APPLI CATI ONFOR PATENT FOR NUCLEOTI DE SEQUENCES
ENCODI NG | NSECTI Cl DAL PROTEINS Nat alia N. Bogdanova
woavi7d2R77 Cor bi n Thomas M Mal var Frederick J PCPaiSk@k/ 033868
James K. Roberts Charles P. RomanoBACKGROUND OF THE
I NVENTI ON The present invention provides novel coding
sequences for use iﬁmﬁhﬂ@héNFﬁﬁﬁyﬁﬁﬁing sequences
encode a chineric insecticidal protein toxic to a w de
range of | epi dopteran species crop pests. Conmercia
formul ati ons of naturally occurring B. thuringiensis
i sol ates have | ong been used for the biologica
control of agricultural ingggt pests. Bt spores and
crystals obtained fromfernmentation of Bacillus
t huri ngi ensi s species are concentrated and formnul at ed
for foliar application according to conventiona
agricultural practices. Menbers of the famly of Cryl
cr YWSUGLEQMIDEI SEQEENCRES@ENCOD INGINSECTICIDAL PROYEINS
agai nst | epi dopteran insect |arvae and are useful as
agents for controlling | epidopteran i nsect pests. The
precursor form of Cerua'$FQR%§é%ﬂé consi st of two
approxi mat el y equal sized segrrents. The
car boxy-term nal porti DavidfR.tCwebiar ecur sor protein, or
pro-toxin segnent, stgﬁilizgfgfrystal formati on and
exhi bits no insectici ddP™&cts V4V The ani no-ternina
hal f of the precursor pgtigt N FepERri ses the toxin
segnent of the Cryl protein and, based on alignnent of
conserved or subst ant iJameyKc8obetsyed sequences within
Cryl famly nenbers, &ﬁnlb.‘fl’ urt her sub-divided into
three structural domarA&STheS8%fr ee sub- domains are
based on a three di nensional crystall ographic
structural nodel of a Cryl A d-endotoxin in which the
t hree sub-domains were referred to as Domain |, Domain
I1, and Domain Il1, respectively as neasured fromthe
amno termnus of the protein toxin segnent. Domain
conprises about the first third of the active toxin
segnent and has been shown to be essential for channe
formati on (Thonpson et al, 1995). Domains |1 and |11
respectively conprise about the central and
carboxy-term nal segnents of the active toxin portion.
Donmains Il and 111 have both been inplicated in
receptor binding and insect species specificity,
dependi ng on the insect and d-endotoxin being exam ned
(Thonpson et al., 1995). The likelihood of arbitrarily
creating a chineric protein with enhanced properties
fromthe reassortnent of the domain structures of the
numer ous native insecticidal crystal proteins known in
the art is renote. This is a result of the conpl ex
nature of protein structure, folding, oligonerization,
and activation including correct proteolytic
processing of the chinmeric precursor, if expressed in
such form to release an insecticidal toxin segnent.
Only by careful selection of specific target regions
wi thin each parental protein for inclusion into a
chimeric structure can functional insecticidal toxins
be constructed that exhibit inproved insecticida
activity in conparison to the parental proteins from
whi ch the chineras are derived. Experience has shown
that reassenbly of the toxin domains, i.e., assenbly
of achineric toxin consisting of domain I, Il, and III
of any two or nore toxins that are different from each
other, results in the construction of a protein that
exhibits faulty crystal formation and/or the conplete
| ack of any detectable insecticidal activity directed
to a preferred target insect pest species. In sone
i nstances, a chineric toxin will exhibit good crystal
formati on properties, yet exhibit no detectable
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nor phol ogi cal effects has been elusive. Only a handf ul
of the nore than two-hundred and fifty individua
wonewokiordal proteins that have been identifi edTfusems/ 033868

Baci |l l us thuringiensis species have been tested for

expression in plants. Several Cyl's, Cy3 s, Cy2Aa
BACRGROUNDAOF THRINVENFION Cry33/34 and Cry23/37, and a

Crg9 have been successfully expressed in plants. Cryl

p B¢ Biogent ieysntewr provides npuelpedingskawmees fop nett iai pants.hdthe coding

ssed. .i | ants, but none have .bee .
seque B EndRED BHREFERTRUC R Lo oD 08 253408 Hipuran species
croppette Cry2Ab to the chloroplast to avoid undesireable

phytotoxic effects. The majority of acres planted in

r EeBmsTHahforpplations ek prsllycpepnining: By diupiggiemyis isolates have long
been tcl ook ME gl e BTOF of et aBIcH RAEE, A B Spores and crystal
obtained frotrafermenthtyorhofgBrerillnshanringiensiudpicies atef concs@tieal maFermulated

managenent allele was al so expressed along wth the
for folba.rrﬂpglé{g?lgp gecogding fo ?%C]&l%&?é&p‘@.ft@r KCHSSSr essed  at
hivtbety 8F the FREILHLICEYL tcrirsstalslgl-l%{eﬁl?sa@feekﬁ% to exhibit bioactivity

. alternative toxin genes be de oped for expression in
againsp lepidoptesan mgegslavenayl amdisefophaegmentos comtrollitg kpidopienan insect
used presently in the first and second generations of i
pests.  THf, offehier %‘%{ﬁbe{ Cﬁ@_s PEPANOXEP SRS ISHARRFAPRESKITRELY cqual sized
segmehNVEMNRE QakbbR9-téAURAT hRNoR P Vthé gﬁeétﬁgr gﬁ@f@iﬂ? %Lﬁgttbﬁﬁ segment,
..sequences fof expression in plants encoding a
stabilizesssystaldorraationrand eixhibitx mobnsectigddlegsiidiopt dhamniinseainal half of

e oA HERSPLIRELAL TS (5B LR hrFeCaT PO i basc o
alignnganef anbepRd Qi 8abdintialyeohsdridd quericts Qiﬁiir?‘cjfgﬁ famil% members,
canbegt“)tel n, SEOE) NO1is sinmlar to SEQ E) NO 3, bot

Hether syg-divided inte thremsstiichiral dpmadm) Ehesedhreeisgb-domains are based

. ' i cot vl edonous cell s, il.e.SEQ.
on  BEHFR 0I5 bl PO LESRIRECEA St 5
three subldosnaiisEiRiE)refdied to 85 POERAHET Ddr@dth PEGhED MNP II@,@Qsﬂe%tively as
identical in amno acid ss&&gqgfmt 0o SEQ E) NO 2. The
[

measufed o dhe pBOdeRniges ldha® isegmeid Pempaincl epdwprises about
. t i bi f out ,88%t
) e O -

formatidre (Beuumeon et ad., 4895) oDomahis BEQJE)T NSpictively tb@prise about the
¢ Q%ﬁri i ze tp.Sé% %&IWJ under strjngent hybridization
central B (AP BLerRE Yegene sl thareistipEe IuiTendomainsall god LI have
both betd @MPRED i REEMEE bERGHE AGE %01sPLdif; i
_ about 990% nbcl eol%{i de sgagﬁenczns%}ggrﬁe%g 5 éct)ctlftlﬂ{e}” s‘%@%{éirl}%geon the
insect gyl @enddtoxinfheing eSHEQirE) (RdiBpsoaret bhat99kybr i di ze to SEQ
.under. stringent hybridi.zation conditions. The .
%gﬁ‘ﬁ%&?og@oaf B0 E5URE s HHBICEE DEHEI Hithy grdanced properties
from th@$@&bdreh&lRlof RROUSIAinethicRitd BE tleNMRLbR! i?_ B! in¥dcti¥idal crystal
_directed to | epidopteran insect species. %e
proteinspknaytn &t dad agpriptremate; s Thissisgmatedt bfthe vomplek emsitre aff protein

toxin.portion of A. 105 and. exhibits an amno
st Rof SRS ANoRanylbikirion adlling e PioRaLf processing of
the chin@ig! fre@UrSsiY ISEpraRE B uch TBEhSlol RS aARkéticldal foxin segment.
am no _acids as set forth in SEQE) NO 2 is also
Only by«pestpleglachon of specifiesiaraet tigipus vathin sachOmarentalt moiein for inclusion

. h . .eGursQr_protein tha o
into a GHRNRE ANLE 30T 0hel NEBIRALY ROErPEE! Gl 08 g cxiv
improvedfieserieldilacasitypin dongatitirciodhé pizeiialprb@nsfiéth&itiich M8 ¢himeras
includes at |east a Oyl A 105 1 nsecticidal protein
are dergyed, e&ﬁ@ﬁﬁ?%ﬁ %@%SW%W%aSéémhlysﬁqh%mél dupdhi.cf pesambly of a
about am no acid 1 through about am no acid 612 as set
forth in SEQ E) NO 2, and may al so include a segnent
fromabout am no acid 2 through about am no acid 610.
Any conposition consisting 2f an insecticidally
effective anount of the insecticidal proteinis
intended to be within the scope of the invention. The
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The present invention also provides one or nore
nmet hods for controlling | epi dopteran insect
wonbwaeatrron of a plant by providing in the di eCToS2@6/033868

i nsect pest a conposition that contains an

insecticidally effective amobunt of an insecticidal
chimeficytbin cbASistigobfed daiOn e Sahd MICHRGSTvb! RN l’&%}gnsbﬁat are different

| ant cells that have been or are”descended from a

from gchrqth@exqsulgsr ribe sprigction of aprateihdhat eabibits Smdtyemysal formation

and/oxta {riné:]cg Crlf:lg ?écg%fedégza%%layeetdﬁl %Cil?igfgf ﬁétg%% (%ﬁ%té a B{i\ngerred target

insecttpeainggeies.c Inlsanic igameeatechifenstexip valtexB®it good crystal formation
d to contain an expression cassette,

t r ansf or . ). S i
PropeRies st St ngdetsgfabledpsertigiflaloetyity (Roly by tiinl SEQemDr are effective
insectPkdal chidred B C 0 eCRGIPH | Q02

o nsaeczct [ cirdal ami nod’]ggfagéglgggeghglg, gj{‘f\/\lgélaijl %@%a‘é‘l lc%%)t rcrsli?fg to end up
with ¢ othiperay fak reghibitsi msetitidal dativiconjpesist éqivdlent t foeotliigbproved in
of the insect. Another, neans uld be to produce an )
comp{tiioh IF obY GTEHS PEPREL kLD AHR O W hiehciho | opstifamats of the chimera

may hav®b&nNiekife® bacterial or fungal cell and provide the
bacterial cell or fungal cell or a purified anount of

t ke dgpatnre ety exanedles ohthehnstietionfor aseentily obtkimeric proteins

j s suscepti.ble to the Cryl A 105 . ..
from o et R e BB D HALRBI G pies Bolruaranet il xbeiod msseticiaa
or crygtat ddimiggapropattieAH:) Svadi diivaldndl 6 & URiz8vddNirf comparison to the

bi ol ogi.cal sanple is provided. The method con3|stg of
Precursi, PEEing, rog gdueh thepeiimgras axere dletiged.t {Bognhestealc WE195/06730);

yLA. {738 S .t h,a )t i
ThompR, oY ity (HOATE0,° HUERES, e 5 BYBGRR ofvar o al
(W09g@269@; Qi'h[(r)]lﬁﬂt:l_ﬂ. (US Paent Noul%raaﬁ,lBA@)i (%irr@jagUS FIUROBR. 5,055,294);

in r ridi 0, .a Cy , codi ng sequence
Lee e{ffEfo92f e e %Hig-ﬁfl%%z%?rie@rﬁt@én@P?l)oml- Yiicwakiol. 13g2799-2806;
Schnepf BARNY199D) &Y. THEL IdHRM. Pe%: 200825088 Bdf f@rar t i
° egfr esenge o? the Cryl %\1 @fggog%%?ng si?qéa%lﬁceg.al'AH%g?)ngéo/TeChnOL
8:939-8p43; dierlek £4/21{§9%3 Plang dbctli Biodl22: F13aaptent of a Cryl A.
105 protein,in a sanple is also provided. The net hod
c@ﬁ%ﬁg%ﬁ‘? %@- J@fﬁ%fﬂ%f%ﬂ@éwsemﬂgnﬁ@e%%% @lapgsrhag pgoven to be
ffedtRe eReMs Af dnfroM] ' b&itdR! i kN :
e ant i body S't hat nbi nélsgAasg%igglitﬂfmiQ%gIchﬁly&tt%ﬁtlﬂgeerc?gg%%pl)e\ga%aﬁt%ﬂ' 1990;
1993) r dgansgenic DevpT tekpigssitge A ridiringicnms ad-epdutdiion diaMlei frowers to
..di agnostic for. the presence of the Cryl A 105 proteln )
signifif Qi e theg timen Areb RS Gro0iAld & ihnadRlicliongag! topically applied
hemi®] Ol iRE € 0 I oM - hybyi : conpos .
¢ er.mof t wo o}&Emr ghsd%i f0 et?%ﬁﬁ?&%%sgﬁplcr{%dg %?’g %l?'ﬁssls n%%\%‘ﬁ)qoxms 18
particuddr] ywad eintagebudi Crop pi@et expre@inga Bt iMirtgidlisise8:bRibtd:qndln areas
heast.one menber of the sane insect species. The '
under Reay; WSS eI SibipaRreved yieldsaidiat afs hsitep dransotbérwise similar
-tr8Rckhief diff LAasecti G roteins. . Se nt s
non-tr&BEEIE cobfifeta] DEE NaribBAC RS R8 Bl HEE Misbets may

evolvehyasistatice 00 B. sthuahglensimdadndbeaats afResedtn ttindddn®@lants. Such
0. contiguous am no acids selected fromthe

.. abou Q ,
l'esmta’&‘i?ntsﬁ“a u¥ BERORY Hddegrrendhkaglduplearly lomis the edmemercial value of
LEf . i iCl teins. .A.Cryl A S . .
germpghlglegc{n?dgfuggrgc‘egl‘ré% tegll:o(r%ﬂa‘gs thc tg‘f g?irwgf%zséée?%%@lsz Qs possible
way ohliawdastg the affuctlviiess bf 81k ZadsBéabdhRsedb@Hts 'iﬁh@tt%‘é'étdpests and
5

osition 612 is intended to be included wthin
contempompSOBtLy t1RéNGRg ks davelonmentt of: insastiqideotesistast pegmwould be to

i.ch ! sel.ected for .cgnstruct,n ,
ensurey Wf A SBHEP MoraFxes dvil Gie ot “Bavhi Sgeis Ryendotoxins
(McGaughéyuraa8 Whaldie 1908;s ®hisH Nwens.i o bRIRHnARRAHERN G, 1 tp@ﬁt ry of

nature of the invention may be nore clearly unders oodO
by reference to the follow ng detail ed description,

t he exanples, and to the appended cl ai ns. Bri ef
Description of the Sequenc&ds SEQID NO1 is a

synt heti c sequence for expression of a Cryl A 105

i nsecticidal protein, preferably in a dicot cell. SEQ

——r— R 1IN PN " e A N - o, o o s
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domai n of an ami no aci d sequence derived from an
i nsecticidal Cryl protein obtained froman Ecogen Bt
waizaemar77st rai n EG6346 (Chanbers et al., 1991, PAT/US2006/033868
Bacteriol. 173:3966-3976). The Cryl A. 105 toxi n segnent
is linked then to a segment that is substantially a
insectfRidall Aend @hONEErRERYd § SR PGS of iddd8t péy
dem)lr%gt rated that thi sgdconst ructi én pr% segeﬁsd)g]ﬁﬁ:rl% ralamfest their
effect&nghcdjgfem u@ﬂd@ haactiex héapi & @egmrqb ragalmglayly development of
r inse erties e ared to the
resmtzlﬁl?gpe |eeS§1°re3x qng(ﬁ’% B‘& ﬁgxober @P%ﬁt’ﬁl‘?’ nﬁ?ﬁlt&‘ﬂlstt%c to the same
insectcbédiey, aadlﬁmﬁkﬂ:lbide Ghefnigr dxPRY §EAI A levielRehiSh Eﬁo%giﬁqg effectlvel delay the
precuyr sor proteln exhi bits excell ent crystal &I
onset pﬁfoﬁé’rsﬁainé% wRuldi e emother eviay o sashigye| m@@l azfdthe deve10pment of
tdHeOC | 0 of
resis specﬁégﬁtégﬁ)g%t gla qﬁgebt\{(g%%t &(;SIF glr% lﬁnsecfz o g’fi onsnglude but are not
limitedued eBt | WeimseqXepekbdanbgdi e RRo@ILAIAY ese@fecticidal proteins,

d llconst&ucé%qéiﬂ§g% thods set forth in US Patent's No.
calleEecaysC 38 869 RIEHin nrofeins ppilion PermSGing, et lmj,ms and the

lik 0 {
o R e RS s RIS 400 PRGBS g Wi plant,
and/oHagle m&prg‘gimslegdmf @emmldammthmm sausiipeundesireable plant

e.toxin portion of the Cryl A 105
morpho? lcaTﬁffECg?ﬁg gng USHGcl eoti des as set forth in SEQ ID

NOnlly @H@dﬁ&@f&@ NtXhbk 870- ﬁmﬂ&d mﬁﬁfty Aididh " Rslésﬂhdal roteins
ut position 1830, nore or |ess. The sequence as @
that h@‘@rkteﬁn adentificyl fonNBraillyadisiogietsis epwsﬂmve bean fested for expression

o PO BTG 0 SHSEA B BB VRS B 590

Cry23KQ, ﬁnMSCnyQﬂmIvé lbeéreshdcegsfmypém@b&mﬂ ﬁlants Cryl protems represent
he 7220 Xéedonou pl ants, and in particular, i'n miz
the largest ciash Ol PrQfRinsg é"clilaé@ begg eAnsessedin Rlarsdm @gn@hawemen expressed

higRIHBE bayt

o aBLASAI NERLR0 SR e BN chAAL o o Wl

phytotmsp@l @ffﬂCiSde The sma_]louty ﬂ)B 30ret Iplaeh id hestimbinklt d4rite@xpress CrylA
f these nucl eoti de

e BT T B e S ANt o

prm@j Anexly highs H‘ e bdid
SPeClet rl1r ouéhnabg}tjt f:”‘rl:u]i:lt got [ demé}(jgel %h&%&g%@ n&gﬁ%érh%g élg/le was also

expressefb glong ywitly thayetyloaligde.. orT ethsecgybraﬂebf wahesmessed at high levels.

