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sequermnyofchdeast fionr ebatt fivecto pbquicorsethonsandmyc]entifes, wherein the sense

s A SRR RO o I ST b 5 or 0 cocing
sequerlcBY SibrésOdt 164kt 80% deqadice fidefity RO WWastIDI,Cat aBRHIY5%3at 10dist 98%, or
about 23 to about 100 nucl eotides up to about 2000

100% weavieaest idgatityoto ay end ar merryrusleabide tspeuange(s) s fertiyfin set forth in

RS ds i ncl udi ng about 23 to about
SEQ@%@%S‘@TO éﬁgﬁgﬁﬂ%{@ﬁ@%ous to a pest target sequence.
Thﬁ'tﬂeﬂ\{ﬁg‘iig&n b3l the in?eﬁﬁi%hﬁi@&a fapgmbetnoiC bendateatdr cbof a nucleic acid
expresse rom any of such sequences includjng a
sequengs RRlASio roge iscsiolD SEISERE A R0 U NNOT Bk sGIP 0906, In
. : {
paatio i rRIRREES G RuAUGHL, (20 pE il S%lonlih Br conoatemer of
a sequanct seMotsilfdnf the guswp tonsiskipg ©f SIBEH IDNO#87 RBBQt iaiNOs:813-819,
functions in heé\?(g;r%gressi on of a single gene or gene

SEQ IDNQ18¢1; #nde H2 4R frore target pests, or that the
£theWad, HMIVIBSR stk ti
O USSP 0BT e, SR i i
of feedihgof mpest ibon epprossed es a deRN Alsind e vididaodbepest.u €he fragment may,

for e SBT HCHHE B SR RS 00, 85 5 ppicncns
nucledtid8NSCAyPd s} lﬁsremhééﬁaﬁbegﬁn 5he R mbegvSEQIINOND:906,

a nucl eotide sequence which is at |east fromabout
or a cgPlementghengof. 1000 entdisial DATA segnzent fiell usstin Hie mewnE Hyention 1s at

elected..fraomth ro I.st.ing . 1
st 551 SERR 20 RBE G5 HRAERS5h OS] pTEGRI ohsons 200
nuclectidBS b1 b teSinMeygthe Pdafouniels vasfup il be idsRNAssyAerioeb awliddisg about

capabl e of inhibiting the expression of endogenous .
23 to phpyelOEpeealides rhoan%@&qus del# PefdATgch gedienem. Hifelnvention also
i 10BN g]g}g | B Qhd E4E M Quathe BhERNA. A
p]E()Vldl(éér)ngl gbioﬁgélle op er %% : fsiec?l %e‘%1 t[3 %59 a f gﬁrl%%qgr S gqﬁgﬁ‘geg t hat
sequerfoa Relettod Sori use ih exprestonadlal gen Ssipipressipn egettern hayotsgucted from a-

. . tissue-gpecific and may, for exanple, be. -6 WD. .
single 3610 SERGPeH GE2 66 6158 IS Doan Bes Fyighdeg 8T Urip papression of
an RNtA%’ 8t WALEEh 1B thd SupthdikRa lof @fsimes berl draseke fAhilYy BEHEARE or more

of rootworns, for “exanple, it nmay be desired to use a _
target pestsyotr dhatghe \ONA rsgquenot cpr bé epmséaicied ps asehimara fp aplyrality of
acid constructs in accordance with the invention may

DNA ¥8h1C%e at | east one non-naturally occurring

NiKCYeR ahdtBE BPEHICME enviehBdn ﬁ@ﬂidb@rdcbﬂﬂb&ﬁh‘t DBIA cotfstruéts comprising
singl e stranded RNA capable of form ng a dsRNA

a nuclig|agid neleryeengesding Anipplerdle Adsserhed herrah dRERNA may be
| S b i i -

s S5ERSEDAR & AR2SIRS AP EROADR LAY 468 | G soenc

whichii§ibi Rhdtifedim aboute806o nlsont 10094 idertihl tecsd nowyotiengeqnenee selected

TR I T s —
DNA ?%&Yﬂugt@ qnééyg bk Rergdle tﬁs ?fodﬁcing s AR uREStapab1BfBhRibiting the

e expression of at feast two different target genes
expressiontdfeendepénons target gane(sd dipraresincgiespon ingegomt alhe construct may

comprgﬁg?z?r&lcgﬁ 1tdg ’seqautenclzeegis the ?ﬁveﬁﬁons bpe?éblysr li%{(edl ‘93 Y {)rorrrhoortgf sequence that

functions in the host cell. Such a promoter may be tissue-specific and may, for example, be

_6-



dsRNAs are produced in a cell or plant conprising the
cell that have a pest-inhibitory effect. The dsRNAs
woy7espsessed from nmul ti pl e constructs i ntrodPCEUSINNG/036319

different transformati on events or could be

spemfic”cb r:0gskae Qy%mwﬁloﬁl B ghe subjesh of pestaitickmollechd ease Wfaootworms, for
e expressed using_a single pronoter, or
exampmnt inpy e msmdtt@ RS & JIRISHRS DEFHIGRE RIS IBHeq FEpression.
nti on, R t least

nﬁg&l c.acid e St]%l ﬁgﬁ gﬁé %%Vl Lﬁ?ﬁ@&lt{oglgha%%ﬁﬁPhs%ea east one

non-n#e&lly dcﬁuﬁing| Ihucyaﬁldameqdmw Hﬁtpeam bettt'amsa:mb,sdnmtooa single stranded

rovi des- a reconbi nant host cel|l
RNA ggpablga@,ﬁ fosming a dsRHAn Bl quﬁgnsxg%glﬁ hglgn 1§atlong é‘uc%EdSRNA

seque{l%eg?él? %sk%ﬁl%(l)én é’n%agﬂ&é‘:}ﬁowde& e RRGS LSRR tIRY BEd & achieve the

unc geste by a col eopteran pest to
desiretl idHildikibnt he expression of a tar get gene in the pest .
The dsRNA nol ecul e may be encoded

ndcteepabingei HSAGGRTTHe@on SPOPoa A ALTSaR! FepEHuey ocouning
sequeﬁ&g vﬁtgﬂy Qe éxh éé?lgm JE%SRTSR?@U Eeqﬁ@ﬂ&@ tain@Prévhi8&d in the diet of a

es atra Orl’re pant cel avi ng inits genone
coleolﬁérah @ast} inhitdt the @mpﬂt@manof Dlpest b’eqduéfﬁ:wt thegetrgenesgin the cell of the

coleo;lgqtgr%ﬁ Isélegrr mnﬁﬂglﬁ{ gnalgcrqa SHLs, e%nilp S.Jap Pég VSS Z%ZB %Ir nl ((:)I or dmore different

dsRNAS dlﬁ’(!eﬁriﬁi Rfl RPYand eREpRdih©the @HaB& hagad p[ektan]iubltory effect.
pr od each conprising the reconbi nant

The daBNHs duaerreoeb Gsim MERDIGroTsiTEctp TUEAHES] inheioah taggformation
I d.t t
e R GF R LRSS AR CHER pRlADE, S5PRBENAG oy e

expre§5@§ ustp2 Bt in@k GrombeR dgdmutiple) ptottieerswi Tih amb embodlments of the
[imtation, alfalfa, aneth, apple, aprico artich Ig[ ltin]
inventeny grige dMﬁ AFUBLO HQFGGB%R‘POH Wgﬁlgclel&az}ql onbcggﬁ(gls o ‘multiple
ackberry, bl ueberry, broccoli, br ussel _
loci W%%‘?‘Iba ?QS cabbage, canola, cantal oupe, carrot, cassava,
c bl hetvemobthee aspecty theciheentipn praviidesrat negqmbmtmtdg)st cell havmg in its
cl enentine, coffee,

Benorkg At leéﬁgﬁllearﬁﬁom]é‘ﬁﬁﬁlt\}gﬁA iogiip thit if Er@aw%% L PBHEEE pt least one
dsRNé_ rgglf?lg‘??ﬁaq %@ggvevh&? ﬁ%&é&'b% %E%?héreﬂl%ﬁto ﬂgl 121?1{5& .the expression
of a tpigee gervaingthe pmai o’ﬁhe d&@ﬁAdonhecxd@ltmayolaﬁ enQ@Rlﬁfé bY(ﬁﬁW o, the nucleic

acids &P?f\g(\lgéiglg;elﬂg %lg las sgc 5&&}'3121Qﬁgégq%gggegléstlg{ganglgecﬁl%gent nrl]\lfjetntlon also
provid&kah tradSeRREd Pkt SdlMBAVing P iilREgendinieeap Rlast, oﬂé aedomibinant DNA
pl um - ponegr anat e, popl ar, potatao,. punpkin, i nc‘f 1
sequenemld@pabm herein. r"éﬁm@g,em%plama@p@ﬁnsmas@s%ﬁrtgfms plant cell are
t he [ n h
also %rgylgs\% qul]g B g ny eélgng l?@gr }%XQ@% fslégdv?/e ?ﬁ@ gla?ﬁté?&ﬁcts eac

compﬁ@fh i reSMEBInGMDNRANger i ne, tea, tobacco, tomato,
tur a vine, waterng]on, wheat, yans, and ZUCE}EI ni 4t
pI et wethpgy end acoammmtmpﬁ Ssthe rR?Eﬁfnt WPteRtIgn 1Bah PG #PRlied to any

mono?%%@e(g%)z %‘f ér?&m% oh bl dopar E‘Fe I%%s’c\gnjcrotl hegreah S ?Eﬁﬁcally, the

BONCat ener or conpl enen
plantd BRr @ednded h@tlnctlsdd, rvaiktisnt 11hﬂtitlbm zpifarbﬂu enctht apesaprisak artichoke,
dsRNA nol ecul e that funct

arug%wé%@@%saﬁvig@p &04naH ﬁgr;leiy, t%ﬁ%n eri)ﬁ %iarcgﬁerr%fblﬁeberry, broccoli,

bmssélag}ﬂgﬁts ggéb%a%@ &aﬁ‘l%lapecﬁﬁtalo%p@' &Rrod! exskalad cb&hﬂl(h)eer celery, cherry,
ntion particul ar enbodi nents, t reconbi nant

cilantBiyAcisey wéemmtmy c@féees @Iom; tcetiort,r eyemmher, d?@lﬂﬂ)asc@h <iggplaply endive,
of S 69 I\IOS 813- I
escarglg t@%%e; 4f g% ; grg%e%ﬁ , Hon 8' d@wl\l(ﬂc%gt kiwifruit,

lettuc%,OReQEst, Q&MR6n, 1RRE E0dbIolly pine, mango melon, mushroom, nut oat, okra, onion,
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The invention al so provides conbi nati ons of mnethods
and conpositions for controlling col eopteran pest
WO ndoe®smwb0 ons. One neans provi des a dsRNA net hpdr/as2006/036319

described herein for protecting plants frominsect

orangmfaemmlqﬂmrtgpa@am pardey (peADfcach,NS@Bit pedahe@EVeSsimmon,
tures different, fromthose exhl bite

pine, kﬂ}nfiaRB edE%R& HBROTAGEARAHmpORIaE ROKI0, PynakisxEifAee radiata pine,
dicOHls, PAdidhD Ford diggt &

i, BByl B892 R, SRS Ty e, s

strawherrgesigatbbedsiparoane sudlloverpsstd ipotatd, @wmtlgahgetingﬁine tea, tobacco,

OB ER R SR o 1 Sl et ! aha@éaﬁia@émmm
with u\frécbnﬁlindﬁﬁm\bﬂ? sdtiBfbold sBY R¥hIE S nt 155 tﬁr@%l gqpnﬁb 906, or

known previously in the art for
concateness tieagmsnt, @@n@m@gythmof, Hbatr sdwatstdved to pﬂmdu&:eeue lleast one

f f h h RNA
dsm\% m%i(e% %ﬁ%ﬁ%tot;{nct wh(%’g?ﬁﬁeg%gj I Lne q?%q;e%alggqs&wexphblt the expressmn
of a tafgéﬁgdﬂe\iﬁ t t fal BV]ES& b?; Mﬁ/&{ucﬁg qatpaﬁf%ﬂ eRfbodiments, the
used. It |s elieve that the Bt insecticid

reconmpiyipang INA seeee éwrby splseted fram cheggrowh mrhm&tﬂng oofsﬂmﬂ\ID NO 697,
ff |
SEQ AR B2 SR I N P I S A3 Bl S o en. o

concaea‘nﬁaroth@mﬁy [ nt 0 the ceI s in the proximty of
g@gons cr. eat by the Bt proteins, thus requiring
grvegtioth et SO( REOifles combrRatignRg tmeethadsi dud g¢rapositions  for

conﬁ&ﬁﬁg EQdop B8 ?eét%fé%tl&?ss Wle Jgéag)tsg)? o8& :{ c?s?(]\:[fg?%xegfﬁgd s Mdescribed

, or suppressi a targete ogl ca
hereir foe prcm:cgmg phegs frofhiesept Edestdtion i witn ohdier RO @secticidal agents :

I R AT TN R L —

For eR@fpleQlonk rb‘ieﬁqbreg B@gir&%ms afhal GRS ro‘%ﬁ%doﬁl %M%' ﬁﬂat of insect pests in
conprises a dsRNA descri bed” her I'n cer

combigafRIH Witk rang, ortrhere SR @g&atnbﬁdrheb@nam caxgpmaon formulated for

consi stin f a ta
opicsf SuTFHEh H AP AR 0R bl Pl PRl o mothos and
composétims haﬂdBSmaYIb’eﬁielde Badvidy Yheighes tRat et AbM@RdMSoreviously in the
[ nsec{l cidal protein, a Bacillus |aterosporous

art for; confrolling; igsact H;f?ﬁaéqop, Qpepwapigl s thepiedegtioguis the level of expression

o OASCSUELIR BINRY T AT HELY. Whve-BmReepirs o ove

effective dest efodada [pesp rcommlmgemrwb&i nysedf IeisdeBeA Rt the Bt insecticidal
limted to a

protelrlé,] %S}Sz?tg Ig% da e@ g{ﬂel g@lé}gﬁ%cﬁi@\g@ ?Iijcgecg;l)%ﬁaze ableTtp @@ogtrate more
£ ny

€ fe'ctlgilg;ﬁhetgﬁg&%ﬁ E@}n&%k g{)gy the %ut &sﬁ‘ﬁé gns&@t rﬁ%ktn 8f I%lﬁgé;e%?g Ieh@% ﬂi% the cells

in the prq;(@l@itﬁ ofrissoT8 Grentad l@r ;lE‘Bta)ro‘a‘,utsL thansyeqmﬁﬁg lds€ bflalther the Bt or

i N4, Tl sect i ci dal
the ds pro %I %h]lg§gfli%gesire 39% d 3%’:% i tg dgii‘fe 1ghigitiog or suppression
of a tarBee@Mologicalcuadtig 19%]&8 i pes@f combi nations of the
i nsecticidal proteins ET29 or ET37 with insecticidal
It Biesent TCSDtien thespfory wu@s BReMposEEQt tha:t d:ahtams two or more
h d| ng inse
dlffereﬁ‘!;%égg&ggl ggﬁngr%lgfg uoc}:{ﬁ etl% CtH o, Satc pest or lﬂgse%t 886?1886 &t Jeast pne of which
comprldeﬁa dsRINAbéespribad lteéini MnaRrtaint dnﬁbdﬁhrﬁbntﬁ“ 186 sedoRb kAL &8 be an
articular nutritional reqU| rements for
agent ‘ﬁ%fcg%aﬁ ﬁleagfﬁ‘él%f’m&ﬁt@acq&f Zp@atin, aTﬁéC@ﬂétﬂzmggl@@w insecticidal
roteins | PRINIS, c
proteiry HO R B RIVCEE iibeoilicy BETtipy BV rhh A A0 B paciths
laterospqrops inseoticiéd] roteinga Bapidlat spimpticad insewicRIaDpivteinf andWignin, A
conposition or to determ ne extent of suppressive
activity upon ingestion of the supplenented diet by
the pest. The diet can al8e be a reconbi nant cell
transforned with a



DNA sequence constructed for expression of the agent,
the RNA, or the gene suppression agent. Upon
w0 n@emsicom of one or nore such transforned cel PET/DF20061836319
pest, a desired phenotypic result is observed,
Bacilwdthoeivgiensis msectididal agetein basbé ung of neenb& dMs&itkeidal proteins
. . the X SSj of .a _target nucleotide sequence that
inolufigl o B, itRied de q s & 3 pBkICE AL o eV Bidyat €tv2208 TICO01, a
TIC1S0BRY B9, TRIM 1506 9481 bdheiR CHBTEh af :
~ predicted  function of ﬁhisgﬁﬁﬁi%ig%hgggﬁ%oﬁ?$ﬁ§ET34’abmary
1nsecg¢1§@|1g3r@t@ms¢@ﬂl’r8@ anfl CrylSTT6e afbdwanp irsesticidall peiéih TIC100 and TIC101,
. hor.none .f or mat i LHyeni L e. hornmone requl atjion, ion )
2 bing g e b I O AR VI SR eeRa, el Bl Selated proten,
or cofubBASREY &f the ﬁﬁ@@ﬁdi&eﬁ_p@&émg@m%@%W%m{fﬁk@&ﬁ%ﬂ @?ot%s TIC810
cel | menmbrane potential, amno acid biosynthesis,
or TIG#] T gnd iisert shimerasrof anp ef thefpoeording omsectitidslgrors.
Sy, | S, Qnope _sensi ng tennae formatjon, . . .
b sBERbdeip BRI RERRR B i Robm Y i ok artificial dict
formdated &6 @ndel pluftionlar ﬁg@itfoﬁ_ﬁl”ﬁﬁhi@éinedt@f&%aﬁﬁ?&ilﬂh%ta' Il%ét on such diet.
i gestive enzynme forpation, haenolynph synthesis,
The digfermgy PspHPRIEMTRESHaNER 2 Prst cottrelagiassiuoh of @e|RNA that has been

A PRVIISY I ' piration, an.unkno
puif Yl o TSN ARLARRLR AL L UL KB or o
comppsitient droro allternpinevedes Wt fipPeestioe AdTRAQViuPEn t estion of the
1 ield of a._crop prglguced froma cr op@gl_ ant “subj ect ed
supplgTReT i e by dha poshr dbe ghstsan alsgi by EchBdinaghagh irensformed with a

DNA tsB6uehb&Bsn ' | nucl BRI de :
Comr o ac B (B REAREEY, B BRIV B gy gpoo suppresson
agentt hPpoghngsdon DINDO06 moreaswhnpimsieenied OtellsOBE ahe fHRkt, & desired

ragnent, thereof . into said, crop plant; and b) o
phenobgf? TE 1oy SRR o e ot G Bre HisscRmeebasdofp anhibit the
expressRintb{ aR@g¥ el ReHE dRueMbah 9 wetRi @8 St bidhe bhE

pol ynucl eoti de inhibits feeding by Insect peSts and
| &sgenst tageetpdi fanisuppregsdan chmfansodet poresserBialMProtein, the predicted

. / S2006/,036319 In. certain enbodi nents, )
functi OF oSHRE0 30 ST ERE” T S soutiefi e Tammaan, Juvenile
hormom®| facmbtgort, haterd1ep RoLSSRS retulaiBAS forf rédulsiont 368 et}angg&ﬁ protein

in ag I nsect pest that has ingested a= portion of said
synthesis 35d Glagsport, diesstiierengmac surthests, guwieact of adl membems tpotential,

inoOREd § | t] ed fromthe grau :
B A (AR B0 ek, Mifomape synthesis,
pheromperst sengingt autehnac fopoptiasivsing dbfrh&foanlégafiraiatian ddevelopment and
differedgvtec; opme?.t of. thfaf%?St or .any pest cell, sexua
PEBFBe G788 i IRabypn, FRAlpration, i gestiy e CRAMS Fornatier) kacmolymph
synthebi®i haem SEh8nGRBL £ | Jd.Hvenih e: hor .
7 ) f?or mat idg%n%n d/ or Teduct ?%%ﬁﬁ%@gx&dgﬁb:ﬁr gélflg ?}ﬂ%ﬁg})gﬁergy metabolism,
respiratig, Anginkoewn fiostioeguidapbpmsiand transport, mai nt enance
0 I ne potential, am no .acid biogsynthesis, ]
iz REAP SR O Piop R Aoy et PO O M HBBE the vild
of a csymbheisbal fioheRosBYpIERNSIRGcddR GRBEEHIP fiﬁﬁ&ﬂaﬁ&a, Wid'Iethod
_f_ornﬁtl on, leg formation, egg formati 0?1, | arva
comprigg e steRmof alitgeeducine apelyncldasidrmtinprising haequingapéiected from
SEO ISWHHes] L nt ce. . neurotransm ssion,
SEQ DN kel SRET) XTRD00 Bt BBt SciHoByEREE o Rasett thereof
into spdipaty pient;cadd bYlicvitbiating tBOQEESH plHRt 2B O0AlicsMthe expression of said
I rﬁlgs‘m ration, cytoskeletal structure synthesis and
polynugigplides RARECE SHRIEISESE ¢ldbe pelyawdeqtisiminkibits fgding by insect pests and
loss Of%@@l@ﬂo?&tjﬂﬁgﬁﬁ yse, water retention, and sensory
perception. In otﬁe’r enbodi nents, the insect pest is a
corn rootworm pest selected fromthe group
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consi sting of D abrotica undeci nnpunctata howar di
(Sout hern Corn Rootworm (SCR)), D abrotica virgifera
wo oogiodsss@a (\Vestern Corn Rootworm (WCR)), Di abrPOr/U8206/036319
barberi (Northern Corn Rootworm (NCR)), Diabrotica
Vin" Gdrfd 2nRAikdRK | B8 NexpRIsBoMOsT MRl falyAdidakitie produces an RNA
Di abrotica balteata (Brazilian Corn Rootworm gBZR))
molece abatosuppzesedsr itdighsd 2 {imt d2rigkt afrnecmr an ReseetvprsintlfaB ARy )ingested a

Di.abr ot S Br.az
portion] B 4 FR Pl P o 0T 5 ¢ BN BLANC L or Agiabfunction
selected ﬁ!’)ﬁpth@ré%g{:ﬁ;} RendiétRP 6f feediBgMyatie ptibrigiligdof thel PSEChest cell
pest infestation, said nmethod conprising the steps of
aPOP‘w@S dnﬁferqm@abmn enchdevglopmenicofeibe pes oy Wg eclk spraiat @@roductlon by

the pechoPUBI fPbiets oePiy P, hR) Contfidhy, BT rormone

formatfdro Rn@banedidion) ljewnild Gl(ﬁmi@fléslﬁglﬂatl(ﬁﬁ ®ai fbgulation and transport,
pol ynucl eoti de, wherein expreSS|on of the

mamtq@@ngﬁn%wébmea@rwm%@m@ fEERe AgddyosREssiss aEg; %Gl%ﬁegradatwn
d
e A3 QUL L EERIEpFEL0, PaRlol LUBSHA MR wing

formaﬁdﬂ tlbg rfopnationd egg aformatiom, daivhly nandatdegnigaiiat lepzyme format1on
nportant products and/ or congosntl ons of,

haemoﬂwfuwlgesmbmemﬂimp FAen ngm%rapsmlé@amam{ stage transition,
NdRY+< ct a i

o TS ST ) A i, i

cytoskabe-alu rstru«:rmossymﬂmsus and oonmegtince.e snuckeatidar alqtaHOélﬁm;ednltrOgen

on i cludn not limted to
metab%lbﬁnh “far ?fdJrse ‘8% n%@h n, ag F?psgwﬁeﬁcepi%pn oil, corn ,
Skt enfRORAERE RS, tH@fn@ec‘t? ggéﬁs a 6&{1&6&)t$wonﬁ|1iésﬁdéfécfeﬂlfﬁbm the group
Such -conpositions may be defined as containin

consistieg et Bbtbeoticro undecimpurgtaia ot ilid €Sedlgre ncerns Btootvmrtrh (SCR)),

d th 7 0
Diabr %@f’/ U§§ ffgl/ G%gﬁgafﬁeaewogqn%%%ﬁ@ ' an ge%)ll%bign%antbmbe”

(I\ToﬁhéﬁﬂmhﬂlRtQ)tﬁblﬁﬁl (NGCR )R ODidbRoSROVREFLE . ze]ihmanwm%m Rootworm
useful at |east hecause they are likely to

(MCRHe r@wéﬁptfcrzo ﬁfz@%@s@%b@g dt@8 ReporgnweBZR Des?fa@mré%l viridula
a [

(Bramﬁl%gor poration of 2%2) ﬁ%lg I g(f)a?)?%cga %ec; z @E?Zé%%nntc orm Rootworm

(BZR)).nvention for controlling the infest atl on of

co ran es.ts in. plants, Such . commp i e nd
Uont £ DB SRRl Blestiieas 4 ROMICebiTE (i acuop plant
subjeclel O RAsdct %%ﬁ@és@atxoﬁl &l mé’i’ﬁ&f 8bMpHifify ttﬁ@@t%ﬁ@ aF (i? ﬁﬁ@éﬁucmg a

expresses RNA from one or nore contiguous nucl eo
polymmieotlﬂe sepques@rﬂelchdérmm SEQIP N0l thoeu QD @Ké%ﬁ, qmrféagm@nt

thereojgo eogtdte L‘F gg pgaﬁx 8mgtt1{\]fzettn§ﬁ9 {gglcgég;&t Bt to e{l"lggretgg ex ?sui)n of said

polynucTeoGi@8twWigdréih REpresab:eoMhe ‘pal@nﬁﬁédtﬁleﬁﬁlnb‘iﬂs?fée@lﬂg’mdnste)tts pests and
and comodity products, such as for exanple, control

loss ofshoyghié ierapesiedo PB daladaias argrrdsqipe¥ide in t he
SO 9SSR B A pR RSSO cpeciy

importhoy prodidis hﬁlﬁopéc&ﬁlﬁmtwn@ Ve nialtteﬂmcl%ldﬂrg, Ibodnm‘ifhrmtmﬂmg la:mgaal feed,
such a commodi ty. product conpri sing optaining a

commedfifs { BPRRGS vioKh bl pmsﬁuyﬁ% ubrE ST dBBYih TS Uy 4 o Bor human
consurﬁ%%li’? 'ag ot &is %Jhéqiéec%ng g@o réb‘r&ﬁn&cﬂﬁéé St NBe iRfenREQRAPLhuman

roug or a concatemer or .
consuxhpwgnﬁmiudmg bmmpdteland tot mnefbnfux, Gl npFad pari rsgrua corn oil, corn
part t her eo

t duct f the pl
starch RGO} VPR Faipteind e e R CRPRRURTAguPo s dsfined a5
contaifiB8 HetcHBRY hifibitds 8Phaiuicdddéd s@judfide 46 FBih RereRs ad! fud are also
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pol ynucl eoti de sel ected fromthe group consisting of
SEQID NGO 1 through SEQ ID NG 906 or a fragnment or
waeomplosseemt t her eof , and preparing food or feeBCT/U8IM06/036319
said plant or part thereof is yet another aspect of
C t
diagnqsf S HabHbnic et ONBRE B AR LR S AT F0ducts are
usefuloft lehe Besahseothiylers difalntebe aterised font tehopsnpBREaEatdd N(ilh fewer
.1 through SEQ ID NO 906, or. cqnpl emsnts thereof, fq
pesticidgg ap ogaﬂ éphatgqs W]é rof] 5%@%8108153&“? E’&t‘i’fo’ili‘g nucleot1des of the
defu £l
presedt nﬁ’ airO |Ht {/Oqsgoar cahﬂrgg e ?ng{aééc?c}]dﬂ’\?e n%ﬁ%teg%ld %ls mln Slraﬂsy Such
commsémes: mdagpmrhodityspodypdts cm1 tmrp:rﬁdtkqed @rouhmed@rcsiuczd\ﬁbmmtransgenic

plant, n%?% %@%%égp%g%ma%n%%@?gsg% arltﬁ,%a];f I&%r%@og@@ous nucleotides

of the ?fe%ﬁ%%ve’ﬁh@a ot ARRS 65’ o orfthoi€ QBféoﬁldo?eﬁhtzpe@é%Hsthe complements
ransformed wth pMON98503 ( SEQ
thereof h a$ucknepeaimogitins \ﬂéétc@mn@btynpmductmw @M@R*,ve up¢f@ iR:controlling

coleopgI oasg%%ap suggrgﬁﬁ]%é?nc},\gl & tc((}ﬁ%é y Lt%kéu? s'\gxgi?[l})ple control

of flowwbes11[Henge df Wetdteddhed Rirthe Q&hﬂmﬂ@@bﬂ@drﬁinoﬁﬂ@@oducﬂ&f the pest
WO 2007/ 035650 PCT/ US2006/ 036319 FI G _3; Selection of

gene smmssaw&%&mreme&lgfrmn pgeanrqgenrsraseidobdn the psesent invention.

SRR, SO T T S BoBi e o i

transfd?}sf&aw@wélgol edtRIFRIOMPBisHhQ s el RS R0 Relected fiagirdiRt ol eonsisting
|G 6: DV49-DV248 concatener 38 dose response

F6) .
of SE@Fﬁ%MAt@Wh $HQ)ID NO:96, pr aprers2iosn OF fhesaang o complement

thereog%égér%%ﬁ%%sa O@Q&#@gﬁ@% I\I]%& (gr\ﬁrgf tﬁ:é[]gl)aP ﬁrgh%egégf is also provided.

Furthetlet mithed oflpsdntipg ifonl affetd)eompuising obninpngw pthat trimsfainged with a

those skill in, the art in pr I G t.h r
polymislirie SEFEtcd HeLLts Eropasr Rt QTR FRY Griefagp R Y0906
or a ffﬁ%ﬂieﬁi 62L& APRnRAH thedddrabhPPephiind RS IEHDRAH Ndth Ssaid }t;)lant or part
déscri bed herein w t hout departl ng fromthe spiri
thereo§ isgebamlthar hepast eStbainventiemt i on. The pr esent i nvention
R TS o P BT, LR ISR PR o
one of 6EE0OF ARe ﬁﬁél&d)tﬁﬁssef aeRbiasast fdaWAIrd sgbzmbqgoas tHréugh SEQ ID
(%?st transcriptional repress or_inhibit expressjon
NO:90¢ of eompjernents dhergols df ape én jan nymberc af cogpuigr hased appjications,

1ncludﬂxr§O¥ﬁtd1?otahrHﬁ§& 16" oub]fd% iy SIaeG 1ﬂﬁt}f ?@a%l‘PHg‘; :11%8 %g 1dent1ty and -

or nore {rAnde
&mﬂaﬁty%mtrbhjng; trax&cnpltlc(rﬂbiéﬁhnp bmwtemzatmmj somipegbnk Foemeah Igenomes
a 'target coding sequence, thereby
and arﬂﬁﬁﬁlr}&f I“Fiﬁfﬁtl?lh%nq ¥Wéstation. Therefore, the present

invention relates to sequence-specific inhibition of

expressi on ¢RGALHRGFAPITOMCOFPIRGI¢AMRES- St randed
RNA (dsRNA) ;- Tncruding small Tntertering RNA (si RNA),

to achieve the intended |evels of pest control.
FIG. 1: Bioassay of F1 comn plant events transformed W1th PMON98503 (SEQ
ID NO:820) and challenged with Western Corn Rootworm (WCR).
FIG. 2: Bioassay of F1 corn plant events transformed with pMON98504
comprising concatemer C1 (SEQ ID NO:821) and challenged with Western Corn Rootworm

(WCR).
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| sol ated and substantially purified nucleic acid

nmol ecul es including but not limted to non-naturally
wo@e@ansicsgy nucl eoti de sequences and recomnbi nanPCDNA2006/036319

constructs for transcribing dsRNA nol ecul es of the

prEHer: i nveddleaionac DydDvirdeDvR IR tfrapupRte88] Rbhematic design of

D 4§-§h2§$t tFee eégéessi on of an endogenous coding

VESEYaENEEBFTE tdPget codi ng sequence in the pest when

i ntroduced thereto. Transgenic plants that (a) contain

NUEIGQf:| de SRRUeNCces ' '

substantially purifi efg@%ggﬁhg%eéa%%%d %F%ﬁ%@ggﬁ t he

non-naturally occurring reconbinant DNA constructs

f FLG-Banscr i %Vﬁ%-ﬁ\ﬁ%’@d@mem Hoddse sesponsed Bregraints Fig F6).

pl ant pest infestations, and (b) display resistance

a r..enha I e.to t i nsect infestati
o S b e R e R R AT
nucl eoti de sequences of the present -12 WO
20013035650 IPCIY-DS208G0AGSDE 38 dvge Pdshorbel(BraghtefitsiF 1- F13).
topi cal applications onto plants or onto aninmals or
into the [ ronmen of .an ani mal to achi eve the
elimnati MLED D RIDFION QF THE LYK (]
described, The inventors have herein discovered that,
c diterfaigwing 1§ ydetpidedcdaseripfionpfithmingention raevided foerdd thege skilled in
0 [0 bl randed RNA .ol ecul es
e ORS8RI AL T T S may
modifoations setivariatibeoini tHe embodiarnasicedrited totOMiBb@ departing from the
...species.to the specjes fromwhich the nucleotide
SPWQE&%?BH:?E e\%?sgmdﬁ?%ﬂt’r?@d results in the inhibition of
OT®e Yreseht] oflREi ' RN i
 Core Bk PR RV, mp MO AT Sonthdefidhe P eenctic ganiol of pest
infestgfians o \Fer exarnplas the gedtemginydreiod quinidesstec@nbiaantRDYA technolo gies to
le es,described herein to crop pest . species such
post (R G HioR e R B Tl orseior o6 Saeat troging saneice Fbfhe cell of a

pest t®prodedec] SReBRitecting offdéiityeletdthi & tHRMHeSH ore b3 8HbreRBTHE stranded or
t.hat ingest these _cg&}?& tions. Thé inventors have
small jipfeHering shoRuedein geide@V Ak modesulss domsaésdr frecklher eiportion of a

, i di f 0r ot eCL | ff.ect ' . .
s BB L00 o BEBTLBIGH RSl TogHBhobe st
relatedryo seipencObpfecify idiisidon havexpiasionded veddz a0guaREPAERE double-

t 0 nQ aci.d sequences. Many of the sequences
strandgd ﬁ@?g’@@i@%ﬁ duding seell Jnigeienng R (TR0, tooaiieve the intended
levels3ppad abht), 1 nformation associated with them The

annotatloninforrmtionthat is associated with a -
polakaidrdrsubstahtidlyipieified quelkicaciitiopoolee it LeREIBRGR limited to

ncoded therefromis based on hgnol ogy.or simlarity
non-ngfaly ReqURERG e o “einec aed BREaThy Bdn constructs  for
transctibiap SsRNAOMoRLuleh 81 tHeost 8t BRANEHL SR éﬂ@ﬁﬁéd had S\aﬁ)ﬁ'c%s "t inhibit
that are known

as set forth and am no acid sequence
the expressiph@f antenidagenabs iceding sequdnabloe adatgabasding se@hhce in the pest

, codi_n rotein r..parts of praoteins ,
when SRAERGTRCRRE Ep Dl ouf n el i e Boftee seasms sacoding
the isolaistbinudibstantyalyi fiFicdeiusRR) ddid floléeated BRY hife RIENERF Bbcurring
recomﬁ@t hways, cell division, reproduction, energy

PN Aepstencisior tapscrikengrthe deRISAImélaerdes fon camidolting plant pest

i i I r | r rin oubl e . .
infest{bE M PRRPRTFETrl R BRI RGH0, BT N Reocpintestaions
are alsofprodlieb fienmsitipas bentadnglths dsRBBI nhidegide, sehigRsE bOthe present
by a target pest of conpositions containing one or :
nore dsRNAs, at | east one segnment of which corresponds
to at least a substantially identical segnment of RNA
produced in the cells of the target pest, resulted in

-12-



death, stunting, or other inhibition of the target

pest. These results indicated that a nucl eotide
wGee@uessss) either DNA or RNA, derived froma PCT/US2006/036319

col eopteran pest can be used to construct plant cells

inventio@sfos hé?enin tbpw&lﬁi@ﬁbﬁtdn@ ntayplbite opesto. anfinelspe shtotths epvironment
for exanp can be trans in on

for nmed n
of an apiypel to ﬁchlﬁ@ the elwatian os dueiRle %3 P&étrlPtoFé‘iﬁl%P? 8 Alsqedescribed.
'?fixee H}Q,EI% & Horeid Afscoed 801, Benss%s GRE el hiRDS {i0fEBsHor art,
in hOSt or sy |ont may éncode one Or nore
feedeNPGorﬁmttlohmdmtalmhg daublls RMn@qREﬂcmOiq@ukh gongbting of sequences

biological fluids within.th transf or
Freofide,

found Gy4HiR 9RE 01 R TR SRR AR olpRtard apegies to the

speme?ffromhﬁﬁ% ndcfléo‘ﬁia@ @ec%%ﬁcé%%re beagdRd e i &16 inhibition of one or
ransgenlc or sy I ont resultin I n

more Biopypicab mmmm wnhins thaCc sl Ogpr¢ras SBWSPci%mszl@dw thgegyentors have

d1scov§éegltr t gﬁfpggmgrth%ggp@etsﬂéngeélgﬁﬂﬁsg)itoﬁeﬁ%lﬂ d%g edq-teﬁénq So crop pest

speciel "HILR! ds! Qitn AootifinRebulith PiE Fedth cbrnitﬂaﬂiltl@tﬂ dfed@eRpment and
generally to genetic control of col eopteran pest

differentibbot off insretpésts thatsingest iees eamposiisne particul arly, the

p{l‘ﬁ%ggftﬁntggs\r/ﬁa&tsil %16151%? dﬁlf’cléo'e%]e (%.{%g?e;snd%cggl%eqqgréiﬁ fa¥ providing

plant PORtifOBHERDS 2N ooleopieRR, pesidipeeies.| Yintino ianidi sequdricys ermoded by
i mpai rment in the abi of the pest to mai ntain
the CDNéef’feﬂuer@ﬁb\haW begy ﬁ%‘ﬁﬁ?‘% anfl poEpereq KD ARERO B?Id sequences.
ont h & n JrehdRds 1{19r tati
L L
1nforniahh@n pesdciasd avitiedres. f dPhesapptationi ioformhtion ahzgetts wswgg with a

in the pest, thus achjeving desired co est
particRla UEIPIGH SN b GUREE SANBG GROdnEIeGHEoH is based on
homolto%g 9e5ad1RYy &R BERe-anlifo 868 QBRIchS& dtuédicthfcvizB3RNEGtion of the

esent I nvention provides a nethod of inhibiti n%m
codmgxmuemsas alesarfbed hemng et sgjdnh jand aminy) ewhsequencReibat are known in

i ncl n corn rootworns or other
the art018|p Eg 1@%3?1?2‘1%}?5‘%2%§e§e0| es, resulting in the cessation
ofpieediqithced E@Udhlg ﬂ@téﬁ{sclﬂ@ﬂﬁ of pfoddh®ehseiitiadfor survival, such as-

[ nfect|V| ty, and eventually g result in.the death of 1
aminot 4véd peenced v okesdnpyarieunmeiabelc phoasholis esdiersal pathways cel
i ntr od CI n [ the lik
iR B BB EREL Al gstop gnd e vere
selectéd ﬂjﬂufsb ﬁrl prphrigodRast tiraded RANA tidequést thatel eregprovided inathe diet
fo source, and naking the nutri tbonal co

t
of commerae@bp@st& 0 %éleffé@@dff&ﬁrelﬁeé’cﬁe%on ¥fe 488 BS?I ﬂﬁ%ﬁpwnom
contamﬂ}g;&ff"\&qﬁlor ecu eé’st 5t0f s‘%%teaée?l‘n@ﬂt Sp%h%l'@rﬁsﬁ&{d@ﬁg% least a

T esu ts In upt ake of
substaitibiRy idensicdi wephentosl RN Aoprotihesdpieshe cclamﬂ therigrgehpesheresulted in

st s bR\ KPR 00 A PRt

sequeB&Sitlr TN & of RAA &leBivbPHEm £edl&splerttPpiit bhiEbP@=H to bohstruct plant
ceftal n enbodi ments, dsRNA nol ecul es provi ded b%/%t he

cells fesisiant fcomfastation ibyethe pess SBhei pRst Besiufon caamplenpiepe Haasfgrmed to

contalelhggeugﬁ%g%gg @ewcg%mgtrs%guén@%sagéﬁ}\%gnf?%? t&ﬁ %Eoﬂ)teran pest. The

nucleREdt scQnERRI thMsfoRmed titol the tpet Kt e tsh@biondmayeamodt onf or more
rotein or nucl eoti de sequence agent that .is

RNAseéﬁ@nfqna] iftera tdﬁBN@e §pq;ueng¢ dint the ffe P9 %ﬁaénflmél's within the

th bi. ol T
s SREL B} B, 06 g T SISy, of e o

if/whéD 0¥ esiifeedC gpdndih tttahygdnm hm;e onfyrhbient) uedutotg mdhe suppression of
sequences
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as set forth in SEQID NO 1 through SEQ I D NO 906, as
set forth in the sequence listing, including the
wa@eomplosseemt t hereof . Such inhibition can be deBcT/Ub®md6/036319
as specific in that a nucleotide sequence froma .
expresBiohtofone of ntdie gérees grethegretie of theqtesisand Wltimatelshihehieathe stunting, or
inhibitor dsRNA or siRNA is transcribed, The nethod
other inkibifqeRfiigRest n i nhi biting the expression of at |east
O’Tﬁ éﬁés%flf B8RRI £AN oBReriBEdot BerleflPi nkrolMBITY coleopteran pest
ditteren types of targgt genes inh the pest. In
infestami@nt irchdsaprganisodi dbore partichrlyuthegoesentiednseniigariseugesthpgethods

el ected f h -14 WO 20Q7/ 03565
for depusty RORRSH ORI FGOHTE e SAITARETER oG TSN b Trelgigepts cause,
direcﬂ?é%rgﬁﬁlﬁé&ﬂ}?’ansiﬁgairﬁaemrgﬁib AR §EQelfest MOnBtainTiRRf, grow or

ences ‘identified as _having a pest protective
otherveifd dnfbstnayarbel hashdr | symbignt.e B pregent darepiopopaisies gnethods for

B I
targetédt gén%§ $€ thedpestd 1R A RieMing Wsisddedomtrdn 6f pexo nfodtativets in,eortupout the
taking a first segnment corresponding to a sequence
host os syrabiveidafgetsthbSE® PBLNG 1 t hrough SEQ I D NO 906 or a
: fragnent ..t.hereof, | inki iS, : . hibiti
B
expresaUIPb R AYnd I 4 belebptesh pestgirehtdingifodt examklengomttiogtworms or

to a third segnment that transcrihes RNA, WQ%Leén
other gqlegpiergp ipscplotberish TeTulipRI e cgs E@?r@ﬁ?eefiglgs growth, development,.
repro@%ﬁﬁﬁ,aiﬂﬂcﬁ{d{t% uagtﬁof{%hﬁgﬁ?ﬁ@iyyretsﬁt iend HEBh P WHTBB:. The method

a cons orms a stem and | oop structure by
comptiyeb rih chinz adnitdirnént tiheoduicirgg pardginenfullyi stébilized doubletstranded RNA

(ds@%goggg gpzqclufeg\gqg; L t&ﬂ%ﬁ%ﬁg&gr | gipg r%ﬁees on as a food
sourcei%ggln%% oille ﬂ@t%ﬁtioﬁﬂ@oh%gsiﬁ@ﬁ? 3 ARBRIAB IR Pest for BeIHhE Magestion of
|

sitions and nstructs The i nvention

the nuprithwiali egmpositemosrpiaming tpNtowbimstanded or ABNABelgeples results in the

.achj. evi t abl tra or nat | -of . particil- : t
o E5EE BT, B ghECOE TR Ol AU P Ssfrtion of s
least R Ihrget Sngeh ShoRYs OF fHeqRst. [fabibitiind#lthy taedet @ehé weerts a deleterious

| evel's of preferred dsRNA or si RNA nol ecules fromthe
effectmpontiisinedint DNA constructs, and provide the nol ecul es

i Bl B, 5k, AL RRL nrsion compr
nuclestd¥Asdqubiicas Yomphaientarg eo anbajubnder @ set i fofto rimesniyovf. SEReID NO:1

airs of nucl eotide_sequences nmay be deri.ved from .an .
througphf %E@r%H%%ﬂ%&&l@h@ﬁlogle whigh 10, 2 pesforgapis Lesults in the ¥duction
oF L Gab iR o PRI Rl O BRRS haLER 1A cfsertdlabeshd ists’ growth

o ret%we%ll 8?3 a?eaeﬁq%n of dsE{NAq_and s[géRNA nol gcsul es of t h%r .
and devedsyeindnt onvhet biongicad funstidn.hdhe hncleatisls seapance feleted gay exhibit

cid efers to.a single or double-strand r
o G506 T 108 5 o b AR B IR soqvnces
as set! (oRMih BEP D N0 1 NBrodigh FEH IHNRO:9EChLct forfie il thendyuence listing,
al so optionally contain non-naturally occurring or . . .
inchidihg ¢hee domplement theeeobaswsh tinkibitiopetan Be deseribed ay gpgsific in that a

through b ol r . i e
mcto U, A LRE Al 0 f MRS P55 80 i
dsRNIEsMiRNUC [se@irseiehesle qneneethodris effectiveiin ialtbiingetieiexpression of at

refers to both the sense and.anti sense strands .of a o th
least prciasgst 25B¢ andeaieps Hesd toraMPItdRElY &rfl%@qné tVRP ok fgrgelogenes in the

pest. :l% C}{)a{}ﬁmﬁﬁp&%@ﬁﬁ% !Ht\)iéfebﬁ@@ Wehh& fﬁﬁy Ghe LR frém the grgup

usive O Ibltory
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RNA), dsRNA (doubl e stranded RNA), siRNA (small
interfering RNA), nRNA (nessenger RNA), m RNA

wQ@ piocss6RNA) , t RNA (transfer RNA, whet her charBemius1006/036319
di scharged with a correspondi ng acyl ated am no acid),

: ( epen ang ot e .
COHSIS&%&%H oﬁnﬁm'i%g?’aglggﬂ%{mf'@g 8?%(:"5%9’3% I(\)IP.%W%%EQ D
NO:87genoni ¢ DNA and DNA- RNA. =15- WD 2007/ 035650 _
< Dianonces HITSHBEH Frbnuig B oRtdTe G Gpfs adly exprossed
as dsREEVRIOHCLs HREGSEME credibh oPSpprBieAS E)gﬁgssmﬁ doneseetd. "Edrample,
art as a functional termthat includes both genomc
such ssqopnesscas, ber ¢xpossserhhs RiAirgiacpndreters and rleors fteuct®RIAY taking a first

sequences, nessenger ue ] se c .
segme EPTABKENE B g S RAE GOt B8 LI AL Qe AR PTY 5 NO:906
or a fAYRERSHeredf, AP hiRSRPLAS {00 @%h@%@gm&[t%ﬁ&éffsregion that is not

pol ypepti des or peptides. Provided according to the

homolpgwmsriricompanecntary [ te dbd st seamenboand linkies tipres dhishsegment that

i ch ults i.n an, R seguenc [ j S . :
transcé%s?%rﬁ}ﬁ‘g‘t I“)’/heﬁed %oéec?g@at %&’gﬂn Fgﬁrw\mr%ol‘&g%dulsgg%?mals substantially

compléBbiigtyeed tHe TRt dgilni. NSe a thdtruco fapmis sestenarfdNRop structure by
sequence encoded by a nucl eotide sequence, w thin the

hybridigatigmreofothet fiest i ssgent withythe Hride segmpisaidop toPpt Hcture forms
b, L i ~ i
comprR AL o Tn BRI P01 1 ORPLTHL OB SfildiRsppant,and Us

2003/00189932s19ct may be obtained resulting in a deleterious
effect on the maintenance, viability, proliferation,
r RPr 00N GéIERM A T oo BRidHsiapd CdnshhiRts nsect. As used
herein, the term"substantially honol ogous" or o
"Elifb $tvantiomProtades| Tgembinant PNA eparigits ferouse #yapliping stable
[ - ' - I i.d :
e OG0 b DU B SRR Bl ot pes
 targetsSedy enpesapeseidallgraffeciive favylsadf [HERredD ANRINA tonrstRI§A molecules
I D.NO 906 as set forth in the se?ue ce |jst]

SEQ : t1.ng,
from the TeqqentuARbIRNA riuS YL f. Predds i B0 leaHs inihpdilibfdbe pest.
pars 0AGGR G PFSEARLE S pl il bORRRARA R cONA tiorry
and/orl desdmivgibrany infrematiomn| Ehepaiss ¢fmicleofide sgquendes seayt beaderived from

al.l ow an antiparallel alignnment to.take place betwee
any Dl R e BES, fob g Fh NG Labaraes HpSE g Rk pNa
templa! Br the Yh&HRFatDhIOf ASRNA HARGRNAAS ecillés SfahepiRyet dgehtion.
bonds with correspondi ng bases on the opposite strand

t s eadrheaeini e estrmiivskaid ecid’hesfers &0 8 ghoglcoednuble-graagedpolymer
ot aco 5Tkl L AR GERRLeP P it S 3P POt

acid” REYCIRISM NSRS WenRES nomamerafly efceididlgyor dltiedhatltotitd%ases that
to about 80% sequence identity, or npre preferabl

permiti qoiert e tHIOBGYAY @ RABEREraTs AR TEUGCRRREGSpipD 9§ polypeptide
encodé@&?1 tlpa{i %Bgl{eﬁbé &a.f t%kﬁ? uh IRk Q Wi 9 Wﬁuc@ﬁg UeRCRquence”
rdentity, to a 0S to the

out 99 equence identity, o _
refers tebethetht sabse ant htsesequendesf amusktic afidrasheifhar amdyvidhal single

st e L 8 B SRS SR bR o

RNA)J;?%}&F ‘2 r(ﬁk%d%‘f‘e §tefndbd ROQUE RN A ¢nill flﬂérfeﬁh%qqqﬁz,clﬁRNA (messenger
_ y" or "honol ogy” is used to describe )

