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are a mpjor factor in the loss of the world's
agricultural crops. For 10 exanple, corn rootworm
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PCT/ Uszo(He{TQZ%@e%ﬁs of microorganisms of the genus Bacillus are known to possess
pesticidal activity against a broad range of insect pests including Lepidoptera,

25  Diptera, Coleoptera, Hemiptera, and others. Bacillus thuringiensis (Bt) and Bacillus
papilliae are among the most successful biocontrol agents discovered to date. Insect
pathogenicity has been attributed to strains of: B. larvae, B. lentimorbus, B. papilliae,
B. sphaericus, Bt (Harwook, ed. (1989) Bacillus (Plenum Press), p. 306) and B. cereus
(International Publication No. WO 96/10083). Pesticidal activity appears to be

30 concentrated in parasporal crystalline protein inclusions, although pesticidal proteins
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have al so been isolated fromthe vegetative growth
stage of Bacillus. Several genes encoding these
pesti ci dal proteins have been isol ated and
characterized (see, for exanple, U S. Pate

WO 2008811862 and 5, 840, 868). M crobial pesti Ci g[é-g/l}?ﬁowmwss
particularly those obtained fromBacillus strains,
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a |l arge nunber of nucl eotide sequences to identify
potential novel genes froma 5 variety of organisns.
The present nethods for identifying novel genes permt

W goshdsgxt i ficati on of genes that are honol ogeysisiod7/073983
known genes as well as conpletely novel genes that
may be nenbers of presently unidentified famlies of
genes of interest, including pesticidal genes. In
certain aspects of ghaMaAiest ram NGRRTiGYhods perm t
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30 genes), or fragments thereof These nucleic acids are subjected to further sequence

analysis to confirm novelty and to determine nucleotide sequences. Putative novel
genes are expressed and the recombinant proteins assayed to assess biological
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aut omati on and hi gh-throughput screening. Conpositions
of the invention include novel isolated
polynucleotides and 5 variants and fragnents thereof,
ri sing novel genes, including, for exa
% nE@EPGbI genes. Pol ypeptides encoded by t éﬁvsﬂ@%ﬁ&ms
pol ynucl eoti des of the invention are also provided.
Novel pesticidal genes (e.g., Bt Cry toxin genes)
identified by the nethods disclosed. here $e
i n sHgbetech ﬁsé’eﬁtfcéﬂ?{ aetyiowheg dherraethqds pht F%meap]tl I%/ar'ls Hss‘?g
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novel ‘genes pesti Ci dal genes, nore
par metdes zdrstlysed d)vrein figd U@rly PROEERAITE p“’g‘@rfé%n PerteP2FisHIATHEsest

t he j 0l laqga 5 the rapid and efficient screening
of %{asgoﬁpg%sgg nunbercof nucl eoti de sequences to

19dentify putative novel genes that are honol ogous to
known genfs ASBM%?%ES@R%’T"ION@WH&EDEAWMH gr oup of
genes" refers to any collection nown
any or gdigusni Iéff"”ﬂ%taé?@%‘“? ﬁ%seélﬁﬁmqfé@sde“?‘gﬂn gﬁ%““‘élfondc
nErluf?egy for fse’ift ﬁl@ Gt arglrs@é-bﬁd rdufidsSof FER QAP BlchoAE:Mio8deprybes for
nprise a collecti on o ﬁnov}/&e esticidal genes, nore

part*‘?@l%ﬁ?aly;?ls’a“sd?séﬁ bed it daga ®ry toxin 25 genes.
1kn general, the nethods of the invention conprise

2 target groupETaTin bEScRBAR PR GoRenes Trom
parti culelphesent E@énﬁbh RelirBEh to aleﬂle(tsnmd composition' foi@GRtifying
eoBe P ety af & SO ponet R s epleh vl e G o
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PCqucgromdmfdtoslong détamst Edun”mn f0ms eMbpdiMeMHTACAFNFCR, a

seconfleqdh o\f\%&gﬂﬁét ﬁ%ﬁ&ﬁ Pﬁffelﬂ%%ﬂ dé%?bf Kh QB QY toxin

PCR of a secon nucleic acid material from
26 he genegalnigenpral ghe met ods of the invention comprise three distinct steps for

identifying novel genes from a target group: a first round of PCR, more particularly
real-time PCR, a second round of PCR, and a dot blot analysis step. In particular
embodiments, a first round of PCR amplification of nucleic acid material from an
organism of interest is performed and is intended to amplify both known and novel

30 genes comprising a targeted signature sequence. A “signature sequence” is intended
to mean a region of homology that is present within all members of the target group of
genes of interest. If PCR products are detected in the first round of PCR, a second
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obt ai ned and subjected to an additional round of PCR
anplification. The second round of PCRis intended to
anplify both known and novel genes that contain
wsdok/6dk@dr targeted signature sequences. PCRpEf/Q6166%/63983
fromthe second round are 5 generally isolated for
further analysis. The third step conprises performng
dot blot analysis of the individual PCR products
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first r d .of, PCR c acid
mat erial nl Bl ARV %Ig%l Sm’ e%tdﬁlﬁlte &res (ﬂlﬁhs" ome aspects
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noveg, rﬁ)%ﬁi@%% ééﬁ&t Qfd'ﬁhlﬂ@th%ﬁebnhﬁfsgﬁﬁ aelt Rusd '(?ftP'@R‘;-"ampl1f'1caFt)1é>:rI§e of

seque descri b nore detail below |f
pr odiveleis aaad@a@ré@bf&rw <i>raanebmeofflwrsr§%t Foamg atpectipeifthe igvention,
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organi smis obtai ned and PJ(?ec ed to a 25 seco
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parti cul bout 750 nor.
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o B BSEANAL QgL Foba il 3.
30 about 500 base pairs (bp) to about 800 bp in length, particularly about 600 bp to about
750 bp, more particularly about 650 bp to about 700 bp). PCR products of the
expected length that are generated during the second round of PCR are isolated by, for
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exanpl e, agarose gel el ectrophoresis. Therefore, the
second round of PCR permts the anplification of known
and novel genes, or fragments thereof, containing
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7/073983
Wq 088/04355n of these nucleic acid nol ecul es Yor Purther

anal ysis. 5 PCR products fromthe second round of
anplification that are of the expected | engt h

general ly conp e fragne nown n
Theample, g 2gle eatronhPlgﬁﬁenﬁFE?%I? it i Cc‘?‘geﬁﬁgﬁsg
V e Ghedndplifieatign of I0@&h eiid rlvelGemen) an fragmeaitsahsgof, c'ﬁhteining

Rl Sl B A et o

potmedlécurl foy furbeednalgénes fromthe target group, or

; | kel y %&{HBO Cl'{ep § Sthtelggcrogcf Iounqalﬂqfn%flﬁck?“&etqatta% dt E@Q%e@{em

conpet e TS particu acteri al
S udéngasgenéralty @mn@l fegmBnts efdinpwiz e ﬂosel genes.phlress '@}{Qlea?racld

as pf?agn nL? gre tcBgedeﬁ\éﬁ)mnh Q&:'torpié%l %E&erﬁpél%l@\te@t@h |'The

fromindi vidual host

c eI dlon(r@ vgetor it @m tie PCRarasiete Fom the seqead (PradiofRf-Rdot
bl Qb ?H&l SWia ofégtlzlll?*ﬂgl'e@ Benefrdrl Qﬁlﬂ&% Qﬁohﬁ ®r HlEeq),bes

Speci or a known genes wi thin t (g %
1q n femmor thereaf, ardaéwedmmmf%rm FoR@etEM; @%ﬁﬂ gicplsd

Pr oRes A La1sd6H a9 T8k xhRPIBE. @amherma&rawar abpecth bEgerent s
of the PCR products gener@ﬁ du}ﬂ}é)p tlhe ?econ(gﬁ agfﬂos
of TAYABHPT pckis a5l matgrial e DB R isIeB Ot B srgah Post
analeyf ‘\3& S, Bﬂbt‘éﬂal{lﬁo’lcﬁ&@ wied Delyicd®y Iﬂl’)t(ﬂlk& snenysatusmg &beled

speci f arg

es wth t rou p
per ‘?hgt’%uc’teﬁ%del PRb %PF?%QEO? slﬂkwn gﬁ‘lfé W tf“é’%é i r%qu P
53 0 nfﬂhl’rtioﬁlaﬂgn%ldﬁwmsglﬁﬂ el‘igoﬁl&;ld@nde peot@svare Btmgﬁegftottmxomplgremy

con'f’é'faﬁlfl :ﬁ}%ﬂ@g Igga %ud%)'m t?l Adcrlgnlﬂl%fog§?1%léf'1rcatlon

c Onz&ldd@h&tdl Herein Bl @bt bmcanzllsmt Iwah obgopudieatideiproless thatiarpy

dot bI Si S t ] l.
R
S eqmrermﬁicﬂnaﬂgcs]escmpdlslbg bhavgi gmds (gt knpivn Bt Grygenis genphof a

artic n
r ep Irt%cgl dll' [a ogepb n? élé;’l% {Q/Jé S clal?taming](ﬁddqfd é%ﬂes a‘éﬁnﬁﬁt&qgﬁ
par furtberlcamsidgration e ucm: 48tds (hayarc (y.)udntetggﬂysiot bjpﬁdmalyslb

aCC?inangg 1¥at1|vp x%i #e\‘% BB e REBEGH £ arQs%Bj%@te@tB@urther

fur pesticidal activity. In certain
as pmﬂ@czﬁnab/hle andn b@mc@mcnmswo druRariculgs prabogirastsi of the

t hem%&fﬁgﬁ Ghe rﬁé?ﬁmlg nguséa%dgm% néVeEpelRtlidaf@in8S bAfcUPfly A6Tel

anal ySi1 s, escrib bove, are seq uencgd and

28 onBeFE dox geneSchgréwa'éﬁalé%W? Aeye) Rstisidabecde HRERE (o

assgnf zafoNR¥MdidaY activity.t he sequence conpari sons
i ndicate that the PCR product contains a nti aI

novel gdRe&cTtaiAsprelRef the Wﬁfélonf})&)t PrefUgLs|BcRfER ‘K‘ eéecoﬁ
NOV &JundBbf FORYthitQXd Hdt IR by dbtbiot hablysis| ﬁmgichbéii&ﬂbk&nﬂe is
obt ?equeeng:edueﬁlld r<§(C)gmpafré:zirw181)(knn£n sequénlgg"s frc(;)?nngu 1c\:/\§atali)ases to assess
30 novelty. If the sequence comparisons indicate that the PCR product contains a
potentially novel gene, such as a novel pesticidal gene (e.g, a novel Bt Cry toxin
gene), the full-length sequence is obtained using, for example, the GenomeWalker

-6-



WD 2008/ 011565 PCTI US2007/ 073983 Uni versal Kit

(Becton Di ckinson Bioscience, Inc.). The resulting
sequence is also conpared agai nst sequences in public
wibedasss to further verify novelty. In parpeeusanror39ss
enbodi nents, novel genes are cloned into expression
vectors and the proteins encoded thereby assayed for

bi ol ogi cal activity, such as pesticidal activity in 5

t he GARRaOKit E§eé ¥@h DRYRbA m%smy@hncgeﬂé bl s egf.@ﬁ‘& is aldde

met hods of t invention are directed to | |ng

nov EPmpapkagainstsequence ingiubhc dsebtseeto duithegessidsnovaiby

par thafidhia dmboBinefik Ynol @V gbiits PR loh&d iHdlexSBRRE vectdh amh@ h
the nethods of the invention are descri bed herein

bel dWPteiByeneersd thepslnpsspyed fripipese! golyity; ichay Pe@‘éiﬁ‘@%“‘“’"y in
tSjﬁC[ihdﬁiﬁef&‘(ﬁSvdlprath@ ntumsesmdal@aﬁﬁl fy novel genes 10
a alr e ono] ogo 0o an no
o Th BB o e i el o e Oy Ba rars
I Nt grarishilarlyl] lbbencd@ss gdfnleptmowpaafcutahgm g@rﬁdmﬁ pesadidad gene§
nove a nes i s |nt to
exormiaf e fengt sBB A in A BRI BT e