T U SRS BT TSSO 5Bl BB LB s

supplemengs did/ &Epiec@mﬂltsefditl idse ¥y vB&D WresBdtly %n i @8 Ntitst Yank Osecond
each tot her. The inventors have constructed transgenic

generab‘lo%? EAPSBRINC (PS5 desigias plagsguences. SEQ ID NO 1 was
introduced into a plasmd vector containing an
expressi on cassette consisting of a enhanced Fi gwort
Mosai c Virus pronoter (eFMV) sequence operably |inked
to a Petunia hybrida Hsp70 untransl ated | eader
sequence (Ph.Hsp70, a.k.a., DnaK), an Arabi dopsis
thaliana ri bul ose bis phosphate carboxyl ase snal
subunit chl oropl ast targeting peptide codi ng sequence,
and a Pisumsativum E9 ribul ose bis phosphate
car boxyl ase smal |l subunit gene transcription
term nation and pol yadenyl ati on sequence. The
Cryl A. 105 codi ng sequence as set forth at SEQ ID NO 1
was inserted into this expression cassette in frame
with and i medi ately adjacent to the 3 end coding
sequence of the targeting peptide codi ng sequence, and
upstream of the E9 term nati on sequence. The
nucl eoti de sequence of the resulting expression
cassette is set forth at SEQID NO 5. A segnent of the
vector containing the Cryl A 105 expression cassette
linked to a second expressifon cassette containing a
pl ant expressible GUS marker was excised and used to
generate transgenlc cotton events u3|ng blollstlc
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a Cryl A 105 precursor protein coding sequence, while
t he sequence expressed in cotton consists of a
wohbwroepi7ast targeted Cryl A 105 precursor prot 8CI/US2006/033868

codi ng sequence. The expression of Cryl proteins in

pl ants has proven to be problematic. It is not known
SUMM®ERNeOF THE IN¥BNPEON cul ar Cryl protein will be

expressed well in any particular plant, and so trial

and error experinentation is required. Sonme Cryl

prl&€ einyentionp peasddas isolatest mualebtide essqiencen fpmdxpteeswm in plants

encod %f%ﬁ?cgg{&glsrg tetlrfa ngebé{flgé CE{P grig]%%tt 1lélaqr§ Pragegiasg rSEQ ID
NO: msrammmpleaff Qich m&wme%eménbeéz%ﬁmmg' @fma ery1A105 gene and

g&essn on, of Cr()%[ proteins. The exa%( ere| n ar
encodgt, i e el pBitew CryABH OSHIptely y SEQLEY brltesmﬁan tq SEQ ID NO:3,

bt S04 EASYAOSTIRE°SED HOREH FEgbfrdlS: B4 AR toncn
cells, @hylb/sm)n) ) espraﬁsmadeoDné@lmnﬁsmd@t}@edoﬁo@.@éélﬁn $£Q ID NO4 is

e 3 S0 DB B3 bical PSR e s SERENGS:. i

latdduRdd i i |
Ty L T e
88% tp abewi Q(i)%;mpgre@sr aurlentide aeqencd @lenting to &nadseqmtce ax bdtlfbiith at SEQ

etoaboadraneo
ID NG:3BE éha? By e%ﬁéplﬁ)aﬁjpt B Sngepbhylizationaopditiens. The
1solate‘drmmlddma GERIAG 1§ AN intended &
Pseudopl 35|q§l Rachi pllu5| a, I—Ielln?%lg\b/g%@h@es tflat exﬁlblt at least about

90% @b%qp(g]g@ es,eglueng?,pqi@[tl,t}a to éhﬁjsmunn@easasetl forthsatb®EQele iNO:3, or that

ti.de cogi. sequence
hybrl&i?qoﬁﬁ% H@’{&‘?’S% l”g?‘%‘ %%%hﬂgrbggfzabo? 8%Ilth|’1%‘gt he precursor
CTh¢ AnvERGiom Iahb girovitles b dsofdtéd hdl/pafified dedsdidal protein exhibiting
guences, introns and 3'

i hibi Unt raEsJ atqe Sader S
IMIbIiOps, ACHYANh (GISREeA efomGh2 qpéﬁﬁalhﬁaseﬁmsy@sa@nw Hhg dwsecticidal protein is
designaRAUERERSat AERt KEGWE thfln Od?) If CﬁgfiAtlag 2! dxofds an amino acid

arti san woul d under st an ert
sequengierag §etsfiorth de SEQepNEs 3 | dihecfa]h léngttepleans@dprotein con31st1ng of about

177 o, W BSEECSE ADER, SRELRISEohncs 4 Bt
CrylAKIIIﬁ/\ptothn tHoveaért a@rﬁa%ﬁ&t 'o'Pttl?cn?L%@uI"s@r B8t s ggﬁﬂ its nsect1c1da1

hin the Scope of e presen di scl osure.
bloactmtamﬁ)tlé@@e{l ﬁabe fadpized orastan insdeiioidel €hd A Hlju;bratead and mcludes at

least ELEYEL07 efleclud UG, SSRUBORERE IS a5 o i oo segment

from abbuttdnginp neid drihrodps ab@s dikno RIQBYL 6f St Edtth ASEEMBN G, and may
use to dr ve expression of a linked sequence in

r
also “éﬁi‘;ﬂenﬁrﬁﬁé?lel&f TeBnBIvAIATHAR 5id Bathuetsherhout iamdhedicilg610.  Any
Ritton"Qnsist L SRse
comp spatial o lﬁ% Fggﬂelﬁss%gga IC eﬁ%ﬁw 0?1111 l?IItex r esg?egﬁmd%}nﬁmtem is
lntendt tOdmwmhthdwommﬁxhe ivknt@orpar t i cul ar gene product
| ated within a particular plant

accu
Y ifentife A THBURS GaetRrcainn. Salek? it phist & rexpressing an
insectiCidaPpiotdiNAs Bt fdr&eft SEQIAD N@Qgﬁﬁeﬁ‘ﬁl §’cf cetl %%k@‘ g’s?tgn cassette
am no acid sequence is also | ntende e W t
preferablyy gentains tarmromoéezefnnctxomlent thenintevded hmttsceﬂr\ehlah g9 linked to and

oSS WAL D SEoRe e LINENLLOh S0 o

Cry1Aafo‘5qﬁt>ueﬁg Ekemplary eprBioacassereesaly kwm&x% 's¥ orth at SEQ
respect to the substituted am no aci d(s),

ID Nos% B%‘il ISE&f RNQY. teusled bor wsesinla dicot plante@alﬂcmn aamornbcot plant cell,
ct [ or range of

respeck IRECUTL Bt BEA ol uBl 685 A SBEERTE i and functon

fragnment of a Cryl A 105 protein is a segnment of the
am no acid sequence as set forth in SEQID NGO 2 from
about am no acid position D through about amno acid
posi tion 650, or from about am no acid position 2
through about am no aC| d p03|t| on 612, _or from about

e . o g, . o -
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infiltration, Agrobacte um or Rhizobi um nedi at ed
transformation, el ectroporation, and various ballistic
worbTwd?777DNA i ntroduced into plants is generaPCy/US2006/033868
targeted for insertion into the nuclear chronosone,
al though insertion into the chloroplast or plastid DNA
togetie@ih B hasttclY €ihe dAMfeskiah chéiH&@Qad B ﬁteﬁh@cﬂfo? us€in any host cell, but
enerally Iinked to or assocl ated a seguence-t
is Pre%«?rébﬂw@s uae n@@nb,actemal iceldna iffiygah gelds a sedremakiangcélheorce Iplant cell.

ol 0 e BE S O b E5F BE Ak s«

Entersbaterédene sp&[éﬁ%ﬁ §B§3ﬁd§ﬁoﬁ&$&%@éﬁ§§é‘élpﬁ @bsthitiM species cell, and a
ting genes and genes encodi ng ments or enzymes

Rhlzogwgt spepiss £olbsind dearebasteriuie spagiss & 3 Sredusbecibis e plant cell, it is
0 C a msd 9

et 8 601645 P00 S CIGE ST i

d1cot}é¢doumlsapkamsmt a\n&)rmed)tgeletlbmusqﬂaﬁtroaﬂsf]@idﬁqﬂesp@ﬂ diso@Ndonous plant

1 ﬁug *E’B vi di.n rowt h advant aglg to the
cells g1p 3Talf, Bl aiq. Sndoais Re. deerty, blagkhery, bhweberry, canola, carrot,
1 t ec t
caulifai! (AR SUPRY: SECeRal s BE PR bl B, bRumber,
cucurbif, reige gdpnt Frujeires gmpcddnng, letisteq Jinteed, mﬁbhfmhftepdahﬁt bearing tree,
resi stance 0 hot r ansf er gl yphosat e
okta, O BES PO iso o S i e BUTD| GG SOOCHY QNP drdeery. sugar
beet, §(AEMIveeNAYERE potako, t68dcko PloRL S rtuhﬁﬁ BRIV SRIBH l\/ﬁﬂlgctgtgﬁdonous
like. Vectors and ot her’ types of 'sequences desi g
plant ¢ells exampleaiars eayn, Whaak,at, aicengprelamal ilo dhvelwbead Iryg, gﬂm (fescue,

Al c egyenc il e
timoty MR PRt “HP M RUTS R RER. Mebtafand oBlcbtay. | fppression
cassettes hmsndadeﬂok u@ﬂr o) z&bl&ﬁt ¢dIIlCﬂypié§HIy Idbﬁthhlnflntdp@raﬁécmﬁ(agé sddi@nces that
I nven re intended taq include but not
regulatc the gvepso arbcﬂgé@gen%qsagfneagres:ﬁ% rAif dan igtgrdeiddsubstance, such as a
Cry1A3 @@ﬁlrﬂ@cﬂc@cﬁ‘ﬁ F&Ein! | &Gh sE Br esent nveir?@%ﬁ‘es%{g?x eanthghgcer sequence,

hin the sCope of t
an untlrmhéﬁddm@d s¢@leocmba |1mtrca1 wqudare:ei a ddospipsenegtiap pephididencoding

an .i nsectici dal t of a CrylA 105
sequefleo vEF b SRR BaR v iy eR v hes i asgent
dTEE kRssston &@ﬁéﬁte@?ﬁ&'&hbl rlﬁc&b&‘aﬁedﬂhﬁm FedbiSfor pse in stabilizing

envi sioned to be within the scope of the present
the mypipteapasedtf. iyt teS modingrreqreied within ied boke cblit Aofectoe can be
any mbljnf;'(lk Vﬁ%tﬁl&uﬁ% rl&’ow‘ﬁggiﬁé( ?1@21%11& ésr It)fp?%?f%{lﬁgﬁmgr@ ref))hcon into which

the expreshan dassSte 1s/&t;bgstﬁfctdd&)r iR Baior BeRiceifpdtadibn iAdAhe host cell. A
and dicot plants are intended to include at

vector| 15 gg?r}/dgfl o mchde &Bbp@ beégmﬁe@otp a gmda@g@m1MWcm@rq phagemid,
I r , liflo

o Y BOSNET Sl BRGSO SRR o BOHbAIE g,  o

nucleagidarsbguanye te wduetbtre, exprassiohi dasseetgds MRt or i wihicht the&xpression

c et% E @Adﬁﬁo | ettuce, |inseed, nelon, nustard, nut
assetids PR ee. okra, orange, pea, peach, peanut, pear,
thhmsg&Qi Ifﬁhﬁ?cs 1SRV ﬁﬂ%pld% ﬂé?zﬁ'ﬂns %fr@&@ﬁfoﬁyare #'8fbodiment of the

beet, sunflower, sweet po at o, acco, tomat
Plesenﬁ unvﬁnpon an%ﬂohelg}emta [slontainPp otmspba@tlﬂc cayuehes e&lqnleanodesas CrylA.105

sl o7 SFSR, AR HSHEAER BT EADS 2SR 2B o shou

aminoi Rl n@lzon Tﬁ@ tha@EnRS plahﬁ i§ egtbetitvé Slﬁuéontf?ﬂh Qg teran insect
contai ns_a transgene encodi ng@gn i nsecti ci d fragne

infestagipng brgughinah@s byt srsesth supbenden obersd emmmmgmmywcmms borers,
I I rote or a nucl

bagweblel B0 57 BRP Bead B PR % LG, Hiogin com
borers ,chrh/&aih@&m[sr @bgom ballﬁomﬁsf)vmiﬁdw&l/erﬁ RerPb&eANhnd black cutworms.

invention. Cryl A 105 can be used to inmunize aninmals

to produce antibodies specific for Cryl A 105 epitopes.

Cryl A. 105 specific anti bodi@s can be used to detect

the presence of Cryl A 105 in a biol ogical sanple.

I\/bt hods for det ect| ng t he bi ndi ng of an antl body to an

' g, ~ 2 3"
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i ntended that the specification, together with the
exanpl es, be considered exenplary only, with the scope
wana7ap7r7it of the invention being indicated bpCrhs2006/033868

clai ms which follow the exanpl es. EXAMPLES Exanpl e 1.

This exanple illustrates synthetic nucl eotide
The pssseteneaEion AE REnABd &NinchiAs eld b R vi

A nucl eoti de sequence as set_?ogfﬁﬁl %%EQQO%%%%@I&‘I& yielded
from s dEasgrgiaplent piahe peeserisiaventiondsd lopgas dhemnudetide sequence of the

0 t SE.. ' |.edonous plants. .The s

prescii AREUA Sty SOOI MU T ROR SanPnl i fraifiie wigin e
heritabl@afd/of plstid xénonensfablé agdlsHE GEslhntCRNSlogESy, 9ed, and the like.

nigl eoti des from fstUt position 1 through about

podf PISHITIRERIORSSE REPViflessane ox mpre measiads dosenmirobing lesidopteran

insectSiffesfa@bh braf piaE i | QR AMN0 i
acid _squencg vvasi’ éﬁlsqfilr%ﬁgggggfc%% (gx% }é‘lssétcl})ﬁsﬁ f composition that
contaifip AB dwseglicddhoeffecivantmeuntTéfeanaimewicaial Aryleq e etein. One such

-ansl at | is, set forth at SEQID NO 4. The toxin
°°mp“ésﬁ1t2‘gnd i“hoé‘ll‘gg’ﬁnﬁlfﬂlt CONS A haye PREE) eb@areidlescendsdakiom a plant cell

transfRagedt Woth 3 Hi16aE Oiti@bRHkenROSihhi Q:?lcc;& Oy q@{ggi%al:\%sginem of a

The nucl eoti de sequences as set forth at
Cryl4a iR spino pidvmggenpees setforthrin SEQ ByNO/2l ehtmnggeniegqtint generated
and .SEQ | D NO 3 exhibit an qverall
from £ pEE crIPaspilR oBhu SR e PIRIOR o RS PG URHEES e forth at
SEQ IieNOL L ahd f SR A ONO: 70 4iHigp ofiRik0F | eli@hed 3300dils A @y1A.105
. L gfi{ nucl eotide position 3534. The toxin encoding
Insectiqua j NN f 24 K I4@KEe N8l des PRE smednsf fagnpravistimg an insecticidal
Rett) t4,88; el 5 t i de_posi.tion . -
e G Bl et e e, o i YR SSiBMcech ngspticaally
effective amauht afta@nyl ATIOS psoibiitianttaleridi diffan €N CEls alEp ORI thdBacterial
cell off ¥ slegﬂences lie within from about nucleotide
poSPti S o %Wﬁ@éﬁ%?f HFcr et ¥ mesin ingthe iz @f oe or more
target 8R36dttpedth Suscbptile {d"tﬁet@ffﬁ.%O? rokdlf _Segnment encoding the
toxin portion of the yI'A. 105 protein. The two
s@quethed of ddentifying aboudeditle Mquahentdantyding moOghautos Minko acid

o FSST - B I At bt o
being wstetl #omthe grayeliet of-tha CrAnmR $65 5&1[1)%@%520:2(2%1? ﬁ ré)ogfﬁgwl@otide probe

sequence as_set forth at SEQ I D NO
that b@%‘ﬂﬂi@@’«%@tm&pé@ eyl A h0Nsgdiee Ruerre05n particulahethe probe

(W 1] : t Il ection R e
oS PR S O L 51100 AT it
conditigni.v ePslettingShirelg i ra Reotidramik| isi diaigosBd GO the Prlence of the
Cr lAg\lg)gorﬂi ng to the Budapest Treaty on the International

y SGRIEPEH BFet he Deposit of M croorgani sms for the
PAImRasl off id@ﬁilﬁxﬂfg d?ﬁﬁ%%’i@ﬁtﬁf;?éﬁ%n% a SIFRQ@S g)?oetgl% in a sample

