt tec cag ate gcc 288 G u HpPeTis006/033867
Val Ser Asp Leu He Thr Gn Val Gy Ser An He Ala 85
90 95 gat ace etc ggc ate acg gac ate gac gcc aac ace
cag caa cag etc 336 ARXANMPIESI Gy He Thr Asp He
ExampleA‘Pp Ala Asn Thr Gn Gn A@n Leu 100 105 110 acg gag
ctg ate gge aac etc ttc gtg aac etc aat tec
Basgemlerﬂhls@tgs the gopstaictpsy ohg gueleqtidesequgare ﬁ@hﬁﬂ%éﬂons to
g tac ate tac ttc
achieve f”%eﬁéodl (gfél ]%’132!8 p%ﬂgm;ﬂl?nglg@p%%gce?lgc fac cge 432 G u
Byo H £ Tdtém%ﬂv&'d/ Ifroﬁl B. @unﬂgy«msﬁl andllyss t@en p'fd:mo@éy shown to

Tyr Arg 130 135,140 tac aac ate etc ttc \%é%i gm%g ‘1
exhibit o tpaleiy e BiEOLiAL AE Gt BeT o st to com
rootwor%S% \%%50}3%8 Fatdit N6>s @ 003395, %@7"75@ 61686 452). LeNatiASBt coding

cca atg ggc ttc gac gtg ace gtg aac acg
sequencaﬁchaaagae@agsmm gt exbibig 5a&ceptablveleves yofPpeotes psywshesis when

ey S s G585 N AT g T S, 8 o

plant ceﬂ@car@ag)eglﬂcalﬁpﬁl EAR B Q6rif Aoty lcouldgsoditle camgplamt wijisprotection
Pro Lys Asp Lys Val Thr Tyr Gy H's Val Ser
from chaIroQty@nlle@edlas degpeec Awordingly. atfélclri’f)%deeé‘al“é{l%e gipceding a B.
C 4
thurmgzgn%f ﬂ:?]ﬁle‘)g 2 ; p&tgﬂ Agv%& %oﬁét@ﬁge% Atslﬁ‘l %ﬁlgeiéléléﬁ)?té:g ® f)'!a more

highly &resg6@ i@ Qe Qv&aglgawjtageimﬂﬁml amglea‘mk setqyemcga thgahave been
gaa ttc 666 Ala Thr, Leu

previougly shpwa o1 m@lem@c,ézlilé‘a%t@%ﬁ By eosé%f;q ﬁ?{geodes

bt
the natl%&rb &tidé%ﬁ?t% 9\91?15 gr%g%%ﬁﬁgg%s%%ﬁ'&%gl‘ ‘Al_lgijﬂ% gr Aragt position

two (2)@fuhSeonditt sedicaceASIEQ 1B HO 185 was unqiydedu@{jhgygnthpt@c seqygence to

fac111tatfp>¢gseﬁgfﬁc (\B/Ig{}g Sﬁil A]SA@VGH }@guanggg adrgeég)qngézssggeﬁ%ﬁl at SEQ

ID NO: -[tl] ‘haér Béen?tﬁséﬁatéé 2 AT 40Lindan bR%Esalfk extABie hy Ess'ﬂhbldgmal activity
Val 'Lys Ser Asp Ser 50 55 60 Thr Leu Val Thr
thantha/aatw@lE/TZPhr Met Asn Thr Lys Leu Val Asn Ser Gn 65 70

@F %@%A—&i 5 T%%g)g\%deg@)&%ﬁﬁ%ﬁgﬁi yaﬁ' géﬁbléfrﬁh ifoYa blnary

plant t@néBEmAch #aﬂtbrThEleaentsGlpst@m chfethelmsm%:oﬂlu@ ngronGngluded a
Leu He Gy Asn Leu Phe Val

Asn ,

enhance nCAYS/ 1385 FPGMEY Tyl HHPT PLORIIES P EHRG grotein S
Atriths@ated lead

untrans@té‘d Eﬁﬁer&? ﬁuegﬁée aéiﬁ{le %_%121 %eéfgl?t %ﬁgnﬁﬂg ﬂ%ﬂ(m%%etrLeu ed leader

region 1[4’5L15)€bn1£%ﬁudrﬁ6 eﬁ’ndoopmmamfya Phizeagmloggl!, Sthsphmph%g garboxylase

small spBBmE§€1 %Eas}_ggnsg ep}ﬁ/ﬁF Cﬁ\é‘a;l%lg égguehlzg \/a?l %ﬁ‘gss-rd?lrof a fusion
protem &lei]sﬁﬁ B2 0nécBlokilasharanklt ebtige @tp) hﬁltbdl-toeth'EhN téﬂmmus of the

Lys Phe Asn Phe Leu 195 200 205 Al a _Thr Leugéé ,
TICSOstotAinaeILaél@S Ltgrgeting of éie FHOBUH1 protein intospiasid at hspl7 3

untransk?tﬁ-{ £ feng%T%ég hﬁ e n Csé %g%%éérag > %lowgg@eaﬁrg ]l%> tlg\lﬁ“lég@ >to ach1eve

> synt hetic sequence f
transc MﬁéﬁmﬁﬁldhfanE’ﬁBI&adéhyﬂﬂtmm(ﬁ mRINAtran’@ipts. CDS <222>

699 223> ET37 <400 7 tg ttec tt
iaibensirastoy vetg cogiaded gl HegniGsIE R RE. The
plant @‘%B&&‘%U}{? vebtof ple?GﬂB‘Tgfov}@E fBF @xSiREsictelof &S@ytb@bstﬁ soluble

C aac'tac teg gag ate tac cag gtg get ec
TIC809 agoteat “gmle FMONTAF1D Grovades fon eXpressen ofjauplaptid wgetcﬁ A 1C809
Val Ala Pro Gdn Tyr Val Asn G n 20 25 30 gee ctg ace
proteist g gee aag tac ttc eag ggc gee ate gac ggc age ace
144 Ala Leu Thr Leu Ala Lys Tyr Phe A n Ay Ala He
Asp Gy Ser Thr

26
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35 40 45 ctg agg ttc gac ttc gag aag gcg tta cag ate

gee aac gac ate ccg 192 Leu Arg Phe Asp Phe Qu Lys
wahke7ew76ln H e Ala Asn Asp He Pro 50 55 60 eam/ugem6/033867

gcg gtg gtc aac ace ctg aac cag ace gtc cag cag ggg

ace 240 Adn Ala Ala Val Val Asn Thr Leu Asn @ n Thr

E@{ng@ Gn @y Thr 65 70 75 80 gtc cag gtc age gtc
atg ate gac aag ate gtg gac ate

t
This eVainpBe rllwgatewhe pcpoglpAgﬁoq_yé ﬁ %Kl\/grg%g \iqrs&ls Mas‘?n—targeted
9 t ARCh] f
s P 3RO o Bty o o
transgen® S :ﬁ‘éﬁsfbﬁtﬁed.tb&:xﬁ’h:es fﬁE:}fTI@SW floteilvargeTed tol0dizd pBstisO
gcc ate ace aac ace ttc acg aac.ctg aac.a c1Ca heitl
Tagsieng CBgSBY %S%}’SAI g ceort, PREPIR BHGT th either
pMON7b$ 13 @sa PM?ﬁgﬂﬁlﬁ Wit cofbafell Yo tich 4#6r dndbtodfiCethp§ \&b&)r control.

aag gag gac gcc cac aag acg tec tac tat
The resuﬂ&ﬁnéllcaed' v tevelsRifeexPyassioy of thesuntyrgeted S"I(ABQ{) piotein ggmpared to

Tyr r 13 140 t t t
the tar@feél él“i %‘%/Cpr@égl ga c%l%gmégi, %133 @?lg)l\g/tog 1% S%a#yaﬁla%‘%d |_ifurther.
Transgefick&hn BRGitdidrelprBdidel oAfieP AGHdbaeriniime Ghted Gaysfuahathdat of corn
45 150 155 160 gcc acg ctg ccc ate gcc ig{ ga&l ate 1
protopleag;t @t@ngm@edac;@n g)é:gltgaég{(bg]@ntgé)gwpgeascqqqpe YRpgsptg tolerance
eurRY &bt and leaf
and the SOy %%gbedtog tk&etwhei%[f flsp\i[ai (t ﬂ_lti%eU?g ggcilegicétﬂag&ggf 621a t and lea
sarnplest Bem@ach Ghsgadie CEHlﬁevby&NMalscﬁeemed:ﬂme thegiresEhee Mdearhgunt of ET29
Asp Thr_ G u Asn Tyr Ala Val Thr 180 185 190 gtc aag
plotemg@ggang n@t@dgtc cag gca etc cag tct age agg gat
gf %%4(1@' dny%f @1 s@veﬁs traﬁé%l:m@l Byehlsa ah@yzéd by ELISA

95 20 05 aag gtt at gcg
displayéd @daaﬁcttvegtbn«nmaé ggermaypetdlaracngbby &élglomjkg séaflo, a|99§lght (8) of

Val Ph Ser P
e S8 21538 e L i ot
root tlsg&afr&%%) 14t$ exitibiti %n%ﬁox%ﬁﬂ pﬁéﬁbtﬁ&r waLD.223d 24213@11&3 per million,

1838-2 53327{& (?LI STING, ST25 . txt <21 231
respectivly2 ThoRyeragd TICHGS fey §|1la|1ea§@a@| &opt dram phenotyps ly normal plants
n i c Can < 80
was 1%& gleli PPy, reﬁﬁg‘{t {y Pﬁ"ggs &g{gf&}&ggs@f{/d; f}ﬁt etA'IeQJer'/éfl TIC809
proteml?ﬁdy Pedoriftedvith tliesobyveGhnovaal pheaoBpes.G n Tyr Val
Asn G n 20 25 30 Ala Leu Thr Leu Ala Lys Tyr Phe G n
Gy Ala lie Asp Gy Ser Thr 35 40 45 Leu Arg Phe Asp
gg&@ﬁ dsLys Ala Leu Gn lie Ala Asn Asp lie Pro 50 55
n Ala Ala Val Val Asn Thr Leu Asn A n Thr Val dn
Gibis ﬁayineh flluGatZ0clasing OF wagenrneoding BEB 1A prpiein pypsessed from

within @3 OPPCB RyBFci s ”@ﬁl%lﬁ’sh{{?t i Ah%é”?%c%@g sic ¥3h pésites, and

the 1d3_ﬁl[f101199n 185 LiPredNien Abfa TICE10T Hxhﬂﬁﬁg Adir cdeh ero'btmonhs nmsectlcldal
Asn Ser An Gu Ser Ju 115 120 125 Ala Trp lie
bloactlﬁ’hye Tyr Tyr Lys Gu Asp Ala His Lys Thr Ser Tyr Tyr

! 135 240 Behined from B.
e
thuringlesid s€aifl BGRIFS Sp S| iPateBeNo/a0 6865@2!)4 and3IwWas |_1y:§111@|du in plasmid
165 170 175 Lys Val #eeu Phe . Val F ’Y 1n £ coli
pEG13@3u aashutityr vesfos ¢apablen pf ygplicpEisn 1@03\/5 iy yggew :
Q13 rS&tﬁcelQSw levels of
Recon@g%mg ?5 tl%?}lmggazp s@dtﬁlr{’&gg}lﬁ? g&galﬁﬁfs éﬁ’, i gp
ET29 b@ﬂtaPpmte%li g/hbtygro&wrglnmngﬂ&r@@onqvgn Fhal, Mob (@13 %@@t 214: 365-
Asn Ser 225 230 <210> 19 <211> 657 <212> DNA <213>
372, 1988 1 | cial Sequence <220> <223> synthetic sequence for
S’E%é 0&) d Q—éqggﬁ«?e Whs Bhsdéied<Be@>Hh8- 12@6(’53%7)){1 Hragment in

25 txt <221> CDS <222> (1) .. g
pEG1303 as a ~1 5 kb Kpnl-Clal fragment into the hig copy—numb r shuttle vector
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<223> TI C812 <400> 19 atg age aaa gaa ate agg etc aac
ctt tet cgt gag age ggc gcc gac 48 Met Ser Lys GQu lie
wang7lew7isn Leu Ser Arg Gu Ser Ay Ala Asp 1P&TAB2M6/033867
ctg tac etc aag ate etc gcc ttc gtg aag cec gag cac
ttc ttt cag 96 Leu Tyr Leu Lys H e Leu Ala Phe Val Lys
pEG854. Bf(Ba%llét b, 819965 ABPE BV VEQoRiB1. $0:4367-48328) witls theteypegation that
tf{c gag age ate gtg gat ect aca ace, 144 @I?
an 1ncre£§yr1nliheu laveliol & 2QegpressioPeuly be gaserygdgrepg thagpaper,fragment.

h )
The resu{lﬂp@ 'tlsrém t%ﬁg%\ﬁ%td'g% %ﬁ%th%{' 1183:%&%&&1?%@3&@23&&2% @FI)\%% §’> and 3
of the FADP bydEnd egibfUo 'EhéorbbﬁteValhy lngsesSey okpresSon SOMEHs G0ch as a

ace etc gtg ace gtg ggc.acg atg aac ace ct.g gtc
sporulatigat depgedens promotert hSUDF{FNGT> 1 PEh %‘Waﬁﬁ%ﬁ?fé& Ay detected
when p]&f(aé\l %2 L&is %odﬁé&i b feNa c@{%t:ﬁﬁfe?@sS@ BB Bost strain

gac t g ate aag caa ggt tec cag ate gcc
EG10658 S&g@eumlg tBatLthel svmglﬁepressm omepMQI\ES&% H@ymW&Pﬂthythe native

t
150G £ B B 5 o A8 o s
fortuitou?o%eé{%rgooﬁ% pgirgot'é'r.e AsthehsreASBqubitinG 6f ﬂienepﬁ&trg ‘Lékb EcoRI

gag ctg ate gag aac etc ttc gtg aag
fragmenet in aWG1368 wxaalgd ttheapres@weThf ag inteeupted eoRgty rg@iﬁng frame

immedieéglgr q%gfrea},ﬁ? :é;)f 'ﬁz% Elll” ?g c?glélg rg%mxg Poe/Blerfd edlgo'ii Qeglgﬁs contained

aag 9 aag g ace
one of the GernBfialCHORE Itted\aFedlior clbhea‘th'EyT 1 mbeEc'@M f@gme@t in 61303, A

Gu Lys Gn Thr Ser Tyr Arg 130 %Sgb 140 tacuaac tt B,
FASTXeae@rCthf the gxisting @g@r@ﬁ]g ﬂ&g’r?féﬁl Agasesea WE! 45 12 %ﬁvase 0
bdxﬁu GdinSesgibihe cfdd
o X0yt Gl 8 Bt et
amino @E&s@i@n&aa{}ﬁmgngappmgnng’ Y% sngs:nc@ BR o the ET29
Phe Asp Val Thr Val As . €] I
protin ek B O AT el ARl e
AQcofdtén Baginhillel ks léaGUth'EhI st?eam l:ry(s':810 gene,
res1dedtv@ﬁu19%§ L{\illgfliar'glﬁt{;;rl Tyr % y Hi SIVaI eSer Val Lysp 180
and thaﬂﬁiﬁceg&‘&&altchmprohatdy Foexpepgsadt \ExtlaE{TZgCJé t%@%lg&lsgaﬁthlbu corn
ééeec 624 Ala Leu Asn He He Gn Phe He
romworf‘i‘l}ns@tlfl APYS Leu Asn Phe Leu 195 200 205 gca ace
¢he naade #AYO GRHIngt @qaaweds aetcfogtht gaSHBO 1DANQ:T Ifronnemsmon 716
Lys Lys Ala Leu L s Thr Leu 2 tﬁlS <210> 20 < 1 %]d 820
throughcbiDss Arimsio FBSL siecyss Epeh! SERTEAEE LT RGeS Lrucleditds 820-
! N{5). < 8967 cokiy {Aouerhtetin BG1303 is
825 as %g{]%c%% h{ Sﬁﬁ N&?b) Gﬁglgspearggall\'ﬁc c irffg § ?.O 615
shown El'syiet E@th it)&EQ-IHB N.Qaa fmnamﬁlﬂea)tidalpoglylgn @6 tc@jﬁ HiThe ﬁﬁ@RI site that

blsecteN}ae ’ﬂﬁs15&93%@%%%3@%%}%36@@@%%@%)?&6@, ML@%}%&;’%@ 374.