I NV eddntificationyf ﬂhﬁlcﬂﬁEgi:nésC)smhi eteﬂxbfﬂsynaywmedge m'esnfy ha\tel gehes

Qus t $Q |dent
10 na e BR APmbRar S T oo SERREmaPIss e Ttess REDD B
i derftanf argebrganymg)é inggesa rthetdbstiptiomyof amudxahiﬁqanoreques@ nt
novel . of Bt [ .
b gatisil b SE phasdo BERLL A 7 RRE b Tl |
i sol at ed Tﬁer weth@ts of the aivegion fmay bt evcd &t idcrsifssmypl@gn@dhatt wea

fir ' at

| cacPishs Ploghhifry pAENERR a6 iRl e BRes fitSnalt A

th athoaxo@gs piéth pfevioudlpidertified rogenesfang &mwn@ Y @presegt novel
si g %w‘e@oﬁﬁ 9&%@@@&&& CHERE ehnBodthént 8P¢héT}%U$h%§ nqglelé acid

tar get group of pesticidal genes. As used herein,
"t argreriagiselaied Spm B sEinsof tigreshis setiected o st WA CR,

col | é%ﬁérhl%e@fmﬂém ui§sdt idadtdad s&@ﬁlﬁ&n’éﬁﬁ%h@&ﬁ@l@btﬁﬁ rimers
regi ons of honol og nbers of the target grou

pestheprapecfirfas: abian of hogrlagy {15 2 QigBa YR Sequente) présent inal

zqc I %aamlsélrsaﬁa et exrou;srsirp&snomal genehl oatued rkay etargét gr@Piodn
0 onol o

t hat thin all s of the
tar g@?ﬂcgqag%?a ffefaééqﬁnafica* “%V#’%goweﬁtécrdépee@ '[1%5 coraprge
25 xsgngﬂsaif H6180168/0 WEdiitRrs of THa €argdt grdap off ;&stmumeme aligned to

i % enule&tlde se u(gces fthe ta | tﬁ
of - plsSiep EieacTooBiERITEsss VA BUCA DR ALt oBor Habe TR e i
ol i g@esumlvemn eﬂll&nenﬁ]fersnﬁ Elfe tzfr@ert gtd:ap of IRStiditEal fenessit re&méd toasa
gse cond roun '&R w1thm th n qeoq’? enceso the
CF R e 6@8%%“’8?‘1“?}%85 g Rlctectfd @ajences of
ar outprgemgrrqmploipsuahdl ghieoyuve g digtbags ﬁbaues@xynggbgrmscledme
ar e aCteésole 1&5? %rs an%eccioﬁd Ioru%potf BEROJS%QJCPQ% ? ﬁBFeeJe%u

feran-ac
en‘oobzbilam rh sc;rtaid‘aspdc&rogﬁte inyentigp, tbohrmet gew, cofprises alt kmwine

al | & 2 8@ ARG Léaagumgﬁnspﬁﬁ»& isGHofiethe &GLd Mhdoftera Gicc.,

agalns I NS
30 Coleopteran-active Cry genes). In other embodiments, the target group comprises, for

example, all known B genes that have pesticidal activity against insects from the
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and Col eoptera, excluding those Cry genes that are
active against insects fromthe order Diptera. The
target group of pesticidal genes is selected an

W‘é@’t"?/ﬁ’ééﬁ%by the researcher at the outset of Y%@U§39ﬂ0@ﬁ83
for novel pesticidal genes. digonucleotide priners
specific for the target group of pesticidal genes are
5 mxed with a first sanple of nucleic a

f r ondes kepidopisirgah{-AlromiAr, FF&‘W&%”POSG gﬁ’ogeaestﬁ*\%&a’ﬁé‘ﬁ/vﬁéﬁ"‘é%sé
UNGgdectS ORIthd Ras Difiéh. ﬁfe&argwgtoab bEpektiidadpapks it kdatedand

by PCR. . The nethods f res {9 mg@ﬁtlodwlfe%st her
corﬁﬁiﬁn%d&y;s@rffwr C e ?wtﬁﬂg‘e BGGHE 19F "OVBASKIG' &
det ecti mg&dn.elearde@ﬂmexe smlfﬁlﬁaemagafgrdaﬁ,laf paniididal payag dron

o t
£ e Wishap B0l of pishlis SEPRHLRT RS Sl Blor bR
PCRmU&ID‘NJA @olﬁ}{aa(e mhde&c&ﬂmontythattam sdmbwor anipdifigation byiBER.
f
? I r'E € n}eghL‘ra] d fg%l ;ﬁa&nt mve(n\t%n% #&n@g S‘erﬂﬁﬁlﬁﬁ ﬁgt 1loGnJ che

secon nucl eic acid
f r OPGR frel dmwm@hegmpwo#bsmc efrPe,Cét am@ﬁeﬁtoaméact%ﬂa

su b%a?t?cﬁxﬁﬁer}ll%d eﬁgctﬂp Hrst foRHE PRR BlfRised| Bb‘i"formmg quantitative
ol i of

onuc priners used in the second round
1(PCRedFtened1C‘5Ibusm£p§éf' BR® Gfegn dygiteAetect the PEsigedfdéR RM"{“ﬁﬁs

the nucl ﬁ]f&li ABeRRANERELR Bf thd At rba{dgﬁbcgrmeonafsarﬂ@e of
pest|0|é genes, as descri bed above, gen r

r eveuckie agidifepanthe mg_c{ﬂoirgj\glsﬁ,oif Hpgerest 18 Bgtélacc] and Pmccha rt%% sccond

r oupydn Pt PORR TRE @11§6§€éi’eoﬁ@e HIRRd @E(ﬁlﬂtlﬁk&@édﬂﬂ Yéuhd oﬂf(II{TBE slso
for the second round of PCR, [; W@b serV|tn? ¢
br i PgelinRr sigrare spguenFesStithinfhe weleg Pragotdre ta’rBEfF%f oup o

13 hepdsQAGN g&hed) d dBErHediBRNe. 1 TR ghhveal SROGVKelotigodciedtidPfiftners

are designed to et a i fferen ture e uenc
are doslancd Lo L0t a Al LTerent. ShongbuLe. peRusncs
US ebur@ofiPTRY B8 teByscif :fsa\bﬁﬂge&)eﬁ\vdeME $irst md stdvad fdundstof
roun The ol i 1Li_lC| eot

of. PCR. t
sec 8\% FRATREFTE P PO U P ?Cﬂ'édr ro'd'édocff ge c? % des%neg éggreget @
PCRdipfefltisiinstufsequends ah‘at iseyplicatly loengt 1o thpagiafurasafiieyce used

bout, 500, bp t bout I .
MR AN ERLSHE R R b R
ab O fuir thE@é):obcprouﬂ'd]H PIE(BFQref fugtbdridesimed forpmdutmléc& produets afeund

f P {: t
85 Rt ic ﬁto’r 9c1ﬁc%ﬁ)é£%>¥ @% b? TPALR! 8@6I bgéR(@iglﬁﬁr o&{%bo bp

S1's esulting
C OnWﬂbSWtﬁQO by olosd rtgoiady dhoatep & advbut 700, bp. eT&}?é’&Rergactlons
L CNELN R Bednl ARNEGr PO AnlrRlcAhaY 8 Ldhrired BRAdISLEAT | Y

on| ng vect e vectors are
215 r anlscﬁtwvh(ﬁebls, srdshecrenmiting SRR prestyets eepnirising pegleiescithisrements of

bachgr, }(&l:teﬂ: fﬂélngtﬁ at%%%ﬁe@ﬁto'%lonﬁ@lvhct&@ | JaficulErrPBERI RS cRhing
sui tab host “cel I nclude, but are not Timted to,
bac vestdra| Theg/pdters o mnfw&me%@m compgigns Rest gl far example,

(di e fLANQER 2B doRuNOCOL VI edOﬂOUS) and ani nal
cells. In particular enbodi nents, I?le host c%I | s, laceﬁs

bact er i dixapile of sutgblhosellsipgiosiesbut afe ngidmited fq, bacggria

3pol mlg{ﬂ'c@l!%t plﬁhﬁ%eltstlaorﬂ@ddnsassén@fnoJmsttylea@iohg aal enive] dells. In
knownin the art ods_ f
particular embodlments the host cells are bacterial cells. Cloning vectors for delivery

of polynucleotides to a variety of host cells are well known in the art. Methods for
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-8 WD 2008/ 011565 PCTI US2007/ 073983 cloning nucleic
acid nol ecules into vectors and for transform ng host
cells are well known in the art. For general
wisssbAakésons of cloning, packaging, and expr pesiygo7/073983
systens and nethods, see Gliman and Smth (1979) GCene
8:81-97; Roberts et al. (1987) Nature 328:731-734;
Berger and Kinmel (1989) Guide to Mol ecular Coning 5
Tec Wnﬁ%‘?ﬁelm%& H'%f%cul@s 15@4&?&% Srlfor tmgfonﬂiﬁghc(sé&ﬂg%@\&ll

Press, I'nc., San ego, Califaornia); Sanbrook et al
( 19899WI/H the.at- dor eﬁnsﬁi ﬁ’f(jG“PAOILSa’é sloning PyckuiAg#nd expgRssion
1- 3 sytemehd nQQJods &Qralnﬂam*saﬁthlemor@ér@rsss1Fé"7e§a>ens et al.

Pl ai nvi ew, 994

)
cur 1O Bosehls a1 et éemrssﬂaf%ag,o‘w&ww@«cu&r Cloning
R ot @emligue, Qe%aem%»glmowgy NH1ASS Qﬁdaaérﬁis Prebd) tnc,, Sﬁ’ﬂﬂlego

ot Suaodee u Coplidheklhs iy A Qg B ST ot

pr epias @HIeOIGorl]d S;Erﬁ@Haﬁﬂ»(rj muduwdry PR&s Plainviglv, Xel Uﬁtkﬁzgnd f
cO | S| e P [, OAducCL.S un (0]
o ksl thet 6 ARRAREDTHY rrab i VofeiG el PP e

put aTrbMeOlﬂ(Btedne peislishiag dssocigies) &:., ahdUoan Pékey &c3ohgnc., New

gyroagi o ?4&8‘3 asmid DNA from the individual colonies
I's ana d y g6t ol ot 15 anal ysi s using | abel ed

ol i gonuc INedtuc dad prgbdsfot brampky gasded prgpredions fdetindvidal |
K nov\ﬂcte q%&]?rﬁésdc%l'nlpgﬁgéfﬁe %ﬁ?l’oﬂu&@ﬁ?&l ﬁlreggcon(gttog}ci}i)?f Pp‘gk 1S

onuc
c o npsluammt tarfnytheoanalyﬁls g dantify nntatwmovmtp‘rdabgwess In a particular
gen e

it Jnfb%glg\teﬁéé@w@ﬁem fr(%ggmgg?ié&(gﬂﬂ&lo%e 224 oy dot bl

Huc| asplysigiesing lebsmi@hmnn@]e@dk probEs tlpﬁésneudeﬂlmd tog’@reet apli knpwmn
the ﬂe@t{cgﬁt gegE%&IWhE aré@:@gr%@p B513 mlécfnlu@gotﬂib pfobes aredt%lcally

bl ot” positives”). Any nucleic acid are no
det edepigrpdiybe W&emepﬁaaﬁ@g fra@mwgom‘t P%‘i eltod%aaep@?téd during

(1 . Ethe secStitrola®k P@ﬁgﬁ‘lfﬂlﬂﬁﬁoﬁ T%@Bk@ésrhr@&&@ﬁéd\kﬁcm%&%hy
pesti ci dal genes frag ment s thereof, and are

furt rwe'lewa%ﬁlémt@ams 3 ka@%@gw%&ﬂy Pt mﬁ?éafsfftégw& M55
bdhe peHsdbd 4., "y Blbt REELEsC). daly ngaeie scidsdrdl hiefnoedbtdcfad by these
accordance wth the gr Ssen{iﬂﬁ g@t hods a;; e sequenced apd
subj RIeReg ysingdet Blot alysis bRFERER ) COMRIR PERffYe nove
pest pegticial gdes) esmteg/ fegmens thBﬁViEhrtdyue fStthdd amﬂwm@esess

ana ' Nove {l: | eot

l yses
S s A I B S et T A
pest Wwith Kﬂabresegemetﬁods lare ssqueBcce amxﬂbjmm 18 sequentle €oropagisorcivith
g? elaogﬂ Beptic ﬁ@g&ie;% g(? Eg% lgotvel\er C%] sequen eSt gés(ejuael w6 in
pol ypept.i Idml muzotiededugnces heﬁmhgmelszeart@olaas aytatibefpesticidal
pest | CI d %E:etel :{)85%16 3 Inrl]l elgt g{i] d%[eguI% %%%mgsé{ﬁ?wgﬁovel

t hos&"® escr &rern
peshcndal genes are cloned into expression vectors and the polypeptides encoded by
these genes are assayed for pesticidal activity using standard assays, such as those

30 described herein below.