RNA)smiRNAcEnice-RNA) N SN A S irbrtfoveRN A, wehethrer ebanged ot |disshirged with a

comcs SRS PiT SuE0, SHE A BB i, o o

“deox PHitfdniBIkicYachd’l ANKA) $8 UUBRGRS0OMTN Adarkdd BEIdnis IINW AEODNA-RNA
wherein the portion of the sequence )
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in the conparison wi ndow may conprise additions or
deletions (i.e., gaps) as conpared to the reference
waequessseo (whi ch does not conprise additions OPCT/US2006/036319
del etions) for optimal alignnment of the two
eq T r t G e e -
bybridg, ¥R ot o HEoREL GEL SRAChS, SRR B S PRI ' more
generafig$segnoems” atill bhiunfersthed byl dmse dmtherarthed Gunstionhl b@:getmt includes

amnp acid re eo n both e 0
both SERQM G SRIHPRSH. HRRTCHIY KGR SPRUSHEES. AT R A et Boressenger
RNA s‘% u&ﬁEé: Wlﬁgr(?o %@héﬂb%ﬁld@ﬁlﬂl@? eﬁéiﬁé&ed”xﬂ[ﬂl’&ftxd@%ef@ﬁbés‘tﬁﬁsexpress

conpari son, and nultiplying
or maylmadapteldyo E0@ressp pyoiteihsy pol’yp_emgies enpepdidest sequence

A, sequence t i s cal _a '
SR e TR S OB ads s A e Y Blifosiop of which
resultstid RERNGIEBEGueAde WRidhhi§ sUBdtQTtRNG honsR6kRIBAE AMRINA molecule of a
vice-versa. A first nucl eotide sequence when observed
targetedrgenpién 81 insest Shat gpmpidses 6 RIVA segietice encpdedsby a nucleotide sequence

witin i EBGFRE0 e Bt oSe TR ERRARR P el LR rapepce dovn
regula@on dF techhdeotide def@erlct 168 tthé ta k& Ofdnd €n IB€) wellc of echinbéct Snay be
onplete conplenentarity with the second or, refer enﬂa
obtamgbqg@ﬂ,t@@g ipsa ydedeteniuse pifect n%lté? cmé’élFeé*an%eeqY}élﬁgg’ proliferation,
C hi bi t "conpl ete
repmdga % %dqﬁ{egt{alﬁ?@gf%ﬁté% ger y nucl eotide of one of the _
SAS) ueaaldﬁem,et&é térm fsnbSantiadly homplegoest ar Ssubsiamgiat hymology”, with

nucl eoti de of . fhe other e uence en read 3' 5.,
referengerfg AR é‘%dea"tﬁléﬁ%"é TSy & %}Fﬁ%ﬁé‘?ﬂlﬁmﬁ frgt hbrfdizes under
stringenE &L tH e ﬁQﬁ u&ﬁg ug Q&qoﬂh id af¥bf QED 1B N@qul%ﬁﬁ%h SEQ

Identical tot rev rse conpl ement sequence of th
ID NO:gfteaeset dontiu ¢l tetsegesnse Gstan or thEhaweplements thenept. Sequences that

e3P SASH oLLSB LTS o et sos s

forth iRfhe sefBetteaftiAL! &ithe cAMpIERRRBth&EOSY, WreNHOW thaedIRIws art entéparallel
conceptual segnent of at |east 6 contlguous

alignmgoks fa fabaplaagsbeiwesn tisowe Sauenseabmdt thedwo seap@ces gt fhgn able,

oo 3y A3 80 R 6o EBURRAE e g e oo

strand &6 Hdrin® il Auplex PASetulo At &f sugficibingy Stable smdexeme eﬁnr@eﬁt conditions to
optimal |y aligned. The conparison w nd ow]&a}){ rise

be detg@@l@,@ﬁg @lﬁﬂ)@éﬁ éqqllo]ﬁtgowq 11)etheg%S)Sug§ta%‘rbaé o3pQ /]638 us sequences

have o &%&bgﬁ Frgﬁf%u? G1’015/0‘5 ! Dot 869 &4 g&rcesﬁgﬁiﬁ 1CS Wi ?xléferably from
d 0 rrse a dltlons or etions) for o

about 80%ao @bt 8(51% sdqeemomdemmymem‘c;pﬂéfms‘tde $iloim &twoait BQ%tth @bout 95%

art, should ef r to the det d, net r
sequecRiEHIgh 10 APF L Tea e s SO TGN BT B aepgegs & st
forth iy %ﬁif 80SE N@el thrBugl H SO GOBRY k& fortkhPthe, sequdnce listing, or

Sci‘ence i ve Madi son, s., USA) or refer to Ausubel
the complealents(th@es. for a detail ed di scussion of sequence

R R NN e T

used t81 dek@HORuSHBet R]dtiBAsHIS brAEHE tws DR EmSePRREDLIAB sbduedces. The
cell, tissue or or gan of an insect. The sequences

percentagiep| ‘SequeacOMENHD detivesnciigi srguenses é%wéeteﬁmlﬁ%# By comparing two
optnn%fy Zplfé;ﬁé(? Fé%leﬂéfég %&ij’&e in e%ﬁgb'ﬁ A engxgt)f Eﬂ%esequence

UENces coriprises a
in the RuBipetidndwirRiogURAYE ompscaniditidrssenitetions |(B©I gaps) as compared to

sequence connec a spacer .se nce n
the ERSRIGR. REIEREH AWy desprels 6HEDTIRR, SARIERS OFr elgtg%wg ffof! optimal
alignnRRAGERE Gwo Whdnkid e?h dent 1§ Qﬁc@%é% yHeedr@Hihs éhe number of

sequence or e anti's se nucl eot1 de sequence and
forns within the
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dsRNA nol ecul e between the sense and anti sense
sequences. The sense nucl eoti de sequence or the
w@nrio7es3sse@ nucl eoti de sequence i s substanti al | pCT/US2006/036319
identical to the nucl eotide sequence of 17 WO
positﬁﬁ@]eit 08kich Ghé@entitd ORI H8 GO badeher hli@ehci@a868d@ olcurs in both

derivati.v her eof or a conpl enentary, sequence
sequences 4 gyiel $h & npsijiops Bividieg the number of matched

l;
posﬁﬁ)gﬁ ?? ?ié% ’gdt'elﬁ gﬁﬁqbtepgf ﬁr{%ﬁfcfnt@ in gjee\%(%l?&g:@{éﬁﬁlgﬁﬁ%ﬁé g.ﬁc? n%tulT tiplying the

resulteh]b rl@8 g el Hbe gebifage of sapiane Idisﬁ%lﬂ& #osegehcesthad 1y identical at
e..enbodi ment. guence erived froma

* oveny AR PR o JLOISB FOREIFS F BASERYF (1IGeal {0 th seference

sequénté ah@ RiceRersaD NG Qﬁclle@u& &l Sieh olblf*e%écpﬂl thg%eto 3 direction
i nvention al so provides a DNA sequence Tor- express

is saidntogbe @l ‘feonfplamautant, Ctrh@m;plempmmryebop reses o onfreﬁei‘mc@hdﬁcleoude

s est achi eves
seaudfle DBy’ B 320 § Bt e BoQo e SeiiSie cupibits complete
complin@itartl, Wih 1tAS @6dondESt ref&'@ﬁcéj§8i%n@é | RaSked ‘Bgf?s'iﬂ Sﬁﬁzlelc acid
one or nmultiple structural gene sequences, where

sequegge Rodacuien aressaid fetenhigit ‘gempletrenmepienentaniy mise svera nucleot1de of
one LR LS 8 P A L SRS SH 67 e

whenlreaTdOS Wiot $7i nAtﬂmeleGM@é@ﬁa{He&hM BRIMPIENHERS € 8 FERRMNEE Sucleotide
The sense _ .nucl eoti de,  sequence or the antisense
- sequepeRr e Bt PHEbik @ BrayeRce; ﬁeaﬁ%ttanthrealrewse deonmieednt t ssquénse of the
fereALC L6, C e, der (VakLy
N et t Eeg{rle(g%dtgﬁ s equgnggg%c}%rp enen r@g&)tq’ﬁer el'. d%ﬁge‘gﬁ’ethe art and
are easidynmieested)dblycﬂmsabf(gémarﬁﬂqlmmaartl s placed operably '

é{ﬂ cont[ol of. one or B‘i[ pr onot er sequences

- DS ssd A5t o feompfisen WIgRET aBieE Pr eamsckusl seepeakafat least 6

contlgﬁbu@p&?ﬁbnsoﬁsﬁll? BBASYRb laboRr1 0D UHBEY Nuby gﬁcgﬂribé % about 150, in
particularly l ant. A gene sequence or” Tragment for

whichpe sequsner rSo¢OI@m15@ir thi mgefetentt eequenendf e sume menba! afrte;dtlguous
ssue specific ters, _such as.two

P osmgnsogﬁesrpglg%g ISB‘FUC?HB?Se?@ Q\Wf%ﬁ yagggneéip%bF‘énPaﬁlsﬁn window may

compiigeatigigtimis Gr AERAGNSCE L. ga@Bﬁof zil%ﬁ??@%ec% @és@ %§ ‘3 n#)&eﬁ tOMECE ference
MRNA in the transgenic _plant cell that
sequenfs] @dighedoas et eerprisshasldifiamsar rﬁﬁleéem) der cpmnail afigdmient of the two

[ n. i,Ns t.hat
sequelﬁ’ée@r"lt 88% slglzlg&?ré zﬁSI on@g&ﬁ{fr@fe 3{0 %h d& ﬁ %ﬂpgg élls%(i]?orl sequence
ahgnnmlhllavthd Wikconstl €@hbiies S@mwaﬁcmcﬁaga/ RaREsdY.0f Benetics Computer

present, |nv ntl n may conprise an inverted repeat
Grourk 73 SpieseeTe Neclr WWaqUseeor rofi i deicthel sbde 998) for a
detail dBPOschSsifn PG RECEQERNLSI ng any sequence of
nucl eot 1 des t'hat I'tates secondary structure
f Cherptdseont heelvt@anpnemdhs DMepestiuencbeeapabli 6f béing expressed as an
In one enbodinent of the present invention,

?‘haeceé{)%rc%’r"foog BRI L mhibrtapget gene GTessinEdn grcelnfijsye AL arsan of
an ins6é@di The $661AB&GECIRFriREN DN SIRAEE %o&ﬁ% Y6H 64 orimﬁ’i%re different

al ternati veI@g1 conpri se any conbi nation nuc]3 eot'l
nucleoge sesnersu etenembfoftthadlfﬁnrmt Ymababdi@seqhem&s mgmpnses a sense
t ejc acid nole
nucleoltlﬁg %@#{xeglg% géécﬁ gﬂe aﬁ,tése%se 8“93 tg&g sgqgeéjaa é:ﬂ%ec?ﬁdeby a spacer sequence

codmg’lﬂbc bQERN@Bﬁlolﬁculatof ltieasresen @blend bl 19R: P4 Qé&%%hé}i%é cbftitutes part
ength, or, alternatively at |east about 10
of the ﬁ%&sp é)élf:]reagge fsqqup@:@gqrﬁhe gpthegggsnucj@mm Gequeboeiend forms within the

dsRNA M &Rd eerl iz sgﬁ?tﬁzﬁd 1seﬁ§e e fi‘egntcga ueitﬁﬁ%%ecmmg%otlélle sequence

nucl eotides in nuc
or the fan‘a?mnudéottdhesequmbe ns:s%@iadtlﬂtyl Rletili$ (@ theOidt®dotide sequence of
nucl ei c
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acid nolecules in the sequence listing are capabl e of
specifically hybridizing to other nucleic -18 WO
wQo@7/0835650 PCT/ US2006/ 036319 aci d nol ecul espamnds006/036319
certain circunstances. As used herein, two nucleic
the tar@6l gerFodres dbigvative ehersali at 4 oobplenmptby ecquenepibeiete.c dhieydsDNA
hybridizing to o a ther if ﬁafptwo nol-ecul es

molecila b s Dlared aiery Aol o et it fupetions in
the cell Ut‘fggﬁ% br glga? I’?Z tﬂgegl‘ft;s ﬂg%ﬁg ﬁ% Acﬂoﬁ)lj{giﬁgégiéggﬁa t®lecules. In
one eﬂ‘ﬂlﬂld@muﬂltgethefDNheaﬁqmedae lmaty waiqmlved &onconptleotiststsaaiange as set forth

T | | | t
in SEQ D3 Toien AEBHTUN P dsgn e ThGERTRR « h our 11 ci ent.
S’Yﬁ@L v'eﬁtYoﬁ s gfcﬂ?‘i&es LIERAL Rqh&HE8IfBr &ipRealoadn tacelndf a plant that,

anot her under | east conventl onal | owstri ngency
upon expretiibh oifi the IINA toaRIN4x and fregesiptnele tasgeimest ashicdcs Yppeession of a

orgt SRR CAER] Bt 80RUP AL 38 B 308 s o

multpoﬂ &?\ﬁ:ltlfrgl 5&neQREuRSs, Rleraith 8 STARY Bfhldt@@REene sequences comprises
i g -strlngency condi ti ons. Conventi onal strlngenc

a senscomutlaotidn sequancel @né o ratistnse SERsPBEK seqieney conuegiggby a sp'acer
t
s R Ao Pl PRl SR, A RIS AR, e snse

nuclectide Nseq@@Rar drUfhe SantiferRe thucleode sajuyngar Bciubdmntidity 1dentlca1 to the
capacity of the nolecules tqo forma dquble- strande

nucleatideuseduence oh e taréetogf‘d@r dP’aYatH’enﬁ]EW@ O SPHCRET éPBBﬁPéememary

theretq, or Tﬁe T8 YT re Yfrudt enc@§ 19 deGHk B 1¢ And@TtNE control of

a prirner or probe s on be sufficiently

“one oxcmaw [RoBidtaRsyquencess aqHasn oae bf)whfehab bperelde fimthe callstissbe er organ
doubl e- stranded, structure under ”1 particul ar sol vent

of a prokaryghe or SHREXNICO58aNEHY PATHS %Jé( Plaginy opri at e

S g&gg%ﬁe&&ngﬂ thfﬁém\/\!ak %Bstp&&mal Qcéhin ?Ytbrﬂhghﬁﬁéﬂti@ﬁ may be

are exa X sodi um chl ori de/ sodi um
clonedbétwate tySHSSue apecaf»@pnonw@,s, suoh o iWeel Td9y Specifes progfoters which are

ol 53555505 ARl SEE -l LR e Mg
plant &Llp 1029 Yorknd URNA EMecﬁPé@ﬁﬂér@to t ke E@RNACmﬁteenleB &bntamednn plant
he wash step can be selected froma, low stringenc

tlssuemreabgﬁﬁtedzb}’(ﬁnﬂn%@%@a%@lrtt@ld&dﬁ}lme‘“@t% Hgbniye geneyeXPressmn
t 0.2 x SSC at 50C. In addition, the tenperature
is aChﬁeﬁe 'he wash step can be increased fromlow stringency
CangidléATie sBludnoe prdvedaaesather greseab tven2@Cmay eohipgise an inverted
stringency conditions at agout 65C. Bot h tgrrper at ur
repeatzaen At by SHFECRASAVRS. "o DEFRAFET SKHENGEGBL PR AP EOBSOmprising

any s&?%ﬁ@lotf n\fc ﬁﬂ&t Bl | R AR &@oxﬂﬁhﬁd sﬁ'ﬁé‘cﬁfeaﬂirm\é’ﬁbﬁ SetWidn each

er varla I's changed. A nucleic acid f use in
repeatt, vehgpe ésBnits Jrequlem |Inn01tmyrnbp@m6nt @élﬂl@ m«;a@m m@éﬁ@m the spacer

one, or no of nucl eic aci nmol ecul
seducRnip PBHGH (G FREF 8P FRIG, O INE TGP L0 GRE Ly £ PRIGFY secuence
sl o TcolbfatiBn lFGuBlE8@R! lmmnb%@@ tlfM:rbd)fthat are
may ﬂte%@ﬁk]?llygﬁo ezfst ?rcgm atilolult1 803}0 eor atorl east from

capabbofibeigginked valenthisto frowleibecit Veguler The spacgs sequence may

f.rom about 98% ou 009 [
compijfs R GRESHE MorGUSTNE: & Gl it oL Eglefifs, i ength, or
alternhtiveBFR TebstNBodt 1000700ugR1SER:Y & 1EEH04 lest 260-400 mbdutinucleotides
t he se(iuence listin Nuc] ei ¢ aC| ds of the present

in lengthy ehatilenst syt 40&60 uclenidre i I5RgD. ei ther conpletely
OFppy g %r elctl 1%%93% 1e8bt ¥a g' %}gé{t%f e 1‘1& Q@ §61& %l@cutlé% or other nucleic

provi pre erre quences,
ac1d molecules in the Sequence listing are capable of spec1f1ca11y hybndlzmg to other nucleic
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-19 WO 2007/ 035650 PCT/ US2006/ 036319 known in the
art. Thus, all or a portion of the nucleic acids of
wo b@7pswsent i nvention may be synthesized usi POT/TSZNOEE36319
preferred by a sel ected host. Species-preferred codons
acid mgPe\é}lﬁs un@e%tc%{ Fﬁm tfaR esEXUTRICE hefdi Bvb '?ﬁcféfbdéﬂf@ mib3&Mles are
nos requen “The proteins expreéessed
said topiar dapahlk af sﬂs&mﬂcaﬁp hybmxhzmg):tb} ene pathdri 1ﬁﬁle|twnsn@iﬁculbﬁeare capable

nucl eot i de n ma es i. nmut . ant s ng .
of forrgng gty Tar AT PO Er PRI SRS AC DL RO AJUCIR feig molecule
is saidSRAYENS %oﬁ@mﬁ{e'nﬁ of dauthke n§&1%f&n9éd qﬁol@&he/ripme@e&hlbu complete

ri bonucl eoti de and may i ncl ude nodi fications to either
complérhentpiitys pFerd enslagdes bacdabd te be r“mlnenalhuwmdgma@tary” if they can

hybridl g e T SGEHBRY G SRS o T R b P Radmerid to one

anothel IR SRRt TBhRGUbES “IRY- sﬁ‘ﬁg@&%ﬂ"’ febaditibhy. CBiﬂf‘laﬂ? the molecules are
enzymati c process so that si RNA nol ecul es may

said tog‘een epupatientine 1 thayaag dyybeiflize dp canel @othﬁs_\dwﬁ} glflﬁﬁ@nt stability to
-eulatlone far e | ne
permltI ﬂjse& %gr Saln. agne zag/er(rla bie on%p?%ogg%sal?riﬁeg {,"élgglggog‘%p I hgg%l ringency”’

conditid¥s.UtddnivéhtittaREriRb#es dohlitiens wredecrivedobCBRmbaaskes al. (1989),
present in the cells of an insect, a vertebrate

andbyéﬁawms etgl {1%gks or a plant in the eukaryotic RNAi

T

departiire€ Qlﬁsbncﬁtammﬂb@RpmbluBNAhe chpdcitynef théumetbcu]&k dotfioem a double-

cells of a target ect t r.ec rrbln
strandgdeRtFhiet e SRR e PEAdPE PP & ARemEt phthe nuclei
‘acid mtohe%ul%rtt) seﬁ%tzi% 4 ePb{CHi3bE M2 Ndas BN BRANATACikAtl c&%bféﬁlentary in

nat ur al occurring in an insect or being nade through
sequencect@mmabmto foA ¢ etebiai dpubls;strahded gructirg emd@rsmarucular solvent
trand ! nto smal l.er oligonucl eotides. The DI CER
andsa@ éaéod’é@f@ %11y cut the dsRNA nol ecul es into

SA FNOpRAte CREngReh indiitinghwhich pRHste 1DN25 wwide&hbﬂ esre, for
inTength v\,hflgéill ?he RNAse |11 e%zymss nor mal K cl eave

exampten .0 mmnnﬁﬂ@tiﬂ@dmnhpﬁra@@@)kﬁéé@lﬁéﬁr Cs fomed yea wash of

2.0x S$(5 I\{Aiggﬁl & Lﬂ(ﬁxggpg ﬂ%gg gl%llg% \1/&e ﬁ)ﬁ éagfg&gll% ba ?@uﬁcﬂ% @lﬂﬁéﬁ?@f’o‘cocols

in Mo&ﬁlﬁlaBBlle@F (JDQ)%D) t Bonexdmple, The sali Rbﬁbeﬂﬁhtﬁﬁuirﬁﬁle wash step can be
gener at ed RNAse ||| enzy atr goég?(ia?lame as thos

selected {Eqy @ @i 591nggiw<yé>rf aéﬂ%%% {0t STENGRAY Sf about 0.2 X
SSC aP %bh@'ayma&ﬁht?ﬁq Itu 'Eé}ﬁpR Q_ﬁlzeeﬁﬁ‘ﬁﬁe\tvgﬂl & cgﬁgeaﬁil%féa@ﬂ from low

an i nherent ce gradi ng nmechani sm aft er
smngehhﬁyomhteaomwbmummﬁe;atmmywhwudzfas épbighsethgemtyoconditions at about

singl e- st randed and hybridi,ze wi.th the, RNA
65°C. s@lﬁ’ﬁé BB ign e PR B DenEreda o it i epegatre or the salt

concerftfaflbi ?@ayr l?esh’él& Sohdlardt ReniRf the ktley Qaﬁ’ﬁﬂé i’éj@l{ahgéﬂ OA nucleic acid for
removal “of the RNA sequence encoded by the nucl eotide

use insthquemneat dfiventien trlaa‘}g epecifénadlyi hybridizei fesers or Thercovk Beseic acid

ot Y3 BRE AB RFFDL Pt BB ity « et

acid f#as6Iih I@de gfeSer@fmwmam&hncemmsm fom ab@tfmadoﬂ a1 least from
Hannon A nucl eotide sequence of the present

about PPXoe A |ab eaglaFiomeatodt 8p the @ G 1%@6%9%?‘)%&&% PE eV gbopt 100%
sequexﬁg 15%1?1[% Qﬁ{hebﬂ]e - GNP glrélcrfc?&iwlgcuﬁg%saset SR8 SER) ID NO:1

UWIO expressi on can pe rea

throughlS@@D]tm%B s seefoirthyin e ®qearpliseng. Such nedi a
i ncl ude, but are not Ilmtedfﬂ? netic torag lotel:
Altleic Gidetof dbe PrecsibjEnERs My AP b SihesgR agjiber Completely or

in parl &Lh&Iy Rere i€ D desirable to provide plant-preferred sequences, by methods
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WO 2007/ 035650 PCT/ US2006/ 036319 magnetic tape:
optical storage nedia such as CD-ROM electrical
wat@ragwsoredi a such as RAM and ROM optical cher/astoe6/036319
recognition formatted conputer files, and hybrids of
knowrhiagbe agallgpalles asportiomsf thegneleiciddd sk prdsefiB@Pention may be
medi a. .A skilled artisan can readily appreciate that
Synt}’ﬁwﬁcgfls%’ﬁ EOpPRs Brefgriedi i drielesied iost.” rSPaeiawDeeforeast codons may be
terf@ibdd 0 ot aGt rising. . .
e co n'p()i U tﬁ)é %?gg%ég?féﬁ?r% g?ﬁorlrl\s havi n ggtrﬂé{{:qo ?xgtggﬂ[th% Péog?fn%exmessed ma
partigwlarihesttspdees. $¥herencdificdtionb of theemelobtidasegnénes mahTedd®af mutants

. her.ej "recorded" refers to a process for storing
havmlgnsﬁl_gw%?]lt%ﬁ&%‘ﬁwét_é’nput er readable nedium A skilled
ardsReEN of IR NG hub oo _Qéqfu@ﬁ%s Hondg?Re PARBEN Sl ds"OMBolymerized

. methods for recording information on conputer
ribonpelgefids| andrrsaly ineluds myedifieations e ditler donphdsphate-stigee backbone or the

n eot, ence,.. nf onnati on of t.h rese . .
B ARG TE RN Bt AR S g oo db illee sypeiic genstc
inhibideal | @Bl éne @nodithdnl e the@ HERINANnioMcules €AY NGk %f&ﬁ?&'gﬁfough an

eot | de

readabl e -nedi um_havi ng recorded thereon”a nuc
| CNZYmBaiHi ieeess 6P thesiRNSs melechlsy arfyi onger®tated hBhe eiRdfAtdar efficiently

. r w |l geperall.y be hased on the .
medidlgih SO0 liiacthy URLEES, dble tpRBL G5 il e Bty TS Shzymatic
proceacininy be accompliahédehyuiiiziglpareRNAGE EF 882y &4 BIBERRHzyme, present
) hf or ga%i can be used to store the nucleotide sequence _
n thg elis fedt Biseds kECHRissEHmal. v BiReib AT 8rple@niuthe reukaryotic RNAI

athv ki T8 7 UBpo3. eAGLRal ' % B8
P n ragz(?kzgshentr ed I1h a mbhgéég%céelgds}?%lg@%@%aﬁggg, Gl?%Sr ﬁgoth By also
utiliz¢ mrevomirinant RICKHR oa RN Astllensodicedirto shecdelladf a target insect through

rd ct ,and M crosoft Wrd, or represented in the
recom SN A reolReer hnperierdy Bhoted th acdas abdbe ar. Both the
DICERPRIZ{168lah@ RN A4AN, BSinPBRturaph! y&[’giél 6&%11%%9{ orid'égnéol#lg& through

‘The skilled artisan can readil t any nunber
recompiiagt PN deddwiqust.r eloavier larggr fdsRiVeY strindlsgnto $meallerfdligenudleotides.

' to .obtain,conputer. re | e medi um X
ho TAGERIAS el BBl AP R TOTPHAY "SR e i
is abdunfiOr2mahucBothfestinelepsiBSehille iy RMASRNHT GRPRIEChormally cleave the
éoftware 1s publicly available which allows a skil Iyed
dsRNAmelegiiest itoat &3 Basesagf RNA. | TiesRRYA opleprlospraducedrbyahe either

' that i I 't ..

o e SRRy 2 SR ELPES) YRR Pl R D gy
The siRNAlmqled@@33ensetedby RNyel lhekzyae e thy BABE a8 Yisdse Broduced by
Di ‘can _be.used to i dew. gopen readi ng franmes (ORFs) S
1T FRPR 1S _gtﬁféﬂsfé%@“_% Uy ayeandiiirg beres theittapsstedsandrigeraded by
an in]gﬁir&lt PEAMI AR N8R dmbiRhishO Rk g%%}ﬁ rI%Q'%gﬁfsgtﬁgen(ﬂ§':ﬁnwound,

_ proteins from ot hér organisns.
separagaddniei singerewatided RN A gnd hytyidike with tHerRNAsequimneseisarséribed by the
t present i nventi.on. apd e .useful in producin
target e D RS ot B T e T, SEGHE Leorotial oh Zpmesth b e RNA
sequericB eAE0dRA b Ghéni QMR sB@RhEo of RE BRAL ISHY inf haAREE! BlieWdtcome is
dranslation, RNA processing, nucléi ¢ acid and a
the silshengidh 2@grticataiyotrregieconaslpotivisdssqiienttei within HredioBbid  Detailed

: [ j i Gl i fj.cati econbi nati on,
descrfi R PR Bt SRELLSELPRL KRR LRk Aecomd! nat

s swielestidepntiérrel oithe/precmip tveliti oGRSy Esr886 on c¥ib&Br readable

cont ai n,the .sequence informati on described herein.

media.g 2f WHd thefeingr oTaR G Fradahlp medidneefess ko ame targbleymedium of

s TR 80 OS50 VL o S A e, e

not limited to: magnetic storage media, such as floppy discs, hard disc, storage medium, and
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i nvention. As used herein, "a conputer-based systent
refers to the hardware neans, software neans, and
wa@laa0a/033660 age nmeans used to anal yze the nucl eoPCT®S2006/036319
sequence infornmation of the present invention. The
magneiiaitapemdpécalvaoegereadisa sficht ke COORDM e ElebASAdstoMEE SMRlia such as
f o Qg/]['pr e,sen(:&l I nvention conprises a central 7 )
RM\@?‘B‘C% SRR UGH; heraestyecopmpoRr formatied corgpyiar filpecame hybeide of these
tegfAb R Rh Ol TIRRB o 4ol Bdgiar t ishf adh LY i -
o eggpprseci atse t hat ag)}c or??%éfe I?gdelgcﬁ ?@2{3 ‘I?éﬂ 1sg§§|91|1 5%3%13’ appreciate
that aghpltthe -rewetly Sspotvmncemputerdadbble hodiuis ecannbé hBed to create a
resent invention. As u SI herein, "a target )
manugeTE CqIRFis g, fmButE, readabic, BIcdRgR bpYIE s ifed hsrepmya mucleotide
sequendd bOMB pkasentSBY&RbRI sequence or conbi nation of
sequences in which the sequences or sequence(s) are
cHoseseddeesan, tacardedit eéors tore soaasa tforcaiofing infaimaidnt dhatomputer
i s formed upo he fol ding.of the target notif. There
readat&l?e én%cf.’u\llrgr &@g}ﬂ%qt{ arﬁgqngcgp Ir lyfagof?}ﬁgm? ihe Rrﬁqgn’g?/ @own methods for
recor@h@liffotmbab@@n B&thpiisr rdadsblb ABedibM! tALBndAE Mbdh! &bhprising the
to, enzymatic active sites and signal “sequences.
nucleffidq seppenge ipformationeal thepriesent inyentiete, A yatietyiof datetstorage structures
t Q. i ek seguence cls el nts,. hairpin
e s bl 4 S SR Cor SO oot IR i BB recordec
theredn adiudpotide|yeqeas) of Bue PasaitbinbaitionVe thechoRBbHPStdata storage
Cel |, Transformation A reconbi nant DNA vector may, for
structigge ik generdlyzpq based pn dhe meansoehwger to acsess thepraredrinformation. In
dditidhe WeehPss Y | o Qg P 80 O reoti
S e Y P B et SIS A B0 B AP Rfpreotice
sequendeeinfatmliobAtitecprbent mveuttbnc@dednyiiert leed Yenoe@iual. Thesequence
. bacterial host. In.additi.on, a bacterjal vector may be
mfo“%”ﬁ%@???ﬁ%ﬁ”%%@ o1 2 Werd) Repeessiag dextniiee fymetiedydn gammercially-
availabRIsbRwiaft soERab W NP & it LRI Rer Wrﬁ‘,‘qr?rgﬁ'e%ted in the {g))rm of an
‘ fragments or conpl enents thereof can, r exaine, e
ASCIk gt &b, tared it & eldtabateoapplivavng sudinakeDBE hSylasat Omiclepbr the like.
iLtabl e prompter, that functipns in one or nore
The SEIEY awfSdn Sbedy Gntiang mumibet o8 g Rpcessor Simpgigeing formats (e.z
text filOsH dMGalREYUATEEraD Dt CokPiiteS RANEIE Sred BRI YiaViRE trQJo?%ed thereon
are available for this rE)ur pose, -and selection of the
the nuglsptidsiennenseyaierprtion ofithelergesatinyantiory on the size of

t ' ' . ' ted.i th t d
Dol S 1 30 BT 4T ML R o
sequen(;;ednﬁwmaﬁam brovideditiara mnpmém:a?@;lé D1e8iu@0 ”’Sf@ftﬁfﬁfesthat implements
ependi ng on it nction (anplification of DNA or
the BLEF LA AT arena) e el Aot oL da55) seareh eprithms on a
Sybas¥¥sdin bin HSu&RANB Q&érﬁk}eo%e-ﬁh%a(‘ﬁﬁgﬁg{/nef ﬁ@gﬁgﬁg&ﬁl{x}ﬁ sfacglgegces such as

bacterial transfornmation gener Ut
the Umigenessjamidt BT s dhatoare wovided berenf atid ¢hat @bhtaidd hgmokgy to ORFs or
.signal sequence, an origin_of replication, opne or nore.
oot P8 aBRE SR " S OReS e Ph ot s Py i
sequerRtd OWIthY pr&eneXeRBS afd Qe GXSHLNO Yoddire EXREERFIQ N important
.and cloning vectors generally contain a selection
proteingepiich a sHzymperused inoamigo acid hiessmidisiis, mestilelismT Hiascription,
C r in necessary, for, the survival or., .
s R R RGP o Mt P s
and DNAlrtplicationdbstrivtiony Biodficatien, @6ddniindRRC S ERpALE
proteins that (a) confer resistance to antibiotics or
othsairesegi jysutien yt’helapﬁgivkglieq; Fystems @@ﬁyglanly conpptepdased systems,
hich 0356 /iy / t hot rexat Qr )
e S3AT4035550, BT KRAINLDAEE R TLSEL S Syl g et
identifpreofrmpersialp| nportabi dagmemstofi @Bt sucldit RiAMGARe of QR present
conpl ex nedia, e.g,, the gene encodi ng D al ani ne

racemase for ,
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Bacilli. Those cells that are successfully transforned
with a heterologous protein or fragment thereof
w@r@dosss@ protein conferring drug resistance PODUSING036319
survive the selection reginmen. An expression vector
inverftion. prisdusidnerainyRAcaaputet-saed ayttami @feré e uge bh@dware means,
ronoter rec?ﬂ%gl zed by the host_ bacteri al

IS
s &F@’&’ﬁ?%ﬁ%%ﬁﬁ g0 ufdiRdalyee IRalseher ecasenes information
he PER &
of t Cg i gﬂéﬂtﬁveelft%h \G;’P%rflﬁ Iﬁnu@?lgargr\%% &n@%?ﬁ%éﬁ%&gﬁ&#% “based systems of
the pesisentripeangion Compdmm 2b¢eatrp]r onooeseing uiti (CRI) cinbar meaﬁ vhtpht means,

cterial host clue f3|a amase .pronot e
and cf%% sttorgge B}ﬁglbse ‘%E ki % 3PPy jate: that 341}/ one of the currently

availghié aehpser- ws@dfﬁ?}s&!m areasfuﬁ%lg oS&use El?fﬁ@ﬁ)%senﬁh{féﬂtioﬂe
phosphat ase pronoter, trypt ophan (trp) pronoter, and
t Hs useddiesdie ‘@perashsipraimet Brotifhdr Virgeamaifs’ refies eofny rationally

R A

chosenUbdsadlog.a Thes-diatoRviopfleodlficiratibAKRA is f@@nddS@Shd the fo}dmg of the
reference to a regul atory sequence and a structura

targetymeligotlingts ¥equentssy ofriae mpdls koownriaglie attor ?rotem target motifs
e r 0 he Lin

ln BTSN FHRE, KEILAT o8 BEELRY Bl DSubhSo i aid

targetomotifo mcﬂude bet ereenbs linfieetiefo, tppormoiet 8educdCess @G SRERMLS, haupm

I ocat E‘\% eam oncod| n% .sequences), within, or
E%ﬁXPFFG O nglnﬁt(e Fpiein fUREssUGIcey.
structural nucl eoti de sequence, and which influence
t e i Meqgmbinant Xegforpan ﬁm&hﬁeﬂffmn%fnmaum i on, RNA
Prao r a or, | on th
25S g%%gr% ng tl?lﬁ%t 8%&5,11 }ha& &t %%%ﬂpsl terc gneeﬁe%ru Paflgseg circular
plasmskqliéa oestorraystenn medyubke a it edtsr, or plaﬁﬁidaéﬂ b bﬁﬁﬂ)@é vectors or

s FESHEL S A IORLERLS ko ccp SE LGl
bacteri2 (RGN 1 9dif ﬂ%ﬁ&&&ﬁ%c{opqnir})t ié% an %gﬁgg}?ﬁ L% oy I&J&?em acid

expr essi on constructs can

momcb@ét@r |S§1 f@fénorreSEQA i NE:i rthmglght $HQ EBCN@I‘906 or fragments or
contai,n at | east an

: tors typical.l ,
compIgfe iR LI a0k B B0 ity SR R e v et i control of
a sultéﬂlé @V\ﬁnét&eth‘éﬁ GirRtiohOin HheLHF ﬁfo?e mhi&bsal E&ét?ﬁ?‘ dri%PREMession of a

to result fromreconbi nati ons between honol ogous
linkedjcqdingesequance pr ether PN saquencer Mdnycteconoare r&eaﬂa’édﬁ for this purpose,

| nstruct
ond AR o BOROTAL! DRSSPI REETRAY B Bk DY e o
be 1115@rtadanm>sthmec(tcﬁﬁmﬂ ti@Fardef)r hdsht@bodel tRAsMHRBEOHSth tA®Vector. Each
SO be conpri sed of bacteriophage or transposon

Vecmrscé)&?é% Jaroug, somppRents epprding onaits Smeipppmphfieationaet DNA or
expresSIO A EN’S‘&) %dOCBG ?#t{cﬁpcllr 310¥te ey (N?thcﬁﬁ]l%ﬁ“mi n(%lﬁ}gaﬁ%)g% 2l vector

nore of the abov I ste onents e
compongRts ey b?atﬂlabmmsmmianom gemarally&nb]aﬁe; dup h@&fdﬂt tmired tENAe or more
nent s ar%tc eaved, tailored, and re-ligated in the

f
of the ff:}? 1ng. & signd sgqbwg,r%p( gnglﬁé)fﬁpggsﬁp% on,eém}pqargdselectable marker
genes, Rx@apitmicBiec pvaiotaa 18wﬁ%§th@ E)kﬁ!essﬁ?ﬁmf%§ rgﬁ%ﬁu.%’ PRLQY S

i nclude, but are not limted unct’i onal
EEXPE%ﬂsloncﬁnérﬁlQ@n&ﬁ@t@i ;gp@@gﬂjonontautamekecsmo: lewes also referred to as

a selec%%}#?%@%%% %é%@@%@& e S pé()%?&%fé?:egﬁ%g%qoﬁ QSS%)JB\PVELI or growth of
transfoemaah’bbﬂ ceHs Rrowa 1nVa selidchi®e auipireneddiuR! ThpRAMRIMction genes encode
may be ated into the vector in frane wth

Pmteméég eﬂ%b é%nf%feStSF?@ca aalibietien erapthwetoximsdeghemmpiciliin, neomycin,
subsequent 7 residues of (3-gal actosidase so that a
hybrid protein is produced; plN vectors
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(Van He eke and Schuster, 1989); and the |like. A yeast
reconbi nant construct can typically include one or

woeog/0sd65¢ he fol l owi ng: a pronoter sequence, POFUSIN06/036319
partner sequence, |eader sequence, transcription

methpmemten @r wmcydamuéﬂmemp%nmﬂt awtaRiphicriicRicied HS8) supply critical
be conbj ned jnto an expression cassette

““tﬂ%m? B amag} A8 68 FOEPSE AnSdie 4.5 B gelmenceding agl@me racemase for
Bacil8X Th3sd ¢ PEDER AR su%!:éasgﬁﬂ& tl(aﬁsfgrme c‘ﬁ tR3 We%?gl?gmlg protem o fragment

stabl e mai ntenance in a

therepippédea, pr?ﬂl@m ¢®xr5¢rr1ng ldrtrmysmthmﬁanﬂ\nmsrﬁphve tHel s8I ction regimen.
ai ned, for

1l to
o S EBess i ot OF bibtig s SR R Foreipregiéadpdtlp promoter
that iB@&doghikd B%r R ﬁ&t%@teﬁﬁﬂ)ﬂ 56 tdn@Ns ogéﬁﬂ'@]ﬁ(fﬁfto SHE Quclem acid

east- bacteria shuttle vectors i ncl
enco%%tfﬁeqxam@ie dhe numgm)amdpﬁb]{ectul@ Brodke dte El Y, vlb%@@ba mRNA or

fr agﬂ%ﬂg he%egg 1f71 % é}fuﬁ@? %romoéq{é Bqlgagg%@g Bﬁaywrcﬁ Il[?%/.lﬂt;gq;al hosts include
B~1aciph1a§d1pxdmoﬁerhE OFHILR PHadeD8d PR 336th el Hld gepst gﬁl'aé‘[ose romoter,

have a copy nunber ranging from abouf to a
arabingsg RT%IPE%I plkalipg phogihatage ammpten,soyptApm&tm)o pranctengand the

i B0 SO PR ot by SHRRERL IR B e e

promMsefH&wm&&ﬂh@ﬂ@ﬁwh%ct‘éﬁﬁmﬁd\mﬂﬂe pRIM s @\% duiy@dlef rom
nmet abol i ¢ pat hway.

genes engodi ng enzynes in the
E&g‘ﬁ’pfF@% Bf’er%lgl&' Hefesas readuigerefrenstivolo dahgulaioge segence and a
s’cru.ct{u’ﬁpHiuc(c'c;yFJ dQ eééﬁl%é‘l)mea%g OJchatQ" ethe gﬂegﬁﬁ{g& ae‘?‘eqhence causes regulated

gl ucose- 6- te Isonera

expreggignoef the dilehgd:isirlﬁ‘aﬂphbmpﬂmmde setﬁi&ydsr oganaktory GAudices” or “control

e (oK E0c,  PROSPROLI Vel OLTASE, e oo, it

or dowitrelm: &Mﬂ&hnslai@@ sé/cﬁﬁﬁéesf) fsﬁ’ﬁ&ﬁral ﬁﬁ‘&l@&icﬁgsegﬁén@e and which
phosphat ase, al so provi des use pronoter se

1nﬂue(1q@,&1ﬁdﬁglmg 9@’(1 lavel, or13@3int of rraastdiptipmnRNAs pmcbﬂing:or stability, or
0 functl on as

transl:f%{g)glg?it € astsha‘t tsego HR ﬁcﬁlycg?otﬁg %ﬁ‘%@&a: e%q, 6‘(@@( Sfgiences may

prono

1nclud|e I’p?rbmde:rsl, hﬁané@l:iloﬁ Qléﬂe@ts@dj%né&q URIRGR, lohRdRErst Qe ﬁ)ogAs'?ructures
transcription activation region (U S’ Patent .

repressordfingsequeRres, ad pohedynylsticarptagition sequamsey aththo ike.
t
L P B S IR0 PO R T R BT i Hpacteia genome

with :gi ynicgryﬂmg; veetay rTEIﬂtegﬁa‘tﬁnngMS ttgpitlBs @odthins i ldast Bné NBquence

h 1 {sl er natlee %@ t he expression constructs can be
omo P%‘i‘k?g Partsrigl ehiompaame tgeér%mvs\/ﬁhﬁ Hveckon tp rm@@raéq |In@grauons

V&L LNt fr&h
appea one sequencg%gﬁr}gﬁ%tg%%g B%e%mkenaﬁé&ﬁr ormsbrre&t Ha‘?cg and the
bacterig| clmosmne VE@t example, imeggting esctan dopteted sttty DNefrainVarious

Bacﬂl\} \éﬁrg ns nﬁ%gra?eh{ng% aﬁoﬁg%cﬁli &S %ggs%g@;lﬁ |1§’)7( ,Brgg)zslln?egratmg vectors

may alse berdaipakéDBs bRRETSHAR &&n@h& ) rcBs. !
and thg@?east chr ormso%re (Orr-9 Weaver ectes aﬁﬁlc‘i’a‘%%%;ors are also

lmownAﬁﬂilerﬂrégr ating vector may be directed to a specific
l@&ﬂfruétfbny %?Sgulg%le %(I:tggst 'ﬁgfi’tﬁt he, appr Sﬁ ;rlnstlggto r theS@,Qove -listed

ogous sequence

compoﬁlm‘ts \dami@s ﬁﬁndarc?élec‘é@b%%?mﬁet@&n?ﬁys USZORR/0pAZARs or DNA

e or nore expressi on constructs may

pr
ffagmqnﬁt ag rcﬁaaéed pedars| 3pdaerligatadriy thedemms defiredte @n@namﬂw plasmids
irddl Of r t
roquirdl B DL T R BhlerfloxBleps ot SRR S0 RS % ot timited 1o,
the muliifohamnaidE. sdijclening anfl explessip @s@ails sutly o BLeRCHHITe (Stratagene,
plant to achieve pest inhibitory | evels of expression

of one or
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nore dsRNA nol ecul es. A transformation vector can be
readi ly prepared using nethods available in the art.
wab@7smwesf or mat i on vect or conpri ses one or NDPET/US2006/036319
nucl eoti de sequences that is/are capable of being
La Joltd, WS it hetH, Goraekatife, miob e uligifandptoiein or Sfagment thereof, may be

substanti al | honol ogous and/ or co | enent ar
ligatedpintapthe ﬁ@ﬁé@%é@lﬁ%ﬂﬁsé’%ﬂb BRSIESFC éfafe W%teﬂé@%g Melpnd the
{
v, 55l PR LR UELIART0 M 55 o en RIS i v

(VanH%cB%ﬁﬂSVlaJsltﬁtpl%%|aﬂldt]$eela1teences of the genone of the

insect. The transformation vectar n&qv] be ter ITEdfﬁ'l ol
dADrAsts AT pigant C@H&%V%F@& ¥ Ipgpdls,agp onmorg of the following: a
C nt eG4t 1enBS efehd &0 Mdfuhce? AfMseription termination
promo“t& g@gﬂﬁﬁlfg% e or% Sc i meric genggtdlhc ¢ const?u%t A
sequelwa; mSélleCta‘gle nedrker. Thest dlernentofart be combived intp puerpesyion cassette,
npri.se, for exa

iR v SR, R B BRI, pement .

plasm@f EapabRLE stablANSifleh MR in 9 '1185t°§ucHQ§ Seftt ofBaderf Théeeplicon may
ment | one erein all or part of a transcript,

have tweereplicaiioni SysheomRD Itlmgaﬂb\wmg ‘e‘tl to her mpitainest, fameppple, in yeast for

expreqrsrm}j)ble 'ﬁﬁr@@%’@ﬁ%g %r}?qﬁ ﬂm{lﬁ %H& ; *hgvhﬁg{t]cfo% %Qaﬁéle@ of s?ch yeast-

bacte%u&Mw?Emcmdlaemizanotsmmazf m’r mavPppCVe¢Batke ef al., 1984), and
nprises an isolated and purifi ed DNA nol,

|
YRp1Z dipnibeomb o abr EWRcin oA P RRESSIY e high or low copy
|
numb%rroh@esﬁﬁl ;3 é\gﬁllg coggc Slglngg Bﬁgmgfe @2? ?ﬁgﬁ]{u{éhg¥g¢9 h@fber ranging

from 065 & vvat 200, 2EQPRANG! aboﬁtmOCtu ghoﬁE[@Ol D hNed <9>®611m9g g digh copy
forth in the sequence Ilstl Eh nucl eo

numbesajefati€ avill @éﬁpfg@bg/ Igwg é @datppre&re%gag?y gsleagf,about 20.
Rﬁa‘eﬁ[ g‘p éreowlic}tgy &g@e&c&ﬂaﬂ%@ﬁn’%@& Frof\beret @H&)‘Eﬁﬂgoénz%@s in the

repeats of or a part of
metabbac @athemy Astmbdtof Sivk dohis molude wﬂc@h@bdﬁwﬁmm@a&er@Dﬂ) (EP O

2840485 e o AR AT PE RS E RO TREot Ao yge-3-phosphate-

dehyd%ng%hﬁgé EGAPEHC & ADRY, eﬁbx\blﬂhbéen pth&o‘ﬁthokﬁmS@ qpHehchoglycerate
may "al so contain’'a five prinme (5) untranslated
mutasb,emﬂepyrse:qu @ma@e RyK)e(EP @ 3@1[%1469 Fhe \ypryt Pﬁ&ﬁ ZERf @@codmg acid
| at
posoR g e S BT ol ARl 108 sadion,

synth&fRGPHEM6Res ﬂhﬁ@dfﬁ ARRcirda ﬁa@ftﬁalgﬁﬁﬂacu@hmeaw pfromotes. Examples of -
production of nore than one dsRNA for Ixﬂ@' bitin

such @huﬂeggmgwr&)mcmg tla ARGE reeplgtory sequanessiinked ip the ‘?fé}’gt&“smpﬂon
actlvat‘gﬁﬁtreglg}ﬁeﬁg ?W WhRecaby Ml 4 sE@ash)! YEﬁﬁﬁﬁl%@o@ttﬁanscnptmn

{mhose sequence correspon sto
tem1ﬁdﬁ@{seqm@ﬁ:&nﬁnd ottlerf feastemtogered seroamtiva seqwdnicese dudhmsghese coding

Conposi nt. f.or. expression in a
for gIY“rO&%BCg"éWV@%Ia%inOW @éﬁ?ﬁgq’?\?@w n the aﬁF asnid of the
P rAﬁt%ﬁ{Htwagh ﬁ‘%t éxﬁo Pesgibh 8akrueRA bR '1&9%%Eed| iffSthe g/g&t PBome with

segnment ¢ dified by the 2007/ 03
an intBGERihIS20067. D368 bEng sexore wyHicallyi contain iatolﬁastjfonggmqen@pnlggmologous

o 2 A SRR S50 T SRURPSEoPUELE, FPDSIGS orin

homoﬁd?gl%ué) t&pRRdes! ARG 188 @it todstict! Reegrhnidtistippeantioatsult from
ti pl'e genes, the genes to be inhi bi t ed can b%{
recondinations defvasm homolegavs PNAck: the sisetor aad ithe gpef chyqgrosome (Orr-