. NRRL B-30873. anple 2. exanple 1Flustr
is alsorprayidesbnilhe cegthashcqisiatit of @xprtsg angmpledeihded@B for the presence
i+ Delta.and. Pi nel and, DP50 cotfon seeds were_
of a (glsﬁ%*gicdé éqsg?tfq@a} gt g‘@?‘ "H’ataBH]_’ et fHinds pBeGifigadly to the
insectieidpll feapinsene I’I_Eetd:(ﬁi(ﬁg ah&Bina@ ih RGcRiiolBhY ib ﬁﬁéﬁéstl\e@[)tethe presence
renoved by mcro dissection. Dissected explFants were
of the (5174 AelPS Biotsin inrthesamplenedi um such that the meristens
: i &an . l,qul ar_.to the direction o h )
Rl e hRENRNE b iabd el ryEh Wetver “Suc Bybrics are
compopddONATHHAGY, morqiffefens imBct R E&_ﬁtiﬁ@, 688 D8 WhEchAWiN8 iBsecticidal
.. hycleotide sequence set forth in SEQ ID NO 9. A Kpn
activi filesihto &dssaphs Rgmbecols e R Inspshepegieder TheHgbrid insecticidal
oteinC RNL @ 18f o 0 .chl or ast .targeted
?10 el?q yI A 10 %og?rﬁsggfg%leﬁfgtg%fj ﬁgfekr erﬁh@?eé: gﬁ@ﬁopmg?msan %glgwms of
Insectigjdd poteinswaisd éx cosstahcfing thet ybsidpdonsii 6f aoeh htSiehsataBEutd0 to at
HPLC and used for gun transformation of the cotton
meri stemexplants. Purified DNA containing both the
Cryl A. 105 expression cassette and the GQUS narker was
preci pitated onto m croscopi c gold beads and coated in
a thin layer onto a Mlar sheet. The DNA was

. g - . o o

S o o,



set forth in SEQID NO 7 that contains, in operable
I i nkage, an enhanced CAMV 35S pronoter, a wheat CAB
woOeead@r7gequence, a rice actin 1 intron, a CryP&I182006/033868

codi ng sequenceand a wheat hspl7 gene 3' transcription
term nation and pol yadenyl ati on sequence. A nucl eotide

least sleoy 200 eotipriods MG aofsaRicdRETdn tﬂ’(baédnﬁgéolﬁpa%ﬁ% acids making up
chl gropl ast targeting sequence (At.EPSES-CTP2) 1Is

any QPEf (e HlaTerb AP aiaa preinas) A Grab 105 Ehpectiud Dpybibint@Sset forth

in SE@ﬁj .S FHAT E@;ﬁgﬂ'@?&i&?g?lﬁgg5 . %ﬁglgal{;iu%t%@cﬂ gqqé ipgf?iggn 612 is

~encoding an nsefis
intenggidytotiwsiatiaded oithitsthei grogebPiel differehit ink@RERD bfot@ME R which a

scEm R B3 Esiet dOTrun he oo igsceossal pepgent ¢
EWERoRs WeFRtaBEE %ﬁf‘f%gt&&rofttﬁke?ﬁp&? ﬂfv%flﬁén 9@1}% éﬁls:atrr]é;ng,rt{lg gature of

_backbone, for the presence of a single sinp
the igvegtioncsay dedmoor ddaeyi mdecdtomh $yofefdrbmcee ks $oldwing detailed

cont ai_ni t he nycl eoti de sequence encodi ng
descrﬁjﬂéﬁ’é%?ﬁnﬁggs’ ﬁ?%Foe' ﬁ?P@ngsiglay%S-w e conducted with
events that met the limtations of the event screen.
LAJ105 transgenic corn plants were conpared in the
bi oassay to an isogenic LH198 negative control and a
positive control MONB10 variety expressing the
i nsecticidal portion of a Cryl Ab protein. Five |eaf
di sks, each about one centineter in dianeter, were
obt ai ned from each of 10 individual Cryl A 105
transgeni c events and fromthe controls. Leaf disks
were placed on agar filled wells to keep the pl ant
material turgid. Discs were then subjected to feeding
by FAW bl ack cutworm (BCW, European corn borer
(ECB), corn ear worm (CEW, and Sout hwestern corn
borer (SWCB) neonate |arvae. A single neonate FAW
| arvae, a single CEWIarvae, two neonate BCW two
neonate SWCB | arvae, or four neonate ECB | arvae were
applied to each well. Feeding damage was eval uat ed
after four days, using a | eaf damage rating (LDR)
scale fromO - 11, O indicating no visible feeding
damage, 11 indicating at |east 50% of the disc was
eaten, and each point on the scale between 0 and 11
indicating a 5% increase in observed feedi ng damage to
the | eaf disc under observation. Bioassay results
i ndi cated that events expressing Cryl A 105 protein
exhi bited greater insecticidal activity toward FAW
ECB and CEWthan the LDR s exhibited by the Cryl Ab
control against the sanme pest larvae. LDR s for these
three pests on the Cryl A 105 events was less than 1
while the Cryl Ab control exhibited LDR s ranging from
about 8 to about 10. The LDR was consistently between
1 and 2 both for the Cryl A 105 events and for the
Cryl Ab control when tested for activity agai nst SWCB
indicating that the Cryl A 105 protein was no nore
toxic to SWCB than was Cryl Ab. The results of this
bi oassay supported previous results that indicated
that CylAb is ineffective in controlling BCW The
Cryl AL 105 events were no nore effective agai nst BCW
than was the Cryl Ab control . Thus, at the | evels of
expression of the Cryl A 105 protein in planta, these
pl ants woul d be effective in controlling other
| epi dopt eran genus pl ant pests including but
notlimted to those in the genus Anticarsi a,
Pseudopl usi a, Rachiplusia, Heliothis, Helicoverpa,
Spodoptera, Epinotia, and Arm gera. CLAIMS What is
clainmed is: 1. An isolated nucl eotide sequence
encodi ng an insecticidal prd®tein conprising an am no
acid sequence as set forth in SEQID NO 2 from am no
acid position 10 through am no acid position 600. 2.

— L T 1 I I o o o e Y T |
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group consi sting of an expression enhancer sequence,
an untransl ated | eader sequence, an intron seqguence, a
wohbwroepi7ast targeting pepti de encodi ng sequeneeT/Uand6/Aa33868
transcription term nati on and pol yadenyl ati on
sequence. 13. A vector conprising the expression
Brief Desadptien of theiSgeqaéndesai ns 9 through Caim12.14. A

transgenic plant or plant cell resistant to
| ég%?%jg'aﬂ@alnlsl ¥Rl SRABIERes B TORISPI0BI Aica £1y1A.105 insecticidal
tei | e encodi ng an am no acid sequence as
pro elg,zlngeﬁ:?zﬁil | n@i%ﬁ%%fl

fort ] D NGO 2 fromanmno acid position 10
t REQUED NOri2nie aaCiyd ApkilSi priotein 6féhdetigmeitie madlebtidai s@%tence as set

[ nce exhibits insecticidal activity. 15.
ﬁ”ﬂlgggﬁsagﬂknglant or plant cell of claim 14 wherein
S8Ed) nbfmegaeﬁl & s?ﬁtﬁéﬁc b uéﬁéeeﬁ}r Jsgighgd?za ¢rPHR 105 insecticidal

consi sting of |coty onous. plant. an
proteifgieiesaby Yéﬂbﬁ@@@prdht sai d di cotyl edonous pl ant

asF Qg P$ N aggl Séf&g&@gtpm m tggcg?ggé ?yog%gwns%iqqt@g sequence as set

ﬁmﬂuhBEEkHBbeB bl ueberry, canola, carrot, cauliflower,
celerﬁ} cherry, chickpea, citrus tree, cotton, cowpea,
NQ S deirayesty a nagleetids fequengg qohsisting 6t ari txprcsmn cassette
that a e e o stard,
at figct ?ﬂ%nm ) cegk{rlﬁacf‘lﬁrgt;egelnﬂlgi\’n g gico{na {] %ellng aer’foCSSIBgﬁ CrylA.105
hmedpﬁ&ﬂpnmmnato soybeans, squash stramberry, sugar

bsﬁkg %ﬁﬁlomer sweet potato, tobacco, tomato,
Bg ® TFersenih 2 Cridiy [ Qn insestisidad d?trywldelmdsd Blyantsegment
withit8k BeprbAid T @kt a6 64t g6kt [rPﬁ‘E?'iB NP consisting of
corn, wheat, oat, rice, sor mTo, buckwheat, rye,
gﬁEQSm NEX uegresentsot hyqledztrdermqucmce leangdstingt of aQU@t{ﬁéSsﬁiﬁ cassette

o GRSy DFUPRE b PR B Sk SO Sopresing

CrylA ﬂpﬂﬁl@mlefdappﬂomct i nfestation, wherein said
eﬁidgfteran insect is selected fromthe group
SRQ HY iN{g:8orepeesesnfe €uiliAek0S msecmoml mrotam enaoyled by a aegment

i B e GPRURTL B, LGB, 1T T

sai d | epi dopteran |nsect is further selected fromthe
group consisting of a fall arnyworm a European corn
" borer, a corn earworm (sane as cotton bollworn), a
sout hwestern corn borer, and a black cutworm 18.
Progeny or seed of the transgenic plant or plant cel
of claim15, wherein said progeny or seed conprise
sai d nucl eoti de sequence. 19. A nethod for controlling
| epi dopteran insect infestation of a plant by
providing in the diet of the insect one or nore plant
cells transforned with a nucleic acid sequence
conprising in operable |inkage a plant functiona
pronoter and a nucl eoti de sequence encodi ng an ani no
acid sequence as set forth in SEQID NO 2 from am no
acid position 10 through am no acid position 600
exhi biting | epi dopteran insecticidal activity.20. The
expressi on cassette of claim 12 conprising a
pol ynucl eoti de sequence sel ected fromthe group
consisting of SEQID NO5 and SEQID NO 7. 21. A
nmet hod of identifying in a biological sanple a
nucl eoti de sequence encoding a CrylA. 105 am no acid
sequence, said nethod conprising contacting said
sanple with a polynucl eotide that hybridizes to the
nucl eoti de sequence under stringent hybridization
conditions and detecting the binding of said
pol ynucl eoti de to said nucl eoti de sequence, wherein
said binding is diagnostic for said nucleotide
sequence in said sanple. 22 A nethod of identifying
in a sanple a GylA 105 protein, said nethod
conpr|3|ng contactlng sald sanple mnth an anti body

I e I I 1 a o . N | I T
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Corbin, David R . Mlvar, Thomas M. Perl ak, Frederick

J . Roberts, Janes K. Romano, Charles P . <120>
wOolkiBlZEOTI7DE SEQUENCES ENCODI NG | NSECTI Cl DAL PRETEIUNS)06/033868

<130> 38-21 (52905) A <150> 60/713, 144 <151>

2005-08-31 <160> 8 <170> Patentln version 3.3 <210> 1

Detanﬁamcﬁﬁﬁénﬁlm@mlﬁglb artificial <220> <223>

nthetic nucl eoti de sequence encoding Cryl A 105 am no
dcapadanen vdthctheopresenp inveaBs, <RQ Mwefitbys h{@5@hptruct@D rucleotide

seque&ce@tt?atge%%?@ea% gg](fgtu%s%?gm%@rpri%}paggggf@nﬁ&g@a%&@%@ @ﬁsprotem

It has|teen E’dkmtff'yd tlvi’ﬁrthéX}iyl-fe W04 amidd adi@ s8gend@ Gef FRORSBEOID NO:2,

. gaa gta ctt ga gaa cgc att gaa ace ggt 96 Ser n
exhlb% Brogeriiet/dpat (gr@w%%l pdyasipees Pvey Rati@plly aeeprfing BelinseTtigidal proteins

ot 110207y, B CRRS L it B LU i can o

expreSSed ak dighSlevelk it bbitit nfSnocdhendléivot glentSeritidat 4bsé rafd@nic events
ga eta gtt gac

S S e
effect§dbselsRd Wifth rﬁﬁﬁ‘al %5@ ﬂ?trgtglgr{s g&cé;%h%s?%cﬁﬁl ﬁ&ﬁn{.@ gtIn addition,

cca tct caa tgg gat gca
the leﬁx ¥95eprpiean (argn Ftabie SeystaB WhEn expEegsedlin Bahﬂlulsehuﬂiaglzenszs likely

because &t %&taﬁx'? gm&eeg egtg%f tg%g }g}gc xg}s%g%aegt Gl dﬁ% e&ggm moiety of

the ch:i’ﬁién@bﬁylé& gOﬁpﬁ)t@lU lﬁ'déldﬁ’ﬂ)% ﬂieaCNl% ANl Riciih 1%%13 Q.xhlblts a
95 ate tct ag e(? gattg age aat etc tac taa
range toitmij?@HClé&]gblg%lVHY 1 AﬂOglepleiQp@am &Eeyletéhatﬁemombserved with

100 1 e, tt Cy
other I'rﬁleJ é’ o@tﬂn'ﬁ'%ecgt P that_fave é n@ﬂ%d éa agegg Therefore,
expres%ﬁ)da &étheRﬁfylAr mi—:{)tbté[ﬁ fn (ﬁemsgﬁn@c ﬁ&ﬁtsﬁfeﬁllfﬁhfn tefealiOnumbers of

Leu Arg Gu 115 120 125 gaa at t att caa ttc
ot STl R hsHaRe Sos oo e v ot s of iy
toxin t‘hrag eifﬁéglt% gro;) Egagfééb%?gtrgffgf ; ﬁoé‘%&arﬁb&ck‘ggst -Egécn%s Yor any event

that 1sm&c@dtfoc commerridltdgvelopmety S8 dveats RhOulH&esuﬂhﬁ th¢ advantage of
Leu Leu Ser Val 145 150

oSSR ¥l B, R K S PG5 S vhegopmioed win

second tdxif GBatdi8 Gogicttod@R S2Boty bf M ifdd ke s AR
H's Leu Ser Val Leu ArgoAsp Val 1Ser p%%SSp?%sﬁg\m{n%H the CrylA

analogygds alsa taxdgandygatrysrts its myle Oé@t:u(gnm aaway maelsahﬁfexagaefrom that of

e o HME, 0oL e 00 LB B e e o i

anucmgsgltoﬂageatrémglgaemase tac ace gac cac get gtt 624 Tyr
ﬁfg \‘7‘320 Leu Thr Arg Leu lie Ay Asn Tyr Thr Asp His
Pmﬂ?%haZ’G(‘POQﬁHlC?&t atflepgt f‘ﬁ% diffezend apiclggiéde seguepgs for use in

plants C Qﬁchgﬁtﬁzléogige %’% %Eé g;?&duﬁﬁf the? Gga?nepéérlﬁ %%gr%e%?CMaﬁmotem The

first (cg 1\511@(2 G:rlgatal)t zg’g:guallvsto thgds bﬁthe ameo@a@altpbﬁtlo’ﬁgﬁ thgarglaa 105 protein

ace etc. aca Trp lie Arg Tyr Asn Gn
consisf B &P’@n%ﬂﬁlddfiﬂug%i?s divedromhra ay1 5 Smiby b spance.  This
riceds JdGkedtd tHH Chrb&ily- i
vedte acest ace cct 768 L(‘é}ia/ t%\shgmhlg gf\‘%gefltc%grf pBﬁfon%ﬁ‘& atPE&[ %g The profoxin
domaimypf apgnise mCIArsgqtmlpe dymvddrfa.som&& iDStiefs]l @tyd mgteimobtained from

o 5ol A5 S SEB ARG 470085 Bkt Basssa0.

The CHIA.A8% td¥i0 s&@heﬂiﬁ@ 1#6d 2Héh @& & s@?ﬂetﬁa\tﬁatt fscsugﬁﬁntﬂﬂiy a CrylAc
age ttc cgt ggt tct gcc caa ggt e gaa 864 Leu

protoxp;g Remikle swepencey Tee ipgatony gempystoiad ian thds m:o@tmc&ble provides a

umque%dgm% dtzfégugr?&g t%ggexg%gs gtilﬁ) xg%glyé%gp CC 1ﬁ|sae%t1%dgl Igggertles when

compaRedo tdHilse pepeliet eékhibltbli oyl pdteiSeFont vehidih the?@Bn#BP is derived.
300 ate tac ace gat get cac aga gga gag tat tac tgg
tct gga cac cag 960 He Tyr Thr Asp Ala H's Arg Ay
Gu Tyr Tyr Trp Ser Gy H 40@ n 305 310 315 320 ate
atg gcc tct cca gtt gga ttc age ggg ccc gag ttt ace
ttt cct 1008
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He Mt Ala Ser Pro Val Gy Phe Ser Gy Pro Qu Phe

Thr Phe Pro 325 330 335 etc tat gga act atg gga aac
wgeaeo7get77cca caa caa cgt ate gtt get 105 6 LeuPTYIUSEH0W/033868

Thr Met Gy Asn Ala Ala Pro Gn Gn Arg He Val Al a

340 345 350 caa eta ggt cag ggt gtc tac aga ace ttg

Furthtmmort ethe ai&glAtl@St;&ec@gﬁ pkdfeth &hibitseexcellsnt GriktdB ﬁén}{ﬁyg properties
Leu Ser Ser Thr Leu Tyr Arg 355 360 365

and l%ﬁéflcé‘?fglyt folubihigedagnd processed i iie adive dexindaem dntthe gut of specific
tar @gq tIRE ik g Pro Phe Asn He Gy H e Asn Asn
se epﬂc{]ﬁ) Leu1 éé \/ﬁf Leu Asp 370 375 380 gga aca gag
t ti&legmglepade ggmemm eiittodiedtheadin hhvgbedacdneud@l ughg methods set

fort i {4y o, §180.885 st 568 05t aislar hugveige ggaain nimica
sequoR€& if tHe @ingd RGudicd tlga'% ﬁa@?ﬁkeﬁ%ﬁs&%ﬂ t%Go% p@ﬂ 1&%4§@T¥£pressmn of

Arg Lys Ser Gy Thr Val Asp Ser Leu
hetergdpgpus) g¢na geuencesdin plaicebnc Taatsegnglt (maodmg t}mglgxﬂﬁportlon of the

con IS SRR G5 o N S o o
from 4t $3€ltigh 9 theLigAtBoltlfosEdh 11880, H6R drtlEssagPh@?&lru@&te as set forth
Ser Met Phe Ar g

age ate ate 1344 Val
at SEéﬁ[@ I%le wancansprugtad fopgise gedicptytedppeusqdmt 4;1@1@34511(hglgpartlcular in

cottord Eltgnfg gng%%gﬁ{:&?ce ag\ltse:tt %gthaakégi@ﬁ)e ﬁ@ ? av%s Fs:% tggz%%stto%\lcyépressmn in

monoSatyledbmouSiplant) end\&npaéﬁmlék’éﬁl bize 46€braptn@tfecitsa t ec
g%ﬁf E%e att act caa ata ccc . ttg gtg aaa gca cat 1440 H
e, segtengesoistlie pregentfipvenyion Frchibpr pegsall/ddentiys of about
94.3%\%@ S othed afid Qret iRnd
g liSod 88 T EndSR 367 5 SRS A9 R58Spsh soo
nuclegide mgsitionhy53#hr Thiasegumhnt 6F gaoﬁqu tﬁhsse fikleofitiee sehnendsk ¥ncoding the

oin B  B29520908, bl S RIS B0 AT BB it

aboutSﬁlbleal&e Fhsitid 085N abbhegsyY%, ﬂgﬁtltﬂr 't@ 65&9015915 g40 <8 ﬁlent of these
aac ate aat ggc caa ttg ccc caa agg tat cgt gca a

nuclegfide seguencsganapgingads firstetwas dorghip sGuatutesuofthe cznyhAAﬂg protein is
{ ct, ac
subst%glgllygglt%régtlthgeﬁé gn(g%)ﬁn asgong%gboglgg4 2%5 1d§13téty %?acé]lé)éheib?) 5
Tifhe AlvantSes haTJb rcofistruchalnransgenty gladl cRerty ﬁsﬁt(g\ theté 58({ Méhces.