WD 2008/ 011565 PCT/ US2007/ 073983 The above net hods
described for the identification of novel pesticidal
genes may al so be used to identify novel genes from
ot her target groups of interest. Wien the net of
WO RMSIOKSENL i on are used to identify non-pest ?ET’H%?OOWW””

genes, particularly non-Bt Cry toxin genes, the
nucleic acid starting naterial nay be obtained froma
5 different organismof_ interest. The other net

édgf%eﬁes

steps, Honakesp mefagrateseribefor te ensificeion OhRVRRRESHS:

(deggy d1aR B8 idantT heve) genEd’fﬁ)rﬁ bthé‘rttarge@ Igfd)dpﬁff ikt Wihen

second round of PCR, and th(? &%1 awf %SI S ane.

per be PeBads of theduvepiqnarq yseqd (g ddeaty O?Tﬁ‘l"?ﬂg al gerjed, PTG IADS

_Of ﬁd’thBt@f ©RIn bggllie@ URe mfcleg:%ﬂStaﬁfnglmteﬂﬁleﬁaty be‘Abtlained froh a

i nt endi ng to. be

L et rner by e Dene et FRUER: fpet

S € CEBmatiuL it @efsngFP@Rsa‘mpdl hdré¢ic bélowntha fiest chesd Qﬂ?é]lk the secaud

i kel t t ner
| Xq (&SJ&[EG dt Ea%ozf‘c ot fy%ﬂﬂe ggrfo%ecpg e&e}ﬁﬁﬂ @%]geangan s

nover PR SF Ghat ure seque
def regedledsef thie argeb groep of genesohiintesest | t he oI [ gonucl eoti de

probes LW]%% noﬂg eh(?ﬁ%ttotﬁle 'ilg’ut% 8Qn§’fmet ‘éhdnmﬁe Fﬂe lofBbnucleotide

typically S, are se
18 pepirhérgesed in theiiseod s@nwomwgém@ﬁcm@e designed to and

or g rf&'ﬁmﬁ i 991 ﬁ[“l‘camrpd'f B0th IR P4 noRAT %e'n@sqhzﬂ lebdtaiBligeture

stral nprlse nucleic acid material that 1I's
anphaafeness, mﬁeﬁw@ hetgis abpyes fn eoRtast, dhecabigenue \6efiq srages yseRn

but gl %hllra(HCp dethe mhvafiof Uiatly Ui AalyRlsOdre MRt & spedificaly

may onprise a novel gene, In art|cul ar aspects of
{ heddteppemy keryn egeesi éhlrSngg%wm}Se*&%l% aS SRErOPTERI S S Fpaticularly Br
19l i Q%}H%ﬁ‘a&hﬂ‘%e RudIEBAESd lfnﬁkéndllﬂﬁt i BmpliFRed infirtthe frsmld of

PCR a i fication described 5 {;%%’n bove .co r| ses

desﬁ@ﬁlrdrf@uwé@%l’rf‘& biyt és 19f Siegsied Springrineytot plot apabves Yeam
mul tdmpris@Pnovel @G€Ss. I n certain enbodi ments, an
al i gnnent of nucl eot sequences for tar ggroup
of genesIn pgﬂlﬁ-ﬂfgﬁg}egta Ofdtg?)}nv&?g‘?rﬁlf%égn"}:%af %Fég? ga}ré)up of
pesmn@lndcaéongemﬁemwse Gomp fitss@uad dof PIOchmphﬁ]:ayloxg éneibed
2br dé?rg%\é gc?rtgll?rgﬁsdc%ﬁgrglgé @\élFt '(J.tffl elraglgrli]usc eo{uﬂa %%eiss v1a 3)0 rmll{l Q%p
Genefessh.t IMictrtan émabfogieng) amupgmm: ef nd8ledsido sdqselmf:b for a target
hom)lo ref.erred & [
The BergtacPd P EBlxse fonSb bR ARl B LSRRy ARC Ry
for cmhprge mltukdo&mtﬁrwl genps thatdhevedmsticglal activityckgsiostiitseats from the

det aj . @&%Q%degﬂ%mg&e& %tlgpgénygec;é& WARGS tér?ﬂs%{)om) Ak

of NUCI conse
26t bleekstaihgraslogys ipredfo hyeairess signire eeqmﬁefb eT hg gigpature

di Vg&ﬂgrlaﬁseseh@ al Jﬁ@ sémgge&wf& &E%ﬁ@@&ﬁiefpﬁfﬁ@ A58 al QesSIRRE

roup. result, may not be

possn dstadl bpbwaéglpcgeh amgnaﬁm @qse@t:e 1éfl blork @fdweiewé& thefds

pri %a{savédlaﬁmmll Jnemxkees SRR bt Grdup bof gélnlas B8R &y bl sdne
tar%gt group. Therefore, a m xture of oligonucleotide

pri REEgeneR{n e SIgREIe EUSER,FYM gi1E tcp%s@%mhlé HBLLTYRsAS 2
0f b6l 3 BB oSS RMEAen a single set of oligonucleotide primers that will
be specific for all genes in the target group. Therefore, a mixture of oligonucleotide
primers may be used to cover all possible variations of the signature sequence
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target group. Uilizing a m xture of oligonucleotide
prinmers finds particular use when, because of

VoG 0080 E8svar i ati ons of the signature sequenceciusivoor3oss

the target group of genes, it is difficult .or

i npossi ble to devel op one set of prinmers that is

specific for a signature sequence within the entire

tar %Eeagxfl%“ﬂhe tWE@trhr&Q:S Ytikifg a mxtée 8F FoRuckBideQfrimers finds
primers t s specific for as. many genes within the

t ar gefticylRoess vAen, bﬁ@@@.%ﬁe@uwe YRsiatigng eat 8 pignaiye spaugnge within

cer t @ ArgdsRee of gies Lt diffoOR 13 inPdssivd toldd®lop one set of primers
identificatjon of novel Bt Cry toxin %gnes

o1 | GUHULPRNT 2 PEraBs sSauDeeiiin i e FEEet BtV bn possvl,

P,SR @dﬁ@gl@@mmﬁﬁrs&m tsa,b@ﬂtc 61 9 lﬂﬁhyl g@lemﬂme ﬂﬁ%gdt Broup as
omal n

roup

and ROE s et RO RE! SR EGH o OF mericnty BSaeTReyion

for dfﬁhoﬁeﬁﬁ’ueﬂﬁﬁﬁn bdhes, dRmtizdhuledtidDpBingrs ustg itithe Erseroaicof

ol i gor oti d rs for use in e.first an

sec oAt Geae iR pE e B ot |1 tPS men et

of tlbewn mt:@ogendeaxﬁlenpsemeem thé setdrd rotnd o PCR greapysifeffor
es to |dne‘ndt LY Sever al regions of honology that are

gtg S(?B?en?ﬁsé S°4 rt| ng points for the priner design

descri bedekighioguegdivemeoligegictntdeqirinionfol wgin the Brstldnd second

referre I

or Aou ncgeng(g%‘?‘nvol%e%@% fngghe a\?\%Mﬁ&?s o‘cf‘tl-he 1{/'\5196%{3 Igé‘%%nccs of the

| engtatpci goupetf geentodtatify stferd acggonp af omoldgp thabard alammmtc

3 0 bgﬁn{j%[[ougg(f%gmg Sarfer]d%mgg%esé'g)ep ge o 7T}tbg%re%l§np& go%glogy are

257 tofprre®® d PisigrROIrdxsquencrd.” 300 iofsial Jirkdr boogthsptelsered pherein the

Scr eﬁmaﬁg’mteq Eengtﬂ 15‘%6:%9&@9 H&Ju?fg Bagcepaﬁ)({ tﬂﬁ?ﬁnd dbsutBh 8 for example,
performed by view ng an initial w ndow of conti

hucl B, H685. W bR DB bpGP0dw, 1. 23 bl b &4 B Brcbdp. 27
The jnbg b@|29% RAQY) BE U A&t Alind dT&croeniTer Mfolibdcleotide primer

sel ect ed i gnature sequence and i s equi val ent é%
| eng®fthep @eltfcrf@eql Py YipWing pfr il Windovy phonTEIaUS TRGEP(GE Wijln one

S€qUEMKEsiMabuld Rqitches] Mh inwibl W‘mmﬁi\OngnS at thy/5" @NE of th®selected
determine if it pgossesses . the {1

sequiHRETS gawf—‘ee@d g apist oplenat & th%'ewégef}"aeg Vegatgughece

f 0 r ﬁhclel@ﬁdd’ﬁﬁdjueﬁ@r with®iethe Mhitlah@intiow Btre\déweRias dnetmireufidpaiesses
oes.not have.four or nore con

it Tl RR et ies . A% arpripa R orBH e ienge fora

t wo gmmlfmals@rntwﬁmrmommumtﬁfcmthl n the last five

resi dues of t

end. of the nue Ieotl e
ﬁ s a mel¥in gg?eé%t hra\éet fﬁ};r oF lof €C con S 1d%n%g% (éé{gotlgg l“éél%%?
nore pardic uhanﬂoynomé)thaxt m&zgu@md or cszto@;e 80duy widlne herlest five
for mrelglg{lers F())If HIC grengl F%e nuc eokJ g’e s%&ue%ée

3) has a melting temperature between about 50 °C and 65 °C, more

particularly about 54 °C +/- 2 °C;

30 4) does not form hairpin or dimer structures;
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WD 2008/ 011565 PCT/ US2007/073983 5) is present in at

| east one of the nucleotide sequences fromthe target
group of genes (i.e., the alignnment described above);
and, 6) is not conserved anong nucl eotide s

WO RWEOHSH t ar get group genes. 5 To i ncr easeg{lﬁggﬁ)‘(?-;/073983
diversity of the oligonucleotide prinmers, one

nucl eotide residue is permtted to be n, wherein n is
A T, C_or G A nucleotide u within_ th

initial Shi nd®REFDt B @ﬁ%‘&fﬁ@?’%ﬂé ggseﬁﬁemes from the target

ol i gespustigent (i€ theraligient desaibkd ﬂfové)h@dabove sequence
features_are present. |f thelnu%leot de equence. .
within the |'rs||“’f’t °8Psewe?16‘8?ﬂg Y5 et Flfﬁqueﬁ%ssess Arfregero
t hegessequence features, an adjacent mnndom10f

ontlgu s 10 nucl eot -he
Frici ol s B S ertopaDs el ELE Pt TR hRRIAE
t heresiihgriapannated enps:elnwberenfrh & Am]i: CeartG. die nexbeptidnssauopse Within

t hethg“l:j %g?ﬁg H NG doPudeGY ﬁrfdlwggnﬁf%o%%ﬂﬁkh@gll @Qﬁ’é’eﬁ)ove

and or use as an onucl eot'i d primer i f
al | sequﬂncq fagurseere pressat. fIEHE nrcetidy seayspesswsiftin thaviifial vEHaw

rouggs &f os%gsrs QF ot tﬂ&e U ReRE ELRAFIRA afifcenf \WIRESP & WndigRous
|dent|? nucl eot | de” sequence satisfying the above