Weavleﬂ Qta %Iﬁ?l;%ﬁf %r’flbl%g?tg%r%ﬁg %&oﬁ inaghb% dlfé%fae‘atto cﬁoﬁfeﬁﬂc 1@&%”1’&1 yeast by

enes can erived from
selectiid the bpYopiiang @oh®ldgoussd@endedobinohdion ih te veatgeSesfOrr-Weaver ef
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I nsects agai nst which the agent is effective. \Wen
mul tiple genes are targeted for suppression or a
W@ eoniosssto on of expressi on and suppressi on, a PCT/US2006/036319
pol yci stronic DNA el ement can be fabricated as
! : : . m :
al, subfs (il B gﬁrﬁg’gp%bsﬁ&{zgog14%-&0”%%91551 idbitate, BRRiBITAUtTRAng lovels of
recom‘rbmatﬁtprmmmprodimdeﬂélimntetm dﬁBS)spem es are al so vvel I
kﬁhwn in the Pro seful f.or expr T’Sit%n of £
eybrgﬁqqt draer Hn sgr&og E ansﬁggvéat@ﬂg? pucleotide sequence o
the pré(;@ﬁ'l.“fﬁ'v@ﬁtﬁm in¥d E%Jlant 9:6! %l‘ﬁ@'&é -ﬁlest QhhiBRAS eVl bY @x@8ssion of one or
escribed in , and/ or pronoters
more dMAa*n@leculwpdr aramSjom@ggn arleet@r cslpémelraadlly p@g@neétu@mg methods -

availafp Gp Bt ThE PROROTHEOBIRAH SO Baioh 956 of P PUPEOtde ppauences

that istal® ¢ 1%\%%3%10 I%ﬁﬂgv&zﬁ{semi%ar tot /£ RN 1618610 fandl BatPikage Bibstantially
I nvention ., for optimmcontrol of species that

homolpgmd and/crro@tmplem@ntarryav ore P Bqse appleotide seawensss queaded by the
st .l evel s &8s 95840 S: W
snonf GG L5 R, OF TSN SBEE ekl o
expresﬁ@ﬁ of beesstbde st ik Ir@eai’vé n&l’:l@oﬂ(dm)smmm:ei bethe aetorfid of 1hb insect.
al ., 2000; U.S. Patent No. 583788and6495§fs) Aa
r BesomrisFrametipecielanay botermaeha dFIRIA consiy 2 0 be defined
as a ref:ﬁmﬁﬁlltaﬁt otk 4 'sgc"‘ill é rol &Rf h %&é’ﬁcsiﬁJ) gGiiebl & cﬂﬁﬁéﬁ%r genetic
gonters a se ecta enot pe on p ant cel
constniz®l @céldbletic gemsticatoastmy oﬁt}sq:réxenmssehttom may emnprﬁswr for example,
pl.ants or plant_cells that contain the exogenous

noleofge | whencge ] HEOURE o §F OIS pEFERSS TEPSCIPBr diifs Opmore sense

transcripts, eC&EMord BY 8 OMthe TiSreRBAtGIed "WheRAE 88 ®r PO &l @ranscript
resi stance, antibiotic resistance (e.g., kanamycin,

therefrcmms&ommcﬂogymtn allhgrgpanhycam RNt snoleculepgorhpnising pi &NA sequence

encoddf En il ik disne MBRIAER Sionf bl T v 1 00 (o, a

NeQreeRMHotheh teosias: tfﬁéfokrﬁﬁl@dﬁ’fdcfbrfc@ﬁlgﬁ%@ﬁﬁﬁsaaﬁd @84 purified
be sel ected for using kananycin etc a bar

DNA garleculihi compeisiigs af promsie W&Vﬁhééilﬂfﬁén’:@e ong qfyfmgEg nucleotide
EPSP i h o)
senenfont (3 BB IR £60 FDERHRS B LRROB I Retca o e wouw

consistifly &f SPOAPNO;1 tardtigh SHQ EIBKOJQ%:&@&eefcﬁﬂnhhhssbqgem:e listing. The
§ALS) whi ch confers im dazol i nope or %JI f ur ea .
nucleotide jssgumee HEPSa® FEEHERL r Odmge 2l & AL A Bffgent within a

I
erge AR, BnEHE"oc OB EAAE LA U550 B s
pest RNA18TAd DNA nedemuds nanpmmgtthe; eEPresHs tveaior m@y talpe contain a

_present invention so i ncl ud r eenab
ﬁmcnqx@fwéqon S8R SR QB?IEO'?‘%& SURRE G dﬁféao@ag Wﬁe{l‘iﬁ or even within
the co&fﬁ@rs%aﬁérfég afkeX B! oY con®hih @ Ghsnﬁ%%emﬁrdnﬁﬁ{eddl@a@r sequence

R- gl ucuroni dase or uidA g eneds1 i'ch encodes an
(ie., aeﬁfzmwr 5’6 TRD mReitipheB HeSGepat Uspuost 0863ty peigh of translation
tiat i ch various chronogeni c substrates are known
mll’“f’ﬁefferson 1987; Jefferson et al., 1987); an R-l1ocus
a8 ant WanSRrANER0RS 1 ridyOciitdin kbRiensS gl ese v one gene, thus

production of anthocyanin p| gnents (red col or

allownp,g predugtigselagoreriam erodsRilA ordphlbﬂg[ggagyresgon of %wo Or more genes
n celléﬁf a?&é@tﬁ?egle BRL Siciti S Lt faf'tewv\ﬁlt reﬁcﬁ \;/aapp}gczﬁ): thefl s ﬁqlt% of DNA

es an enzyne I'ous chronoge

whoseSé@sdncattegespoads k)rthmréﬁngm diPARACEer@s chnt bmgabined into a single
cephal osporin); a luciferase gene

1986) a.
compo,ggﬁqa PNy& esmpent ;f%rv@(pgpsgpn ma traq ggaiy p&ﬁ %tltg Lydy. %lpl)asnand of the -
presenf %\%th QXY I6R3R hiRleaa6hes DPN/E sbgment can be modified by the
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chronogeni ¢ catechol s; an a-anyl ase gene (lkatu et
al ., 1990); a tyrosinase gene (Katz et al., 1983)
wohiicl3ssecodes an enzyne capabl e of oxidi zi ng PET/OSIN@036319
to DOPA and dopaqui none which in turn condenses to
sequqmilahmsnmoanoitxddﬂgaiahm|sdgaents \betveden it @inli@RSr and promoter and

hr onogeni ¢ al.act ose substrate. Preferred plant
termifitop SPEiSReRS: ot Pedrsricaniel et of Sascpissent yeentien designed for the

inhibRiGRSEN rﬂuf?i le §Q{e ohfe %@ﬁésl{mbt‘:g]% %ng% %gi?ecp 'ﬁ%‘m the same insect

Pat ent No 5, 4,69
specigs 50 1orde7 tcamhmeOtMZﬁfm]z¢nes$\glfoﬁ)actﬁeot ueontdol Zp@enedn certain

are .al so nd known in the
e RS IRe b s o b MG R et R 1self fo Aoty ispaden the range of
tsnatdifle ARbe il seémsrd
msec(slggs) ggvanﬂfgwg 3 ﬁKffgee&? glgsg)w iy S 1%15\%5&1%# argeted for
suppigeshet af amm@q@wamé rexpression and sepfuessioa, buyotydidalc DNA element

cn ERGARARRTS Pl G0 B0CRREE ) ek 585 Bab RuRAD . s

200440029293, nant DNA construct by site-specific
integration. Several site-specific reconbination
syPpierehas fungiiench difierorh plent tSpecmm@ﬁu aisp Wqﬂl Jamvm 1n the art.

ek W00 e e S BEL AR o e, RO L e25R:  oc,

viral, Syithetid, ©r wehdtivatsvef a3rdeseribed fin Odetli ol qf 9$B)S nd?&d prdrloRirs that are
e currfnt invention are believed to

| tempatgdy u@g&\ﬂe t CRETSINa dgeHetho dnbysraipdpmpmally afegplated.  Preferred
prombt@ltsrlﬂglﬂﬁg "E‘hé Eﬁlﬂg@e(ﬁ@!ﬁ%[\/ 35§ ans%’%ng thé %M\Qﬁg gl%n}/ot@r For the

such OFITH I on

' purpopq: gf sl msfmt uﬁmﬂwml d ghfa?topamu,m t&8R)], ofBpecies that feed on roots, it
(Potrykus

my QPRERRNL Sophgt e o o uptale Cholt s 0
~of plaﬁts334 nﬁﬁl%)sr opbboﬂghﬁa'-i%écpﬁroﬁ'lott&s fhid 6QR 1ﬁéﬁtﬁ’ie eang aggfq?o in the
(Ka ler et ii., U S. Patent No. 5, V‘éln

art (Lwegzl ﬁQ@%rW SNBatest, M@Zﬁ $AT5Y18 abg 6,48G5#BRCt er | um rredl at ed

t na U, S, Pat ent 1,616

IR B4 Bual ] Shofe o FE by ki v picany
compnﬂaai eﬂecnﬂﬂé ingdrea thht Snfdtabeblectible fhe 5[%18@’ 3 pléﬁt %ells Selectable

. 5,538,877, and U. S. Patent 80),
mafkeéﬁt @ay ?}SP Sagred esclsshior planfsa pnt celischal qu@sn ﬁl@@hog@mus nucleic
|y C

s LSRRy BT RULS bl ol B0 TREESE TR gy may cnode
biocids pestitare, :uhrbldtrcaﬁsgemec(e @t [khSarngim, ®4lr83g&ﬁﬁycaﬁ efgkdthtin, efc.),

.- 27 WD 2007/ 035650
or hefé@%]fi% %8?6‘0%6@% lyDRpsatfo gk Sramples o salep@hlegnarkers include, but
are nok 1iBARALH] L& BHSwRRH SRS RARM { n £6EBHOL QEPUS: be selected for

nucleic acids in plants in parti ar are known
using hﬁgﬂnb'élméﬂd S ha bhlegema ovhédhocadles fts bpalaphiod e«zhstzhm&m mutant EPSP
ans ants that exhihit redu

synthap ars #e e ? En te Tes (f ;
L eV hish e er s pBagis st ynce: mpese gsBed hfesistance
to broﬁi&b&lj’lmﬁsa ikt fa@&bl&@ﬁa@synfﬂa@é"geﬁer @@é)%ﬁﬁhlcgﬂfeyg ﬁgf%;o inone or

can be prepared, for exanplé, by inserting the
sulfonyhugrdy EsttANTBC ped & austeiiredpisc registrait HOHERNgénwt 0 Enaamiles of such
I d L 10 t
solectdhf BELRE LTt PMAMERLOGE o7 S el Rastdsh, e e d 708 anc
6J180ﬁﬁ|fy|ng the natural gene transfer syst em of
robacéerlufn tumefaci ens. The natural system

nﬁ?F?%’} Wty ¥ROTrOT (copFrict jof dhéumgaenblla\wgg may also include a
soreen@BUAMREND Serck AL nEEAIEH dayp? gg;eptoaﬁl hbNey %&{1 S emplary

transtferred to transtor
screengtie nifirkers include a B-glucuronidase or uidA gene (GUS) which encodes an enzyme
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plasm d, the vir region, is responsible for T-DNA
transfer. The T-DNA region is bordered by term nal

WO e@eas®s0 I n the nodified binary vectors the PCT/US2006/036319
tunor -i nduci ng genes have been deleted and the

for W@%&@oﬁggﬁ%ﬁggggggg t%f‘eg' ﬁhﬁ)ﬁz&dﬁﬁﬁ% rsdif ggk?eﬁeﬁfgﬂﬁﬁ ©f al., 1987);
an R-Tdeas 'gene; gwhich nygoddsso pmht:arthat aeguih‘res ttmo Ipeodmn&e roffamthocyamn
piEmeBiidred el I ETCIRORo Do LIRa s HESTA i BRie feRs Sutcliff o
al., 19‘7@5 géﬁn@fn@ eﬁU&ﬁ% r%ﬁ e% %ﬁ?’”ﬂ& SRR BBud HdoRlogeRiE | sHbsthites are

ains eni ¢ plant f si ng Agrobacteriunz
knowﬁ (s PADYEE, ochroebpends ceptpilaspotiy); adosifeaasesgeac Omgbleal., 1986) a

e reco ce nse e into on
WIE SER7 OO dh it LS DETHER SIS ACARehd ety gen convert
chrom§g&hc LiedRee ﬁh G- a?ﬁ)ﬁﬂéesgeﬁé &1 4160 19, 4 QroisnAE| Igage (Katz et al.,

erozy OUS for tthe inserted exogenous sequence.
1983) wlacis gmudcs ph &NTyrho n@m}v@oq&omtzhlg yesspiecto POPA and d0paqu1n0ne

nsgene can, be pbtai ned b epend
which g ISR P o GERREC o dhientast o feE T AEERE ¥ Emozento o
galactbRUubiird. the F1 seed produced will be hom)zygous Wi th
respect to the transgene. Cerminating F1 seed results

i Rrffirendt planthaanséamatien tvestordincide Hbessr dziygdsirary o1 plasmid of
Agrobg?%gﬁﬁ%?gs' % Xdﬁe tsypg".a' 'tX.tsPZLﬁE‘ Nfé\'%% D501 @3l MPhgs 937,

SS §/g,[ ha e di stinction’
5,501,b61 we® PRl 2Y nggﬂgﬁﬂaaaﬁdumquﬂasémde(qr “Ri”) are also useful
zygosity assay). C.. Nucleic Acid pression and Targ

and kngsyfeingig frtesQ hpﬁ@%@gmaqsm@ﬁ@%ﬂewaw%ge thaée ﬁclosed
t rget
o VUL ERPL MBOREIH o, O IS} BP0 98
plnagensrahitds predirredpo agtesdnce Itfmotmnairrsécnnbmwt AINAtat ealohsspecific
and tr nsf or med LE|c_)ll ant.s be e red.to exgr es

locaticghp HPIOEEORE: 1reHERMATR e BB HESCR Pigiagt DNA
constrd@' B Rtk Y RIBY 'n‘i’t@gﬁn@@St SHfePdl eﬁfe'—s‘f)@mﬁf:fl%%mblﬁﬂl@&? systems exist

sequences nmay be Used for gene suppression in a pest
whicharghmowmio fimetiebimplests chalgde ¢re-loppedisciosnt myUth é’at&at; #,959,317

andFl%FE;fSaa%ﬁgféF i VRGPS 28R Suppr ossion” are
kn t hods
1S Doty Suc=BeTAIR 06 BP0 41 6 REGHER iy piient thvention

are beh@\ye%l % atas Qﬁuﬁﬂ%ﬁ? rrheﬁhd)d) By tehiARIIN 206 BE iSHARREASRD a cell,
transl ati on of NA. Gene suppression is also

such asfhyedidet] delwryrea @Nm @ucle dui by P -ofediatast winsfasmstion off protoplasts

(Omlrfjlieg P SR8y, eaﬁ?c%ggwgl@ﬁogg&gﬁg%ﬂe%' BRI dptake (Potrykus e al,

1985) th%l@&fo'prah@ﬂ@U S. PhieRt N& SS ,984. 25X Slh+f 4 AAGEH inithi ﬁﬁtfdn o@ﬂﬁ& fibers
pression i s nedi at ed the honnlgfé bet wee

(Kaepnlm eb il 1939;t Ugt- %ltemmc’t aA3ER Y hawyl rrP&teﬁfeh\E’ ér464 765), by
d+f

Agrobgcgchlrng_rg 6%&@&8% ‘E%gb]b g&‘tgot%r (. ge g‘ﬁ%ﬁﬁw %d%]ﬁ 661%“ Gnd RES. Patent No.

5,563 eiﬁz)petrﬁlsm acceleaattbur ef BINA. toatbd @artside (UaRt PabntaNa. 5, 550 318; U.S.

e SEC bty b o, 2L e ATt 1 Sl e
techm@?e? Rt \A.‘J:ﬁgse% &eft op%rtuﬁllil bRy SRS nfy 1%%9&1& ®anéBrmed. In the

I's call ed co-Ssuppression,
case dntmﬂmﬂnkar opeae, athie otmantsgerst f eedls mhptbd sembﬂatﬁdl into transgenic
.anti-sense suppression, or in both orientations
OrgaMidducing a dsRNA to effect what is called RNA
interference (RNA).
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Transcri ptional suppression is nmediated by the
presence in the cell of a dsRNA gene suppression
wag@nn3wmihi bi ti ng substantial sequence identitpCT/OSA06/036319
pronot er DNA sequence or the conplenent thereof to
el feBidlds Whathe IcheakiBh OF HafsdeRicaiaré SRP EBIredsiHSF heterologous nucleic
suppression. Gene suppression nmay be effective
acids &gplantst inaparadiilarearpl knownganmkmay decisgt edfithvithdr nacleicadcids provided

.e.g., to, provid [ an i th reduced | ev 0
hereingip irtnek ARG Tyt AR ey dediERd SEbenfbioniriing by a target
pest oBganisBfl ¥s@dad EB!18ofor@B. ARt LEfoMMbERONEEs (88 prepared, for
suppression can al so be effective agai nst- target

exampeney inseriingthe peBNA trteducingy npelgiesecidy dissinsadtheseinnito plant

mat erial .cont gi.nin S f [
trans QHRialbp FectPy o f a0t e Fose SBRHRE Ol RPA Teqtpsvstom has bean
derive@ X1 R56&ifANg ®le BAIGrad Felﬁ@fr@lsfé}@yﬁie@lg_&ﬁmgiwa&‘t@fmﬁzinfﬁz@fa@[e)is. The
sequences In the cells of the pest.

naturapggstem repmispplaren il (Gener-induging)edasmids woniahing §clgege segment,

or Qll: e t0, .1 ne. expr [ ' .
S L e L e
plasmfel, HeS:iBRPionpis2E&pohéiBle fanT-TAN A Idanfief). THTE-IMSA rofion is bordered by

_dsSRNA to_suppress genes in plants is.disclosed in
termingbyepses;0In %Wﬁ@%@@ﬁrmestorﬁs%éﬁmor-mﬂng agﬁpwave\ﬁgen deleted

URL LGS ¢ i RQ3LA061 5864 Borred by th
and t a%%?%pﬁ]?h?g‘{lf g‘%&%l\bqﬁggﬁéaésd, tg(rjltg",m%and US patent oY e
T-DNAdsordé, 5060669, ThoT-BeRREnAPElso Aotteined sdleethblrendrset fof efficient

ost. transcriptional .gene suppression i.n plants.
recov @R aF 4R ZBt RIANSLRECEEYF BCUHIAR TS S B TN sgauences fo
transflrsBOS &Y 4 BEN RN WM EMudiGe adigbi | 1 zed, e.g., as a
hairpin and stemand loop structure. A preferred DNA
canalfdclic Iﬁ&tefohﬁgﬁ Ilﬂgﬁ.pg%tob&{léﬂéﬁ r- sk @hation gﬁcgﬁods ’%/pically
suppresSsion 1s one In ich a first segnment encodes a
contaiffNA singld bintple gecambineini DRSASequencd est@ed drto exbichidnigsgme and is

substantial identity t t of a t d .
e Lol ' 0,5 BEAEE, G128 G578 CBLABLSE . g
heterogu oS TeL AR IRAEA ERLRAGOGNEhAN RN arR¥&iiBipldr? thomozygous with

stantial conplenentarity to the first segnent. Such
respech tccotratsgens candrembtzinedt bwaéél@g ioimdepesdenicegneganyiransgenic plant to

T e o R R
transgBfel / USRARRRAHS 83 1ded fresullfs il @1 HRO thitl ®e Sege® fiGeBeterozygosity or

l'inking the two segnents (see W94/01550, W98/ 05770,
homozygosifo 2ymedysusing a sz 0BAGeerebayplifigationfssry that allows for

e STRRATER S BUTEERLARASEL! e lGid,

expression. resylts in.transeriptpon of a stabilized

R segﬁgﬁge&lﬁﬂéﬁprf%‘%’b%ﬁ%%%ﬁ% eﬁBHBT%‘%@ﬁs to an

Rie pRE&R Uheenfibn Préaagehedn geftpleNa aanifoseat hédat symbiont pest
conprises an RNA sequence encoded by a nucleotide

target qugandsinetreistormedt Mantgesilsnandofransfimefiiplapts anghihgir progeny. The
far . . : 1
wanstEHBTAE PISRE i RERHES 3 210 Bt RSy SERUENE o more of
the dsRNIOWNsiRAPU kajuentesafesdrited hecdie af preideegpenpetective effect. These
corresponding to the target gene in the .cells é{ 2 1ucine th
sequencss gBeyY PRSEEH 105 S5RF SHPRESSIQh N (51 PoSHPTEInisPy Sty frdhging the
predatibil lg}gthE st rPPhiloter bl HIERPMEE GHRY: %gﬂﬁbﬁ)fnt bhRnRhESKhised herein
Invention i s sequence-specific in that nucleotide
the werdy (fgamesuppoassies’permdintepded to heferd tophrex of thegivolk-kapwn taethods for
RNA are targeted for genetic inhibition. RNA
contai ning a nucl eoti de sequences identical to a
portion of the target gene is preferred for
i nhi bition. RNA sequences -
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with insertions, deletions, and single point nmutations
relative to the target sequence have al so been found
W0 eo@3wshd ective for inhibition: In perfor manceCDiS100€036319
_present invention, it is preferred that the
reducih% hhdilévelsy ofl gENAtranstriptien porthRNA afd/oheubsequett tgesition of the
share at |east from about 80% sequence identity, or
rOm about 90% sequence identity, or from about 95%
ﬂf@grésQSﬁ'td Ao irRéndel ?MQ@HI@ rSIADBYFPRGABin expression from a
or even about 100% sequence idéntity.
gene oé?\latcﬁbﬂn@t seyednge indhediog pbsitransegpioanab gertersupRdssiompnd eranscnptlonal

defined functiqgnally as a nucl.eoti.d e t-hat
Suppres B PSRN BHPRAL £ G SWRESS R o P BeDPY HisoliqmplgRy betfveen of

all or QEEE of b 33SGA! t%scnb%d'f?cﬁﬁ alddgflof edding @Qﬁéﬁbe&&%@%ﬁ% suppression

biting a greater honology conpensates for a égﬁr
and tlhaes:srregrpomhhlggdmﬂ)ls estraedade RINFh euseé nigt hSU(QPIGlSﬁ@n,l d@fhtrie to the

a3 S9OSR SR e bl I R oyl e
for blﬂ}i‘?ﬁm filosofel. qug &QﬁscﬁBe«ﬂRN@I & betih e s?.ﬁsel&@entauon to effect what
nucl €oti des shoul d be used, though a sequence . o

is callyd ecatpprassionaipotie 200sBeD orisuielian e ddlechstel I%éaﬂed anti-sense

f d, d a
€5t O SoPp R UG e RS WGPy g geed e

interf#@REMANAG).0on the size of the target gene. The
i nvention has the_ advantage of_ being ahle %er%\el
s Erpusninsionalrsugprcssiaen isaediaied My tB%P’@ﬁ?}@EtUé&hedﬁf‘é plha dsRNA gene
net i
sopr S5 g OO BBt AqBEIOSTRERNY AT e DY, govnce o
the colffqﬂ@ﬁaﬂteherayf rmo&ffme\daat s txderadisiol aﬂwohwh@lttxgy su.pagﬁsmm Gene
need to be f | engt rel.ative to

Suppﬂiﬁﬁlioﬁfé?li‘/y OF aﬁ#ﬁeeweptag% Rstot Aty PBR £e0G 9588918@3@%1 Bk @8- o
T; nhanced

poi e sl RS it Aol e gt
or redaemﬂulemie of buleffteted nbwebedicn Ghre RAressidn AR atsq rhjeﬁtffqgéﬁ@ against

IS e practice the ent
e S S56H) B P aBo 1E B Py b Henive sone
supprés@&'bﬁ Qbefl€ RBe @R PIIB SRR edByinhbitiatpprtisetle Bypressiaiiof 6@ or more
ei thef the endogénous target RNA or the protein

homobgowwxmyemﬁaw wanensopn theeella phthe Bt tromgeriptional genc
cons | f

suppr(g,ﬁlgﬁ]% aatnI o%ﬁ% > t p&e &ietnlte% ?xgcoke}%lﬁée’tg gg\?é'@ﬁnr@élonl m plant cells is

discloS¥dgaNTUSSN PateBbAL 5Ll19’$,0552r5 QSJEHSQQ 528391 SRNAnd rig2 3, G20 ﬁ'@e use of

Il k t f
RN R EHITESSSRET PRI Fokelr S s TR0 a0 e Ve a0 AaBEd 1ps. Patent
Appllgagﬁbsﬁmﬁgtlérﬁ Nd? %O@:ydl%gﬁ belxﬁoﬂy(g/?% 1696, 00UPPABMC Alpplication
gentanyci n, hygromycin ananyci n I nconyci n,
No. 10/8SERO0; endel S, Pptlanfslﬁhs 600550 md GpiRtelBACi N,
and. t et racigcl i.n

S AN J?lﬁlnz qlgﬂr iffé}a?ggh%#gﬁwtéonéb gene, léeggllo% |1]n Ps nts Qﬁploys both

sense- 'oﬁ@h’c@ﬂ bEH Y s@se lofidsied, ]tgaﬁ?scrweﬁfmﬁmlﬁclbié Bdbilize@a8k., as a hairpin
% nore preferably by at | east 50% and yet nore

and siprodret Kob gtz e prsfersg9pNinconskneti for e ngopest diapecaiptional

sene ?Wﬁ%%%lglg Est §’§7 eof %v Cgs 2{%6 ntﬁl%qn?rrg %ggop(%é%{é;?ﬁgﬁ @%}'ﬂﬁtmg an anti-sense

orienth®aS bx130¥ng @Bﬁaﬁfa@ﬁ@a’n@@ o B¥eghenltadsd g&‘ié’/d;armecbﬁoraduppressmn
| east 99% within cells in the insect so a_signi

whichi ishiipkedi ton at sererd EP%@T[ igj §PT OBERELPT FNEALRSH AT; @"A exhibiting
ot t t {¥@ls a stom and 1
SubStarmgsu Igglleé? 8% algéfe ffw §%%ﬁiﬁ§?ys{é EL%hét&[c&essatsl %Fqi emo?n o0p
structin@rsathybgidinatibn of ﬂteaﬁl)ss epment withtthé sdzcymd etgm?nt@mdai loop structure
det ect abl e decrease in RNA and/or protein
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corresponding to the target gene being inhibited.
Al t hough in certain enbodi nents of the invention
WO pdw7loBiss@on occurs in substantially- all cell sPof/Us1066/036319
insect, in other preferred enbodinents inhibition
from tﬁ@ Ch'ubﬁotldb %@u&n@s Smhﬁlgtthe) twe abgmerax pises VO 0 e Og &ne98/05770,

e to be inhibited plays an
Us 20@%@84183141; ali*i)U@ 21093/9@13%§3} n the insect alimentary
! RIvided Snucleoti
bl o 9 0B NSt vt
sequemd’&$ etwhicls RNAroEkprsties ravalys ndraperiiiosi ofecstaiiizedrRINA. sequence

o Eaf iy ga%atzw T SR R 8t
compr?éf%% A encsdddand 8 - nietd 886 Rt EN\Gith mege@aﬁle of the

y medi at e transcrlptlon In vivo, or
msectcmmegafwm@ idsyctengests thanstabdized ENA sequenan inepTnerated in A diet or

Vi Vo or in yitro, Inhibition
sprayeélpgglcq plapt Wéﬁ% @rqo&nl TgU Ft‘%o%gf tgaégaeot{cfe sg%uetng% ?é))%espfmdmg to the
target p¥REm (AL LA Gl t@BeGhsedbis a@¥fedonment al  conditi on

% ., Infection, stress, tenperature, chenj

l Ilﬂﬂmﬂﬁlﬂﬂﬁ)of amg@r gene ngmgeﬁw siepitizash deiNpt ﬁeelimoi?gya‘)f the present

evel opnent al
inventiy 5 RREBT RSyt ot At T feo i EenSes AR g fo TRY duplex
reglorb%fq?a?aﬂmﬁ? afe lbﬁ%en@i tf?ﬁ@sﬂmice?]mmtlm a RNAl ypetpininge abyucleotide
a ce S ransi atil onal apparat us
 soquemesni<meinalip A Gt SlBh rEoR G 1 GFelHE B HM B RN Stquences
with 1%%?‘[%1%?!1&1&1&{5 Sﬂiz%g% g&"ﬁk h}é\te@énﬂ@at%'tb |t1?edtaig!%t EJ&ﬁeﬁethave also

nanuatl reactions or Inmvivo In

been mﬁharbe)téﬁ“aniv%nﬁor Himbnmay alnsperfiempnox of deb pyespuriniertion, it is
or_ total ani c nt hesis; an
prefor R HecBTHET ATND 06 o JEEIR B e GEel APyt st fom
Ry g!lb'ng | Som T T8 uBSC S MBATNE'S 07 e&bnbsabaut 95%
aboutogq)o ? ?\IA&éfgﬁ%ergrﬁa%rg Ag)?u{;%éct eru | ophageﬁ'@- 31
sequeR@0 eAB 66 50 mﬁ/ ah@ﬁt)@&?/«ﬂmmce Rientitye loy rveasbope 1@0% sequence

7, SP6 e_and pr 0
e AT, 1 o rREh BE G5V R T DAL S5y o o
h$bridizib® Hith&/gortibn 68thedaget transcript.
nude&?de%%ggfglge gla%%%%%zwaﬁbdn 5218 4 1t693 1If synt ﬁgg gzegg P

A 1ess:ﬂnemf@1aldngthoseqb§ncs exhibiting acgrggiambqrROlogy) FIHREISAtES fifea longer less

homoggp}ls s e | fléng%h%thg (E:dae%ﬁ%al nﬂgle&?&e%h %hgh}@%ﬁ E%b 1regst about

25, 5(13)1 O@XZ(IOaBOG) OI(I)OMG(TbIeat wkwmm DOOOrhasesn ,Nometlypa seueaas, of greater
el ectrophore3| s, chromato s or a c rrbl nat

than 204&0Q sRclegtides shayl kel ypedy Sﬁﬁvnsg of Vél?l’h abant 200-300
nucle%de@ W %?x&feﬂp&' réng' Cé%:g{l&ﬂ:etoq %é’z@éldthhﬁﬁ&ﬁﬁ SB8E (00 nucleotides
npl e processing.” T e dried for storage,
would)be élslp&&ally ptbfermdadepmmﬂmmt@cﬂzﬁqfdhe tames ges) Uktiednventipn has the

contain ffers or salts to e anne n n
scvandaggis ik cihim e SehypRes pHamma: SRR Br e ileds soneic
mutatfcf ?&%@?ﬁ?ﬁsrﬁ NoV EvAuttnadn dBERIASS | OMeCidRdHtidedt nucteic acid
ato regi on g., pronoter, enhancer,

molec}ﬂé amgexo; nafrdjtqdm aﬂcgdl@twlnmm@gy e Dejencad dej be dull length, relative to
transcribe the . RNA strapnd ( 0

either, e BHBGEY HeHECrPERE O oF g‘Iellyi gé‘%g%?és i of E‘Jf ﬁl? takgbt gene.

There%r@dtﬁéb@ gkiRbA il e hes] fascabies tag raatdlscldsbdh Ihertint, ol 06Bre sequence
or nore pronoter sequences functional i.n

identity detrregathiesRNAn apg) ﬂé@. darget gepg ahtoh 6§<1u1£6é| fo. pragligs the present
bge nucl eoti de sequences are placed under the contro

inven, T-an endogenous pronoter, normally resident in the
host genone. The nucl eoti de sequence of the present
i nvention, under the control of an operably
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| i nked pronoter sequence, may further be flanked by
addi tional sequences that advantageously affect its

WO e@n®sIebpt i on and/ or the stability of a resul PCTYS2006/036319
transcript. Such sequences are generally | ocated

URibiesimo® ftadgbe g@@@reapﬂeymd)ﬂ mikesd bprouantifed aydimehsuring either the
downstream of the 3' end of tjge expressi on construc

endogenoys ﬁwetoBN@r ohieHPIgisit Pesket Ao PeFheaigrget RNA and the
R R S

cell oxcﬁngtuﬁm’ﬂl aI‘eQﬁmqﬂSs ﬂﬁemanleﬁymgnRNﬂhm& profaitld aseetll &nown od one of
'‘gene sgppres i on ent

" rs to a )
Ordma@éﬁlflﬂ dn Iﬂéf‘r anAMpiplecyslest lf‘nﬁ’?{ anif © ziwf“ltla(r;bé? ﬂﬁﬂﬁ&o’%fé@ Ksktance to
d [ r
anpicfifif, BeaRFAL IR AAIE zontlIGHE! MOy RHRRGR bmycin,
methotrexdté) @hoqﬁmhot]nycmf pmbmyt:mo spetiremysnt oidmydicing pad tqtmcychn and
vivo and in vitro to forma double stranded nol ecul e.
the likps may general |y be preferable to include a third RNA
SRAEEAn éthHﬁhlﬁgn@@Qne éip@&ls ohzé fivilea byl 4t SéasB 00 Spesbly by at

sequences such that thé entire structure forns I1nto a
least ZéSP/ermaw@refewb;by bv raideast 60%p pn@yehmats Breﬁrgwlly at least 80%. In

sl 5SS b AT i s s

80%, fﬂl@fer lefersi bdl ab@eafspw%dm‘ékd 'bbllalt (IieaSEQ.‘S%Dbr by at least 99%
there is no deS|gned oop, ut for steric

w1thmr @éﬂs dnsthe itreet gt B Sgifierng rlélablélonttgk%vma% oplenjfieAnt dpfebition is
111’£endf;(§1 b refer tl) g@% siéglrlirbel{r% n a{a?ﬁl Llltfgglna{eéezﬁtéblf ?ﬁ&o&%sﬁ garl:gssa‘aon

of larv*aﬁgﬂiwhh qfarzﬂhﬁs Ef\lﬂqomah@&; ldicQ cﬁ@didb@t&llﬂ)ddﬁcﬁ@ﬂse @ RWA and/or protein
inverted repeats of  eac [

d Linked t
correspapislingnhfor dhe RI&eS 8efifebRing blfq ¢ shithohe 'tlﬁec%gtawg%&{’mﬁmem\é of the
mventﬁ)%g mr?lon Reurdlird Q¥ ét%§ﬁ20a1PCEEh§J$?f09@ @RES1%n other preferred
espond |nvar|ably an respectively to a sense
embochméntamnlabmbﬁ enams seoplgncebst bficelbspprssing thet gmet &oy example if

cribed fromth ar ge elnt
the ge%@é&lgﬁgg?d P a1 SoeRRISHNR IS B hFH%SGFWE it Bgpt, inbibition
of the gafe Wiiithihdie bafstik Buffitledt torbs@ﬁta dé[él?érfdals eBBE YN thhsadts O
e a substanti al | g purified (or isolated) nucleic
adsRN Aohdeawlas s myxéh@y@é |efth¢,ram [Wroreral efieo-ad gl dSRNA may be

formeﬁﬁmb ec;gl & % gmf—coaﬁk&f&gm&%&) or C n%) %W%Woeg‘orﬁﬂgﬁlgﬁgry RNA

strand€) tF81d8aérous IRINAt fityheagsrentise oely nwnm’edﬁ& aamdctiption in vivo, or
-ol i gonucl eoti des having from.about 15 to aboutmﬁg
itjqy may be

cloned RNPeprlymerse eabRsed at%ﬁcgpwéfnev% Py i WhGut

bout u S e
targetdd %g ?,Pgé&figsﬁ%l?s%hggﬁ it @%?éalnl ‘?‘ésa% :Eglg:térp otrstlﬁgm ﬁf)ﬁn of an
env1roﬁﬂ1éﬁﬁ?[p asadigon ole. gqninfeaﬂmnp strssatmbdtufe) usiemagal rnmductdns; and/or

engmqgglgfl% nggqppgtl{%q g‘{ q,]genvgiqlg(renenﬁ étaf@%ip gge\g:c"h{]ql_llgl\%g %&gxlﬂ% Hllay or may not
be polggde‘?lma'té?in thd RNAOWWERE hiy 6r RlagHot 68lchgati@Bf ‘bBi@i"getfa‘ﬂéﬁted into a

e erther chromosomal |y ‘i ntegrated or organel
polypdptida by 2edll's Theslateomal dnperatuse” as it appl i es to bacterl a

RS E Rl oS RRRE S, PR A0 ot

chemlba[l}ﬂ)etﬁt dn@Pmbtidali9byCRé skilled in RiCire EHr&th&ﬁudI ©k hftof@fed reactions
herefore be either chronmosonally integrated or

or in pilvaslm ahottse arrgandan. RNAswey tésoebh pradyeed dynparfialser total organic
smthe[g]%];?ur@? |mta0 1% %Sl%g&n%ble%{lé‘g hgﬂ gé ’mtﬁd‘ﬁ?é@ﬁﬁ%ﬂ DSitrd Y a’uc Or organic

i ruses, Foun
synthagisNPRE RNA Wﬁmhestmﬂei&m oallulartRy Agpudgmaemss or a bactenophage
schi st osones, botflies, fleas, tlcks mtes, and lice
and the |like that are
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pervasive in the human environnment and that may ingest
or contact one or nore cells, tissues, or fluids
w@er@doswdo by a pest host or synbiont transfor nedrs2006/036319
express or coated with a double stranded gene
RNAsgq@pnasase mg AT&F7, BP6). h@he nseyandn@eddctiph @E‘bn Eﬂls@gsl&i construct are

1 cont n| n géf%ene L&iﬁgr essi on agent. used
KNOWReMe} xaapler Wi &7/320463 UiSs Pat. cmwaé,ﬁah &4, 6,698,425,
5 7120f35a 5t78®n£1qe Bhé 5, SWB@B ont%ﬂlﬁge%{yeﬁ cﬁ&‘nﬁ%{ rq ”z%g\?ﬂo enzymatic

host or tranhsgenic sy causes
synthgsis.nthe RNAgsay bo pusfjwd)pmrt totintrbéucties iistoahé cél(b @bt azz&nple RNA

can gr o ziegeﬁﬁglgga%@t{%% %al %ﬁ{acfciglﬁa D! 2 H;g leil’rgfolr ISI%%?Q dg¥ecipitation,

electrSpmeﬁge SShréiB&oglaphE & Caadbn?dihﬁ%nfth&%ia AR%HMJI he RNA may be
mut ati on or nore typlca Yy romlncorporatlon

used palhorthpn anmnmxlmltdfammﬁoatfoelrw poit losse&ssduettarmmpleTprocessmg The
resi st.an oatranselcp nt a
RNA BRI el 00 BF befeB3 of 6P Fed 8,68 s RN MipmnABr Fefaion mes contain

buffefs drNAItSMI REMbR dnhédlink OdriPor &t B BNABF @1@‘& ﬁeﬂs&ﬁﬂdg the
tissues or fluids of the reconbi nant The -dsR

G108 ANECTIP$ion JFYIR | as BRNsEeNep#r vivefor n @@gmmn ahstRMA a regulatory

t 0 dj RNA s
regiod ?%d%@n# r om’&h‘:“%& &seg%ege%nge %ﬁ ﬂgté )T usﬁé§? transcribe the
RNA tstrand (or efrends).t @hérefadle, dn ohd embediatdht, i iuddaide sequences for use in

ion_of the gene within the target insect pest
pmd“f”élgsgﬁsﬁr suleryl qum@y]gv eqARKIRLY didred He angppir Bs¢ promdter sequences
ﬁmctlﬁﬁﬂrlﬁﬁsrhl@fboi) alﬁslﬁf 9B o atﬂTﬁltth@%tQ:%l fd%%[%ﬁtth\? cﬁeotld&sequences

results int ant being’l nsect resis
are pbbed e, thl@ad:cemtol N6 . an6eihldgeiniiB) progioedt] aathallydasidchP@d the host

est in statlon roviding specifics
senon PR ot B Bk P arrase! ueione Baier s CiosoF an operably
linkedef drBfuboter € sb@lenbd) Ninkiyt 1 fBAher- 3R \QQn?{QcP 76? 3gécﬁgona1 oSgquences  that

PCT/ US2006/ 036319 0 gene function I n the nema
advantageeystss atfgeinisy Hamgription end/gaths. stehifiiy af layresﬂtm@tmansdnpt Such

sequexfcles ahe ng}en%ﬂ?y%&a% d0 ug)%%626¥;>f glﬁs I%%}agf)&/]g{kegﬁoerggtgr g}gﬁa&%@stream
of thepBéfeh& of Mhﬁ@(p@éss@h cofidtmc? Q@@hﬁ%%@ﬂfmotﬁ %%éaﬁ? of ﬁie'}gomoter and

sequences to transform host cel to express
downs&??‘ine%fptéﬁ&l ged ok Frsexpeassien @QQSWQtal'@m@gls&b@ImupWehm sequence

Ivid gdentdkahpiRqt arget sequences in specific pathogens,
onylan par'fa[%l% fégrl y describe constructing reconbi nant

pAa msal korpinetmitegn Sinedet daffiA agaqtieRCeend Qippidddes &P’ refers to
est.s, acilitating down-regul ation

|
o partigfla! B3R iRp o i colmn ohist o asEme b rooRA Y Aeseement,
wherefmeht ThAPfen®drity BerREeAMe fiR ta&? tlﬁes%%oxécpm @éﬁ'rrpe?lts L08ts in the

present invention provi des or inhi
abilityegdpthesigioo megfentnéo bybridite irpheot ardgit vm@emeﬁ)rtm.aalouble stranded

t t t api | R d Th
ot 95 g e R 8 5O R ORS g s nin o

stab111ﬁﬂg deyfrist SndIRDEnEIRNERES Qibh thit tBAEAGE YhBbtut Wrms into a stem and
nodul ati on of expression of genes present in pests

loop strypipre coaravish enoge Hishibshytrslizipg siewntyes ey dbmi hid a isenf-loomknotted
0 nor e pr.ef exabl

structuﬁlj) %tlterdnagvé ? ggglﬂfngtr? aIZI\}%;ﬁollgrgPtgldSb@r . 8?18% mtrhp ?lggtﬁﬁgment in

which @hefe tisono dbsipied7lobp, Buprfoipbtaid reaesissa Waitiin dvelild8fhieV®s own loop

st em hat exhi bits pH | evel s outside of these
When tﬁ%ﬁ@@s}s R pE f%@mg%f‘s tway e fastsinddie sagend BéIA Begments will

T TN TN
each o’rdjlfsr gehlasked Xpgatiss g thathidd RN Aesgientn Gihedirfigandftee second segments

exanpl e, endogenous genes responsi ble for cellular

met abol i sm or
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cellular transformation, including house keeping
genes, transcription factors and ot her genes which
wer@adssepol ypepti des i nvol ved in cellular net abol/usmm6/036319
As used herein, the phrase "inhibition of gene
corresPXil WSSy at notiredpebiitaly & exqme 88d am agifisenge $egueete with respect
ene in the cell of an insect" refers

to the (asget GENABHIDe diope Hedsresh Evgdn thelpie B iR g 1 uppressed
d 0

by thea}ngéesﬁén {ag 5{&1 RN% #&ﬁecﬁfet o@hfe?ﬁse%?{o@l?ﬁle e caértﬁﬂ%g'ﬁée h @lbNantially

purified (o estlatednivickesd acd mﬂecmlmmbnheer s;g:erﬁ@gllbﬂu@lh@ asiéd molecules or

oD 1SS e anl gt DTN £
Altem%{lv?lg GHE fteagﬂx@ﬁé %aﬁfbo‘ﬁ{ prisB 8riafE08 gofi8lotides heink @ kbout 15 to

novel phenotypic traits in  the
about IZS]@S ﬁmtlethtresﬂ'ltee quie‘s@‘nmmfnmb}yt plogrit pp ¢t 39 puplgptidegesidues.
very mfor the delive the.ins
“i‘séf1 }%fé‘yé’ﬁ’t Ct TP nFERYE t A d{lé %eﬁeelgr Cée%%pgfszérrl dngegt gr @ host
encorrgjagstes GRP AL CAGridsemhNDREA @l wWathiragenhsclewsf buherganelle DNA
resent invention. In accordance with one of the

foundewhibinli subaelylan pemperebis Pz & edfRNATheoPNY Ragh S| Bigpg dnvention
1ntrodgg/%lr 1n§q gpagﬁ %)lﬁsr &l egna Q'r't‘oret o bi ?C ogf#c?s:i:)gn%g gpa?edbor o riganelle-

locahieﬂs etho tehhE‘RhQBENSs 1t1) ﬁpms mnbaat@ta embompsrbsss basthpthe k:hja)mosome
del i very gstemfor t he dellvery of the ins
&

and plegnids vithiye Recteriad hpgiseli Ibe RN gie! fh?emr:see&wgm@ ipfgoduced into
bactenal %59[ eﬁg%ﬁg%;r%forg 8? élﬂgéflj %ﬁ% %fbs@m@h?ﬁfteé%@c@& \@/\%ﬁla&ﬂﬁ—fé@ahzed

agen e present -
29@7{1&85&&&an€1 lt&ﬁﬂ@ﬁéwt%ﬁ‘saﬂ:ﬂ; td msects; emchyds,ng@s@q:@ns fungi,
of the m croor g%nhsm or the (Tost cells or b cont e

bacterg, WiRiges dlepiatodes, HAWOERY IRV RHETHEY: Hen

€ | AR Vs RIRE2bADTic8 drdafRgERE Ghat are
hypmﬁgg%Bg &ﬁ#&g?ﬂ%@ (%ﬁgstﬁat con?alns a Eecgnblnant DNA

pervasmaﬂﬁi thehitumgn am@mmltﬁnn gnd thet mbn bigestzs gontgerams crorEe aelis tissues,

o BRI e o

strandre@f §u9pfe@§o g&(ﬁd& ®ilat GARY QigeRQ pldne rﬁ:ﬁ&@ﬂbccﬁﬂmhm@l\bhe gene
tec nol ogies readily available in the art

supprSsivibragokt, As used. herq@gg‘jpe{s@egéqa}gqer Jeait 18 arﬂhg]ﬁif:te%stlc o%( a transgemc
plant, Eé%r&%%ﬁ%mo @rax%gl]? okt c?rr{?'a%'é %m‘iﬂiém%ﬁ%{lée%% plant, animal,

2 B wvorms,

resen

host, bF %ﬁl&@ﬁﬂ'ﬂ!ot terepisaant tcCﬁEdcdeontl Iaepept thiat typixally s gqm@i@oﬁmﬂmung
the transgenic plant cell or é ?E%%enlc &

damagehert logpiet e plankanfhaln BRst iop YOOk pPHGIAH! HFSR 68k arise from a

namraq'?}lﬁgtlﬂ%rﬁg‘r mbid t5hichily ﬁgﬁtlﬂg&g&qﬁgﬁ bRRBbmbinant DNA that confers pest

ogeni ¢, attenuated Strains of m croorgani sns
resistarRy. on uﬁpﬂt asedt m’:asuan@r tof @rtransgenicnplent a cenomtanan gaNfscan, for

e iR BRI Pl o SR SRR O

tissue@ e Hhids e r&ﬂ&%%ﬂmhmm waédﬁ%efs&d)ni@sed in part of a
express a nucl eotide Sequence of a target gene t

segn@ncncméARm woledicekty 3 cApeIPSndigs FMAss@am@wc@scoded from a DNA

ous. or co enen R
sequep%W&t §,n F’Bﬁ"ﬁ &eg\{mqﬁtl R{efeﬁ 6 tte?ﬁl J}IAIF r;é%&%ﬁﬁglégfplam Expression of
the gEREPRRHMEhO ftarkBiCinkdbs @ektSis tsGpprossed MByCthe Gl RBIA, sie theswlbpressmn of
in i ngestl on of the mcr oorganl snms and. down-re

ul at |
eXpre_sﬁ‘lol_eﬁ the gshoin the fargeiripiert prehessulib (Be E@nﬂb?%%fr?sﬁ“d?ﬂﬂam Fire
et al Idzgli Jebot R %%6%[?%@1‘9&'11 S 4 QEribd A HBRESn O6F pest mfesta’uon

IVGS efeo res I nvent1 on

provlding%bét&ﬁts\/@ﬂy apou \sevbesl Imckeoﬂdnf SEanén@El thah seece eﬁf@itt\’ﬁ dor inhibition
i nsect control
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agents of the present invention incorporated in a
spray m xer and applied to the surface of a host,
welmh/oas;ssca host plant. In an exenpl ary enbodi ne@T/US2006/036319
mtl on of the insect control agents by an insect
of gea@ tiow in the newmde Spmlesr Ohenaglertiditist degone. §ithiladty, Phetinck ef al,

05 SRR B BTk i Sl i B 9% ity o

nematd¥BepdstdY Mbde el DS e(US ‘2@03/09500@9 s %9%1 Fﬁ[ equences to

means such as by injection or ot er physicaf ne 3

trans{rg ohesér ¢alls stod ekpressr pomgsperding risBNA caaqmembs alypgnars . substantially
ves

ldent%SIetoe%g%%egeﬂ%?rﬁ%gs i1} s%ecgf;/%pﬁtg?ge&lshﬁﬁ ng.# fgxﬁltygcgesgnebe constructing
reconﬂﬂhaz(mi:ﬂamm elxppyair geclich AIsRINPE seyuE RS GoofngdstShy SMedusdlant pests,

pl ant . %estl on of the host cells by an insect
aClhBEF&ﬂ?‘é’nd egulatianyof angene i thergsaeme of herpsist angeimipsoviog theeresistance
ofthéﬂ'iéxft% t}%ﬁ% {ﬁ%#kaiﬁ%nl n down-regul ati on of a target gene