530 535 540 agg ate ttt get ggt cag

ALQ@Q?B;Ng fWéiﬁ drtEpgucet ity pl a@taei morme@mm@ ame@rm@n cassette

ifing oBlaYenhiitcl 1
consising oferibllte ‘?‘?‘3 MidkicPlrud Bonfthe @M‘? aflle s SRgably linked
to a Betgmzat bybaito H§p7(g antranslatat deall @2 8edueticeT ((Ph. Hh;ﬁ(ﬁ dk.&eMnakK), an
Arabi Phezsszf?cezlz%;}éz ngse @é p?gaahé%t caglbcg(y@l‘tsg sglg st}{)]r11€gl15101@g{ast targeting

eptidgandmgtselichcdlmdle PishmPigivint

Peps Thr ?}glse% yCAI a pl T’r’]zr Plr‘;e”%egr\@%%ﬁb@pﬁ O%%t% teea%e‘&bdj%‘ase small
subungagen@agalgqcppum tenmeinginn and nolyadgedatiang sequ;ancma "@hd CrylA 105

COdmggéqu’ﬁ&A'fgrs%tc ﬂ‘y?ﬁﬁﬁ&q?] g%@lléﬁ%ls 1@1&%’%&68? tlh&s E%esalé)p cassette in

framegeith tracinaaedigtkly ghgcagn e G’ eAd calfg G&iueﬁéegofllﬁz @ar@étﬁlg peptide
Thr Leu Gu Ala Gu Tyr Asn Leu Gu Arg Al a
codingfeguage. BXbuRsSam S (BEEY emimtionsequeacs e ruclecide sequence of

e 1e§tﬁ§n%tg5r<p@ or} %st%?éslsﬁge{tj %qﬁ ﬁ? SIEQ Olﬁlﬁsf @L SegIpient s the vector
contaigid@ 685 (Bylm 403 @@ﬁesslah casetiat lmEéﬁC t6af sgtchdt @ﬁpl@étﬁon cassette

ce tag ct Thr As r Hs He Asp
Contm@n“g %Bfangé%‘l’lﬁé%blﬁe U a%ﬁ? Why rexglsed 3@5 vgad (G RENEEE transgenic
cottond&¥en g a
4 g??ﬂglggblgg%%@k%ﬂ%gu gﬁarﬁg%lg %(/elgcgsaw% tegtgg # gloassay for
insecticidgl aqsivitgegaiGtisevaral dt’éfbrehy]spﬁG@teﬁsﬁﬁ)eﬁﬂs@eaas:algb\@eraai@termmed to
egt etc age gac gag agg aat etc ttg caa gac tec aac
2064 His Ala Lys Arg Leu Ser Asp Gu Arg Asn Leu Leu
A n Asp Ser Asn 675 680 6831ttc aaa gac ate aae agg
cag cca gaa cgt ggt tgg ggt gga age ace 2112 Phe Lys
Asp He Asn Arg Gln Pro Qu Arg Gy Trp Gly Gly Ser

PANPNIN NN NN o o, o N o



10

15

20

25

30

aat gcc aag cac gag ace gtg aat gtc cca ggt act ggt

tec etc tgg 2352 Asn Ala Lys Hs GQu Thr Val Asn Val
wene7@2y77Thr Ay Ser Leu Trp 770 775 780 cca cPCTHISR006/033868

gcc caa tct ccc att ggg aag tgt gga gag cct aac aga

2400 Pro Leu Ser Ala A n Ser Pro He Gy Lys Cys Gy

exhibfd sighifieard§N bk ﬂﬁ@cﬂ%ﬁ%ﬁﬁlgﬁ%&ﬂeﬂfes 9@hn Cﬁt@vﬁﬁ% C%/isting insect
.. gag tgg aat ect gac ttg gac tgc tec tgc agg 2 g &8
resistant £oftp pljnts cenjaiging guly AyhAPrar Aspmbmatits wf GrylSerand Cry2Ab

: 1 tat t
pofis 0000 E30 BB AL000, Al Gy G SRy v o
Cryl 185 poseitdascufialatidnSexicbed it B0 €20 petd phSRiiltoR t1830etAPthe growing

ga tgt act gac ctg aat gag gac etc gga

830 gat gt
seasopycyel g CGiren Aol 284 v gakibiting @yspiphatonesFieets Gathe plant or
reproddcHveSRst&Y THiY i¢/3h dnlasdfto Hufer & 12]?1%)%31%35 tltée{&gh%t%?been tested

“ate aag ace caa gac gga cac gca ag gc
previayaly, #5682 deherally svelt enly yapably ofGevel£6PacChivutdiion A Rsf¥hen about 10

ot Leu Cal As‘,@]ﬁ G u 850 855 860 ttt etc gaa gag aaa
parts DET. 1y E)ngt e @agotg targeted te) dhe d‘@{oraﬁlgstaaghz@mlcpw@fects were
obserxLe@l&VIQant@rLCrz¥ gyﬂgzr %goﬂggﬂ Wik ¥ bl @sﬂe@%ll?‘dg’leﬁrglgvels of Cryl

Val Lys 865 0 aga gca gag aag aa
accumpydationgpprogehagayy eaeeeded ebaydOtpgm. gaa 2688 Arg Ala G u

L p._Ar Lys Arg, Ju Lys Leu Gu Trp du,
8§§Q§%%N@%W&&?ﬂt@§ceﬁ/ @tcb@ glafrgtd éord:gﬁtabt@&g ah §XRygtgion cassette
istiag oftgerdahcadieCailiftbvidr QViesh

o él g Al ae LysC €] uaSer Val Asa%XITIIf?llg I@%ﬁ%ﬁ%%%w ggéé%dl%ée operably

linkedfoq Briicue gestinuninagjoehloroabylt o/ Winding protejagenc enamaslated leader

N ALY TN Oyl Y T
transcgjp@oyecmantiot ghd gblyadaylios sahiencd ! THEaCryIAL 1053%didcdequence as

832 ' a Na Asp Lys Arg Val Hs Ser He Arg
set fO@ gt ﬁ@e‘%&atﬁwag Fppered ingo thig exprguipn ¢agsatiedmgnegliately adjacent to
and 3Cef (80int@h%eddncd %d%ﬁ)gtrga;rﬁ'? oisttﬁe %[qgm%‘rﬁgnégglg Ige.o écﬁl?unucleotide

Leu Ser Val He Pro
sequerge pfghe r@8Ring 3EpABLion ichssgtegy isgga fartt atsS8EQ IDINGCE gha vector also

e At S b bl
with tR/ErygtAC1GH éxpagion @6ss8Ed.  9a%izd E&n%%le@%ﬁ 299F trgﬁsﬁ%ﬂ%gﬁn with the

tge tgg aat gtg 2976 Val He Lys n y Asp P
CrylAAEQ? EXRresian Gispetiey wemy fsstad rin\kibass@B @Binso Seveaalalegiiopteran pest

: ’ aac aat . e ec gtc
specu—‘:g t@%d %tgﬂ&ﬁg% %&/ﬁlﬂ?%g}@gﬁ f % of/g}se%}c&(%%%ﬁtl A g&wgspgcﬁ prevalent
with &lentsAtrgnsBamedalvitheoth8O Bt 1DOrtitHAb padtbingt @ckCds @RPI AW IThe fall
aa t a gtg tec, caa ga%. gtt aga gtc 3069 Val Val
army“&‘%‘ %ﬁ&l%%“%verw%l@m oyhibited by eV enterxpressingaingecyigidal levels of
1 .1. c.cat_ at
Con AR A0S O S AR P18
corn bprey eguigaletat! to DhigreAtea tHaprthatyef e@bnts $0RBssiBO0ryl A5 paFales abroader

spectr 06 B3 M 2y e BRI TS TR e s G u e

Ghe Asdledtisd séQftdcds085thd PpleRCRVER IR e%ﬁl&glgﬂ% ﬁe{g&ﬁﬁleotide

aac tgc 2%5; ag gaa gaa ate tat 3204 Thr
sequencys; apl¢ap of%@qprqulgg\aﬁry@dOGlimseCiiajd&}l peot@yrirdediemt k0HPlant cell,

S 058 B bl R 1 St e
types dF thodtheeldalwAssut GimitlakUthd0stdpd bfSthd OfS18d8e, ! %glss) %ﬂ%ﬂgé& that a
u

O%CC tac act age cgt aac aga a%at tac aac gaa
nucle 9? segugney §prA;sg InAXPIERFOSEE ascty 1 AsH5AIngedticidal firagient exhibit at

8 i c. gt t ac t cC
st o4 500 4000 105708, o 1ok 5p BBy P B S5
nucleofidp seyuenkk aidSatityVed thy roucldeti Uselgiidnces OkehbBBied 1eih©C Other
tac aca gat ggc aga cgt gag aac cct tgc gag ttc aac
aga 3384 Ser Tyr Thr Asp Gy Arg Arg Gu Asn Pro Cys
G u Phe Asn Arg 1115 1120 1225ggt tac agg gac tac aca
cca ctt cca gtt ggc tat gtt ace aag 3429 Ay Tyr Arg
Asp Tyr Thr Pro Leu Pro Val Gy Tyr Val Thr Lys 1130

A A S A A AN o 4 a a 2 o2 a oy o - o
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<213> artificial <220> <223> Synthetic Construct <400>
2 Met Asp Asn Asn Pro Asn He Asn Qu Cys He Pro Tyr
wom70es/7teu 1 5 10 15 Ser Asn Pro Qu Val G uP¥aluSkme/033868
Gy Ay Qu Arg He GJu Thr Ay 20 25 30 Tyr Thr Pro H
e Asp He Ser Leu Ser Leu Thr A n Phe Leu Leu Ser 35
nucledlﬁlieél@q@nﬁe&’hﬁeﬁ&g 5&5 ég(psﬁosyl_f_)ﬁ'@ acﬂllxrlﬁhl@s\{ﬁiechgiﬁalef‘r%%rﬁ@rﬂ in a host
e e rp Ay
cell Oéeﬁ thﬁnpa plapt gellzcapthe of gy \erceatage ude@uasormmﬂsnwo@hu exemplified

nuclehdh Rtont® oo RSl cnbhiedy Sl % pockiy® ol hdpdtidney of the

geneticetwd&'yand(}mlthb @osEyble A ayrﬁlﬁlzboﬁlyhﬁﬁnﬂel Qf %@Elefg‘ﬁ:ld\rsgquences that
G§ghAl a,Asp Pro Thr Asn Pro Ala Leu Arg

encodf 39y Bt oh i ingetcidusIHIES EFinfophn BRQALD NS, Auh all of these

sequelg&"s Bin %tEﬁdédTﬂ%rb Qlﬁthﬁl ﬁeé%{}peé ﬂ%g[% {eln? ngkgtl@g :’I @}glsolated and

la Val G n Asn Tyr @n
pur1f1qd5@ug_]§5: 4@ stquenvialenGding\lan 1édsa aASMsdcauldbi $rap@entSef a Cryl.105

Val . Ser 165, 170 1 5 Val Phe Gy Gn
protelx%l u%t?%degtg q;hgltl’agpthmsgopﬁ of t%;ﬁ (disg C@uggs 3s gell q@r%}lylggnposmon in
hichl486 nd&Bic Btid &b Nor]
N T I = B
pairs Qﬁgnql@g deyignedrtg pm;]mcq’mpal@)ycq%{@nﬁsmﬁeﬁsuéh gﬂlh@n&lS 220

As Phe L
{28 Blftols iclsthuchh cKSRpITiAN elin 20 oot o Btk capsiss only of
a CrylPAelOBr pred@BorT ot oSl s%qgren&r whle the geé&cg@gﬁéa%dﬂn cofton

EE)GVaI Ser An Le ‘Arg Gu He Tyr
consispy §F Vi chiePlos Sarzplsal 6 103 reiver Aspiets yotise Rgence. The

expreéfc%lr (gl drg?%‘é?téin%ngv%g@% Flro%gxgtcﬂbé E{ %%séséé 5 %Ptgc%r?wg whether

or if PYCPapYEIBUCryH mofeir wilhbe AsjpredNed willbinArg fardicuBiUpldy, and so trial
r Gy Hs n 305 310 315,320He Met Al a. )
and e%%rr ex'glggln\gg{at@;])}s fgﬂglr%e S@r? Yo neptginsgEpressedppecom ayill result in
hytol3afe AR 33§d 56 YarddtingGhy pldifin!
phyt oRR $ ar% ng%xa p3401ngf§5th% loéiﬂ]a ﬁls@m%lﬁe%ﬁewates such
effectgy §lmﬂé4f lenmagceshare lobserBertt wibrcoftn plla efpmess@mg o8 E'iyl proteins.

The e%%@plésgt?er@ { [ i E:Bdéi?% tgafgx tgg%C@l;?}‘ @iﬁnexgrs%sgﬁés %1]2( possible in

maize Tif lodaliyedlos tHee EytSelasRNspad) zﬁiﬂosu%ﬂhrlﬁl e (R ﬁéﬁdeotpg) teach that
‘AG?(% 400 Tyr Arg Lys Ser Gy Thr Val Asp Ser Leu

Cryl ?préeSﬁoa ippialy gopsibledn gattpngf beakizedAg therglastidal Tﬁ’d: oXamples are
Hi.s 420.4

1ntend€(ﬁ Qo %&?:h%?t %I%ér ggﬁhcﬁﬁ bf gbctelAr lgcggﬁgtlég Efur}élﬁnssgzrlt D protein to

achlevvamoamoldglealllyi aoniaﬁaﬂi pﬂéﬁks Athat /&xglbﬁl aighr vdBt oPIEyBARI105 protein

e Al a GL Phe Asn Asn 450 455 460 H
expres3ichy gndrpcsufiiile, i fhaf oghipitr compencial Ipyels vl (poiwsance e a broad

range &6f Ee@h@t@ﬁﬁ ifls60 %FZ% %@% lﬂF; ﬁ‘{ee éTxﬁMs geflec%ggro?@%h -l-glé)ué{I Eonsisting of

Antlcapgp) Pﬁﬁ@ldQ@luSlAr @aﬂ:lgluﬁar HdicoGrya, G—th«fﬁhrs BbeddidtaaT)Epmotla and
Gn Leu Pro

Armlggl E‘r gbgloeveg\rqgat pX? gld '_tlar(ge%ggpgigae @émgfgqqesﬂce Ayoyld function

effecti®elyy fdihdirethng ﬂ«ﬁﬂ)&(ﬁ&boﬁ@%ﬁk 203 ¥fotéfﬁ ko fH%rpleMﬁH/cﬁio?o X,
G ub30 535 540 Arglle GIyGI Phe Asn Lys Thr
Nehtrans kted ARyeTRES, snao%oarﬂssa 5@@nm@umr temmatmn and

o R R i L s

in cert@ny cifdvansbmiees] hexpféigiodbean HB0ch8hccd o) Sapilisddy bfPSﬁ’co%éiatlng these
Val r He Asp Arg Phe Qu Leu He Pro Val

Seq“ené%l%%ﬁ‘%’%’lqsﬁ}onu?@%ﬁe@% Al Bundpey OfysnclAerquE@@S @ kpeyn in the art

and ar®! Rtdaibd LtéfsbeAhﬁlu\é@Jl ‘%ﬁgn é (éé'é) AfﬂhéAI s%tgtu glgs%go Similarly,

Ser Thr Asn Gn
promo@36théufinction to ach1eve the regulated expression of a linked sequence are known in