Nhel d@'eg’cio:%ﬂéf ﬁ@ﬁOé@DﬂQ\ 4P dediod With ahePaitl ERgpaibic te,sﬁlc'lﬁbn enzymes
Val Lys Ser Asp Ser 50 55 60 Thr Ley d
coupled'hmth/diga‘(iibly alfirinkgsse RER PHpWeY for dhe \dentifigdfiogep @f‘n nt%%le"“ ©

cnmdly PR L e L 01 W

ASIMd6e e ARmiABNAS(S iy vak ndigistedAing S0eul. K@@ withGrompatible

restrlct&%n?a;eg}huvgg;s ?g% @gor)%étgatﬁwlu% &h%s/ &hh‘:—g H%a N%e]L+ Spel, and

Nhel +§g€all‘yfergnl1'crb%t%rs@ %%m fe &géstsa&greé%?(e%ﬁgﬂﬁgg uD’s{ter;_lle water,

10 pLe1dzeligdstobuff (New ]Eﬁ@laﬁhl (Bld)htbsGByv@be Map avd|2 why T4/digase and

Asn Thr Asn L Val 165 170 175

incubaregy opgishy 3t Ay LY Gich propsciprr peed A g plifcation
SN obh €CltlDadd OAPBR theadiVdigent primers

templa S“Sk%ﬁ rﬁéﬁ’n% Q%lﬁﬁghe Leﬂbg19§ 200 205 ila Thr lLeg P

pr370 biyd pt3rd A(ea seeforlbyas SHQ D NO:210md SEQ I NO 22 wespactively). SEQ
<212> DNA <213> Artificial Sequence
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<220> <223> synthetic sequence; thernmal anplification

primer <220> <221> m sc_feature <222> (1)..(22) <223>
woOhermat77anpl i fication primer; pr370 <400> 21 PCT/US2006/033867

cctacttaac ccgcttatag ag 22 <210> 22 <211> 21 <212>

DNA <213> Artificial Sequence <220> <223> synthetic

ID NO:2% %@lﬂeﬁﬁ)ﬁds fohe Pdersa@Bripldntatit io® Ruiedtides 652 B0 a8 Torth in SEQ
m sc_feature <222> (1)..(21)38-2 3 gh
ID NO:9, a8 |194Q [3786:22 @@ttesacz;zis%t%leﬁﬂ&es 75?]5\ %?7‘# %%F"rtiﬁ in SEQ ID
. primer; pr371 <400> 22 cagtaccatc ttcagatgt 21
NO:9. <210> 23 <211> 49 <212> DNA <213> Artifi C|galg %equence

R%gﬁﬁﬁoﬁzgrgzgrrﬁ:y gth ifer sacdueraetiont wodmed apphpatibdatends B
primer <220> <221> m f eat
thuringiaristsrIPRIA 18 Adi-Tieh. @8 59 HSV%F“. eaFllf’E‘%Pgbzé%lle4’%6@°E§é Bhzyiies 3pel and

st B0 A TEI A Y 008 st an00

the Speﬁﬁm:alle ][ang af_ﬁ%ﬂl%eﬂ@@nbmyhn%ﬂsewgﬁgeﬁe awphied PNéy fgments. The
[ r > < f
ot TR 3B e SRR S A g i
segment%ﬂo%%u% oﬁﬁ&él&ﬂ%@ 86 actiNACES foeh taaSEQaﬂ) 3D:2218n a@kmbled
2> DNA <213> Artificial enc 0>
sequencgzpzﬁhcts@/m hecod@ EKHIOnwes idepBfiphps éﬁt’p §E@ﬁﬁ)p NQrar The
TIC810 tgﬁ%e; ﬁzﬁﬁ; sn.ﬁw%r%cl reT:] ﬁ% a{nﬁﬁfl&{ ?lln?r% %%rorﬁ ?)G5402§f g@ﬂonﬁ%@ﬁA using a high-

fidelity ﬁfr%ﬁhwzﬂﬂé polgatetdsag tMﬁltitpte(:domt\aae vagto @flmmésaﬁence The
211> 43 <212> DNA <213>

TICS10 22865 Byt eneels orea00l Dalts il FRorgh g RO
The dedu%ch TFICASkild %&dfsggﬁéﬁ"cg eX4B#s alhokk 33@c4é’ﬂlm*6?a%ﬁl>selqhﬁ{<ﬁﬁﬂenuty

|cat|on prinme 372 <400> 26 aacct aggat
to the m‘zattatrhmahmdg@guetmbi augwsmdagtﬂ@@@ 4:1%/<21i9$3xi1¢8t81n§i°“°1d31
bioact (53327) B SEQ LI STING ST25. txt <211> 49 <212> DNA
joactivity13> Artifici al Sequence <220> <223> synthetic

TR @P&@smﬁ hegr TRt 18] iah i Laystalifepsismeain 208, tR2dngiensis was
m sc_feature <222> (1) (49) <223> th

examinedhpThe i TJE81 G gensr Wﬁ&eﬁmp}@ﬁlqﬂzq_smﬂggglegpré%% @3% gf?gp (as set forth in
SEQ I]gglg@ g%(g S%jlgﬁt BK&?A afLAAR0LIFY AYaRLFE%Y AfpeokOenceling a

TIC810 amino acid sequence variant that contains an ATG translation initiation codon
substituted for the native GTG codon. Primer pr375 also incorporates a Spel site 5’ to the
TIC810 coding region while primer pr376 incorporates an Xhol site 3’ to the TIC810 coding
region amplicon, permitting subcloning of the amplicon into the B. thuringiensis-E. coli
shuttle vector pMON47407. The amplicon encoding TIC810 was inserted into this vector
just down stream of a vector-endogenous crylA promoter.  Sequences positioned
downstream of the crylA promoter exhibit sporulation-dependent expression in B.
thuringiensis. The resulting recombinant plasmid pMON78409 containing the sequence
encoding the TIC810 protein was introduced into the acrystalliferous B. thuringiensis host
strain EG10650 by electroporation to generate the recombinant B. thuringiensis strain
SIC8116. Strain SIC8116 produced parasporal inclusion bodies containing TIC810 protein
when grown in C2 sporulation medium. No insecticidal bioactivity was observed when corn
rootworm larvae were exposed to artificial media overlaid with sporulated cultures of
SIC8116, suggesting that the TIC810 protein did not exhibit insecticidal bioactivity directed
to CRW.
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<213> Artificial Sequence <220> <223> synthetic
sequence; pMON64138 expression cassettes encodi ng
woLagd2zrtd Tl C810 <220> <221> misc_feature <22BET/US2006/033867
pMON64138 first and second plant expression cassettes
<220> <221> pronoter <222> (1)..(614) <223> e35S <220>
<221> 5' UTR <222> (650).. (710) <223> \Weat CAB | eader
<220> <221> Intron <222> (727) . . (1206) <223> rice
Exampleekt i n <220> <221> CDS <222> (1216) . . (1917) <223>
. C809 2 <221> rdgJat < > 3Q)
by s3pat ey 3550525 SRS gE Tt 4Ry conygh (W) eyl
sporulation (d%é&iﬁknﬁé’r%ﬁbtéﬁ&%ﬁl@ 56 peohexiRaBon<22dls abd BFdRrang pRysiological
(2817) . . (2877) <223> Weat CAB | eader <220> <221>
host celllbghawder. <222> (2894) . . (3373) <223> rice actin <220>

Tj%%%go@ani@%ﬁu&@%@s strdit BEAN 502 BB g %EG1303,

et of > 14048) .. (4257)38-21 (53327 ) B
produce®Ehdll Sobs &% ET28t cry2@Bprvteimat las pi atiempsio2gcrease the

ggtccgatgt gagacttitc aac ._aatatccgga .
M T R e
thuringid BAAPGERAILIH PMONAY AFRaTh EY20 codiag caqiegce was amplified

gat aaaggaa aggccat cgt tgaagatgcc tctgccgaca gt %qb_; €¢53%0.26
from pEIBI3 Otagﬁﬂggau@:pml?a?:m&@%an gEyePER ﬂb@?&&ééﬁé Q 40,

.gac aa. ccacgtcttc ~
s 050 SREEP QAL RSB AT £ g e v
insertedGRRAGS PRMONGPAH Vet@t bachsaragnaorientagivo affettivafar grgeeagon of

at agt ggaaa 360 aggaaggtgg ctcctacaaa t t cat.t .

ET29 frguyhe dacigoeiagati X APIRReifat 40 4505% B £1 gy production, the
ca ; g CGE CRGoIRIHAREAIE. FhPORARIR strain

’B“ﬂ“nﬁd%ggg%é%%tﬁgggg%c ac&?gﬁ ?%gaaggaag tggat t gatg

EG10630yab akatce tiee tgpanhimat S4dn g8l bhc ferabc alisd ¢ qoduced a lower

tatCCtthC aagaccctic, ctctat at gaaa
o SO TR SRR, 8 Ptz
exhibit&f ()Ptsg)%ﬁﬂ@cﬁgl agacackpaaldics ametiual. t Jhagaeadc suggested that
ac

gggacaa cacaccataa gat ccaaggg 720 aggcctcc
overexmesoyod Fifi29anecbe devgentad ta @P%@ﬁt celly etk W%‘%E?rt fagtof present

: 780 ttcc LGl S5 A0k Q&gﬁr d for efficient
in the fifieguga 5 eRde tbigid Thabe pRRRalhRauhRlknl hflcd for c
expresskgPEAGHE GechndhgdCPAIRIL gggget ct  cgececggegtg 900
gat ccggccc ggatctcgcg gggaat gggg ctctcggatg tagatctgcg
atccgccgtt 960 gttgggggag atgat ggggg gttt aaaatt

&&gg@&g§gc t aaacaagat oaggaagagg 1020 ggaaaagggc
actatggttt atatttttat atatttctgc tgcttcgtqa_ggcttaqatg
T0ROet-gofla dhtsontes tind identificationtaftap oppgon ayzihitigdwmology to the
atccctcagc attgttcatc 1140 ggtagttttt cttttcatga
TICSMWE@a?@qgg% at gcagcct ¢ gtgcggaget tttttgtagg 1200

tRHaaUt G of BAGHerdldafififed! b Sbtithednblot ggalgtiy fat ehapeesence of
etc acg gtg 1251 Met Al a Phe Phe Asn Arg Vgl %ie T{]r ..
sequentesu réfited \ial the BICEI0BEIRS: eperorangBE4ely gbco-dakd 1! regriction

ag at tac. c . i : i
oL e BB LR ESRR B goRSE 1458 Pl ot
hybridfz@fiod plobelt RS .4080CEE dragingnawes clbgedymto tedpB. ttheringiensis-E. coli

cag ggc gcc 1347 An Tyr Val Asn GA.n. Ala . lLey
oA pETRH (PREmGTGU}oR dosb 1 Jetitiplg e 340 and also
into th3 Fx cgli C@cdhBingR Gl dinddd 3861325 and
into 7% e edPpREs G HSIC Qe ARG uRRCIAnERD eala
pEG1328y réshértivily. 4Sep@néSablysical tac.4&b inseat wyepledgvgdightly linked

gcg.gtg gtc c ac aac ca e.1443. . ,
genes Piralonty (6 1a0cond LGP GFs A Hif i aliiig HodtpBy e 5
pmxidaq cgéing sequence was designated as #ic812 (as set forth in SEQ ID NO:5) and was
predicted to encode a TIC812 polypeptide (as set forth in SEQ ID NO:6). TIC812 exhibits
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gtc cag cag ggg ace gtc cag gtc age gtc atg ate gac

aag ate gtg 1491 val Gdn A@n Gy Thr vVal Gn Val Ser
wdabo7Met7761 e Asp Lys H e Val 80 85 90 gac ate aCmuaame6/033867

aat gtc ctg tec ate gtg ata gac aac aag aag ttt 1539

Asp He Met Lys Asn Val Leu Ser He Val H e Asp Asn

about 979% SinkdS abraesedRen@liddity (t§ Shg TUICSHY pgit@nacfﬁhegé’t pgxmndt eding
ace aac ace ttc acg aac ctg aac 1587 Tr A‘i ed!h ET37

sequence hwas Alesigantad 4s er3h EStAQ HDTH: Prandr s Agtfp 1¢lg Sz\seHCtltl e

amino a&tégseétieglcg g s«a §99 e §1@% gﬁg@ogchEtr ei‘ﬁi%uk g?eaté?tthirﬁﬁbout 99%

cc cac
amino a8id Reenyd iddtitylty the B T2 pted, dlffdtrmgh%y at:mw B88nd 463 @ogtgon

Theos 7%;: gpestgﬁpgcﬁgéNSP@%?&%B@S@?E@&%@? BjsTrapS, was
introduc%?r' } gc%é%llrﬁsreué i 8 Letiddiesh dokt Suréinh ES6ED Uusmg an

acg ggt ggc gtg atg gee acg ctg ccc
electropaiaao@ qxrocteﬂureg ad hatnesdgng geapmbizmt PreingEG G g}'g}l,\/mod%qd a high

hr Pr.o V]
level of I%Efgé’é pg}tgndgt&na%awadﬁ déasaoﬁﬁguo& met??n[n ﬁg ac% gaht@e amount of
xifdakely YalyR 3% Sthwatnolmtu f ET37
TIC812§ﬁ9teﬂ1all9re;i?_&1? ik ég%/)g& A?gdo%%r i 15%6 1y§% b gqsf e 0
protein. 95&1@9@1‘:37&3@8@9091‘9@1 gugtus srodueedyby seie Eeg Cavag dgund to be

7 I | Lys Ala H e Asn Val
tomcm\‘?ﬁﬁ”@?éfv A@aﬁ_"g W&e n%fg%l_nég{ai%g tct age agg gat tct
BeGu® of Helsi@dbrigOgptded thad ICG@()/E&"29 aggd tadIABI2ZETEF operons,
Ser Asp Ser Lys Val Val p Ala Phe Lys Ser Pr
and becavsg TS 00 BIEYEATYY PReATRED as@gvoag@ nafigs Bkl the two
plotemﬁ_é){hﬂilg glg{}ﬁ{ca difelert FReliftidal O Z%t’eo at s L YEheAb® level of

s Ser Asn Ser 225 gcatg
ET29 vﬂ@htekg@aseg dlaegoimopred talgtarepierderd aﬁtftwgmrotegaw@ﬁ@%tressed

o 4 S 00 SRS T LA 8B i i

protelnér"tsﬁ FS A4 HRCINY 8 THRIRARdcthsagapbe @&@ingZ@Btﬂe in 1ncreasmg
ttgatt ttgagtgcaa aaaaaaag %g at t agat CE%@% gﬁ%,} L teins.

the levelts g:gam: puwiding pomg ctabilizgeian dot BeBILHRECHYY d p
aacaa t. aat q;et & f th

Theref QoA P b e Pl P aRE B137 holt b gaagi ot

observaRverpotagRastHETSALE atrdig EGHSaaaghlaa, egegauessiagt of TIC810 and
t gaagat gcc tct gccga@? 2337 gig t cccaa agat ggaccc

ET29 m@d@@@a@g‘ﬁsﬁb@gﬁ’ﬁm uchgagh a gacgttccaa 2397

GRREH alil % g@tﬁgﬁéaﬁ%gmeﬁzt&&ﬁmtzg 139t 40810 Gh@aDiast L tecoding
t'caacaaagg gt aat at ccg gaaacctcct cggattccat

sequent@cC onaag C hmplifiedyt mlctcﬂonedt tigpg ey B5 Vmrdggtsisg xgression  vector

ctcct ac ccat c g
pMONQ%%}ﬂ %t%i: g 683@% 5%31%%%: eac? &gaghgg%gg ggl’gﬂﬁ o€ Heector
endogenbli€ 3-APA préad8ag Cﬁfecnél@r%ﬂy gi(@@ﬂﬂt@&@@“(ﬁagdmght position 1 of the

aaccacgtc tcaaagcaag tggattgatg tgatat
TIC812codjag sequanesgyan gadife &%AEE@%O% at%f@égo ﬁ@é@&f{e{‘bwdmg

oo AT g pagta D30 1
were ca8pRpliGaRromCRaami@DNAY gtagdanetbmm: t—;tgg’@@E@aﬂ@an&E@éQraﬁch 1-

M (T SRR pnifTied; dpg qunpliied DNA

fragm%b C&vgrt%%% b ABGE thd Yedi8IiNbBEGU0D S ﬂﬁﬁﬂl@gﬁl&&&?odmg sequences
g cgcgcccaga tcggtgcgeg ggaggggcgg tctc
were @idgg ggact@tttroB ©% the geaggezgiogergms crygls Promeist-ct geac 1nsert was

Clonecgp%aaé/g(ggg7%} ot nggﬁj‘%l r??“%\%’é’gt d?%%é ?écf ?aaa RIREAE" The

9AH9R0EhsBARARAEE YT 5BGRLEEd Ad thahaﬁttstthinaﬁ)r all expression
acrySt%glgetZ(tn?Sct gc tgctltscgt ca 3237 ggcttagatg tgctagatct

ttctttcttc tttttgtggg tagaatttga atccctcagc 3297
attgttcatc ggtagttttt cttttcatga tttgtgacaa atgcagcctc
gt gcggagct 3357 tttttgtagg .tagaagtgat caacc atg age
aaa gaa ate agg etc aac ctt 13409 Met Ser Lys Gu He
Arg Leu Asn Leu 235 240 tct cgt gag age ggc gcc gac
ctg tac etc aag ate etc gcc ttc gtg 3457 Ser Arg Glu
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370 375 380 385 gag teg ttc ate ace att ctg cea atg
ggc ttc gac gtg ace gtg aac 3889 G u Ser Phe He Thr H
we 202Pr7e Met Ay Phe Asp Val Thr Val Asn 390PBPAISAD6/033867
acg aac aag gag gcc gtc etg aag ctg ace ccg aag gac
aag gtt ace 3937 Thr Asn Lys Gu Ala Val Leu Lys Leu
studies. -Ff}{e HlanidySonfRctd-¥ad Yédombitand 5 AiliOngldisid gcaiggycomtaining these
tc age gtc aag gcc etc aac ate ate cag etc att acg
plasmldsaﬁeﬁstwmﬁmeﬁrh s Val Ser Val Lys Ala Leu Asn He He
Gn Leu He Thr 420 425 430 gag gac aag ttc aac ttc
etc gca ace etc aag aag get etc aag ace 4033 G u Asp
Table 2L YBlashRls Aonstiited fou EAbssibn Abelysik pé TIGS10AEE29 and lezlﬁfm
T

hr 435 440 445 ctg tga a ttctgcs tttgga
ggaiat gct cq CediBggt t gg 403% aﬁlg‘ 450 agcé;g’i‘%tpﬁlr

gt t gat gt gt gqtgg&% tc ttpgcgagtct gatgagacat ctctgtattg
4142 tgtttic agtottt tctgtacttg|tgtaatcgge
E@avesrcaa cagattcgge 42p2 gat gaat aaa tgagaaat aa
ffffn:\nf gr\ AahAanaaaaan gaall A7 U) LU
Sﬁl§1>14232 &172% PRT <213>m%§7m al ~>é3d§7e%8‘se’6§220>