I'S” envi si oned that the conpositions

ofThelpeespriciaeditionprevititsaor Baibites %éﬁh@ Qkﬁ&ﬁs’i@n?g% oﬁ@i drhl;uﬂtlple target
er as a product of -

t.he seeds of .a pl an%@;&ms eit
genesdy ﬁrt%@%‘i Rt ‘F%“i‘ﬁﬂt&bl}l f’reTh@ Hyertvy ia pedicilatly useful in
, t
he O B P PR B8 onffpeidh, ol IR BRY BB P Bt Bypggpsion of
genesbné&an’emmea’tstthatg:xhibhtei fhigestitve spdtem @bhleaeinthatgs &om about 4.5 to about
reco i nt sidered herein to he a
9.5, e AEGRnE feaAbout S BoRORD/ wﬁ%wmp@%mm@w 65t
btl’ﬁS'?Pldn?@QWi@ltﬁ Vel '
oo provi 8e§S| g‘rl?l |Scanta a aﬁieaégg @@ﬂuf,{:{ﬁg? ng?éls 8E&de of these
ranges, r@h@'g@nmcth@de maayt beadegired od ese [thatbtdecmotaﬁqtﬁlr@mgestlon of dsRNA .
‘ molec%%seopt eran pest infestation that is wthin the
préferred effectiveness range agai nst a target pest.
| Thaddidultery dffect 5f BRNLVLEhplichRAL & aevraﬁe@r& gehéyéﬁﬁr%éd in the
that are well known to those having skil
pests \gpdpdingt fqrsexa@a%n@r&@é@w&gsnna\r@sp@ns}hlet foangaj@mrcmetabohsm or
r ef.f gct IV eness
cellul %Ei?)gﬁ%%%ﬂ :}Jrl](%}g ﬂgﬁs%rl%\/ﬁa%%gggs 9r anserip %F%C s )?nd other genes
Wh1ch83ylsd5®pd1meptlﬁes 1ded>llvvdéfnyceﬂﬁlar ﬁﬁ@&bbhsrﬁont rol agents to

| nsect The stabilized dsRNA or si RNA [[DI ecul es of
fit ﬁhﬁ@ F‘owh%‘&&ﬂ HeEoHs pEEEISiOn o r siihideg expression of

a targéth{%nﬁ q{xltﬁe Qéll 3P ah riﬁs%@ﬁ’ ”refé'fs e %Qﬁmecg (bpggse?\pabl%decrease) in the

racel | ul ar cavity, Interstitia

level efyngotem anil/ gremRiN‘e peyistiefimithe targdigend.r Spld:(ﬁiﬂictlt)}nreﬁa‘rs tdthe ability
t.hr oughor n or ot her at_ onpe :
to innlpfAR bt P ina RSF s ominRb Aios O dopel and wikiout amy
effectd 61t ﬁt@d%&kl Wwithif8Ne tdCthdeR p%cﬁl%ﬁfg tik Hél@ﬂA%oBNﬁeWTth@ inhibition of
food o he insect, as well as  engi neered approaches
gene qxprogpipe ot shesipeaer gene indhe nrssem@at mey foull it soergiheeeypid traits in
themste@t express t he dsRNA or siRNA, then fed to the insect
obe affected. In one enbodi ment, for exanple, the

d‘S]E%l\iﬁewnt $iviehRomploaides &5 parey deﬁvérp epita ol @€ deBvéy oPlhe insect

verlaid on the top of, the insect's diet. |In another
Contfog ASFOEH teaitects ﬁh&)‘#ﬁmh%yxméu@ (9 ayet contagning Eiwalmect control agents

f the PHEEAEvertddnS R

of the ?i % ve 1 g eH>1( gkcecgg%g E{}th ﬁ%&oﬁ?ﬁ?ﬁ%g%ﬂ@t%ﬁ}e}%&ﬁzed dsRNA

or siRNiAcmoI@pglan nEiyshenmyorperatedh itiedinoed: dica ola @iyt besoxrehiaieodthe top of
roduced.in st em by, cal means such

0 a.root |
the didy SRR FTgion B 5o, /T DERGRYBY SuiRB SRRy Heaimgheaig delivery
systen’frﬁ% the daBR&Y| tatht ane@@?drft‘&?r ggﬁé ?cr( %f%gétg %ﬁro'ilgﬁ HSRM b Rlre to a

RNA i n an” amount sufficien the 1Asects
mlcroqrgmn ar doshfedt as helailt anntaining the insect control agents of the present
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Specifically, in practicing the present invention in
WCR, the stabilized dsRNA or si RNA maybe introduced
WO roozioasend dgut i nside the insect and achi eve tP€T/US2006/036319
desired inhibition of the targeted genes. The dsRNA
1nventib|h 18} inbéstion o€ ¢hel @soromgarkiemion cloy inst atliscori the comtents @f thar cells. In
overlaid on the diet as discussed, ahlﬂve and may be
accorfiaﬁ@%%’ttb anpfher ¢pabqdimanty gie Hfﬁse&hy“’%‘&t%‘t 1ve'ies g@gem&gsa %?nsgemc
plant {qump% ‘f)iaa%wtha't [%éﬁt@ﬁfs Ofre@f)ﬁbﬂl'éﬂtvb dcéﬂ’éﬁh@@tr%s%ﬁb étﬁ@ Qtabilized
ar get “pest. target pest present 1 nvention
dsRINAM ﬂnbleeudm hifttha pdegeat inweatidm. acAs pisled rmmuabt}mt pldraEe t‘generating a

about 9.5, or from bout 5 to about
transggyg glas el ORB A EfGR 1 BRI & <5 HIRYnEdis Fepombingpt DNA
t R, 419898 etat h§ t a plant
o o B S OO0t i
transfdroaton hator trmspn@lﬂgtﬂe@j sﬂabﬂlltzbda dﬂémgenolp@slcs p%th@mmtjmvermon
i,s f.avorabl r . the up

o o AP 0SSR LB, B 0 o

transg@rﬂf: beikt Mgt Gublih ﬁfé tEapbdrIEe, §thsilizdd®RNY gokgaksbondi ng
bet ween t he doubl e-strands of the dsRNA are caused to

dlrs stilt ianotbememibodiment, siongtaghogenian aléenuatst etrginssof micrperganisms
also nt|C| ated.that dsRNA s d h :
may %N {35 o2 d %egl S gpse% Ao o?ma%a tg dar%yﬁ i mﬁ?e#sp%twe, the
microér@Rsikisk Qﬁfryﬂgt $hcE upeBn agrdautdferal o aaqmeeeaomm yats, The
as spray- -36 WO 2007/ 035650 PCT/ US2006/ 036319 on
microgygarisiog snavope @@app@;ﬁqi itt FxPrese tnyclolide sequsnse of fetarget gene to
ta499 RNA
ponub T4 20 B A KR LA ROPRARELBLS asihgheanapt
sequer®s \icallye Cumdt \mthm memeﬁetof ats RNéet. f EgposDie dﬁn:hegmsects to the

Such additjves are co used i n tgg bi oi nslectl c
MICTOQEARYSHF }}esulér%ll%%l%é? It %HB ORSEUSHS 2R ARVRTRgHAtPT, presswn

of targgtt ency GReARBY | RREHPTSS 1ﬁ9ﬁ'$é@lyb€y Qﬁmﬁ%ﬂe‘éﬁles Qirhﬁﬁgments or
%y on insecticide -applications, biologically based
denvauVesrthereofo enhance plant protection fromi nsect
ent |nventor38gonte

feedin
o 6% et TR B G R BRPBE Ao PRy Bl R gy control
agentst@f tHe %EESEIR iRV REBE dﬁl@ﬁ shRgekikeC A siPlicPUs m&sﬂﬁface of a
hese strai ns ma exhi b nproved i nsect. contr ol
host, pxcbpa@m ihess. plauty aln an y%X@flPEI}f ﬁ@b@ﬁme@bdﬂé@sﬂan qidhe dnsegl, control
agentskbbglcql{]:ﬁgect %,gh\p t%#%gs t&%%gré i«?é)eﬂgtgltﬂh%?g%?heen@?%@E&‘nsequently

_to the CSRUGRRRNAS b8Py of Medhachabdutisp emb&émmﬂn,abﬁhaaon pf the insect by
Serratia entonophila and related  Serratia s

the insgghegtiot ggentqgthr%h@@]ger nggans pléqheqsdyﬁg}e&gon ar og@b p{%/ql% methods
also pgn(ﬂ%st délg&e P 'ﬂ%ee HEQ &?ﬁ]p% ?ﬁq&t@t her egaﬂocth&‘ &hyMiment, the RNA

spor e- ng gr i n-positive
molectm:e t}mtnsalve$ mreceacapaulatedanhcsgtmﬂlem spirkxautle pé a pabyndsend apphed to

PO LR N M RN A N

of the 9&@5@ Jo‘rk&%ﬁaéeﬁfs 6 ¥R 188k @A FdBulds inHoWmOREEIAAbS BT a target gene in the
Exogenous nucleic acids fromwhich an RNA of interest

host. is transcri bed can be introduced |nto a m crobi al

h st cell bact.er i cel un I,
v iispr RS shmpRT i e PriesR bttt i B8 lheorporsted
thhmstﬁg W8S BF a Plark BFecRis BB as eﬂ{r@ﬂﬁétfw cR¥sdieh frofr Debde@binant gene

into a wwde variety of prokaryotic and eukaryotic

mcomrwwﬁcgagmmmfsthg plagt pallseerciacqmerataddnio 4 seaing RAged treatment
that is Jpé)illeﬁw 10l 8 g%@ﬁig g?é e i EAPESRMLETY a FAOHBHRSE gene is

| can
considered herein to be a transgenic event
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m crobi al species such as bacteria, fungi and al gae.
Fungi include yeasts and filanmentous fungi, anong
woRMensseso | | ustrati ve prokaryotes, both G am NnPOBUS2006/036319

and Gram positive, include Enterobacteriaceae, such

adlt ishrfievedthiaba péstisidal seed Seh@ednt san ok ite Rl foanBidlantages when

Pr%:e%ﬁ; Baci |.| aceae; RhlégglceaeL such as Rhi zobi um
combisd, With 3 deansgends, eypoh diap Rervides dreliestion frommyqoleamanars pest infestation
that iR 1hd pré8h- QAR SivendsOF LG QYLALLD, hfon! 1 ;

Lactobaq?f[aceae; E%Eud%h %g%%%ggggﬁéﬁ%ﬁ9g§§ﬁmhomJ¥@tmhmmd
that theksuete rebvaorsnthatiert whihdnewn tAzthbahhsties akitla®, the art, where it is

i nony,cetal es, and.Ni trobact.eraceae. Anbng :

advaffloelo B EFe T8 rarignic el A PRy rEd danEb ata iectiveness.

ASTERME RIS Saventib® Prdvidds U 8ty £ a8k S. ~ i

Saccwoi‘ nyces an? Schi zosacchar o\?yrggggeﬁa%a the delivery of insect
contr@zpgenlis dimjnsectss The siebiliag] dRRM bOSIRINA mblsoniss @S ildh present invention

| gi.hyces, . and the |ike. . For the puypose of
may 5P SRR, PSR She, &) ofs i ioetty of spEoReihr wy extaceliular
cavity)linteRatigs585lymph BBteinD di SRR %ys*éﬁ‘?, ' t&/h{ﬁ%}c fioh '0F%he insect
surface of the plant l'eaves) and/or 'the rhizosphere ,
through pral mggpions o pibenticnts thataene skalbadsip the agt maylemphuyi e¥gthods for
: i t . S 1 I b sir.able .ho cells
oral ol FRGh <A, HR°RBY AR SRS PhBeTRoth biroect as wei
engineanell epprouthey émediich obpdels tHatsis hee® s foodl’is\Msineered to express the
d RNA%ngH 6%0 PCT/ US2006/ 036319 reconbi nant constructs.
. $ theaiehin hednseeid baaffbeted- ol ene embpdimentnfr example, the
dsRNA WG ' ] -are_m croor I.SIB . )
R RN ol iy BE ihdd el it Corth LA AR IR thpuinscor's
diet. Bpewithes canbivdsudispbe RO Baytheupiayei ensi Splsh sikaké, HDstl another

. thuringi is lzurstaki HD-73, B. thuringiensis
embocgg)te{lg’ h|_9, %f i 0gi 8 As.lﬁé}.ll eh.éqx’pragsedt Ry PHEFOeFggNisms and the
microdrgfikig ir@s b8 applied &hyrd ﬂghte%crfat%ﬁto?!iﬁ\@&&lﬁbd iffo, 2 Iqat, stem by a

.thuringiensis dendrolinius, uringiensis ale
physicgl mepns sushias s ijejian dn isékk an@hert dmbddigEns pana s baigenetically

. t LNgi ensi ubt oxicus, B. thuringiensj, )
R L S R LS P —
to infettilie phgt.ensi s san di ego); Pseudoi nonas, Erw ni a, V
Serratia, Klebsiella, Zanthonzonas, Streptonzyces,
ertisellnzin PiREYBS desupsAS naventib tihyWERi the wiabilized dsRNA or
RNAAGE ' . Lact obaci | l.us e
SR SEPBE GRSl (AR5 i o s oiiiono

the targétedigegmnebhe daRIGA or BERIVA aridlacllys MmBRSE inddrforated 3810E] et or be -
Kl .uyver onyces,

accharonyces, Cryptococgus, i S
overlaépo& tEB g}‘% as, g}vsggs,se(éﬁ&y&aa may bejpgested yehp rseefs il anyoevent, the
dSRNAPRIOF et hrdBent RRAASH 2" i |

° speci lgé;ﬂ) ase Pseudoi ngﬁggoﬁgﬁ}xﬁégggf{’& %2 S%egtg 1% Eggsrt' aﬂhe target pest
of the pricpnt dsvsatisn Wik exlibita digestiestanipH Aomtabbact.sito about 9.5, or from

ot Y, PR AT it e
The digativetiact A a’«‘ﬁkdgelé ﬁeﬁ Ss @fidcaRfbsn 2806 Iééeﬁfo‘ﬂb@ﬁﬁiﬁ rtlées pest that food

. vinlandii; an ytosphere yeast species suc
that is igetied by thedanggipest isRxpesed te mi syviRnment thagis fRorable for the uptake

£ ' ys.al.bidus, C ..diffluens, C.
ot BHCERYA8SSEHRLSRESH A T LA o ot
hydrogee beuding deetwGmothe hivublytRsds bPFRUSSRINA #REQhiRd to disso%iate and

Kl uyveroi yces veronae, and Aureobasi di um pol | ul ans.
foms‘?glﬁﬁgé%‘?ﬁdénﬁﬁ%‘ﬂ?% The present invention provides seeds
%ﬂ;ﬁb AMoAR R Y RRRACL Pf&ﬁgﬁ(itélgy?c X elcgaltlca:ogl %X%F%%irgesa'nthésis may

i nati ons of events afe re

be formulatnd grenincanevecinsistehh erst comedeeshricultans BRbtiCsayanissd as spray-
can be events that are di rect ed at the sane target

pest, or they can be :
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directed at different target pests. In one enbodi nent,
a seed having the ability to express a nucleic acid
w@e@viostsdo herein al so has the ability to expr eBST/@B2006/036319
| east one other insecticidal agent, including, but
on pradect$ faricortloliing imactRhRstatibec lte bheulstensanseinefudehhe fppropriate
- ki S d(gri ved fromd th%ﬁs.eqﬁfg)?ce of an RNA expressed in a
stickers PRE el rodigd (AEHPISRIOLAr eRYSIEE 28 el i A4V RRgtectants to protect
dsRNAY S6HUTE ddR@EFe. CHRIERRIASs laft éo%‘?m&ﬁ? dsQf inGRk Ibfbh?gec@?ide industry
plant grown fromthe seed, wherein the 1ngestion 0O

and agp avedlr knemnetoctbbsesskilled frethel st Shgh sppdicstanmyatoufiebé combined with
[r.essi or] n of .t he RNA

results.in.the s af .. expressi
other | oG PBPREUES detloealy DR BLpfipkreatiance plant protetion
from eisbedes®t Samapeseed having the ability to express a
‘ dsRNA t he sequence of which is derived froma target

pé@te aresenth yeatory faniguwlaie ctheintbacthngl praws desducing insecticidal

i Ci | ficial | f .
T I P -
exhibWdpos2l QR 6o n el ﬁlidﬁ&ﬁ@ﬁl ﬁ%ﬁ%@dqf%ﬂ?ﬁﬂ&ﬁbﬁ:ﬂaf\hosts may be used

gl ycine, including the-

(phosphononet hyl ) ,
to Prqdéle‘b%r@mﬂca*a‘ﬁrﬂé%@&& fErempdary daetaria mev hdndiel. dofi, Bhéwringiensis,

t i.nation. Xpression of. an ..
rieuf SRS T BRGS0, SPunity g vt
Serratia aps GespihnersasdBoterplsqBt logsroNporid, BIpbhidicee €tbsGUph SFermentans
d \é\{‘i}Pth Ztrﬂ%atnent .of the seed or plant with certain. )
and ol flasiridgpn spesies; T SEAT| POEROTIRNRE BENBRNt Yo bagierin | de certain
emboMiRERRE BAREHSY AL bidih fer @R @&ﬁﬂ? of pbACul b0 fhosquitoes.
unexpectedly superior efficacy for® protection”agal nst
ddhageeset invention sisotrelatps tto asregbiniant PN torsyrutisdfort expgeskion in a

. est. | articul ar . emhodi nents, tr t of a .
microBfiShism, FRehaf rfleic FETE BRIV hendiilh uanistyst B amsribed can
be in@eibd UetbSa niibdbial o SIRWACHTL L Bh@SallA SLAURRER Q1 using

whi ch are derived fromone or nore sequences
methodg kpews ithe @rta corn rootworm - with from about 100 gm
t 0_qi i.cide per 100 kg of seed, . .
p?ggikﬁggltgoﬁ%ei%gg?%%loge%% At Hlb’ Flgfoélcﬂaﬁ%eaﬁgﬁoﬁg?edc’&% a wide
variety of pwadaryotit andddkdri/etiv, midrodrganilalHoet @6 ptdiice SMCRabilized dsRNA
-conbi nations are alsg effective to protect the, )
or si r GefeUsE-and Be dgan n$HICTORFEREETY oiﬂc&ﬁeﬁ)tm@karw@m gnd Tewkaryotic

: : , ,
oS A%eR2 <PHE «P R MR ARTTHui Sl YSSRAR Mlamentons
fungi, pgseng iotlers anllibetraisedptoiaybteaj both Ceapinegstivmatdt Galn-positive,
nel d%oéeegéé%pgn. t han V\henséulchgzet hods .are not used.
includy e ghaereriasedtn SWh s IS cliahia, winia Shigele, Hrionelinand Proteus;
Bacillhdeak;S RORIIpiRFe,Psb Y &0 Rmz@gztulh{;‘ g Sﬁzpﬁlaﬁéac{ep ﬁ%‘ltch a a% SRR Eterium,

field application, it is el reved t e subj’ect

Zymompgiaio Pergitigh efesprpreass al drio oDetwdfovipeipat Siribimd; tinctdtrcillaceae;
| nt, and _ispypotentiall ess expensi ve, t han
Prend RSB o o Bl er 0 AeeTaHRERE, raipberaceae,

Actinomiyedtalds, dndVigybereadédeC AhbRE biskaPfotdshRe %{%,i Sk a® PrPRmycetes
the pesticidal activity (or efficacy) of the
and Agcgmpreies MeRclomctudes yeashsyehise Seoeimromays ehé Schizosaccharomyces;,

LGl de. it1S t, intended that such .
B R,
déurithe pyrpodeudf flira tpratbeionsdpainktingdcty) ailigh UdRbEME M microorganisms

enowni RGBS S bl s spiiats ficiba et eav g andior (hsahisnephere (the
soil sufBRithg BlanfRITRI ST LEAHE LRty gf qﬁg&‘?ﬁxg %{%gg Qr?aér %Eo be desirable host
ased pesticide

tpestl cide and application,”decr

ol swenipulationnpriopagation, etovdgepdelemrty andor easagtnpds bif ¢heldisclosed
exposure of personnel who produce, handle and pl ant

corn :

cells
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seeds, and ot her advantages known to those skilled in
the art. Pesticides and insecticides that are useful
WO R00coB§se&i ti ons in conbination with the nethpdyuarde/036319
conposi tions of the present invention, including as
recorgligentt cemtment sThesd mimoomgssmasnodedd basteni®t Noas 4ndr fungi. Of
.u?i ng sugh conposi ti.ons can bE found, for exanple, in
partigylag 1HisESSt ffe MECroXganiEys, suFY a8 RAGISE - &of ST Aaqius (including the
specits 688 PAbR s NBI Bl An S ETBERIE HDA, LANGR, iy | HD-
P bel i_eved% hat the s}é%dntlreatsrrents can be ép%%’?%%kv{trgméa HD-73,
B. thyningiewéni csodfeed Brthuringiepsiy si bdrbingrcal Bstatriugidnbis vayhibengiensis,
ref.erred that .the d.be in a sufficientl urable, -~ .
5. th‘%f’é%’@‘vf’ghatmnﬁof th’ll’ncﬁg}%%’géeﬂﬁﬁge dg’ﬁﬁrio #“f-he l%( rﬂgﬁ‘f’?&é‘ﬂ’ls’s alesti,
B. thipiRE685 bullerad! Y B. Eﬂ?@in?_%ﬁ.@’is wopt-g8whe aBSﬁz%ﬂin%Bﬁ}is habtoxicus,
been harvested fromthe field; renmoved fromthe
B. thywingiargenerdompainns, Bikhrégirnsiat tedetiionin amy B. tR0indonsis san diego);

007/ 03 0 .PCTLUS2006 6319 t - d pl ant . .
Psewf%ﬁa’\ Oe'/ralg’al%r%"ﬁcel’ s‘%@@g%uf{%%ﬁfé‘f’enz‘éﬁp’?’rngpgg S eptolnyces, Rhizobium,
Rhodopsehidghsls| Y MletIophilfust hedgrobb@bliuhnat 4thspdcisat "BMWobacillus,

woul d cause no bi ol ogi cal - ama%e,.to the seed. In one
Arthrasser, rertobactenr Lescatipites, adedicpbgenesnfunginpisicalopy i wsdst, e.g.,

o ed, | ned a .
oo RIS, oA bR MEHESE S B SRS gpra, o
Auredbmsigiunal O patitulaeingsre dieseoh phytbspherededtesiahspgeeicd € Pseudomonas
. that has been dried and then prinmed with water and/or
SYinggtot HEFUIRRRF al TR EsCerhenSe 6l | BW tfsFase dice@bariay xylinum,
Agrobd¥erbinf el eh Lhi) s, Rhizobi
e 8 RTS8 e d e, 8, AP e, Ribian

meliotiy dédalgenes cautr dpéus paidi dbivlocten evimlerdii;atndpitytosplere yeast species
sch BERYEE ol RS OB A SO (b So8e i,
difflubC QU dRreRad SaéchardRes i68i, BeREAIRE ShabMe8l.e0KpdMBolomyces

seed and the sowing of the seed in the ground for the
roseugyuy péYEs.dfluper ey veionandng dowobastivrheolpllenst . \When

it 1s said that wunsown seed is "treated" with the

pdst i cilatapsgenixhPlantsat rent i s not -neant to include

‘t hose ractices in.which th estjcide is applied to. N

¢ A8 SesePh i et e ol hbie esSorpPer tasesic event
Comblida€idhsAt Svef® ideredRRidl fARL OBtacdt NEaRESHit Wvlfis! NThese stacked

bands, "T"-bands, or in-furrow, at the- same tine as
transgepie bty 28 orrentsithat men digenied dettedsanee bregétnuisudedhey can be

: 3 LDV ien. Th ticide r_.conpi nat.j on :

s GBS el VEIL! o U5pREALAE 500 ST AGHLER grores
nucleianyid grdvidedrigerein Astdhis Mieadbilig TP WxGRdsS aP l@SEBhe other insecticidal

I—,Iogev,er, t he Festl cide is typically applied to the
agent,dpelpding, Pyt et Hpvted &, a8 RNAmeleeide thsrsagieses ohwhithiis derived from

ey . desi

e s B ROV RELE T 08 Yo BHEAS, B 8197t v
structute lupentesprebdingl ér thet wed er cellast a phaat fgrown i tHeeseed, wherein the

: esticide, fillers r protecting the seeds during _
mgeStg)tnr .s%rfec?)’)n’aﬁofq 8‘% ,?f;ﬁe PS"F%&“M t%,‘? 2aeet st .r‘?SHB?’ & ghe suppression of
expresfsioﬁ)ﬁ_flﬂhéRNAinQﬁ@@eﬁls%@t&ﬁg{g@{ peg{:?r eadability of the
coating. The subject pesticides can be applied to a
sbeeprigm embashiponiert sesf havisg g abilityito gxpreSeedsRMvA thawpquence of
. t d conpositions that are known in the art, are ..
which i AR R EPOR, b0 i, et Magu B chelppridgR derbicide
tolerartke. t D@c cEROHtiAEBXEMPIE e heMiRENbleRRcO fzeRE PrdBlseRsRIance to
the present invention. Such-coating nmethods and :
apparatus for their application are disclosed in, for
exanple, U S. Patent Nos. 5,918,413, 5,891, 246,
5, 554, 445, 5,389, 399, 5,107,787, 5,080,925, 4,759,945
and 4, 465, 017. Seed coating conpositions are
di scl osed, for exanple, -38-




in US. Patent Nos. 5,939, 356, 5,882,713, 5,876, 739,
5, 849, 320, 5,834,447, 5,791,084, 5,661, 103,
w6 2082030688, 5,580,544, 5,328,942, 5,300,127, A4pTBESDA&)36319
4,634,587, 4,383,391, 4,372,080, 4,339,456, 4,272,417
glyptesate AN2 {804 8i&noareting) glybieesinclikdingohs isapiretFarh i@t satl Brm of such
h b.g@ef,ul in the coating are those pesticides that are
CIOIfEEcri bed herein. The anpunt of pesticide that is
u E it -.0f ’ W r din
 panip el nichR TBRbARYorng SERSuh dr HF iipeSRIEN Ut o o
dsRINAa gvithdii dliet sllsbef a thhaesgeneaseedndr plahll groompfrosethe seed coupled with
¢ tcortn 3.0@ nﬁg t he I%geds Wit h, agl aerLint of the conbi nation
reatient o1 by spoed PREY Wil Gruan chegufdlyor REpieEE Pesfisidepyagy be used to
rovitl® SeekSectidesyinbidiRr i 3 k| i
P a[muntl%of t h}g] iiagn‘q;sectg(ﬂailrl%géé’ :lﬂ%lﬁs%gz%%y%? %)C%%gosuggn&n sfficacy for
prote¢ion 48aBh dAnasatogthe e tingstransgende ipbant & Ithe efifetqtest eln particular
h i n n.insecticidally effective anmount .
cmbo@iuliE fielfieRL B 3o bR doefl il ilﬁéaﬂaﬁi?w WPPFesgipg|certain constructs

that foins @SRNAGESIScUlEs, tLsdyBEnaf Hhidh a8 dedv@t RoRf orﬂar&%&F sequences
or will consistently reduce or retard the anmount o

eXPIogisfdly 8 CpP e Th yiihnsera tabpeistOs. gon to ghameAAd gnx depesticide per 100
. i Ci . S.applied to the seed in the ..

s o AL s BRI 0P i B0RL 88 R 555650 B g, i

believgrh thit $uvh @aitiveions gire disendfiefivé he fpﬁaas(tti ik dend2@ént 1bhts against
the weight of the seed. Preferably, the anount

of . .
predaffgh PYSHIPE P viel seefls ofithpivsenidnventigremay alsaiisutsed® dasrease the
t dfopRReME ub afeld [ 105 86fin AOEG;
o g})%f er abl yg\?\%cﬁllﬁgﬁ ftéﬁgeﬁ?sat\%gfg o Obé;%%égit tél Iélmggg(?‘gﬁeg u%mount of
protection than when vechpesthd GO ategnad fusad e Morenvdr, hoenuseles pesticide is used
ref er.abl ithin the. range of .about 200 gmto about

and bRGGIE B duplle s P Tt egant v heried held apphcation, it is
believAll et BtdubRtYmethbd id\AScRE i ‘

. 1Wt he am)untj%of. ?he z)estgri¢c_i ggaf%g%ggeé?&gg%ﬂt& E%@%%%%&l£%ent, and
1s poteagially tess pieasive Hansbnvdnsiopdgnéthédse per 100 kg of the

<B5 o PRGN (P BT dudy e SaREsiE sy e combination on
the pdstieidbimeetivityulr ¢fftadypifbite @eivThaidhnl 6N 18 thA%eaREvent and the

. and_shoul d_he efficacious in protecting the seed
PeSﬂC’gﬁd Ve 13t BARINtEAGdGat vigh synargistineffines baliéed to the pesticidal
tivith S8 Ghs ' < ' ' injury. to the
ot GR) Wby B A bR Sl o ek scope o
activitgf ddveatgeus dcivitypposfixiasatiated 10 type 20 agwyist af Hehage reduction,

d S%W ng. The 5g.es i ci des qf t.he subject invention_can
aecreag ac[é’:g‘i i%BdPf I_Cl e %8¢ e BPRT2H fi%crr?ﬁsé‘? EESE%@? i ftgtribution in the
enviroBeRef Hé&eﬁé@‘ébﬂﬁiﬁebékplbﬁﬁ'e BF g&?gﬁnei WhE 'i)trécﬁﬂ:e,g?éﬁdle and plant corn

i ncl ude, but are not i mtei t he “ease
seeds, ppd pihguedviantagesrianintp shashekilled ertheas! | s, the | ow

C on_Qof .ds which.can be used,.the . . .
CPRRARL! 3 AL TR MR 30 BB ! Diarion with e
methodyuniduokrpositiodef b bldstnt ihRentss, iAcluliAY a8 QBB AEAS indPloatings
g stabilized dsRNA avoi ds several disadvantages of
as welh a3 meghods dor psing pechr eaverositione cpr &s dound, foeetangple; in WSt Patent
M . ' i £ IO cific sequence
6’551’%6%}%?1 %‘.}ég%éflwﬁé’hé&ﬁg?c‘ P%E‘?‘fal?e@gt% yS?fefegfﬁet genes, a
palthdughlitis bpheved ahatahe bded tieatrgkelis @R $Hplibd € 8 dah&nic seed in
ence, or, a E} rtl%ul ar transgene or to_a particular

any Py IO, e h By PaSTepRES bt tegoahles Wonmlbsicriedurble state that
it incuf!;\/rﬁi: ﬁﬁﬁ’ig% &Uﬁcﬁg thl %Mﬂpﬁfé&céé& tlgﬁ}%?]lg? the Lé%@d Aould llaec a seed that

anti sense and co- suppression. nore, genet
had begralvrpestest fram theefddpempusd fromethe transegaio iptas; dddakpatied from any
not classical genetic nodels.

-39.



In practicing the present invention, selections can be
carried out to ensure that the presence of the
wo@esicstle sequences that are transcri bed froPCT/K82006/036319
reconmbi nant construct are not harnful to non-pest
otheramintssed Phins neaeridhe The keel-@duldyprefar L) b@%ﬁﬁkﬁ‘l@t stable to the

* exten [ sty eng smen g bﬁa%?%irr&ggg thetseod clteorerpstbodiment,
for e:?diﬁﬁl@rtﬁp deafnbln @Fr%@ & /Lﬂfedttg %ee?de }%ag %n%ﬂ fl%vés%ed %f‘efaned and

han ‘approxi mat e er ab egreeé o
dnedtth @ rsexqtmem cmtmatéwﬂow ybowd 15866y l\?\l’ﬂght afipan mltamhﬁwerﬁﬂaﬁxment the

e degr.ee of t equence identity
seed e ol FhERE bebn A RIS aSmed Wi Gybisrgoaicn 360t tnaterial and
then REAASERERRE Q§6§ﬂrﬁlg {h’é @@d@h&ﬁto'@nthothg ng&de Wbtm the limitations
transformati on of "a pl ant are I nan

describghsit rig) bt:llewerlathstgfbmtmatptﬂhbm bampp]ﬂeecbroeﬂ)mrﬁeld laty any time between

a first t havi n eco nant
harve§r (3R TR St shFinelRedtarhy AR SF%%%F%%H@“% oRnspyREped” is meant
to indh@le R¥AAPhBy pérfsOBENyBEH the BN eEOSF BERBed m%%%@ﬁ%%@ seed in

be i ntroduced into first plant line that 1s anen
the groynd rfar dfcopwrnpseonl somipptionrnd growitans denplenpl Avitent itas said that

e: Ck d nd nt.line to.introgre
unsorfiP QeclCisCHABRAT Wik e BEg b Wsimnbl o 1t e R e those
practisesciandhiph alnd pdstidide isBgplied @S &Y sdil) Y&Réd BAn €RthelRed.i For example,

racti ce, conbined with other i nsect control traits in

such Gegimgnis a § eaémle@eoraeémeé&st@c‘rlét? insbangls, eTlhbanﬁé,dorcmnﬁurroW, at the

same ﬁfrnglag ?1%0%1 g!ti ﬁl{esﬁ)gs{eg;a} 1 o n??é o lohe 1%1 c% mC[gQ tg:{e(ﬁ)ent invention.

 pfbe pdmcudts ex:temlmnatﬁmt ﬁ@eﬁtt@dbssmmecappﬁbcaﬁﬁ@t WtHah 1s without any
er rability over plants rborin aS|n
ot e osil FERbarca T et (e ter Bh@erticulided pically applicd to he
seeds R @B F6ynh bt ¥ péﬁﬁiderﬁﬁﬁlﬁﬁtﬁﬁﬁ ermié kdrrnqﬁ.ﬁ%h %Pafy' Rntdiold & Hore other A

, The nmechani sm of insecticidal activit
desirablgipompgnenis ﬂ@lltdﬂs@blalnophmmted nshqnaé dﬂem’ts bindedt ®dierve as a matrix

o o e BT S50 B 155 RS0 b
mlprotfé‘lﬂe}hﬁﬂﬁﬁ,tadﬁéﬁlm ﬁfdv&rspteﬁ%ﬁﬂy@ftﬁcotaﬂﬁ protein. In

I dopteran | arvae, an al kaline pH and proteol ytic
g@;/ Felestpestigidemenche pprlieduie & stedbisl 4 zemphleenp oftaeserd coating.
Seed écﬁﬁﬁ% Meth@dﬁl L &%&to@lﬁnﬁsg Shgfa?l%)(l Col%tg‘ a%e tug(?i[y}, WE}FH they are

modlﬁeﬁényrﬂnel -agdmtlon e)lf loge of ﬂuﬁﬁn}id&mbﬁts @€ the eongtEAS Nl (ﬁ%ﬂisfkﬂdes of the
about insect death. For

even bri
presenf i syepHo st bt ing SRS 2R aneEainn e ﬂpﬁnbmlcmm dieglpsed in,
fd e d 0 pt I [ [
o ckauie P SO A0 ST, 5. SR R oo
5,080 ﬁféin‘lpﬁé?g%ﬁ andsg 48501 7anSkeeticoating cbmpctslt&ms ak@/@usloeaald for example

i LB PAGRS ABOE SUGK NG NSEoLs SO & (B P oo o,

5,661,807, e$622/©03ag§158@544 eNBEPLera800, 1 8 RN '4@‘4“ et 14883 391
i nst these pests. The slightly acidi ¢ pH of the gat > 7
4,372 %3% t4k§§§é’f5ﬁn’§p%§ 417 %nd ‘1*1245‘0435763 Bﬁl@vgdthers be nore

bR K eSS R Gnare, BoREP TRt that g described

hereinp@ht amobalr oﬂmem&e thlat isiused fok ﬁie%réaﬁﬁ&ntb'ﬁ%@de@@ Wil QaRtdepending

qql t he EUt of | epidopteran larvae is a contributin
upon the Lupsnot read #id B type éﬁﬁ@%"et weesdiants, thulgirpeattreic 8¢} comprise

contacﬁﬁ‘§ thd %édﬁ Cthﬁ:'aﬁ ean?cynﬁl %‘é} §0m€%o§orh 8@%8%}?}%%2‘88 15 ' pesticidally

MesSa et Pat ent I'on
effectiRaj Wdwpahscets aé the 2QOPpesT aharamarint #fill be 8 ABount 6f ths insecticide
beli eved therefore that +the dsRNA net hods di scl osed

herein should be preferentially used in conpositions
and in -40-




plants to control col eopteran, dipteran, hem pteran,
| ygus, and piercing and sucking insects. The nethods
wane7osseposi ti ons set forth herein are parti cuP@r/ig2006/036319
;ﬁs@?‘&&for tafggéet L&geégderr:es_ f;{)_ gl:i%p({ii;sifénj nmigglzftzcts < hat
that is tidditalROefBecgut. u greim alboséctl ciabtiow argoByt nggan
from abpf,}tge 5.0 to . about 9.0, gr from abouf 5,[. 5q1i O wih. or will
amoung b insegticrde Hat WHbKIHBEG pestoiny e lasuaf orgupal Fpterqt gowih, or wi
' Uyedl & GREUbBy fhsotiRstabout
““$“@£@¥}%$m§8%§?“@ng%$%$£32rfn%%ggﬁps an% othgﬁ pest )
Spegdresal} thataneount bf pesticglet thptHsaippliedbn Hisoteed in Bhe eatment will
e B oSBTt 00
5ot C Bre®siab 1S PIHRORE SR B ipaSiREde Wal Basyithak €he range of
Oftheg‘.%)és}gﬁti ‘#?%lgég%}]t or bea \?\Aptgi nb; r?ge/ s§ope ofﬁft h%bré)r ie&enél ¢
about 5@ gantoi about MO0 sctivamer t00 kg pi/seed.UaorgHEALCEROS RN the range o
specific faor inhibitin e Ln _a-.lepj t 1
about F&F G0 oo 00 ey kPRt ieet 50 cfld oF] SR FF Rty within the
i PBB0 o toEBEE FBD ok OF RIS pet TF kg v debd wetghec Altematively, it
range %%%élt pr teion woul dggtgdi nar i F%ébe toxic to that
has bder fouhtochaprofered dhatvthe Amprehe{the pasticide bevea agout 60 gm of the

. threshol d. |l evel. .The n n bout 80
e IR 1o 3P TR 0P e B Ty v o
om pefl6@kL b¥&ell. reduce the gut pH,  providing a stable
environnment for the double stranded RNA nol ecul es. L0 ¢ the seed
eXbe pesticisdes that precysed i thegtigsped Ny ngt &e%e"g;‘éfﬁiwﬁ? © see
08 b i in G 123@tautiie that time in the target
and S}%)g ?engf?lfgécﬁ&%ﬁ h é?t% %}nr%sﬁsl?a ezdlcd':ng@g sﬁRNA congt rau c:ltrrée 1_ _ 5 q
insectWilifhc @iein whichitrcauses $igaty odh¢ seetl opplanti n ggaerss the ¢qating will be

result in synergies that .enhance the insect contro .
efficagipiem &ryﬁ@r@%/lmategf _§nr§g i éa)@ gﬂqqr_som% C?ﬁi& %egéglg% o% the subject
inven J@éﬁ%gréggﬂ%fe ffoiftlﬁgéf%h ithetforRbr ¥BdtRgP! ant  tissue can

e use ose-responses for larval nortality
oBengftiviphoviididi by theopresesit myenbion maysiRrade.dbrd arp a6t fimited to: the

control . pr [ ns. e. skilled.n the a : :

ease %1%@@@#&2&%@&0 %?ﬁﬂné%cﬁ |cgl S, ghegloiwncsogg%ﬁtaaglﬁ rotgl%éf{NA which can

be usddl BleLdtAlsilily b IUSRASS and ke eflevtivehess 00 el inkibitivns THe ability to use a
actives that are synergistic and desi rabli for .

low chepérsvationt of m istabidized p«#sgftl%t avpidy apresal| fispdewfaegs of anti-sense

. 1992) . nerqy: i MEN | cl, pe SorP&EEbecifi e

mterf‘?r@bcg)r t EB%@ el |t*§¥l er eﬁ@ ’1“%2‘3?&0 gloﬁllti’?’o%%por%?eigbﬁ g o SeAnene

compédiféns, i gaiciigesebinefbt gtnea) a,paitd38yr. pdrtion of the target gene's

anticipated that synergies will exist bgj;r#veen ceét%i n d
nucleofRNGEUCNIE, Bet DEBFAIRSFISETNCHE AP A Sefixery Peadas oppose
to the %Q}nreol)ji @ﬁeotﬁégﬁ%le TREnighveRhORR @l 88 8! AlBSad Antisense and co-

conmodrty products containing one or nore of -the
supprésipue rethenforehgenptie semipulativaritecomes perdibly oergarisms dhat are not

.a_recopbinant ' plant or seed containing one or nore
classieql gepdicipedssot i de sequences of the present invention

alg ?ﬁ%@in%‘ th8lprdkentCRNEAR] 3é16ctions cantediaffdd sutofo éifsere that the

pr efent | Avention. A comodi ty product containing one
presemre afthenufledtile ssqupnersctbat ¢ trehecribed Siom thepgemphipgnticgnstruct are

i nt ended to include, . but .not b 10, oy
not hmfgftocp%ﬂgsa cglls. \MTB]IS ecaa rbéa’l Ehcgl?egfredé) et 31{@ ge%%g%tht’se%hrlblt a low
degre@Df Je@RshcRIiQEMEY WiBHTRbHr&IpBAdias eentedl a ibht, o0b artebtasal animal.
or whole grain of a recomnbi nant, pl ant or seed o
Preforsblt shenilpgreoms e segiaacefidentits is deifethas sawproximately 80%.  More
Set 4l 1R0- ' 7obe  Most
e O
prefe@BR@E degre@bf the BeqEhés/idpmtiigticless thambpptiatatady beYei n i s '
defacto evidence that the comobdity or commodity
product is conposed of a transgenic plant designed to
express one or nore of thetlnucl eoti des sequences of
the present invention for the



pur pose of controlling insect infestation using dsRNA
nmedi at ed gene suppression nethods. D. Qbtaining
wol@resssaci ds The present invention provi des BCTVES1006036319
for obtaining a nucleic acid conprising a nucleotide
SROMRIMG t0 ﬂiracrtctchm@fonmgamdsfzwplm witlRMAecdmbinme DNA construct,

enbodi ment, such a nethod 2Q07/ 035650
transgeray/AUSED 58R GB6BIEDATeE dip JHpFiceEas 3 L5 RIPGORRGPE ScisRmpjaant DNA

constr%?%ﬂ é ?Jc@ﬁg ﬂcﬁngmdoﬂbﬁiﬂt | POy BlafhEe, ¢QTRIUISNR DN Kor gene

cl eoti de se%yfnce or a honol o?
supprdsheﬁeﬂfl Ber nmoaumir inee difsti plgeicline (st is iagwemableytongansIqpmation to

| that h di th t nybri di
BT O
recomgﬂlQnéﬂﬁAsﬁﬂgﬁr%gpgregﬁ& N e Qecon@iurt lingment  t hat

conprises ne isolated in step (c) wherein the
sEhepresear 11m\wntlen cambé,dn pracio icembinedswith pher ispot gpnigol traits in

subst anti of, t he, RNA
a plang E’qﬁgf’?&@ dgflr‘%o i‘FDfE’B ﬁnlfaﬂg?de%@tmpﬁf anot ott I%lgtr%Ste n%rg Comb%nmg insect
contro® tfé? & hed éhflplbfl‘ QUi RNeE Blvided-oigItoh Canf o vidbtinsdet-peterted transgenic
eic acid fragment conprising a nucl eoti de

plantssw@m ewpssiof drrabilisy wyPhplagts SGBOraAH Upe Ed?%%?P%‘fOI jgait because of

izing first and
the re(g,lcgg B’éﬂ%&bl&% @Nﬁﬁgﬁ% %é ggf%?‘{e%r@ %i?ggels pongl ng to a
PThé h%l&&iﬁsrﬁrtﬁ‘ 1ﬁ§ectlgldalgamlvﬂ§bltolf ](Ck tbe@}tgemmgsl\;r&mdnpxmls has been
targeted i nsect; an anplifying a _e r :
L EALC LN TN T A

the lafv F?or}gn ?% ye%lt %ﬁg} %ﬁ:g éfl?%! H&f gi(’: ﬁf e Srbofh. (¥ 1M Rdran larvae, an

nuc e transcribes a
- alkalige th eafdlt p@teobpmr ¢rizgmesfin dhedBiRbA noid-wit RMabgizet the proteins, thereby

present_ 1 nvention ractici.n re
aﬂowmﬁvtéﬁtrﬂswe o sommgmentha e SHE TadF yBEE  Ghess toxis,components
d1srupcc AR R auSUED RSt %o YWk RledRBTRd, 8verdinillyl Bﬁ@g:ﬁbout insect
eC|es that ‘causes damage to the croF pl ants an
deaths lHﬁ)S@lﬂSl eedsoy, Bl thubipgieags taxiny havgmxp@qﬁp hgmeelveh i be effective and

envirGiit ettt ipnhciey. ot Geafg h Sl P 8h8E! | llecran and

hemlp%rQﬁj Wfsbots,a lﬁ(efyacﬁptérﬁu Iy20y 8dd 6théepieing diﬂtsudlsﬂg\lﬁnsects exhibit a
inhibition will result in a rapid decreage'%lngrot d
gut pHebheﬂ is. slightly @Ctda¢ rﬁlﬁn@oﬂler@nwmstthﬁtsaréogf fag @St 18p1 opteran

larvaq aerv gegtl%eg%alllgsg 'Eh(f@? E% s, ST h}ﬁ;’ LORid 1 OB MR B8 BF Mise insects is

ects for the insect.
also befievell th He gt hospitablet tartiyetonapdsitmas of thermgesenf mwn@m and without

intenchbg s 56 EEG ToeBrueuIar tEe s B It PR QUL Ogfhe eut of
lepldo%?&&? !aﬁ'{raré% aRBhiHbfhE ¥eas<51f‘th gﬁﬁ(ﬁ' AeRIFROGi YBIDitSISRNA Bfficacy has

gene 1s selected that contains regions
failedt IOElTre adteap oUrS y Patent é¥v.e 6,306150@, Mesandi \ildBatent nBellication No.

20388 7017 b &1 B0 pBb el LB (o e g ferefore tha

the d&@@ﬁ &&ﬁBdJ‘éﬁcl@%d‘H&@lﬁ 101l QgprefdicaloTused gambsPBsitidss and in
used herein, the term"derived fronml refers . to

plantswemntnob dolnommm digteraye @@@m{c@raﬁhlggus, ﬁaﬁg. p%cggtagaﬁgakmg insects.

artic uJ ar £
The rﬂqgr[# LORPOROYS ?eggﬁﬂfx hgr?r Xeis {p%ﬁltcﬁ 2 ?fuegor S:tgfuggﬁﬁr Ceé genes for
suppredsiciPi@GhRsts SxRibAE zﬁgﬁlqﬂl offidm abmgelnftd aboate!) Scoreftorn labout 5.0 to
is expressed in the Insect Tar

aboutedkyraz Sl abant SHetoAPeUES i @s‘gqnh b g EOIe%%’gH‘i 8P trgpp about 6.5 to
aboutu’zg ?)H’l:ggo%?% éMté Qf)&tt’/h@ dNARG! 7.0. TﬁBQJ%{/erQ @i86ts fagdl other pest

resent inventi'on may include, for exanple
spec1éshﬁ§tee)dﬁtﬂt a gllilqﬂé of from about 7.5 to about 11. 5 or from about 8.0 to about 11.0,
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substanti al honol ogies to the nucl eoti de sequences of
known gut - expressed genes that encode protein
wa@oeoposst s of the vacuol ar and pl asma nenbr anBCPUS1006/036319
V- ATPase (Dow et al., 1997; Dow, 1999). This protein
or frerrapbeix9.0gotabeutsH).@ wnle lag |lemdop®éra1e msettelatvat, drémlso intended to be
ransport .2007/ 5Q PCT/ US2006/ 036319 _and
withih 4 sech%ﬂth&PéesF WrnegRign ?Fg%f PaHiowplY Hae Hihag @dsRuespecific for

mhlb-'ﬂh% NoERASS epigoftRA A IEYR R &&idéc{‘m tﬁ déi’% Q%v%@ along with one

bul e, an outgrowh | nsect
or mﬂll@n]é’t brotging, rthﬂl. onitdh lbspeahmaﬂfmnﬂt pﬂn@d&mwvdul@ a;tdlnmlgfbe toxic to that
ki dney

SRS AE) . 00 BRI ot ALl o v
more\/BATcﬁﬁﬁ:e 16y toeth¥YhaRRB- ise®rs g@m@@ e e?fecﬁ’x?etl@ %(99:6 nhe gut pH,

thereof (e.g. as found in NG 821). In anot
providing gostekie 1611\'1@1@@@& fqrsth@ dowde e‘rdartdhétRst e smlsi talelxyrt thelr effects

0 vel opnment, and reproduction
in Suﬂg?gsg n‘é%dtafgcé é@mhe SeCt %eéﬁes i ncl ude but are not
| iltvistagticipated theﬂrl%ccgﬁﬂﬁau@l &F dettl dtiblE&GleRN?@ céhs#8lE with one

encodi ng aog)_r otein predicted to be involved
Or MQre ARSEploFntrot REctetpIENefeE! resulibin §mglbathﬁ enlmmggalm sect control

ein Wi en

phencﬁglfeogie? ;1%?%?{ glg?tnv%lﬁ'e &ﬁ?ars] S/E 81?2 DIARLEN 858 whole plant

tlssuemebfbhgeﬁdloSMSe rdokeyresporishe forrluﬂiaﬁﬂﬁ)rtaﬁty%ﬂ @owth inhibition using
have been found jin diverse organi snms such as

both GG 8ee ERe AFploinEn EINGr RIS e T Guies, maures of dSRNA
moleca®EGha riﬂsféﬁﬁ&ﬁm%? RXdisd %ecfloélég Q)eﬁd@nﬁig QUln'b;}xagng ?f;]acttives that are

fam |y encodes nicrotu soci at ed proterns
synergistic and odesiriablaefor ddplaymesnt einl irlsect-pretyttosd kekiek ofTabashnik, 1992).