13



10

15

20

25

30

Thr Asp Tyr H's He Asp G n Val Ser Asn Leu Val Thr
Tyr Leu Ser 645 650 655 Asp G u Phe Cys Leu Asp Qu
wayps7Aey 7@ u Leu Ser G u Lys Val Lys 660 665 6POTHS2006/033868
Ala Lys Arg Leu Ser Asp Qu Arg Asn Leu Leu G n Asp
Ser Asn 675 680 685 Phe Lys Asp He Asn Arg G n Pro
the aIG andAE[rg eﬂioy 1nTérﬁietXb 63 ¥ncheled Withié He 636pe/ 0F thd X)ré"e@c disclosure.
p % @ Asp Asp Val Phe Lys Gu
mm‘?islis cap e peigeted éorﬂm t?NFIVEé&PYSWO@@a hhkequump msanw number of

comb@ﬁoﬁgy Bf g -gﬂarrs XEIuEﬁg be no ﬂm%%drs to ?eanP;?;eg taﬁﬁro[l gﬁ expression,

spat1ahmgt1s‘54@ sﬁ%ﬁc?&ﬂm@l wf é')yp“redsﬁoﬁ faditoAptrbethe GhidvuAS Hf 4 Patticular gene
r Ser Arg Tyr 755 760 765 Asn Al a Lys
pmdu& (%S]&(Eto% fé‘?ﬁ ‘Wél?m ppartiepipr plant egllordispug. ey Tr p
7 THe 71661ated0 ald %lkﬁ“iéds%Eotéhac gr1§39% %%gn%ﬁmgﬂy flé%ﬁqent of the

0{ Gy Qu Pro Asn Arg 785 79
CrylA4l@5 @éunqaagldwemuﬂm Por dso\dmtendad #s pe QyithifSethe GyspeAbf) the present

1nven%915 gfjapla%% {%lgo Rg%nqug g’% GVI%% tlgle%o% Bf @éﬁlnggr{;m@;sg long as the

aminoldeid f®ptituditn éﬁﬁhbaltdltléﬁpeff&ﬂngﬁé \)\é%hua—ﬁ Qregéherﬁllf c&%@rvatlve with
840 845 Phe Lys H e Lé) Thr

respeqt &, thgy %‘bﬁstﬁteéé‘t!m@ agd6).659 t@%&lhshéltlpeﬁﬁ) @es 1@t uresmi»tsn Rreduction
of 1ns&§féld§?'blo t¥v1§ e @Ing g lépé‘le% sA'égflﬁ% II@ Eegd% ﬂ1 E% insecticidal

fragmemgof @ICEryTApiOSIpnotSBﬁs 89;6g1ﬁ&ﬁ of litie dA6iRolatid s¥ghent¥ bs bt Forth in SEQ

Ala . Lys Qu Xer Val Al a Leu Phe 900 905 910
ID N‘S\?Zﬁ% bedargng a¢if posiipnd ﬁlr%gb Aoyt Aminosagid Paitias §50, or from

bout hinfhoMcid ino aci

about uhrfaohc rtlﬁﬂ%ﬂ%@&%@ﬂéu A+r§ n_?a%l Leult§§§lgsgr ité!{a ﬁ # amino acid

positiay § thmnggabou@ammoead?d qposilyn\ﬁd[) As firoAl abAltaankine deie position 10

throug% éfl)o%] l’ellmgéli(? g 0 qgsgt?orgggO ‘glte&lz&lv 1@@%1@6&;&659@%@ ingecticidal

fragmentlof s @81 A 05 ASRIPREnAE Bf Aot ot L5%@ t§%6019’§50-r<5 tiedlis amino
., Val 980 985 990 Lys Gy Hi s Val Asp V

acids gelgetedsiory the groppSeansigting pé amg%aq@wldm@a thmugvabomr 650 as set

forth aggﬁ‘_’gr%ﬁ aAi‘ I%r foﬁléer)lﬁkpis %[Esor %11:1_]1 cg)%:s_léﬁ'[g%?fggr{ygp agﬁlrremdue 1
throughl aebomyresms 534, aﬂﬁﬁtsl@&euarﬁ%ysamﬁmmﬁl Iyroﬁilue@hﬂd @’ﬁ)lerated
wellb@a Thr He Hi,s. Slu He Gu Asn Asn 1040 1045 1050

thenaneca apg digsh plankspegich (s pregurer pretein a@cuexhﬂ@ts excellent

Ty T
partlcud@raallrglmeTpH v@thin Arrgngksof faomy aBbyt JPrto About@A0, 1&850101 QlB@ut 8.5 to

T Ala S Val T
about éog Qﬁ%lﬂonlq_f}éo%fg@ ¥%E)%boﬂﬁél @e(fs 'Fl)'yr y[I'hr ,?-\speESI yaAr gyrAr g
Ar IéAi‘aSS)fén_i;_’gfr)thT %s%tgn‘f’éeiﬁiog?gh @tga lrg%ﬁa_lr_lﬁtggd él-ﬂ)%ﬁ 1n%1§’1n§é’c€101dally

effectliqamwmw v qugbgr 08 gompositigns Pieded cfoﬁuse ma lépxoloptgesan pest

1145. 11 55 G| Qu
contolfrenfy & i Bl S lohteaIy 81 Fry™ b apypyuber of
other Ltaaucmﬁt agehty tRaltlard aifﬁaréﬁ b theChAA. ﬁﬁ% t’e?rg-ZBuQﬁ\%ther pesticidal

3> artjificial <220> <223> synthetic nucl eotid

agentss?éa d‘étﬁE‘éedeWCB’G g bt yronta @s limiteshtoaethar &@ermwth@zﬂmectmdal
compo§1¥1%i'1§ whtRer 620t t()}l)c to{aglgéﬂépteég%>eé?ies 1 llgac ae%ﬁ%g?%{:ticides

cCa aac ate aac aC aa

fungicidighb oang@ﬂmd:’agenﬁs runhbﬁz)tnéﬁ rhn(ﬂaabt@jeﬁ dgefits Pbébt@fi/d’staﬁ%rhgents and
15 10 15

nemath/d%l or nematostatlc agents. Such pesticidal combinations including a CrylA.105

along with any number of other pesticidal agents can be produced by a transgenic cell, or

formulated using purified or substantially purified pesticidal agents into a pesticide
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age aac cct gag gte gag gtg etc ggc ggt gag egc ate

gag ace ggt 96 Ser Asn Pro Gu Val Ju Val Leu Ay Gy
wa2mw7Aey7H e A u Thr Gy 20 25 30 tac ace cec BCE/USAD6/033868

ate tec etc tee etc acg cag ttc ctg etc age 144 Tyr

Thr Pro He Asp He Ser Leu Ser Leu Thr G n Phe Leu

compbsitioipéi a Iorrd QoAdist@pdoft 4 Quét 8 f@ﬁﬁlléﬁ%a@ﬁﬁl gﬂ“mﬂ dsp&isfon, a water
ct.g ggc. etcog/tg gac ate ate 192 G u Phe Val I()BI
al

suspeRgian. q GnEe ovail and atgr prulsionyar awableeoowd@f, 50 §5ng0ovided in a

an a%fcuitgrf&lgl &g%aﬁl%c c&rﬁ‘é?] Cfg%fz)l@%r %}?@ecrgf: %\ %@%p%f ﬁons can be

formuPited irgol aVadd tﬁatméhteis &zll/ 91t1‘765 1 tiga gumagcgtm BIEind8B€ composition
c%g% g]gFlate %gﬁl gag ttc gcc agg aac cag gcc 288 Gu

intenqsdyfof dRplysion g FrecieRd Aegtnient @y € GCOmPREtion appliegl fasm seed that is

derivéd flof) Atr8RgSlc b @nS8m&I%, gﬂggtg&%\@ dpif?&%é@%ﬁmunts of a

etc tac caa ate tac get gag 3
Cryl4g105 |sosh®dhe seer ticetunehy Co@mlﬂtbreco'ﬁyznmﬁg PpesHcidal QQentOB ﬁrbv1ded to

a targ% lag]g’latgttec &%g%%a&&}%t%ﬁgﬂ%pg ?%&I&rﬁ&kﬂlg%;@gt%ﬁ ge producmg
pesticidallyAsifectiv® adhdunkseof A Trid Al 1@§5prét%ﬂl 128 &ﬂﬂblﬁﬁt%ne 9? insecticidal

ate cag, ttc aac gac atg aac age gee etg ace aec
proteing thecgpagh veg toxiqytorthe same imeet speaiesapd Iyet mABIﬁeﬁehenAthlcuy effects

135 Oatecaetctte cC
ﬂlrou%heﬁlfﬂél?ént ;Elé]é:de(s: a? a%ﬁ on wWo ld1 6’ a C;{aétlc[u aglyggs&f%g@nﬂpnéat%p of pesticidal
agentd_ﬁm‘ deneolding lé@ﬂoﬁﬂan:%@ébla'sybr &ayia thFbikel 8ErdsBINSE o any single
145 é‘eo 155 160 tac gtc cag gcc gcc aac ctg cac
pest1c ngéf: 5 gqj@regagémgft %pgglgulgg@pml)@ptw SPEeFigs A|/3gn exemplary

bﬂaﬁoﬁf‘ Valy 18
com 175sd;?33r5ﬂeﬁ1sé§%hl§§é aaé'll 1 H.)SQSgrgteA’f Br ¥R Cprt? ent anIlthl’l ie.,a
first 1met1<a¢laé pacteinagmpbgicw Bl Gt Ma.slt aRkeord MSthlﬁldAI proﬁlp diEerent from the
r Arg 180 185 190 tac

first. S gTfe g Gnigefcidglpretefs dndudighuc @chat deisddo gaer ifudopteran B
aﬂﬁfe fdteifi? 4othéf ’ u A

s o2 olys PGy GRS 1P il oot

1nsectg:¢(ial gg@tewgreéqgedcgt agtElG gepteins, awt lmt:tmd:al p@&eu&'s?@roduced by

Xeno;ﬁgﬂdug "Bd otd%?{cg?dfi épeﬁéé 53’8"%6 i{rgv \Lflgug rélge &3%0 Caéadnsect pest a

combmhﬁomgigor&g&r 196@ ifdcgtieidsl mbeidClor Wit 4R dESignéd ?or achlevmg
yr Asn A n Phe Arg Arg Gu Leu Thr Leu Thr Val 225

dSRNés@e‘;eﬁsd EEDC SYRPIGHIOaP ORfY §T e @eRest Qsaené@b foraipsechsurvival is a

partlclﬂﬁﬂy tu?gfuggﬁm?{f}rﬁu%ggf %g%hcggfﬁ a%;ﬁﬂfs %?/ i C(gtl%ll legg%)p%% species or

delaylag ehe: guset o reyistprce ¢o @ap sﬁig@ pesticidlgl agne ottieewis@ @ffe€teve against a
i @ﬁl cec tc 816 lie Arg Thr Val Ser G n Leu Thr Arg
ParticiEny 'ePICEPHIAR SPRT®Asn Pro Val 260 265 270 ctg gag aac
t PLinBa Grafk@brnRQ€ whiflhC tlié?l% 819& d0 a
p et GafiornC with udg6ti @e(%ﬁ:ﬁcé;&r gr %?& ;%{és%n%ﬁgventlon are
providefrps @nyth|er embpdinzns oﬂm leseng guvenson. aﬂ\dethg«ys fig estabiya introducing

DNA cifri‘t% ﬁ\r l?s %a%n%tvg lﬁtefgl ﬁ?g‘f %gizlr}c Lgieﬁ 1t Aé ?p(%;elﬁlm}t?cL to vacuum

1nf1ltrélffun 2/95908&%1‘39;@ &l Rnlz85iuAL Sndiiddted 8RNSREMSHSh, gélectgzﬁ)gratlon and
tac_tac gtec c cac cag 960 lie Tyr Thr
Varloupﬂbglh,g\pgrng%)gdg 1Y) rlnqxg,c}uch plt@p]fantg iy gegesally tnrgeaﬁ fellmsertlon into

the m%;eir St?x%mg%sgn?t gltﬂ& 818%&%9 1%{\% 129 A?lg&gg asgl%%%g 18@]9% can be

achlevlétie WA iGhrgdiRed nﬁﬂoLplﬁihe isTenebly 1Riked 38 or 3KdcRER Witk a sequence
gc ac tg ggc. aac gcc get cca caa caa cgc ate
that PEﬁV&dﬁ‘g mf@%% ellgleqty‘ym@ o qq%@c%mtﬂlgcyll,a@ncq&sghm haverleeen stably
t fﬁxﬁd%ﬂuﬁw)
rans tlc e 2 %S}fé@éﬁ? ﬂlcﬁﬁfi)ngﬁtﬁ n%?ﬂnﬁt?g t(? E&)rga%‘fe g%rs such as
ﬂuore{genceLeluh@tyellﬁttmg@qnevmld '@enesﬂe@oa[hllg plgmeﬁe rorf‘@&yrﬁﬂf that, in the
Leu Tyr Arg 355 360 365 agg ccc ttc aac ate ggt ate
aac aac cag cag ctg tec gtc ctg gat 1152 Arg Pro Phe
Asn He Gy He Asn Asn Ard5@ n Leu Ser Val Leu Asp

370 375 380 ggc act gag tte gcc tac ggc ace tec tec
aac ctg ccc tee get gtc 1200 Gly Thr Glu Phe Ala Tyr

~ ~ PNOA™ NN NN
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450 455 460 ate att gca tec gac age att act caa ata

ccc ttg gtg aaa gca cat 1440 He He Ala Ser Asp Ser H
we 2dimr02@m H e Pro Leu Val Lys Ala His 465 470PdTASA4®6/033868

aca ctt cag tea ggt act act gtt gtc aga ggt cea ggg

ttt aca gga 1488 Thr Leu G n Ser Gy Thr Thr Val Val

presed&:g)f (Hhey apprOpriaty stR@attimySarya 4816riARRiAR AR tﬁ@@raﬁbtﬂ)rmed cell or

% cgc aca agt gga gga ccc ttt get tac act at
cells, g Yen@@mg\é‘?}eﬂa@em wgha&ragowm p@etrlve(}q]ﬂcﬁby oPrtmnﬂbEmed cells

and tlélu@ %%:521 g%r glogvﬂ? Q{I)V %egégl 5 @ égllsi‘%tgi4 tmﬁgﬁaﬁ;mg the

non—transfenme@l sellson tisﬁle tortecémnsd stitig oT)tdS diy. 9 StbiaseAdatit ehaf¥s include
tat gcc tot act aca aat etc agg ate tac

515 520 b2
but A dloéglf Eﬁ(f g C%enﬁﬁtengg@ng@gagta—rybalmrget@@tremm rgsigtangen neomycin
phosph&tvarifedasel eglgrpﬁosé@l 1nI$H51t\@I BPSBs Geﬁ(zyﬁ? %?gph%gz?e&l)gldoreductase

agg ate ttt- get cag ttc aac aa
(GOXy gnzymass, Ecttollllﬁﬁl@ dmgs dduivaing aﬂﬂmeﬁllge G n Phe Asn Lys

Pro545 550 555 560 ttg aca ttc
cg’zr;?“f’&s aI{%ts‘ﬁh%{&P?sa%f Sﬁﬂ'genﬁﬁst g%ﬂé’éle 48T mamtyaing; %@n@éatmg, and/or
shephérﬂih% the 'éxé'fﬁﬁhf?é%lemfaerétﬁg SedtiBRocOihileidd Madi g[ﬂa édem’%ﬁ@ laboratory

Al a Phe Thr 565 570 575 ttc cca atg ag
or for é‘ﬁ@dﬂﬁt@%@@ ghestgoll arpelsagincluded within thgecdpéth thhminttﬁ)n and are

intendiEo Bk i 25 o Blpif] So bifeciaplegiplis; biEiil vagipidigfosmics, and

thelikett gaa ttg att cca gtt act 1824 Ser Ay Asn Gu Val

T%r e gp Arg Phe. Gu Leu He Pro Val Thr 595 600

6 @‘ﬂgﬁm Platt B glgetithig theascapscof the gregeniginvgedon. Plants
transfGR2A3SL it AU ¥
ranst AR Reln APEIEER, oS eonthTl st B ity Bifhment of o
CrylAetQ5 proteincee Bp@lﬁmﬂymbkeag)ycﬁﬁa 18gent dBcRedreaCBo@dfonocot and

tt, 1920 Asn he Thr Ser Thr Asn G n Leu Gy
dicot plapfs jare eiviontd BT Vel Borcaasos i BESEETg dmveniipn.c donocots are
intendad to @REudedht FoObé EEniRdGoldo t 6
ThroASp e Bbosd, fh lAspo %%I%agg)‘?xt ,&sﬁ% E(Sr h 2 m*l% Buckwheat,
rye, grpg (fessye.SanotbyshreBe, e8bagalt. gagustine, Bgomeds; bgaigrags)g and barley,

: tec aa t.aaa 2016, Asp G u Phe
and dl@gﬂ{iﬁl %gﬁte@e% tey%clgcfegat?f gliquasgppl@ a&)n@% agpélrag_lss,s ean, berry,
blackbefig, 161653661@0 caiita, @E@ot@&ﬁtlﬁ'ﬁhe@%éle@ﬁ%h@ﬁ? @ﬁ&p@&%l@@ tree cotton,

etc ttg caa gac tec aac 2064 Hs Ala Lys Arg
COWPEAS prapleiryacYCURBRET @iFUrll ege planspirais rtreAsgraga'ﬂeﬁ@n, mce linseed,

melon;%rgusgagtg glgtgb%% ?g atgieé"’l%gaéc%g pé;el_lapeg A? Cc%l, é)g%@tl}rit %?agg %ﬁtﬂn potato,
soybezms,gsc@l#l 'Etmw&xyy,@ugalsbeet Taunfl6Ber, 69eell Péta@y Gobatbeo, a6Mato, turnip,
and ve%%% G %aﬁ%eggﬂm%ﬁgsggﬁgrﬁg F@gy}eigcass %ag gqqgﬁ?s%?ﬁstpgg@wggl drom these
plants @dlspReFicANY inéhldedORitHin Ind éésZ&Qn%%oﬁt S Idn g z%%g%%}d tissue, or

ttc gac gag tgc tac cct aee tac ttg tac ca
produ@@gntgms actraps Jime ePp@ling m @lscct@pkal frygmétitof alCryTAr10E @otein.