3> Dyn[ Construc 73409 Met -bsgePhe Asn
Tﬁr e 8?ioLeu Thr /gl Pro Ser Serp&\%qnﬁ1 5 10 15

\s{actsml AsnETgﬂ Ser G u_ HpMONYS4GHn Ve prﬁ%pﬁéé Gn

Tvr Val Ash 2025 30 G-nlAl-ate

BHSG1n @ yTKI?H e Asp <M?%‘@55'1 (5% Zgi“})ﬁg%SElel
-g@?ggﬁ”ﬁ 0 4% Rhao 6Bhe G u
Lys a Le%gﬁbl‘g’gzil \é’mggﬁf g() gﬁ lég@prn GLn
@Icolsﬂsa Va TIG812AER3Thr | QNAS48Tn Thrpvefél-péﬁﬁ A n

Y5 80 .Thr Val
]r_y'S Qqu‘ger\/gplr A‘éﬁ?dH ol Kl}é)ph{%pgmgs oggﬁg 1r%g|v%§i1& %@&r‘ce into
ﬁ“gﬂr € Asp Asn Lys Lys Phe Trp Asp G n Val 100 105
Ahr Ala Ala He Thr Asn Thr Phe Thr Asn Leu Asn

Ser Gn Qu Ser 115 120 125 Gu Ala Trp H e Phe Tyr

r Lys Gu . Al a Hi . £ 2

B S U R Ve 3 ol g o
mediunf3Y a 8659 nMallitdrAarl&D f1askSfot GOddyfetat AB@ With Vlgmouﬁragita{i@ Spores
Al a Phe Asp H e Ser VaI Asp %s 165 1¥ 3 Lilit ¢
and crySjals wers ogHected By pag- spgqd qeﬁl;rl Hg%tchny §Va A, Si nilliliters o

50190 NED YAl dLot5 9 Pridon €XAD0, &t 6.8), and
wash tjtfer 16 offt TEHER0h SEErDArg Asp 195 200 205
resuspeh&é‘d VatwadtabuffaptAl findPhelugs ofdrmibhlitenr gThess 10y C@rC@ncentrates

e 658 54323005 RN, bl o B B

oRREYEREE BRI s@RdzaSynthet fc Construct <400> 30 Mt
dens1o§§:% s%GI uHe Arg Leu Asn Leu Ser Ar

_MﬁElar@Iﬁ@ 1m@1c@,_tg@| thg 1) beth E_’J&ZQ anddE &xﬁp@teéwgoﬁ}gpductmn

when @%}/ges)&?cg gnﬁ g;)]sbo(rﬁ er@%?o ﬁnﬁ %/9?82125 gpcdrﬁgﬁ%‘_c%_?’ rt_cl)_ hl?lgh Ll@%ls when

expresél:ﬁ M@ A3 ET2P % Birg7 éﬂ’ﬁb]ltqcbdfﬁhlatltzély elerratdd ]@Veﬂa pf Q}S{gessmn
Ser Asp Ser 50 55 60 Thr f Val

when %Wmﬁﬁed‘_?]@ngéﬁlth/gﬂ(:&ghorsg &2 1 %sge%ve%g %‘ég ngtem productlon

was ab& 3p éﬁc)ld ?@E’%&Vﬂ%@g g rlég(%on@&lﬂ gﬂt@gﬁsgfsiceggﬁ% g@%ﬁﬁﬂuctlon

was ab‘BﬂtE 6.6 fiol( highdreinTihe pftsqgnd:eb of A3E81 shansin ithabggnge. fourthermore

ST e T e e

derPcHdinY Sefianct ¥shiGited Tibrmaes; oﬂ[ﬂﬁtmﬁr and lysis.
Comal@%%wfgg 1_4%133;7 t?lAanH engﬁﬂ Bhe \val Phe G U L

Lys
These SanltPmeliddtesl tﬁhtrTKFSéO land TiG812 sprerpquirghfor the high- leve&J production

N
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Pro Mt Gy Phe Asp Val Thr Val Asn Thr Asn Lys Gu

Ala Val Leu 165 170 175 Lys Leu Thr Pro Lys Asp Lys
woabo7mer77dayr Ay His Val Ser Val Lys 180 185 190TAIS2006/033867

Leu Asn He He Gn Leu He Thr Gu Asp Lys Phe Asn

Phe Leu 195 200 205 Ala Thr Leu Lys Lys Ala Leu Lys

of ET29TQIEd E987 240B.2 Hhurtng dddis Slespetlivelyh Qr® el Be HOlMg <R kBoessory or
Artificial Sequence <220> <223> synthetic sequence;
chaperorexpeiedsi on cassettes encodi ng TI C809 and TIC810 in

F@f% 5@: £ i%%“r%g %D%%}e" %P *{‘%&hﬁég 1"25)%23%32 Hect? ér'ﬁg% b10assay

against WAHL> CrydtHIRpreR2R>in( 66 Q)spenidiDivere2@Buntifd by S@Sapq)lg@mglamlde

gel elect;éﬁq%;ps;sz@zérde!pgl%%w<§%zlgﬁ>Pé it %@"‘Tl%ém% si%xcﬁ 2 8 89 mL of

W 2R B B S4B B0 s (W

Appl. 105:1-1538)02%2 A3wenFymu Ruuf Sest 3@0ple<22¢ applied per well and allowed to dry

before a%{g@?n?g&é@fjgglg%lgg;cg ?ns%%t(é@rg% %‘Z«Q‘)Q’élg Wi %% %%‘%rmﬁ%@nt &5}_19 Plates
were se%f%m it é.g@zleﬁtllated s#3% hsec P TheBBPfon? vaewek>tested

22> . (2541) <223> \Weat Hspl7
per samp]%%hcenﬁﬁﬁon ffdﬂlin(mssagaﬂ@tss es7igyubated qt@i@g@%ﬁg,gn complete

s s S R 5 B B e

end of (FBQYs,: d f%&% 62 3RS Rp&emad! i Sulvixiag 13805-83&6weighed on a
intron 3317-3777, Exon 3778-3784) <22Q> <221>

microbalargn S(Qahlp épBBde Dagp seerq agged. uying INIP <4 statisiiggl seftwarg (SAS

| nt
sttt 5555 10, RFE) s B rigs DAL 8l BRI Bleo. 525110 411g)
Thé 48k sﬁ%&& B RhgSlated 20t bf vaIlS tyR2 B> huy2Qhynsis strain

EG507§ 4@1@3;313@ : g@)gt%e-r&f%’%% ;éﬁ%fcg_és‘%/;ret e@rgl)toe’ ef) {oxfc %Z&Jestem cormn
rootworm larvae, causing significant larval mass reduction when compared to the control. A
comparable 10X spore suspension from the cry- B. thuringiensis host strain EG10650
exhibited no activity against WCR larvae in bioassay. A sample containing 500 mg Cry3Bb

rootworm insecticidal protein was included as a positive control.
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ggtccgat gt gagacttttc aacaaagggt aatatccgga aacctcctcg
gattccattg 60 cccagctatc tgtcacttta ttgtgaagat
wagbggaadag gaaggt ggct cctacaaatg 120 ccat catt §CT/US2006/033867
gat aaaggaa aggccatcgt tgaagatgcc tctgccgaca gtggtcccaa
180 agat ggaccc ccacccacga ggagcatcgt ggaaaaagaa
Table 3. gﬁfe%hpeaﬁ R 66 %0t6 Bi6asPA0ysaRERJ¢ BEIp1 G gat t gat gt g
?tccgat gtgagpctit tcaacaaggg gtapt cg
gaaicctcct cggatfccat tggccaggata tctpt tt gt g
Sample at act@glwatrmqaﬁhaé@ﬁaa §cht§ﬁ%4m t gefat b s P
UTC® gcgat aaaggsaaagghdal o0.36 t|gadgat -420| c O3t gpcé!l
cagliggt ccc aaagat gghe—E£CECRCECEAE gpagcat T Uh gEadEs
Cry3Bb4g0 |aagabgPPcc ahccd cQ_;sz;t gngaag%ggg tgglgtt a?’gg 4003
TIC812l gatfatttte actgacgt gda 540[ gggaft gacgc| acaat cgcac
tatgcttcgc aagac¢cttic ctctatatjpa aagttcat | 600
ET37 ttcctttgga)ogagga:aﬂcch.ﬂ@acQ@éctgog%t ot &f¥ag a@@&cﬁ&gﬂ@m
accgtcttcc-660—-atacacteaagecaractattggagaacac
TIC812acadggacaa cacacgat aa gat tcaaggg 720|aggcct ¢cge

ET37 c9cdgccggisppaccaccyggoggcLp@scrt0.05t § cto.ott cOgot t{t 0.0002
78038- 21 (53327\ B $FQ 11 STI NG ST25. tixt-ttcegteteg

TIC81Qgt48tcgat ct ttgg;:ctttgg tagittggot gggcgagg}gg cggctticgtg

cgcgecgaga td g g gy9 g19a83 CYcagdo | 0.0084
ET37 ct ggggct 2 gccggggt gﬁggo g’a c:gg@gc qgjat ct ¢gcg
TICs1@99a@at gggg ct ctcggatig tagatctgeg atccgccgtt 960

gt t gggggag atgatgg dg gtttaaaatt tccgc cda
ET37 cagghagadyl2fi020 d g §§ ‘Oaflgt(Pt gt t Q< égtttga 88073
tattt Cq t gct agat ct
fférlgl/ gtztg ﬂ??f_'?% bg%;ig]?t@lgcctcagc attgttcatc

YERGy ect flug o g% @aﬁé Atgcagectc
Fggg]; ciyad ‘f%ﬂ%é SEGHYAR § 8935%%& ?gfé %&a%ged Contrasts.

ccaccgccgt cgctccgttc ctggggctca agtccaccgc cagcctccco

gt cgccecgec 1320 getcctccag aagcctcggc aacgt oagca

acggoggaag gatccggtgc atgcaggtaa 1380 caaatgcatc
Examplétagct agta gttctttgca ttgcagcagc tgcagctagc gagttagtaa

1440 t t t t t
tt d@@%%gaglgpalg aggé§ g%(%re%gipgt ﬁggggl(g %rglzglgltggggyrotems in corn

aacaccgtac tacgtgcagg tgtggcccta cggcaacaag 15 60
aagttcgaga cgctgtcgta cctgccgeccg ctgtcgaccg gcgggcgcat
ccgctgcatg 1620 caggcc atg gcc ttc ttc aac egg gtg ate
ace etc acg gtg ccg teg 1668 Met Al a Phe Phe Asn Arg
Val He Thr Leu Thr Val Pro Ser 1 5 10 tea gac gtg gtc
aae tac teg gag ate tac cag gtg get cct cag tat 1716
Ser Asp Val Val Asn Tyr Ser Qu lie Tyr Gn Val Al a
Pro Gn Tyr 15 20 25 30 gtc aac cag gcc ctg ace ctg
gcc aag tac ttc cag ggc gcc ate gac 1764 Val Asn G n
Ala Leu Thr Leu Ala Lys Tyr Phe G n Gy Ala He Asp 35
40 45 ggc age ace ctg agg ttc gac ttc gag aag gcg tta
cag ate gcc aac 1812 Ay Ser Thr Leu Arg Phe Asp Phe
Gu Lys Ala Leu Gn He Ala Asn 50 55 60 gac ate ccg
cag gcc gcg gtg gtc aac ace ctg aac cag ace gtc cag
1860 Asp He Pro G n Ala Ala Val Val Asn Thr Leu Asn
G@n Thr Val Gn 65 70 75 cag ggg ace gtc cag gtc age
gtc atg ate gac aag ate gtg gac ate 1908 A n Gy Thr
Val Gdn Val Ser Val Met He Asp Lys He Val Asp He 80
85 90 atg aag aat gtc ctg tec ate gtg ata gac aac aag
aag ttt tgg gat 1956 Met Lys Asn Val Leu Ser He Val H
e Asp Asn Lys Lys Phe Trp Asp 95 100 105 H O cag gtc
acg get gcc ate ace aac ace ttc aeg aac ctg aac age
cag 2004 G n Val Thr Ala Ala He Thr Asn Thr Phe Thr
Asn Leu Asn Ser G n 115 120 125 gag teg gag gcc tgg
ate ttc tat tac aag gag gac gcc eac aag acg 2052 du
Ser Gu Ala Trp He Phe T yr Lys Qu Asp Ala His
Lys Thr 130 135 140 tec 034[ tac aac ate etc ttc
gcc ate cag gac gaa gag acg ggt 2100 Ser Tyr Tyr Tyr
Asn He Leu Phe Ala He dn Asp Gu du Thr Ay 145

AN A r-r- o

—
(]

protopl



10

15

20

cctctgccga cagtggtccc aaagat ggac ccccacccac gaggagcatc

gt ggaaaaag 3058 aagacgttcc aaccacgtct tcaaagcaag
woOgoEioeydas g t gatatctcc actgacgtaa 3118 gggat gaege/UuS2006/033867
acaatcccac tatccttcgc aagacccttc ctctatataa ggaagttcat
3178 ttcatttgga gaggacacgc tgacaagctg actctagcag
S?h&%ﬁ@ﬁﬁﬂﬂ:oﬂﬂ@ abqidness S2ddingc drasdt sza‘uggzmmafﬂ@&w and ET29

ggagaacac acagggacaa, cacaccat aa, ga (:aag]g(?e %ﬁ Jence
(TIC809xgueleinsc yere ge 681t FoR EPERSEIOB gl Pl t e SYRTRSHS: B
encoding ggﬁ&{(bt 1&% ¢ ORR &t EE?Q@H@@Q@ DGhE Strot acld @9a&ick3Mnslation is set

t'gggt "'gggcgagagg cggcttcgtg 3418 cgcgccca
forth at BEQUIYNOI4gghgggdatic saquency cgepding) FHoeilcis S@@gb@g@t&%Q D

wouts, e S A Sl S0 BRERL S BT e e

coding sggﬁén%@@?&tﬂt%gg GRIHICI(PRBfAGHMA BadeARERAH &a’i&ﬁs for transient
aaaagggc actatggttt atatttttat atatttctgc tgcttcgtca

expressign Gtudigawigh 365)8pnoglplaa@at Gengticcalements arqupdithe cgdige region(s) of

att ctca Cor 1
e TIChRY ap A 531, P igaRRlo fbt MR SR e My of te
chloroplddt/@arls gattpyamcadsetiog Bogatmpgch tTycplasosicconstructs are
cgtgat gat g gcctcgtcgg 3838 ccaccgccgt cgctccgttce
descrlbedtlggg@cm&“a lagt cgc cagcctcccc gtcgoccgcc 3898
gctcctccag aagcctcggc aacgt cagca acggcggaag gat ccggtgc

at gcaggt aa 3958 caaatgcatc ctagctagta gttctttgca )
T46194 adRageidi@unrgadtate T@agidna@lsm of! dfll@ﬁ%@gé&{@%@,@ressmn

i%%%aig?ifc %&%‘:ii;gﬁ S0 Pt AR A gcagg

W(P acaag 4138 apghipgRgR cgctgtcgta
p Qchccq ththaccq gcgggegeat ccgetgcatg 4198

PMOYIEE26E g etgéflélaw gaa at e ag@argﬂf@dé@@m@twrﬂl%t cgt gag

ge -ggc—424 At—Ser—tys—GduH=e tet—Asn—teuSer
W@I\@lﬁ%e T@@‘%rggj"gﬁgo 245 ¢ Qéﬁ%ect,éhctg tac etc aag

CC ol tsAl a As

I@h I\@Eﬁ:3§ C%Vg(jabg Cﬁggl%%lg) gﬁgrg\%%lg tJl:) S?O@%Aﬂ u—Hi Qp
NIONZB03@5 5 TRERIB3cpIII(83327) | BIGHKY UntSEERIL, ST25. t xt
ttt cag gcg tac etc ctg tgc CHFECEdtargeteddaghlatenlasise
NONGAU 3T C| 3P SBDETIAN0 Al a| TYC8(%targetrd tGyblofopias; u
Phe Gu SelL H e Val Asp Pro 2GRCitDukdigeteda ace cgc
gag tct gac ttc gac aag acg ctg ace ate gtg aag teg
4390 Thr Thr Arg Qu Ser Asp Phe Asp Lys Thr Leu Thr H
e Val Lys Ser 280 285 290 gac tec ace etc gtg ace gtg
Pastoplags atege prpaed dyakgpsting 1%dey gatn ha@'@ssms 1 GerMpgnnitol, 10

mM. MISE pfo(s 308% tolie Ray By0a%8 Breiie RogRl fifbus. Al
o S i %@N@ﬁ@%ﬁ came Lo

326869 @xgmssiglatin Jeeioplagis g¥as Amees ugjag 2t BL ‘ng’c polyclonal

antiboﬁgsgra%% aga st/_\tﬁg E@ﬁ '_{FmGAkgsaf@ %ﬁ% E}{Oﬁ}&fg&a’%};{% g'ga‘ig-lggﬁresent the

averag@%ﬂﬁlg&gdtﬁﬂ@at@ts&nﬁ]gﬁ: aac etc ttc gtg aac etc aat tec
caa Gn Leu Thr Gu Leu He Ay Asn Leu Phe Val