Rel d se nc are foun such djiverse organis
S yner G P oA E DT ot e Bt ilsioet o) coamekateins (for
revievt,seb S BRI 1B, DI98YH.het i@rlﬂﬁ gRTh tRf rs&h&glbeg%qgle%ﬁt between certain

required for transport

dSRNéé)elzé betweogn caapods z@s Walmnahcv ecnml pregans s rrs

| a S

25k YA DROTSIE e G BRl ISFELS cSHERIR O, of gaore of e

- sequeric8s - @f0 dieo pedsetr divehtion, a:bﬂf pyddked foasm (3' eRnbihARt plant or seed
encodes a product i nvolved in ret rograde (ol gi ?

Contm@ﬂﬁ WL %‘&Ft(‘f thg pyaleptide seqgreaprscatdhe @&qq@nn@tm\aee specifically

conterBSIgRd ?gﬂﬁ’bﬁ%ﬁ%é dt tl‘é pr e?én‘?%@ G107 Ry chtg !gfgoecfuﬁt ?mﬁmng one

248 (SEQ | er targ genes
or momr(ﬁgm’wequmsl bf the prasynt inedntide is inddnded enplrRide,tB@S6t be limited to,

ortant roles in the viability, growh,
meals d’é@a?@%ﬁ%in?r Rl BEERscAti SSRIS0fp PRl £F ARy fopd prdich gothprising any
meal, Sl @RIusANESwiBY dBfn 808 r&oni€mb Bléﬁ?o&%g@ tStfai gﬁ%ecﬁre or more of

transcrlﬁblon factors and i nsect SpeciTi C gene
the sequsneqs| ofithopieswnt invientor. oHee datednoosxfpvhe bamcFhef tharsggtences of the

presen? ﬁﬂr%ﬁu% Pl Hlier %r IPPIIerrhe gFﬁ%cﬁ ygcprgcg:q?r_]réwﬁ 3J}grrc]>8uct¥ f:qngﬁrlnaﬂted herein is

defactoevidérng ehat (e @mméditydre@dansddityAdinict AN@dpbsed € trans genic plant
ﬁgcleotlde sequences for use in the present 1nventi
designgdiip epsess 9ae Qe moveel the @mlpqﬂm sequeneds of Wacpresdnd inwention for the

pps 88l S0 NS A BB, RS oo

are st.an S|mlar|ty with the target genes in
tslze geéngpr?émg tl%“r?ﬁ‘%@%ﬁ Accordi ng to one aspect of
the pesse itventitly @Rdvidd aic AethER0F 8BlalRhg aﬁfﬂt‘éleﬁ@ﬁ&i@tcompnsmg a

uences may essenti al be derived fromthe targeted
HUCIGOV&ﬁ?%@& for genecipg ards Bl\é(@hpllRéM{ tiapgetmbediownt ssch a method
fromcDNA [ibrary fromWR that encode D. virgifera
proteins or fragnents thereof whi ch are honol ogues of

known proteins
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may be found in the Sequence Listing. Nucleic acid
nol ecules fromD. virgifera encoding -45 WO
wQo@7/08535650 PCT/ US2006/ 036319 honol ogs of knp@rus2006/036319
proteins are known (Andersen et al., U S. Patent
compnq@p$ i(@aupbing SeINA oNgDNAL Gbi265witB Q)hybﬁdfzaﬂidﬁﬁpﬂé% BOS s1ng all or

t t th RNA I
= pofiy' BE & BE0ER s B R RSP BIgFofcRame ciasded mecct; (o)
ident(fAEREMONATRIbAL tHadh{BHHiSs il fk %@’\nor %ﬁ&%}mh@g&%{%&g the DNA

derived from-a corn rootworm
Clonﬁp@ﬁlﬂtiftﬂdslntst@r(é&)fand'lfﬁkseqmlﬂlgiﬂlv aBNrhypr gBNA ﬁ}agfneﬂt that comprises

e AR P e BB S ol et or
substamtz@ Bofidn G i Rmrﬁuiagonwﬁél@g&lu%@cefdfl 'ﬁbmc%gmre%'iw

na e used for the purpose of the present Tnvention
P apptherembadinenals 8 ingathod dtdhopriesenDiNA cotior PiNAbLdiking & inasleic acid

e LI B K358 B oot o
s1RN2Khe>rrtmi’sg£t(a)g§:}m&&siZﬁ))g et Mﬁﬂ%sé@@n«?@ﬁg&‘hﬁl&hﬂbPﬁ%e?d“&rrespondmg

sequenced using the methods readily available in
to a pgrion e anesgh fop @@Cxeﬁnémeqaﬁrtceﬁﬁr@nb@ taraeted inseptodind yb)tameplifying a

N R TG T S ——

primess 0Ew{Epaiap Wierein rthe iatvpdified aﬂﬁmﬁj aélti(lﬁlolﬁagulg Qﬂﬁl’s@i&ls a substantial
. sense antjsense RNA with the included mninm
pomoﬂrogsﬁﬂsm Ofﬂﬁ%ﬁ@r %@éﬁprqswéweahgn -cont enpl at e that
nug | Bh@ticar %é@%&@lﬂcﬁﬁe Nt ftalr?&k s dhfa %gnv%cg (%%)]m a com

any i nsect” species in t e i nsec 0
- rootwprn { QB Wik ewndires 4 Widhor e SCRpor an;omseallspﬁﬁes\/‘ﬁ& @nsks damage to the

crop ﬁ‘lﬁvttgﬂ Ei tu %:H‘t g,/ Erf chgéc’ hglsg(gglt as ﬁ& tlgétdéepg rc%%e%gt may be

emplc@@ﬂ QOHIB@&:MUS@ 8€ bRFerrcaP@fdef b&mk! M‘het%%ﬁe W&&ee&/ﬁos%ﬁdrgtem product
be derived from| eaf beetl es bel onging to

has a @@h@gyry)% AEi %ﬂ@t;@spmtl@}mgmommyg@ﬁﬁ’em @a@)d dearehse in protein
I

SR e H1EUBLSL g 38 lD) SGULEE B St o i

expressldnglleﬂé rresuls G ﬂelet‘dﬁﬁms sffes ferEé ingectt h? it k@i tﬁgbl‘éet a broad

r&l ecules of the npresent invention may be derive
range (Qf jA59ef SBTERS B L£CUP rl@uSPJ@Ftﬁd Vhatgistlighly| edmserved taenss jtkese species.

Conveﬁ‘@lﬁafdrYtHeggﬁfp'bgéj dfoc ﬂ%}g S%Pﬁdt o'n‘?t%e %L}% ﬁméents of the

acids may usef ul ,
Inventicay cfeigere ne sa}wdtednthrab menﬁannstneg@na thetceféopaamy %ﬁﬁﬁrﬁ&’d between
roduce st gbl lized dsR or si RNAs of the

indivify RO SPHGEn Er BRYe5F Thieot 8B4 PHGT BISRHCTST 18 iR embodimens it
may bk Q6€Eble tb REIBSH A dn@ MSat hIDES ﬁi&&rﬁhoﬂlao o0 & 3;9*% §x§| o

the present invention conprises |sol ted an
nté Iué%‘t heéj@ns@q @@m‘eknw ed fromirefors thyagypscifibd huctegtidessequence that

my 30528 0 o RGBT cB0ETAS B rhSPLA S0, et

fromthzetspécmﬁéd“sauf’cetdieps@eg,lence l'isting. The nucleic acids
f omV\CR or other insects that nay be used in the
rfbdgy e P GRNGriRyselctsd thdripekptesicd o dhethseatut. Targeting

Eens R i e ot B A e AERCR oA B BBl e et

nol ecul es of nucl el c ac
TargetESTen i wiecinathiedpressne dneationmayay include, for example, those that share

substantial homologies to the nucleotide sequences of known gut-expressed genes that
encode protein components of the vacuolar and plasma membrane proton V-ATPase (Dow et

al., 1997; Dow, 1999). This protein complex is the sole energizer of epithelial ion transport
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-46 WO 2007/ 035650 PCT/ US2006/ 036319 encode
significant portions of, or indeed nost of, the
w@oloypessss des. Al ternatively, the fragnents nBET/US2006/036319
conprise small er oligonucl eotides having from about 15
and is 'fé%g@i%%&& feoflkalMialiSR bl SR nhiaghidusn. RRSVIRTRase is also expressed in
ferably, about 15 to about 30 nucl eotide residues.
the Ma&ptgblanatubulel ap, outgrewthuof iednseel kindgit éhaﬁlf@sctmﬁ inHwidj halance and

i nventi rari es
cetoni iggicBigl Torign SHPOGERGR CHPBOBI R Qe pege KRS, e of b Himmal.
In anotiké legitodRsdd eheauimse al¢ e vBATBNL, SortRsBelogf drWRNMEE thereof
or other col’eopteran pest " species nay be enployed to
(e.g. apfiuad m SEQIP NU2d).c aci d nol ecul es from ot her speci es

f@r a&uﬁﬁf?ﬁ 'gﬂ-g)lot e n?m e%%ltls s&\éé #]hoaﬁ llJS{: ?sg&ﬁ&ﬁgqgchsg‘d [iffle growth,

developRleRE 4h@ fepratiicticieot ficinsett! Bkemplaiydgeied @clide dut fratnot limited to a
encode the conpl ete coding seguence of, a ﬁgroteln and
CHD3pgasgpe di-@ibnkiey gf:mearﬂ@ﬂr?g sesqensAens HPIobEiR preripted dp &g myplved in
di ) | I ;
wansp§ s ThERAEET ol BlichopBid rlBIgBRULr Snt ik L BrAWE Rih ATP
dependain€ IDN AdkBedst asmaeynthbasnﬁmilvéq/ imtiramaie ai{symbﬂ;y/ digagsérebly in the

|
cloug ob BT GTEEL AN BFN RSP GedivCBROTB BRI &8 Arabidopsis
thaliahd, EMbRmps aéléb%? f ErﬁfnSE)cch%rom))élef Qi fsfeOr TﬁE hﬁ:[a—tubulm gene
col eopt er ans, r‘om Lygus hesperus. Met hods
- familyf encmdng miscstubilbmssociated @m;elwel thatk poawr |cnnsti1ieerm of th@ cellular

oo R R RS B STt s,

MandiioR 86! Srotbib fe%hctt&i t% B@%‘ﬁbﬁxﬁfs' ¢18hS QeSHES sfoi’tﬁin’é ¢o$nplex requlred
translated in é (gp}de usual l'y via

for trapsrmeie EICRIEXITE ﬂ%awb ﬁt 2 )apgr Byf9.aare fpee uraﬂbfregse orgamsms

1nc1ud1&1g31§enceﬁgdy%lhte gr? ]tillg% [ Iat%% o%st :vzgfgr er(c)zd 'ﬁ%ﬁﬁe??rﬂs% ort-felated proteln

is the5f5"c§o@fdi‘ﬂdi‘ul§ro€bﬁhd gobrednel add BITop! QRatC ftddedta phRRluct involved in
-term nus. A codi ng1 sequence can include, but is

retrognad@ (Golgi todeR Xt teanspehoingilaDApregivigs! scaaamean Havedkasrideniified in C
nucl eot i d se m "reconbi nant DNA" -or
clegans o n‘B”%ZrW n%c \é%(ﬁt%l gEaseqllS@Lce refers to DNA that

C@ﬂfeﬁ tddSet el &NRIriusalin Yhee ighde eiiveltiom dhidyi iaeludenfol I&kamg]le those
|pulat|on Vi a nutageneS|s restriction enzy
that play guporiant roles inFibe ViRbNLY ofropl denelepment rﬁﬂfocmon n and infectivity.

These I‘Pe%%% rfg%e!n@é mta§ I dt%he %85% e{nﬁ% ée'ﬂ? 691raﬁ 1on factors. and insect

ere may n regar lng
specifit @n&equkethah knmikom)ﬁmlta@enem Dv"o.stohkzlcphéhettgtget genes for use in the

presernt RIEEFOR GV T B LRI Ve EGH SUIED ALGRBTER, & & ipm o nemstode

(eg., € eb@g&ﬂs? n AQf 1tﬁﬂ1ﬁfl? Pihb qu@leﬁﬁﬂ'@ §ecfu61@é@s 1158 86d PRt Frefe@f invention
use in present” i nvention nma acconpl i shed

may alsh fb@@hw@@ @Om plant, gitah thieetarialvet; Iegema)whgmﬁlbpcfmmt hgae been
estabh%?e:slgfg%ﬁ ?ﬁ%ht%g@ntﬁg ng&ﬁ%t}de{r%gg%‘{cess géxglrugglsﬁ tE%Vs[%a;ntlal s1m11anty

with the R dRnesSREHE e%noﬂne oF dnlinget. SRLE#RS td an@a@eanbf the present
species, in which the genes have been characterized

invention fox BiRR eerjeod, the tq;ggepﬂseq;@ng@ggmms@erﬂ@ll@@p sierivedfom the targeted
WCR BEOUE Metn e e CRELERRPRILAGENEC HOM ANA My ABAOFCR that

y sedr chi hg
encodd Pe virgif@agirotehe ogefrgnentst thereof #/hich are homologues of known proteins

may be found in the Sequence Listing. Nucleic acid molecules from D. virgifera encoding
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WD 2007/ 035650 PCT/ US2006/ 036319 sequence from for
exanpl e, Drosophila, another insect, a nematode, a
wo mvgossesor a plant from which the gene has beenus2006/036319
cloned. Once the sequence is obtained, PCRTM may be .
homol@%ﬁ@f T wibpitdifsy/ara knawp (Apdéradnedryals €l e Radeht Sgphieaitonoferial No.
the gene in the insect for use in the present ,
10/205,K8ntion. In order to obtain a DNA segnent fromthe

SRS ﬁ%gﬁﬁg&@%ﬂg@ ?rés@ntai'ﬂvérﬁﬁﬁ‘} theSRGOTASor siRERTMolecules may be
primer y be designed based on the sequence as found
obtaintd SMERIHRr CRWNBY pblyseeciss chiindRCRAME hmplificajioneffalgrast SR W gene

cloned. The prinmers are desj.gned | f |
sequenset AeRTed BPTLLFITCPEO PN FD A AR, byl hproot. The

i | e mass® RidwDNAIR! oraPY sktiled in the art and
WCR&%%%@@%%% thg uitsﬁlge%t Speci es, and ?_he PCRTM .
DNA/RNATRIay teer extrasted. t bavapwithyvarious Biges rangipgefiem 1st instars to fully-

|ification . conditions sel ect.e .

srownnR IS ERDs Brevipt e Buare Sb/ER ieETf nSn KIAINA/RNA extraction.
GenofkaEN X BRIINANGbiReg eensRBideTaRn WA may eby  usthefor PCR™

gene (or a portion thereof) nmy be cloned froma gDNA
amplificatioDfr prodieciiop of theplsRA o7 BRNthe | nsect pest speci es,

using the WCR gene_ or Rer . ' ' ] @method
A R T e e e
readily raQHﬂl:lUl@gﬁrti\;ﬁSartﬁr ©rienexiified Eurtltm?nt ey diel sblofto trhedify the PCR™
process by which DNA segnents rom,target i pes
conditsd eBsurhgptie] REREY prednticeameion; e aREL D oR " dradct may
revi ol el - r ' t an$iR&REE BNA with th
be uS':“giraes aptre %‘3’ ?%%g&i Z%q}? ﬁoe{ré%ghn%sg g&géﬁgegsegﬁziﬁ%ar y skill W
include@ niihignAplonbtets. r ecogni ze that a variety of techni ques

may be used to isol ate, gepe segnent from.i et pest-
< e PEsRHAYoRYP LU Bagaies: griovraliery REffigdRt isotated
from %ﬁof 'ﬁ}%l‘éth ccRR GRS indBERInBMorh NALE be i el he th@pgstntp@stntion for

resent invention, such pests include but are

contraiatf WICH tedi apethert targpiadhiaseislein papiasRsst oF die pigpent invention, the
nucleig\é%gf ﬁlngy §€c _e?l(/é&f grgglﬁ%b%}?(gq %(rlo gégczf,:ép ecfﬁ(?l?tgﬁ;%g .n,ﬁQl@ic’ acid may
be deAVHd &Nk MRS Mrghg 1BrEN batusIMRbrobicgY Coleagraim (ppomelidae)

Aut ographa spp., Busseola fusca, Cadra cautella, be derived
and n@ae ppedifieallyi bpomelei acid amleeylesppl theareyent (Bt gy pe derive

GhotRl B AR Bt} oD ANIBLOBE GRRPRAS infolecules of the
from g%%le’s i atggyl | ?%eléapgr.o?ﬂc()ﬁ{/lg%cp g?ig'czll ﬁ.pcfle nuCHfd o ecu es o .
preselti fiEatids mdy Ppt dypived biram | Pludodnaet airgifydi wrgfpa  LeConte that is

Di atraea spp.. _Diparopsis .castanea, Earias spp., .
nonnfgbhgéqqeél topps W@&C o@}galsglﬁgz_d,n % @glidf Ay, Iu@%@ll, |f%r, example, in
identi . tr3PRhe 2 G &e&1P that HRedfe stabilized
1dent1§>ﬂ\g§% ggt%?%g%e%eﬁ?%t ié%?sspp. ,g I%lel lul a undal is, " _
dsRNMgpbanrtRIWAs cfutiea praseitf mwvertidny doperetaisg nlantse fopptWER nsect
) scitella, Lithocollethis spp., Lobesia botrana,
mfe“ﬁ%ﬁ?&nt ria spp., Lyonetia spp., Ml acosonza spp.,

MVBRRISR, B ARSéBRRlimMRNtheGReaX indentidBPeingRitee isalasq@pand purified

Gstrinia Nubilalis, Panmmene spp., Pandem s sp

nuclefiadeodegserices frmmalV CRoetkyavs s maydsised peihe d'l,lsec{J control agents. The

e e e
ﬁsﬁn%e/sam' a spp., Sparganothis spp., Spodoptera spp.,

Trﬁg%&?%g Paé:? Pfrgﬁ]—g Qh%ﬁg%nen%gg elg uisggts th;rt? ht@gzlv% W& in the present
invenégfl) gr/éagff glrg(g ’%ogxggiéeﬁ%é%p@ﬂ%%6§h%gtanﬁil%mdoﬁﬁ%%nes and EST nucleic-
acid molecules or nucleic acid fragment molecules thereof. EST nucleic acid molecules may
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Agriotes spp., Anthononus spp., Atornaria linearis,
Chaetocnenia tibialis, Cosnopolites spp., Curculio
WGQpE7/033660 nest es spp., Diabrotica spp., Epil acheeUsSmoe6/)36319
Erenmmus spp., Leptinotarsa decenlineata,
encodé-isigiﬂidaﬁpbbttsansmf, or Nededdomiobiaos phhe , palypeptidghi | Algernatively, the

., Qiorhynch ., Phlyct P
fragm%%) MaypEYIPFiss é@aﬁ ﬁg@ﬂcg éér:St g‘ylg%;@gm ot altge {ygout 250
nucleol?ldg ol%Fidhéﬁs ?ﬁﬂp mor@' ﬁrt‘% %%gr rﬁrlg@lt 19 ecBeQide% Phucle tlde residues.

I'bol'um’ spp. and spp.; fromt eor
Alternb¥tdin rlheammlem amdex@lmnila foma inaths present Bireentieh lm:,ays}mfrqm cDNA

_ .GyRotalpa s Le d L t ,
lbrarigsFOmp ARB: & S4B 20 SR EURPRIPRREFLADIE . 11 om L he
OﬁQ@l&c Cﬁ%ﬁpﬁx%[e%uleg Qhd %%Hiéh@ ther?@ﬂ fr6l WICKI®S: o¥fidd: coldoiBran pest

e or Psocopt er a, exanpl e, - Li poscel i s spp. ;
specief maynbieleenpdoysdrto Ahtapl other, nifctaic w@ml@ulqsmvﬁm presies for use in

e 2 R R R PRSP a4 e ai

molecﬁlﬁé‘ﬂ{éhlﬁie thaN@EL RBR BEReuldd hatl éﬂc@ﬂ@ﬂfé&bﬂﬁal@t@ Rodingfse@idnce of a
the order Thysanoptera, for exarrg 1 Franklinella
ARG

proteis ppd prosgtens rap ¢ Hlap glggspg)uencqsa@ﬁﬁ g@ﬂgﬁpphl a&ﬁmqnp such nucleic
acid nfqi‘lec%s d%&{lﬁiﬁfﬂé&‘ﬁ%g fa‘lgllrd m%?aguléc'g lcha{ gtflc!yde géﬁeaﬂﬂﬂly 'mEhBSs. Such

exa

molectes tam bk ebddilyt dieshED bR, usidg Sitle raborse- ﬁdzpmbedEnmﬂels taokl molecules or
, Eurygaster spp. Lept.ocori sa sp

‘fragmmgéélme@pta scregnp den Ustagss,. CD%éh¢1béP§é| ihragie, gﬁﬂt*’é??dg oin D, v,
vir ngerg %ﬁ Oﬁllgp Eﬁé%)s érﬁ;gsg L E{Jog@%%g L}%g%sms MAhERE 588k th¥hgSRBh libraries

l'ineoloris,

arewdlM@@Wndﬁﬁlefe&m ly ’spp such as Blissus | eucopterus, and
Pent at om dae fam | om t,he or Hoi.ng

£ BF veschipiee, thy Bl hPﬁ?‘;éﬁ%isP%E‘besussmﬂg‘gﬁlr BefdEode Sefuence” or
“struc%seﬂ%‘gxcfe?@am@‘(}ﬂblg&ﬁy fefolRRo 2 ARNESdaRq ue‘ffé@'tﬁatslﬁ Rranslated into a

Iotus spp., Bem sia tabaci, Cerop aster spp. ,
polypéﬁlmdy,suﬂuamn afiausnRISA} oiiheh rplacemwoﬂwh@mm@l of appropriate regulatory

i ct per m S d
souoef o SRR B SR ERE e EROASSTugEy g omsttion st
codonsa@ Ehe- 5' Jﬂt@ﬁﬁﬁhsozhﬂxa frRfslatichatNéddeh Ql@ EHB 3'-té1ﬁﬁnﬁk3 SAphéﬁlg sequence
Macr osi phus sp , Nehotettix_ sp

can intloRaputianal ppted t@ag@pmq%%m N e Siti adsresqmpbinant fucleotide

s uePI anococcus spp., Pseudaul acaspis spp., Pseudococcus
qUeNSsd . Psylla ssp., Pulvinaria, aethiopica, -49 WD
2904 tHR5 GRSV B oD 33 Abinkuianiichspiddisequencs prefers to DNA

that cghggqgg lg(rﬁﬁ:ngtrl]ga@ysgngugefs%@ggft 1I§%tps p&qqqgﬁglg{ﬁgblgeon VlaP glutagenesw
restncﬁ@r?gﬁ%eg,rﬁf@thghkgza erytreae and Unaspis citri;

For many of the insects that are potential targets for control by the present invention,
there may be limited information regarding the sequences of most genes or the phenotype
resulting from mutation of particular genes. Therefore, the present inventors contemplate that
selection of appropriate genes from insect pests for use in the present invention may be
accomplished through use of information available from study of the corresponding genes in
a model organism such in Drosophila, in some other insect species, or even in a nematode
species, in a fungal species, in a plant species, in which the genes have been characterized. In
some cases it will be possible to obtain the sequence of a corresponding gene from a target

insect by searching databases such as GenBank using either the name of the gene or the
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fromthe order Hynenoptera, for exanple, Acronyrinex,
Atta spp., Cephus spp., D prion spp., D prionidae,
w@R200giosdean pol yt oma, Hopl ocanpa spp., Lasius sSpPEpUS2006/036319

Mononori um pharaoni s, Neodi prion spp, Sol enopsis spp.
sequerfé@dfréfﬁsﬁﬁ Sxafple, Wr@mﬁhh’@ aiicikdr ibbgot,ed Aemitode, @xﬁmgue,, or a plant

Aedes spp., Antherigona soccata, Bibi %éhordt %C?{nrk;[
from velirh thergsne hay Yaek cknshh Qnge the@éﬂ%ﬂ?ﬂ Ape may be used to

son R i i for BBE P th ¢
amplig Y ?p%?%%%eplﬁi%m% GRBER: o HpEREALHSAR for © presen
inventfaast rophi l us spp., G ossina spp. Hypoder ma spp.
ppobosca spp. ‘Lirio a spp., Lucilia s

Y PEob0s o e s AL oY RSB et 3R g et g,

PCR™ g)glmer%lcagnti%l «%e@lsgrogﬂ i)aseaec?\oﬁ%'gg qiBARS GY FARId, 1\131F WeI bR other insects

pononel ara spp. t 0i NOXYS
from WRiRh thel gdirrtias bs@pclonebariThesprmers amwdbs@ap@ teaamphfy, a {)&\b«}snsegment

e
prepa%ﬁyfi §e9{ SFRERAP b1 thd POIRSMEYSAGS NAs iueed td tandpliSy the DNA

een oun that t pr esent invention is partl cul arl Yy
segmeatf danplifieatibe nondigorisrse selectpd so thas agmphifigHas Wellaogwﬁ even if the

primegs; q%gq?q?t g:?e{gcltgl(rv%tgl\gﬂg}eﬁat ne eSt i/\érlﬁ{n%\@)thg %ﬂ g (o8 lclfpgftf’bn thereof)

may HREIOR! frédof éﬂjﬁfAno%NAFiﬂﬁ Iﬁparb&':ﬁ)om tHal 1ﬁ§H’copesI apecies, using
: virgifera zea (Mexican Corn ootvvorr]l] : Dlabrotlca

the WIGR gemtar anBthay kdvamnses eaneReot Rinbe ( BZ‘F%)IQ‘&S BF Besformipg PCR™
and c]gplpgdﬁ%g ﬁm i3 co%l e FRR) L0088 {He:}ﬁ’%l bM@h%N%asegments

ot ca speéciosa), brotica ,
from ’ehF Qh%bpﬂpl_tspéo@eshﬁa\vﬁbdhsol:{t& bhdeedron tﬁars&qlmwe o} rgqrnes previously

. ES . The inventors E%ﬁ[] E Eave [ de fte . skill
Clonedrﬁamswﬂﬁ orfheriptect sgoiEs PG < ERRplaE PP 8h oty
in thepgrf) Wﬁﬁj lr%%g?lzgmlaevaﬁe{}ﬁgﬁﬁghﬁlh%%% 8L Gis@F {HisBRkE Sétlegments

sts. “Surprisingly,” the inventors
from 1&1@3@ pekit Spervesribal cdned;ioad 4 genesl previdublyriedhted frogrotler species.

nmol ecul es t hat functlo StIO by t.he t
R 7 SO 61 iR AT B ieRFOE <P P By iy but are
e Ofdr@whigleat t ri butes: reduction '
not hﬂlﬁe‘?% g%#gﬁ%&ﬁ%&%e%g ?areéuct [ glr? in viabili t}/ of the
a

pdste}zs geat Hdwfoplies st degenisi ki darasts spp-, Alabama argzllaceae
rentiati.on an

b
Amyl‘B‘f SBP ATHISEEE SE- é’g’é’é‘%y ‘Jr’ ore sef%fa’af41 egtrag %plpg’nzg{b%? ha spp-,

BusseBﬁczS sclUEEYR LRIARL, | Qpojikl elippoRelsds, mﬁlnév SpﬁQ diﬁrzsz‘oneura spp.,
1 035650 PCT/ US2006/ 036319 f or mat | or}?'y Jjuven té? 7
ClySlmaml?EHMéU%e@'m}dWWCW &PP-1 EGER/ S a0 Pando VW Eh By L oleophora spp-

Croczga 28 no glzs’ Cr ﬁ)? %hle%npeg%}?etgowg%' @gﬁ Bmz‘ﬂz@a %d Diparopsis

aci d degradation erm f or i'on,
castaRig mm&a @pﬁ yﬂplman Spp. pﬁ‘etmmn@ps e‘h&oa«glza azmb@mzﬂg, Euproctis spp.,

f or mat.i on, or rratlo ‘?r,g
Euxoqfiep - ranbolifst mauféﬁﬁg 8%}6 S S el ﬂéﬁ%}?hanm
cuneﬁ']@eﬁ%? n‘@ﬁo"%}@f% f&ﬁtﬂ?ﬂt&i@znscziéﬁﬁ 'Tmtﬂmeﬁz)'ﬁfs}b}ﬁs iL®besia botrana,
mal nt enance, neurotransm ssion,
Lymantria spp., Lyonetia spp., Malacosoma spp., Mamestra brassicae, Manduca sexta,
Operophtera spp., Ostrinia Nubilalis, Pammene spp., Pandemis spp., Panolis flammea,
Pectinophora gossypiella, Phthorimaea operculella, Pieris rapae, Pieris spp., Plutella
xylostella, Prays spp., Scirpophaga spp., Sesamia spp., Sparganothis spp., Spodoptera spp.,

Synanthedon spp., Thaumetopoea spp., Tortrix spp., Trichoplusia ni and Yponomeuta spp.;
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cell division, energy netabolism respiration,
apoptosis, and any conponent of a eukaryotic cells'
wa@yaasBwbet al structure, such as, for exanpl e, PETLUBIIBG6/036319

and tubulins. Any one or any conbination of these

atfror g @dec@oleomen, foriemampleef f ecti ve i nhi bition of

pﬁ/?ﬁtﬁ.itnf estation, and in the case of a plant pest, .

i i BES ot Pof %F%ﬂ’fo"rﬂﬁf e¥Pat iianantdr legain| Chagrsiema  tibialis,
CosnépBBtefSpp, 8liRlulio SHFPPRHAesRY sHHNDRIA '

’%b%hi bi t%’?y suf flioci ent e{rrguntsﬁ }gf %@b@% %ﬁ%@ﬁ%’f@p P Eremmnus
spp-, dieptimeletia dédewlivedtei Lissahdptro! gpul belqiomrii dpg., Orycaephilus spp.,

. Lopi,cal ly t | ant, as_a.seed treatpent, as a_soil

Orior S ePon AP 40t 6, e BB saP by Rbzopertha spp.,
Scardbeniak, SitcyMilas kB OSRItARALsp PINAABY-RCH,E Tr%o%ﬁznfﬁ? Wit iy Fogoderma

the cells of a plant, plant pest infestation g
SpPP>unexpectedly dramatically reduced. The Exanpl es set

f er.el | ow are illustrative of the invention

mﬁ%"%’%%pﬁrﬁgéergg’?%)pge"gr %’éF’éam@S’st . However, the skilled

ArRIaEB I, | Blafi EROGHY. 2 Grhilvahipk N@pTELdREShach Oh M BE LEASa spp.,

_ideas presented in the Exanples are not Intended to
Peripggela sip+ ppfhydchaiaceseespRppl i cabl e to all  col eopteran

?%%ﬁnﬁfag?,gjé&?%gﬁgla £R0cGONgUME food sources that can be

or nu containa*sufficient anount of a pest

| Reribilitenys agent consi sting at | east of one or nore
d%bl %@St ar})ded RNA_ nol ecul es exenplified herein

i FOBhAEPTID L SappY & esios s Riesent i al feature about or
fg;%j:émspg,_t’hi n the pest. EXAMPLE | ldentification of
Target Nucl eoti de Sequences For Preparation of dsRNA
Ustefruthe fooder A@ophr o fbi exgniPde, n Root wor ms.  Corn r oot wor m

32$¥\I' brari es éLIBl4 , LIBéggo, L1 B3027, L1B3373)

EMAOBREE FOR SHOTBMSWRBY Eefigkiys sor- g SPPy Y Lhylloxera
di ssected m dgut sections, and nucl eotide sequence
informati on was obtai ned (see Andersen et al., U S

PipBYihe aplsr Mdlopbegasarieahmpls, 10/ 205, 189 filed July
2 ! ' arat ed herein specifically by
r?}g }éir%ge%r%%aes}J ﬁ&?{@zgﬁ%@%{ %D 2 In addition, cDNA

| frbmethe eslenwd@Vigsanopreid, Bstek@mpleom whol e | arvae at
di ff%r_enlsgcdevel opmental stages and at different tines
tH e o CBisHiins 4Pp s L agEoihiipe sorer Thiipsmalmii Breips tabaci

d S&iREpY 49f different EST sequences fromthe
and Sqgeomh t?%gﬁlsfp’eci es. Libraries LI B5444 and LI B5462

weom theosier Beteedpreres freekinigley from mRNA pool s obt ai ned
fromfirst (1 ar nd third (2.9 grans) instar
v@f{e&rsﬁp@@é{“ﬁg%?’%f%” P’gf’yaéff{gﬁ‘éff VBt EtchiTeErs Sy gster spp.-
LeptodopBh dlpp., INLZRN Py, | PREHE 1 9., Rhgdrli&.sg ;&%g], 2.5‘451@%9%%&2 -I;J?i?gularis,

_insects were ground in a nortar and
ScotingrigT GBB6 J0iwaTe Y20 061i886518ly s, wuch nedyets bespbedsand Lygus

. -20C by.chid |l i,ng on dry jce d/or with e addition.
tneolgsB Eri ¥ ) Sl oA R P beab ek aho e Bty e
ofreinkk ordtOHBmbbler, BoWdkampleRNA was extracted using

TR zol (r) reagent (lnvitrogen) according to the
et dloceosupsAlexredesomessicag) owidiellRNpp walphididieatiptis spp.,

g h i ng DYNAB aigo dT
A0 DB g R, PYDABRRR A8 oot
dictyospashi;, (@icemnkespéxiBNAE pdused Ypp\eBriened longeRin,f E9Mrbh@ra spp.,

Poly A+ R sing the SuperScriptTM Pl asm d stem
Gascaydiq,\spp+ é&@%@?ﬁ%ﬁﬂ%w\é@aﬂwé PIMkct CRiFRIABES trgtnlfacrosiphus spp.,
Myzus g%é.gmh&gﬁﬂag}é:, J\ﬂ&?céﬁ)ﬂ#{] %}%.,?%2(150%@&])2 BT sHF! Blanococcus

ected and |'iga
spp., Pseudaulacaspis spp., Pseudococcus spp., Psylla ssp., Pulvinaria aethiopica,

Spp-,
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pSPORT1 vector (Life Technol ogies Inc., Gaithersburg
MD) between the Sall and Notl restriction
wenaansssbeases recognition sites, and transfor PETIUSIN@036319

E. coli DHLOB el ectro- conpetent cells by
QuadRls ﬁ%dt@ﬁ@fgam Palodi %ﬁwfz Ispﬁt&tzmh@@p]} a‘fc\lzﬁﬁoz‘dbz%r%y Schz'zaphis spp.,

yi'el ded about 420, ony formng units rd
Sitobipm spras THidenrades w@pmfwymeif tetr apoene @AAGaspisQEr lcol ony

f ) LIB 149, LIB 150 were

%fo@egg ]prd'élilf{y enéfmo r%&ngg |

atés to uniformty by
v detd@ngir gy, DA 5Dy, cms REP), SphitH @ppT,ngermTcAzeb dilp@tia polytoma,
Hal f of the wash was brought to 10% ycer ol
Hoplogpmpa sppd Lofits SMI&@MO&P@MW@P@%@% ngo diprén. sppaolenopsis spp.
and V&Q% hal f was used to produce plasm d DNA using a
dve'h m di -prep purification colum, or its
efoinvihb ender Diprerd, fexcbxamplsm d DNA vvas aliquoted to
m cr ocentrifuge tubes and store - 20C | oni es
f ABHESt FRP- tesierta Saceyns diigioc R lnns, o ¢ibighenapsnilarocephala,
dgl) B | h
Cemr\ﬁ?’?s c@s t%?/llﬁ%toe {ae Sp 7 ngﬁ‘g% ﬁg‘?e{g”%’lﬁgﬁgo ¢o g%lf ?‘%ﬁ Dmsop hila
melangpaster, Foamn ISPBSWtI apid 16 0Dp O Clloss e apy - fHhpoilevgausyipt, sHyppobosca
rom Ll B5462 w wer e m on a stir ate se rat el
520, BSGHE® 5 Bt o G 0 oo i e s s Drseolia
spp., ON&R B/ ﬁeg DBPRE i P’h@itbzc?’z aRﬁ’agUZ@ﬂ ﬁd?fwn@ml Sczara Spp.,
cooled’in er/ice bath for hour “al | owi ng uni f
Sfomosx&wng’abwwfspp h&ade spr.isadl Tipodaosppes. The i nocul at ed
Fown at. 30C for 42 hours. After

I
ﬁ é? Bdﬁm@ipﬁg'laéfrfl %f‘aem% Xed for 5 mnutes-on a
SC’lefat@Ji@lIﬁs spphend eIy NeSeopiandtransferred to two
250 m centrifuge bottles. The bacterial cells were
p@Pméh%Srdﬂ Thyagyeo. qgeéamp,lle, 10 ni nutes. The nedi um was
e bottles and the cells were
A %gé”g&ei%‘fé’ "%ha total of 20 M of LB nmediumw th 50
nﬁ/}ias baerb éovadithati the pEisemitinyéntion ik ﬁ)@bt]lcdlaﬂ\y@'feaﬂd@drhbm the insect
preserve the cel hs in freezi ng Both Iibrar

pest %r a% foar 08 48 espesialy Whens the pest FoBIBPHeR 'S fﬁanwngem

(Westeti @@rnpﬁ!io’c%%' W@Kf - DRBPRIESh R ber TR oRhaRT @Bfncﬂootworm NCR),
virgifera i braries LIB5444 and LI B5462 wer

Diabretémabvingiter: ramda elewiste Corp P@ODNMII; AYICRMt Datblramca bcilt@rm (Brazilian

Corn og%m e e F@r zgj §Pplq§{) nOl%.‘::l ﬁ{olélllq @ﬁl}f} \;8n51stmg of

Dzabr@ﬁd&o‘vﬁrﬂu& aBACDidBr B Bbes®R}, bMIDIGhrBRBY wrdledimpunctata howardi
m crograns of DNA. These- sanples were deposited by

(SOUtheﬁéCQWFRQ%ﬁW§Qthentors with the American Type
Culture Collection (ATCC) |ocated at 10801 University
Boul evard, Manassas, Virginia, USA ZIP -52 WO
2007/ 035650 PCT/ US2006/108A8P.EQ0110-2209 on June 10,
2004 and referred to as LIB5444/62. The ATCC provi ded

the . i cant th.a osit recei . assjgning the .
A@efcn% Teresn Bt Gt Thonns 65 Foniveling cplsapB A gfstation

by promixg? B 'd@lﬁbl@@ﬂrﬂﬂfed &R 1ER Lt rﬁ§lecﬂ1esem thL* LiR?4% geﬁB dSurprisingly,
were prepared essentially as described above

the invegtors h@eghs)msucned glouble Str@ndcdmhmmdﬁm acioNAolecilles drat dsnction upon

ingestipp Byt PG B RSB D G R GaH [ R P pr more of

the folibvik a@tﬁ%@@(&@ﬂﬁctﬂﬁi@ntf@édﬁg GIJ;; tBE PO, deBedtRIn Méﬁﬁ}ﬁhfy of the pest,
Corn Rootworm | arvae. Brief I nsects were quic '

death pf Hieepest, rinhlbtjleOﬂwdliffetﬁgléhﬁoﬁrh@ fevsenmdnt ddhe PREly ébs%nce ofor
reducede&?%ggr %M@x&al l}gpr?r ack%lh USI n‘éers]{j (g:l jzo%jn aa[w%ﬂ% hormone -

(I nvitrogen) follow ng the manuf acturer's
instructions. Poly A+ RNA was -
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isolated fromthe total RNA prep using DYNABEADS O i go
dT (Invitrogen). A high nolecular weight cDNA |ibrary
wo® 70860 f rom 20 m crograns of Poly A+ RNA usPOmyUs1086/036319
Super Scri pt TM Pl asm d System (I nvitrogen). The cDNA
formati%m&ir@tﬁlef}icﬁﬁbh@ Redudalionn ien 1égulaigarasetragaportmifAfenancs of cell -
c between the range of 1 Kb to 1Q s.coll ecte .
membgang PIteptiabdemingt ¥id Eosynibesis:1 apo; apd r%%gfvi%ﬂ}\%b rSASpR tormation,
Sal | an tl or 1.C L Lo, Si d ghdamshorwrd ithition, 1
pherorggnec O%P%BH%O é)hgfoz%{ﬂre ot-sél%:i‘nh‘p%t %%?n%igl I's by % K.m .eg
formaBbrgCléve it aind  diffefedg6tion, eége dormation.allarvalt matughtion, digestive
about 3.5 x 106 caolony formin nits. LIB5498 yielded . .
enzymg fosmation, b@éﬁnog!fm@béﬁgthi%%e%@gﬂa SRRy ﬁ ot ibmission,
WS- I 8 1iE MO bR 0 B0t 694, WA TnbicBMpBRR Gl sdukaryotic
cell dl&&%ﬁtenggkﬁt?@glarfegb AR e T AT wer 3
cells’ @apolskdletall strudirej suchl hsy fon ezarhplgh astinscans topulivsi Uiy one or any
combipp TS0 198 59 T £ RS S S e Ty estaton, i
154 Ypest) imR0:iBh JeBIARIhMIEHNT Foh eR@nSle SHhEeARIER a diet
the °a§‘g§?%35e§'lr )ypeanél 50.1rrg/_l ® car benecillin at- 37C and t hen
composipimitontaininkedpdsh inkivitore spifiséend ameunpiop! anenefumokt felile gtranded

. uni.f or suspensi on ,of .t he .bacter] l.onias :
svomt 5 atRREE o] UG e 55/ R ke, oo« son
applichiier Brdtth® B pldnl CorafldnSprv@iced Myxeslafitofrorh aeonihisisatrDNA molecule

stir plate. The medi umwas then transferred to two

preser 5Gthin theealls pf aplentyplonf est inferiationds wagxgpctedly dcangtically reduced.

el | et - X . 1 t- : i ol
mhe GRS P s T e TR 5 i
pest. 'BoWeRENdRAs)illed artisat atillafcdihind thaf theBnmididgnfosmubaes@nd ideas

ng/ L carbenecillin. D nethyl sulfoxide was .added .to
presergheih ihg WEEHRIES A nEbIRENGS 9 b, PReaGR - ficpaplicale to ol
i ' ' o ufRid o Bntai
colooff AL P By o Sy Hin) DRl
sufficienf amomttiof a pastsnivbitety agentfoonsistingres lesst of qugex weredouble stranded

speci es-speci.fJ lasm d Libraries. The An
RNA holccuds G vy on Bt Ko e S T g Tedture about or
functis€ WH@RE®S phstom the libraries LIB5444 and LI B5462 .

initially produced about 18, 415 i ndivi dual EST

sequences consisting of approximtely 1.0 x 107

nucl eoti de resi dues. THEXASEEhEé.Iength of an EST

sequence was about 586 nucl eotide residues. These EST

Identifjoatimesf Trrget NubleotideSequencessonRyepauiticmadabBNA Useful for
PCT/ US2006/ 036319, bi oj.nf gr mat.d, c rithms that
resulted in the agg%%1lvg$°rgoﬁn?(§§%g%g'uences referred
t @oer@bRvoras cON/CENrasSeqUEIRIE, THRd 1i50dinMBd0zd, EBI3373) were
- sequences that could not be conpiled by over|ap- leotid
constindieAtFey Whal a5t e PUREST a3t Gigeh SiSEeciHe FRASHE Jeqtipe ] Fuclootide

seque{aatfs,'e Sirndl8h0 Q&;ag oﬁh@#ﬂé@é&%&ﬂder@é}getl-c!l.?ﬁf@?l’itialﬁr Q54 1R31ti %8 B8rial No.

en sequenced nuc eper, resulting in additional )
10/205 0169 fletually 2EST002e disenoesed ESTinsepqcitioalbs by bfeienes mf roentirety).

li braries, i.e., LIB149, LIB150, LI B3027, 33
In adcﬁri%4@}TALlp}g§;4@2\3verEpgggg@te‘é]néorgl%@% o ét%xéegg ggvelopmental
stage% gIEC% Ellfl Egigi]}?&@nt' ﬁ‘\’é\@ss GO 1eQ8h dbit1RdiNIstAIORS SRS 18SmSAize the

ow and the correspondi'ng sequences _are given
numbkn of ifferere JERT cequenssi fgm. thT HyabgTice syerier e Siliraidesal-BRp444 and

om CRWCcDNA Jibrar.ies were enbl ed,, . [
LIBSSRF SrSris| R Gk SB06 T e e b F Ry frst (1 gram) and
third N0 G8R8s)S BAIAE N0 8FerA! Corh MROIWBEM I 1Brvbble HeeptaN alects were rapidly

I'isting.” A UNNGENE is a gene-oriented cluster forned
frozed byrinsdrdon o |liguid hitrogen. The insects were ground in a mortar and pestle
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i ndi vi dual EST sequences within regions of sequence
identity to forma |arger sequence. Pontius et al.

W@ 20083365€Each nucl eoti de sequence as set forthPCTUB1066/036319
sequence listing was analyzed to identify the

mamtzﬂﬁ&‘is 8N6£ belbwORLIPT BRMhiENE loAN®:S. icArind®ragithl tBeguditior of liquid
I nformati on deduced from open readi ng franmes_was

mtrogemttpﬁ\ﬁgfiom@ Untid e HeAup ovas Erernsleiife i dci nomsiepra RN Was extracted
e
using 3 Fl@¥ofedyh G iroler BARERETo 1 Bl SABUARIDAT, Poly A+
RNA s tisnsed lﬁtﬁi«ﬁﬁh@%tapmm Prepeaeing dZeY;NABBﬁD@l@lago dT (Inv1trogen)
function, if any, associ ated:- w N\ég known am no taqlﬁ 1 the Polv
follovsegytherroam fatuistib insirugtionsh o8 DN JIbAHN oY 2% CstEctEh &0 y
A+ {r}n Cq%gl&atﬁé gu eérsgrzﬂzgg i”llaﬁ g‘%j ﬁ%ﬁ@gn Aﬁlg%](#%@af@ﬁél \’F\g%) %%eyfr%ctlonated |
using ichfoRtatddrbshy. t Tat fumsh and giéht fractions wehe coliented omd digatad into the

h b f |
oo e oL, SRR TEHEH B Lot o
4restncrt1181[1 ;ﬂatlﬁﬁmses geb ngﬁﬁbﬂ%ﬁbé’ endBRsRbARItAR IEU%BQDHY@B electro-

anno ion | nfor t1on certaln c DNA sequences
comp&haratis dyi dedramrithvos e Thhdirstensiodbavae fbore mldqqia@bq%ém 000
l'i kel y involved jn.so

TR AT e —
units. v¢?15$1%% fr\ﬁ’ﬁingﬁg@ ?% ¥50f Pere Vﬁ@ﬁ% fr@ﬁi tﬁgg &, ﬁf")@ed to uniformity by

or were y to pe i nvol ved in
vortexdsyd bmld:fﬁgl’, ahd pegietitito 'Eresl-]EDTHEbuﬁfeen Hatfyf the pragi wes byaght to 10%

capacity, and the |ike. g Iece for furt
: glycenoh\ﬂélgwt@émte (FIVRRES, u%‘é&tqr #he/Oebns Ipag g g produce

. Purified
s SO LB o et T s
plasméEBNAN@ gk ﬂﬁﬁledad(m neiEiberarithgEBibes tad storag atedQféhces to

. Déobrksisindee Ecga@??pe?z?@ég%%ﬁ@ SRS diBarHane BB were
amph]:slgcf1 '}’fﬁnxﬁg&all‘ ?gﬁgag&t}p&e ul¥ | ABproR&hdtel§200 0D BBHny-forming

Ity either to a sense or to an
-units ﬂrﬂinl EB1444 2ad Lﬁ@ﬁ;ﬁ)ﬁO cShome-fpming nngsifirons é&ﬁ;ﬁﬁ@e&gem@ed on a stir

constructed so _.that each nenber t ai r _exhibi
plate SERRRTEEe Wb Y TR LA P AGE (KA POFyePRER e hE S0 me

carbex?ercﬁﬂﬂtateﬁ 7@t etﬂdt thén PapidiPdeoled’ies farBhics wathEghekour laﬂ@xbviﬂgyumform
I rst anpll ication reaction was carried out USIng

suspehsiorsof fhe ibaeerial-lonie. e M@IEEBlPaTFUSIEHBI0Ze YR 30°C for 42

hoursp%d{eirl ac %}2%81 Iﬁ__%%%%go ﬁ%dgﬁﬁgﬁﬁﬁtg gn? ‘{nleﬁlﬁtte The medium was -

then t%%%él% Ywo 856G BRehififigzertatifess Gl @ﬁﬁtenaISceﬂlS ecbre palletddeat 10,000
tenplate for the synthesis of a dsRNA nolecule for .