19 eqmcieen@ﬁ:s§elem %nwnggbm@labwﬂ%bwn@ [673§ PpiR goward the 3
Si ggAtJ¢tR s%ﬁ'gﬁ’t@ B RediaVTRut1B&de SuédcE Hithig %teliﬂﬁ&:nt window
sel ected and used as an ol i gonuc eoabgﬁ&ﬁﬂfne i.n t, ql
fi risrevigved apdaeribed ehoye yid spegtcd fapyse as & eqtiflg primer if @
revef tﬁ@se&ﬁéné@f@ﬁux@é’ éﬁe fesch O NeditRfal dRSES dfbaécna{gQV@)crformed as
Furt her nore, orward and revers i mers use
E henRRST G BN IR SFUCHE S BRSO e fisy AT
181 eol%ﬁﬁﬂlé%ﬂ@en\l'ﬂﬁrymé Oighunerk ﬁiqﬁendehﬁeiglﬂ}me@m-e&\fehdnreg istsklected
genes, in the tar 20 t are
ottt vty oliatkieonde ates mnf BRlor3talRRtdontRm Bl
t he fors 26 aiikevediepeimess aResigigdlas ddsaribied abovar Burtyemereathley
n that the a
nuc‘gﬁvﬁaﬁﬂﬁgaﬁéwgsg‘ﬁ%?ﬂﬂﬁf¥§eng%§§§ﬂ%fg?ﬁgﬁ?H?gg?m
gr othgy tu’e abmlﬂérﬁentzabmuﬁwl&ﬁﬂe bggu¢noesaithirt the Ghebip tizpgarget.grohg
se 0 a | "
ALl 319 USh 8, e TSRS otl
t ar geedpndyoandef BCRgmpéﬁcahbn dréygenedBnddsigadd srqdctlhg@lnqy@@

S€q Hc%qﬁbgﬁréen&gy n;fgglya%%ﬁid? %eén&c&%lhﬁﬂhé ge‘ﬁesscﬁ’ ‘&Hﬁﬂg& Rfup Hat are

| eas target group the caveat
t haebash&)0rbpc¢d doni &0 bp epsitdue is permtted to be any

n ucl eot i de,fd neein atQ)F/e a’%ucls],btlde géquéﬁf:e e pres-Ente it &1d¥8t one of the

nontargqt group pest Icid genes refers to all
25 s nicddotigd scqepaers STou trEgtRroaD sézqnps(:lmhaideﬁtsﬂﬂ uglepffde sequence

pestd Giddah the GESidExFhdet dtdt LRPSR nRGsbhs wucéahrgaegmg waith

t hat have been sel ected as the target group
ex athsicaveay thatppgnuclgptifstresifhug wemaswdp P%@/ naleonéﬁ (‘Gr P = AT
genesotdatrhdfefin SRInanpéterap oﬁﬁetsﬁc\f@: gdnbBe réfers Ecﬁﬁﬂﬁﬁlﬂ:ﬁd’dg
non-target. group of pesticid ene ri ses, Bt
gend¥ e Rpe PRHELY ftrp G S hose pesic Bl gers
30 that have been selected as the target group. For example, if the target group
comprises all Bt Cry genes that are Coleopteran-active, the corresponding non-target

group of pesticidal genes comprises all B genes except those that are active against
-12-




-12 WO 2008/ 011565 PCT/ US2007/ 073983 insects fromthe
order Col eoptera. Simlarly, a "non-target gene" or
"non-target group of genes" refers to all genes

wé bddsh18eparti cular famly of pesticidal genger/us2007/073983
excl udi ng those genes that have been selected as the
target group. A nucleotide sequence is "not conserved
anong nucl eoti de sequences from non-target group 5

genegsects fromtthbrfidr@ofeopte@Msatilarif Lée‘lxl&ma}g@fage%@% ehéitiarget
within the non-target group by at | east

t wo
nuic| BOHA Rlgenessielsaidd all peleoBIRA RorkRs GrRvoH Ppstigidal genes,

I NVeRthgRg e Rh&d thit ngzelbf:er@eleaéwisem thid6r gFRGUANREBleotide
wthin a particul ar w ndow

(1') gontl ﬁ nucl eot i des
i s n§AUenEH At GUCTEIFETY R BYF oY “gséﬂ“eg?eé Smd@pdaseet group
cP npge%nese $f 1Sdiﬂ"ér§ Fomalltnb&edtidé beqh@ﬁ}@t\hthnﬁtﬁﬂ hi@Pegetafroupde at
gene fromthe non-target group o nes. In sone . .

o bolatSHERUCISpHE repisiigs, 17 etaitgnecs abie Runtsp. GRERnigR e
fr orm&leendmembww&h:grpmmkaf windove sf doﬁt@mimuxstebmk ig not
sear ched c eoti de sequence ttH H:
Wi n dc&weévs gmg?% ?orq-targ 5;083 g?nels ﬁgm q’LFES sFar?hmg ? 11- length
nucl seqﬁdwlmfge@wnm&omwm hommegemgrnujmf/ gayEe.cbrsema my\bdfdan@ts the
g@ q3félﬁg%1g¥v}\]ll teﬁ.lepce &e%cﬁ%ﬂ% ro(r;‘]‘nllltgr g{)) tla et %lfgugeggéngg is exhaustively
di f f erehxiesing dppedeaidaseguines within the mnﬂwaaragemg ggacoherm.
gene .
Wi t th}]aE [;hlga‘\}mm;g ggv(.a{v?nal;leﬁw \gﬁhl g&'Lng ?p%gl% g%"&ﬁ@&%n s}ﬁon -target
ol i ggnurdeeoti iflenysidotidrscquaged with lc;ﬁatﬂ@d 2abeJeadide relyiduc differences
reve S

o SrRfyrd iy UEG® i 8L e gfop pllebdhe! @b RirRttar e soquonce
ééc owdhm d@n‘dndw wnttmot bpfselectedag ap ngoﬂ\dql??éfi%pﬂfmf t he
second r oUnliQkedRER 2hE redEsd GRS dsBd AGKDEHFOGR MPER are
the nethods described above using a different
si gnépiglly usedio epreerttie forward pamers FRj thsspgend faypd of PGR- i Ther
desi glerscSRferd foL@b L&orﬂﬂ‘@uﬂdﬁﬁi’CRﬁreﬁes@&dElhﬁc&ldﬂfdéitvitﬁ &1e
sequence used to design the ol igonucleotide pr i me

for WRBoSUEHbGIRYE WHE pEREroA SBRBREENENGTe e*ff*;s‘rf’asrpy'"t for
PO i nﬁﬁmer@@ﬁ%rg Ebelegﬁaltyfbﬂe fhiat'iS 8’ ta 01 si{gﬁﬂﬂ:ﬁdec{u@ﬂtﬁ d§ed@d§ ddsfgirthe
is presented.in Fig t he, si

sequehropy! W‘ij"rﬁrﬁ“%’g E‘ﬁﬁﬁéf"“&‘fgﬂiﬁbfp‘ Yl T”iemplary primer
t ypi e&lghYor thofirstd badentt roamls oBITRIG p%sd:ntememﬁgnss la

m xture ol i gonucl eoti de gener al. .

Do o (Hecist AT b el IR, B el erfin A EPRE Rl Wpicaly
acc onmlbe identldahaemg ali egjonbers, @ mvigtureatf phmmuclcwndﬂprlmm willes

?é ac ‘?“ rﬁl usFélmq) th%e {1rrE ra%d g{cﬁnc}] r%l%gis OPP(tZIQ cmcgg)nt for these

€ 1 nven I frer s~ w

furt keanerﬂesargn@ﬂ Bihein mﬁ:mres dlollgqmmlntmds prithery erejuskdrin the ECR
or nearl gntic | t.i . [ .
erbo Cf;acneoﬁ %tq 1Hven%!)n It Ip%lglgg y&g g?glgtﬁérrgeﬁé}ed L&hsl.'}pa%l primers
ol i gbavaddestitel orenewhyi identisal msbiag tempehaurdsi fstomggobsdmenel the

rou ng'l%]tigé tem%gragg%o%lléon&%og&%%eﬁ%gé"@igthe'{%§ and second rounds of

30 PCR will be about 54°C+2°C.
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WD 2008/ 011565 PCTI US2007/ 073983 "Pestici dal gene"

refers to a nucl eotide sequence that encodes a

pol ypepti de that exhibits pesticidal activity. As used
herein, the term"pesticidal activity" refef

W%\Eﬂ"?’P’tl?“SOf a substance, such as a pol ypept|'EJ‘ZT/{KTOZ(QO7t/0|:}§983

inhibit the growth, feeding, or reproduction of an

|nsect pest and/or to kill the i nsect pest. A
"pesticidal polypeptide" 5 or "insect toxXi

i nt endedPestridpb i areHrYP & PReIFPLds ??Q“eﬁ%estp?tc?f“i?gfs ad??fyp%‘? g

Pe sthit ekigits pesamdhl\/abwtyc AB ubrd heRASIHE edn byes ticidal admentyisrsfmyso
known in t but kS not

e E c&nh as aB/ éncl | ginot
| i ring ity gt @ yRYAnCerSpohAP p POYPeRLidey tam“’ﬁa 5 o
re p:e;brbdii&ﬁé’n of AR &fseo&ibésf andtor mklll tha dlseombése rA mmabpmpegnid”

ysi.cal chapges est a r .eX
P UEPRTR P S LB B B e
Gengtidity qan be:mehsmed;by moﬂlncdtssamjden ortheodrt. 19@101_0 #seays include, but
exper| n é&) EGI’? d
in %%noeqﬁlc (Ese e < on#mgﬁ/eéesp&%%ﬂ 10%9%%58?652%%%}32%859 S an
pesdther bdakloattnd\nhmcamheng%e pfa peptcrfiter feedingtpad gposuresgdhe
e. Burssifelddtiddition of
he?sé1 Psrtlélﬂc%sgoé ?f%)&)ﬁ{%g%%gt tZ*rKg n(g%@?ﬁﬂtgc eell1 r cent ir elttlon °
10rh eﬂlpc)@fsemmd cmn@w@wam ta thg gist foyfee fneagiepglged gontainer.

peSMsQ}ls‘%é\J ass%gs'idg\ﬂegtié1d|a13ac{1'ﬂfy\é?eewelﬂ4§|o% il thE®t. e, f0runs. of
an insect of interest. Theé insects tﬁ% be reared in

t ot PatengNpw AS2G00ang p338, Kdohprein heorperatsd by efeatiee BMFiTs  om

aboylic3P% t o about 70%relative humdity. Bioassays

may be ‘performed as described in gjp gol Lantg. |

(1990) JFhe prefegpd devplophesyal siBss('B) YR PAEE I HETHS o2 3t

5 ea&ﬂ 1Egmatufb8f6ﬁﬁs Jf &k MRt eMsterpr Thy ildety mabborssainsoar e
nown _to one

f.ordinary skill in
so nﬁaﬂ%‘ﬁﬁéﬂ frame gpaut 6‘?Ctt?1 %b(’“ eﬁ f‘?‘t‘tﬁ?m pliput :{Ogﬁ@eF out 7 %% f)el%?ve
| Nt RNASiky. iFodQF{ n6y eerfogen @Sdesattpd Insizagja Bid [@ny (98I

genes o £ S enes,  .such [
ex aﬁ‘fﬂ eAE @ﬂ% 683&) gggqqfaggt %t&o‘fgtol? an%m%ebt larvaeg'}na%%rrfgr%mg
" Babibiskays arke et |kmgwem$ne30f oghimey s$kill inititaetnded t o nean t he
roader .cl ass ound i n var ' : .
5 hat en Clgaoéne {] ntﬁ 3t tgw%lvgrﬁlon th ljaé)tlé?ougtof tﬁge%%tn 1§Eeéssﬁ§1dal
for g@kmqnipe;m@zy(h@ mxysgeaés)orn spemﬁg su(hset@f Bt @né5such as, for

end n Cdppt QX b
Qx,ag(}gl ?31(3(%‘&:%11%&1'4%361'9%68% : glt (;fg BJ},’?I us gzg;éz%{l t£r§§ ehngtls
ar emhzmd@l to gesthe brokdsneless Gf gen@(foq‘gﬁtm pe}f@p.@}tmls of Bt that encode
r eSB%Inhgf @Jh%h irfchudle H?o?urfs 35%&@%}% aRhSs) RRA %rz:c &8s
encdode any polypeptidé classified as a
25 0X pmiotoms) agsk EpdFotoxip)tpxinscy Gy toxipyand “Gyytqxin’ eﬂg)edeand
Cry LG TR Sre RmAbgoud HIASY @i RbteindDI ec.
Bi 0 esné&ﬁpclé‘g%%- 813 eannt;l C%roluc knor en g{ngl pwfg()tel(nzom)
Bac respegsvelh 7y agiceingipde npgleptide rpavpicey thetigpeodg pny polypeptide

l'i f egGified H§§@P§' t@&n lﬂ&/emﬁfﬂé N‘?}H' C@Z' @ﬂymﬁ Bry8 and Cry9 See
t huringiensis | ncgcgora

by Féfl‘é‘?%fh%‘é‘l |(’r?9§)rMicF0be’|11t"i"?"‘i§t 9101 ’Fﬁ‘e 6é§°7t Bi3iand Chrlanage er al
3bamdogs)Haciestiveingidhsis Toxin Nomenclature at

lifesci.sussex.ac.uk/Home/Neil_Crickmore/B. thuringiensis, both of which are herein
incorporated by reference in their entirety. The Bt toxins are a family of pesticidal