Asn Leu Asn Ser A n 345 350 355 gtt cag gag tac ate
tac ttc tac gag gag aag gag aag cag ace tec 4630 Val
G@n Ju Tyr He Tyr Phe Tyr GQu GQu Lys Gu Lys @n
Thr Ser 360 365 370 tac cgc tac aac ate etc ttc gtg
ttc gaa aag gag teg ttc ate ace 4678 Tyr Arg Tyr Asn H
e Leu Phe val Phe Gu Lys Gu Ser Phe He Thr 375 380
385 390 att ctg cca atg ggc ttc gac gtg ace gtg aac
acg aac aag gag gcc 4726 He Leu Pro Met Gy Phe Asp
Val Thr Val Asn Thr Asn Lys Gu Ala 395 . 400 405 gtc
ctg aag ctg ace ccg aag gac aag gtt ace tac ggc cac
gtc age 4774 Val Leu Lys Leu Thr Pro Lys Asp Lys Val
Thr Tyr Gy H's Val Ser 41Q.415 420 gtc aag gcc etc
aac ate ate cag etc att acgsgag gac aag ttc aac 4822
Val Lys Ala Leu Asn He He @n Leu He Thr Qu Asp
Lys Phe Asn 425 430 435 ttc etc gca ace etc ‘aag aag

o -
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Thr Val G n Val Ser Val Met He Asp Lys He Val Asp H
e Met Lys 85 90 95 Asn Val Leu Ser He Val H e Asp Asn
waypeo7lopz77Phe Trp Asp G n Val 100 105 H O Thr APaTAIS20051033867
e Thr Asn Thr Phe Thr Asn Leu Asn Ser G n Gu Ser 115
120 125 G u Ala Trp He Phe Tyr Tyr Lys Gu Asp Al a
H s Lys Thr Ser Tyr 130 135 140 Tyr Tyr Asn H e Leu
Phe Ala He 4 .Y Gy Val. 145 150
155 16b2hNep- Waaﬂqiﬁrexﬁr&a“@? Bf ﬂ@(’%léc‘ﬂﬂé’r%%la%ﬁse Ser
Val Asp H-I e Qu Lys 165|170 175 G u Lys Val|Leu Phe
Val Thr H e Lys Asp Thr [GQu Asn Tyr Ala Val|180 185
190 Thr Val Lys Ala H e |[Asmedal Val S@hdardl a| Leu G n
Bemiger Ay R8eih95 200 205 Ser Lys YaorVal Somphtisons’
PR S Arg His [Ceusfo Arg L 210[ 215 220
Wﬁgﬁy eﬁcﬁb% G&ys Ser AsnSI'-Sler 25 2%% <210> 33 <211>
pMORG4RIP S TRRFOKAUGS1GY ti ff i cli2I3 Sequerihd <220> <2238>

Svynt hetid Construct—<400>-33 MtI1Ser Eys—GHi—H—e—At
pPM@N6AL3 | leric8en, Ayl [Serogky Ala Asp 1 5|10 16cleu
?NW bys H e Leu A a Phe val ys Pro G u|H s Phe
P n AO:tQHCSO9AI a Tyr| Lelllideu |Oys Ag G i Phe 8§ 1

\fa r Thr 40 45 Gy Ser
PNEONGAST el ARR0E AR 1 9G3, “0.2° 8 SV Ser st

l\g@ i34 lPtRHFS‘r’ﬂr val dy Thr LtyoA;C' Thr | 37; L;LJ val
P h 36t P BESHB 75 803B. 2H%B3327) B3EQ
LISTINGST25 txt Gu lie Leu Val Ser Asp Leu lie Thr
G GoniphriG@ing {Geall i@ins using Takay-&8ager ESDAglpham 0.5 uT@agments
Witk tivam@dpitdriaee Wt pighlificaAgy differerGironGravh@therLeu 100
1 0B P2 Fhg tellaliprosstin)l i € Gy Asn Leu Phe Val Asn Leu
Asn Ser Gn Val Gn 115 120 125 Gu Tyr lie Tyr Phe
:{rﬂé r&Gults %chhﬁésth(ﬂ ¥he-YBloRplast argerid TITS0A prolsih rkéiﬂted in an
Tyr Asn |ie Leu Phe Val Phe Gu Lys A u Ser
increasd neTIﬂﬁo9|qxeressm 1m31eﬁms1@515s3@®m Perpaved taghy mﬁetal;@@b’»d TIC809

Val Asn Thr L &4l 6
express% L y L‘gﬂnﬁﬁﬂngp rea(p£e o y?ro%Sp@i(ﬁ\Iééﬁllr(B T thé éxpl‘gsgmn from

pMONS/R02 Sek geved Tm9lﬁ6teh85x§19§kuﬁd & dservdno Iblempprcem@hualy 20-fold
Leu lie Thr Gu 'EQQ%S Phe Asn Phe Leu 195 200 %ﬁ d
higher tham thphef the lymLayg,ete@), 1C§0] pEcggmLygIoWﬁyerL% e;ﬂ%ssg)il§f Wargete

TIC810° g?éé& 1\3&% M un?a%%e%e%g(%l RoAtlls & &l sicRBlHRR GRcrease in the

>"synthetic sequence; expression cassette in
expresspoviOb7 TELE) %e protedin ng)rﬂ'pa&B@M@:E@@lﬁk@Ehz)MOy@%@at ulmefive out six

experm;ﬁ%gsi;g % %2&13 EF%‘ ?1’3 ar?cg %ﬁ? §(% %2 >ﬂ(1: iag id iﬁ%ﬁteg 215 ]éq%%valent or

greater _ 1911—88 <@L %xpBaON and QIch@dulﬁt?&ﬁ >f WiEeg09CABmbaedeto €22 0zmount
1> Intron <222> (727) (1206) <223> rice actin

accumlmz@:whcazmssm tepgeded (o theglastid qlawe) 7)n ampevent; qeggigression of
TIC809<221I%CP %Iégl%ltogetﬁér@nna%gr common cellular location results in increased levels of

accumulation of TIC809 compared to levels of TIC809 accumulation when expressed in that
compartment in the absence of TIC310.

pMONG64136 and pMONG64137 were constructed to test the effect of expression of
TIC809 when localized to a different subcellular compartment from TIC810. Targeting
TIC810 to the plastid had no significant impact on the expression of the non-targeted TIC809
(compare pMONG64136 with pMONS84202). Similarly, the non-targeted TIC810 had no
significant impact on the accumulation of the targeted TIC809 (compare pMON64137 with
pMON84203). However, the non-targeted TIC810 increased or stabilized the accumulation
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<222> (1939) ..(2148) <223> Wheat Hspl 7 <400> 34
ggtccgat gt gagacttttc aacaaagggt aatatccgga aacctcctcg
wgabi7aeat’t g 60 cccagctatc tgtcacttta ttgtgaagaPCT/US2006/033867
agt ggaaaag gaaggtggct cctacaaatg 12038-21 (53327) B
SEQ LI STI NG ST25.txt ccatcattgc gataaaggaa aggccatcgt
of the nomrtegettd TECBQ. Jhesrarsultyt sygpest tma Iocgizatigatof gl oo proteins to the

ccacccac cat cqt ggaaaaagaa cgtt aa ccacgtettgc. .
e 5 G AL T O TR RO ki
protein TEESHAPRAAPIhARLRURGH SR iARARGER BEiweeH 8RS hrofdds, stabilizing the

tgcccagcta tctgtcactt tattgtgaag atagtggaaa 360 )
accumubitign af dee) §1C3QWcprateama Thesecreswltst ate gepusieriayih Meaohjervatien that

t1tga 20 tgc : t S
oo ISP L B O RABGEAET R P o i i
level exptssiag of ET29 6ABRYT a’pedtigelgtih Gatigringahskct cc act gacgt aa

40 gggat gacgc acaatcccac tatccttcgc aa aé?c;gt tc .

Ot plesmisk sentaiginggt tleeiferasgot{Lh Ry y4s glaga gy control in the

transient gﬁﬁg@gﬁtegpx%gﬁﬁ A4 ?ﬂtﬁﬁﬁg@t 823G R Eh 8%y BRflided in transient
acacact caa gccacactat tggadgaacac acagggacaa cacaccat aa

assays againdodiagigg off @nséggrtivn effciagyciy vay gbseavmicthatclociferase expression

cgeetetect ctttctttet cecogrtttttt 780 ttccgtgtc .
levels v WA ferEpEch B B e (RSNt gh fgpgproni
effects B heCACHMEFAIPBE GAMIAE T IWIRRABNUEIOH FARICBOYGEE correlated with

ctggggctct cgccggecgtg 900 gat ccggccc ggatctce

. Cgcg
low lucifggaatiayglig by ench gaset gthenduncvhsag 08 dt bagglgze%gg the chloroplast,

N

dramatidtiaéred Rt @Cbdth Abdiftgise aand JLI88Y adx@reb i8N 16 \gix agatpate pMON64134
) ttctttcttc tttttgtggg tagaatttga atccctcagc attgttcatc
with pMONE4ZPDagthe hieiferase dagpis ghowve ihigle Sa at gcagect ¢

gtgcggagcet tttttgtagg 1200 tagaagtgat caacc atg gcc

ttc ttc aac egg gtg ate ace etc acg gtg 1251 Met Al a
Table 6PheciRireseAsvelfingradaiend aseayldxpetimentThr Val 1 5 10 ccg teg

tea gac gtg gtc aac tac teg gag ate tg_cdcag gtg get

cct 12P9 Pr r Ser. p| Calntval |AStandayd eSer | GohoaiiSons!
Plasm‘fﬁr a ng%ﬂ egﬁgy ﬁogelﬁé?mpéﬁeccagl t et thgheamac | cag ﬂgcc

cligace—ctg-gec—aag—tac e caggge-gec 347+ Gn—Tyr
PMOWOXS wT@ﬁpAl a Leu Thr _éZAAI a Lyg'7Tyr Phe GB“n Gy
pMONBA 32U | FRCdd, FI@19AC 99C| 89€6ace Cighpagg ticjgac tic
gag aag gcg tta cag ate 1395 lie p Gy Ser|Thr leu
pMOMG4 3Phe TIS§OPhp T RI0LYs AV.8Leu @ A3l ie 45 50b55 60

PMOI\Z%{ZOQQicé?écg‘%z{:&luabzgnuﬁg%ériueuP%% LGlbnaZIba Elbab;/gl
pMoN@413/7\S]ctgﬁ*ic$@},JTfégnd3' n Thy785 70|78 gtc cag| ey 999

ace gt ag gtc age gtc 4 tg 1491
pMONG4 1361 h c@THCENY cPAICIH] B4.9al Ses2.¥al Met Hak Asp
Lys He Val 80 85 90 gae'ate atg aag aat gtc'ctg tec

ate gtg ata gac aac_aa ag t 539, Asp e t Lys .
' Compggisonjpor Lailup%rér}lswgeT @%ﬁqfﬁraﬂwfxﬁsﬁsﬂp@@ %@i Aigett gy
the samyistigrgge gaksigngcaptly diffeyerfdiom eachptherace aac ace ttc

acg aac ctg aac 1587 Trp Asp G n Val Thr Ala Ala He
Exam ]'ctl; Asn Thr Phe Thr Asn Leu Asn 110 115 120 age cag

pgag teg gag gcc tgg ate ttc tat tac aag gag gac gcc
cacTARIxabple Hudtriies tisetes@suoPbaedprpssibreoPAECINY aild/ TIC809 in
Lys Qu Asp Ala His 125 130 135 140 aag acg tec tac
transgenit CfAc aac ate etc ttc gcc ate cag gac gaa gag 1683

E r G T e n i

LSS, Bl P eI fnt o Sy SuplIE st § expression
cassettes genc mtmilecagicintd binagaplaat gamdorngtign WeabrsThuitableyfo@uge in corn

Val . Met a Thr Leu Pro He A.a Phe Asp H e Ser .
trmsf%ﬁtw-zpﬁ%%éé%ﬂh@egwﬁ skt cB( By, comurapyifrer from

gac ate gag aag gag aag gtc ctg ttc gtg ace ate aag

gac act gag 1779 Asp lie Gjl7l Lys Qu Lys Val Leu Phe

Val Thr lie Lys Asp Thr G0 175 180 185 aat tac gcc

gtc ace gtc aag gcg ate aac gtg gtc cag gca etc cag

1827 Asn Tyr Ala Val Thr Val Lys Ala He Asn Val Val

A PN AT NSNS 2 . 4 a
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Gn Ala Leu Thr Leu Ala Lys Tyr Phe Gn Gy Ala He
Asp Ay Ser 35 40 45 Thr Leu Arg Phe Asp Phe G u Lys
wéhkeo7lew7&al n H e Ala Asn Asp H e 50 55 60 Pro E&Cm/UAb@6/033867
Ala Val Val Asn Thr Leu Asn G n Thr Val Gdn An Ay 65
70 75 80 Thr Val dn Val Ser Val Met He Asp Lys He
each othel ollypwith eespiet thythe PBesgaceosr Absanssapf hehl@eplagtergeting peptide

coding R Rp4 " B RRating b R us rad S P PG marker

for Agr@)mes@rm%e'alalé’dlrak@ﬁ)rﬁauorﬁl a Trp H e Phe Tyr Tyr Lys
Ala H's Lys Thr Ser Tyr 130 135 140 ay
Asan%I@ééS PoRriaing & CRESEUefer ingibarap GXpEssiothef Ciﬁoél d TICS10.

NS TAEE Shd 30 WP BBy oo

chlorop(l&%3ﬁ§¢te$ TIEQL Q.| PMOKE7@BN35cdrkdingh eabsege Yau inplankhexpyedsion of
Thr H e Thr Gu n. Tyr Ala Val, 180 1 19

TIC80%n pM%NmV)é GAPRRiT RSHINRT iNiHlant SRORSopR e RogBlast taeted

TIC80$® 'Regé&rﬁé@ trhRsteRfdEot? gla roﬂt%ﬁecv ther\‘@zlnsﬁﬁﬁa%ﬁ ull Hg these four
Lys Ser Pro Arg H' s Le Lys 210 215 220

plasmiddi andLglyphdsate ylsctBarwais mcﬁme@ﬁ&gﬁ%tﬂaqﬂﬁi@ aS@yiQnﬂ_lﬁ presence of

13> Art | 223
the E1y BB L e b S i b B RS DL Ea S ey BT An
endpoi@eOR 28 Xﬂ/&&ﬁ@d T E8Tiril B préfehite bfedb ANESER ddor TICS10 coding

pMON70514 pl ant expression cassette <220> <221>
sequengsse ydiees retovant; ipjepch eygnq) Evenpgirapdamedrywih copsiyycts containing

I 0>
N
becauseﬁﬁgh> &ﬁﬁilg;séqmggdoﬁs ﬂ»gﬁzdemﬂe 082223’ (4RBOBy the( BFEA)7 3° element.
<223> Zm RhcS <220> <221> |ntron <222> (1371) ..(1539 :
Transgenio 3ad ZWW&%@WIQﬁgf’} {ela‘ét‘??g(l MO $5R8 i aéé r@%?@ré ﬁséﬁﬁ%d using
an ET29 EL AGt% teFfe the Iy A AcurmiRi P PICERS, <222> (1627)

2328) <223> TIC809 <220> <221> term nator <222>
(Plﬁﬁg)regenerz(taséhﬁ)er <paRterMation WB]pI ﬁ’M&N_‘RﬁB 136conta1n1ng only the

tccgat dttc aac t .al.C aacctc
cytopl{jch B JCBR peag iU B eRa POaT Y §RRgap SRS Pand 2.
Plants 2@kRi8aé@agutsktadioN ¥ 9abndiffaC phaddyped0 fdat gatdcggistics, typlcally
gat aaaggaa aggccat cgt tgaagat gcc tct gccgaca gt ggt cc
charactegeaB-vasually 33p 7) cioxtio BRET| MmRT 2ther xabnggaelgisac c e TIC809
s SERSAEAC AR AANIGE| S0k SOR0APROND-SAGHILED SR
tﬁﬁ&ﬁﬁh@g@n@tt&&ti@tm@ walpM@aNad t3iT wtrecggated daahe presence of the

elyphosl gt g i sasaAM GRRBEAPE QCBLi RNy gL el a

for theQrbQa898E GedAPV T61 GEGHOA DI GRY HIGOF BEcIBBAE INEFBE the presence and
ccccacccac- gaggagcat c gt ggaaaaag 480 aagacgttcc

intactnagscd4be getestenaating dmcyteiesm gaageged FHE30Ocanclc TR §avefeima. One

event @ﬁgqoggggt a&g af&gclaat ﬁclgégoctﬁ 1%1% :sétg}fn&%gaczc Cazs’ gazso determined to

exhibif dA€A&4EH18 1@@&%&%@90@&%&& agPhed Ehadifing CL4 @06hts displayed an
acacact caa gccacactat tggagaacac acagggacaa cacaccataa

averagg of ebauighlopre FIe8R tresh greis elg kef gssuguaaelciésye. The levels of
t
TICSOg G 60Cc ti%glﬁ %@%&dﬁfg{){n atbog ?:p%pg ogesglaﬁtt LGt 59 8{)1%101&%6 plant

cgagagg cgg
exhibiﬁt@the greatest level of expression and/or accumula‘uon. This result suggested that

the co-expression of TIC810 along with TIC809 in the plant tissues provides for improved
levels of expression and/or accumulation of the TIC809 protein. More significantly,
abnormal phenotypes were not observed in the plants expressing both TIC809 and TIC810 in

the cytoplasm. The expression level of TIC809 was more uniform in root tissue, than in leaf
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cgcgcccaga tcggtgcgcg ggaggggcgg gatctcgcgg ctggggcet ct
cgccggegtg 900 gatccggceccc ggatctcgcg gggaat gggg
woret7agydas g t agat ct gcg atccgececgtt 960 gtt gggggagT/uS2006/033867

atgat ggggg gtttaaaatt tccgccgtgc taaacaagat caggaagagg
1020 ggaaaagggc actatggttt atatttttat atatttctgc
tissue, ppgd moegpleats ggbibited highen rgelstof dileged expressiant inghe eoots than in the
tttttgtggg tagaatttga atccctcagc attgttcatc 1140
ggtagttttt cttttcatga tttgtgacaa atgcagcctc gtgcggagct

tHift¢cndR @ 9Binds20Eretragargiigb frofpresiehRg Hgd %H@gﬁﬁg pMONG64139
t ggcgceccac c tgat at ctcgt 12 60 ccaccgccgt
containgiie: fheqreplas c C%QP@@ 138%1@ £618L ceguengese gOre gyent was
identifibd %9 ¢ E&Qérﬁﬁ%c aggﬁ a‘i g%% nBPEGHt&A%h f@l? 9&{%@9 iﬁ’@gog expression

gatccggtgc at caaatgcatc ¢
cassettgt anclt alsqgdal nmtgﬂdmnagetetlgbhglevdg cof g&@S@S’a@tc&anl 4’ﬂlﬁb remaining 14

cvens S0E2040, 3o gaLORLE Cot 42t adr gl QL0 LOPECRNEE e

respecti@ft 9PRIRvEE HATCLOR irf BHRRRAMBED frbm HbuRdP p5iHAIAbout 45 ppm.
cgctgtcgta cctgececgecg ctgtcgaCcg gecgggegeat: ccget geat g
Corn plmtrmg@mdatz@ QM,ORW@SH‘R cortainingydhe ipl 181889 gene, averaged only

sbout 77 Bt S0 ol I RRFus S8 s 0T G (P ot gy s

Thus, doegcp@@lloﬁto@ theagor- RGO TUES10CAdnL éth ttiad -tdrgdfed FTCIAS Pesulted in
Val Asn Tyr Ser Gu lie Tyr Gn Val Ala Pro G n