- x g fosel(i mihwfes. pr"é's@mnedllnnewaﬂ svmeysdafiem ekheyiss jamdglgosabls were

resusgeé\gggncestc{t:ﬂa?f ZLEE? élléerhrlllilg\?\\ﬁv t50t ?ﬁﬁo@ ?ér{écﬂ]h?\m Dimethyl

sulfoﬂ@é @'ﬁyécﬁied@o $@%ﬁb 9ré%f:rv"efﬂ1€h dellle &t freémhg thgﬁrﬁreatv&de amphﬁed to

fromthe higher fidelity first anplificat
a finahgisertafe® @Q%@Yé@ﬂm@ﬁmn&ﬁ dey puljilitesc &?@P&%‘?ﬂfﬁ? Gbroticd Virgifera

lifj D trati
o ETRHAET P BERT 18 RBEEOROARIEL D0 cnion
of ab&f qPFAmBAPdraiee Per ﬁlhﬁdshtemmtsmrﬂe distilldd apt deronieed watepand aliquoted

enmbedded within the 5 end of .each s nd. of t
into tyeatyritve AxpVipleotrch PRV @gﬁﬁméknéu%]%&u&%tﬁ&&%%%ﬂ@ﬁ QEDDA These
c c U FiRRAokd vRBH e Nrh&@fdah e Culture
samPfeSgw%g g e@aplb&] g %Q%g’lceoﬁs?/de sgquence as reporte
Collettion (MECGlDllwcat@lnai mﬂog; Weipesity Boulsyande danapwss Wirginia, USA ZIP
sequences, if any, were noted. Generally, seguences
prepared wusing genone DNA as tenplate were

i nconsi stent with further use as dsRNA nol ecul es for
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use in achieving significant |evels of suppression
because of variations within the genone sequences
WO b@w/0sdss@ not present within the nmRNA or cDNAPCT/US2006/036319
sequence. An in vitro transcription reaction typically
201102209 annBthef T)ra0@Ycanid teférredatooast LPBS5 4440209 ThrsA'BEC provided the

linearized DNA tenplate, T7 rase, reactign f
- Applicepbivith a depositagisintssigplg the éﬁﬁ{iﬁgmsptd%cgew ﬁ%Fng'%%-
- ' il f: f
Eﬁ’m I%B%vog%lprggg r%lg&ﬂﬁl \ggi%ﬁf:@NAaﬁBﬁfi_es? ; of MOP5496 and LIB5498,

&t vieen- , and 1 unit of T7 RNA
were epared easeatialyzymdesciihel Bhove fooltherpraketiorat cponraghgorm cDNA

o e 50 SRt T a2y BG-GBk Bom A poot
obtainkd] ?roﬁﬁmé} gg %th@r shd deBSid Med ih9as(l drdh) disherwederaf CornrRootworm

rangl ng veral mnutes to several hours. .
larvacGeBrefy,| nsectsewete guisklpefrezenanrligdd mittogenr o fiozembhdisects were

210 out 6 hours.for transcription of t I :
reducedep @ AREPAIEE BY n&labaﬂﬂ%ﬁtegogfn!dd%es?ae'i nﬁlqgng%ﬁ ,eXté%Céed using
TRIzoI® redRnt PeRrdeny Bl1bRing the @t fapturans @btriciops.aPely A+ RNA was

sequences greater than about 400 _nucl eoti des

LN ]
isolatddefrgmhtheHotel i RjAt prisp resing DONABESSYS Qligor ¢ F ((Iyitrogen). A high

molecmag uﬁvtge t:gf):[\fo‘%] rﬁg}rag)z l\j@tsl\lﬁladte ks ‘?Zbirﬁfc&%gam D'Poly A+ RNA using the

S were precipitated i n éthanol,
Super®@§f1Bt Plaimid Byseth dnditrogesius Mandd@NANwERNAe fractionsted em a 1%

to a concentration of about 1 nj r er .
* agarospiat b1 TABrand ARUA Deiissadha onEe Ghi KR 1o JICL IO FRIlegledgpd ligated
into e 1RFRAOESL R il oBHAUER (¢ Sk 30 ARY] RULLiD Sugh@aranstormed into
- E. CO% M{t}i‘ﬁ)ﬁ éltsétfcﬂdébrgpaRﬁﬁlA iogHs b (g\tllae_trepqraaomiqgﬂtéﬂ%i gi]ded aftotal titer of
oubl e stranded. _was_obt ain in e
sbout B 1 e RNACTBINGSE B IS HIR 45 054 § ‘0t g5 Tigop5! a0’ olony
formirf;ﬁ? EIIREJ a%ﬁ%@of@@;fﬁ%%&ﬁ QRS oAANE S ifEle@flarS®BEABt ADWA libraries

sense ments. Doubl e stranded RNA products =~
LIB5486r entl h&MB5488ubedre d amiplifieONawsleviduadlyd IRNAs bight vigpeity omedium.

one hour to repove,. an) A Si tr .
rporc sl B it b B TR pa on
stir plﬁ%;s%?ﬁ%ld{ nehoome L%@&h%lﬂ’éiﬁi@%di?!% ScaPidpeagarose® and 50 mg/l

acturers' -55 WO 2007/ 035650 PCT/ US2006/ 036319 )
carbeneniltin a3 1°Grand (avBlapi L vE®iet in pwaterigaibath oy 1wy allowing uniform
resuspended. in. 10 mM Tri s-HCI . 42 hours.
SUSPERHERY BP ﬁ’regtéaCWé‘lale POPD c’%’ﬁ 8 reasthlU %I%G%?l{ etvy %2%3§¢1f05n3 oms

After IndQb&fidH, @ ik Retre nilk&d flrist @inutekhom 4 efid plaiendglhe medium was then
nucl eoti de sequences were derived fjrst_as c

Hansfg@@ﬂl@mﬁod@htqepﬁrﬁgge ’pcﬁtlgs.. C’.gl’llenbafcé%}a\],\ﬁ?l}ﬁ Wpr&_%gﬁfztegmo,ooo Xg
for 10 Jélgﬁl?e%y ThERAANSE ol %engt&ved cdh Eﬁ@bo@tﬁ% B R RAURRIRS rds@pended in

constructing double stranded RNA nol ecul es for
a totallSE20 Mt €5LB meedilne vaflf 5€ apyl. ofrbemdeilbnt Digrethyl sulfoxide was added

AR O —
: colon%&ejrgl}iﬁg ?}% Y3iIRREN CRSS RN A 28RN PAMERRRIdN was obtained from

n nunerous eukaryotes, and the
the cot@racewman shecips-speadfieprasmuk lgbrpresposed to function as

chromatj n-renodel i ng factors., T ter [ Y

O SR AL d. aBRATR T ousGERRE RSB GERE rom e
librarfet 1P IB5 Q4L b A5 L1835 420 ﬁﬂﬁllgcﬂib@mﬂidboutolgam zatividoal EST sequences

nodi fier) domain, a SNF2- rel ated helicase/ ATPase

consigtimgaé frppeoximatelINAODE A8 nggle@b}mesiglu@apﬁh@ﬁv%gq; fength of an EST
sequeggc{ :v‘(eﬁ\éte _otu’%ﬁ nriu%[eo%dg Ir%&i'ch?e%? ‘i’ﬁcres%n'ﬁgif ns'erqﬁle&teg vere subjected to
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proteins are separated into two categories based on
the presence or absence of another donmain of sequence
woerolsssg) a PHD zinc finger domain, typicallyPCT/US2006/036319
associated with chromatin related activity. CHD3
b101nfcejmtlesjalgomﬂ1msrthatpaslﬁe¢ & the IabﬂBnihljn of fdntigesequtno® Rferf¥dito herein

el at ed rot n eri ment al
es USIRENE sfhtodfngef iflyEteioBST seshaicrs hroonld ppbpeicesmpiled by
overlhf 1deﬁﬁfye§1§th%hé}fEST rsé’dit%ﬁééspiéf%d frélﬁ ] 1&8{%&' ?‘ﬁe LIB5444
have been shown t onponent of a co

and IJBA#6Z &Lbrmﬂies tweate t@aa@eue)nlcais owak daempaupresilting in add1t1o11al individual

ST GRBREH pebThefiommeh. ShGRER div dffeEs. topb b diRLso, L3027

LIB3by ELIBS@JM TLIWBU6 L, ATBY4G PN 5508 Ase LEBLES ?&rfﬁrtﬁér investigation
transcri ptl on by virtue of being a conponent of

in feqing Hivasuracetyl fsb edowlad thogawesonding, seq@9O}s afEhglsen in the
sion of CHD3 protein synthesis may be a useful
seque?i&‘é)ﬁ&nsgf or doubl e stranded RNA nedi ated inhibition of

CdTIﬁOES"Er@quermeﬁmalatBi Rt CRWOUDNA Q0088 assembled, where
sequences Tubulin proteins are i gfort ant structural

possiblg i SIVISETE st yand dhesg| asseraitled, dinigans sequauices are included in the

t f
BB L SSATGRNE Y ATBLRRLT A SOLN KGR ey of
individedll BST essghdnses withat segions pfi eqeddcedtisntitnab Wi @ larger sequence.
P mteré é&ggecénq&lh the formation of mitotic spindles,
ontiyy ¢eftad qqh Biclqolifle sequenge @ndet ford inTtherssppense Listing was
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F. Juvenil e Hornone Epoxi de Hydrol ase Honol ogous
Sequences I nsect juvenile hornone controls and
WO e@uloaices a vari ety of necessary biological PCDUSES®836319
within the insect life cycle including but not
pair leskiwgsarli prdmcmalt & gemrmtetaarﬁnstphnplncsm USiRPICRIWC kérinic DNA as
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gl ut at hi one peroxi dase, convert harnful hydrogen

peroxide to water (Beutler et al., 1991). Therefore,
W@ 0smwy0 be a preferable target for doubl e stprPendszo6/036319
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buffer (el (i Dead BOOASSHERa Walsuio Al GOpgenition BERFIETLY ! Igicgpgram per

2001). A nunber of CRW CDNA sequences were

ified that were predicted to |likely encode actin
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is one of the major routes by which intracell ul ar
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sustai ning the shape of the cell. Sem flexible
wo@robicsanent s make cells nobile, hel p them t BCTUS20d€036319
in mtosis (cytokinesis) and, in vertebrate and
contribmiien to€ BHEHeinalt] nntabphan és Tess pol) sintdretobd andUeE Be& shown to vary
b hractlo The Ilveﬁg st.iff m crotubul es which
etwega FSRE D pPycen ﬁa 15h BOWE IR idRNGP that sygscsts tkat JEHSH may be the

primaryPRutcABE mét%o%sfnn oP 9f (BraRidorf IS %@ter@ff 33 @34’?1% DiQkstation, North

transport of vesicles a organel I'es ah

Carokiesp Stane ilgnvasityc G abmodo A2 ) SynﬂhgmmandsABalyms of Mechanism Based
e filanments

K The f1 t dj
by CENERT Bobnotiapptish e hisGoR. ot ghseiara n). In any
eveni$ ﬁishlﬂtl%ﬁ of Llth e @egrgcthﬁon YinQRk &b QRnb §u@r§é§1c{ﬁn@¥}ﬂm§<%y could

be involved in signaling across the cel ytop
be aneéfective targsdiondoniole Firaske FNALCTHIUSIDNG6! BBBdtien. t hese
functions into account, it is believed that any

diGr uptSveelling degeadent dektietimmnel peotein handlbeusoseqignes
inte cause at hol i cal cons uences L
© witng peveient ol chimel Brasansaaiscrien SRR A o ek @ ortcal
role 1ﬁbf§ﬂ1%reg%!%&1bh r'&g e@fkﬁi?fét[caﬁﬁﬁ‘ﬁf Eelp%s’réﬁ{s' ORiRor&Be %Lﬂl.fé%otlde sequence

hi n , including to appropriate organe ‘
exhlbamgvtbe Iablhsy mmpmssamamtnmld SBqachIerﬁij rekBibits homology to previously

den BB TR 50 e A RO B T R i fr v

inhibitioflih b pestf or transport (ESCRT) con‘pl exes |-111, anpng
ot hers. Thus, functions related to transport of
pdLy pe §ilneese-Gphiosphhte 1-gehxropemsepyotaingeoelogous sequences

f N
P BEER AL e T FEGED 0 g g o
glucosd-6-phostiateNé 661518)&51&0;1%[1&6 setijeaRheshitatRi @a@@ﬁg thal dxiidided form
sel ect ed . nunber of target pests. The dsR

of nicgipasaide gderp @é%}e@%ﬁ?@ow@m (NMBB%@&SA&P% Né\DPH is known in
the aﬁ’é@@feﬁuﬂ-e&‘%i)ﬁgt Ng h@%aya%{rlaé}oug Yabd th%ﬁcg lf@eP:??n gm%i i Known to

case of SE seque ce
mamtmheglataﬁemtd ed ifs cmﬂmcg:duﬁmmg Rleduqexi glaratmamer actaSassetscavenger for

PTG S N T
glutatBiofé peRSEESi ddgverP hhdhefuf ﬁ%h%@éﬂ‘ﬂef@fd&@ Qg W er ?e%l%lo&z‘ &R 1991).

virgifera V|rg|fera WCR) " eggs were obtained from
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death, and genomic stability. Thus, it would be useful to be able to selectively disrupt
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Thirty (30) mcroliter volunes of test sanples

containing either control reagents or double stranded
WERBA7I0BS68@r yi ng quantities was overl ayed ont o PEIEUS2006/036319

surface of the insect diet in each well using a
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eigebiog dpyblesisarsied RINA, medgatedunb@gmy ESroidh el ddd 18970). as

described in Exanple 2. Corn rootworm | arvae were
t ¥pi cailﬂ‘gﬁnllalh%maeteﬁefﬁedionwlttgse diet for twelve days
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o A SEUSTE G RSO BV e 0 e e

~ doubleysteindechBN madified pest ishibitiohng and/ or nortality and the
correspondi ng SEQ I D NO for t he sequence expressed as
aQds Rl\l&l;ﬂia&ubuﬂﬂﬂiotﬂbl@bk uknBes bel ow. Table 1: dsRNA

% structs_ Denonst rat| ng %gl ficant Stunting and/or
agyqticyceily gepgralhy utif 1?13 ryieskeletatstrur el Blaveanéathet wictimportant,
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microfilFBe®s OﬁakaquzilSe n®dile, BRI thpdaCGb7 8B40 4D nE&kisFWykoki@RBY ind, in

V- ATPas 5. RNAI -pl C17554: 001 19 698
vertebratd and mvertehtate anumal.gJ are responsible fo?pmuscular contraction. The relatively

stiff microtubules which are made up of alpha and beta tubulin proteins play an important
role in acting as a sort of highway for transport of vesicles and organelles and in the
separation of chromosomes during mitosis (karyokinesis). The flexible intermediate
filaments provide at least additional strength to the overall cellular structure. The

cytoskeleton is also known to be involved in signaling across the cell cytoplasm. Taking
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RNAi - pl C 17555: 001 Rpl 19 699 RNAi -pl C17504: 050
Section 6.0 V-ATPase 711 RNAi -pl C19514: 001 WCR nRNA
waeappiosspsenzynme LI B5496= 696 -63- WD 2007/ 035B60DUS2006/036319
PCT/ US2006/ 036319 028- Al- ML- A7 L11B5462- 042- Al- ML- H10
these?ﬁ)tﬁcticﬂl‘dﬁhtcph@o% §2is HeHevdd. 1hatCei3 8hruptio 6 f FRIAEBSAS on or even

NT, OF . CUTI CLE RNAi - p| C17546: 003
subtlf g O (e RBINTR A S50 Do IopLoal A RIS K EPELUNK
RNAi - pl C17546: 001 Dv.1 CG6217 1 RNAi - pl C17549: 001
DR4cGIEBmsportBelated SeqyeBes 001 L1B5444- 065- Al- ML- D5 5

70y AR bolf ookl MRy AR oA el gten, inouaing

to apMmm\@gZM]ba $0RelDds ﬂldﬁ(ﬁe@i&nonﬁwbﬁtlhip@ﬂm@ﬂ' 10D function.
ort hol og RNA - é“géf?\I%l?Z 002 Dv.8_CGl1088; putative
Such, e} FAIHEYS AP 56 FD NG 0Bs Fidopsnegsorting complex

e T e T R

transgort &0 p@&ﬂides el ait]naranollehﬂsgn‘ﬁbr MobeianpréRrrell Sarget for dsSRNA-
.orthol og RNAI - pMON78425: 001 Dv. 11 CRXR746 26
medmg% 8444: 002 Dv.12 CGl341; putative proteasone
regul atory particle, tl CGL341 orthol og

RNA| PMON78416: 002 Dv. 1gxG®pRf6i putative ri bosonal
34 protein S4: CGL 1276 orthol 0g RNAI - pMON78434: 001

Dv. 14 _CG17927 _2; pulee¢tlcedingsBioassagyy 38 chain:

SRR S e S R R AR Bl R i stetea

numbelf bhealrgd peRNAI T@W%s%@pd%’d Fon{HReARs i@8HAeld ViR cording to
Exam}%lreolt %Salﬁg gﬁhgoa full contig sequence in the case of SEQ ID Nos:1-6, or a sequence
amplified from the assembled contig using the primer pairs as set forth in the sequence
listing. Varying does of dsRNA were applied as an overlay to corn rootworm artificial diet A
according to the following procedure. Diabrotica virgifera virgifera (WCR) eggs were
obtained from Crop Characteristics, Inc., Farmington, Minnesota. The non-diapausing WCR
eggs were incubated in soil for about 13 days‘ at 24C, 60% relative humidity, in complete
darkness. On day 13 the soil containing WCR eggs was placed between #30 and #60 mesh
sieves and the eggs were washed out of the soil using a high pressure garden hose. The eggs
were surface disinfested by soaking in LYSOL for three minutes, rinsed three times with
sterile water, washed one time with a 10% formalin solution and then rinsed three additional
times in sterile water. Eggs treated in this way were dispensed onto sterile coffee filters and
hatched overnight at 27°C, 60% relative humidity, in complete darkness.

To prepare dsRNA, amplicons of selected sequences were cloned into a plasmid
vector capable of replication in E. coli and sufficient amounts of plasmid DNA was recovered
to allow for in vitro T7 RNA polymerase transcription from the embedded convergent T7
promoters at either end of the cloned fragment. Double stranded RNA was produced and
subjected to bioassay; one RNA segment comprising the sequence as set forth in the sequence
listing, the other RNA segment being substantially the reverse complement of the nucleotide
sequence, uridines appropriately positioned in place of thymidines. A sample of double
stranded RNA (dsRNA) was treated with DICER or with RNAse III to produce sufficient
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p44.5 subunit, rpn6: CGLO149 orthol og Dv. 18_CGl404;
putative RAN small 54 RNA - pMON78435: 002 nononeri c
W@Iamss6s€CGL404 ort hol og Dv. 19 CGL8174; put at i RET/US2006/036319
prot easonme 58 RNAi - pMON78449: 002 regul atory particle,
quantifieh ofidncihipbefering RIVAK: (siBBLA)L 78armpleh 0d0gining siRNA or dsRNA were

i - 9: 001 Dv.2 ( 80 |: utative
overliig it DU e ORER 45 GRSFRBRA 2BoYd arddemyap s aliprado feed as sot
forth BRI PMON78440: 002 Dv20_CG3180_2; putative

DNA- di rected 706 RNA pol ynerase 11: CG3180 orthol og
RMNisampneNiBH20 e0tendsd RINAGR 2L 6ithep utiddd dieccRalib cadlGR8R Qontaining

ey LR VENIE10, 00 By 22 Cts, uretae U
ModiBMM orPMONFEAR 26r R d BN A 3o F531 26 e Rﬁg%ﬁ}}o‘ég g@%%?%(&mamhr

CG7269 orthol og -64 WO 2007/ 035650
CORPRRA IO 7811i8.: Toxes)Dw. DICEBOETRA T AGENE, L Jollat Galifornia) provided

haj.\h; 12 orthaql NA - 8414: 006
by th%@l%é%fagtg%%. %ﬁAseﬁ]ﬁ 1g85110%§¥-891%86 %dﬁ@% ngfi’ucecg twenty-one and
twentpittvatriueRo88e dipéies RMRNABE1S BBdphorylated ends and 3° hydroxyl ends with
sodi unt pot assi um exchangi ng p%\T%‘ase: C3X261 ort hgl ogy

2-3 b5 verhangn sonila e 9 vl -Fsase pairpigplexpd T it fepmg RNA (siRNA)

. i Dtk factor.: 205 L hol og. .
fragnRQUATE BRE bl 1 SRR e REA D0 pNR Gy laption
al. (19989 46@ Bsashiokn g/, (FAia). PMIMNIGT16e oA 0 ekt iver BBing MM RGN ERxes was

Vha68: 2: 762 713 _ort hal %g' concat anmer. '
furthepnpyrIingored 12 Aapwple champgtenzed byt Relyeaylamids-2l amtmehoresis to

) . .at g i 125: , 35.:
st 1010 STNGE 7 O SAMEOST 4 i Dl o e
samp%w’y@gl_@@@tiﬁmnpdltba(tsipe@r@hhﬁon@ub/i apiadwadvePength of 250 nanometers, and
RNAI - I\/D\I78ﬁ 1:1%9[111 del ta-4 desaturase; stearoyl-CoA 9
unused sampl% retained for er use by storage at —20°C.

Insect diet was prepared essentially according to Pleau et al (2002), with the

following modifications. 9.4 grams of SERVA agar was dispensed into 540 milliliters of
purified water and agitated until the agar was thoroughly distributed. The water/agar mixture
was heated to boiling to completely dissolve the agar, and then poured into a WARING
blender. The blender was maintained at low speed while 62.7 grams of BIO-SERV DIET
mix (F9757), 3.75 grams lyophilized corn root, 1.25 milliliters of green food coloring, and
- 0.6 milliliters of formalin was added to the hot agar mixture. The mixture was then adjusted
A to pH 9.0 with the addition of a 10% potassium hydroxide stock solution. The approximately
600 milliliter volume of liquid diet was continually mixed at high speed and maintained at
from about 48°C to about 60°C using a sterilized NALGENE coated magnetic stir bar on a
magnetic stirring hot plate while being dispensed in aliquots of 200 microliters into each well
of FALCON 96-well round bottom microtiter plates. The diet in the plates was allowed to
solidify and air dry in a sterile biohood for about ten minutes.

Thirty (30) microliter volumes of test samples containing either control reagents or
double stranded RNA in varying quantities was overlayed onto the surface of the insect diet
in each well using a micro-pipettor repeater. Insect diet was allowed to stand in a sterile

biohood for up to one half hour after application of test samples to allow the reagents to
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desat urase: G078 orthol og Dv.41_C&2637; Fenal e
sterile Ketel; 150 RNAI -pMON97114:001 involved in
w@e@vesissmucl eus i nmport: C&637 orthol og PCT/US2006/036319
RNAI - pMON97140: 001 Dv. 44 _CGl244; Putative nucleic acid
diffugesirto thie ikt mgd s bilow the suEBER 4ftherdidiab dgy. One WCR neonate larva was

1 - . . H RM
deporisl LR VROV PORBS PR oGP sy WSS Brzasabd with MYLAR and
ventiRdRAJINE ah 1RBSBRD! B11€) HS%% lr%g ;%?ﬁg%??ﬁgldggending on the

receptor protein tyrosine [ ol
desigRIoAithe MEhY.8 728 biXiksavpliBs GEBOmbubaAtedalt Z°CY 600 RMIRG humidity in
2 arrier ivity; CE055 1 orthol og Dv.49CE0551;
Compi‘%? Q?r;f‘%ss lf?‘h]dfiié; daygy 4T herppbes wbswswae BoReqer dpse was recorded at
[\ AVA 0 r.eqi cted.from
e LAHOL e EFROR R LGSR L RS SR forcct
survirRglampa/ORREA 885 @0dlypwl ysaeiyIPEL istatistiqad ebfiwvsict (B AT Bfute, 1995)

: I Dv. 55 31; putative splicing
and aﬁﬁf ?%ﬁ}gr?éfﬂﬁéﬁ% ‘?ng%&@ﬁi% o2 QBEIFG\P’iStt%t tRMekHer freatment effects
it el 2 .89). ke :
comp%\/‘é?i é% tﬁé)ézméxg%@ S%rtxtg{lit(g eb gg) 4 r%ﬁ%@f%&é}%%% l?c%]tﬁsgt was performed to
comparprakeairs @EXE Seamehis| (Bg0.RAA TIMBBTSAR1the TRW 1aergi ;%efing assays
. 751: tative signal pti dase: 210 )
exibifld Attt 2o D Rbietior o8 e celpisdiio. portealy ve cxplained

belowCal ci um 222 ATPase: CG3725 ortholog
RNAI - pMON96183: 001 Dv. 62_CG3612; putative bel | wet her:
230 CG3612 orthol og -65 WD 2007/ 035650

PCT/ US2006/ 036319 RNAiE ?_é_o: 002 Dv. 65CGr033;
put ati ve chaperone 242 = CGr033 orthol og

RNAi - pMON96176: Resulivofdfsdof-Belif; ]fl%isgd 'gve bent :
2019 246 rt hol og RNAI - pMON9 : .
g%%&j@cﬁ%@éﬁomﬁleh for i%i’ﬁémérfd’élb Eqtverae darggpwas prepared by applying

samples of double stranded RNA sequences identified as described in Example 1 using

bioassays carried out as described in Example 2. Corn rootworm larvae were typically
allowed to feed on the diet for twelve days and mortality and stunting monitored in
comparison to rootworms allowed to feed only on negative and positive control diets. The
results of the studies confirmed significant levels (p<0.05) of larval stunting and/or mortality
using dsRNAs containing portions sequences homologous to a variety of different gene
classes. The sequences and vectors yielding significant stunting and/or mortality and the
corresponding SEQ ID NO fbr the‘ sequence expressed as a dsSRNA are given in Tables 1-5

below.

Table 1: dsRNA Constructs Demonstrating Significant Stunting and/or Mortality in
Effect in Insect Feeding Bioassays with Southern Corn Rootworm or Western Corn
Rootworm

Vector Sequence Expressed as dsRNA SEQ ID NO
RNAi-pIC17553:001 Apple 697
RNAi-pIC17504:049 EST Full Length V-ATPase 695
RNAi-pIC17554:001 Rpl 9 698
RNAi-pIC17555:001 Rpl 19 699 ,
RNAi-pIC17504:050 Section 6.0 V-ATPase 711 ]
RNAi-pIC19514:001 WCR mRNA capping enzyme LIB5496- 696
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activity: CGl6916 orthol og RNAI - pMON96166: 001
Dv. 70_CG5771; putative Rab-protein 11: 258 CG771

wWorahoBisg0 RNAI - pMON96179: 001 Dv. 72_CG6831; put PACT/NE2006/036319
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t choune:700
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6167 001
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ort
LW@%K

TOT00¢
VA 7 3617 t ve (L&J\on 3881
RNAIJ§G11397 or t hol By IRGAIG2A M %K %

RNALREC 813466000 Ot eDF. 1b|0u}62mg 314 activity: CG4494
RNM‘,[C »7549%()2(%\1 : 6 g uu1 Dv-86_CG5055; pufative 4
'uu OOKa: K%’PW —88 \J\I)IOO UTF(,HUHS
RNAi IR DP380:00326 g% 1 contains chjtin
bi ndi ng rinrmuE %6623(&1 aAf hol % Dyv-93-CC8515: 5
- ’ 703
RNAi dMeyo§t r uc LB 2-ARM-BIVONG 71307 001
g’ongl tuent of Dt icgl¥5 dontains chitin binding
@@ﬁ675652.(m§851‘>m'r& I393G5Dv. 99 C&2446; Unknown; | et hab
An 3 RNAI - b9l CIek1 80duthdivesvpiid4:6G841®&w honol ogyl0
RNAIWMQNF{%%QOQCGMMOQ t hol'og Dv.105_CG1250_1;| GTPase
activator, 390
Dv*ﬂ\"(‘lGlW ikl A8zl NVOT ved/ Th 14
RNA PMOBO61 TA10
lr@'ﬂ1nn CCCL’E}“ +%tf@rqge sﬁ 0 KlO@@}gﬁtﬁglogrt hpl og
RNAIi %Nﬂ)NQB’Q@(?dQﬁ’ W@g@@?ﬂ\/@&mﬂvﬁ F??‘Sgégﬁl‘flf}' I"ar| protei n18
tranqnnrt CGl P198 Dy 107 _CG14813: CAP—vesiele
67: moaiveroseret Breico) gi to E
RNAiEMONT e‘?%q‘lu? Lo’ CG8141 ortholog g
RNAl—pMON78425 .001 Dv.11 CG2746 26
. ) Dv.12_CG1341; putative proteasome 30
RNAi-pMON78444:002 regulatory particle, rptl: CG1341 ortholog
. ) Dv.13_CG11276; putative ribosomal 34
RNAi-pMON78416:002 | i S4: CG11276 ortholog
. ) Dv.14_CG17927_2; putative myosin heavy 38
RNAi-pMON78434:001 | 1 0.7 0G17927 ortholog
. ) Dv.16_CG5394; putative glutamyl-prolyl- 46
RNAi-pMON78439:001 tRNA synthetase: CG5394 ortholog
. ) Dv.17_CG10149; putative proteasome 50
RNAi-pMON78438:001 p44.5 subunit, rpn6: CG10149 ortholog
S ) Dv.18 CG1404; putative RAN small 54
RNAi-pMON78435:002 monomeric GTPase: CG1404 ortholog
Dv.19_CG18174; putative proteasome 58
RNAi-pMON78449:002 | regulatory particle, lid subcomplex, rpnl1:
CG18174 ortholog
. _ Dv.20_CG3180_1; putative DNA-directed 62
RNAi-pMONT78419:001 | pyga polymerase II: CG3180 ortholog
. ) Dv20_CG3180 2; putative DNA-directed 706
RNAi-pMON78440:002 | gy o polymerase II: CG3180 ortholog
RNAi-pMON78420:001 Dv.21_CG3320; putative Rab1: CG3320 70
ortholog
. ) Dv.22_CG3395; putative Ribosomal 74
RNAi-pMON78410:002 protein 89: CG3395 ortholog
. . Dv.23_CG7269; putative helicase: 78
RNAi-pMON78422:001 CG7269 ortholog
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Full length V- ; cqugatamer C17554: 001 Rpl9

RNAi - pl C17555: domgggl:GQ@stwmam PhiifgdfipA50 Section 6140
RNADMOPERS4 1 :BBA |- elteHGRORu0A6, siéadbiPasa € subuniit 1-
RNAI - pl C19514: |Gfaat\iake: TRIYD78 dRRb G enzyme o

(T B5496- 078 A L ACGIEYA rah ki CRAR Rt DV 17Ce6217 155
RNAIBMOND$14:060: Qo1 4 p%d‘l?iﬁlcleus import:

CG2637 ortholog
. ) Dv.44 _CQG1244; Putative nucleic acid 162
RNA-pMON97140:001 binding activity: CG1244 ortholog
. ) Dv.46_CG10689; putative RNA helicase: ' 170
RNAi-pMON78429:001 CG10689 ortholog,
| Dv.48_CG33196; putative transmembrane 178
RNAi-pMON78432:001 | receptor protein tyrosine kinase: CG33196 )
ortholog
. ' ) Dv.49_CGB8055_1; putative binding, 182
RNAi-pMON73428:001 carrier activity: CG8055 1 ortholog
Dv.49_CG8055_1; putative binding, 704

RNAi-pMON78428:003 | carrier activity: CG8055_1 ortholog Free
region selected from DV.49

Dv.50_CGI10110_1; putative Cleavage and 186
RNAi-pMON78426:001 | polyadenylation specificity factor:
CG10110 1 ortholog

Dv.55_CGS5931; putative splicing factor 202
RNAi-pMON96185:001 | activity, RNA helicase activity: CG5931
ortholog
. ) Dv.57_CG2968; putative hydrogen- 206
RNAi-pMON78442:001 exporting ATPase: CG2968 ortholog
. ) Dv.58_CG1751; putative signal peptidase: 210
RNAi-pMON78431:001 CG1751 ortholog
. i Dv.61_CG3725_1; putative Calcium 222
RNAi-pMONISI77:001 |y 1pace: ©G3735 ortholog
RNAi-pMON96183:001 Dv.62_CG3612; putative bellwether: 230

CG3612 ortholog
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act | vi Pyt 0e30019; Bive MV 8E335 102 OV~ 10
RNA{;&@H&%’I&QOQ@ | Vgihdigosomal protein LO: O%Gflyﬂ ort hol &g
—RNAT - pNON78425 062
RNADBpMONSGTI002 13?369?@@6%6? iR el}dégﬁlﬁﬂaa?ﬁpart i ¢l &0
Fpt—CG1341 %Qt 8416: 002 Dv | 13
RNADBMGNSs 1 BLoat | 1E ‘/'W@éaﬁawu%ﬁa@ Babrproteinddi 1776 258
ortholog  RNAj + K7 lo®1 Dv. 14 CGL7927 2;| putative
vA2_CGEI3L putative HekhogG6831 266
RNAWW@% @fibléy . 16 CG394; putative
| -pral YIDvRBACGY0f Rebameie Lema@4 of L1jol 09 - 6779
RNAW@%@@@@%O EETOLSPARRIAS6319  RNAI - pMON7§435: 002
Dv. 18 CGI404; i TTcGliPaser
RNAGEYIUDP6 16010831 [og py{' 3 &é%g%’egé %‘g{éﬁglg _0G18174; 274
Pt att+ve pFUL -t
subee ?E?V 7 Q‘Eﬁ%@?ﬁ b emgn 286
RNA: 5240 11129“@@1’@09@%% dﬁﬁ%ﬂ%
DNA-directed Il: C&E3180 orthollog -
W éﬂl%uo D082 VGRAEERBAtye Bxd21tGGR26RabI|: CG332802
o t hol og QioME8410: 001 Dv. 22 CG3395; putative
RN @Qﬁt N8 STG (333 9putatitd h@Y 306
2: 0811397 o#ofde? 269; put at i ve helli case:
_(,(57269 orthol 9oy & RN G@ N S22 3 0L in 5 CEH012; 314
RNARMERSIS A 1 feay 2, 0rtHol 9o
RINAI=PIVOINT 04 T t
RNAissMONS6p04:a85i %g%ﬁ% in 5“%‘5@6001@6@9261 ort hol ogf18
: _RNAL-pMNONZ8413:4 Q8G12Q052; putative RNA
pol ynerase || |Iad&GGHIBofnpten elknowacl 2052 | or t hol G@6
RNAi VE©94D 2 conminsThitin tésding domeiny€GIIS68- 2. CG3762
orthol og; concatthalg RNAI - pMONO7127: 001 C2_Bv. 35;
putative Vha6§IA.9XGETEM sopithidleagruchedicat ame 342
RNAIRMONOVIIRTAR S cOkithsht B ciifele; Botitaink ¥RitMha68- 21 CG3762
or t hol 0g; cONGiRMRY dorRh COMINEARIPO7 Dv. B5CGI762;
putative Vhabdyy od-eyiidc TR fethal in 366
RNAi-pMON97109:001 | Drosophila & low homology with human:
' C@G2446 ortholog
Dv.105_CGI1250_1; GTPase activator, 390
RNAi-pMON97111:001 | involved in intracellular protein transport:
CG1250 ortholog
Dv.105_CG1250 2; GTPase activator, 394
RNAi-pMON97112:001 | involved in intracellular protein transport:
CG1250 ortholog
- | Dv.107_CG14813; COPI vesicle coat; - 398
RNAi-pMON97107:001 | involved in Golgi to ER intracellular
protein transport: CG14813 ortholog
Dv.108_CG17248; n-synaptobrevin; 402
RNAi-pMON97115:001 | involved in intracellular protein transport:
CG17248 ortholog
RNAi-pMON97133:001 Dv.113; function unknown; WCR unique 422
sequence
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RNAI - pMON78441: 001 Dv. 39_C39078; putative sphingolipid
delta-4 desaturase; stearoyl- CoA 9-desaturase: CE®078
wWorihoBsg0 RNAI - pMON97114: 001 Dv. 41 C&XR637; FenpCEBUS2006/036319

sterile Ketel; involved in protein-nucleus inport:
CG2637 ort hol bpvRNAI €OMPK P42%vO AT Pyindiag CGL0689; 454
RNAiRVIGNYY£2 1504 h@ésb&&%nsg&ae%ﬁ&%gr 164,
NAI - pI\/U\|784 OE\/ 48 CG3319 putative
tr-anstrenbt allc MNase:
RNAIGSBON9B] Batio| § WERENRWW@%W%;H&W%S deB055 | A70
______p_u_t_aLl ve bind L ar getivit u CC808551—+e+t 'TU'_(ST
RNAHRWNBWZ B%dﬁGUWﬂ@mU@@%m %P‘é‘ﬂ%e bi ndi ng> 4
_carrier _activ ﬁ%ﬂuemOSSL art hol og Eree regjon
RNAi-pME@BPBH6:00m] Dv.149; fursii¢n mﬂmwam@bumqm gTLO_CG101§(1)8
1; putative C eamage and pol yadenyl ation specificity
RNAiMORD7167FAT LBy 407 Fheli@guniidiiin; PAIINGSi485: 001 526
. 55_CGb931; @ﬁdeve splicing factor activity, RNA
1 Stui®n MUIN/©44.Z:
RNA1; ﬁ?@?@g@? out a?i Ve Eydrogen exportl ﬁungATPase: -530
RNAl'@’MgN?%T Q(an 2 %’dég f”x’j‘g I@f’?’%‘i@f?ﬂﬁm‘@ -7
RNAI - pMON961 7] SEYIIS, 61 (‘qu 1. putative ICalcium
RNAi-AMENE7 170012 5 Dy l7RpfumgtiorRaplino goiqee1 Dv. 61 0610
CG3725 2; put aséquend@al ci um ATPase: CG3725 ork holog

RNAI - pMON96183: 001 Dv. 62 CG3612; put ative bel | wet her:
CG3612 orthol og RNA - pMON96180: 002 65 CGr033;
Table 2utdsRNA Constyects €susing SignificagGnosting iheﬁd_ S &Yy Feeding Bioassays
with Wa¥eripCUbNDRbB0v il (WCRIL0SFO33; put ati ve chaperone

r\I\H =

‘”Q

[~ ™

N .
ch LSIA40°
Dv.7_CG3416; putative Mov34:CG3416 ortholog

Dv.8_CG1088; putative vacuolar H+ATPase E subunit: CG1083
ortholog

Dv.9 CG2331; putative ATPase activity: CG2331 ortholog

Dv.10 CG6141; putative ribosomal protein L9: CG6141 ortholog
Dv.11 CG2746

Dv.12_CG1341; putative proteasome regulatory particle, rptl:
CG1341 ortholog

Dv.13 CG11276; putative ribosomal protein S4: CG11276 ortholog
Dv.14_CG17927_2; putative myosin heavy chain: CG17927
ortholog

Dv.16_CG5394; putative glutamyl-prolyl— tRNA synthetase:
CG5394 ortholog

-activity: CG7/033 ortholog RNA - pMON96176: 001 Dv. 66
Vectof£G32019; put at SugudmeaExpessaDiOdsRN Aol og
RNA; BV 7808961 70 AP Dv. 67_CGL6916; putative

RNAi T@PMW@Z’IS(E EST'%ﬂltUengW@ﬁ{ﬁase orthol og

RNAIDY 6166 Bﬁf@ Dv70 L,Gn57n£iupurat|ve Hgg |9‘rA91ng|‘n

ST/ HE S0 AR ORI oA AN SR i

RNAlmKWOAxQﬁ& A 388 C G 5

RNAiRIA] 609818 6 1 60 Vo FP e I subongf 375 __putative pitchoune:

RNAIGEBEFHE 40 hol oV CRNRNAMENEI6S 607,00 LB 5426-(X8 A1V 1-A7

RNAiPICEI 4660001 t chDwle CGE375 ortholog -68- WO

RNAI$PO779489020 PCHW4S2eP@Ese36319  RNAI - pMON97137: 002

RNA1-H;Nc:?7’55‘11€)‘é)‘£lzr EH&%zV(ﬁszMBQ o, 1nvolved In
gL’qEELI ’l;ILE-lr apsport: CA214 orthol og RNA -
ﬂ ;Q(H(EJ)I\II\JB

RNAlmMQ 78821401

RNAi-pMON78412:002

RNAi-pMON96172:002

RNAi-pMON96168:002
RNAi-pMON78424:002
RNAi-pMON78425:001
RNAiI-pMON78444:002

RNAi-pMON78416:002
RNAi-pMON78434:001

RNAi-pMON78439:001

-67 -



RNAI - pMON9618
bi ndi ng activ
wW®200383688756;
bi ndi ng domai

7: 003 Dv.85_C(A4494; putative protein
ity: CGA4494 ortholog RNAi - pMON97126: 001
functi on unknown; contai ns chitP@I/US2006/036319

n: CG8756 orthol og RNAI - pMON97109: 001

RNAi M ON7 4356

honol ogy wi't

DKo @G 1 404t fuddtivie R AX e fi mdrmn&ricdvil Pase: CG1404

lomiglgg CQR2446 orthol og RNA - pMONO71

RNAi; bi? rac GA‘%@U?&KD

TERIE s TRV HOIUAL O rod MOl AH I T

TN G O
RNAHDM@%S 343510024 ¢

_s1%p$ﬁﬁ'1é} ﬁ{;ﬁ NSPe&i74 or t hol"og
) 80 +2h p}l?@gf PWHSC’@? RNA p&l%Ierase I

DVnZI&Q%?é@@,m%aHVﬁ Rabrh;

RN AipMONG 841 10 Gir

ot 2e 06360 Sumitaive RiBBDARM grabein 981 63395 ortholog

RNAi BNMONpBAZEOGA12 ]

L 0B 0GT7282; Iﬁtfﬁ%@ehmbaﬂGV%Qﬁdimmg]dl ng

RNAIMORTRE 3.6@NS PRLIE CGHMeR] pitdtive CHBii@ heavt dHRITGI012 ortholog

RNAi

S

. KA » N {
RN

Rl\lAI - nl\/ﬂ\lQZ1 63

R PGILAP: Jt:!rtﬂ)‘étsb@l

RQWh-eX¥Hanging ATPase:
%Gﬁlgf"ortﬁ ,: - w

147 functlon

: 001

\ I\I‘D

RNAipMQNE7 520l

T amugﬂhmﬁwww Horags poncgjmer

RNApMODM 12 MR, (1512g Dy 35e qutetioeVhaggay: _GRRNE ortholagy goncatamer

RNAiPMOKO71131061 i

@3 Deldsopmati MCRha68-2IUEGSEQuethod ZT atrcata@aer

RNA1

78ABDO 1]

. £ 6333762 idstiviel a8 -MIG 36D oythblege | s

AiFMOREGRLIoH

Larvae Vect or

nl C1 70017

FRSRY %G9U7 B %M%%bﬁm@@ﬁﬂd e Walksarir édRktearoyl-
ifp%% St A | @?8 8ith %E

RNA1E§§%{\W7 yodiidg

RNAL - pl C17554:

AP EGHED 4vdtid inProtein-nucleus
%mmﬁm @ngj.{@ D%ﬁ R@%ﬁg

48~

RNApMONTSE GO0 -

Tl G 060 nuta&wm@%ﬁiéﬁae:’@;ﬂgm S hioe

RNAifpMONDB 412001 g
serving as pog

mu-uuu

DA% §iG31 A6 \utagive draasmembranewreRiar DigfIB tyrosine
ikinase (@@¥R1P6lorthedNai - pl C19514: 001 WCR

RNAIPRN
NAi - pl C17546:

N78PZ8:001 &Try4e (8855 98 ifivabidding\éarrier activity: CG8055_1

Q,Qtjm@g 1CG6217 RNAI - pl C17549: 001

RNATEETSTE ]

MY, 4SP 'd@(}%?“} %Q@au% @ﬁfhﬁg Q@&eﬁ&c‘c%ty[@}soss 1

RNAIG N AT

CGl088  ort hnl

_ o AAAAAA
a%’

Mm?y %1};%5)? ta’t-]lﬁil Pas oelo é%tajlb ?aldgﬂylatlon

RNAi-pMONO6185: 001

Dv.55 CG5931; putative splicing factor activity, RNA helicase
activity: CG5931 ortholog

RNAi-pMON78442:001

Dv.57 CG2968; putative hydrogen-exporting ATPase: CG2968
ortholog

RNAi-pMON78431:001

Dv.58 CG1751; putative signal peptidase: CG1751 ortholog

RNAi-pMON96177:001

Dv.61_CG3725 1; putative Calcium ATPase: CG3725 ortholog

RNAi-pMON96182:001

Dv.61 CG3725 2; putative Calcium ATPase: CG3725 ortholog

RNAi-pMON96183:001

Dv.62 CG3612; putative bellwether: CG3612 ortholog

RNAi-pMON96180:002

Dv.65 CG7033; putative chaperone activity: CG7033 ortholog

RNAi-pMON96180:001

Dv.65 CG7033; putative chaperone activity: CG7033 ortholog

RNAi-pMON96176:001

Dv.66 CG32019; putative bent: CG32019 ortholog

RNAi-pMON96170:002

Dv.67_CG16916; putative endopeptidase activity: CG16916
ortholog

RNAi-pMON96166:001

Dv.70 CG5771; putative Rab-protein 11: CG5771 ortholog

RNAi-pMON96179:001

Dv.72 CG6831; putative rhea: CG6831 ortholog

RNAi-pMON96186:001

Dv.73 CG10119; putative Lamin C: CG10119 ortholog

RNAi-pMON96160:002

Dv.74 CG6375; putative pitchoune: CG6375 ortholog

RNAi-pMON96160:001

Dv.74 CG6375; putative pitchoune: CG6375 ortholog
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RNAI - pMON96168: 001 Dv. 9 C&331; putative ATPase
activity: C&331 ortholog RNA -pMON78424:002

w®200103686141 ;
orthol og RNA -

putative ribosomal protein L9: BE1U8%06/036319
pMON78425: 001 Dv.I| CQ&746

RNAIFMONDMI/ b4

rregul at ory pal

IR0 DG4R24,Gutdid e Syptakat §;\igvdlvat waseaellular
b iR trah@fort: CG4269 0113907/ 035650 ,

RNALMONSG R4 3IS?

PPV82 ere2t4; ﬂét%'@&zméé 6: 002

RNAigNIOND .

7 Dy

REEE Bl EETH B Paithator 2 70

RNAIMONS0]

Ak

yisative protetit Pindifig activity: €G4%54 ortholog

RNAlaM@Namwﬁly

nmononeri ¢ GIP3

onyo&SﬁGSﬂé@c%&%m BNH Grataipaehii pnding domain:
§438756:01balog0r t hol og RNAI - pNONZ8449: 001

RNAIPMOBOTHIBANA,
particle, lid

Do 1G240y Gk thad gnuDaesoplila & low homology
vathlaeman: €G2446 oﬂ:holﬁ?gi18174 ort hol og

RNAlgmbpol y PHIO0E

nerase

CCAADIND

ROl sDEF056°G3 BaPasdadtivhioy Anidedin iegb@tular
ngtem "2i3128h &R - PMON78420: 001

RNAiMNg EgE

o

) W %Wél*éle%‘aﬁ Fved in Gcilgl to ER

or otein S9:

£ S 193

RNAImpMOBIEEA 80
RNA - pMON78414

AUt m&@@%ﬁwﬁéa

> O5y@apt Jéagngfroﬁs?‘gll tracellular
POREIiAnrE b41172 &Orthglps of ;:QT%H

RNAIRNONSNON7 8@ 4
sodi unt pot assi

| IDO122D¢G24 Qwa AF;ER -Rinding cassette transporter
ke asdiohgrtadlPgse: - CE261 ort hol og

RNAIFVAONOYENIGIL2

R4 furdvioB Dk W UR Mmﬁ&e@en&i’%762_

RNAIPNOR99166:6611

. furfdbioh uRMNR! SPCR QRtguededdendd;

BN

e Ty

]

RNAIE
N

RNApVONILIOT-00L |

(Y4

&ﬁen, M@er WCR%B%% %Ec‘f\[ence
Qi e L >-

{

RNAimMONIGL7340k 8.