;%Ié sC fqzlrgcget ag\ggz 121? gggo aﬁ g lezgg%r ésl a@%}érb%ggdmcleotlde
sequenSerentyding @4 inysetiéidal RASmER oﬁﬁ%fglﬂ% 195Npiofdin A8 p?(f‘i@ded by the

745 750 ggc tac ate gaa gac age Caa gac ctt gaa“a
present JavepEgn. af @ryég\glqsa@arxz Beaisa yio Timusize @himaks po mdu@h rentibodies
spemﬁ@‘sfgr égypiAqd)'S Elg?op&” iA']'OS sg?%fl @tﬂé%cﬁ ;gzt% léfg?ls @ detect the

cac ace g aa

plesenert of C@glAZ?nBi ni\SitnblAl@ldaY%a B. OMethtdk ¥ ldesting/8le Bhfing of an
(ggPThr €] Ser Leu Trp 770 775 780 cca ctt tct gcc

antibogyalp fR ANHEEN dter kngytp abdha gt doeleging &letbla@ngag‘aamwﬂvody o a

Cl’ylAng ekngeSﬁ{ ﬁé)g)g?&g %]gl é{)glaghc?stlgfef ﬁ'% ?Prca%cec tha g@otem in the

samplet gg aat cct gac ttg gac tgc tec tgc agg 2448 Cys Al a
Pro Hs Leu Gu Trp Asn Pro Asp Leu Asp Cys Ser Cys
Arg 805 810 815 gat ggc gag aag tgt gcc cac cat tct
cat cac ttc tec ttg gac até&2496 Asp Gy Qu Lys Cys
Ala Hs Hs Ser H's H's Phe Ser Leu Asp H e 820 825
830 gat gtg gga tgt act gac ctg aat gag gac etc gga

o a I o,
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900 905 910 gtg aac tec caa tat gat cag ttg caa gcc

gac ace aac ate gcc atg 2784 Val Asn Ser G n Tyr Asp
wa2m7lew7@ n Ala Asp Thr Asn H e Ala Met 915 9POTARZ006/033868

ate cac gcc gca gac aaa cgt gtg cac age att cgt gag

get tac ttg 2832 He His Ala Ala Asp Lys Arg Val Hi s

SNucktoeidsgruehtesAndodilg a 0241 2305 93 cifd@al Fron@ADcdd B detected as
gtg aac get gcc ate ttC gag gaa

tec gtg ate cct ggt g[
well. Zggégfp}con@q?tlg@ @rc%@p capbe peed tpbinddoya teeget sequendea il a nkicleotide
sequegc(::é: é}g,géﬁn & 1%415)5911':1%08? ﬁalgfﬁsgmngen%ggﬁgtgg&z@ﬁ gt tfgthngdﬁmatbmdmg of
a prol@ to Atagged seqﬁ&nee'ﬁl’ﬂf kddven RheheSet, mtécﬂiﬁg tHSBinding o Dprobe to the

6 975 tc ate. aag aac gac ttc aac aat
targetA@rcy 12‘( 13’5 g‘“%ggie ﬁfgceéétdla@lgst@f% repgnge of shoneorig yequence in
the s .Phe Asn Asn Qy Leu Ser Cys Trp Asn Val 980 985
990 aaa ggt cat gtg gac gtg gag gaa cag aac aat cag -
Céjynqhg@c gtuglegtlge 3@ﬁﬂer$_y($tn(]w uskeds ivathesq) Maplifidatiofd 1t¢act10ns to
Val Leu 99 000 ;1005 gtt
enco ct al n't' raPCIg1A. 1O P prgtdd
va]  Arg Val 101§ 102§tgt cta glét ahgei%’écctgo 44 gmplicon
produggds i gt‘cfgtagthawlg@nphfa@uaraqem@nm 1diagi;ast1¢3rfor @ley phssence of the
1 aI Thr T s Gu 1025 1030
mucleffldf dobheribeCid Bk SORY0 PANGwAYT (EbL ik 2 agolerowhich are

dlagn@zmg fze;aaie%tln@lﬁé) pﬁsync'Edef fHey CiH1A. By cb¥ifig \RYuchbEs b §he present
Asn_Asn 1040 1045 1050 ace gac gag ctt

mventggb 1{1t a ?lg@ggcgg LgPigytae geguensas ghat sowespand 3R0Hr Tare perfectly
ool 4 By 0, 9 Lo, B4 18 K0 s
NO: 3,tqd2hnmclgttgleepa>sltloag 8@]&& 132d 9s Retdorl at S8Q IDWOVRbLr IBQ ID NO:3.
G u 1070 1075 1080
These%guedﬁgs &ﬁesgéladg D gi’ ZQgrglc nld%lsdgaag@@ggtg@ S@%n%énco%mg the
t @ﬁbet%&ﬂD@hia TH"
juncti ResDon ICISIl 4 a%?é%bn?é% 61’5'5_)% tgh-SEysreélt]ﬁ@fétcs: t%? Hlefgr&ltﬁgéc@ﬁgal [proteins
used f@lagon{s ctggcthp @@segtgcgdala)@rtgmgofqhg pa&anSGBme/ﬁreseﬂr mvéi&ron and (2)

the 20\4%46:%6'3 5 %_;L o B atl%-é/ %e e&g%%r%q\:( &'5}/385‘%0 t\é{eéeéy éema;{nglgl and the

protoxgtagodlhg segaera@d RS dfenan KrTMélnTéHdu%SﬁgﬁeﬁtsAstd Ab9cddstucting the
Asn Pro s G u Phe Asn 1115 1120 1125 ggt tac agg

codmgg%?@u?répg Abe pre-pretexip é}cgy]gé}lt 1Qfyprotedn. g¥uclentide seqye8aaghat are, or
are co p?en&/ﬂé r?‘; 30@1‘?{1%% -55‘1 {lie}g S%g Si" é);l\g& t(g/%ht ﬁ %rzl {8&;@{ 84(% can be
used @au;olmdogdgtectgg; ﬁ]bqargs&gceibfatlﬁéf? dodthgl sé(ﬁién@stin'ﬁﬂélogﬁ@l samples
Tt dé"l v s, Val Trp He Gu He 1145 1150 115

he e({ 111& (');{L Sélgé n%gs d%%qé)sptf. orgthg p@@ssn%%f S&@B c‘g)giglggegguences ina
biol w*at £hle 3738 r

© ogSer ; Va]lﬂeGI u Eft ugljééi-lag (yv 1?1%&5@% gy%e&%lé%@g% that flank
either sijgpf|thgse Megmenty o RNA 78n 12 10ed zasﬁzﬁﬂe‘es 1 el Ey e \alﬂ'Bus sized

amphc?ﬂlj\s/g%m%é‘.g 'ﬁf 'rﬁ:lm}aéx blgﬁg>£ﬁ%ﬁi§s h&b@&%ﬁ; rér%c 16g<ndég$c> for the
presenécs of @yleh b@dliné sequdhcddinSeie Aﬁgl@ r o e‘iaﬁ{ e, @ Hrs?@hrﬂc? Yequence

GIuAr(%HeGIuTh Tyr
Coneslémﬂ% tﬂ the mugleqtidg segrenceset foiith @ $E@r1@ M@u frem p@emoﬁazm 1220

could ﬂé;ufe% & zt'FoP Q/Efd e%g%’g\ agg%ﬁ:ﬁ‘ﬁlaa&%l% Egrb?%lc@‘ e ﬁg&\y §§pnd primer

sequenGk noﬂ’eqpoﬂ&pg/@d) dl%&eﬁ@tbﬁ&’ﬁlbmgﬂfbﬂéh@ ng@e&me@'éxr&&lcgah‘ set forth at
u G u Phe

e
SEQ [g &OAf grogrg PQ@)‘“QB 135¢- 1§E? AughEimers uvlcgnyusgédosttherma thermal

amphfieﬁtll'oﬁr bréractglf‘wmqea bTMl'bgléLlasaﬁ %Jll‘e %@'ﬂ 1%19% Sﬁ(g I.lﬁ Arxam@frl cale:sult in the

synthes,ga_@f moarmglico@ corlmpod&ng kb SEQ @D RANO: lAmeA‘ﬁﬂcl%ﬁdeﬂgdsition 1201
Ser Ala Leu Thr Thr Ala 130 135 140 He Pro Leu Phe
Ala Val @n Asn Tyr G n Val Pro Leu Leu Ser Val 145
150 155 160 Tyr Val G n Ald7Ala Asn Leu Hi s Leu Ser
Val Leu Arg Asp Val Ser
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165 170 175 Val Phe Gy Gn Arg Trp Ay Phe Asp Al a
Ala Thr He Asn Ser Arg 180 185 190 Tyr Asn Asp Leu
wohoo7Aey7ieuy H e Ay Asn Tyr Thr Asp His Al a VRCTAS2006/033868
200 205 Arg Trp Tyr Asn Thr Gy Leu Gu Arg Val Tip
Gy Pro Asp Ser Arg 210 215 220 Asp Trp He Arg Tyr
throu n; Ph I wl V
%‘5%% I{eﬁ ﬁ“é(g nﬁﬂgof\%‘# ag‘g’ﬁcﬂ éﬁ:ﬁ \égﬁld gdntiﬁ.l%ﬁ.h%‘s% nucleotide
segmedé fromm glufrlhotld'eypo@nm 2461 250420555 sdttdoﬁhgn'lSEQ\IB)I N&I and would

et e e S of e B8 b e Bhsae el
Gay kil fr Qeﬂ:eﬁﬁé B8 Qreacdoy aS€fy1A. f0FVog de ctlg%gh{: pZesence of a

Leu Met Asp H e Leu Asn Ser H € Thr 290 295
nucleqt&ﬂe seavenss pnapdingiasCoylgh. (95 inGa afmyple iFyprovidpd. SeFhe@iy is provided

along With ag f%a%%?s %ildoco r%l %ﬁgplglsrﬁ?ecgﬁgrygog c%ggng rggt %/%%ﬁggylfor detecting
the 1nt'E;mied(Hg‘g&nt'l'bs.r wivBtas iﬂsk«fuéﬁdhs%@sé' a Pro @n dn Arg He
Val AI% 340 345 350 G n Leu Gy @n @y Val Tyr Arg
Thr LedhadpllegingTesamples dsseribe @r@%e@@mbgemmtg oPrtlee invention.

Otherﬁs%o%ngggr t?%thgsgoﬁé’f @é&la%lg vﬁl e 3’53%% to.\r/(ﬁ{,e slokzlred in the art

from &mﬂé@noneﬁ tIRL peSeicatidraorvarhet B8 of IROInIBMicHOA divdlos®d terein. It is
Thr, Val p Ser Leu Asp Gu He Pro Pro
mten Ehaidée Eli‘%/fl %@O%ngéﬁf W tl@%lexﬁi?lbleprb? pengiderad eyeynplary only,
with tRE8copRl arld u |
e g S Y o pfeingebi g oY ﬂ?klaﬁﬁg “%?Jh folow the
exampjgs 440 445 Arg Ala Pro Met Phe Ser Trp He His
Ser Ala G u Phe Asn Asn 450 455 460 H e He Al a Ser
Asp Ser He Thr G n He Pro Leu Val Lys Ala His 465
470 475 480 Thr Leu G n Ser Gy Thr Thr Val Val Arg
Gy Pro Ay Phe Thr Ay 485 490 495 Gy Asp He Leu
Arg Arg Thr Ser Ay Ay Pro Phe Ala Tyr Thr H e 500
505 510 Val Asn He Asn Gy Gn Leu Pro Gn Arg Tyr
Arg Ala Arg He Arg 515 520 525 Tyr Ala Ser Thr Thr
Asn Leu Arg He Tyr Val Thr Val Ala Gy A u 530 535
540 Arg He Phe Ala Gy G@n Phe Asn Lys Thr Met Asp
Thr Gy Asp Pro 545 550 555 560 Leu Thr Phe G n Ser
Phe Ser Tyr Ala Thr He Asn Thr Ala Phe Thr 565 570
575 Phe Pro Met Ser A n Ser Ser Phe Thr Val Ay Al a
Asp Thr Phe Ser 580 585 590Ser Ay Asn Gu Val Tyr lie
Asp Arg Phe Qu Leu lie Pro Val Thr 595 600 605 Al a
Thr Leu Gu Ala Gu Tyr Asn Leu Gu Arg Ala G n Lys
Ala Val 610 615 620 Asn Ala Leu Phe Thr Ser Thr Asn
Gn Leu Ay Leu Lys Thr Asn Val 625 630 635 640 Thr
Asp Tyr His lie Asp A n Val Ser Asn Leu Val Thr Tyr
Leu Ser 645 650 655 Asp G u Phe Cys Leu Asp Qu Lys
Arg Qu Leu Ser Ju Lys Vval Lys 660 665 670 H's Al a
Lys Arg Leu Ser Asp Gu Arg Asn Leu Leu G n Asp Ser
Asn 675 680 685 Phe Lys Asp He Asn Arg G n Pro Gu
Arg Ay Trp Ay Gy Ser Thr 690 695 700 Gy He Thr H
e AGn Ay Gy Asp Asp Val Phe Lys Gu Asn Tyr Val 705
710 715 720 Thr Leu Ser Gy Thr Phe Asp G u Cys Tyr
Pro Thr Tyr Leu Tyr Gn 725 730 735 Lys He Asp Gu
Ser Lys Leu Lys Ala Phe Thr Arg Tyr G n Leu Arg 740
745 750 Gy Tyr He Gu Asp Ser G n Asp Leu Gu He
Tyr Ser He Arg Tyr 755 760 765 Asn Ala Lys His Qu
Thr Val Asn Val Pro Gy Thr Gy Ser Leu Trp 770 775
780 Pro Leu Ser Ala G n Ser Pro He Gy Lys Cys Ay
G u Pro Asn Arg 785 790 795 800 Cys Ala Pro His Leu
A u Trp Asn Pro Asp Leu Asp Cys Ser Cys Arg 805 810
815 Asp Ay GQu Lys Cys Ala His H's Ser H's Hi s Phe
Ser Leu Asp H e 820 825 830 Asp Val @y Cys Thr Asp
Leu Asn G u Asp Leu Gy Val Trp Val H e

18
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835 840 845 Phe Lys He Lys Thr G n Asp Ay Hs Al a

Arg Leu Gy Asn Leu Gu 850 855 860 Phe Leu Gu Qu
waypso7Per7ieu Val Ay Gu Ala Leu Ala Arg Val LyeT@82006/033868

870 875 880 Arg Ala Qu Lys Lys Trp Arg Asp Lys Arg

Gu Lys Leu Gu Trp Gu 885 890 895 Thr Asn H e Val

EXANIPLES/s Gu Ala Lys Gu Ser Val Asp Ala Leu Phe 900
905 910Val Asn Ser G n Tyr Asp G n Leu An Ala Asp Thr
Asn lie Ala Met 915 920 925 |lie His Ala Ala Asp Lys
Exar¥i@1Vval H's Ser He Arg Gu Ala Tyr Leu 930 935 940
ro Gu Leu Ser Val lie Pro Gy Val Asn Ala Ala H e
Pﬂ“hlsGbxarﬁplel 1048 r0E0 s RihetR6 Audlestidel sedabiycedr &cb’dﬁhgpﬁlﬁ insecticidal
Crvl 2{)5 Z .Phe Ser Leu Tyr Asp Ala Arg Asn 965 970 97
1AL Profeifys Asn Gy Asp Phe Asn Asn Gy Leu Ser QIS

TP nhSR oY 9
[20risRotdl S4REE2.000 bt G Y NOME e vt s
msectx%dal mrote® wa¥rqengructdl dorGhse \taldlc‘ﬁeyledamuﬁplalwal "Ried amino acid

o f8AFhRA Sy 0 PITENB Y, S b of

nucledddys ©pm balit &ﬁtdﬂ Ethbih@butHR 0 1045
1950 Tht Aspﬁ-GIllJ i g@Se}t@nqrgé%/%&%;qu%@u G u

uqlestigs sequems apgeioionth @5 SEQIDANA: envoding a\Giy 1 ALK05@ysino acid

sequm%% wésQoi%ffucga fa\{ éxp%%mog ig1 %é)ﬁo % é%ﬂlozs?- 082 %Jeug%gno acid
sequeﬂdé&ﬁaniﬁﬁ@n 150% féitia aPSBEQSEY Nk, Prie Bk e‘h‘éBdﬁ% rse%@nts,%hsmts of

Gu Gu L s 1100 1105 1110 Ser Tyr T
HUCI“’OA@G fﬂ}ﬁg akguf, P%@HOIP hreygh Aoyt pepitions 1838y @101161(11368:5120 1125

Grie Tkl Pr 2l gusERP ¥
Thre 1y di et oty a8 PP Mok Yo (/b pyors e
substapiia dgpivaleals dfrq:aclﬂ athe@l LSEQGIDlNdBl MGEQlES N&b 3 éihhbltT B overall
Asp Ser Val Qu Leu Leu 116

1dent1t?1clg5%§ﬂ 3{ h H e %/ %Ieglag Peauences, are @egzc:giﬁrq;q@bout nucleotide
positici2 1230 @h@ugﬁztlé%n@[édlﬁé Xbﬁ'tmﬁ%%@? %g)x?ﬁ( Qﬁ@oﬁ%égog%rgon of each

cassette encodi ng 105 am no aci d sequenc
sequenes TOBSisfs Gfrboar alzcm gucl(:qt)de 98p khpBrghAMelee8BSposition 1830, and

<222> 85 (1080
vese BIBETR T e300l 7550 6020 000 A e
betwee‘:rhltlm oo asstjudnaeg diel Withipe ploid ab&aqmmmas%&ﬁmﬁ%lﬁr&@ﬁ about
22>é}%126§% . (4797) <223> codi 2)% sequence for
nucleo|t1 ionol339, ob Qh_(glttth? wits vy thirgds tbqg%)lent f(nsqxggg the toxin
port101f2<%3ﬁlep@r¥1§9 lﬁp‘ﬁo{eﬁf’msﬁﬁé E%Boﬂzéfu 11b1{1 ?8% §6g&%€ ddentity