-14 -




-14 WD 2008/ 011565 PCTI US2007/ 073983 proteins that

are synthesized as protoxins and crystallize as
parasporal inclusions. Wen ingested by an insect

w6 sdos/oiRes M crocrystal structure is di ssol vegchskidgorsoss
al kaline pH of the insect mdgut, and the protoxin is

cl eaved by insect gut proteases to generate the

active toxin. The activated BE toxin binds to

I eCeRb@ng thatlard §BthG4HIed as Fidtok R hddbMseiilizt Q@pdrd’% @r@ltmclusmns
causi ng nmenbrane | esions and associ at ed %
¥ 8

| ysi Wheningssisd by A iBesct Rk the Migersy s eachre ‘éélﬁ%oﬂ‘é"d

st ar Mpdiih®pH 3Nde §B8RE n | #nd tﬁ,e otoRin & cleakdd Btinsed!gut proteases to
(1991) Nature 353: 81 -821. The protoxin form of the

Cry $8%PH dheagtiedprin H’eé‘F?/‘?feg B Foﬁlé' bengls rﬁbep?ésg‘l’r@ﬁtg“t
CHNMPePith@Rkh Ththelil@ctadiufifl B6histakahitRe eﬁﬁasafclaeatswﬁn@nyl lysis
t oxi ns of different %RGCIfICItIeS Jurther reveal s

fi veXlHigRiof b e\ gea'lfeffpeestme@ﬂgn SPYTBY S5 oy L &
t he &ry9910Mange 350NFAGESRE. t hree di stinct domains, vvh| ch
are, fromthe er...of

2\ phar hol nEBENb LRSS i Ricale G AR TR P By e A
to aG)mpdﬁmia iofithd Arhino tadid e@ueraed of -agtde d@iry ©kinbeft défferhe gpesificities
Edrp %u%ﬁg?eq'ealﬁﬁ}/eehl%hlg 80\%9%2 s(: ] e];é‘% X &f(% tSQrugturad%qgm(;ryéQHns
The ¢oompaitd three dintincp daydnst wkush ot, ftdmethe N1t CHenminng aswster of

k . Ki Lt i t , I
S S T e s
St r uatiyragllgl: M@Qhwﬁ'ﬂmpffdaedmacglbhdlngﬂatcfetnod(toras “domain 27), and a

nomeie] Ghyi GHSHAT 8383k o0 1D R AT B AS AAS]

pesti cl activity
ﬂiepl esmedﬁswethnoan ethpsp Qﬁﬁtﬁblnahemﬁe Seg, rﬁfatexar@lt;ésetdzl sﬁtﬂ9é) y

on a%}v%n@%dﬂse%?&“&ﬂ@ﬁSkrgﬁz!l}fe'9t4)é9 apnder this system
t he y and t toxins have been grouped into

cl asses dhe Pewa BeOxHASBENAT IR KE chastife é?q@é‘ﬁ%@‘ the basis of
I dengdsfididal ARty HBARANEiystbh Bad %A Fépﬁééa\/d'lﬂﬁﬁmew nomenclature

informatjon regarding its hormlox ot
sequibpidelesedsls Onfaarm%%qfﬁwncevﬁf‘@ mWA%r thle:fwmatheé%%and

68 Y 264 16906 Hado be‘éﬁ" Ubed A6 c1aR L Fomifds talt@ ofaMmoladifsdqyience
share appr oxi mat e 80% am ng acjd sequence E:ﬁent ity

Si mi Mgiey; ang %n@ theAfip proyigss IROmegtion regarding it %é&gy t0

sgar eha@aruen@eﬂamk )for%ﬁarﬁ;ﬂ%tﬁiﬁr&%aggkﬂmmdmmc htoxms which

identit t al. (1 Supra. . The

o QR ERBSE Pt GREE: Shpbrobmai LHRD il Rauence

S eq udatieg SAmtlhl)ntha Oryesrtgﬁtly togrnm (Inrsafa andmxeslemihareapprbxlﬁﬁtely
rou est both the

711 b b B8R e PETRMEY. e cEERERY LR sl P

accor dandae mlgdnuctldstmdermm@dmehﬁc for signaure squemesr\amnrya target

desi %&?d ft]ﬁenh L LhSE g%{ kées %ﬁ)gén% 8%%@ ?oqﬁ the first and

tenp ure o e ween
par t secardapundsrbidtiRadidssigret & st irdrmnereitie the mdthogy iera, sre

B g\r’ te%e?le,lrlala e‘gfgg%eth \tﬂﬁ‘\g% éﬁ&ﬂhﬁtmeﬁ%@ rp%ﬂ)? (1295t teMPdrture of between

30 about 50°C and 65°C. In particular embodiments, the oligonucleotide primers have a

T of between about 52°C and 56°C, more particularly about 54°C. A number of
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-15 WO 2008/ 011565 PCT/ US2007/ 073983 fornul as have
been utilized for determning the Tm Any fornula for
calculating Tm can be used to practice the present
nmet hods. For exanple, a classic algorithmfor T,

W RPHPat i on based on nearest - nei ghbor the?%ﬂ%%ﬁ%%s
is as follows: 5 Tm=EH (ES + (Rx In (C)) - 273.15
+ 16.6 log[ X] where EH and ES are the enthalpy and

entropy for helix formation, res ectlv

nol fam@a&@amg& whigeq for dpgepmning the W E’)‘Rﬂ Ca@‘af'%ger

t hecal 88 @ed & prafiek thé prcsRI thethddo. nE(QI’&kdfnﬂild @lassiuligoXthnsfot e
salt concentration. R%Chlb t a 1990%ﬁ®ucle|c Aci d
Re sdetefyingtgynaged gn Aeprasiyacieh RhEBOLemchig

enbodi nents, the T. of an oligonucleotide priner is

| cul f la,~Tm= (EH / [ES
312U e P B LOg TS8R o T - (B
1.1144- 14 964 where EH (enthal py) =Y OH ES

(en&ﬁe? }s ?tb@ §8m§l@ r?egrtgo fc]r h%ﬁ)?fonﬁat&)ml: Ectlvéll? R

gaS CO St an priner Concent rati On)
= | 9 the@ild@EOO00E! @)98% (OO0 (maeihgt C)(ls(tggqotal strand (primer)

C on CoggﬁtnFrﬁi Oenld[)&ﬂ})e salt &ngﬁtraﬁ%np ﬁ&cchq’iﬂ etsch Idh bs%* Nbaezg RE&d Res.

etogni ze t onucl eoti d Bﬁ)ners
umseus(z lt)@4q5a=@de| Merepyes, nmmm@o@fnemﬁ,éhq Tw%fﬁtlp nyglgotide
Pal fiift. N daQORE LERI hERIBL hERIAuBLCH that - there are
two 1 ndi Vi primers per pair (i.e., a forward
primer and a reverse prinmer). 20 One of the priners in

each paiq 4@@%@&@@5&@(@))1( |27§15+¢61@4Hg|(§( 9fx 1 1144 14.964
hybr|d|2|n orti 5" strand

si gwbarelEd’ @e‘h%léﬁcez flﬂoﬁ$ “Hepar OPb)r‘gEPS gi0oiep xdP xdeiﬁg_}g\ (molar
5 f O%ar : B&aﬂ{) L'TE)fs)/ Ct\mtall sn&lé}%o&'émﬁoﬁ)& [6O0ST0B0S/ &Y /1000,

ion of st rand signature sequence
(rev@ﬂééﬂpwmﬁ§W?mmfﬁd)oppéonucleotlde priners are

desi gnedy sdih skillbifih R astWill ?éab@da@ﬁayme bBguRAudMdtide prirys used
t he sequence of each strand 3' ach€§9 r.to <$t

pr oBuERtigR e metneds of e "HsnftOi" a@ pa“‘i 1201y 'ﬁ%r’l“ﬁs Suhithsh

pr ogifetare tAb indRGdRaRrEbacier balr (i.d. l’kﬁfoﬁﬁeﬁ&@ﬂﬁerl’iﬁd hedase primer).
ut|I|ze at |east one pair o '

[ nucl eot i rJ rs
B or OBese thepsters 1 o Pal PR R o cirang &t Ty PR 8
| NV BEHidHOGT, thedb' maxlﬂ ufﬁm@fatueﬂ sle@@md:(ﬂoeﬂhe tegepgroupsaf gem@ali r s
co

pri ‘I'rWS Iﬁg{g’%ﬂ% g’htfstgaothﬁ/éﬁ (‘ﬁ)glgpeme 1:y to 4 Borgon i Ltfand of a
ol i giguinaé &qtldnde(r@/rerserpmmer) [ 'ﬁE'OUQque@E‘g enmcxaane designed such

ol i ﬁq at’lﬁ%l Sb eS mcprase I\I/Elo?op?/ ﬁ}% S&Elglfce (){" gaclﬁ &Fanﬁ) §'rt6 Ea%H g%er to

nuc QUENCES gnat ur
2§ eqpedaoe sinphfied copied (i.e.ktho TR amiilifieatmn tproduc} GOWR product”).