Val
higher 1igyely o FIC83 oxpressigmendiay yeumplagon chag tyasyeehigygyl with the

chloroﬁllﬁs‘i-t%‘g&eil Qéingaﬁk%%ﬁnéﬁyi ﬁl&% ﬁﬁiﬁ A@o@g@% Sfeigted levels

of TIC§62 pageinadid mﬁg:xh@g)ﬁ §talk dAarobis oorgﬁbjeramgm@isgatlbhﬁ of ph ytotoxicity

associ ?ei;ﬁ v&ai%gu?_ é?Lf,Zl‘lé? ﬁeleggeé 1@2&%&% é[g(ejggé/_\r @gotglg]g a@g PL&S} gcé)gession of
chlorolﬂﬁé% Gegbtdt TIARL0 mgﬂ%apt&a&a agagugé%@d gﬁ@s@@galécﬁﬁfesuued in
He Pro @n Ala Ala Val Va

Asp
increasg rleW%ﬂ ol GTHCHY Foumslation Yerp ewspayed ta &yetgtwf d@@rogtaet targeted

ricsoZbhedh Ex@ifefRPofubs Rt eo AR RS 1o v "asp H e 80 85
Qﬁglaé@ &agphats ghesfeigdt e caleRp@iY tid dargéted AICIOAhndagirgeted

tgg gat 1956 Met Lys Asn Val Leu Ser He Val He
TIC81<A§1§NA§\% V518 1S§§veﬁh@rﬁhﬁ Auphosgier0branys sgledtadley mprkeraggge, the

oS58 9 RSB SO0 0029 By s T

codinglsequeAses. SOne &ant ditbnot 20nthR538n2AEt TERB2 TpdiBg SEfence and failed to

ot BT28 U A58 e 1S e 44
ppm Tﬁ@ﬁ)ggﬁl%te-[ﬁ/ fin T84F ahd Sn Gbét, ASPedvaly Robty Sxplésioh3& 'ﬂ-ﬁf&OQ protein

140 tec tac tat tac aac ate etc ttc gcc ate cag ga
rangeddzem ghgutak gpgge abewio9 spm. TylEveTys exhjhitipg ghlofaplase ualgrned TIC809
and TI’QSSO ég@te?&g&ﬁ%m@&%ﬂ% go ;égﬁlbg s¥a11% ézgloégs% %g % szgm%statmns of
phytot@tieity?dsd8ciftd wikhlin kv’kintcﬁé@ra'dﬁfonldflﬂhd:’HIESHQ Prabia aﬂhﬁ /-\S p H

e Ser Val Asp He 160 165 170 gag aag gag aag gtc ctg

ttc gtg ace ate aag gac act gag aat tac 2196 Qu Lys
Examp(f%B' Lys Val Leu Phe Val Thr He Lys Asp Thr Qu Asn

Tyr 175 180 185 190 gcc gtc ace gtc aag gcg ate aac

gt g Thisc exzatplg dHustatesc agizec rocigenhadebd &tmeddiin dhrpladaild targeted
TICSOéyS Ala He Asn Val Val An Ala Leu Gdn Ser Ser 195

‘00 205 agg gat tct aag gtg gtt gat gcg ttc aaa teg
%@Oﬁ@@l@@@vaﬁ I AnGifictet B2 cMitdinPS Q:h%%pzl@( Sta%@!edVPfC%@ Punder the
a Phe Lys Ser Pro Arg H's Leu Pro
Operablmgoml@g o atR@@Bgrc@t prametet (US Fat Applcdtipa Segial Aot dﬂ\@daﬂ@) and

flanke§ 358¢ A EELR Salie b5 Male W F60c PRI SR o gpa 3 of

gcgagttctt 2398 gcgagtctga tgagacatct ctgtattgtg
tttctttccc cagtgttttc tgta?thtg 2458 taatcggcta
at cgccaaca gattcggcga tgaataaatg agaaataaat tgttctgatt
2518 ttgagtgcaa aaaaaaagga att 2541 <210> 37 <211> 232
<212> PRT <213> A«tlflClaI Seqeuence <220> <223>

1 . ~ . ~N R 'Y e -~ ~l n

leaves.
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Thr Ala Ala He Thr Asn Thr Phe Thr Asn Leu Asn Ser
Gn Gu Ser 115 120 12538-21 (53327) B SEQ
wakerG768T25. txt Gu Ala Trp lie Phe Tyr Tyr Pg%/US2006/033867
Asp Ala His Lys Thr Ser Tyr 130 135 140 Tyr Tyr Asn H
e Leu Phe Ala lie Gn Asp Gu Gu Thr Ay Gy Val 145
the Tm91@5di1160 sdvipiendd SyThr Wheat PhsplA &’ Alrandehiptids ptekinmation and

Val Asp He G u Lys 165, 170 175 Gu
polyadppdonsh sofipace; oI, Saidire i neseapResion STs gl isvi| fepipat SEQ ID
NO:38185 190 Thr Val Lys Ala He Asn Val Val G n A a Leu

Adn Ser Ser Arg Asp 195 200 205 Ser Lys Val Val Asp
Algn mi@ts_y@resquemr@tem@eﬂﬂgrﬂwtemm meglawistrm@ormgon of corn

. & 30 <2

issue 351 86 5tySe PYBONGRS REGlenflbe Bl Plla RSB using o

TaqMaRZP 3zsa§ Yok ed ipeese@uen e g@pﬁ@saﬁes belectatsle sedrker bid the wheat 3’
pMON64144 encodi ng Tl C809 <220> <221> m sc_feature

flankingspguenseonBiel Bresence of iataph TH§Qncading sequen@ywes cenfirmed using

endpmﬁf g?ﬁt %@, <221%§%t2> (li%fg%?h‘bﬁs ﬁﬁ%sglbccg)ﬁ%&%ts;%@tag sig- -leaf stage

were set2@ftd usRizln FTRORIHSA222> (1952) . . (2755) <223> HSP70

:’é’%gazve%%%ég%%r ?g%gﬁéig it ?FF& %%gue)( 5@59)4( ppriL. 12)No TiC809

protein( %Q@ aéteagg%?le%%ﬁl@ﬁ% K-%ﬁlaf"l‘@c% roofdr lacBeRY isdenlnadPin root
(30 (31 m RbcS <220> <221> CDS <222>

cells. ( 31:6 e 23 RQ g@n@)exhﬂmgd arTIC09 pre@in-gencentrgtBeaixtoy the level of
detect1.§ . g I\l@)ngzaéﬁiw anf 86%7@&1?61%1 g{glrs <1%%ICZ gg%szgrou)t 1ppm

TICSOQ.aCIﬁto@hﬁﬁdt geaaliRt gogdruen@idet €id tori@fof bicBSS pa@asdtenagiivited on
60 ctgattctta aacttaagtg agaatctagc ctgttcagg g1

averagg eb%ag‘tmané“& G RCRrPteyT 1Xgo %B%é@%@hou&? «3&@@@5& gaves (n=87).
gcaaaaaaga agaat gcaag cctgcaacaa gtatcgcttt 180
cccgaccaat ggttggttga cctcggtttg ccggtaacct caggctggac

Exampj;aeagaacta 240 attagccaac ttgtcaatgt ctagggtgct

Pl B 6 VA g B R REERR oo n SRR R0 gl wocr

the CO&@Q oPaffsat prsmdtbgt t ggcat aaaagcttca atttcaatgc
ccct at ctgg7 aagccct agg 420 cgccgcgoaa at gt aaaaca
gc

tincgeanplgd theghEiBoftandat KedHagmmes gt argexprased in planta from
separa{‘: ei‘ig)ge[%g glg gaqgét%%gggﬁz% glgggog%g%lg%cﬁc (%?e%ﬁ%%cgg)% C&R;eﬁtfg)‘ﬁ% geparate

but idggiegl ¢358gprotmdteys. aBnthinat g grprebdéh amsacitels gmag designed so that
act ggacaac at gt g@?caa at a%gaccaa Cgt tat ggca acaalgéct CQ

expresgign oA clde e Mea shpiayely deraliged e bgdact (e usiag g RCc3 promoter,

while SGREIRIRTIOFAPIECIddr TRLERIGAIAZS hRhabt agt
cgcctaggat atttggaatg aaaggaaccg cagagttttt 780

cCRYEORNEASY myintscoyy expEstiaytcassgttest addnsaassactte 43gQagyaN0:40)

conr g SRS 50 E0p R CH 0, FAOICEGEC, SERLELBRL i 5 cnd o

rice REEPE N AGInAalrhdisd dat SRR GROEMAISEAT £itrdR AU at tth 31 &RICbG wheat
960 tattoaatga aatt ggt ggc tcactggttc attaaaaaaa

hsp17 33 dkgasariptian georigatios ggd IO dgarigben sasyeract tT@q piigr cassette (SEQ

B T

end togRICE388qra@ottl 46 asgice aaaggﬁrogcse@mggmdta@geagéﬁd 8 a wheat hsp17
ccacggacct, accta cct a _ccttagctat 1200 ctaagcgggc

3’ ranggraptiondepmingiopaeg PgbRdemgatipnagaeencaaagt t gcc gggccageag
l_%l@l@)l\?@ﬁﬁgf G0 5idal @M% 156 E&&?@ G thtecc%{ihl%%ggﬁences in the two

gt gaaaac aaaccca aagcttagaa tcttc
expressPhnt @gsatglagh dmdﬂmplamtgeang@epmmucggﬁ:tqu&EﬁQSEQ ID NO:43

cgg tctgggttca tgtgatgtce tctettgtgt gatcacggag
and S@éi’éﬁ% (8] reippevely).
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t aaacggcaa aagaaaatca ccaacttgct cacgcagtca cgctgcaccg
cgcgaagcga 1500 cgcccgatag gccaagat cg cgagat aaaa
woOaeawwaatueaa t gat cat aag gaaacaagcc 1560 cgcgat gPQr/US2006/033867
cgtgtgcagc aatcttggtc atttgcggga tcgagtgctt cacagctaac
1620 caaatattcg gccgatgatt taacaoatta tcagcgtaga
P194t8 CEHopRGatal t Frohnl @Bin 1G8Gk titdkformed awghCEilt}gart aNION64150 or

tgtt ct t t t t
N e R N T e
coding sggﬁ%%%? 2} %Oagldcrg?tg Gt HesE E%Iﬁ‘??fggecte%& GEHRA feaf stage using

accat ctca agcagect aa tcatctccag
an ET2EEDBA ﬁﬁ@e@ﬁh@ thedatels GIAICA02 pageinh gactttnalgaiicgl c §ntsgrapaformed

with pNIGNRA G Pied GBS TR0 BT ok g0t (JCPUB R Lty while plants
transforglte%lt \?fﬁtﬁt NG5 ¢t Slibila9b8 Hvefoe t &olud ngﬂgﬂm 2PHB09 per plant.

agc gat ct agaat tacactctga aatcgt gttc t gcct gt get
pMON@Iaﬁo Pttty exlﬁnzimi FTHEROS tooy ecagodgftenateacls frany ghaea0.4 to about 6

T -

Leaf u%%@oé’&lsr%éen(1§3é’a§@uea RBR&s Lbﬁﬁl@@@ﬁ%@mmmi@i ttel@gghe limits of
acttggattc agaagtttgc tgttaattta ggcacaggct tcatactaca
detectiozzfaﬂthﬁgg@maata gt at agggat tcatattata ggcgatacta

aat aat tt C C a
BPRHES bt Cadep ERIEPHTE TIRO0PPEY biefel ty pMOREEEA events than in
events [ dcihbfadalC g@sm:g gtkag @amropamt adrgcted gREQPNGHIOL axgmsgomt gassettes
ctctgctcct 2460 ttatt%g? cat aa caaega ca tent with the
(PMOI‘@&ﬁth bpRm %t YOG40 éﬁ%\tﬁ aa 28T aLgt A c Sis
results g@%gﬁhtlfs AL RO eid ot faPtifitase %nﬂﬂ{et &35Zag@moter

faaadagtit cctttttgtt gctctcctta cctectg at][gan
(PMONgH43& tamdt pMIONGA3YRct  IBeOgrgatesicdiffierance detwesncplants expressing

cat tctt ccttctee
ricsos S B Reeopuaiisgrosurr gaeLaet (FoRt G ddfngilith of Tics09 in
leaves %@ﬁ%@&é&mﬁm% aGRLIRE 0RO 1A ROYS gsiomoRe C gBght PRION64150 and
gcectcgtc g ccaccgcc tcgctccgt 2820 tcctggggct
pMONéﬁa@tQ’Y@a‘fé@X@g Bermad p ¥§&ccg ccgcetcctcc agaagcectcg
2880 gcaacgtcag caacggcgga aggat ccggt gcat gcaggt
aacaaatgca tcctagctag 2940 tagttctttg cattgcagca
Exampgﬁ(gcagcta gcgagttagt aat aggaagg gaactgatga 3000

tccatgcatg gactgatgig tgttgeccat ceeateecat c ttcece
Sce TTR PRt e -
comprltsi"ﬁg 99602243 RY b CAR 1RSI sTh&BofSb 2k claaed haeRgC

tgtcgac cggcgggcgc atccgctgca tgcaggcc atg gcec
317¢ZoMpt)31AbJas Pompiising E T2 ardfor Q“ﬂ@g(?ﬁ er d?eTé?ﬂeg%V%b@engﬁ’éClosed

herein 'f‘?’l?’ %c aal aCC(%P%)t%tgﬁ s%%c?le 3 %E{E%\/@t? @t@%(y %bd i[g@812 have

not dehfstrR6d 9Acatialt &6a&fb§lygﬁogcglﬁbpt§éﬁdn anectt gplecigs,cbwaas disclosed
cag gcc ctg 3273 Tyr Ser Qu He Tyr AGn Val Ala%[% d
herein,Gie thpful \far fgiatng g hlahel?vzloe%e%wns@daaiéb@% ofdd29 and or

tt t di d
TIC80§ ﬁi&ﬁcﬂ L]é’ﬂf%ﬁacg %lgo %e%l&léﬁ'e&@orﬂ §/:&‘ g&?}_ﬁ%&q b@oa@ﬂ%;y irecte
to Cter@tl’eplﬂ]fdeb. Spech¥s ,gan@ﬁt ﬂ;&'anﬁ&pattd thp ETBY ovaydryalaa gelgogstltateaactlvny to

i s e 35 Bl B BRI TP ISR o

b £ntGRE qaﬂ 1
vioue S SEUG 8 i, T 1SR SR S0 R R0R g Teramyl

against enmipieradl imséat rpe@l ypeties sveh aGlyghO hepesn @N@st@@eTgn@hed Plant

\g&g ?te gac aag ate gtg gac ate atg aag aat gtc ctg
Bug; WXEB)\/a] "Ser Val Met He Asp Lys He Val Asp H e Met

LYge RBTPB/aL alytiytphadils Ipietchitn-AlcRingtidsRt thag aﬁacﬁa@luﬁﬁg)us weeds
aag ttt tgg gat cag gtc acg get gee 3513 Ser H e Val
and cepsspThs ﬁNE?B dzysageh eglicytualpcropp ipsludingr cotfan, Ayadires feedmg
105 H O 115 ate ace aac ace ttc acg aac ctg aac age
cag gag teg gag gcc tgg 35 61 He Thr Asn Thr Phe Thr
Asn Leu Asn Ser Gn Gu Se*lGu Al a Trp 120 125 130
ate ttc tat tac aag gag gac gcc cac aag acg tec tac
tat tac aac 3609 H e Phe Tyr Tyr Lys Glu Asp Ala H's

o ——y ~
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<213> Artificial Sequence <220> / <223> Synthetic

Construct <400> 39 Met Ala Phe Phe Asn Arg Val lie Thr
waew7Mr77val Pro Ser Ser Asp 1 5 10 15 Val Val pE&swsSIogs/033867