Eo yadenyl at 1 on 'sequence < c cag
throughewdhiggegaeryggt acagag t ct ccaaacc attagccaaa 60

B PR A s O RA L fin asg Sere bbb godamid esignated as
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hct at d4dac aca

ha . Say. Thvr A| a

get tt32.2988 Pr
The H e Asn Thy

o Leu 3B
Al.a Phe

Phe-gn

6% 570

tt 92ea at g

age ca%;5 %gt age

ttc aéég

gt &oggé get
Ser Ser Phe

hca
Jae aclygld ¢ 303
Val Cg y Al a

|nr Pro—NM
Asp Thr6 %he 575

CI. DUI T

580 5

590723k tea

1t o .t t faWaXal

Thr
pgg aatlOgaa gtt
t+ 3084 --SerSel

tac ated4gac agg
Gy Asn _QJu V

ttt gags
Il Tvr He

TOoTt
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cag cca gaa cgt ggt tgg ggt gga age 3372
Asp lie Asn Arg G n Pro GQu Arg Ay Trp
690 695 700 ace ggg ate ace ate caa gga

gB%lS g&@n@lgtﬂl@[tr@tes tt@n@glc@agl plants expreSAiRa (IZhylAGlQ‘S prioeein,
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Thr Val Gy Ala Asp Thr Phe Ser Ser 580 585 590 Ay
Asn Gu Val Tyr He Asp Arg Phe Gu Leu H e Pro Val
Thr Ala 595 600 605 Thr Leu GQu Ala Gu Tyr Asn Leu
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Leu Asp Gu Lys Arg Qu Leu Ser Gu Lys Val Lys Hs
660 665 670
23



Ala Lys Arg
Ser Asn Phe
woehw7AeYy 7@ y
Thr lie An
Val Thr 705

Q% Tyr Pro
cL g A u Ser

Arg Gy 740
What@ ¢laithed idyr

Hs Au Thr
Pro 770 775

Leu
675
Trp
Ay
710
Thr
Lys
745
Ser
Val

780

Ser
680
Ay
Ay
715
Tyr
Leu
750
He
Asn
Leu

Asp
685
Ay
Asp
720
Leu
Lys
Tyr
Arg
Val

Ser

Gu Arg
Lys Asp
Ser Thr
Asp Val
Leu Ser
Tyr Gn
Al a Phe
He Gu
Tyr Asn
Pro Ay
Ala Gn

it G0 it ke

s posiin o

2. The dsolased vedleatidg saiuengt af ClimAl selggted fram the groyme@sBting of SEQ
u Lys Lys Trp Arg Asp Lys Arg Gu
'u Thr 885 890 895 Asn H e Val
Asp Al a Leu Phe Val
Gn Leu An Ala Asp Thr

ny §:2 e 820 B R
Lys Qu Ala Lys Qu Ser Val

905 910 Asn Ser G n Tyr As
3. Theniselated ppuclogside Hyeguanies afXglagps? fpisugy i AKPrepuRe $9id insecticidal

Asn
lie
dy
Phe
Ay
Lys
Thr
Asp
755
Thr
Ser

Leu
Asn
690
Lys
Thr
725
Arg
Ser
760
ady
Pro

Leu
Arg
695
Gu
Phe
730
Tyr
A n
765
Ser

Leu Asp H e Asp 820 825 830 Val
Asn Gu Asp Leu @y Val
835 840 845 Lys He Lys Thr An Asp Gy Hs Ala Arg
Leu Ay Asn Leu Qu Phe 850 855 860 Leu Qu G u Lys

ol P o,

Phe Gu Ju Leu 945 950 955 960G u Gy Arg H e Phe Thr

dives Bl W

a Phe. Ser

Leu

4, Tge Esspyt%ﬁu@%;l

gl}ésﬁh cbﬂﬁst%%f%%o&%gtygdﬁn{ﬁesacry\ﬁ*ﬂ

He Arg Gu Ala Tyr
He Pro Ay Val

Val

Asn G™nh Arg Ser "Val
Gu Trp Qu Ala Gu Val

010 .,1015 1 20.Pro d
. Tﬁﬁase#%e s tegige
sdledted Montiie:

Asp G u Leu

Asn

Trp

Val

dn
dn

700THUiS2006/033868

Asn
Asp
735
G n
Asp
Al a
Leu

Ay
He

Asp
Pro

Tyr
Gu
lie
Leu
Leu
Lys
Tr p

migglc?cﬁ@ gggin/'\éo%ﬂa fsﬁlg an amino
ao@d; ge@hcB40scB fErtlHrySEQUID_NQ Qiﬂ)mﬁbmlﬁdl &:1(1Hp931ﬁ§em 191|th;tough amino

Cys
Phe

Tyr
900

Leu Pro 930 935
Asn Ala Ala He

Ser Gn Ju Val

&0 S’y lerd

&Y

ys Phe Ser Asn S

Val

%!

Arg

Vi 965 970 9
?fe@eslﬁ?dsg

b hdBdic
995 1000

PP RlAnt ¥ §5
H:d@léhs@r
005 Val

Val

Cys

eu al Thr .
eﬁ} I,sa@ gpoej)(g)téépn&}% plant is
gl‘o‘é p @fplihts cEhdistidgNof 6din,T WhedD 48k, 3245 5d8Bln, milo,

Gu Gu Qu He

ﬁgezi from the
63} plant.

bygkewipep ME65raB6(feswss timpthns Arop, Yusharg rStq/%ugA@ﬁn%sBermuda
@! n Gn Gu Gu 1070 1075 1080 Tyr Ay Qy
b%?/tg%f @g'r Arg Asn Arg Gy Tyr Asn Gu Ala 1085
1090 1095 Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr
G u Lys Ser 1100 1105 1110 Tyr. Thr As Ar,
- Tos froRus ogifle S%ﬁt\ﬁn@réf e %\N@E@Q sajq ﬂ?ogﬂ%smm%aw? selected

T, r RY S
% gré)-{%l%fsﬁ‘l%litz O&Egu g) BP 'Iayréllfa Igar Od'prlyéﬂ al; raéd»é b;a/an berry,

bliakbéfr}p WHiebe@y cahodn, @ayrotl IcaBliflaGer, Tekty, @Ih@rth chlemcaebyms tree,

C10my SREP G TRIBE - Fheaiosy iouit o Blap6 desibe SgufEtion, lettce,
hﬁge]ea>m%k1n' frﬁtﬁta@(ll 1R DAt 86, JR¥D RS HleOPet g%%ﬁ tér)@anut pear, plum,

encodi ng 105 ami no aci d sequence <220> <

pplabDIoy] ezmzzzqua(sl_n) strgwgleryy, <z bepivsuafigserprsovpst @potato, tobacco,
t<122t0 Im221 dv %%:7[ <222> (650).. (710)<220> <221>

TR Pon2BFPS P (1206) <223> rice actin intron

RACTI <220>

. An isolated and purified insecticidal protein comprising an amino acid sequence as set

forth in SEQ ID NO: 2 from amino acid position 10 through amino acid position 600.
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<221> CDS <222> (1216) . . (4752) <223> coding

sequence for Cryl A 105 <220> <221> term nat or <222>
wO020®bp7777 (4990) <223> Ta. Hspl 7 transcri pti on PCT/US2006/033868

term nati on and pol yadenyl ati on sequence <400> 7

ggtccgat gt gagacttttc aacaaagggt aatatccgga aacctcctcg

8. Ag@:lnllt pns'ﬂiohg:oﬁ@;rishigamd:lﬁcdtciﬂalﬂﬁ affédtifg gﬁﬁcﬂlh? @ﬁ?l?tisolated and purified
agt. ag .gaaggt ggct cctacaaatg ccatcattgc
p‘é’geﬂrggggg’é‘gaggccatcgt t gaagat gcc tctgccgaca gtggtcccaa
9. AhRRpREALHEIACGE OF AGE i i
O o - R sE Rl A BAAARIR Tet forh im SBQ D
N&xgan eclyst cgil.gabercint taid eapressiay gasgéteata@npigs 3AWperable linkage a
%a% cct cct cg at.tca:‘lat t ccaggﬁaéctgt act t tattgtgaag. .
P 3?9958%%10% LOPY LY FRBGRSE Celt grd gditclsotde seguence encoding said
pi@e@iat aaagg aaaggccatc gttgaagatg 420 cctctgccga

cagt ggt ccc aaagat ggac ccccacccac gaggagcatc gtggaaaaag
480 aagacgttcc aaccacgtct tcaaagcaag tggattgatg

c a a 540 at c.acgat cccac
10, Ty R AR Y PR A B G034 48864 from the group
cdibsistihg bQgbacgail aclfadungd6idadahdnbiie tANeada dlaetat aga
accatcttcc 660 acacactcaa gccacactat tggagaacac

acagggacaa cacaccataa gatccaaggg 720 aggcctccgc

11,T1§€9é‘,®9é§§iggtc cct ctttctttct ccgttttttt
780 ttccgt %%gg&gfgggg&tegﬁ&%@%gcct tgg tagtttgggt

(ap 69d Jagagal c@ktgjis:stetegteg iB@tfkﬁ tb@gt@m?‘:@ﬁﬁiSﬁ@ Gf qu%glus species cell, a
cgg. gat ct cgc ctct cgccgge
QLT e SRRy o B e e SReCHS e, 8 dgasieiijeny species
alcelC 966 4R BRIt S0Y 991@,%@59%99&&3%%5 RARALA: and
t gg 1 g

tccgecgt gc taaacaagat caggaag aaagggc
(baseigt gt celhinselectedifroat tiet group of tpipoits cytsisting @éta digadyikdonous

1 tct ttectttcttc ttrttat tagqatttga

A N T R A A ——
t fibgt Hhaeaupalof SRGLCSCal ECHPRI ahriddi! dshatha9Y bdaDBerry, blackberry,
t glaggt gat caacc atg gac aac aac cca aac ate aac gag

t E CHETEY. cgolpp SarrRip ica s calery, Rherrps ehickeaAsitru@l teee, cotton,

[.e 5 ac. e age.aac ect g tc

gggw étaé cga;hgexéy Ccué:g]in‘)gtg gﬁgtggﬁ,l%ﬁl%% q%tntarla L1408, a%g?)n, lettuce,
Abinseed om@lam, alstael uniabeakiay ey otd) dehigeApda,1eadl, Bdanut, pear,

at a ce t tac ace ccc ate gac ate tec etc tec
eP@‘"gclgOt% 8y Sg%’f?n% ueshy sRbegry. sygar theet, pustlpwer, ssgeeH potato,
etoﬁﬁéco,LecHrrﬁ@)[ tLtﬁﬁ'p,TQﬁd Ge t%ﬁe,Banf' c%afdt (Eno(h‘g?%&%g%%g"gh@%% being

ttc gtg cca %%C get ggc Ttc gtc ctg ggc
L&ythee selewed Gom Bleegronp cPnsisti@igyofAbcan, GivizedBheat Veite, lsetphum, milo,

45 50 55 tg.gac ate ate t te ttt
oncilta 3ue ard gsdid gl iofinn ordand” A Auzustinee Bermuda,
Théntgsays)Hod talley Gy Pro Ser G n Trp Asp Ala Phe 65 70
75 ctg gtg caa ate gag eag etc ate aac cag agg ate gag
gag ttc gee 1491 Leu Val Gdn He GQu Gn Leu He Asn

12. TH & ; he oAl a. 80 85 .90a ac cag gcc .
ate Iﬁ%sgloc'ﬁ' ggasgtt% é?ag lg%c e gergléle Szggghoég %eﬁalé Zbgga“gﬁg and said

expregsids nassbtre Alrthet cemPeisesAh Mpefibldibkdgka s@ueRR sefefed from the
A n 95 100 105 ate tac get gag age ttc @c;?c gag

Leu Tyr .
gr?‘&’gcoé‘éétlﬁ%ef YaTpEeselon cnhaicer seaHcnosgam patgarslatedApadecsequence, an
i : JhAr Pro 11 I
infLs G S Bdorlaf Giidh Pedthl S8l sclilheby fhad framsorption
tergrratimngnd polyadenyltionk6@knét.a Leu Arg Gu Gu Mt Arg

lie An Phe Asn Asp Met Asn Ser Ala 125 130 135 140

ctg ace ace gcc ate cca etc ttc gcc gtc cag aac tac

13. A $&Bor@ofpsish i 19,

Val G np%gng%@/ergé( ngl\c}gl%ss}gé gﬁ‘lggrlégocq i‘?&%e‘?’g&‘&%@ # @%?2.

gtg tac gtc cag gcc gcc aac ctg cac etc age gtg ctg

1731 Leu Leu Ser Val Tyr Val Gn Ala Ala Asn Leu Hi s

Leu Ser Val Leu 160 165 170 agg gac gtc age gtg ttt

ggc cag agg tgg ggc ttc ga@Sgcc gcc ace 1779 Arg Asp

Val Ser Val Phe Gy Gn Arg Trp Gy Phe Asp Ala Al a

Thr 175 180 185 ate aac age cgc tac aac gac etc ace

. S a o A NN



14.

15.

16.

17.

18.

19.

Gn dy He GQu Gy Ser He Arg Ser Pro H's Leu Mt

Asp H e Leu 285 290 295 300 aac age ate act ate tac
waeen7gat7’7gcc cac cgc ggc gag tac tac tgg 2163 RAST/US2006/683868

e Thr He Tyr Thr Asp Ala Hs Arg Ay Gu Tyr Tyr Trp

305 310 315 tec ggc cac cag ate atg gcc tec ccg gtc

Aggmshémic pRat 6 BlaGE GelDAlistdd o RYiddptefat kel fdstaBiolVR:
A G B P e P L (3 lfigh Somprising a

nyqlgotigde sequenceencoding anzasmine ecid sgquenge gyect deith gI:SE@dD NO:2 from

2 Thr_.Phe P
i §88 RGREY ey Hongh) il Do 0, erg st amino acid
sege¢nceaghibitgirggaicidyagpitygt ¢ tac cgc ace ctg age tec

2307 Arg He Val Ala Gn Leu Ay Gdn Gy Val Tyr Arg
Thr Leu Ser Ser 350 355 360 ace ctg tac cgc agg ccc

Thé @raﬁ?g%nﬁtlﬁa&%r ;g%lﬁ %g%f@ﬁmcd?ﬂ “&%gehitgﬁdigaéé%ﬁghg é‘aﬁy is selected

ermLth@ g&@?@nﬁ?@g’%&m ﬂleotygid@ncasgplgﬁtt a@gﬁ:m@ﬁbcc@ﬁ@ddﬂoﬁs plant, said

e 03 Ser Val Leu
dlgwle‘ﬁﬂ?o‘%%ﬁafﬁﬁ?&% oF Self dcrﬁf%ms S5aRD ASTBITLiG CfgIAlfa, apple,
R06t, A C
e —
chegy, cigkpriar ciias tikep c@tm, cewpds p:rziﬂbﬂrryﬂmcmﬁﬂaeﬁ;l@mhﬁuw egg plant,

frff ol A8 AR Ao e ST i, BAE S Prasine esapla, orange,
pe@l rpeftly, pRBuGepear] pld,5 pbtatd, 4sbybads, %hﬁasﬁg%t&%m% g augar beet,

t c atg ttc cgc tec ggc ttc agé aac teg tec 25
0WSer Spest \APtaiger IQRRCCERhdomatp, Sawing,y ande &ptahbn and said

et cct a
mgﬁt?(f:cotggédotﬂglgs éthIZt li&grg ﬂﬁ?lela&%c%(ffrg%@gg %u%§é)}1s1 1rég ﬁqgcé)m wheat,
oafyr jce) sardhuem, Matlo F’hm:kﬁélbat]'lfrpe, I'greSSHfSSCAé tiethyAlbdoftd Sorchard, St.
A450t45 460d%$g ttc aac,aae ate att gca tec gac age

i3l Ve o NSk 1Ryl Bgley. G u Phe Asn Asn He He

Ala Ser Asp Ser H e Thr Gn He Pro Leu 465 470 475

tg aaa gca cat aca ctt cag tea ggt act act gtt gtc
Tl@@@a@gﬁmg oanpen Qlavm:el]Lgfscld&lna 1 Hresistant td dapidéprerSe ins€dtyinfestation,

wﬂ_%én;sjégl lgﬁfdog&a fan g?ec?é%/ se gedaég 482 A0 gogaglsiutéé o? @ﬁeaf roller, a

cu¥ &%, Ghyariheortira Kardr, Sy, vé&al Idn@alf@ﬂd &@adr 9 Thr Ser
Gy Gy Pro Phe 495 500 2%05 get tac act att gtt aac

ate aat ggc caa ttg ccc caa agg tat cgt 2787 Ala Tyr

. . u Pr.q.G.n Arg Tyr .
TMaﬂ?%Qllg ?k}n@g%plg%tace’g;dg cglél léggc }%e? in 5@1@ l?%laopé%r%n é%sgct is further
sekatedd’t(nma@fg gatup domsisidiig oﬁatfalz&&ﬁyﬁbﬁnAé %ui’d)p%aﬁ\rcGrnTMSrer a corn

Al a S r Thr Thr He Tyr Val Thr 525 530
ea%%lns amg £ c%tEOél @fwog% aasgblthé‘feétem gorg @preggqnd@d@}aqlq @utworm.
aac aag act atg gat 2883 Val Ala Gy Gu Arg H e Phe
Ala Ay A@n Phe Asn Lys Thr Met Asp 545 550 555 ace
Prgganyguseeof the ¢rangganictpdant @a ptant cdll 6f dgien 15 0vigesinaaid progeny or

aac 29 Pro Leu Thr Phe @ n Ser Phe
se%gro%r}seﬁénpﬁg: H%eyeﬂgﬂpcﬁﬁo 565 570 aca get ttt aca
ttc cca atg age cag agt age ttc aca gta ggt get 2979
Thr Ala Phe Thr Phe Pro Met Ser G n Ser Ser Phe Thr