2006 D41365, P, WRRULO7AER, o TS B yFheRThder,

e presen I nventi on a suitable
amplification. In certain aspects of the invention, a mixture of oligonucleotide primer

pairs comprising 2, 3, 4, 5, 10, 20, 30, 40, 50 or more primer pairs is used. Methods
for designing oligonucleotide primers, including degenerate oligonucleotide primers,
30  specific for particular nucleotide sequences of interest (e.g., signature sequences) are

well known in the art.
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l ength to permt anplification of novel genes, such as

novel pesticidal genes. The individual priners of

each pair will typically conprise between about 15 bp
wo'shodbasgs 30 bp, nore particularly between appak2088o73983

bp and about 25 bp. The di stance between 5 the

i ndividual prinmers in a pair of oligonucleotide

primers will also be sufficient to produce PCR
products Tﬁé ol%oglﬁ:ie%ﬁ&(ﬁmn%rg did JJFesenTlﬂ‘H/%ntloh Rill BEotfal stidble
round of forward reverse primers are

sel elertgéfuw@el@ht %ﬂrpéeﬁcqhﬁéyf npvel %m%mu@haénlpml pesigidal genes. The

nuclig@liiee pSRod SNGEIS pM ‘Lml&bl&hﬁms@%&% aB&AYSHSER about
for nenbers of the target group genes that are

typi ¥0pi 5o éﬁ%‘éﬁlwwn Fpup) ‘%Pdlﬂéb*wf 251bpp Thp digigagetbetween

nr Qh@-gd@@Ml'pﬁHl'e@ﬁrﬁ ¥y pﬁmléﬁlg&lqge@ﬁe pRaét will A1sd Reusiermnd
round of PCR, f or war d
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30 Sambrook et al. (1989) Molecular Cloning: A Laboratory Manual (2d ed., Cold
Spring Harbor Laboratory Press, Plainview, New York); Innis et al., eds. (1990) PCR
Protocols: A Guide to Methods and Applications (Academic Press, New York); Innis
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and Cel fand, eds. (1995) PCR Strategies (Academ c
Press, New York); and Innis and GCelfand, eds. (1999)
PCR Met hods Manual (Academ c Press, New York), all of
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or quantitative information regarding the level of amplification. Such methods for
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hydrolysis occurs,

30 PCR products can also be detected using two oligonucleotides, each labeled
with a fluorescent probe. Hybridization of these oligonucleotides to a target nucleic
acid brings the two fluorescent probes close together to allow resonance energy
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-19 WO 2008/ 011565 PCT/ US2007/ 073983 transfer to
occur. See, for exanple, Wttwer et al. (1997)
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-20 WO 2008/ 011565 PCT/ US2007/ 073983 "Dot bl ot

anal ysi s" or "dot blot hybridization" is a standard
nmethod in the field of nolecular biology. In general,
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30 desxgned to have a T, of at least about 70 °C, particularly at least about 75 °C, more
particularly at least about 80 °C. When a mixture of oligonucleotide probes is used,
each probe will be designed to have approximately the same Tr.
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each probe will be designed to have approximately the
same Tm -21 WD 2008/ 011565 PCT/ US2007/ 073983 One of
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subst anti ree of chemcal 20 cur.sors o

chemwp@%%ﬁow i feearpy s piersor PLEE HERE RaRle Phigfin
"1 seduad Rdis natpally weﬂrmgbmﬁienmentfﬂee mﬁsowqwepweﬁsed
(optimal ] y.protein enc ences Ly
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t he nﬁdluﬂnﬂeﬁ pro&m:@ld; by)fecdrimenanpmhyqumcsL %ﬂbb@w)lallyrfrqe lo&chemical

mir .
gol ﬁﬁﬁ‘gfoéso?r Og'gr "hem‘“a eri ve%emﬁaﬁynggmgsq%d Bﬁt‘malg an isolated
enmbedymekbsde it fiee df s@juertcesd optoha)ip mﬁ@mtncgkhng:&gquezgas) that

Con%@grgll)lz ﬁfﬁ% ﬁﬁ%@r @tﬁ&lﬁhe 6 k&que‘hc&kfocat’éd Ktk}he 5? am "erkds kPhe

nucl'edti'de sequence t
nat pelahucieofidehimkhe geaomis IBNFuef tharerpanism frong é’h’éhfh@ pEibWC&P“de

t he f k A
5 S 1 S e i

2fmt epntain lepsthanpbent Skbeishs Akp bkb, B3P - IHRAL AdFlqods
t hag. ABRY thatPiral Rk tla@%’mylﬁ]c’weondérm gemmom Mf met@m&n

of contam nating protein. \We
i nv&hich e p@lrynecrbeo&%ws dg1ed Ayroaea shetes ﬁ’é?t?'}t'aﬂy f’?Fé%f é?JPl'a.r
I eC oiERiRARI s prepiie ot pridih RRAdgess thah B0Rt 30%, 20%, 10%, 5%,

or 1% (by dry weight) of contaminating protein. When the protein of the invention or

30 biologically active portion thereof is recombinantly produced, optimally culture
medium represents less than about 30%, 20%, 10%, 5%, or 1% (by dry weight) of
chemical precursors or non-protein-of-interest chemicals.
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medi um represents | ess than about 30% 20% 10% 5%

or 1% (by dry weight) of chem cal precursors or

non- protei n-of -i nterest chem cals. -22 WO 2008/ 011565
Vﬁféﬁb%@%?/ 073983 As used herein, "nucleic ﬁ@i‘/ﬂ§2007/073983
i ncludes reference to a deoxyribonucleotide or

ri bonucl eoti de polyner in either single- or

doubl e-stranded form and unless otherwi se limted,
enconpasaegse AR, ‘YNALIE J4@Siné1fdcd referBféE’td éj&oiyi%hﬁicféotlde or
acids) having the essential nature of natural
nuc|rbgrycisatdenelymsain sitharyinglener dapblesstragdad fag. andynlethded

5 nupeRliSe 1BfitedSenkSngdhs SERRARIN ahh1Bie e, gt demt: Hicdi¢ ¥ids) having
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oo R i A e be e M RO R uBR B nsbruelpsises, gnsompe
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" pol fypepddutiie; st'mridpefnrmdel;ld thahkt. " protei n" are used
i ntercha el
ami no acrf'geet?grgs%‘ 80%%;)9% p@%ddg ﬁd ‘S{rot&ﬁozﬂ'ea %&Egﬁ@&agéeably
ol yhewsimstoirgferntin polymeredf amingueid rvamlwo The fesmy applyde aginp geid
an %o‘ﬂnfel‘sq}l Hhich Iaﬁmrch?dre anab 898 Rsia ek 1saancé9rffcﬁ$aﬂﬂlwapag1alogue
natural l'y occurring amno acid, as wel
nat Wfaceyesprdingmpiglly egeumine awing 281 35 N'@lfl 8 toﬁ@mﬁ’é]é gecurring
her ejnfino acfdflolynteggt h sequence” in reference to a
specified 20 poI nucl eotide or its encoded proteln
nmeans ha¢® Hﬁdthﬁ’é‘"e rull-leagth sequence” masferersdeiireilicdr t ne

Wt | ﬂo@n@dﬁd’t‘l@e éﬁlsd:n&ﬁ@dlﬁﬁﬁﬁ rfanPhalik khé@nHe GLAAE &id sequence
"Native sequence' |nt?nded to neanﬁ%n endogenous
sequBHegntine agino a&‘dﬁ?ﬂﬁ“’@ﬁ@ hRAVB DGR nCEVE GEIFASS & an

or gagﬂeﬁdw;‘o .g?mlarre;lldogexfoué ieqlll@&gt h, Wn}éﬁgiﬁd:eeﬁ_tsbqiﬁnce found in

encodes the,full-len r [

pr ot B 5 SRS Aol i teqf RS st Ffjsaety form of
" encielgdcifihygociised in the context of a specified
cleic 2p|d

e nucleic a f, Gonpr

o 51 t 25 BRI Bimd e B EpQbl aTRERGI i biMex
_nucl “atspafies aopikadnadd mednchag the ;nedelé addicqppoib esi thre, requidite
| nf 01?1] orr%alltl%rrx]t bd‘lre\c/\fg'rang]at B\o? %te Iell crl]eoluge seeaﬁ: %ge 1ﬂtoI asspgcﬁ)f%ﬁlpf'otcgrg
byteuseoc nucl el c ac
enc oTn‘xemg”oanappmb)ewmclnagroconpcncs®dmemﬁ@ddsfltlaft welof codons. A
SeqUERERSicid molecule encoding a protein may comprise non-translated sequences
30 (e.g., introns) within translated regions of the nucleic acid molecule or may lack such

intervening non-translated sequences (e.g., as in cDNA).
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30 (e.g., introns) within translated regions of the
nucl eic acid nolecule or may | ack such intervening
non-transl at ed sequences (e.g., as in cDNA). - 23 WO
2008/ 011565 PCTI US2007/ 073983 Fragnent s an f’/@gi.o 083
WQR0BAHSEi scl osed pol ynucl eoti des and protei hs' ercoda
thereby are al so enconpassed by the present invention.
"Fragnent" is intended to nean a portion of the

pol ynucl eotide or a portion of the amno acid sequ
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hybri drzation obes or

rall
not leagik e@ee'raofbbedpwv%ﬁch A%t “15% aE)BfP% ’%%F‘e%{‘ﬁ
1BT Op&iucledtitidShat dre hie«‘ﬂg BERbridikatdn pmlbysrunet:e@hnds gameyally need
encode a bi ol ogi actlve ortion of a protein, or
it Rtyede %b‘ﬂog@ﬂg YerPQtiog 85 Brofféed as a
hybri di zaduk, aAraphedef opolﬁﬁaeotme imag encodd aigjolngitdligdstive portion
di sc| osed. bel.ow. A hi active
pr ot} ‘?{Ot{?‘&norétd“aé'&’eﬁgg rgaha Can S 814 AT i gﬁlr%%tfr% |pf36frt1)e gr PCR
one pfrhertusiag pethydsttidckedd tdksy. o’f blblhgcalhy\aetmmpgmon of a protein can

2§§%§§%¢£ t E%eola%g%g g rg onD(Qr ohé quhe 01>R1)U8e&{d9 tcﬁ i 1&\%n190n’

ression I n assessi ng
t he eiprﬂshm'the ahcodatt fontion pf B proken (@lgc byl eedomplinant expresfion e

pr of f @& pd
e L el s
(o omﬁplwme:leatldels @agqre frégmen of §guclepgde st@@ncetigatifiodiyy thezxgghods

888 her%%gngél%g at 1@%@16 %2)%8 7%510%5%0 ﬁ%%soiﬁfé %sggﬁogﬁ%gioo

2|ﬁucl5é(bl60Qjéé0 00, 89@3 99% 108G lnllgpfblé%ooolf 3qqhqf|lé189|qg@1guous
pr e%ﬁaéotlh& & upld !he Lensk: Br ReleYiies hieRhi iH 8 fulliessth fsiffhcleotide

herern. "Variants" is intended to mean substantial l'y
si mdiselesed dgfg@nces. For pol ynucl eoti des, a vari ant

conpri sesyzfiafle! i fokeAfledat the A subgihikilyoinilr s@lencey. FOPT €
polynucleotides, a variant comprises a deletion and/or addition of one or more
30 nucleotides at one or more internal sites within the native polynucleotide and/or a
substitution of one or more nucleotides at one or more sites in the native
polynucleotide. As used herein, a “native” polynucleotide or polypeptide comprises a
-24 -



30 nucleotides at one or nore internal sites within

the native polynucl eoride and/or a substitution of

one or nore nucleotides at one or nore sites in the
wiatbdoy/B115¢30! ynucl eoti de. As used herein, a "nagtNi82007/073983
pol ynucl eoti de or pol ypeptide conprises a -24 WO

2008/ 011565 PCT/ US2007/073983 naturally occurring

nucl eoti de sequence or am no acid sequence,
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K L S B LB e of “tho
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po| YRRt 0Othe 'iﬂ@ntloﬁ‘é&ﬂﬁsicléﬁhdalPSrc@Ht §621|u€h%€ flent?b&REN any
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pti des cgn be
c ol CHO PO WBT S BRI Vang teatein ABPOGT iRgana"
par a;b"ﬁ%n&ftéis Ae&bed a@advhe}esmbhe rvaqebﬂnge igtven Wﬁdf(pokyﬂwe@hwes f
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R A e b P o Sk A
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94% 5%&6%6W 796 98% 99% or nobre sequence

iden?qf ‘vhrlant protein is intended to nean a
protein d‘@ananébbrbtcmm infeaded & mvam ar@eieiderived from the native protein

by deletion or addition of one or more amino acids at one or more internal sites in the
30 native protein and/or substitution of one or more amino acids at one or more sites in

the native protein. Variant proteins encompassed by the present invention are

biologically active, that is they continue to posseSs the desired biological activity of
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by del etion or addition of one or nore am no acids at
one or nore internal sites in the 30 native protein
and/ or substitution of one or nore am no acids at one
or nore sites in the native protein. Vari '
WeHEYMIAPsed by the present invention are b?ﬁ‘?gg%zgéﬂ"éb%s
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ZFhuscqueriges 33 oe %@P@@ftfplﬁés Likpwis dheiprgyeint ¢ 8he inyeatiohde

bot By doRGasdBEtH Eﬁhnlaﬁy Q&GMB% hr%gzms 2OwaLAUBAAREs A3 mlfled Bms
nut ant orns. kew se rotei ns of the [ nventl on

enc 81fsas §“I§'é)1’9r'i‘aﬁt&t*’ﬂf “eﬂ“PV‘eé‘bE‘{ﬁﬁsﬁ the,desivest Rip!peical actiyy. ffory o
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will continue to possess the desired_bi ga

act pmoﬁxyg the ypriant must not place the sequence out of rea 1 me and optimally
30  will not create complementary regions that could produce secondary mRNA structure.