Ser Gu lie Tyr Gn Val Ala Pro G n Tyr Val Asn 20 25

30 Gn Ala Leu Thr Leu Ala Lys Tyr Phe G n Ay Ala lie

damageAS,Rn @hdayI6f tesnddsebiciiar cdn@ibsﬁo@s Bhiag Adp clrbweofGhsectsysust allow
| a Leu Gln lie Ala Asn Asp lie 50 55 6Q Pro G n Al a

for the mswt’watwah fepding PRRavisy Hamfeeding ppvaywapleyed lésbﬁseéoy 296 well

oo 5T Bl bR 13 e

Insect lﬂoe%‘em /i Rhys. 5@52%2%1)) Adhe OVAPBadrtificial diebistuppliddrby Bio-

agH.e Thr Asn Thr Thr Asn Leu Asn Ser G n
Serv @1QrSS’é Pi@FPéé‘“iz@e@hsow E\U'}Tp H e Phe Tyr Tyr Lys
% vé HRAred ﬁld'@l%htéﬁ}fﬁm-mﬁte%f a-[lycfclé]v%@ ﬂcﬁﬁng}%teﬂéfe dothbined with
n He Leu Ay
156.3 gvtmhs dABioi%av PoBiet BO6NBY inAl swﬁim st@eluze@rtdendee Ztlha cphtents of four

e 0 B e AT AR SR, e
adJustea/ ab Ireltet 23R TdluBeSEHA hl'l(ﬁrdd’\@ &dald. T&ilnlﬁiﬂlpl&5ark9&epared by
hr Val Lys Ala lie Asn Val Val Gn Ala Leu G n Ser

mixing styyen,by gnisseliteys oD Gemplys igdhe |_<§,e§1r%| copgmt;z@ﬁn AWithpiygo hundred

microlit%sz oae})genﬁre:g tg(]gri Leﬂe@nﬁu@é@pd}% 3132%%83&5%12 ﬁ‘glivt}ﬁlgal samples
desired FoltbstitipliBis damursaarsm staleil ip o dbwBequence <220> <223>

e S e R RS RS 5E, EYEAR Yve
vacuunt A¢mito égeﬁofoff IgSfel R RSRE Qﬁﬁgﬁ&ﬁrﬁesgﬁﬁlﬁ ﬁ@ﬂeﬁfé Gainesville,

cassettes 221> pronot er
FL) an&2 238cuum oéa@m@mam ﬁkﬁﬂhme@rslmﬁmug@g gppl(e_dg whjch is sufficient to

cause eég'%§gn egg}gy araﬁl{n2 7‘%%’)':%%% E/fgg H§H¥<21%IQ Tlrteg% %i%ﬁ%@h{gggirg added to

the ParhfiRifS kel1pept kietet SQR@Par(fﬁﬂﬂ@lear 1(62PP2Jkasidg Sinc/ BIRESe Village,
<220> <221> Intron <2 (2913) ..(3081) <223> Zm Rch
IL) is dppoplacgb exert thenBarafilept @lnieswtezizger(@o 2&* a tackinggyron (Bienfang

s EE AT RSB PR SR AHED) sy TOh s

over a( Aa8Htton? Z&>wih gatte Hoptamnin® 20 FPB22dgs mwfmdedr incag@ose. Upon
hatchiryggi%g%’B n}'fm]%lilp;ygl; fee%2g> p?es;g%gi g %zch%%t at 1s preserFSteﬁ a%)ove them.
Extraoral digestion as a result of extrusion of WTPB oral secretions into the sachet may lead
to proteolysis and degradation of diet contents prior to ingestion by the insect. To assure
intact protein was being presented to the insect in its diet, the diet sachets are replaced every
two days. This enhancement allows for longer presentation of the intact diet contents over
the course of the feeding assay. Insect diet sachets are replaced on days two, four and six.
Stunting and mortality scores are determined on day 8 and compared to the untreated check
(UTC).

The proteins ET29 (or TIC809), TIC810, ET37 and TIC812 (US Patent Application
number 60\713,111), were tested individually and in combinations such as, for example,
TIC809 plus TIC810, for their toxicity to the WITPB. Crystal proteins were expressed in
the acrystalliferous Bacillus thuringiensis strain EG10650 and purified over sucrose step

gradients to eliminate spores and cell debris. Sucrose step gradients (10 mL each of 55-, 70-

and 79-% sucrose in 10 mM Tris-HC], 0.1 mM EDTA, 0.005% Triton X-100, pH 7.5) were

42



10

15

20

25

30

<223> | eader 38-21 (53327) B SEQ LI STI NG ST25.txt <220>
<221> 5' UTR <222> (4786) . . (4846) <223> | \Weat CAB

woOead@n7R20> <221> I ntron <222> (4863) .. (534PYTAR2B5/033867
rice actin <220> <221> transit_peptide <222> (5366) .

. (5506) <223> Zm RbcS <220> <221> Intron <222> (5507)
prepared ik 287 ?2 g2 23m Yok Eégﬁﬁ%g%@gei (Bedkigihh TRGRIAR, Inc., Palo
<222> 677) ..(5766) <223> Zm RbcS <220> <221> CDS .

Alto, CAR2 Bpofesateitpl susp@n s wepdyertd 08 1op efthe gradinis-and centrifuged at

term pat pr < > .(643 (. 41) <223 e .
18,000 5z 4o € 35 db o ragenREe Sadple il CuRTisfer rowen
crystalst @8fd kddoGbredapbmasifict B 53-9@%t 6t tthe FACIABag@ictpse interface and

aat ct agc ctgttcagg cta aaggacatag, 12

a cgacgg 0 e
ﬂEPﬂKbgcEa@ﬁagﬂﬂcfa&éﬂéaP%3gégaag@ﬁﬁab@@%éﬂb@ﬁ@@“@étﬁ@aﬁ%%@?d Bt
L t ‘ t
s3G5 o S ESAAREAEL 300 bAG FB . O ol
speciﬁot3 ﬁgginc @yIBLCIDEEYLYEt 2t Agat Bavicort Miagiica68:a3020t 300G (4992)),
aaggacaaga tcaca ct aact t cqggc { .

R G T S
3428 (1?36)9}%& R}?@Lgéi%;ﬁé% Qge&ﬁ&io%&tgﬁmg&ps tpaggt 1805,322,687) were

ccgcgcaa gt'aaaaca ttcgcttcge ttggcttgtt atccaaaata
each inghgledtaygnegati8e® wntoavathe feedipgamsas (fwpusiaglyc WIPB nymphs

. 540
o SESbASS ERMEH OGRS SR PRI ep gy o

protein® @Hd a6 a&btAERAIAGREEAE aAC nrGlighaeaA defeadd adtmacxposed only to
cgttatggca acaagcctcg 660 acgctactca agtggtg

a .
ET29, gyée 4ok g¥athe etherc BAcproteisc GEEBRA . §aubecet §Iyidpl, all of which
" 3 t C aaggaaccg
e G R Ao SN 3
dhagbgasddodst®a ggaggexpagdedama achidB4iddividigl crysgad preparations of

C cgcgaa_ acaccttga { C ctiitaaca ttc CcC .
s 3RO AL A0S0 W Ltecs LSS
above, S)?gg %Hg Qtbihdddt S€HECwOHolelst Gadlita AstifiefH: B ticidal activity.

C
gttc attaaaaaaa aaagaatcta gcctgtt

cgg 1020 i
TICS 1 plagigaged ATEB1Gphis § 155 ayhbitohszabisgaignoadiingad mysyaduction
agaga aa, 108 aggagga attttca c 1@ . .
when SRR 00D PO B b S LS5l il e
HoweveE Coaihae@iont @90agsio alus RII0RE CLIC30%L adibita gehttagoitality and

1200 ctaagc C cgacctagta gccacgtgcc tagtgtagat
Hm%IQ@%@QR&@@%*%E@E@%@@&§H7 60 Bacgc tgcaatggca

(EELECHR S 85t bRl BONRRRARACHARRE TR ndS TR done are
toxic t6 GVTBBActd) tIggacaxtwasf eihtrcTIEI0 @tlgéti gaof TBERI2 and ET37 is

. attcctcecgg tctcggttca tgtgatgtcc tctcttgtgt gatcacgga
toxic 1§ eab v aara st Eaegyaue wiihsid ofved o DRLARPAM..
cacgcagtca cgctgcaccg cgcgaagcga 1500 cgcccgat ag

gccaagat cg cgagat aaaa t aacaaccaa tgatcataag gaaacaagcc
Exampl$160 cgcgat gt gt cgt gt gcagc aatcttggtc atttgcggga

tcgagtgctt ca taac 1620.caaat at C
t aod deaoere 58588 Sorpcufl A sHLbER F Lplefhg Ticsos andror
TIC810 amldHoatlieesdhetdgct ag ggcaggt gtt ctgccagcca atccagatcg
ccctcgtatg 1740 cacgctcaca tgatggcagg .gcagggttca )
cat Gt transfauasipncypstors At eopsiredicd D aCHgrglyghdgsl expression of
Ccl t gat c
o S TR RO L PLPRLY REALAC R ST LS RERNF S1ER2 anc
ET37 tadihp agqhencey ehdygbeaised 3@ Gocgptasy AEICIB12 gapgt BEFT grotein, thereby
. gcaatagatc taccgtcttc ggtacgcgct. cactccgo 980 . .
achiov g geect DI RIS EXeb DRE AT YEs EF Gk GHeHE Y Pt pgduction.
CO-exglgfsﬁ&?QPQ‘ﬁcéﬂﬂ)“QloﬂgWi&laﬁﬁﬁisgﬁifﬁ&i@ﬂtaﬁﬁ dcRiE ik Gdbte high levels of
atcgtgttc tgcctgtgct gattacttgc 2100 cgtcotttgt
accumalption oAEA37 fras hoygelta Simijsdhgtcacypreasion abGHES 12gdengcw e HT29 or
2160 oagcaatacg agaaatgtgt aatttggtgc ttagcggtat
ttatttaagc acatgttggt 2220 gttatagggc acttggattc
agaagtttgc tgttaattta ggcadaggct tcatactaca 2280
tgggt caat a gt at agggat tcatattata ggcgatacta taataatttg
ttcgtctgca 2340 gagcttatta tttgccaaaa ttagatattc

. a2 o4 a4 aa Y o2 o4 4oL oL a . .. P Y. T T T



10

15

20

Met Ala Phe 1 ttc aac egg gtg ate ace etc acg gtg ccg
teg tea gac gtg gtc aac 3225 Phe Asn Arg Val lie Thr
waew7Mr77val Pro Ser Ser Asp Val Val Asn 5 10 BETHAR006/033867
teg gag ate tac cag gtg get ect cag tat gtc aac cag
gcc ctg 3273 Tyr Ser Qu He Tyr Gn Val Ala Pro Gn
even TIOR09 Yadurisient@ Achib dtdile BEhAbveddofiecanilatibs of EE2930TICS09 in
tac ttc cag ggc gcc ate gac ggc age ace ctg agg 3321
ahost cgthr Aseigd lﬁzﬁ@d%?@lﬂlajﬂpv@he Gn Gy Ala He Asp Ay Ser
Thr Leu Arg 40 45 50 ttc gac ttc gag aag gcg tta cag
ate gcc aac gac ate ccg cag gcc 3369 Phe Asp Phe Gu
Ly dt A anticpated thatpretefiseofAle CAslpartd €yRr dagsl thatAlxaBfts Ziom about

53327) B SEQ LI STI NG ST25.txt 55 60
15 o0 aht 1Rbwce tcﬁntg%mea?@ldaﬁf‘élu@%‘@ gy 091‘373293 %rt %Tgi&ﬂl exhibit
1mpr0v%94 é?pf%sﬁm /oY akcd ?ﬁﬁ‘lat-m{ whé! eﬁ%@ss@l i ThostV@h ik GAth TICS10,

Gln 70 O gtc age gtc atg ate gac aag
TIC812atoe agt grthgpdegoat er dbgloét@ua@totgmcexdaﬂgtl@eﬁ ayeho 8eid sgghence that

exhibitgfoeinpat S8 il 1% it Bt sEulyraa R iy Tl bngd tcs2

and thﬂta(hyaﬁﬁ%aﬁ% pﬁ@:ﬁ)t%ﬁé?efﬁetrs dduSedVey sbicle (A8 pré&h kysredsish will be
Phe Trp Asp"Gn Val Thr Ala Ala 100 105 H O 115 ate

ameliorated byxo-expeessipn ofisrh{aw peeteinaeiéh TKSB10a§1(Rg, prvarigats thereof.
gcc tgg 3561 He Thr Asn Thr Phe Thr Asn Leu Asn Ser
Gn AJu Ser GQu Ala Trp 120 125 130 ate ttc tat tac
aag ag@@ @aélflgmbrﬁcwsCﬂwg pmfgrrédaemb@hnkﬂtts of dlee laaseneﬁﬁentidm It

i e Phe T r Tyr Al a s Thr _Ser Tyr
will bewsierﬂ@ﬁ b3 @hOEa@ﬁl&g i the aétttbatt Wétha%té%aﬁ%ms APy the sg and spiri
t Lot
of the g@%rﬁclﬂvegﬁlgnqgﬁ \gftﬁ’%lﬁ Lgldgg %x g%é}l@al.\%lé)tn Allfeabﬁﬁ?rﬁ rllgwéeﬁlilgn Ran be
performegiOwithig a:mdeatemgg@tf equwalgatpaameagst Q‘t’lglegféac mcssngalgentlon has

1 c 3705 Leu Pro H e
been dEodh et i herft spRginSuliens s 3P b yfgfiood e i
is capaBlcdoPAfthdf encdNicafidhs. adthe Qﬂ&eﬁﬁinvteﬂt@org &Cintdrnde@GE cOV& any uses,

aag 3753 Leu Phe Val Thr e Lys Asp Thr G u Asn Tyr
variatigs gor\adpptrens\ef|the pyentgm fp@swmhq%ngalgs af téleala\ceng@g in general.

Vatin§ oS GRS ARS8 AED 30 o B oo

are posSle dndSalValith?Dhe 205pekGhigidvegdsn.gcg ttc aaa teg cca
e cac tta ccc egg aag cat aag 384 9 Val Al a, .
Ak mplicasions pipatenRg and pubHshod, gaigpg Wpplicaiogs HF?“E@QSW in-this
1 or patent
specifi g e %%%f@%%ﬁﬁ AR ARy B R on or e
was speagtyt argigadiviially statpdtto bg iitegtnprajed by tedgenet t gecgagt ct ga
tgagacatct 3960 ctgtattgtg tttctttccc cagtgttttc
tgtacttgtg taatcggcta atcgccaaca 4020 gattcggcga
t gaat aaat g agaaataaat tgttctgatt ttgagtgcaa aaaaaaagga
4080 attagatctg tgtgtgtttt ttggatcecc ggggcggccg
cgttaaeaag cttctgcagg 4140 tccgattgag acttttcaac
aaagggt aat at ccggaaac ctcctcggat tccattgecc 4200
agctatctgt cactttattg tgaagatagt ggaaaaggaa ggtggctcct
acaaat gcca 4260 tcattgcgat aaaggaaagg ccatcgttga
agat gcctct gccgacagtg gtcccaaaga 4320 tggaccccca
cccacgagga gcatcgtgga aaaagaagac gttccaacca cgtcttcaaa
4380 gcaagtggat tgatgtgatg gtccgattga gacttttcaa
caaagggt aa tatccggaaa 4440 cctcctcgga ttccattgcc
cagctatctg tcactttatt gtgaagatag tggaaaagga 4500
aggtggctcc tacaaatgcc atcattgcga taaaggaaag gecatcgttg
aagatgcctc 4560 tgccgacagt ggtcccaaag atggaccccc
acccacgagg agcat cgtgg aaaaagaaga 4620 cgttccaacc
acgtcttcaa agcaagtgga ttgatgtgat atctccactg acgtaaggga
4680 tgacgcacaa tcccactatc cttcgcaaga cccttcctct
at at aaggaa gttcatttca 4740 tttggagagg acacgctgac
aagctgactc tagcagatcc tctagaacca tcttccacac 4800
act caagcca cactattgga gaac&Cacag ggacaacaca ccataagatc
caagggaggc 4860 ctccgccgcc gccggtaacc accccgceccce
tctcctettt ctttctccgt ttttttttcc 492038 21 (53327) B

AN 1 1 "1 R IZ7N N/~ re~ 1 a1 . 4. g

a4 4. . T T



250 255 260 ttt cag gcg tac etc ctg tgc cgc gag ttc
gag age ate gtg gat ect 5904 Phe G n Ala Tyr Leu Leu
woype7Ay 76l u Phe G u Ser He Val Asp Pro 265 2POTAE2006/033867
aca ace cgc gag tct gac ttc gac aag acg ctg ace ate
gtg aag teg 5952 Thr Thr Arg Gu Ser Asp Phe Asp Lys
Thr Leu Thr H e Val Lys &¢fimd80 285 290 gae tec aec
etc gtg ace gtg ggc acg atg aac ace aag ctg gtc aat
What issd@inedsyy Ser Thr Leu Val Thr Val Gy Thr Met Asn Thr
Lys Leu Val Asn 295 300 305 310 age caa gag ate etc
gtg teg gac ttg ate act caa gtc ggt tec cag 6048 Ser
1. An i§dl&tedhnd ghﬁﬁd&mdé%hd@géqwéﬁ@ dreudiblg @n Thvectididal \Yadteldl yaid protein

being sgﬁétegtf&r@i& grégp e Rsiine ShSE 3% Rt Sy A§p§'1§<ﬁ D NO:6,
SEQ mggrg).gfgs@ngmio%%mwﬁ@ MesEs WG48 n G n 330

et'’c 'acg-gag ctg ate ggc aac etc ttc gtg
aae etc aat tec caa 6144 Gn Leu Thr Gu Leu He Gy