A yigthod; for gquirol g Ispidopemn dussctaipfestation af e ptamtiby grpvading in the diet

oS50 o 48 5 P oD b AR e b
in 59&215&5111&@@6: atﬁlalﬁ(rﬁn@i(ﬁla %I?Hgﬁéi‘ B RlcleGRR Qﬁlﬁ%rﬁ?_%Pcodmg an

tac gac ctt gag aga gee S5 He Pro Val Thr L
anjige, a Li’e%eé‘c@% sefyipriingm SEQUIIGNG: Adtprmamispacié posiges 10 through

B R L e B e T T

Thr Ser Thr Asn Gn Leu Ay Leu 625 630 635 aaa act
aac gtt act gac tat cac att gac caa gtg tec aac ttg
gtc 3171 Lys Thr Asn Val Thr Asp Tyr Hs He Asp Gn
Val Ser Asn Leu Val 640 6426650 ace tac ctt age gat
gag ttc tgc etc gac gag aag cgt gaa etc tec 3219 Thr
Tyr Leu Ser Asp Gu Phe Cys Leu Asp Gu Lys Arg Glu

~ . Y. Y . . Y. o o o o - o



Tyr Leu Tyr Gn Lys |lie Asp GQu Ser Lys Leu Lys Al a
Phe Thr Arg 735 740 745 tat caa ctt aga ggc tac ate
wgaen7gati7age caa gac ctt gaa ate tac 3507 Tyr ECW/uUS2006/033868
Arg Ay Tyr lie Gu Asp Ser An Asp Leu Qu H e Tyr
750 755 760 teg ate agg tac aat gcc aag eac gag ace
20. Tlgi expredsicll s $efd of @laifdl chRapRis I
ys p:h s G@u Thr Val Asn Val Pr§%r Cfb I%I'ﬁl&)%fgé S%%B%%é}ecmd from
th‘?@@"@’g‘i“ﬁé@%@@@@@é&%ﬂﬂ%% :¢aa tct ccc att
ggg aag tgt gga 3603 Ay Ser Leu Trp Pro Leu Ser Ala
Adn Ser Pro He Ay Lys Cys Gy 785 790 795 gag cct
21. Aamethadaot ddentiéfing da < dtologicalggnlet aatle66de @ eh&eg encoding a
C%@%Eg?l Au Pro Asn Arg Cys Ala Pro Hs Leu Trp
AR 4C Seﬂgﬁl%oﬁﬁl@ @T@ﬂ@ﬂocqwlmcqr@@tlag galgasmmple with a
pcgg%c%ﬁq d%?gatt}gi‘bngﬁes @@ﬁlecﬁ}clé&%ﬁe E?g e&f}é: bﬁ& % Sbridization
copdgiomh @nd tstegidiy $2Dinding of gaid golyaiuelegiade @t Gid) ﬁ@clé(ﬁtde sequence,

W ergm% tgu% gal dlggﬂ% tg&% %@ %g]% @Jé&gﬁ%{@gﬁg@%gmg@e

835 840 gtc tgg gtc ate ttc aag ate aag ace caa gac
gga_cac gca t;é;,a ctt 3795 Val Trp Val He Phe Lys He
22. AL‘V?@‘M rof Gl ntXyMeany a Hagipld a @r}QALHlﬁ 81456185@@11855&&6&) comprising

cHBERRSAE Ll 56958, 960, S S Pl oMo,

deRroungehe Maﬂm@l Wwhédelh ﬁh@binﬁihg&@ 511a%ﬁ@st§:7f%r 8R! presincdbPsaid protein
a gca gag aag aag tgg agg gac aaa cgt gag aaa
mé%‘g a.%,p}:@ Arg Val Lys Arg Ala Gu Lys Lys Trp A'rg Asp
Lys Arg G u Lys 880 885 890 etc gaa tgg gaa act aae
ate gtt tac aag gag gee aaa gag tec gtg 3939 Leu Gu
23. An’nqgl@dmﬂ'dicotﬁsrse@eacé/&hco’ﬂm{g dry MsédticidAl Prdiyis aSset feth at SEQ ID
Négf 895b90to 905 g ttc. gtg aac tec caa tat
¥ ?‘t‘ganblﬂ%ag &tg@ ]%16 WeaINdGid al% Leu Phe Val
Asn Ser Gn Tyr Asp Gn Leu An Ala Asp Thr 910 915

920 aac ate gcc atg ate cac gcc gca gac aaa cgt gtg
24. A iselajefenugleotislgtsegpBse prgedigeanAinaedifetdaHpmtdih sis Abtafofthaat SEQ D

er 925 935 940 gag
N‘g?ﬁ r@é\c ﬁtgm(l:lcé ab%gt 10geh 8%0%913“’53(%“28?0'9@ gtg aac
get gcc 4083 Gu Ala Tyr Leu Pro Gu Leu Ser Val He

Pro Ay Val Asn Ala Ala 945 950 955 ate ttc gag gaa
25. Th@tlfolgtgé n@ﬂgotg&segge@@ ok Clada 2§ezhibiting asdeast gpoun80% Iddntity to the

nublebhge Golefdey ¥pfl € Phe Thr Ala Phe Ser
Leu Ty@q%o Qgggg‘}[@ @%é@r aga aac gtc ate aag aac
ggt gac ttc aac aat ggc etc age 4179 Asp Ala Arg Asn
Val ' H Lys nGI Asn Asn Gy Leu Ser 975
26. Th o ninjEoudgedahonhCim 23 grbibiment deagedboyt B0Gagentity o the
nu@l@@tld‘@@qﬁélﬁ:e%‘%et‘f&% 4’[28%57%%9!\16!39 Asn Val Lys Gy H's
Val Asp Val Qu Gu n Asn G n 990 995 1000 cgt
tec gtc ctg gtt gtg cct gag tgg gaa get gaa gtg tec
Ser eu. Val Val Pro GQu Trp
27. A B e PRt iy Gomitipe ynastipa gt resinga Beropiee o sbout
50@ 96 adow @Eﬁcdrﬁfgué’dst arﬁin@ Rils BldtACRoAILS afditb YaH 4 sAglﬂent as set
Cs,)f Pro 2/ y Tyr He Leu Arg Val Thr
forilo 25 D Qp: ff@ma &]@PU@ Anigg dcidaposjigen daghpyeh tahoutgsmgino acid
po%ﬁgng/@ cac gag 4362 Ala Tyr Lys Gu Gy Tyr Ay Qu
y Val Thr He Hs Qu 1035 1040 1045ate gag aac
aac ace gac gag ctt aag ttc tec aac tgc gtc gag 4407
lie Gu Asn Asn Thr Asp Gu Leu Lys Phe Ser Asn Cys
Val G u 1050 1055 1060 gaa gaa ate tat ccc aac aac ace
gtt act tgc aac gac tac act 4452 Qu Gu He Tyr Pro
Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr 1065 1070 1075
gtg aat cag gaa gag tac gga ggt gcc tac act age cgt
aac aga 4497 Val Asn Gn Gu Qu Tyr Gy Gy Ala Tyr
Thr Ser Arg Asn Arg 1080 1085 1090 ggt tac aac gaa get
cct tec gtt cct get gac ta7gcc tec gtg 4542 Ay Tyr
Asn Gu Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser Val
1095 1100 1105 tac ‘gag gag aaa tec tac aca gat ggc aga

o g, AN~




28.

29.

30.

31.

32.

33.

34.

35.

gtg gag ctt etc ttg atg gag gaa taa tga gatctatcga
ttctagaagg 4772 Val Gu Leu Leu Leu Mt Qu Gu 1170
wWaR0G/ett7gaat t ct gcatgcgttt ggacgtatgc tcatt caggr/usS2006/033868
t ggagccaat ttggttgatg 4832 tgtgtgcgag ttcttgcgag
tctgatgaga catctctgta ttgtgtttct ttccccagtg 4892
Al £oth§ds@iciC cdhliih A ah GndeBEdiaslyC 8 GRBCAURNE ©f A9CBANIAR protein,
aaat gagaaa 4952 taaattgttc tgattttgag tgcaaaaaaa
whergigesatd copygpitiontioselectedirom the proupXxpsisiigrofpplant cell, a bacterial

rtifici < > <223> thetic nstruct <400> 8 Met
o b Edehl 8, SEPRASHTSir AR o S BB g oo
Cys Leu 1 5 10 15 Ser Asn Pro Gu Val GQu Val Leu Gy

Gy Qu Arg He Gu Thr Ay 20 25 30 Tyr Thr Pro H e
Thg gompesikiey of glaing8 whereimnfaidCay Phd 03 proteiavis FepseBbimgn amount

frém bt 08 H“@E Val Leu Gy Leu Val
rAS|§l He H eé%gtg%agsypfp lgll)q)lgﬂghe Gy Pro Ser Gn

Trp Asp Ala Phe Leu Val Gdn He 65 70 75 80 Gu dn

eu H e.Asn Ar e Qu,Gu Phe Ala Arg Asn An
Tii\? 80@80%3@&9 Qgﬁﬁé}n §§rw ralnL%a&F &l 45105 peqfeisgs pagsany yan amount
frddab&tD . $hELabbuf 208PPNVGE U100 105 110 Ser Phe Arg Gu Trp

Gu Ala Asp Pro Thr Asn Pro Ala Leu Arg Gu 115 120

125 Qu Met Arg He G n Phe Asn Asp Met Asn Ser Al a

e [..ahr a 35. 140, H e Pro Leu Phe a Val
E %"‘g@"ﬁ“ﬁ%ﬂ"@%mﬁw 150 SR ppasiionyis @ pla C@wr fuggoup of plant
cellsO Tyr Val G n Ala Ala Asn Leu His Leu Ser Val Leu

Arg Asp Val Ser 165 170 175 Val Phe Gy Gn Arg Trp
Gy Phe Asp Ala Ala Thr He Asn Ser Arg 180 185 190

T : r y . Asn Tyr Thr ..
Thl_?ly éoﬂlt@&f Llcge@'rn}g OW%%nk? gn%lgot%/: rse%lseﬁlcergl}coérgg Lﬁ% ﬁlsectlcldally
effectiviagovfall of Tsapd Gryl 005 Asqeibes phesgnt2ihOandhod Uefble using a

Trp,He Arg Tyr Asn G n Phe Arg Arg Qu Leu Thr Leu |
orgh e 35 i SRS cr e e 5 4 o onsisting o

AT s HAr r .
SISO o L ASEGTD 1 oo o
popitipn\I8R14860.265 270 Leu G u Asn Phe Asp Gy Ser Phe

Arg Gy Ser Ala Gn Ay He Gu 275 280 285 Ay Ser H

e Arg Ser Pro H's Leu Met Asp H e Leu Asn Ser H e Thr

TROEsitBAbIH]4m BIr wildtein AR MdetiddalPMetieldvé dddhnd ¥ said protein
Tyr. Trp Ser Ay Hs Gn 305 310 315 320 He Mt Al a

is shficisng togentigl v Ippidomesan @epuspplontpast Phen Phaviddideinfhe diet of said

B R 5 B oL v

Rd@hiplikid, Heliotts, Helloovdrgd) Spedorsena, Epioki@bndYWrmh¥dga.355
360 365 Arg Pro Phe Asn He Gy He Asn Asn G n Gn
Leu Ser Val Leu Asp 370 375 380 Gy Thr Qu Phe Ala

JRGS : : .
A8 eS8 S 58 By ot e R conprsn
gravingHa eiradsgenit gra@ plah SodiphishgSarhdmsedseid Abn effadtivier amount of a
P n Ay Phe Ser Hi g L er. Hi s42Q 425 430._ .
cgf oot e St cp repii: athe AridasFiandpscgnto mhibit the
inseRf frbm@ulvi®ing 3@ s4itGrafiéenfy GopbBnfr 0 Met Phe Ser Trp
lie HHs Arg Ser Ala Gu Phe Asn Asn 450 455 460 lie

lie Ala Ser Asp Ser He Thr Gn lie Pro Leu Val Lys

i 5,470,475 .,480 Thr, Leu G n Ser hr, Thr :
76, Tndhda B Sy s 3ol Sl Sibhedhly 388 oty Afbelytpmprises an
adéizjonhl BrséRididAl @odt Goxibrto IRE shehy ifde¥t (Ege@ieﬁ’fh@ tht TrYYA.105 and is
Thr lie 500 505 510 Val Asn H e Asn y Gn Leu Pro

selepigd Alrgmyire /groppalcansistingHoé arBadihs s@0n52a5Xeperhabdus toxin, a

L T N A -
in T4id iddett spsiesThr Gy Asp Pro 545 550 555 560

28



Leu Thr Phe G n Ser Phe Ser Tyr Ala Thr H e Asn Thr
Ala Phe Thr 565 570 575 Phe Pro Met Ser A n Ser Ser
weéheo7Mr77val Ay Ala Asp Thr Phe Ser 580 585 590T/582006/033868

Gy Asn Qu Val Tyr He Asp Arg Phe Gu Leu He Pro
Val Thr 595 600 605 Ala Thr Leu Gu Ala Qu Tyr Asn
Leu Glu Arg Ala A n Lys Ala Val 610 615 620 Asn Al a

he Ser Thr Asn Leu Gy Leu Thr Asn

36. Th?ame@zé Oé sl@lre 34 646 Wﬂwemﬁp yield ofjsaidigrep mmpmmdvampared to the

viglRtor &5 bceBtte Kl 1Aing Yl Bt B Py 138 Ve

Lys 660 665 670 His Ala Lys Arg Leu Ser Asp Qu Arg
Asn Leu Leu G n Asp Ser Asn 675 680 685 Phe Lys Asp H
e Asn Arg Gn Pro Gu Arg Ay Trp Gy Gy Ser Thr 690
695 700 Ay He Thr He A n Gy Gy Asp Asp Val Phe
Lys Gu Asn Tyr Val 705 710 715 720 Thr Leu Ser Gy
Thr Phe Asp Gu Cys Tyr Pro Thr Tyr Leu Tyr G@n 725
730 735 Lys He Asp Gu Ser Lys Leu Lys Ala Phe Thr
Arg Tyr G n Leu Arg740 745 750 Ay Tyr He GQu Asp Ser
An Asp Leu Gu He Tyr Ser He Arg Tyr 755 760 765
Asn Ala Lys His Gu Thr Val Asn Val Pro Ay Thr Gy
Ser Leu Trp 770 775 780 Pro Leu Ser Ala G n Ser Pro H
e Gy Lys C&ys Ay GQu Pro Asn Arg 785 790 795 800 Cys
Ala Pro Hs Leu Gu Trp Asn Pro Asp Leu Asp Cys Ser
Cys Arg 805 810 815 Asp Gy GQu Lys Cys Ala His His
Ser Hs H's Phe Ser Leu Asp H e 820 825 830 Asp Val
Ay Cys Thr Asp Leu Asn G u Asp Leu Ay Val Trp Val H
e 835 840 845 Phe Lys He Lys Thr A n Asp Gy Hs Al a
Arg Leu Gy Asn Leu Qu 850 855 860 Phe Leu Gu Gu
Lys Pro Leu Val Gy Gu Ala Leu Ala Arg Val Lys 865
870 875 880 Arg Ala Qu Lys Lys Trp Arg Asp Lys Arg
Gu Lys Leu Gu Trp Gu 885 890 895 Thr Asn H e Val
Tyr Lys GQu Ala Lys Gu Ser Val Asp Ala Leu Phe 900
905 910 Vval Asn Ser @ n Tyr Asp G n Leu Gn Al a Asp
Thr Asn He Ala Met 915 920 925 He His Ala Ala Asp
Lys Arg Val H's Ser He Arg Gu Ala Tyr Leu 930 935
940 Pro Qu Leu Ser Val He Pro Gy Val Asn Ala Ala H
e Phe Gu A u 945 950 955 960 Leu Qu Gy Arg H e Phe
Thr Ala Phe Ser Leu Tyr Asp Ala Arg Asn 965 970 975
Val He Lys Asn Qy Asp Phe Asn Asn GQy Leu Ser Cys
Trp Asn Val 980 985 990 Lys Gy His Val Asp Val Qu
Gu @n Asn Asn G n Arg Ser Val Leu 995 1000 1005 Val
Val Pro Gu Trp Gu Ala GQu Val Ser Gn Gu Val Arg
Val 1010 1015 1020 Cys Pro Gy Arg Gy Tyr He Leu Arg
Val Thr Ala Tyr Lys GQu 1025 1030 1035 Gy Tyr Ay Qu
Gy Cys Val Thr He Hs Gu He AQu Asn Asn 1040 1045
1050 Thr Asp G u Leu Lys Phe Ser Asn Cys Val Gu Qu
Gu He Tyrl055 1060 1065 Pro Asn Asn Thr Val Thr Cys
Asn Asp Tyr Thr Val Asn G n Gu 1070 1075 1080 G u Tyr
Gy Gy Ala Tyr Thr Ser Arg Asn Arg Ay Tyr Asn Gu
1085 1090 1095 Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser
Val Tyr Gu Gu Lys 1100 1105 1110 Ser Tyr Thr Asp Qy
Arg Arg Gu Asn Pro Cys GQu Phe Asn Arg 1115 1120 1125
Gy Tyr Arg Asp Tyr Thr Pro Leu Pro Val @y Tyr Val
Thr Lys 1130 1135 1140 G u Leu GJu Tyr Phe Pro Gu Thr
Asp Lys Val Trp lie Qu lie 1145 1150 1155 Gy G u Thr
Gu Ay Thr Phe He Val Asp Ser Val GQu Leu Leu 1160
1165 1170 Leu Met Qu Gu 1175
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