See, EP Patent Application Publication No. 75,444,
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exanpl e, pesticidal activity. Obviously, the nutations
that will be made in the DNA encodi ng the variant

nmust not place the sequence out of reading frane and
wWaPidosiedikes 30 will not create conpl ementary ragi/e8807/073983
that could produce secondary nRNA structure. See, EP
Pat ent Application Publication No. 75,444. -26 WO

2008/ 011565 PCTI US2007/ 073983 The del eti ons,
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30  Sequences isolated based on their sequence identity to the entire sequences set forth
herein or to variants and fragments thereof are encompassed by the present invention.
Such sequences include sequences that are orthologs of the disclosed sequences.
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of B&ﬁolég%gﬁggfgpﬁrgewr&}b' o Rbvin Zg’éﬁest th@ﬁr@se@taﬁ\leﬁncﬁm rfbise

the intro nucl eot | 10 Altho
i ns@)@mplermtupﬁgd@dm Wcl@g@gdgl@eqeg@mepq(ve cg)%)gpndg%thgiprotect

t hag, a8 spRTBloRGRY Tl dRYge ﬁélg@ﬁg gtﬁt(ﬁbltﬂmﬁtfed l@UﬁMbcots and
genes, he resent Il nventil on na

oot TRaees Ty sHoule BUBPR e Jirteecl HARed ih R 2ea

190! ¥RERBIAS: HN@k., BIRPBCE. ra@p. jﬂlcé)d’)lpaﬁ“hﬂé}ﬂﬁﬁosé Bamzca

pest-r.el at ed darm% Idréﬁéﬁ'g]ae@ but no eg] zasatt d) .

mondegiessusefii s squrceptsee f eglfagﬁls%fﬁfz) % B e

i nt @é&ﬁethleeBléb @&gmnb(aabrgw»ebmar Sorghuinedighre), miller (@.g( Fee nfiliet
rassi ca

U Bleyeneany B st 20k g ghERRy Guae

as galeh); BtgeoOmillBeERusine coraadriny) sﬁlaﬂd\&l’e’b@fehmy@w Siatuw\),a)lfﬂower

Aok eesPup) S T ST SR 2R 0
peaNicariahd bacurPpowto 6Selavm gtbawmbmganpts G&achisi Hypagiea), cotton
I( fg né?c%%g}um blalrbalcienl.’slmqolysféé) %r% E{r;utﬂ) va@ét &tﬁggﬂ&g%a batatus), cassava

gusine corac
sunfManilexr es(c&ﬂeita)mﬁbﬂi@ﬁaaﬁnm)s ocomyt (Goreswaeife2), nircappler 4rargs

ti n%r%sbslf% n.ug whe g(%tr&s-rsgb % ?o%%nya%%ao) %X@Wm smenszs)

(dycine t1ana acun), potato
26So bmmﬁMuamppwmdo (ﬁe'mmrl(w)a‘émf’scuh W@g)a@aya (Psidium

Ot Lofavaf FARBAMaHPRAFARS T ozeﬁg%y&bymp%f@%d&%aya)

t " pot at o(i‘g? ponoea bat at us cassava

es c msé«m Glpacardi eqsidenele) wacadispa Wace@ewmegr( e’efedémond

nuc '(ﬁﬁﬂzﬁhmyﬂaﬁ‘z%@h%e& IlgarEss) SRLaM e (SdebAdkBsph)), R8S,

(Gtrus spp.), cocoa (Theobrona cacao), tea (Carrellla

Si n@ﬁgeyS»)egetab es, oma.mentals and comfers

30 Vegetables include tomatoes (Lycopersicon esculentum), lettuce (e.g., Lactuca
sativa), green beans (Phaseolus vulgaris), lima beans (Phaseolus limensis), peas
(Lathyrus spp.), and members of the genus Cucumis such as cucumber (C. sativus),
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25 banana (Musa spp.), avocado (Persea anericana), fig
(Ficus casica), guava (Psidium guajava), nango

(Mangi fera indica), olive (O ea europaea), papaya
wdanseasgapaya), cashew (Anacardi um occi denpet/@$2007/073983
macadam a (Macadam a integrifolia), alnmond (Prunus
anygdal us), sugar beets (Beta vulgaris), sugarcane
(Saccharum spp.), oats, barley, vegetables,

or NaGRNbEE %C AN £ %usl&gelmeﬁz?{w imdnRGlald $R1ude azalea
t onmat oes ( ycopersicon escu entu

Lact(ﬁ@godegé(w \%i’)) hygreagsa (M@a%ﬂ(dﬁa@é&fﬂhélbwsg’éﬁbisey

| i ”&oﬁﬁﬁi@ﬁ%ﬂ P&@sS(Q@JaLéFpt Ldﬂwwﬁ))usp éhﬁfodﬂs'-(ﬂl&ﬁ&béfu@%p) petunias
€ genus C ums Suc

cuc et @éﬂd@aqarr\*}vpgl)(&anéss H0oB 0k s phorbia

Bdlddg@gﬁbp;@&ﬁ@sanﬁamﬁj oupe (C. cantal upenS| s) and
musk mel ntals i hcl ude .azal

C.
( Rhododeﬁ&’f‘% ﬂ%?bﬁ‘% b G,?gpof'_ﬁ shigemcy SR 1r5/ennon Shelude, for

h )I;g ;e:ﬂgﬂabmed’ﬁul‘h 80¢h$oll§ll_ Ei:nlb (Bigus Saedt)pSab ﬂlﬁe (Fius Rlliosiy) paslerosa
( Narpérfezgtggs) ﬁgﬁ%re}sap B)g e@ﬂ pine (1§ %E{:%ﬂ;ﬁr%? ﬁl{} gfloatasey pine (Pinus

car naﬂmta)j M’E‘wﬁﬂm&uﬁﬂfuxmmhwehi)s\)mstqnmhmmt(Tsaga canadensis);
EOE 5"“%8 ?P 1%& I;gar rreéra c)od g&ae?uoza se QX 3 ai;‘]etns trrrulilerplrst s%p'«{s siWePfir

i NV gAbiesommabitis) and balsafrrﬁr (Aleesamtsdveea) pnchtagarsulchamestem red cedar
| obl g | Ri Pl

el li Otulﬂy ls)lpca)?zgang AlﬁHaZyeil@\g-g@d)ar@ %ﬁgﬁ;‘? é)r Fkl)'lﬁ In specific

| odgpeppodiimens, plant§ Pf musreswnmmoa)am cmmlmﬁfoeweylplp; qqm, alfalfa,
(2! Wiinow RS AL P&H%ﬁ&) {d o“(e@%m& gR WRAZ ARl ) ;
Western hem QF canadensi tka spruce

{Fi ctebroeyh ete s AN othrreemg@mer(tseqw@\soybwp él@vtﬁ i"é Aefimal.iapdjia yet

firs, tl%y%bcﬁﬁneﬁls cYflplahis bre ofiRd1€S amabi lis) and bal sam
fir (Ab| es bal sarrea) and cedars such as Western red

cedar ( Tihsr blapgp p@megyt inglefle m;kl@t%,@pq PeRvidesgeds of interest, oil-

( Cha%@@@ﬂ%ﬁ@ﬁﬁ(ﬁh@%ﬁdﬁ@*}ﬁﬂﬁ' Sdeds dMntSRR Grchide grain seeds, such as
enbodi nents, plants o

the present inventli g\%are rop
pl anfosn, pheat, Datleyipce SOTgiT,! ryea‘ft‘f aP-geed plapts el potton, soybean,
By as@irfiver, SRGSN BrdsQld, Biize, SBAIE, PRI cocPRRtel LeGudrifdu Plants
wheat, mllet, 15 tobacco,  etc.

1 a | E ot tger b q
enboff niseans apdpess. JReng pidegran fogpt Beagy fenygrsekigybean, ggrden
I N yighans, E3WiRE, nﬂﬁ@ﬁﬁdh rmmtbsamwvmb@haattﬁs amekpeqotetcrral

G her plants of .interest in

provi de 35%8%”]81‘ etedte ““&d }lere"é%é‘g‘%ﬂf) §?ﬁ ¥, more @’a" one (i,
| egumanmss orn:l) aftthralS&Bﬁbal cifject oftthe @sdle.i Bbc‘lvudmf egzmanm “an

? Sl %1 om eeleetnt barl ey, rice, sorghum

§ Sl ‘Eian“%“eeé’a Bl°tS "' ncl ude” cotton, soybean, 20

saffl ower, sunflower, Br assica, naize, aI falfa, palm
coconut, f 3 WG bH AR REAN S0 dvay of
peas. Begﬁsﬁ?”ﬁm (?xanépqysar&}rg‘g%e?tby gﬁ,lﬁsenu re%f(w o
soybbamtiogar den beans, cowpea, nungbean, Ilma bean,
fava bean, lentils, chi ckpea, etc. The article "a" and
"an" are used herein to refer to one or nore than one

(i.e
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to at | east one) of the grammatical object of the
article. By way of exanple, "an 25 el enent” neans one
or nore elenment. The foll ow ng exarrpl es are provided

by illustration, not by way

WQ\E’OQ’@%/)‘Q?SOM%S PCTI US2007/ 073983 EXPERI NEN#%V”E&S%?Q”
1: ldentification of Novel pesticidal Genes |Isolation
of Bt Plasm d DNA d ycerol st ocks of various Bt
strains were streaked on%g pI ates. The 5
foll owi ng day, a single each strain was
I NoExbhlead 1dehtifitaondf Nofel pE3tibEaliGenesper wel | of a

48-wel | pl at T | at es were incubated overnight at
28dsgﬁW%g’?[ﬁfW‘DWe cell's were harvested by
centrif l(gﬁfe'romnoékk oﬁvaﬁﬁﬁbdg s{m'ns vidde sticmketl @8to 4B agargptates. The

1
§or PURrig Fhe irge Sy R S5 Bl ik ERUEERCEALBY 1B media
Wer ger prB offa 4fetelnplart.r Blel atet weird incubtedionctright b A8f@ang 250 rpm.
" CSPRALINELY ha(rggféd %g &lbrﬁu%ammt%mf@r o ARBECL & { ©

Tur e rs vacuum a
f | I temcre@rw@hecmms vere Gswspersed by mrte@n@wd’ 1\%‘@5‘&?6’“\)9!’?1’{

I e VeRNEh
o BB S Pk A izt 178 1 e SRR e e
19| athe dysatesDege mensterred © TughoRilters éQeeae With vacaym ppRdied;nheor
t he gfiafes lveBBHRA t@blﬁ?&g pates!did Qf%éil@dl wttﬁ)PB dRNPE buffeRQQRigen).

Bt genes, both those that are u

gendke plasmigprEpasiopus elwaérv“bgﬁégff?rﬁgé) qﬁ‘éﬁ?"e@@ﬁtweHBQé"g
Cry gene famlies, oligonucleotide prlmsrs wer e

desi gned to_regions of high hopolo t ar get
gr ofpseserafelyigarusteotriad e”§”e6%ef’$ﬂ}é? @5%?/’ s ‘Jdog A g?eesent
16xanpl e, mbhier to gty nVed BPgenEHBGM ths@thd BR\MIMGIogouy enig®wn
t hat, have pestll ci dal. ct I Vit %al nst gnsect fromthe

y
20 GPUEERS o BN PeRsIh ECRRR RS RES I 0 G e IR D se
Oy oli@naeSedtiBprinadrewdk péstgnadtoacgiony of hlglﬁpmmlcfgly&aﬂhinyi, targéte
nucl eoti ge se uence t he nomn S
fr oﬁiof‘%%ﬂing?’b f &engr B Jﬁerﬁ\%afé‘ “&eo‘i’?ss%t & %hr%% eet gl iC
dat atmged laodn @iy gdnegrhartate minctdamews@gmm oeect frwashe

enerated. . Severa re
T N T
des iSpevificeldy the andedtide yognancésdoraliaik knawa Bt Ciytgenes fiomehe Bxget
i i
e T S
sequengmsraled. 7S¢veralAN A areiom alons tha nedlestde weuepcapdhagwere
preg {) claf} 13 the %@mgﬁﬂeﬂ d%?i@l?ltehlﬁk%hts Blre459R8 in AMiNhe chosseg Bt

i nit pri nmer was “sel'ected to give a Tm of
25,  agents.alhgshgeignsofere coined “signature sequence” for insecticidal Bt genes as a

few DNA sequences (17 to 24 continuous nucleotides) were present in all known
insecticidal Bt genes.
An initial primer length was selected to give a T, of 54 °C, and a window of
contiguous nucleotides beginning at the 5' end of the selected signature sequence was
30 viewed. Specifically, the nucleotide sequence within the window was reviewed to

determine if the following sequence features were present:
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conti guous nucl eoti des beginning at the 5 end of the
sel ected signature sequence was 30 vi ewed.