,yimc

|||||

w UIV
Ledsfsaop @Mﬁ; 001

RNAIMANIZE2E891

pr ot ei n- nucl eus

nlﬂmvm
“?&ﬂqliqﬁlce
i mport: CQ&2637 or t hol 0g

RNAi - pMON97140: 001 Dv. 44 C(31244; Putati ve nucleic acid

bi ndi ng activ
Tablegy; GRAEGUSIICS

with Westesh €9rn RauyomOTCR

ty: CGl24

e

éﬁm{[ ? #@%&@}:‘9‘&@%@7 %‘%g(?mg %}oassays

Bap@¢ Dv. 49 CGB055 |; putative
er a(‘tlwtu CE3055 1 ort hnl og

bi nding, carri
VectorRNAI - pMON7842

Mmrmmsdammt ative bindi ng,

RNAiesCr1 7853000t i vi|tAppl€€G80551 orthol og Free region

RNASSICee5@H049 om| S HBull BMAith FMURP826: 001 Dv. 50

RNAl(-ISJ?C‘ﬁSL%O]PUt atqugd eavage and pol yadenyl ati on

Albmvﬁﬂ)dly L= (c: ¥ o) CGIOTI0_1 orthol og

RNAi-pIC17504:050 Section 6.0 V-ATPase

RNAi-pIC17504:054 V-ATPase subunit 2 sequence from Diabrotica virgifera virgifera
Full EST sequence serving as positive control

RNAIi-pIC19514:001 WCR mRNA capping enzyme LIB5496-028-A1-M1-A7

RNAi-pIC17546:001 Dv.l CG6217

RNAi-pIC17549:001 Dv.4 CG1435

RNAi-pIC17550:001 LIB5444-065-A1-M1-D5

Dv.5 ¢cgl915 1

RNAi-pMON78412:002

Dv.7 CG3416; putative Mov34:CG3416 ortholog

RNAi-pMON96172:001

Dv.8_CG1088; putative vacuolar H+ATPase E subunit: CG1088
ortholog

RNAi-pMON96168:001

Dv.9 CG2331; putative ATPase activity: CG2331 ortholog

RNAi-pMON78424:002

Dv.10 CG6141; putative nbosomal protein L9: CG6141 ortholog

RNAi-pMON78425:001

Dv.11_CG2746

RNAi-pMON78444:001

Dv.12 CG1341; putative proteasome regulatory particle, rptl:
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RNAI - pMON96185: 001 Dv. 55 _CG5931; putative splicing

factor activit

y, RNA helicase activity: CG931

worihoBsg0 RNAI - pMON78431: 001 Dv. 58 CGL751; putBCT/NE2006/036319

si gnal

pepti dase:

CGL751 orthol og RNA - pMON96177: 001

Dv. 61_CG3725 |

Cgdabitielogal ci um ATPase: CG3725

RNAIGNIOR7881 6,605

DV 682296 bubdtive 1Hb6ks3A prédeingut: @GME76 ortholog

SN

Dv. 61 CG16916

70O R
Dg%cw %%e : gg%mée(‘?’tﬂl&sflt 5 oglsm;wm

Mu %mg‘%\ﬁgﬂ oGP &Re: CG1404

Oﬂ 9@%|Vp endopepti-dase—activity:

RNA1@MGQUZ844Q)®QH1(
put ati ve Rab- |

) Dygl RIS LB FANDERL 56 POG2SERpe Feguteigry/marticle, lid
sehceimple] rprdErCE 8 b4 ordioiRe

RNAI NTRING6(116
375 orthol ¢

TR0 DG3180G6Rbe PNAatiieetedRN.A polymaerase IT:
VT GIRBAIorthdo97137: 001 Dv. 77_CEHA214;

RNARBN7EZ2 V0 4

DOV P CGILO0! MastiveRdb1t CE38L0 bithslogr ot ei n

RNAigpMON72410,001

RNAIgpDNTEHERAG
RNAInMNTSA 006,

‘])'\/"223 @d&%&g@%ﬂ’&w@m i Brot8859: CG3395 ortholog

RNAIMODTRA 4601 f
domai n: CE87H

Sife @ngr €095 8Yorthalog
RV 2¢aenland ;’.fﬂj 07
a}ﬁngmgﬁégTPase:

RNAIMO3[GE3H 061

RUaltE
gtatt Vc“pl UI.CI T
mrtmﬁmrwwvecssﬁwmta{émm oK
[t Bividse pstative ViaGl-2:0063162 erdhedogy fconcatamer

RNAIBNION 12001 &

f |]'1$ RNAj
€ GR26AorBIORNA| - pMONG7130: 001
alams DV'3750 PHEXi 2O VR4 36503762 ortholog; concatamer

RNAIPNVORZ7YIRONE Y&

hﬁ‘u@é Veh6w2 A0aRT 62 orfoB&al Roncatamer

RNACIMER 200

L ¢RRTED JthoRe

TV Q

BN
RNARATGT 14 0Y

Dv.107CG14813;

Gl

Rﬁl ;! K}g\&%ghgcg?ed n protem-nucleus

RNAIRRIONH1 46601 |
RNAi - pMONO7115

v
108 CG17248;

-opiholopy

n- synapt obrevin:

RNAi-pMOINEd29:001 1

D aé® |GG 8O prusatisienRiNAakelisase: CGI@639 arholog.

RNAIOSNMON72Z2$06 -
uni que sec

} §CtIVIty CGCﬂ

IMOND TIER5601; dovativ Dinding ctirien ackiMityo Whi8055_1
l&ﬁh@[—b RNAI - pMON97121: 001 Dv. 122

0381 D aneiddnd canmpactiety: CG8055_1
r&%@'ﬂ%ﬁ%ﬁ‘v 91 Dv. 127;

RNAON GaRe PTG

_in Feeding Bi

I O
4. TCC}“UHQ Eoou tl‘v'éﬁﬂ arfd potydten

5@33

%ﬁhgfglﬂg@&g
é) Eallﬁp (ﬁ{a‘&m Ylatlon

RNAgdRNI0A# 481 \

RNAI - pMON96172:

peciilel %’ St . 0
doy.53 ( %ﬁ?}éngg glgglgg'a%tgr fﬂ:ilﬁ@ RNA helicase
Ologit at i ve vacuol ar

agt)‘lltm@i&?;i@m

RNAMMONZES43 E08 LG

UPv.68 (E@Usgput@hvm@g@d‘ peptidase: CG1751 ortholog

RNARNWIONIENP60 68

10041 [OTAE3 BlyutgivedtaladiemATPRase: CG3725 ortholog

RNARHVIONJ6182:06¥

Pv.61 tGIDG 2; putative Calcium ATPase: CG3725 ortholog

RNAi-pMON96180:001

Dv.65 CG7033; putative chaperone activity: CG7033 ortholog

RNAi-pMON96176:001

Dv.66 CG32019; putative bent: CG32019 ortholog

RNAi-pMON96170:001

Dv.67_CG16916; putative endopeptidase activity: CG16916
ortholog

RNAi-pMON96166:001

Dv.70_CG5771; putative Rab-protein 11: CG5771 ortholog

RNAi-pMON96160:001

Dv.74 CG6375; putative pitchoune: CG6375 ortholog

RNAi-pMON97137:001

Dv.77_CG4214; putative Syntaxin 5; involved in intracellular
protein transport: CG4214 ortholog

RNAi-pMON96167:001

Dv.82 CG8264; putative Bx42: CG8264 ortholog

RNAi-pMON96187:002

Dv.85 CG4494; putative protein binding activity: CG4494 ortholog

RNAi-pMON97126:001

Dv.88_CG8756; function unknown; contains chitin binding domain:
CG8756 ortholog

RNAi-pMON97130:001

Dv.93 CG8515; putative structural constituent of cutlcle contains
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RNAi - MON78424: 001 Dv. |0 _CG5141 RNAi - pMON96155: 002

Dv. 10_CG6141;
W@ 210083580

putative ribosonal protein L9: CG6141

RNAi - pMON78425: 001. Dv. 11_C&2746 PCT/US2006/036319

RNAI - pMON96158: 002 Dv. 11 C&2746; putative Ri bosonal

-

profel n L19. CoRrAGuaiidamen: CEOY 5 iaN@B416: 001

ONIHI 16010,

tative I’TVOSI

RNA- E]M

Dy 19 CGl8174,

RNAl—!Eﬁ@@:? i(ﬂ; 'E@R

stk Ato GVl idiintracellular
ortholog

HWOSP@@TE%Q“G@

RNAipMONGY b15:901g
RNAi - pMON78414

q

; apfobreyi 8&17'2 Vgt ttrhglltragellular
POTRIn DRSO TCEET AR SO 8N 8420- 001

RNAI-BMANITIRRD;

Dt H8; fimciRabinkno@G3 $2CR anignoseqpence

RNAi .
SOdI um pot assi

8L 4

I DROM2DEG3 b4 uhile ANR-bintditg cassette transporter
| WEaNe engsnerifdibase:  CE9261 ort hol og

A ASA IO . 4. 00
A1-

NOTHN (01 L DV127,

NoPunifAL hy BoriBRRY vAth 1&1?&%%6 2

R NA M A DA

TO1 Uy, CUIIbal d"ﬁl

putati ve Vha68-2: CG3762 ort hol og;

RNA=pMONS 71257001 C3Dv35
concat aner

Table ANALRNO34 56 cBWaulsingHig B 1605 tupting Tievels Vi B6&1iAg Bioassays
with SoER&A Cétn"RbAForMNSCID NV E428: 001 Dv. 49_CGB055_i ;

put ative bi ndi

DN LA

ng, carrier activity: CG80551 orthol og

NA—pMON7 8442

Vector, , 1, .o

Aa[—l ve

RNAI%&ZP‘%M@W

ATPase: C@&372%0

ho

d
%vicuobaa@'{ ) Pja%&g'l subumt CG1088

081 ng . BNA - pMONG6166: 001

Heel ggg“

RNAifpMONSGHT8391

Vet CGR3 R pustie &y Dase activty 76233k erdholeg

RNAIRNONTREMND QD

RO DERB4CG8756: function unknown:

RNAIGVIOA06$55:002 |

Dvoi M diGed 4 thgnmative riboe8ASGroteirhid): 236141 ortholog.

| RNAIVONTRING 6411 ]

L TR0 G036 CGL250 1; GIPase acti vator,

RNAi! JM@N@%%g 002 1

hareldayyas, plf@it%%ﬂoéoh?am sRfAsh L@Cﬁ;@@@% ortholog.

RNAipMO !16‘0&.

C’GH{Q??%“' D\/J.Ub CGL2Z250 27 GlPase

RNNZR%Q}@%%GO

§
CGE1250 _art hol

in'g

T n??%%&ﬂ cormT

RNAiypddOR 78435891

__protein transy

S 404 mtgye RANERa llnﬁwom '
yortholog@G14813 ort hol og

RNARMONTRDNRTAD |
casset te trandg

B0 D@GEIZ2 7 6@E1B4 e Pmtﬁabmeeg\ﬂmm praficlg, lid
ﬁﬁd&doﬁ{pl@«;tpn&ﬂt@GlSE@Bdrﬁtblmgt hol og Tabl e

RNA;: 1420051

DAt Ceugong Significant Mrtality

mmwemsn@o G

TG, BICRPSS8Yfutative Rab1l: CG3320 ortholog

RNAi-pMON78414:001

Dv.26_CG9261; putative sodium/potassivm-exchanging ATPase:
CG9261 ortholog

RNAi-pMON97122:001

C1_Dv35; putative Vha68-2: CG3762 ortholog; concatamer

RNAi-pMON97125:001

C3 Dv35; putative Vha68-2: CG3762 ortholog; concatamer

RNAi-pMON78427:008

Dv.35 CG3762; putative Vha68-2: CG3762 ortholog.

RNAi-pMON78428:001

Dv.49 CG8055_1; putative binding, carrier activity: CG8055_1
ortholog

RNAi-pMON78442:001

Dv.57_CG2968; putative hydrogen-exporting ATPase: CG2968
ortholog

RNAi-pMON96177:001

Dv61 CG3725 1; putative Calcium ATPase: CG3725 ortholog

RNAi-pMON96166:001

Dv70 CG5771; putative Rab-protein 11: CG5771 ortholog

RNAi-pMON97126:001

Dv88_CG8756; function unknown; contains chitin binding domain:
CG8756 ortholog

RNAi-pMON9S7111:001

Dv105_CG1250_1; GTPase activator, involved in intracellular
protein transport: CG1250 ortholog

RNAi-pMON97112:001

Dv105 CG1250 2; GTPase activator, involved in intracellular
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wi th Sout hern Corn Rootworm (SCR) Larvae Vector
Sequence Expressed as dsRNA RNA - pl C17546: 003

W L@546555091- Al - ML- G3 Dvl CG65217 KNI CKKOPF UNKPCT/US2006/036319
RNAI - pl C17504: 055 V- ATPase subunit 2 sequence from

Di abrotica vir gpfoteina transpaitf €GA250Falthol&ST sequence

RNAS @MONG7 EY : (1S | DivY@7 CXRI4308; @bﬁﬂvesm&%ﬁﬁv&%w olgPto ER
C36141; putati vmrabaﬁﬁﬁﬁéteﬁrt%%@ 1@@%%&101?{ ﬁ(}#

Bt o, L1o eyt LU o A e aporer cini

8 e 076 RNA SRERDBY 7927, .m'fﬂflvp

ny03|n heavy chai n: CEﬂ7927 ortholog ceIIs grown in

MON78438: 001 Dv. 17 CGLO149;
Tablgs C%gﬁ@@ G oByiEutly Ioansing Senitioamt MortalioL evelngiotding Bioassays
with G opBoobwerm €59R) dexvasy . 19 CGL8174; putati ve

proteasone regulatory particle, lid subconplex, nii:
Vect@G18174 ort hol oSequiehiée EppiebsedAs@sBINA Dv. 20_CG3180;

RNApBpIGITo 46 00NA- di EEBsueg-0BRNA PN lyOET ag® 11 CGRE? ISENICKKOPF UNK

5O OFINAI @8 Eadnt
RNAgglldgg?gg(s)iil maﬂ%ﬁ% ééﬁc BFL gﬁﬁdf\ﬁfﬂ\'ﬁrgzﬁm

RNAPDIMONY6155:00) "Dt LOEEH: phidlive r'a'ﬁcipam@ Ristoiy D ( Go141 ortholog

RNAp] %&5&@3 ﬂﬁﬂhqég;% puiriiye Rihespmalmotgayl.19: CG2746 ortholog

kaﬁﬁmm ng, carrier activity:

RNAirME380 15400 | By L RNAG 1 TIRONDS ATV 109dsiDh Gy ©BBiR26Gl 7927 ortholog;
put at i ve Cal cijuslipgRagen SCGAkteantdiolmog

RNARNAONISERR60.5 610017 WG 0 1@CHFativefpsd@hdone: FRBl5 RILALE] ;pnt:
11: CGB771 or t|hed bal 49RiNAbrgMON9O6174: 001 Dv86CG5055;

RNA @11\17%349@@1?5@@19 %%@4 t&‘tﬁ}e‘}ﬂote E}ﬁT i R pdeifTid

105_CG12501,; 0?&&6}9 1:1T1§ 1’81 N
R T A St
olog i racel lul ar protein

RNA’{HMW%{%W OQiGi! 120 GGHSPopptabyaNitlE polymeraseyd A ekPRamit:

_Transfornati on%ﬁiggl%@ébﬁ\@ Briefly, the sequence

RNAigMONI7842 KOs RIIV. 20 6¥F33361 prativieRabii HE332boxtBolbg

RNAiIM@NGS427:00¢ | [5/.3% 053702 Ap B eieevies s 2 T 562 vethologa

RNAIBEON78418:601 0EBLADIQGI05H K. utabive b cheiy Rotlvity! @Gsoss_1
and at the 3' |gagolog @ Nos3" transcription ternm ation

RNAiHMORGS YAUGEY | B BB T Butatl vl Caloi A T PRl C'G3725 ortholog

RNAIGIOROb o0 Q017 T CONTTT: ity Rab-pritin i 20 G372 prielog

RNApMONGE T4 00T T DNE6 - Gea050: piitatie, hezogka &rfa5 Q515 githolog

RNA1-[p|1\/‘£quPZ) 1149910 h Dvi A3t GG R0 1, GBPase activator, involved in intracellular
protein transport: CG1250 ortholog

RNAi-pMON97107:001 | Dv107_CG14813; COPI vesicle coat; involved in Golgi to ER
intracellular protein transport: CG14813 ortholog

EXAMPLE 4
Transgenic Plant Transformation and Bioassays
Briefly, the sequence encoding a dsRNA construct as described above is linked at the
57 end to a sequence consisting of a 35S promoter operably linked to a maize hsp70 intron
and at the 3’ end to a Nos3’ transcription termination and polyadenylation sequence. This
expression cassette is placed downstream of a glyphosate selection cassette. These linked

cassettes are then placed into an Agrobacterium tumefaciens plant transformation functional

-72 -



WD 2007/ 035650 PCT/ US2006/ 036319 vector, used to
transform mai ze tissue to gl yphosate tol erance, and
wee@nnssesel ected and transferred to soil. Ro pCBEDNB2006/036319
roots are fed to western corn rootworm | arvae (WCR,
vectoDj akadotd eansfoint ghdiss aissucTtoapBpRoate dérinde)Aind &felts selected and
panggd- QLf iﬂlﬁpet ri di ?hes w th MSOD nmedi um
transiegrf e 5oth RapenrgEis ed e Weslgphensa reotwerm lgves €WER, Diabrotica
roifeRl)ec iy WO WFRob@Rr 1 ted. r i .
VR T et ot Tob8 R nAlE Ll BF Rl Mes R gD medium
contagigng entibiptids aRdgifphbsate for i eirerselectiie Two WAERfIasaR are infested per

o SERRRVER VLSRR ID PSSR I S ed S o e
the 1&@1&@6&%@&@9@ aryd dsdddake Alald ino 209 @&%m%rdg‘\trag %lcubator in

six days of feeding on root tissue, the lTarvae
compiqieysleflaessed Coptandmtttineend ferwal dualith brepimhitoredhe Alfier Be days of

e PRI, 5t % LA 0424 Tk o
are aHowyd YO Teddl fn ML AILToY Hi8H: s RARhY ThS fulf 18RS fr(;fg%/}e%nn days long.

ANOVA analysis and a Dunnett's test is perfor
Larval geasp gnd; syrvivassbiniere aeqosdedotor anaysist 4t onstwanANOVA analysis and a

Lgny £ I an _unt.ransfor negative . .
DunnSh ST S8 R8T 04l R0 PP e SHRAP aiiance
comphieddbrgn ontrdnsfor@veé nlegatbrdcBiopar¥dR! RireHeontiitiY id Aledd®ed after

.fed on negative control plants. Transgenic corn plants
feedingrop twpesveRtR¢ camparse imerenth af lorvee fechehngstive control plants.
C gL RLA; ' | T ' an, . .
CATBLRNE Lon LA PUhr L e ARG S0y s containing
Metrogtiage;l afiappraokingainedpyrdOf: st SVhengiis Faehwae M4 MERith stage,
infested into the root

Di abr.ot.i irgifera) eggs ar
approg e WOA0 el SR s e Ve L4k e VUBY ) egss re infstod
into the o5 L&, Qﬁorﬁtrﬁlisgbﬂjé%o&r&"ﬁlg sarfid g%%{g%r{% ei§ %ﬂéﬁﬁ‘g?‘é ﬁ similar growth

negative control. Eggs are pre-i d so
stage tcgenysasg nmahveqorﬁﬁr Fgeoirei mré-esubated so hhtah waeuramdthin 24 hours

. dito feed on the root systens for 3 eks.
of infBys RS 1B S oD o r i8R 5B o e B S ovaskag Plants are
removiet €ron® tHeSsofl and esesdadoudiae fadis ¢arpedvafaedi fBQla)r\%? %eding. Root
0

damage is . rated using a Node Injury Scale (NI'S v
damaggcis iated iisingey dfodstinirayndgaleiPBP b taas@re ihedicvelt e damage where a 0

indi t._one e.of roots is. ne
a8 L ERLERl O3 S 0 bR b 80
indicafes e @, nodles bee wued, nethidaib sindidates thah8dRdeRi® RARKIE Because the
ecause tfggFVgl ants bej.ng used for evaluation are

Plamsieif@cﬁ%} patiqnsarg leily ok oh fissie quitarss pfetnisanséymation and
becauNansREAA Q!ﬂ}?i ' un| :
) Si nglse pl g\ﬁlt(le e?ésrﬁéggﬁ;el ua eét’:i%glgfé/g@ %t}ﬁ g‘? 1? %ik’glﬂg%eflgg.t )é‘f%lé at this
tme. Flhaplants in théressag thay ptebatt sjgne sesymptogisHf darvslyfepdiogindidate that a
e B Beal R0l 8 Sl BB PS8 Bty ' Beverl
damagt® dReRkBlgy where8LYRIE oY thé %@ﬁ@%gicaﬂﬁh@%re%%@) ial control of

roots of the transgenic plants provide substantia
larval fesfimgowith pboyt Ard er lesseadhadlodedjiryfiselst 0.2 or | ess on

the Node Injury Scale. -73 WO 2007/ 035650

PCT/ US2006/ 036319 EXAMPLE 5 | npl enenting | nsect Pest

CGene Suppression Using A ta-si RNA Medi ated Sil enci ng

Met hod An alternative nmethod to silence genes in a

pl ant pest uses the recently discovered cl ass of

trans-acting small interfering RNA (ta-si RNA) (Dal may

et al., 2000; Mourrain et al.,
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2000; Peragine et al, 2004; Vazquez et al, 2004).
ta-si RNA are derived fromsingle strand RNA

WO e@n®sIebpt s that are targeted by natural |y oOCROT/UB2096/036319
mRNA within the cell. Methods for using mcroRNA to
trigger ta-si RNA for gene silencing in plants are

described in US Provi ent Application Seri al
No. 60/643,136 (Carri né@’g&%}%ﬁg% 2004), incorporated
Imgﬁh?enftmgﬁngeg&%ﬁr@&e' J}a}r%sﬁﬂtﬁﬁﬁgA taliRIN@ES e dPited SﬂSﬁcmg

peci express I'n gut pithelial cells of
corn rootworm |l arvae is iMethodf i ed. This pest specific

oL Pen Pl SSILY, S 300208, e
class Jfﬂ?a&xs-aﬁtm% XREIE ARG hring I{NT'& (GEHRNAY B aR@sy £ 2P ODE00) Mourraln et al.,

uence 1s a short sequence of no nore th
2000; Pbrapiiet érgup2E04n Malzetmzuaa@é, 20041, tamBNAometd%we%\ ﬁmAsmgle strand

transcript and cont.act its. cor R
RNA franseripis)t at%@rgﬁ? aﬁmﬁ%’ o%cmn%q%ﬁﬁ A {i:ﬂ el c'}ﬁethods for
using 'RicRIRIER" fo %&%ﬁtt@gﬁwz@%ﬂ@@n@fsﬂ&wn@g il Phans Iatd de@mtbed in US

m RNA target Sequences are identifie at | east

ProvisioraRateat deplicsigndivsel Ne. 6@@%1%(@\@@%@% ¢ éb c?&@ﬁl» dncorporated

i P S EBB-ERO B QP B0 P, AT HIENA et i

epithelial &k oFREHERGR(SHN labvac isiiedtifial. aliyis péstSﬁ@lﬁ@HWA is then used
through SEQ I D NO. 906, or, a frag nent&}éhereof 3 ﬁﬁAtht
to identifysa th@@e great IRNA HiRRscrigh SSAY FRAECOMPPRFNTAY G 4he mi at1s

expre%fed Al 51%:&% ﬁﬁ@ gonégﬁﬁlﬂ%& %cﬁlﬁhce RAHHBAGEqABe BEno more than

or enbedded in the
21 cdntigdhe aficibbuides athgiet whese gaginele a RNAnﬁ;anb@‘lmr@Tdelcaﬁla@ted by its

to use nmultiple m RNA tar.get e orrespon
comespendirar DY M e g 05 SRR DS TSR T gp ster
medlat%e%q&g ge e lshiaRtsd Jiﬂ?e%ﬂc@ hiRNA htosdeguétcet B 1ﬁb1Ri‘ﬂ\ed at least

equence and the target gené sequence. The
one ll’IIRN@EtaI gre sequenegjiscinsd toarsebendsequence| thiforespgngdh tgpart of a pest

sene Babrh B EiguS 25 0 b e PR R 505L seaupets
fusedith 2Ry SEGIDSNES] Bgo@dlySEOH B NOTes, @fa Gppmenr thateef, such as a
prondter and other transcri pt| on ul atory el enen I{ﬁ’
seqenee pbrile asrt heotwpmn sEcTpe; o Pase VATResEL ety yps mIRNA target
>0V d ol [ At fiot
sancBpbEChs HRpRSLRET YR 7' Byt B clbElacl ! gt of e rge
sequel®S. NBAmBR be HavRrabltetoankdi thiltipkl mERINANthexge safucedsi WoaleSmgldmg to

1 onger RNA nol ecules to the est
liplg RSN pr BRSECER P Ieatites ATBNPngraPS S GRe By fimes in the
chimd?h § %rthe%ﬂ_{Nﬁ]h&E% @@x&c& hali (hBYiafiet dofe %E%I%Eé VEhViISRet gene
Tad exogenous me pests. In thi's net
sequeﬁbm@arﬂoesdfraaydiertgﬂawﬂﬁlra pinimympef@ddwed in the pl ant

R

expregs:‘ehlm ylﬁf &elistusing 4 ?%Fa RIR6aSSRGpioptiatetRombidNAnd afhaidfranscription
- transcriptionally silencing one or nore gene

regulatnrm\enmts reofeng asathg@ansp@m@ o@RICELL 6YNeE M ert e peing provided
ov A DNA Se ce E R ed Gene
in the i téﬁglileh‘gesﬁ,mgs cont cioln %Zi;tog?ro% od T or

Prigyd ﬁ'ieﬂﬁ)d&n%@&ﬁél gdiifomal a@vandgammehm@t lenigay A molecules
silencing. More specifically, this exa descrii

to thestergst ppnTwrically, AN A¢ Sepduppgain Rlarts |af? RWCF&?&? g’t‘/ dgfeer into
short ?ﬁ\:ﬂ% isZﬁbéterﬂa%} 8 R¥%e@lveSPlRGtd @Qogeﬁgﬁglﬁ‘té @ﬁx&?ﬁesﬁie REthddmethod, a

single strand transcript is produced in the plant cell, taken up by the pest, and converted into a

© 74-



DNA sequence including nore than 21 conti guous
nucl eotides; (b) identifying at |east one shorter DNA
wae@uesssso deri ved fromregions of the initial BINAUS2006/036319
sequence consisting of regions predicted to not
dsRNAERE M @ettndelsi whdk eit pisl ihes pprodessedariaton td-si@INA béaphllg of post-
identity with known sequences such as
transcHptiyaBY SHCIEMSRS MR §Ees Y1 0 FRPIJ2I8CASs equence
for dsRNA- nedi ated gene silencing that includes the
at | east one shorter DNA sequence. Undesirable
pol ypeptides include, but are not limted to,
pol ypepti des honol ogousEXAVELE6geni ¢ pol ypepti des
and pol ypept|j des | pgous t.o Kk | ypeptjide (. .
MeskoR g or i sl A s i S M BERL PR Shengipe
in corn rootworm feedi n% assays .to te

. t. dsRNA
nEbis ageenpde |1perals asmahad A% PEPVidis: %fJPN?\n §equgnesyfor dsRNA-

. growth, . . .
5 L NP SBTEu T L QB BT S8 mproves
DNA a&FtMarddRNAARRYiafdd gdne atlercing/by (i) fseleeting froinfastagget gene an initial

LeConte), is selected for use as an i.nitial. DNA..
DNA seaygasrcicloiies Mo t on | 21 QR 1ZR03S éwggeobgﬁs, 6@ @g}%aﬁ lgast one
shorte¥ G90AT fqubRY 885ve £BhNretfdns hremerititiab PINAGQUEnce consisting of

ragnent” i ncluding at |east 21 nucl eotides matches | _
regionfs uetictbt am n2i gensrate funddsirablerolyneptidesnu et ¢xpébyting identity with

- known vertebrate sequepces. Sequence..se S r
KnowiyFGHEE S TSR RO B O LB T b LS hLoe Bort hasd ke B fisra-
mediafééd‘:%bng Lf1edeihd tsut MBudedend bif le@d.ondhtisrter DNeY bdyjuence. Undesirable

I ncTudi ng segnent | ength, GC content, sequence,

polypentidds cinelidé,ubut iaon teisbmited 9eqrrbyrReptides hopelqgoyn (9r allergenic

correspondi ng.. [ ' redi ct ed
oty G5 AR S LR BB Forh Mo @ou 6 oyl HABb AP0 20 )
MRYCRe/-WSPdsd BasSiles demanglratigistofinatmgLie vos( )otwamm f@ding assays
Different. conbinations of these sequence se msntBN%re
to testedsRdiArmgdiptpdsypagipg 2y 2 MR cenENADS SHEd. #HFDNA sequence
0 I corn rootworm
rom GIRERSELE0°MINEATrHAGR (1980 800 Wl
(WCRBQD k52006 1036340 virgenPLECTntéi ds tselsatell fResuset a5 ot initial DNA

| nsect Feedi Bi oassays with Sequences. sel.ected, fron
sequepsSy ThHEAa LB VAP TER DI OL ) P QL AREET g P every
contigdBAUERERENT HNHiAD abGeaSf DEGHMBLAR BRALBEOFGew@r ah 21 out of 21

stunting and/or nortality when ingested by rootworm
contiguans/aerlentidgs ab kuown varichsate REAVenSesg UBFINERCE I9EMSBtihigre greater

ear corn rootwor , hH¢al:d T ter]
G
including seghtdt 185 L GContdn€ ssijugice,sprediofedr firmeticn ased iomasetjuence or
level's (p<0.05) of larval stunting and/or nortali tdy

functign jof ¢ eRyFNReNdiRm E8RTIA TRslel PBIREIsHY anddjgdifted secondary structure

0 S 2 bdif 1 el NBifferent
e
comb@atiéier offothtwl istqncand scpmentor aresponbined) SEQHsDUNO chigneric DNA

the . sequence e sed as. a ds are.qiven in Ta

sequepe e AT BNEROB SBS AR SR RGPS og R DI VBB Eb Ao aRY 2bove.
in corn transformation, contains the follow ng
el ements between the right and left T-DNA borders for
transfer into a plant cell: e35S - HSP70 -. Dv49
(anti sense orientation) - universal spacer - Dv49
(sense orientation) - hspl7; ACT (pronoter and
intron) - CTP2 transit signal - CP4 - NOS.: pMON98504,
anot her exenplary binary vector
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used in corn transformation, contains the foll ow ng

el ements between the right and | eft borders: e35S -
wWoIBW703565¢CI (anti sense orientation) - univer saPCEHPaZB6/036319

- Cl (sense orientation) - hspl7; ACT (pronoter and

intron) - CTP2 transit $XAMPLE TP4 - NOS. Tabl e 6:

Ltional ds tructs Denonstrating Significant
A@?‘%‘P}aﬂ 8‘65%?%9%8%%83’? IF‘E;‘“E?SF%W‘F% Sequenees selecgechfrom EST
Bi oassays with Sout hern GgypRaotwormor Western Corn

Root wor m Vect or Sequence Expressed as dsRNA SEQ ID NO
p M 8881 Dilletirates wdditional seqiencon foulRo bei effeetise iiliengig larval

7126 MON98354 172; function ynknown, WCR uni gque
stuntBg e PR, RS st Do 1 BHes R rARRLE Wesnded RNA
sequahBed] UBIHRA ERE eafih coRMDRFIRH 1@(’%%0& 1%58\‘%561 BP'dsRNA, and insect

. unknown, WCR uni que sequence 729 )
bioasgyys @re FRduseribest igUixaniples bBs The results pé fiei thadies caEd@ied sfpnificant

oo o R, AR BB o o
sequetietst RdAdIBEs 1058 vaddty Uit dierdt pMINIBL3S. The sequences and vectors

. .,.Dv210 K11H12_2; putative rpl-15, structural
yieldigg agiticpah shpfing | apgs rportatyy and itheirorrespondingl $Q D NO for the

B T T —

binary geqibrensed s beri ttansiBNBatid] 2623ine thd il loying/ @eMEhts between the right
7 5650 PCT/ US2006/ 036319 Vect S :
and 15 3R Borels forRSEn i AR oK S35 - HSFT0 — DV49 (antisense
ientBN b2, b er R bV 5 o) X i
orients & Gﬁlzf@l%gdzéiﬁ;er UH &l (tg?]n\éF %r%n‘\a%)é@s 4%@5})@,2%?1‘ BY8moter and

_ TPase: 734 H12 14 or og p
intronBoAGHPY transiftsagrial e C4s- NOS RNMONGZH; aRAdG4xtmpidcinblnagy vector

735 01059 Dv214 F 10; tative rpl-7 :
used {7 Forat NPATOBORS FOHs dh pBoSbmEorsens Defien shg gight and Lef
bordef¥ t hab® 4421 Dwmad toRPt Al P -

e R0555, PR 42 DRSS iy SRk C1 o

orientplin) prhsp EASYrk (prometes and introndt- 65 AINENSB 4ighal — CP4 — NOS.

Dv218 KO1Go5 4; putative ran-1, small nononeric GIPase:

KOG 4 738 ortholog _ - pMON98440 Dv219 Cl15H11_7;

pTthlel G2 paklitiond ndbRICAt CdagenctCINMdnstriigh SidGfidat? Stunting
and/op MIDIXQI€BEfEdt 37 IRICVE Fheding BibashyLwith S okth A CLAY R¥btworm or

Westdrh@sra'Rédtivepml cof actors 740 CBP and p300: RICE1l. 1
orthol og pMON101050 Dv224 F11C3 3; putative unc-54,

o

Vebfori nding;  motor 3gkiafel ¥ixpféled & déRivR ©71h01 00 | spoIp
v , : : NO
pMON98356 Dv164; function unknown, WCR unique sequence 726
pMON98354 Dv172; function unknown, WCR unique sequence 727
pMON97191 Dv189; function unknown, WCR unique sequence 728
pMON98359 Dv200; function unknown, WCR unique sequence 729
pMON38880 Dv207_F39H11.5;putative pbs-7, endopeptidase: F39H11.5 ortholog 730
pMON101054 Dv208_F58F12_1; putative Mitochondrial F1F0-ATP synthase, subunit 731
delta/ATP16: F58F12_1 ortholog
PMON98437 Dv210_K11H12_2; putative rpl-15, structural constituent of ribosome: 732
K11H12_2 ortholog
pMON98435 Dv211_R12E2_3; putative rpn-8, translation initiation factor, 26S 733
proteasome regulatory complex, subunit RPN8: R12E2_3 ortholog
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pMON101051
protein 6:

WOIRZ2B3GAVEL2. 5; put ati ve uba-1,

Dv225 C37H5_8; putative hsp-6, heat shock
C37H5_8 742 orthol og pMON38888

enzyne: 743 CA7El12.5 orthol og pMON38887

ubi qui tin act i REL/URL06/036319

_F54A3. 3; putatiye Chapgronin co R%con'ponent ,
%ﬁ%} 744 | ganma sub% é@ﬁ%&es%ed&%r@ pMON101110 SEQID
Dv229 D1081. 8; put ati ve |vyb li ke DNA binding: D1081.4 NO
pMONgs4thol og 45;212@&[3%11@}@52ta@é2ﬁﬂ-’8, byiafdnlexgoriingMilPade! VE 734
syn- 3, prat@Evmi rdamsger t er; syntaxin: 746 F55A11 2
pMONgg#thol og IVNBOBAQY 116a8E d cEBlOMJJga@me Y 6rtholo 735
“mtochondrial ribosomal protein L32: 747 C30CI1.1
pMONDU103%0T 0g ) BUOEIG D I ZdadivBRE D rfeturdd Bnstd et Fibs oot 736
struct ur al{ FenFIgt iototidg Of ri bosome: 748 1302501
pMONSHA4NOT 09 PIFMNEBETEEs WVRgadvd DA TPise SbUnE bf tHE198 Péguf%ry 737
r RNA bi ndi rdgnplé:ktofﬂi€§r’dtl’ea’35me?é92E4%ﬁ&lbé uent of riboSore:
pMONY8a4CY 5 0N RS s0R0 1BV NI EEI Wrﬁﬁﬁuﬁn%ﬂc@ﬂase%les 14 738
rpl - | argidgi bosomal subunl t L14 protein: 750
pMONSH4F12. 4 Ok I OBHP mHlp%ﬂﬁoﬂo‘é 739
erm 1, Eziin/Radixi A/ Nbesi n (ERI\/D famly 751 of
pMONTY0saS Kel el @231 RIGET1ST; pledeltdZtp2, }an%ﬁ@gﬁgns%ﬂr?o\lﬁsébﬁ%mrs 740
Dv237_F57B2BE@5d otk RIOEYE1 Bmﬁtog pr ot easone Regu atony
pMONT6ags0! Cl €, [ D4 TOfs cﬁ?@gﬁ%x‘%ﬁd{?' Uy 741
PMON98436 | ByRAD; B3 3; put at | ve rps- 22, structural
pMONIRO®BS T | TUEMD 85 F379 S0Mtive 119536, hbap SOok poot '@gmsus 742
PMONLO1078 ofdhoR4 1 F32H2. 5; put’ative al co - —
pMONRERY AT OTENBSB6 ARG S %ﬁ@%‘v&ﬁaﬂf ubic \Rt‘h acﬁ_\?ﬁ?énzgmg ot 743
pl\/O\llOl_()SchmEgmBQB 2; put'at | ve ar smll .
pMONIBHIONET i T SV Pas81A BURBRveZ iR roninb il F8pdd OS5
Dv244_C14Banfia spshia P58, 3Tophoigl, ST UCT UT tal "const it uent
pMON1011161 DOS OB 226 351 08 IS Ihd B My bk PRAH dxdﬂg‘lm‘k‘bﬁ‘tholog 745
Dv245 C26F1 4; putative rps- 30, Ri bosomal Pr ot el n,
MON19T08E T SUDUBA30_ 8511 KRthve By, b nshd 746
P Dv247 C13B8s5311 puﬁ@fi\?e del ta i%ubunl tpg?\%ﬂe Coat oner
pMONIOTEOPT) 75BDvBOTBbEN 1 M%oéﬁlﬁfdﬂé&'rﬂ&&omsﬂ roldfdT32: 747
2007/ 0356 @308@'1 M&QQ)G/ 036319 Vector Sequence
pMON16308% €SS€d 9@239 Fog Pﬁhétfvyrﬂ\ystmctmal constituent of ribosome: 748
‘ B0250_1 ortholog
pMON98446 Dv233_F54C9_5; putative 1pl-5, 58 tRNA binding, structural 749
constituent of ribosome: F54C9_5 ortholog
| PMON101138 Dv235_C04F12.4 ;putative rpl-14, large ribosomal subunit L14 protein: 750
C04F12.4 ortholog
pPMON98449 Dv236_CO01G8_5; putative erm-1, Ezrin/Radixin/Moesin (ERM) family 751
of cytoskeletal linkers: CO1G8_5 ortholog
pMON98439 Dv237_F57B9_10; putative rpn-6, proteasome Regulatory Particle, 752
Non-ATPase-like: FS7B9_10 ortholog
pMON98436 Dv240_F53A3_3; putative rps-22, structural constituent of ribosome: 753
F53A3 3 ortholog
pMON101078 Dv241_F32H2.5; putative alcohol dehydrogenase zinc-dependent: 754
F32H2.5 ortholog
pMON101058 Dv242_B0336_2; putative arf-1, small monomeric GTPase: B0336_2 755
ortholog
pMON101057 Dv244_C14B9_7; putative 1pl-21, structural constituent of ribosome: 756
C14B9 7 ortholog
pMON98444 Dv245_C26F1_4; putative rps-30, Ribosomal Protein, Small subunit: 757
C26F1_4 ortholog
pMON98434 Dv247_C13B9_3; putative delta subunit of the coatomer (COPI) 758
complex: C13B9 3 ortholog
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pMON101053

conpl ex COPI,

Dv248 F38Ell 5; putative vesicle coat
beta' subunit: 759 F38Ell1 5 orthol og

st POTAUS2086/036319

WQRMONOSH4d Dv249 F37Cl2_9; putative rps-14,
constitue of ribosone: 760 F37C129 orthol og -
01056 Dv250 CD4 i ve 6 opepti dase€:
g@ ort Hol og 761 g‘?\ﬂ%ﬁﬁff eﬁg“%gafdﬁ“%‘g? 12 SEI\?OID
;putative |rpl-24.1, structural constituent of
MOleb:ﬁss one: | 46248 EXBBOI 5;kdtatke bBxele@gat PAVIINL CHPB8eta’ subunit: 759
Dv252 CA9H@38HI1 Sputhelod ve rps-2, structural constituent
pMON@H447 | bos orfev2406837CI24 O atatht 13114 ROLAG] PAYERIHH #Bbsome: 760
Dv253 C26D¥87Q2_Ywiheibg ve hel -1, ATP-dependent RNA
pMONItabi6case: | Td50_CBE B Rdvephid) a{dsapwel\dlbhl%%omg 761
Dv254B0336. 10; putative rpl - structural constitugnt
pMONDf 1041 boso rmvﬂBB1ooB@Bﬁﬁan1%Dza 1h QO (VRIS 6 ibosome: 762
Dv255 C36Ad1207aabatidlage nember of Cyt ochrone P450
pMONTae8sl y: 76®v2323644371;9hkive TR0, sRIGINE Y lent of ribosome: 763
Dv256_KO5C£49H3. pwitadldgve pbs-5, proteasone beta
pMONBUGINT T KOREFA. 32600072; pRETvERN-0.0 TPMNLEELDRCA helicase: 764
Dv257_F29GRzéniopuiablbye rpt-2, 26S proteasone
pMONT0@@Rs| at Or Y DR OFAPB®B%6.10/ Pitative toi B3 stracti bl Uity SH Vb4 08 765
Dv258 F4OF80138;10 mﬂioagl ve rps-9, struct ur al _constituent
pMONIR79" 1 DOS OB 2566886 A F ki Rivd Meribet JTCh BEL AR 766
Dv259 KO7H)4:363A42mdﬂm’:lt»g ve rpn-11, 26S prot easone
pMONT08®G! at O Y DDIEPL XA, 1; phidtive pAACURbfeashii Vet sul 0t BOSGL.1 767
ort hol og pbﬂﬂb@lOSO 'Dv260 F49Cl2. 8; put at Ive _rpn- 7 -
pMON 0L 63b €3S 0Me DRBGUNEEDE; YuthiRE Fot-E 1265 priiediomerdat ato‘fyd’ﬁlbfé €. 768
F49C12. 8 qEF;tdm@Ts@gh 101115 Dv261 D105%4. 2; putat | ve
pMONIRER4 2, en(IOPBRTH40AS®; puldbopt-oZ st I RHudnl 6fr1bU§XHe“m T 769
Dv263- F55 A340’F8 mm&ﬂblbg/e rret all oexopept i dase: F55A3.3|
pMONIQIGSBIOT 0Q S 4 49% orde TIBHAD é’oﬁglék L7770
structura s@@ﬁtstPNtlumtsza‘orﬂhblbgOSOWE 774 " Fo0 ‘
pMONIOTOBHIOT 0g B bfotes oﬁl@k%hf%%’&iafﬁ'cle LY 771
structura A’CEb@eSﬁHeIMQOIz 8Q>frthd1¢gbosorre 7
pMON10T1i 510l 0 PHIYS ﬁﬁmﬂéﬁﬁw&%eﬂﬁﬁa&[ H¥Ea2 ortholog 772
Pol yadeny] ati on factor | conpl ex, subunit 776 ~PFS2 ,
pMON1BIGA4. 9 Of bives &85 B INEEL IR BT %é?nd'ssé 5323 Tt v 773
-~ ipl- structural constituent o )
pMON1011B©SOITE: ol 2566301 h e Q- PV O Tt ddV 6 fﬁBQSE HET 774
putative rmﬁg’l,?mhaﬁ)g uctural constituent of ribosone
pMON161483 FO4H/ Dﬁ6@_@§l§u $Mtative rpl-19, structural constituent of ribosome: 775
: C09D4.5 ortholog ] :
pPMON38881 Dv268_RO06A4.9;putative Polyadenylation factor I complex, subunit 776
PFS2: RO6A4.9 ortholog
pPMON101135 Dv271_F37C12 4;putative tpl-36, structural constituent of 777
ribosome:F37C12.4 ortholog
pMON101132 Dv273_F54E7.2;putative rps-12, structural constituent of ribosome: 778
F54E7.2 ortholog
pMON101139 Dv274_C23G10.4 ;putative rpn-2, proteasome Regulatory Particle, 779
Non-ATPase-like: C23G10.4 ortholog
pMON101130 Dv275_C03D6.8;putative 1pl-24.2, structural constituent of ribosome: 780
C03D6.8 ortholog
pMON101119 Dv276_C26E6.4;putative DNA-directed RNA polymerase: C26E6.4 781
ortholog
pMON101134 Dv277_R13A5.8 ;putative 1pl-9, structural constituent of ribosome: 782
R13A5.8 ortholog
pPMON101127 Dv279_FA42C5.8;putative 1ps-8, structural constituent of ribosome: 783
F42C5.8 ortholog .
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pMON101139 Dv274C23Gl0. 4 ;putative rpn-2, proteasone

Regul atory Particl e,

779 Non- ATPase-1i ke: C23Gl10.4

worahoBsgo pMON101130 Dv275 _C03D6. 8; put ati ve r pPeRASRN6/036319

structural constituent of ri bosome: 780 CO3D6. 8
ol og pMON101119 6E6. 4; put at i ve
%{Q}:‘\P di rectled RNA pol BE&XWB’E@% @Aort hol og | SEQID
pMON101134 Dv277 R13AS.8 ;putative rpl-9, structural NO
pMONCEINSA 1 T uenDvedo FB@QS%twe/rﬁlzs Taf3L A6b30rml %ﬁx{ﬂlﬂsuﬂmmo 784
PMON101127 ofhedog9 FA42C5. 8; put ative r  ps- 8, structura "
pMONCONSE | T UENTDVOF1 T5005 DN Eative/dot1, CHa%éroﬁﬂ?coﬁlgﬁﬁ lcdﬁ'qa'o}x’éﬁ, B M TS
2007/ OSSGH@CP@'EIphEa%@«Qﬁ/be@QbQMhM@Ct or Sequenc
pMONE®{PI5eSS €U | FR2 FSETMD1 oEpdtative i 1 2Pttt Tdduent of ribosome: " 786
Dv280_F13k r@zmopuﬂmdgve rpl-: N.IA arge ri| bosona su u[|. t
pMON3sgs3 FISBI W D42885T0H5HY. 6}3&?8!v9§ep%%%1&£9?%ﬁﬂnRFﬁ T 787
putative ¢okash ToshapeiREN conpl ex conponent, “785
pMONIOPEA L al PINg S 0EHTES 5. pul FZTHQ& EHB&F %%dt’éiiHc i{e’r&%“ 788
Dv282_FO7Difiwily: [@mtmtsloytﬁ‘owgp , tructura const |
pMONIEERT O T ND0RRS WIESF4. 2 Bativh O !:T dﬁﬁ Moéif 12%}{110‘1’% pMONG 8861 789
Dv283_TO5H4. 6; put ati ve Peptide chain re se factor |1
MONIRRT ) 18 szsléﬂﬁééﬂizﬂﬂﬁa’#éﬁphédsﬂ%ﬁo&iglotﬁﬁ@ Y554 790
P D\/284C47E50§,0Q,gt ative daf - 21, ocC J% pr 0 e| nrh
MON Qgerone A SIRG e it o1t 791
P Dv285 M3 -Gﬁh%jo ut at ] ve act 4 gctsl n: ﬂ%%ﬁ&% ort hol og A
MON168H7 PVON LB+2189 28R 'ﬁ@g&ﬁuﬂ U o 792
P transl ati DIpg 1@@9@% I‘}ohrt? tor %@I—l@n %f)f Porthol O(L
MONRMNIOT T4 D@é%ﬂ@‘?@ tz&% ﬁL N 7o HERiog SOtk 793
" protein: F26D710.3 781 ortho i ?76@5’1‘.? g orticlog
MON3g88888 _F28 05,207 RiHTgHk! & dPH Th: o 04
P of ri bosom&*V 792 F28D 1 e@nﬁ%ﬁoga pmﬁ%}l B§290
MONTOIEbT 979, Db ¢Hok Ve T X HOL L HRY I Ra R RA Had ‘II Géfi‘ﬁ BT
P 793" pMON3&B85; D\/291JbCGV362§érputea?ﬁ é’ exp F
pMONl(ﬁ'dﬁ@‘SF G f@d@&}gl o t‘otp Mﬂ%&?&onﬁac%r mvo vedm 796
CG31237; Pl 69 DMl St S dfd |
MON164683- 237 78,25 PGB TN ?hdf T A I TY
P crypt ocepr@bgo[g(&;@g@ ?tlaptl on act or nvor\ﬁ aml nngg
pmomaﬁ?@h I‘lng CVE265_ 8RB hidiive Pkt T bR S R sTop 0 0 O 708
ort hol og
pMONI101111 Dv299_CG17369;putative H-exporting ATPase: CG17369 ortholog 799
pMON101129 Dv303 CG4152,putat1ve ATP-dependent RNA helicase: CG4152 800
] ortholog
pMON101136 Dv305_CG4916;putative ATP-dependent RNA helicase: CG4919 801
ortholog
pMON101131 Dv315_CG9160;putative NADH dehydrogenase: CG9160 ortholog 802
pMON101123 Dv316_CG8764;putative ubiquinol-cytochrome-c reductase: CG8764 803
ortholog
pMON98364 C4_Dv49_CGB8055 concatemer; putative bmdmg, carrier activity: 804
CG8055 ortholog
PMON98365 C5_DvA9_CGR05S concatemer; putative binding, carrier activity: 805
CG8055 ortholog.
pPMON98368 C6 concatemer of highly effective WCR targets, ~50% GC criterion, 806
consisting of segments in order 5-3' from Dv26, Dv49, Dv23, Dv20,
Dv13, Dv22, Dv18§
PMONB98369 C7 concatemer of insect-specific targets, ~50% GC criterion, consisting 807
of segments in order 5'-3' from Dv6, Dv1, Dv88, Dv93, Dv4, Dv113,
Dv127, Dv99
PMON98372 C8 concatemer; putative sodium/potassium-exchanging ATPase: 808
CG9261 ortholog
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pMON101095 Dv295_ CG8048; put ati ve Vacuol ar
44kD C subunit:
wOR9B3WBHP032; put ati ve H exporting ATPase:

H+ ATPase
797 (CG8048 orthol og pMON101100

ortholog 798 pMON101111 Dv299 CG17369; putative

CERPERUS2006/036319

exporting ATPase: 7369 _ortholog 7 pPMON101129
g&?ﬁg C&4 %2; put at i v@ﬁlﬂ? -%%{;‘é‘ﬁﬁsé’ﬂta » licase: | SEQID
C4152 80% ort hol og pMON101136 Dv305_CG4916; put at ive NO
pMONEP dePeNyeDodhwndl @hihied SEhuntgerh - exhhneity ATPN0T 309
pMON101131 doe3 5k 160; put ati ve NADH dgehydrogenas_e:
pMONYSEEE1 60 OT UTtah Qica®Her of BN HE Ry o M AdbttebeiBhdd oPILAL T Y& 310
ubi qui nol {cytwGbE@emnC reduct ase: CGB764 803 ort h_ol 0g
pMONEBENIBI04 | Ao EMAHnt{3? HigRly GRS hingetD W50, & EritklodOT Y 311
carrier agbbnvistng of S@Aents GERAD5-3G 200y PMENYBIGH
G5Dv49 E%@-Mmz(errer; put ati ve bi nding, carrier
PMONET1 vity: | 8Dbcont3EBOSH gane tatpols dgjive ip bAOMIIAEGRE:n  Dganisms, 812
concat enen ~8F GC giitripnef f ecti ve WCR targets, -50% GC
pPMONI86G3t er i on,| CB&ifyising DMSY 1StatitOE SCRTSE (Hie3drtal sotin@ Ed@lexD” - 3 820
from Dv26, rdavitd for D@yt IDwBOple:Buth@it frb 22uproieb® gifera
PMON$BM3ENI8369 | CompBing AttAiNEYha68-2:1 0T @2t ortBP&E 2 0bCeob@bget Sl 821
-50% GC criterion, consisting 807 of segnents in
pMONI®2&ber 5' - 3Dvi10 0aG I &);pulite, ESORER, k983G 14504 thdvel 13, 835
Dv127, Dv99 pMON98372 C8 concatener; putative
pMONI$28$B UM pot{ 88BN UIBKXGhaig BSGRATPRIE CGEDIA ortkddd26 1 836
ortholog 179 WD 2007/ 035650 PCT/ US2006/ 036319 Vect or-
pMONI18efglience ERpiesxHa77apuatsRERCIREYki3: 8o 27pMRS373 CO 837
concatener; putative sodi um pot assi ui nexchangi ng
pMON1AT¥BaSE: 8PPv32CORAI420H il B3GR D NOMIS3661 4600 rea5C at EMEr  g3g
‘ of genes Wth putative sane/different node of action, )
pMON1828686 - 50% 328 rad4eTlipofatipMSERBEDL Vsi2d. £ Ga0NGab&aeEer  of 839
hi ghly effective WCR targets, -50% GC criterion, 811
pMONI10Z81S | St | NOD @26 SEQYPRIPuStive Pro@indafie>componehtlo®iE COPI vesicle 840
Dv23- Dvl 3} &eR66564 8tholoy49- Dv22- Dv20. pMON98371 Cl4
pMONI10Z8IE at ene| D7 gEIBE3jpakie tsatdatt, toh@ohdit o3 ¥ €0al veblih T e ENT 841
or gani sns| coB12G62256%wIcE criteri on pMON98503 Conpri s| ng
pMON1A#4D put al Duses EGEIE;plitbtive CRAEH S iTeHainSRETF BGle€HAPT €X B20 §42
: s — CG6948 ortholog
pPMON102872 Dv330_CG9543;putative COPI vesicle coat: CG9543 ortholog 843
pMON102879 Dv331_CG5183;putative KDEL sequence binding:CG5183 ortholog 844
pMON102867 Dv335_F11Cl.6;putative nhr-25, DNA binding: F11C1.6 ortholog 845
pMON102870 Dv337_CG18734;putative furin 2, serine-type endopeptidase: CG18734 846
ortholog
pMON102875 Dv329_CG7961;putative coatomer, component of the COPI vesicle 874
coat: CG7961 ortholog

Efficacy tests were conducted as follows, utilizing progeny of corn plants transformed
with selected insect control constructs: ‘

1.
event) at 25° C, 60%RH in complete darkness for seven days.