Asn Leu Phe Val Asn Leu Asn Ser n34535 355.qgtt
2. The; g@laéeéig algtgcpug?lgdt%qu tsg&ueags § ﬁlaggg gsggc@g fr gjgthe group
t al T E(%'HFN@S Bhe My NG USEYUD NO:9,
COHSlSt%%%fﬂQE%%%\{n S‘IE% n%g@??ég 370 tac cgc tac a?g
SEQ IDxN©: &t,and SEQEYN(Xx46.gaa aag gag teg tte ate ace 6240
Tyr Arg Tyr Asn H e Leu Phe Val Phe Qu Lys Gu Ser
Phe He Thr 375 380 385 390 att ctg cca atg ggc ttc
3. An 1§1ﬂ@te& b @ﬁﬁleﬂtlﬁseaﬁéldﬂcﬁok%ﬁﬁsewcmgfﬁgn gecgroaBEortdiseing ©fian ET29,
hr Val Asn Thr Asn Lys Qu
an ET34) %\Tgé%loéf@)élqw @tﬁC@% 2348 1dt-42%ce ccg aag gac. aag
gtt ace tac ggc cac gtc age 6336 Val Leu Lys Leu Thr
Pro Lys Asp Lys Val Thr Tyr Qy His Val Ser 410 415
4. A p0 (gtpiaraa@llgtn:zmsﬁtrmeda\citlataemaﬂ@tidagseemancatencmii% gagnsecticidal

. gac _aag t.tc aac, 6334, Val eu Asn H e
protein & DRI GIoRR e gl ASHRES T e e GG ET29, an
ET37, kTR G2 §T@811 %tT1¢809,434 243100 etc gca ace etc aag

aag get etc aag ace ctg tga tga 6426 Phe Leu Ala Thr

Leu Lys Lys Ala Leu Lys Thr Leu 440 445 450 gaattctgca

tgcattt cgt at
5. Progg % i RaRoE o §F sl i SOk Ry b P g b satd
nucleoti@d §dqabidec cccagtgttt 6546 tct gtacttg tgtaatcggc
t aat cgccaa cagatteggc gat gaat aaa t gagaaataa 6606
attgttctga ttttgagtgc aaaaaaaaag gaatt 6641 <210> 41
< 2
6. A VEY SoRIRE N T EBNE Siendy, S ORI (e eroup
consistiigofal ET29% ETRY, TIEB1THFICEAL, FAG80SeandSdC128p 1 5 10 15
Val Val Asn Tyr Ser Qu He Tyr Gn Val Ala Pro Gn
Tyr Val Asn 20 25 30 G n Ala Leu Thr Leu Ala Lys Tyr
7. A rrPe'EIﬁ)dc?oP er@la‘{lc% Fhd hRuNSlitich of 9eirsSdsdtbiciial Jroteit alla Ao cell, said
Asp Phe ulLys Ala Leu Gn He Ala Asn Asp H e 50
methos Bomrlﬂng captpmppranguslvenpresaing Agid finst proggin A@lﬁctal frophhe group

consisiigg 0 ﬁs@zﬁsﬂcﬁ‘o% 87 EsT %@0 {%lonmse@cﬁ‘dag BloBlscliled from he

group Yédsidtiay oﬁE[CMO@an\i&JFICﬂﬂlE V@B@mﬁ%ﬁldbﬁ&teﬁ){ﬁ)rﬁ&ﬁﬂﬁmrmpn enhances
G n Vval 100 105 110 Thr AIaAIaHeTths f% Arg

the acpppulatipn (o fhadRstaaiotemy poggparedeto thesacepryulipbian (gt sayd first protein
. QY- Y Asp Ala His Lys Thr Ser
expre%c?mit"g%a fggcelc%aa@f F’C‘%‘ﬁ’riﬁh He Leu Phe Ala He G n

Asp Qu Gu Thr Ay Gly Val 145 150 155 160 Met Al a

Thr Leu Pro H e.Al a H e Ser. Val. Asp H. e

8. A coyigosigen oGRS HeSegiqiod AT SompRUTYA (ROl Esefisted from the
r tdiflfsel¥ated @ﬁ@n the grou

sroup RpAis FEXRTPTIL o BCRY: e EtRnd B relisd R the group
consistif® 0RO 0ZnEdICE1% Val Val Asp Ala Phe Lys Ser Pro

Arg H's Leu Pro Arg Lys 210 215 22038-21 (53327) B SEQ

LI STI NG ST25.txt Arg H's Lys He Cys Ser Asn Ser 225

230 <210> 42 <211> 218 <2125 PRT <213> Artificial

Sequence <220>




<223> Synthetic Construct <400> 42 Met Ser Lys Gu He
Arg Leu Asn Leu Ser Arg Gu Ser Gy Ala Asp 1 5 10 15
waew7igr77keu Lys H e Leu Ala Phe Val Lys Pro GPATHiS2006/033867
Phe Phe G n 20 25 30 Ala Tyr Leu Leu Cys Arg G u Phe
Gu Ser He Val Asp Pro Thr Thr 35 40 45 Arg G u Ser
Asp Phe Asp Lys Thr Leu Thr He Val Lys Ser Asp Ser 50
55 60 Thr Leu Val Thr Val Gy Thr Mt Asn Thr Lys Leu |
9. The cvmlpogision 8&€laEn 8 wiserFio s7l st moteinisel ICS809 yad saig pecang protein is
TIC810Leu He Thr Gn Val Ay Ser Gn He Ala 85 90 95 Asp
Thr Leu Ay He Thr Asp He Asp Ala Asn Thr A n Gn
Gn Leu 100 105 110 Thr Gu Leu He Gy Asn Leu Phe
Val Asn Leu Asn Ser Gn Val Gn 115 120 125 G u T¥1r H . .
10. The gompesifpreoffglaing wheyein thegaitp af sajd liggt Rrofeip tesgid $er0nd protein is
130,.135 Jyr Asn He Leu Phe Val Phe Qu Lys Gu
from abi1: pR2aif2- Y S0 M E DO TN TRE 160 Pro ni ay

Phe Asp Val Thr Val Asn Thr Asn Lys Gu Ala Val Leu

1. ThehSSrbeobs ol il i oS Bl BlprifioBtheran o
pest in %bagr%ﬂélﬁ%[_ﬁfa%ggﬁme%ﬁnm@o&ys Phe Asn Phe Leu 195 200

Lys Lys Ala Leu Lys Thr Leu 210 215
<210> 43 <211> 5813 <212> DNA <213> Artificial

R T i T
expressgd 24 tERS. t xt TI C809 and TI C810 <220> <221>

m sc_feature <223> pMON64151 first and second pl ant
expressi on cassettes <220> <221> pronoter <222>

g e b Tt

Hemiptefbhrpest is2 2Rgu(t@52) .. (2755) <223> HSP70 intron <220>
<221> CDS <222> (2772) ..(3473) <223> TIC809 <220>
<221> term nator <222> (3477) ..(3686) <223> \Weat

i i 244 ASB Edlectad From th
. A SRS iy gl o

group AheatingCABET3AJBT3 %200 T1CE09 snd atdetnstabiepgmoyni g® second protein

4929) <223>.rice Ly < 21> CDS <222> (4939)
selected ff% BPrUY fggmﬂnééfgﬁég%g%@%éét erm nat or <222>
(5604) ..(5813) <223> \Wheat Hspl 7 <400> 43 gcaat caacc

aacatatact gaatatggga aagtttcttt tagcttttct aaattaagta
15. A @oupedjit Produch campriag gt ‘53%%&&%? gt it ¢ o688 5 huence

encodh% 9?&9{%6@1@&9&?&%@& e %roup consisting of ET29, ET37 and TIC809 and
second nucleotide sequence encoding a second protein selected from the group consisting of
TIC810 and TIC812; (2) a first protein selected from the group consisting of ET29, ET37,
and TIC809 and a second protein selected from the group consisting of TIC810 and TIC812;
(3) both (1) and (2); or (4) any combination of (1) and (2).

16. The commodity product of any of claims 14-15 selected from the group consisting of
cotton seed, cotton seed oil, cotton seed meal, soybean seed, soybean oil, soybean meal,
soybean flour, distillers’ dry goods solids, corn seed, corn flour, corn meal, corn syrup, corn
oil, corn starch, animal feed, and cereals manufactured in whole or in part to contain soybean

and/or corn by-products.
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caccactagt ctacgcgatt gcaaaaaaga agaat gcaag cctgcaacaa
gtatcgcttt 180 cccgaccaat ggttggttga cctcggtttg
woeugiraaret caggct ggac gacagaacta 240 att agccadCT/US2006/033867
ttgtcaatgt ctagggtgct gttcatagcc tgcagttgac agagtacgaa
300 aaggacaaga tcacatggaa gctaactagt cacggcgaat
17. A nRERIIIBE BAKINBCH AR e Gesttbhta8 Gl GReaBSest Edthprd@iidiransforming said
aaaagcttca atttcaatgc ccctatctgg aagccctagg 420 . i )
plant cedlgtn:g:qgc@aaratngecai@é@ﬁa effectiee pEGEnt elgydetintONROEEARASHIG toxin

agt at ggac 48 tccga C
compos§ 281 Qb e B b GROTEaRRe b IHSROEA G AR AR o0, 137 and
TIC8093:Ad AGeEsiidpraeii wldctddrag dgf gbag sorfsatigs gARANCR 19aindt1dgHLD
600 acacttgcag actggacaac atgtgaacaa ataagaccaa
cgttatggca acaagcctcg 66038-21 (53327) B SEQ
LI STI NG ST25.t xt acgctactca agtggt ggga ggccaccgca
18. Thd ﬂltepl%ﬁa(ﬂccgaiﬂf‘w AR s L3RR el1Gs 1€5nERARACIES 8Fertile transgenic
tgctattagt cgcctaggat atttggaatg aaaggaaccg cagagttttt
plant. 780 cagcaccaag agcttccggt ggctagtctg atagccaaaa
tt aaggagga tgccaaaaca 840 tgggtcttgg cgggcgcgaa
acaccttgat aggtggctta ccttttaaca tgttcgggcc 900
aaaggccttg agacggtaaa gttttctatt tgcgcttgcg catgtacaat
19. Thed tht@bd o€ t1aird 60 wirtdig 94t @oandatil gHegrdtiame tiggyirbap consisting of a
att aaaaaaa aaagaatcta _gcctgttcgg 1020 gaagaagagg
nKmDa&Eﬂ@ﬁgﬂi@@14@@@d§ﬁﬁéﬁﬂagagagagag agagagagag agagagagaa
1080 ggaggaggag gattttcagg cttcgcattg cccaacctct
gcttctgttg gcccaagaag 1140 aat cccaggc gcccat gggc
tggcagttta ccacggacct acotagccta ccttagctat 1200
20. Thetathgd g gtaimgkls sthagtia (Hoeat gogeot piagt gelhipatelactedaigomgbe group

. gccagcag,.1260 gaagccacgc tgcaat cttccect .
consistEc | £t By PYadaac ORHEt (A O ST hd Yo Adacscue, timothy.
brome,tf%%lfai;d,tﬂpﬁiuglﬁﬁhﬂg?é%ﬁﬂdﬂ%ﬁ%@&is@ﬁ%n@ baflecplasiCeedll §6€ CHGald dicot

O attcctccgg tctcggttca tgtgatgtcc tctcttgtgt
plant celatic adgefed fmarag‘@agrp@p cynusrlngag‘fgélé%@a&p@ég AREAL.casparagus, bean,
cgactt c c c ;
berry, GEABEH e BROREE T HEE SRR AATTRRAT, (O hemy e e
cotton, 3d@peaageibety b Oucgtgat @icgibitc gt g phmadeninate tdrgmt, clemon, lettuce,
i atttgcggga tcgag%gctt cacagctaac 1620 caaatattc !
linseedg apelon. gatistaids Auh O5INE frﬁ%tg%g?’aﬂﬁmg%t %e@gtpﬁﬁcg" é’tef“gﬁt PEHy P
potato,]s@ b an@ A fah4C I8a96&H, Qﬁ%ﬁ’%é&ﬂ%@ﬁﬂ&\%ﬂ swE&GFRA6 C@bacco, tomato,
at Ccagatcg ccctcgtat'g 1740 cacgctcaca tgatggcagg
turnip, gudygegtdbdaplontaglgct ct aacggt cgat taattaatcc 1800
cggggctcga ctataaatac ctccctaatc ccatgatcaa aaccatctca
agcagcctaa 1860 tcatctccag ctgatcaaga gctcttaatt
agctagctag tgattagctg cgcttgtgat 1920 cgat cgat ct
21. TheU@ethag Ffaclganasagat@id pepehy tplaitgghdcesiycire gacduwed domm said
1980 totgcctttg ttactgccac gtttctctg atgctctg%t
transgegiqplgat gad whyee!n ég@gHTOSWOP]@@&St@QgSE?‘g compreagad first and second
p]_,Oteintacactctga aatcgtgttc tgcctgtgect gattacttgc 2100
cgtcctttgt agcagcaaaa tatagggaca tggtagtacg aaacgaagat
agaacctaca 2160 cagcaat acg agaaatgtgt aatttggtgc
ttagcggtat ttatttaagc acatgttggt 2220 gttat agggc

cttggattc .agaagtt tgttaattta cacaggct, tcat.ac . .
22. A 555 6% Gompr e 4 hledgn SRR B A 68 Bhteihe S SHAIEA beine
selectdd Frind et %rguﬂ teeisahg6Ra 2RAEDYaTABY ad TRCSID! §TUER@Rand a TIC127.
ttagatatic ctattctgtt tttgtttgtg tgctgttaaa 2400

ttgttaacgc ctgaaggaat aaat at aaat gacgaaattt tgatgtttat
ctctgctcct 2460 ttattgtgac cataagtcaa gatcagatgc

2 LI 2 L LR PR AR 5 g

and a Btial édhgagttt cctttttgtt gctctcctta cctcctgatg
gtatctagta tctaccaact 2640 gacactatat tgcttctctt
tacatacgta tcttgctcga tgccttctcc ctagtgttga 2700
ccagtgttac tcacatagtc tttgctcatt tcattgtaat gcagatacca
agcggcctct 27 60 agaggatcté7c atg gcc ttc ttc aac egg
gtg ate ace etc acg gtg ccg 2810 Met Al a Phe Phe Asn
Arg Val lie Thr Leu Thr Val Pro 1 5 10 teg tea gac gtg

o N a .

g, SN




age agg gat tct aag gtg gtt gat gcg ttc aaa teg cca
egg cac tta 3434 Ser Arg Asp Ser Lys Val Val Asp Al a
woeher7iopz776&er Pro Arg His Leu 210 215 220 ccc eggTAasgn06/033867
agg cat aag att tgc tct aac teg tga tga attetgcatg
3483 Pro Arg Lys Arg H's Lys He Cys Ser Asn Ser 225
230 cgtttggacg tatgctcatt caggttggag ccaatttggt
tgatgtgtgt gcgagttctt 3543 gcgagtctga tgagacatct
24, Theqfogtt c,aetllt ik iﬁﬁér@ﬁ%aﬂyﬁrﬁt&fl iCsel ettt 3883 consisting of a
gcta atcgccaaca gattcggcga tgaat aaatg agaaat aaat
monocdt@latnct@hartd 86163t pligagllgcaa aaaaaaagga attagatctg
tgtgtgtttt ttggatcccc agcttctgea 3723 ggtccgat gt
gagacttttc aacaaagggt aatatccgga aacctcctcg gattccattg
3783 cccagctatc tgtcacttta ttgtgaagat agtggaaaag
25. ThRR5 8810 6F Elafif RAGARRAIA (BPhEd mb@@tpuzgﬁ celdinghggaafrom the group
aggccat cgt tgaagat gcc tctgccgaca gtcccaa 3903 )
consistiag af g geme t/heata oale HEg SoLRIETE Al hdyarasddpsewe dgnothy,
t g
brome, GFAERE Sy fugtiide FRAAEATHA IR %‘%%% FREH EREE @ said dico
plant cely@atdleqed fiope maag@hp condigringactt alfalm; tagp]gaa}glca)t Agpgyges bean,

4083 aggaa ctcctacaaa t catc gcgat a
berry, @%&Q@@Ea Bgﬁt“EYgﬁ gfal&?&galé %"feéciﬂéﬁ[ %%(rgg{?}gg]%)ea, citrus tree,
cotton, ggafg@& Qg%eg[gc CRGGARE QRIDRICSE Blagt, Qfﬁﬁtaﬁ@@%rﬁ?eo 3lemon, lettuce,

cgttcc tcacgt ct’ tcaaagcaag tggattgat tgatatctcc
1mseedamegan ghastard? Gat @ggat@&tcgcolaa,aaltang@amﬁat @eedy tpegnt, pear, plum,

acccttc taa ggagqgttcat 432338- 3
potato, SO ST B8 O HEa R DGR DR Be g & Bl tomate
turnip, 86d ¢ REHAIpIahCELISt aga accatcttcc 4383 acacactcaa
gccacact at tggagaacac acagggacaa cacaccataa gatccaaggg

4443 aggcctccgc cgccgeccggt aaccaccccg cccctctcct
ctttctttct ccgttttttt 4503 ttccgtctcg gtctcgatct

26. Ante&gl%gsqgﬁ ggss%t?egit& h@lﬁtexg&gﬁgggﬂ%e&% @f(ﬁélﬁ it 2 hBsk cell, wherein
gcccaga cggtgcgcg gaggygcgg gat ct €gcgg ct ggggct ct
said expge€ioy cgstsgtteﬂ,ﬁﬁﬁprgsa!; oC b@fﬂgﬁ BQ@@‘QO@Q sratgpggnctional in said

tctc gat ct tt 4683 tt
host o it § At/e0 T FAUSRE opodibe sgt eo P s PP sefeqyg from
the groﬁé‘&@nsgg aﬁqqggo@qq@gggtm:m #3t st TRO1AYL t ct ge
cttcgtca ggcttagatg 4803 tgct agat ct ttctttcttc
tttttgtggg tagaatttga atccctcagc attgttcatc 4863
ggtagttttt cttttcatga tttgtgacaa atgcagcctc gtgcggagct
27. Thi Egrgggo%g%cs:sdégttg S’)f tt?z?ﬁ?%: @}gégelﬁ}g@}oa%ﬂgg ?el?ti‘l/\gd %9131 Lﬁ‘% group
coisging @6 a AactetislceBes fuApg oEllpa R3mn4ian aglé agda pipee cglhc
ctg tac etc aag ate etc gcc ttc gtg aag ccc gag 5022
Ser Gy Ala Asp Leu Tyr Leu Lys H e Leu Al a Phe Val
Lys Pro G u 245 250 255 260 cac ttc ttt cag gcg tac

28. Th@%ﬁpﬂ%&s@oﬂ&%sé%tgfbfwnlt27cwﬁe9f&11age ate gtg 5070 His Phe
Ala Tyr Leu Leu Cys Arg Qu Phe Gu Ser lie

(a)\@{d l%@é:rl%l?&ll%z §e19&&d &6k HE groﬁg Rof9GingM alBdcilBR %p&ﬁ& cell, a
aag acg ctg ace ate gt 8 Asp Pro Thr Thr Arg
CEmteﬁ@nczéspccBrweﬁspcdﬂya Pifmdon@uas'r $peciels ecll/alClpgoidp@bspecies

2@81 s%fg e R e R
Thr Lys Leu 295 300, 30
(b)avgesl eladt qgags ﬁléﬂéf %oratﬂée $r8§P a‘gﬁﬁa{lis 30%%9%1%3 %é%?@?@onous plant

g | om
B R e S
eihe gguglp camelsangomfalfax @pgeaaplg@é aspuagte b&cPergn rbletekherH/,

a Thr Leu

chiosty: Gt 45t g ilevEn olert Beky GhisBr clps Tgertiton
aac etc ttc gtg aac etc aat 5310 G n G n An Leu Thr
Gu Leu He Gy Asn Leu Phe Val Asn Leu Asn 345 350
355 tec caa gtt cag gag tac ate tac ttc tae gag gag
aag gag aag cag 5358 Ser G4 val Gn Gu Tyr He Tyr
Phe Tyr Gu Gu Lys Qu Lys G n 360 365 370 ace tec
tac cgc tac aac ate etc ttc gtg ttc gaa aag gag teg

X a2 — APNS =l ~



Met Ala Phe Phe Asn Arg Val lie Thr Leu Thr Val Pro
Ser Ser Asp 1 5 10 15 Val Val Asn Tyr Ser Gu lie Tyr
wa2m7dar77él a Pro A n Tyr Val Asn 20 25 30 G n ACI/US2006/033867

Thr Leu Ala Lys Tyr Phe A n Gy Ala He Asp Ay Ser 35
40 45 Thr Leu Arg Phe Asp Phe Gu Lys Ala Leu G n He
S5 RpeAs rafiSdiryl;] ccthibed 2o frbiRl OxgPlantAlrait Aled, deade, VRdmahs fettuce,
Thr  Leu Asn G n Thr Val Gn Gn Gy 65 70 75 80 Thr

iingeed melony mugardy Ayt bopringfree, ks, PKABEG DB \PERChAPBAIL.Pear,

A
e R oritait sy Sagh ity Syl Yo R P
&)b’ﬁbtro Asimatd, fturrfﬁbl,emﬂ[lvege@sﬂe load S'Adﬂncﬁsﬁ)co@ddoﬁus et biibs
120125%$JAIaTr HePheTrTr s Gu Asgrﬁla 1
fyrther gelected frap thegroup ggnsiging GOFWW %‘09&5%0%8 iy, milo,
Eggcvéﬂggt &ete, g%sg (f?ﬁ)?ecﬁrﬁotgél;brgﬂlg ()%I?c%ar@' $t. Xﬁkus’eﬂl@ ﬂe':rg‘nuda
Veltgrasy), dddbadey. Lys 165 170 175 A u Lys Val Leu Phe
Val Thr He Lys Asp Thr Gu Asn Tyr Ala Val 180 185
190 Thr Val Lys Ala He Asn Val Val Gn Ala Leu Gn
Ser Ser Arg Asp 195 200 205 Ser Lys Val Val Asp Al a
29. Thd%k@rds}ﬁ%n Sadsetts 6f @agm Hib SvHefin Bi@hé¥t@ell ysSa gihdk Rl5nd 20id
Arg H's Lys He Cys Ser Asn Ser 225 230 <210> 45 <211>
eXppesgiop caspefte Buther gorppregegyn qpsyablgdinkags asequengs selecteslirppthe

> 2 t
erof i oLy B SRR e T R e st an
1ntr8& Beq%legc@h lahESNplﬁt yargdstmg%pude &ctding Sedqrencelynd héandoyiption
m@l?aé{% sProGIqus Phe Phe G n 20 25
ten@’@a‘%@h poly nﬂ@ﬂo U G u Phe Gu Ser lie Val Asp
Pro Thr Thr 35 40 45 Arg G u Ser Asp Phe Asp Lys Thr
Leu Thr lie Val Lys Ser Asp Ser 50 55 60 Thr Leu Val
Thr Val Gy Thr Met Asn Thr Lys Leu Val Asn Ser G n 65
30. A veetoy spraprising thejex prestion/gassatigrof Ag) of elpimp 6 fpugh Glayy 29.
Gy Ser An lie Ala 85 90 95 Asp Thr Leu Gy lie Thr
Asp He Asp Ala Asn Thr Gn Gn Gn Leu 100 105 110
Thr Gu Leu lie Ay Asn Leu Phe Val Asn Leu Asn Ser
31. A tfansgeviid pléhtror plimt 2&0rek REnGlolinogt inféseatibyprcoPipeisig ra nGklgotide

G u Lys u Gn Thr. Ser .Tyr 130 135 1
seqigipeiehiodiags B VP Priclesie B UG eoGRouphang pETHY, TIC809.
and FE31L8H Q—é’e’éoﬁé@y&éﬁn%@l@c@d BoMathe Savplbesi ofACENG and

Val Asn Thr Asn Lys GQu Ala Val L[eu 165 170 175 Lys
TIG%Z. Thr Pro Lys Asp Lys Val Thr Tyr Gy His Val Ser

Val Lys 180 185 190 Ala Leu Asn lie He Gn Leu He

Thr A u Asp Lys Phe Asn Phe Leu 195 200 205 Ala Thr

Leu Lys Lys Ala Leu Lys Thr Leu 210 215 <210> 46 <211>

32. Thd &b geidit DranDdbPplatlEH oﬁk:laum i3l iveleré3e qaid nmes geAR(Pprart 224etected

CDS <222> &’} (14 Z 23> %I Clé? <2§0> <223>
flog;),thf: BEQUP CO ﬁgtg&f@t icof for( anfsol apd gg@nocot plant or
mohbé)glpi\ﬁt P Raiddicot ﬁ%ﬁ?m(dl&ot éﬂzﬁ@ €311 8 ﬁr@e@@&&t@dﬁrﬁ@l the

acl d 'sequence <220 (753) <2
grqup cbrosting of mﬁmwplebamlwp ACATAZNS, bqanklmrryahianbbw tlueberry,
cano g%grrr]gteczf oweFZC%I?éry,ch , chlckpéa, cRru)s tree, cotton, cowpea,

cranberry, cucumber, cucurbit, egg plant, fruit tree, grape, lemon, lettuce, linseed,
melon, mustard, nut bearing tree, okra, orange, pea, peach, peanut, pear, plum, potato,
soybeans, squash, strawberry, sugar beet, sunflower, sweet potato, tobacco, tomato,

turnip, and vegetable, and said monocot plant being further selected from the group
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33.

34.

35.

36.

37.

<223> TI C810 ami no acid sequence <400> 46 atg gcc ttc

ttc aac egg gtg ate ace etc acg gtg ccg teg tea gac 48
wokRb07ARZ7Phe Phe Asn Arg Val lie Thr Leu Thr VaCTRS2006/033867

Ser Ser Asp 1 5 10 15 gtg gtc aac tac teg gag ate tac

cag gtg get ect cag tat gtc aac 96 Val Val Asn Tyr Ser
congisting plecoryy wigtat, OdalricAj orgrum, @Ghito, Dyuckwizsdat, Age) g26s 265310,

cc ct cC t ftc ca cc ate
tinGflY, s RodR shrthekiiper Bl hesleind AbaGY. Pre
Gn dy Ala lie Asp Gy Ser 35 40 45 ace ctg agg ttc
gac ttc gag aag gcg tta cag ate gcc aac gac ate 192
Thr Leu Arg Phe Asp Phe Gu Lys Ala Leu Gn lie Al a

Thgg Hanggpnic planfo o plgy edly OF adpigc 82 gregistant tgt (d')o‘laa)ieoatpgan insect
i 58 GLndl i LR TRRE 1 ne of o

Chr7y5orﬁéiti®ee (icgj i«m‘g gghr?ﬁa@?}ae? t%ogd%m?fe% T@ﬁSbrftﬂ%dea?t Elﬂ@lﬂlonldae
at e r a n a er a e
Elajegijag gad frdnfad G 2Hpegmipfsea inject gessyian whsteiysaid Bergiptera are
seléc@é%l 28:8 i GbAdrerd @feté@ﬁteﬁ%dmm}gérat gg gat cag gtc

36 Asn Val Leu Ser H'e Val p Asn Lys Lys Phe
Trp Asp G n Val 100 105 110 acg get gcc ate ace aac

Th%%gnst I’glc .]?:ﬁa%t aa}%l G lliagﬁ glaal;ﬂ§3 ﬁ 1’% ;&Eﬁh%gémélh‘#ag %Diabrotica
speCies sdldbied Znd A GRGp G6AsiSHY c’FItD M’ﬁfetrét(wteﬁgma&ﬁn Qé&worm) D.
ac gcc cac aag acg tec tac 432 Au Ala Trp

UndegemMPHpIEIa S@EPWQHN@W‘P@H)L)% bF!Tb€7$e(n0fﬂ$QTn x@@n onsworm) D.

t a
virgftle Bhe (Rl GHP ihioibt ACRali G @h-BRE 7R PBormy ana
BraGlian A€ proGIRoo6k ornT hoon(Elex @BERYafurthdd cobprithy DOOviat@a and D.
CC acg ctg ccc ate gcc ttc gac ate agt gtg gac ate
Spegl Zf-aag 528 Met Ala Thr Leu Pro He Ala Phe Asp H e
Ser Val Asp He Gu Lys 165 170 175 gag aag gtc ctg
ttc gtg ace ate aag gac act gag aat tac gcc gtc 576
Progeny onyseed/af thedtanPgemioplantTirplant eell ph clasp 3Fhwhekin sA&ihprogeny or
1 85 190 ace gtc aag gcg ate aac gtg
See&}égm@a{% Sé‘%:danue eOtégéequch age agg gat 624 Thr Val Lys
Ala He Asn Val Val G n Ala Leu Gn Ser Ser Arg Asp
200 205 tct a gtg gtt gat gcg tte aaa teg cca
A @s og fer cpptreltiag e@geowgarw;z hemyiptesag Wrsqct \iafestatipn Aff za plant by
15,220
pro?élglglggtscheggigt gf fﬁeAﬁ&ctﬂnfe A‘rqﬁ'mjg é)?arfa"égllslgt)éaznsgo]fgle 1th X Euclelc acid
seqaege g:ﬂ)glpgﬁhlg?ﬁOopar@ld:-lﬂmkd.gbea pllaat @}/r&;tlSﬁil pﬁﬁﬁm@ ranHYeS nucleotide
Pro Al a ey L s Gu a 225 éSO 235 240 ccc cgc
SeagEee 6&@0‘5 Yor bOt%‘EtW e Hisiproprgtedy eorgpseg Adirst amino
aci@bRuéR? Rlctell
l\/la‘e?1 Ser Lys Gfgorﬁlﬂze %ng %ﬁéls%l 05355 ]i:(’%?)gig 2@tétE %ﬁNOS and

SEQdP P@@d"ag@d ggecogd angae aaid gequanceetetectmalgfram eh@ gupregnsisting of

s §P BESSSEIDARGS 1, 5P S A ey Lev T L

LI STI NG ST25.txt etc gcc ttc gtg aag ccc gag cac ttc
ttt cag gcg tac etc ctg tgc 864 Leu Ala Phe Val Lys
A 1pethodsier pofecting apsier @ A fisldafroyr ingeay nlLfésIa@ls CQUprid®D growing a

g R T —

secGdoprtein, Fhid fAsQprGlein Eﬁhg AdectRhBo29%Be %ﬁﬁlp%&ﬂsﬁﬁl@g 88gh ET37, an

C t ate gtg aag teg gac tec ace etc gtg ace
ET&» 3ﬂ§88f1§§§9 evfsam Peqopd prgjpin eélg\ﬁglec@)dsfr@érth%gli@usépnmtmg of
TICR10 ah@ 1082, 1hd M@idn% ﬁle?}&elﬁ}ﬁog%&%r ﬂgﬁle@?& o?ﬁ% ﬁ%ggto inhibit
ace aag ctg gtc aat age caa gag ate eg
the @sgctFrom Mwvivismomseid tryssgbmio chégpl plAsn Ser GI n Gu He
Leu Val Ser 325 330 335 gac ttg ate act caa gtc ggt
tec cag ate gcc gat ace etc ggc ate 105 6 Asp Leu H e
Thr G n Val Ay Ser An H5(epAIa Asp Thr Leu Gy He
340 345 350 acg gac ate gdC gcc aac ace cag caa cag
etc acg gag ctg ate ggc 1104 Thr Asp H e Asp Ala Asn
Thr An Gn Gn Leu Thr Qu Leu He Gly 355 360 365

o o, X a2 . S o, g, N o N




gac aag gtt ace tac ggc cac gtc age gte aag gcc etc
aac ate ate 1344 Asp Lys Val Thr Tyr Gy H's Val Ser
wabo7iopz778l a Leu Asn H e H e 435 440 445 cag ePCTAIS2006/033867
acg gag gac aag ttc aac ttc etc gca ace etc aag aag
1392 G n Leu He Thr Gu Asp Lys Phe Asn Phe Leu Al a
Thr Leu Lys Lys 450 455 460 get etc aag ace ctg tgatga
141 eu s .Thr, Leu 465 <210> 47 <211> 469 <212>
3. Thphos G O P e SEth et Feadgsedh roRbihe ATaUIpReSge of o
colébplerM Fhsd@landila chiptel@Undddf. Val _Pro Ser Ser Asp 1 5 10
Val Val Asn Tyr Ser Qu He Tyr Gn Val Ala Pro An
Tyr Val Asn 20 25 30 G n Ala Leu Thr Leu Ala Lys Tyr

Ph Al Asp GQ.y .S 35 40 45 T Arg .
9. Tugy el (oot 7yl i, ihesi, Sigeh PREh T fouthgises an
addtPoral ifde@iddd ok k& Mathe\neATRect s the YirfSihdRddodd proteins,

Val Gn Gn Gy 65 70 75 8038-21 (53327) B SEQ o
wherpigTsaids addigionaly insquiicidgh agentnis \aglecsly fromy thepgropp econsigting of a

: a n_Val Ser  H.
By, Oxf et 8, yerom b § Qe OB g SRS Bpesific for
supble@3idinof dhecorAhareldseniitirgeAsninkhid iRkt Thr Asn Leu Asn

Ser Gn GQu Ser 115 120 125 Gu Ala Trp H e Phe Tyr

Tyr Lys GQu Asp Ala His Lys Thr Ser Tyr 130 135 140

r
0. The e o e 55 T8 OBl I LofR bl offfoced to he
yield|of apligogesip ckdpelagdng Maid inkegididlad p@iteing.ys 165 170 175

G u Lys Val Leu Phe Val Thr He Lys Asp Thr G u Asn

Tyr Ala Val 180 185 190 Thr Val Lys Ala H e Asn Val

Val Gn Ala Leu G n Ser Ser Arg Asp 195 200 205 Ser

Lys Val Val Asp Ala Phe Lys Ser Pro Arg H's Leu Pro

Arg Lys 210 215 220 Arg H's Lys He Cys Ser Asn Ser

Lys Pro Ala Leu Leu Lys Gu Ala 225 230 235 240 Pro

Arg Ala Gu Gu Gu Leu Pro Pro Arg Lys Met Ser Lys

Gu He 245 250 255 Arg Leu Asn Leu Ser Arg Gu Ser

Gy Ala Asp Leu Tyr Leu Lys H e 260 265 270 Leu Al a

Phe Val Lys Pro Qu H's Phe Phe G n Ala Tyr Leu Leu

Cys 275 280 285 Arg Gu Phe Qu Ser He Val Asp Pro

Thr Thr Arg G u Ser Asp Phe 290 295 300 Asp Lys Thr

Leu Thr He Val Lys Ser Asp Ser Thr Leu Val Thr Val

305 310 315 320 Gy Thr Met Asn Thr Lys Leu Val Asn

Ser An Gu He Leu Val Ser 325 330 335 Asp Leu H e

Thr An Val Gy Ser Gn He Ala Asp Thr Leu Ay H e

340 345 350 Thr Asp He Asp Ala Asn Thr G n @n An"

Leu Thr Ju Leu He @y 355 360 365 Asn Leu Phe Val

Asn Leu Asn Ser G n Val Gn Gu Tyr He Tyr Phe 370

375 380 Tyr Gu Gu Lys Gu Lys Gn Thr Ser Tyr Arg

Tyr Asn H e Leu Phe38-21 (53327) B SEQ

LI STI NG ST25. t xt 385 390 395 400 VvVal Phe Gu Lys Qu

Ser
415
Leu
H s
G n
Leu

Phe
Val
Thr
Val
Leu
Lys

lie
Thr
Pro
Ser
lie
Lys

Thr lie
Val Asn
Lys 420
Val Lys
Thr Qu
450 455

Leu Pro
Thr Asn
425 430
Al a Leu
Asp Lys
460 Al a
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Met Gy
Lys G u
Asp Lys
Asn lie
Phe Asn
Leu Lys

Phe Asp
Al a Val
Val Thr
lie 435
Phe Leu
Thr Leu

405 410
Leu Lys
Tyr Qy
440 445
Al a Thr
465