2.

pots; v4 root tip samples may be taken for gene expression studies.

Seven days post planting: incubate 10,000 WCR eggs per event (10 plants per

Fourteen days post infestation: plants are transplanted from 4”’peat pots to 8”
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required for transport I11) conplex subunit from
Di abrotica vif gifera pMON98504 Conprising putative
wb@B®33550 CG3762 ort hol og; 250bp concat amer C PCBR$2006/036319
pMON102862 Dv319_ CGl4750; putative ESCRTII, Vps25:
G147 560 10fckh Wapd &s%%lam MENVOS63 WCR 628G 1F;theisail.i Piace the
ESCRTI, Vps23: CIC)597 ort hol og 836 _pMON102861
eggs a@@lsx_avlmwp&t@tm@@ sorgerTand RIAO8: 30csmashysrecsy oh §ng §§760 —mesh

t

oGRS R R Ry i
spray to2eiTunkil the s\éﬂﬁifbmcﬁ@d07l orthol og 839 pl\/U\I102871

Dv326_ CG3564; put at i ve te ar rier

Uhe. CORMsposi 5 act s 20bat’) B8 smcriwiogS ANIERE §gHap per

L ! f$Q@Rbmpl

mL of %égz ’F%%reofﬂ'f&{éd@(ig@écgﬁ? ﬁg?% %uo@é‘ uside ple, an
EppenBvi3 28pcatds Héiftttopatait 1e0(Cbgestper plant. gHples ad made trde thst soil using a

coat ed 842 948 .ort pMON102872 Dv330
spatulgpeiAs %ﬁ‘?ﬁ%&“?’%/@WFreéé‘gFrclﬂlgeSbg‘gP C®543 orthol og 843

PAON102& £k &3 1Mt v foKifplsangfekemag be taken for gene

bi ndi ng§lCGg ?%I og% 844{% pl\/O\llg§867 Dv335_Fl
expresiCh.s61dpest atlve nhr 25, DNA binding: F1 1C1.6 orthol og

8 5 p Dv337 873 tiv n
ri ne%etz %e?ﬁs 8 éng,ééi%g%a 15 fgafug{etdho l(e)Lréts are cut down
using W@&@ 12%3R9 akdaf 86 b aillcatPlate spRed @ikdining dipeveshinformation

vesicle 874 coat: CG/961 or t hol og
are hoEHﬁurmh@cy andorip siedie thestlauds amch SOl af PewDle mrpmpy?%’aom the root

of, co f sel ect ed
s PR BB S OB et
|7ant | Tﬂﬂe rdoi€ s akemiRd QA0 sWER aerggisdaperge eatenpt by Wdng the Olsen (0-

Sf §V\é event) at 25 C, 60%H in conpl ete darkness
3) NI -‘éﬂalesféi’/ dy¥ae ¢amassyr t een days post i nfestation:

pl ants aretransplantedfrom4 peat pots to 8" pots;
fl(ﬁ' 0pknd F @msﬁ'&te@ﬁs}é DR ntrakRBukOsbteiRBE f(ﬁl@ﬁ\ﬁﬁgi ghallenge of F1
udi'es. -80 WO 2007/ 035650 PCT/ US2006/ 036319
cormn pIEImsr (deeimed ﬁxom plosts t:;ana”nunadgwnmghertpMOMS%grspmN%é 04) with

R R e

scores” aﬂ%?ﬁ‘)elo%@ flﬁ%oh&nwlﬁﬁ@ﬁ thrédneldegas sbewin plogemabdRevents derived by
stream Rinse thoroughly with warmwater using a

tranSf@pTa@Smﬁ@ﬂlszQNﬂSﬁp?’? 098504 renoved. 4. Suspend the
SERT b =S 9 ), seg;én%gs JUAL aSRhdORr Rofdl Bncs described in

e gs he eggs are infes into
ExamplRe 328817 dlipl@b@gmgﬁﬂoamt Actitityqeodus Wissterg Coro Roetvenypl. elhese EST
an Eppendorf geater pi pette, about 1000 eggs per

sequepges aic listed @sTaie’made into the soil using a spatula
prior to inf est ation and covered after infestation. 5.
T%B o/7: AGRmIAY £ SHOSIquBh @9 Fo"W R TRBétst i p sanpl es
e taken for gene
Assembled Sequence SEQ ID NO
Dv9 full length (aka Apple); putative ortholog of CG2331 813
Dv10 full length (Rp19); putative ortholog of CG6141 814
Dvl1 full length (Rpl19); putative ortholog of CG2746 815
Dv13 full length (Rps4); putative ortholog of CG11276 , 816
Dv35 full length v-ATPase A; ortholog of CG3762 817
Dv49 full length ortholog of CG80355 818
Dv248 full length putative ortholog of CG6699 819
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expression studies. 6. Thirty-five days post planting;
the assay is evaluated. Plants are cut down using
w@eamiossgseheer s, | eavi ng about 6" of stal k. Pl ROT/US2006/036319
stakes containing the event information are
- hol e- punched and zip ti ®&XAMPIIR8stal k. As nuch soil
system The

as possible is ved fromthe root
r emai n&G&FAEM ?‘h‘iﬁg“g‘?qcyil?sm%’ﬁ?éd)‘@ﬂfa%pwsaseﬂpﬁws
hose. 7. The roots are exam ned and given a root

d eatiensy oft tha gssepbled F§Ttavd adiasent sequeps RE DvOASEQ &P NO:818)

WAl gﬁ?% . EI% .ill.ustrate jnsect . .

and contSr@F@g)su 'S g%bwgl;en%eeg}% *eglrkﬁ%vvl NG éhdﬁ]c {1 1??@8588¥S 6 on criteria

includiag nprpdiatetis fuxdten, v plkbnbotype ¢f &ndckout ansther & chirédponding coding
. eit heé rpl\/[]\l98503 or §1%)l\/[]\I985(53)4) with WCR In growth

Teglops, IR AepHas pegaentdengthr (¢ ranteat sikniaray (tg kaewn sequences, and
: ' I I e t e '

prediéted §6d09§é}y§§'ﬁéétlﬁ{je ' Eldshik & oL 288 lbﬁ.y 'Ig%"rées@gﬂ;ﬁ%%\g’@ &hd Dv248

injury thr re seen in proge
sequegiedsi weetle synthisiaets finr nigrioi dasedi dh HMENBRIRBed ractivity against WCR

- 8504. Full |enpgth EST. sequences were )
indivER SR QHE1} 6 BoBPEL b A gEnissF s o 86 T Exchphesdicd o WCR
larva@nd 7 displaying significant activity versus Western

Corn Rootworm These EST sequences are listed in

Table 7. Table 7. Assenbled EST Sequences for WCR

Tdralde & By4and &1y248 FregwentsP@sestrd\for Effieacyul painehHiCR

(aka Apple); putative ortholog of C&G331 813 Dvi0

Fragmeni | ength (Rpl9); putative ortholog of CG614SKQ}4D NO

F1 Dv 11 full length (Rpl119); putative orthol og gf C&X746>

F2 815 Dv13 full Tength (Rps4); putative ortholqg of 823

F3 CGLIZ76 816 Dv35 furt rengrh v-ATPase A~ orttotog ol

F4 AM162 817 Dv*ngﬁLui PP 5 ceonNncn 010

i Ug Ul "COOUgU 010 §25
Dv248—tHH—tength—put of 66991819 - 8%

FS  \wp 2007/ 035650 PCT/US2006/ 036319 EXAMPLE 8 Creat i on 826

TS

F6 " and Efficacy Results for Dv49 and Dv248 sequences 827

F7 portions of the assenbl ed EST and adj acent sequences 828

F8 of Dv49 (SEQ ID NO 818) and Dv248 (SEQ I D NO(819) 829

F9 were selected for further bioactivity assays based 0839

F10 criteria including predicted function, phenoyype of g37

F11 KnocKout nutants of correspondi mg codi My TEegions ez

Flp otfher—or gantsns, segnent—trength,—GC—content;
Sl m | aFl tf‘ t o |(H6Wr‘ coageneces — and  nradicted 833
F13 LIS L= A v B L v LA‘.IIU PTeUTTTTT 8 4
secondary-structure (e.g. Elbashir et al 2001h) . 83
[ awawn v, T T 7 7

The respective Dv49 and Dv248 sequences were
synthesized in vitro based on their predicted activity
apabhshisVER HandbMbdisal! % pBRiohs! URGH:12%)380 i
in EF%S 3-4, and T b?e.& panﬁwgp%)ﬁ i%%edq?g %h aﬁga{g_gnscnpt.
Fragnteats| B4-8F6 Dvottespord] Dy pb8tidisagivgiet DvA48 esamdriftonr flanking region.
Fragm%ltltfs IP9§%¥3 é aéorﬂgéten\é\glzse of two or more of fragments F1- F6, as shown in FIG. 4.

Fragment F13 (SEQ ID NO:834) represents the C38 (Dv49-Dv248) concatemer.

Dose Response data for F1- F13 is shown in FIGs. 5-7. As shown in FIG. 5, activity
(larval % mortality) of fragments F4-F6, comprising Dv248-derived sequences (FIG. 4), was
significantly better than the control when fed to WCR larvae at 0.1 ppm. Fragment F6
displayed significant activity when fed at 0.02 ppm as well. Activity of fragment F5 at the

lowest dose is likely an artifact, since surviving larvae displayed no stunting.
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Fragnment SEQ ID NO F1 822 F2 823 F3 824 F4 825 F5
826 F6 827 F7 828 F8 829 F9 830 F10 831 F11 832
Wor783%50 F13 834 Fragnents Fl - F3 correspondPtDUS2006/036319
portions of the full length Dv49 transcript. Fragnents
FAs dhbwOfnl ERROS)dedch ¢fofibginads Gf7- tH1® Hvplds tstaa'n@@ﬂbrmigniﬁcant
or flanking Fragnents E/7- F13 are cat ene
activityf whew fes t%W@%oﬂarf’%ea@hQ oPR - Fregmenls SHomie iiOpaley displayed
. ( ) § h
sttty SIEATEED aShm R F RONCR Ik RR ST BPg of Rhament F10
displafdB siaistiatiwsignifidahGactivity’ whés fehoavWCR fr@e &, O 01 ppm as well.

activity (larval %nortality) of fragments F4-F6,
ACth%%W@%lWW@W@@@P alequences (FIG 4), was
Si b MER;
ATHOVEREIQ Rk IAE IEAGAR) Sliadtans siofhchi ey when
fed to A CRVIatwie abh@ 02 bpnh cath1ghe®2 Agiditioasllyh¢ largest frogmgnte (K12 and F13)
fra manh F? at tBi‘i owest dose is |likely an artifact,
show Gty a& B00? ppignf HH&PSE di spl ayed no stunting. -82 WO
2007/ 035650 PCT/ US2006/ 036319 As shown in FIG 6,

each of fragments F7- HIQANMPIE®YS statistically
significant activity when fed to WCR | arvae at

0.
ppAdditieghdative €oneatemer Seqrengesiperpyed rgm Concatemner C6
statistically significant activity when fed to WCR
| As\shewatin TabR Spmmlmobﬁacagcrenmcak'embr & §QYBINO:806), derived

from H?J\g%\g‘%%gg al l%ige&glgi: i C |over a{x\éliqt)%ss%’\)ge(g?rf%megt as#:R?med e.g In

Exam’Q_IBrQ) fﬁ@){nﬂiﬁmﬁg tﬁ’er gﬂow; tnd/88 sEhivanof dorfr k&éthnnf(ngH)? NTBe C6 full

di spl a statlstlcally%:ggnlflcant activi

length/amgnatemgdcomtal arggt yahdragmeptsgd m Tablg 6 and Table
9 Addi tionally, the largest fragnents (F12 and F13)

" show activity at 0.005 ppm and hi gher. - EXAMPLE 9

Agdblel 9NBificAcY iof efufiolengtie @6 coacitanee smdesdloated fsubrportions in
room%%éﬁﬁsﬁssg(mg&mysoﬂmgﬁ portions of active

_caoncatener QLD NO QDG\ derived —from

B R e o

ol len gth ]I;X%g-DV49—DV23 -Dv20-Dv13-Dv22- 100 7 206
Dv26-Dv49 353 847
Dv26-Dv49-Dv23 57.1 B 7 848
Dv26-Dv49-Dv23-Dv20 84.7 | 849
Dv26-Dv49-Dv23-Dv20-Dv13 51 850
Dv26-Dv49-Dv23-Dv20-Dv13-Dv22 41.3 851
Dv49-Dv23 94.6 852
Dv49-Dv23-Dv20 75.6 853
Dv49-Dv23-Dv20-Dv13 50 854
Dv49-Dv23-Dv20-Dv13-Dv22 ‘ 56.4 855

0 Dv49-Dv23-Dv20-Dv13-Dv22-Dv18 52.5 856
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Exanple 2) as inhibiting the gromh and/or survival of

corn

W@ AaB3sso 7 t ar get subfragnents of 70bp each,
in Table 6 and Tabl e

rootworm (WCR). The C6 full

| engt h concat ener

PST/01006/036319
9. Table 9 Efficacy of full

[ engith C6 concatener and sel ected|s S portions in SEQ ID
catemer r oot egmelitet bi oassay (SEQ ID NG /SMBO“@!W Arppm NO
PPH-SEQ+B—NO—ti+1H
1 Iengt bvBv2H20v49- Dv23- Dv20- Dvl 3- DVv226 100 806 Dv18 857
Dv26{Dv49 353 847 Dv26—Dv49-Dv23-57-1-848
) DVZGEMQ_MED\Q\BZO 84.7 849 Dv2661M49- Dv23-Dv20-Dv13 |858
51 850 . Dv26-Pv49-DPv23 rnog;gﬁ%3:{h2274}}3 854
3 Dv49{ Py23. 84208 832DvEY 49- Dv23- Dv205g5. 6 853 859
Du49..Du23-Dv20- Did3-50-854 —Dy 4923 -Dra0-bu3- 22
4 56. 4| §553.0)vDo49y BB W08 Dv13- Dv280.Bv18 52.5 856 -83 860
WD 2007/035650 PCT/US2006/036319tecat-erer—Segrirents—%
5 Mor t abby-mit131 ppm SEQ ID NO 1 Dy835Dv20 74.6 857 2 (861
Dv234Dv20-Dyl13 63. 4 858 3 Pv23-Dy20-Dvi3-bv22- 585
6 859 |fHvENZR1Bv3@oDvl 3-Dv22-Dvl 8 6028 860 5 Dv20-Dvl 3 862
57.51861 6 Dv20-Dv|3-Dy22 20 8621 7
7 Dv20- Py23:0M32D 1Byt 8 863 8 DyaggDv22 71.1 864 9 863
Dyl 34Dy22-Dui8 52. 5 865 3 Dv22-Dy18 44. 6 866—3 Dv26—
8 58.9 8013449 72.3 868 Dv23 71.9|869 Dv20 62.6 870 864
9 Dv13-Dv22-Dv18 52.5 865
0 Dv22-Dv18 44.6 866
3 Dv26 58.9 867
? Dv49 72.3 868
) Dv23 71.9 869
L Dv20 62.6 870
A Dvl13 54.2 |1 871
j Dv22 56.7 872
t Dvl18 44.6 873

Full length concatemer C7 contains 8§ target sub-fragments of 70 bp each, as noted in

Table 6. Similarly, full length concatemer C12 contains 7 target sub-fragments from Dv23-
Dv13-Dv26-Dv18-Dv49-Dv22-Dv20, ranging in length between 53-80 bp, as noted in Table

6 and Table 10.

Table 10 Composition of full Iength C12 concatemer and selected sub-portions
(SEQ ID NOs:811, 887-892).

Included sequence
Concatemer Segments (SEQ ID NO) in

5°-3° direction
C12_full length Dv23-Dv13-Dv26-Dv18-Dv49-Dv22-Dv20 811
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Dv13 54.2 871 Dv22 56.7 872 Dvli8 44.6 873 Full
| ength concatener C7 contains 8 target sub-fragnments
wo@2007033p0 each, as noted in Table 6. SimlarlpcT/A8t006/036319
lLength concatener Cl2 contains 7 target sub-fragnents
from Dv23- | 3- Dv26- Dv18- Dv49- Dv22- Dv20, I angd diedddsequence
Colabghdr bet weSeghéent8O bp, as noted in Table 6( ID NO) in
Tabl e 10. Table 10 Conposition of full |engt '15’(:’31 irection
cgncat enmer and_sel ected sub-portions (SEQ+PNos—3tT,
Clgb7.892). | hPV&&y1ldequence Concatemer Segne#ik ( SEQ
IDNO 1n B -3 _dirtection Crz-fatt—tength
C12823- Dvl 3- DyPB2DRVE3EPS- Dv2- 2- Dv20 811 - 84|34
200770356507 PCT/ US2006/ 036319 tnctuded—sequence-

Cl2chncat emer SRYAERVE3{BROPUNO in 5 -3' di (88 on
CIZ. T DV23- V13 887 Ci2 2 Bv23-—Dvi3-Dv26-888—E12-3
C12¢,23- Dv13- DIPBDBPVE3 4B36-IMIB-DvV4R 23- Dv 13- Dv2R5v|
8- V49 890 [CI2. 5 Dv23-Dv 13-Dv26=Dvt—8-Dv49-—Pv22-891—

Cl2812. 6 Dv13- WYS-By23-InEs-DvisDede82 Dv18 89B891C12. 8

DVI3-TVZ6- DV 18- Dv49 894 C1o—6—Dv—13-—Dv26-—DBr—+
Cl2¢h py49- Dv22|BYE-DE2®. 10 Dvl 3- Dv26-Dvl 892
- oo o1.929..19

6 Ci2 11 Dv26-=DBvi8—89F-€C1212

8- TWV49- V22 Dv20-89
C12p3,26- Dv18- D20l BD826-Bvi813 Dv26- Dvl 8- Dv49- D22 899
CI2 14 Dv26r vt —8=Dv49-Pv22-Pv20—906—C12—15-Pr

Cl1288- Dv49 901|DGEDYE6-DV188B949- Dv22 902 C12.30%

DvVI8-Dv49-Tv22-Dv20 =903—€12- 18 Bv49-Dbv22964

Cl12812. 19 Dv49-DNIZDIRGDVIBIV49-Dv22 895

C12.10 Dv13-Dv26-Dv18-Dv49-Dv22-Dv20 896 ,
C12.11 Dv26-Dv18 897 ]
C12.12 Dv26-Dv18-Dv49 898

C12.13 Dv26-Dv18-Dv49-Dv22 899

Ci2.14 Dv26-Dv18-Dv49-Dv22-Dv20 900

C12.15 |DvisDvas 901

C12.16 Dv18-Dv49-Dv22 902

C12.17 Dv18-Dv49-Dv22-Dv20 903

C12.18 Dv49-Dv22 904

C12.19 Dv49-Dv22-Dv20 905

C12.20 |Dv22-Dv20 906

Table 11 lists additional sequences for use in targeting other coleopteran pests,

including Diabrotica sp. and other Coccinellidae and Chrysomelidae.

-85.-



Cl12. 20 Dv22-Dv20 906 Table 11 |ists additional

sequences for use in targeting other col eopteran
w@est®35650 ncl udi ng Di abrotica sp. and ot her PCT/US2006/036319

Cocci nel l'i dae and Chi ysonel i dae. -85 WD 2007/ 035650

PCT/ US2006/ 036319 Tabl e 11: Additional Col eopteran

Target Sequences Sequence and source SEQ ID NO

DbB4b14 8 CCARRRtidil dw%wmh ﬁ?get Sdadrds CG6699 (D.
699 ( undecimunctata

———bal-teal
Sequgnece-ml sougee; ;048 CHREIQ (D vir i era zea) [898BQIDNO
DbarP4® £3666886090qrPeriVirai _era viragi era) 879 FEv248CH6%T5

DbalZ48 i0GoeRN &DVimlicum3t i s) 880 Ld248CGE6699 (Lepti|not ar sa&g76

Du24deCenbdNEatiafledMpundiira IbAa=BP55 2 (D. balteata) 882 g77

Dzz4@5@§6§:§53g552rgfgazlggyberl) 883 Du49 CC:BUbb:z o 878

Dv248NEEBEIPHICL A B SRR 884 Dz49_CE8055 2 (H—viT g7,

Ev24§£(§§ﬁ5‘@(@“7@mamm¢s } ofe_and_mot hods. di sl csed ands)

Ld24§ro(;§} Q@é@@%m%deq??&l%%)and execut ed without undi$sl

Dbal49, 6€78088 % €R.jbgffeqtd) | i ght of the present discldsure. 882

Db4o\WR1G865% Be(D. darfen’i t i ons and nmet hods of this inventi orss3

Du49hE@GS0bE en( Dl eadddimghictaia hewamlipf t he for egoi ng 884

Dz491 58653 Qt(iu/el,gﬁag%@ent s, it WwIlIT be apparent [f0 Thoggs

Dv490EGsE53 12 (D1 v Bger@nliref/BAal variarions, CITanges, — gg¢

nodir ficatrons, and—af terations nmay be appl red—to—the
conposition, nethods, and in the steps or in the
sequence of steps of the metheads descri bed herein,
W t hout departing from the true concépt spirit, and

S@APef BiF coltPosil¥@NidOMeth¥RE QisSIBE&T dddCakinkd Hetreﬁ’i"clah b@qnade and
apparent that certain agents that are both chemnica

execufgdd wahowli Bhdngi exteripnentatian el Halyt o they bsﬂsclttudledOch tﬁénle the
comp@s%f S an(aerﬁ‘ét{iaé@egf HE{]? lwnt\é\bh Aaevetbhegg is%iagﬁ%efl i terms A0F the foregoing

t's wou e acnl eve

111ustr81mshsémbd<ﬂ1ﬁfenandt Wil i el ggpfataid S0 RO 6NEkilloin RSt that variations,
S Illcf? in the art are deenmed to be within- the
changes,jmpodi 1°9§leaﬁ»eandawera&9ﬁ%wty bt apphied iniherrommnesiiongartheds and in

the stdp¥ o 'i‘{?th%%@?&h%
o st of BRURRBSIGEC0E sl the bl AR gl\%%g‘g without departing from
the trueafopcaptopiit, 4rol tchpe ektheriiventiey. Momey breteifesatipyit ey be apparent that

dur al ta|I up tal to _those. s
certaif) ko e Roth g tics S Pl shpsi5 oiraly FOfiat stporhe Dpithpd for the
agentd Rk &HiRAIR i while HRL Bfe: or%ugﬂﬁ’rés%%s vslc!uﬁl b Q,Ih?é%d All such similar
- 4,272,417; U. S. Patent 4, 339, 456; Pat ent

substigies mpdgueiifications apparenito s skxiied. in the$;rt Ratdeaned to be within the
spirit, éco%%?m%]b nt:eplcjo§the e%%)n Lz"i$ 5 t6 ﬂeﬁ7by’ the appende& glaums
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Ri &%qu?%‘cemh g&%@t E U% o(g@)f £1458573EQ dgR (b) a

pol ynucl eot'i I'’zes to a nuclelc acid
Sambroljas wé e Inof A@E@tla@ cliN@gt  tHalwmrglorSEQukd) NOFMECHIdBiing Harbor

conditio 5 % formam de and 42C for

wg ﬁ‘? d]!?ess @Yldgpﬁ’ﬁgsgﬁg@ ’elgg %Jég%corrpri sing at |east
Schneé@%cﬁ’eﬂﬂﬁf%?ol'M@P!B'ZJZYRJ}\D @%ﬁsesds ?‘ﬂ d sequence of
EQ ID NO 1 through SEQ 906; %) a fragment of

Smithegt af eaelt Dpn B‘!@lnﬁﬁélio@s 189l eot i des of a nucleic acid

SincREREPEE, £ Jetiiigly 90 B prant pest of a

Sutchffeub&le; Boe. vk dcad. @ﬂW@OBBdW-SM}JQW@ CO”D“ sing at
east one strand that is conpl enent ary to said

Tal"“?u"il F%‘dﬁ§ﬁ&en¢%ﬁ§%§§§3)t4§9 4ol - of said pest; and (e) a
Tab 43( (c) or (d). 2.
: aSEIShl 1'at e}g;n w(?ﬁgl??eﬁﬁ% c4gi #néglb sel ected from

Van Hebke guiciapustensli Biof, (Ghent, 25&@3)11947\@1@@77/ 1SEQ | D
NGs; 813- , I.D_NO 841, and SEQ I D NO 874. 3. The

Vazqueg gf %{tl&ﬁéfﬁ”yﬁ‘%mgmd%o% claim1, defined as

YadavOBREROAMYId:! BiRAeh O PR ARLET 80900 6/ .molbiopara.2006.03.013; in press,
2006.

Zukowsky et al., Proc. Natl. Acad. Sci. USA, 80:1101-1105, 1983.
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pronoter. 4. The isol ated pol ynucl eotide of claim1,
defined as conprised on a plant transformation
WO e@rm83656. A doubl e stranded ribonucl eoti de SPOLERZE6/036319
produced fromthe expression of a polynucleotide
WHAE IS GLiAEME® IS:ai m 1, wherein ingestion of said
ri bonucl eoti de sequence by a col eopteran plant pest

i nhi bi th rowt.h of saj est. 90 WD, 2007/.035650
L pé{?‘} E%%@@%@%@tlg%sdeﬁf@ fgfaﬁ&hleegrgw aPRFEyng of:
ri bonucl eot i de sequence of claim$5, defined as
pBduced B‘?/lymtﬁl“‘é’é‘gﬁiW@P&%@c@rﬂﬂpﬁmﬁﬂméoﬁeﬁmb@ﬁ $Be@ ID NO:1

S rsd a first, a second and a third
p§ﬁ§ﬁg§?§é{|det§%2%ence, wherein the first ,

p nucl_eot.i de.s onprises the .solated

Dby el SR R BT 8% el Sk sShence of 58Q 10
PNONUBIREhiISHE) HB NS uhder 43K @Endifokd 6 §X ST, 50%dformamide

pol ynucl eot i de sequence by the second pol ynucl éotide
s@&éé%c(é,fordr@dnm‘@ﬁ;ei n the third polynucleotide

sequence is substantially the reverse conpl enent of

t 6@ fir stpopuiugteotiie coingesing et least §0%usdqutinat idemtyfor s hucleic

and .the thir I l.eptid quences hybridi ze when
t F‘glﬁs,sg(ﬁlfeﬁlgﬁogﬁﬁg Lﬁ%@dotﬁ{?&lgglsggaﬂ? g]%%%oéjor m t he doubl e
sk anded ri bonucflb%ﬂti dg nol ecul e stabilized by the
| {Rked &dRgHET Phneast &bromiigueatsleatides of 7 Ruclgisasidesequence
Sbfen KNOPP : in1 :
PR PP e inhliag by ¥R6lBhBran plan
i pedtiof e double sexpled sibouuclaftida sequehentimierishepatdenseone strand that
subst anti al !ﬂ)g} conﬁlﬂerrent\ar . to_said pol ynucl eotide
s Efiramlanegary L saf ragmepidpbibi thegrowth ¢feaid pest; an
p&#ynucleotide of cbain11. 9. The cell of claimS8,
dE9i ned? SmBlepepieiibetqanenceiaf (g (), (eher @1 | of clai m
8, defined as a _eukaryotic cell. 11. The cell of claim

2. gThgisolaiedipalynuclentidatof slaimal selpsted fioat the grom consiitimgtof SEQ

: . . I leqt | lahm-1. 13. A
ID NG, AT ST IO A SER RO, alifai Bado Bt
c [ | youcl eot i de 14. A plant. transfornme
3 L PRIpRERANER el S8R0 Treef as onbatiiinkeT g BFRTosous

promotdrai m 12, wherein said pol ynucl eotide is expressed in
, a cell of the plant as a double stranded
4. rTRoNusheat bdsns c im NPeks hLAsec
e B BT Sk " JE AR, %, MhmSA%on & plan
transformgbipEe®et i de sequence in a diet inhibits the pest
from further feeding on said diet. 16. -The pl ant of
5. cAadonbls stradederibortuieotidis eequepes traduced e able foxprasiibe of a
0 consi.sting . o i abrotica virgifera, D abrotica
potynfffeRlile ERARRE K1 bl FhiphSbblion pF Shid batiusBande sequence by a
coleop@rﬁ?ﬁl@ﬁt! pest i.nhﬁﬁt%@l%@ow{ﬂ @Qﬁf?ﬁﬁe@@ bar _be“ ' D' abrotica
viridula, D abrotica speciosa, and Diabrotica
undeci mpunctata. 17. The plant of claim15, wherein
i ngestion of the insect pest inhibitory anmount of the
doubl e stranded ri bonucl eoti de sequence stunts the
growt h of the pest.
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-91 WO 2007/ 035650 PCT/ US2006/ 036319 18., A commodity
product produced froma plant according to claim12,

wob@resisseai d conmodity product conprises a JdBCEUBZN06/@36319
anmount of the polynucleotide of claiml or a

6. I Thoavgleatrhstdenifurasetdd beueideost cliPa 5AJdeRhdH0sk f)tlblduced by
control I'ing col eopteran pest infestation_conprisin

prepargigol rqypﬁ@maﬁt pauglpeiideseqyenes coptising i Hebia %ﬁ@%@m a third
f

polynlf cﬁ.%ngeﬁ %ﬁe‘?‘%}m@@% ?‘1{&# %hsﬁﬁﬂgﬁl %ﬂﬁ%ﬁ?nﬁﬁ'%hses the isolated

polymhﬂl@itlde Iof @laithul) th!heméln\/thé thind sdyroicpetitle svdquenes 13 ldied to the first

polymisRedee somme %yi@%f%g&&e3@%@%@5@35’%&%?&3«2 Jgfein the third
polym%c‘fc%ﬁtde fs%ﬁ.@h@é’ﬁ%‘ﬁbé‘tgnﬁaﬂa/g?éﬁ dx%«? cERPih sa| H?th@l{ﬁlstgﬁlﬂzﬁ%ﬁoude

sequence pest an
sequertgbsuctli #ad the) ﬁrsts andnitie ptbir;inpniymuﬂ@crﬂlde SEUERCE ltyﬂvaﬂmeswhen

sSSP eRAL A, SEERGE ot

ﬁB&iﬁcIeBﬁdéH Hénceonsi sting Of SEQ ID
Stablh&gﬁ;yﬂhéﬁr o%‘g&k%gd D NO 906eq and the conpl ements

7. “Pﬁé 880ble ggand@ﬁ%ﬂﬁh@l@%&fs héﬁc@o}’%laﬂ?p?r\%&eﬁafn estwn of the
er an pest abr ica spp. iS select
polynlfdlémiﬁb heq@emu pbyc dies ipsdti inGibith tDe atxypodssion ofi agm‘claoade sequence
Di.,abrotica virgifer, fe Di abrotica virgifera

substapiially qomplpmentaLy th Rl é’&l Cleptids SsHF PSS bar ber i
D abrotica viridula, D abr otica speC| osa, and

8. DhawHoengfarmeriwih thanmhsugiestidoat clgnydbt hod f or
controlling a col eopteran pest infestation conprising

9. pThea ofeplaim §, definefl asta mokaryeldd eellpt er an pest a pl ant
cell expressing a polynucl eoti de sequence according to

10. cThe ealllof cMier idefindibaspodukaryotieotll.de is expressed to
produce a doubl e stranded ribonucleic acid that

11. T URctdliosT141p08) defigebis Oplatiyor bhaefaigellt o i nhibit the
expression of a target sequence wthin said pest and

12. rﬁgﬂ%ﬁ&ahﬁoﬁﬁ&f%ﬁ%ﬁo@ﬁﬁlbrégn@@omalﬂl gdiet relative to
| acking the plant cell. 22. The nethod of

13. CA%}S&H Sethe PIBE &f Qaibl B2 RARECIS %ﬁé‘ s@é& SorhS5kes b Iﬂﬂﬁ%féotlde

oW ng |ngest| on of the cell. 23." The net hod

14, Chahi %Jansf?ﬁg&ﬂvﬂhtt o%xﬁl@feoﬁ%% J)f Jléiﬁ{ her conpris es a

polynucleo sequ nce enco a pesticidal agent

15. Bﬁ&? f{cﬂe&m % Iwé%ge?éjg hid §§’§P.&éé%03913% %FQ&E&‘H Beelfof the plant

as a (%ﬁBErd%@Bdét‘ﬁ ribbseédtide Rtudnte taad rin%e%tloﬁ’lwta(mr e Yeest inhibitory
i nsecticidal protein, a Bacillus |aterosporus

amoumrps‘es(atd douhle spprsied; mbonplqotide ssgupmqe s & Gkeh dpinbifs the pest from
]LP%?‘?@J% g %? (gr otein. -92 WD 2007/ 035650
200 (Slé 319 24. The nethod of claim 23 wherein
saj d Bacil |,us [ ci' ohein i o
S SBRELL U LA A2l DESL G cBp B Badsspmioin
of Dza@raﬁc@a@%@’eﬂz Qz&ﬁﬁ?z@a virgifery ddgifera, ﬂdw@ﬂca ﬁrgT' ifeeR 0da, l)iabroz‘zca
TIC407, a Tl C417,- a binary insecticidal protein

balteatyy Rip8mtisAcbarberjEPiabrodcd Vivkiuo.i Risdeqticsi paciospoti} piabrotica
undec%ﬁ%‘&%p_and CryET76, a binary insecticidal protein

17.  The plant of claim 15, wherein ingestion of the insect pest inhibitory amount of the

double stranded ribonucleotide sequence stunts the growth of the pest.
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TIC 100 and TI C101, a conbination of the insecticidal
proteins ET29 or ET37 with insecticidal proteins
wab@8m8s660 TI C812, and a binary insecticidal prPOI/ESIWIEB6319
149B 1. 25. The nethod of claim 21, wherein the target
18. saquentsedisneodes moducet diom atfient gecedingt ®dclbiund?) whenafn said
which is selected fromthe oup nsi tlng of scl e
commeEyraroidet, COmRIEEh 2 dstoaisbio HBOW GElbs B BAlypeiGetide giidq gt clam 1 or a

ribonu! ﬁ: HR{&\PQ@S%H AblpRm. i on regul ation and transport

enzyme synt hesi s, mai ntenance of cell

%8(3 Ifgrgéc%teairt]rtg 111%(&)02r rﬁ@% ﬁag 1nf3:lst9tﬁ on@{ﬁgmg %%\H&ing in the

diet 0153/ 631 18n pER e aFeN eompasiag agi,rstqmyanmlaeud@gdqaéﬂdanhat functions
wi ng formation, formatiaon, devel oprrent and :

upon mgﬁa’c@ném fhatneshto ’élgﬁ)l‘f poielegier] FupeiiopayIthiag qﬁc}apgs&qwherem said

polyn g&ﬁ@ n@ﬁﬁ%&ﬁ&éﬁ%ﬁ%% 95 E??lgﬁ%% ﬁ]ﬁ@%ln&%&m@f ?éqﬁence identity

along @t Véa8i Gom ebitgy tetbdnliss l‘nnnguem:)nmﬂeomhs tand codmg sequence
apoptosis. 26. The nethod of cl alégp rein said

derived oireimprd RStk 15 BYRndFeRh i ¢ teaon golyplc cqiden sequnee that is
rQbi r

comp L IS B RIPLSI G, ool G5 gy s

derived deom BAidIpesitis sﬂiedbai fremtthe ghiuploosistog dayifedP NO:1 through SEQ

i.ca Vi dula abrotica speci osa, and
IDNQ%’@‘%PB F}l‘?aFOHW M ’E?PDgt a. 27. The method of claim
21, wherein_the oI ynucl eot i de functions {)on : : .
20.  Raeaatend Y claa 19pe\§laer@18 itp GPleQRIeTan ATk 13 apiabrotica spp. 18
r 4§15 u g ’ nS W,
selectéc&efréﬁf Lg?m% Ly fgﬁﬂ %g ?I%e]% tofe?%fz iﬁ% {% B?z{bréz'ltj%)/ Vi¥@ifera virgifera,
Diabremas vatiferg et fl)i&ldnonga thyltedre, Peshrptipedurleel,| Diabrotica viridula,

optosi s di.fferentiati on and devel opnent,
Diabr é‘f?ayé’leflw"olan‘géé”w @”?‘bzl‘”dgé%é’é‘( fC'%nr oduct i on, nuscl e
formation, nuscle twitching, nuscle contractio

21 | Sueihpe LioRBALIE GrGARTPIEN ey BHFIRION foRAHE broviding in the
t i
dict o B B e o B e TR s artoRing 1o
claim apvherecihd pdt;gnuakdamdears expresseat t qroditce mdou;bhisﬂt&mdﬁé ribonucleic
€Sl S, pher onone enS| n nnae form

th
acid thg ﬁgwflavmqndﬁg%ﬁl@a ¥ dheraey iﬂ%&ﬁf SRREETGROL & gy gpauence

w1th1n"§%§djgéstt 00 resdit® ﬁ§ ¥ s8N TRl A S R relﬁ‘tﬁ%@' & BB lacking the
synthesi s, haenol ynph rmai nt enance neur ot r ansm ssi on,

plantdellr val stage transition, pupation, emer gence from
pupation, cell division, energy netabolism
22. r@heplmahmcb f cich 2oy weieraim thé pestt editeite reduced tgropthy fdlowing
. 1} 007/ 035650 PCT/ US2006/ 036319 28. A net hod
mgestpgro h%dvi ng the yield of a crop produced from a crop
pI ant subjected to Jinsect pest infestation, said
23 hibhnmthogrhalamg oHieran i DGRt ool et erigiseg apolynucleotide
sequexﬁ%l & QEEB cﬁﬁ?g it "1k Rd Chedth Nhd g‘r&ﬁgoc&ﬁis% %rd}pa patatin, a
|vat| g the crop plant
Baczllesx prlza&sgz@msmf 1rfseatntldmd)| pmueﬂh,e ot | Meorhalides e unseetxqmd@s Prapin, a

Phofagts® BOIRHELSS 52 el APl SubESRTR Rl RE i, o
Baczll;w&h%tzgmqné%fztl&hﬁ'Iﬂ‘bt%ﬁl wher ei n expression of the
pol'ynucl eoti de produces an RNA nol ecul e t hat

suppresses at least a first target gene in an insect
pest that has ingested a
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portion of said crop plant, wherein the target gene
perforns at | east one essential function selected
wo e@mi083s60 gr oup consi sting of feeding by the peSI/S2006/036319
viability of the pest, pest cell apoptosis,
24. diFHeemettibd atfictaimadsdwilenési WB’@EZZZQE rﬁd}ﬂzgm;k iB%ecBbMal protein is

selooRg iart s S TSERESE PR Ty Gl SBHS6iGBRTT0 & Cry22, a
TIC9DPV§nﬂcaoh0 ”’?ft;%mf QF FREA LN uﬁa%ﬁ{a&] nlis%g LG hiioR otélﬁ"&y'Elr%z, and

hor none ‘regul ation, i on reg ran

CryEhad,ret lanmyuﬁseraﬁmdaall prou&mﬂy@‘mo pot ERT6, adbtha9 isetalidal protein
gradation, sperm

TIC1 8(2 oa.xi;\ét gﬁls lp He F o gt?t%, o htgg , 1§secgp,1éla]o REens dhki%hgr ET37 with
111secﬁﬁ&ﬁ?ﬂ@t%mfs qaR} O &nFICQ"l b Qandfaorﬁﬁ‘ﬁ& x‘}%cu P &El'iﬁ% IngB L.

egg formation, larval maturatio ve enzy
f | I t hes haenol
2. ST PR IO By P Bl e,

predi¢tedafgidtionrnf whightis gelectedEr@ente gfqupneduRahs @F, meRld formation,
respiratjon,

ﬂ si on, energy neta 1gaol i sm
juven 9@8&?&8&1% FmagiOR JVER §91a19<w@s¥e§u H@Inan@iﬂnltegﬁ]ﬁﬁ@@ and transport,
digestiHC | 20§ e e syRARRO! fnsMtenandd 1JrO9aYN ﬁ@ﬁl@%l ' ggﬂen aﬁ)ilélo acid

use, water retenfion, and sensory percep
blOSylﬂmwnS) caingho akiali dng?a‘slatmm espetnn fbﬂmmtions pl@dromeﬁé syrﬁhé‘s1£ @hBromone

e sel ected fromthe up consi sting of
sensirig aﬁﬁ’% a E?ﬁ‘?i‘@fé‘?ni’rp OHES 2 THEREY d eg( ngﬂ’flﬁ@ﬁln deyqlopment  and
differ&r@RtivR dBe(fSkdtlon, Qr@a@h%ﬁlﬁﬁoﬁ’ 'dﬁéb‘sfl e%ltrﬁﬁtgbn haemolymph

(V\éstern Corn Root wor m (VWCR))
synthqsie paeiaelmph @m@vwﬁmqﬂmn)smls&cmb r:dt dmsmm repfggrmetabolism,

a i\/%gg Corn Rootworm (MCR)), Diabrotica
resp1raé¥c1%r aﬂ P&gam lian Corn Rootworm (BZR)), D abrotica
and

6. o, Ptfed SE Ao Ve PG oLGRIeHRAS b PPz spp. is
selectecBﬂ'oMth %leiﬂ)é’tﬁﬁﬁgn%) 6F ID#59064 gﬁgfgrg Dédprof; ozAcan%E%g?é}a Weifera,

i nprovi ng the drought toleranc a crop pro
Diabreticonviagiterapze émtlbioggfbjb@(ﬁ@d libafvmsal:tbapl%i, Diabrotica viridula,

th t f,
D"’M"m %8‘3’%%“3311%%“5’%%“&" SefRIGERor di ng o ol i m 1 | hto
) lt t th | t
27 STREmERE B2t et b Pevpnontive tipitiobs hponymasion by the
pest toesﬁyp%§ laQRn®thak PerfRelyNHELEST bé&%nt'laﬂ %ﬁbin@,&:t LERNA gsaﬁyﬁmctlon

insects pests and |oss of droug erance due
being pelegted Aioas thet grenp CQIZSIStmgn@Ct f@gdingfbypﬁhodmsu pgsta:ell apoptos1s cell

R e ——

formata)rx; anusets tyit¢Hieg Liﬁﬁscfld QBhttAEoR] AREnil® ‘hoﬁﬁ&ﬂe FR8166h - juvenile
A net hod of producing food or feed, conprising
hormo%f SRy Qnﬁaﬂﬁtl%mmgoﬁ,dnalmeamelﬂ ool reerpliiate potential,

amino 0RI 8§ p \kﬂjg Lant. o

Kbl hyer?lé% sk ragﬁ}ﬁar ércﬁg d%gﬁﬁatf) fsﬁeq'ﬁxalfom f Quiione; Wélthesm

pherommdswsmg,eentemedﬁﬁnamﬂl a&ngl formaiad, leg ﬁ‘@hﬁiﬁﬁn egg formation,
rch, flour .or sHag - 95

larval ma uratibn, digestive enzymé formation, haemolymph synthesis, haemolymph

maintenance, neurotransmission, larval stage transition, pupation, emergence from

pupation, cell division, energy metabolism, respiration, and formation of cytoskeletal

structure.
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'28. A method for improving the yield of a crop produced from a crop plant subjected to

insect pest infestation, said method comprising the steps of,
a) introducing a polynucleotide according to claim 1 into said crop plant,

b) cultivating the crop plant to allow the expression of said polynucleotide,
wherein expression of the polynucleotide inhibits feeding by insects pests

and loss of yield due to pest infestation.

29.  The method of claim 28, wherein expression of the polynucleotide produces an
RINA molecule that suppresses at least a first target gene in an insect pest that has ingested a
portion of said crop plant, wherein the target gene performs at least one essential function
selected from the group consisting of feeding by the pest, viability of the pest, pest cell
apoptosis, differentiation and development of the pest or any pest cell, sexual reproduction
by the pest, muscle formation, muscle twitching, muscle contraction, juvenile hormone
formation and/or reduction, juvenile hormone regulation, ion regulation and transport,
maintenance of cell membrane potential, amino acid biosynthesis, amino acid degradation,
sperm formation, pheromone synthesis, pheromone sensing, antennae formation, wing
formation, leg formation, egg formation, larval maturation, digestive enzyme formation,
haemolymph synthesis, haemolymph maintenance, neurotrarismission, larval stage
transition, pupation, emergence from pupation, cell division, energy metabolism,
_ respiration, cytoskeletal structure synthesis and maintenance, nucleotide metabolism,

nifrogen metabolism, water use, water retention, and sensory perception.

‘ 30. The method of claim 28, wherein the insect pest is a corn rootworm pest selected
from the group consisting of Diabrotica undecimpunctata howardi (Southern Corn
Rootworm (SCR)), Diabrotica virgifera virgifera (Western Corn Rootworm (WCR)),
Diabrotica barberi (Northern Corn Rootworm (NCR)), Diabrotica virgifera zea (Mexican
Corn Rootworm (MCR)), Diabrotica balteata (Brazilian Corn Rootworm (BZR)),
Diabrotica viridula (Brazilian Corn Rootworm (BZR)), and Diabrotica speciosa (Brazilian

Corn Rootworm (BZR)).
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31. A method for improving the drought tolerance of a crop produced from a crop plant

subjected to insect pest infestation, said method comprising the steps of,
a) introducing a polynucleotide according to claim 1 into said crop plant,

b) cultivating the crop plant to allow the expression of said polynucleotide,
wherein expression of the polynucleotide inhibits feeding by insects pests

and loss of drought tolerance due to pest infestation.

32. A method of producing a commodity product comprising obtaining a plant
according to claim 12 or a part thereof, and preparing a commodity product from the plant

or part thereof.

33. A method of producing food or feed, comprising obtaining a plant according to

claim 12 or a part thereof and preparing food or feed from said plant or part thereof.

34. The method of claim 33, wherein the food or feed is defined as oil, meal, protein,

starch, flour or silage.
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