Specifically, the nucleotide sequence within the

W Bebeies reviewed to determne if the foll eer/ig®2007/073983
sequence features were present: -40 WD 2008/ 011565

PCTI US2007/ 073983 1) does not have four or nore

conti guous identical nucleotide residues; 2) has no

mor et hany t wogguag 'hﬁ'\% fOdr oF%BQ%b&%uB&%éﬁH@a‘i n¥¥IdoRidvedilRs;

| ast five residues of t he _nucl eoti de
sequence?) 3) lpago awf?ébatm tHQ SLABHAS OF EIRMNS repifupy widhin the lasifive

C  Zelidued ofkthe ﬁ@ﬁ@om%mfc%mefs@quemen or di mer
structures; 5 resent in at | east one of the

nucl eot i d& se él’ﬂ? we fempsatyieTy Bredet >4 GrbaipC of

pestici da) gedftfé§n((tlforﬁlha1r§1h©r@hiegd'ﬂﬂetﬂie§ and, 6) is not
conserve nucl eo& ($ uences fron1non ta
astﬂf,

anon r
group pg%t i c‘iS BFeng e e elFQride sequences rom gp% farget
Wi t hirbupt dT@egdicidateenes Gike thkadignreit); aMiaS al l owed to be n,

wher ei n i, was, sel ect ed fron1tq %ﬁ consi stin t
adeni ne, O hyni® A& COBTTYES pARNE yplge && P& 119N Ny reSt sroup
seqq&@ﬁﬁhﬂg&kures were present, the nucleotlde

guence of nucl
1l oct oa TPaterS g MBI Himdh e B pRF FaiBreg ophe
f i r swherdibn mauseibcell fiGRhe grbuptdoasisting baibnioks thyedneecyeaine, and
wi thin the wi ndow di d not possess the required
sequ%hce ‘features, then an adjacent w ndow of
cont i guod'éallrwmleemfr:aﬂwss weas preset, g nadedtiyic sagvinagwithip the
cl os '
s Tngsot g ERts Bloobdfr Hedneh Ui ARl i 17 G5
of i g@nmfé’@ﬂﬁ déthpnudmhdweeﬂ@n@e@t@n@@lwmdowd@d@t pRaspsethe

Wit h L hRq QEq%%QtfbaHﬁeJ% h@dSan aajdbdnb& AR 65 co%ﬁ?:oﬁ@ﬁﬁé@ﬁﬁjdea@gq

reverse priners wer e desi gned such wer e
conp*e@ﬁ’@ﬁbhmy“ﬂbl hmelp@btol thee3' stefdircdgnaturs. ardghe process was

pest jeplatidl pe@NGSWatd dnma‘?év%ﬁé omgaaﬁcne%ﬁ&e &bl%#tvefé(behgleﬁ%
about 150 bp apart. hematic of the general pri

desi §ROHICA Bith r‘ww% FEHRGS. FURATOTS OB Srgd rpyeise primers
E@é:_ol_}/tvgg ge(:)sl%g/hgd? gigggfaﬁtll:lay werd donfR 208/ l@]al&&ﬁlldg ?equences in the

I rst IT1C
SYBRYSSYcigy] gaes oimtprest tyat pre g %g‘h‘ap tBPb‘?ytg@%P&P?‘f .%aﬁﬂe%ﬁc of

of atht gmtal prafigt|desigf méthisdoRigg for dtiedirsreduad bBPCR ispedviddee th
fro strain was perfornmed using the
olig ﬁﬂfleotide primers designed as
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descri bed above. Specifically, the Bt plasmd
preparations in 96-well plates were 5 anplified by PCR
under the follow ng reaction conditions: Tenplate DNA

amount: 100 ng Priner anmount: 7.5 nnmole (5
WRMOBAHSEE reaction m xture: 25 gL Anpl i Tag %%S%N?{”Q”

pol ynerase activation: 95 Cfor 10 mn 10 PCR cycle
(40 cycles): 95 Cfor 15 sec; 60 CI mn PCR products
fromthe first round of applifjcation were detected
usi’ﬁ@“ﬁ"””é‘(ﬁ%@)‘m@f@éiﬁo”fIS%QQE%FI *Bye and the 7700
ABI Pri aifrSiQ6LaRE ec@emglmchm O‘B)ifi‘s@mmpﬂd’bfaﬁdﬂt gtahmeterial

wi t h net hods knownln repar 0
' G S & Brag s Dertepieisre s S Ele SR PRR Bl as
gendesotided abdeel Specificaflgshd Bt\pasmmlmrctpatatlorﬁele%bwddplmgs weik S.
at en t 10/ 03 itled "CGenes
Encad‘?ﬂ ‘ﬁAJJEXo'{‘/@? 1}9:3 otth!%\?ﬂlomnﬁfetaﬁ (]ecz?dlltgdl%al Activity
AgaTdmilat@Neaptoemtaﬁ&ng' filed Cctober 23, 2001, which
i s Prvearempunitricoumae etiddx by Wef erence in its entirety.
Usmgumhefrmﬁommnmm i20mb descri bed above, the 12 18-1
pl asmpliTag? SoEIRNA Qﬂyc?ﬁreﬂwe@t&“%ﬂ 88 MnBalMEur ve for PCR
120 R@Rptycld (d@eckn): Ph°G foel 70481 N8R sm Sequence
Detection System and a C value of approximtely 13

was obt %’Rﬁﬁ’ocfu@t@ f&ﬁ%%'r@dnﬁ &f g%ﬁltffcﬂlon w‘érer@&a&di V@ng a
contr ol onpri Si ng t he reaction

o BB st T DAY e T0RABE R SHEiea PEtEten gystem

val H%c%damlﬁ?‘rhmdg k¥Yowdn thBtart P AT3inel ;ﬁ’ép@ﬂ&brﬁird)rﬁ) D® stram
that produced a & value of bel oqmﬁlG were sel e

I$ or 1?1§rltth"é FOWF%/‘Q? SryARRY gras Wassed RRPHRVeLORRY, ‘?’e)pe“%%g
G epR. p:ﬁ?it hbylﬁ@nonSe& QO}’d32RlC1;lri’kdmﬂefd @@Eesmnbodi@\m( veleProteins
rimers fromth een
Pev&(}‘% gestigjflgl @GHYJE’I ‘%ﬁ?l"é‘oc)eolerﬁ’? feray pﬁ]ﬁé@fﬁtog‘ﬂgz’ %O?F Wh}c?)’u nd
of FREER) inoBrh 6ratd Birefedengeinats ahtrety. hHsﬁi@thé OCR@apwllitpms described
for the se VE
t enflloNe- &l @?gﬂg{afm{dﬂepar? %%‘r?d(g du?e%r?esﬁag ard ‘ilh%é ‘é‘sgcr. ner s
20un Erhplm&ad)naﬁthb nmobeId@smtSequdtdceorfsmr Ind@@eplue of
2% € n;rzhéély I}ﬁ was obtacl)nueg ?or%e Poﬁm c%ﬂﬁjolt ﬁq’le?iﬁig@ %tr'épund

everse pri e second
r ouBEhDHinPGRY \tbferPéZRdezgmgmadnes wehﬂut ambgatee@] Awatiestescand

aboveneIa?ed agb g?lue 0 PJM& %98?391%?@%#%@#%9374\%%%(1 a Ct

roun I 'gon otide p rimer T.
vvas videif balow3 4 were sgle@edfor furthiergnayrscand we@ein%zrateé a8 YBR®
ra gbout 650 bp to about 700 bp. A schematic
1‘5 %Eé%%%sgé]eral pri mer design net hodol ogy for the
second round of PCR is provided in Figure

Second Round of PCR
All reverse primers from the SYBR® Green primer set (i.e., the reverse
oligonucleotide primers used the first round of PCR) were used to generate the

30 forward primers for the second round of PCR (i.e., the reverse template of the first
round primers). These primers functioned as the bridge between the SYBR® Green
step (i.e., first round of PCR) and the second round of PCR. The reverse primers for

use in the second round of PCR were designed essentially as described above for the

-42 -



1. 5 Plasmd DNA was isolated fromBt strains
identified as SYBR(r) Green positives in the first
round of PCR and then subjected to a second round of

wERosdess PCR conditions for the second roungctrisS05673983
follows, using the Qagen Miultiplex PCR kit and the

Bt plasm d preparations described above: DNA 0.5 g 10
Program 95 C 15 mn 94 C30 sec 54 C1.5mn 72 C

1.5 fikitodm oﬁéaﬁua@&me StifLrs 2 ThOPH Ffind T, ks fept 8t J81°Q 40 €€ and

indefinitely T CR reactions fromthe second round
wer € e&'ﬁ%ﬁd)}ﬁ gglewfetq]fra:gn@nt%f 5%F &9dp tcg@ogre]oo bp. A schematic of the

el ecCiehRNRInRSs i&ign Rteholl 16z PAE §Rbhd bRAMTE RLR i9fro @& iRPigure
to 700 bp were then cloned into bacterial cloning

vectbrs usi ng a blunt Vector kit (lnvitrogen). After
I 5 gat l on ,Platsiﬂﬁi DA dsIBblateiibm By ﬁtamfiaahﬁﬁai ds SYBR P @pechO

t ent ¢ tro
7 orRRetRT e uee ot ot SidhessaE o B SD Rl Pt R, The
anal pereconditioaofor thk @etcon(ﬁ'gﬁtldy@drSasl f&&)ﬂ&t&ﬁgﬁlﬁhﬁ@a@%ll\&ﬂnpl%
In, order. to, e te known Bt genes
fr on&lﬁgﬁt %qagé/%r?zasfnbd RTeRSFifiPY e 5'\‘7%1 abo Pesti ci dal ggnes

conpbNaiomgug he si gnature sequences used in the first
&hd Begremd rounds of PCR, dot bl ot analysis was

per f @rifedS nfpeci fically, the plasm d DNA from 30

i sol ¢ %d 3bsaam t he i ndi vi dual bacterial col onies was
bl ot $4%¢ drftreinnyl on positively charged nenbrane
(RocHe’C IRrmabbe specific for all pesticidal genes

W t h35X frére ste? gpestep 4gr oup wer e designed to be within
t he TINK d9puet ed sequence fragnent generated during
t he 4¥conuicfimtehd of PCR. A schematic of the general
probe desi gn nmethodol ogy for the dot blot step is

provi ded 1i,p PERQ&E@O& -frot%| tile J&E&Q?&JnWeﬁe a@lﬁ?ia@%@i 1.032 afdfose
have a T. of about 74 C. hree steps

@@ ] egel ele¢feorhgresds, arrddbmqj(pgﬁedpfeﬂr’neqth@f 650 bgg) 70(\pp were then cloned
20081hdlphebRal E’ﬁ[{ngjw ﬁ@l%%%t Vector kit (Invitrogen). After ligation, the

products were transformed into Top 10 E. coli competent cells (Invitrogen). Plasmid
DNA from individual bacterial colonies were prepared and analyzed by dot blot
analysis, as described below.
25
Dot Blot Analysis
In order to eliminate known Bt genes from analysis and to identify novel
pesticidal genes comprising the signature sequences used in the first and second
rounds of PCR, dot blot analysis was performed. Specifically, the plasmid DNA from
30 isolated from the individual bacterial colonies was blotted onto nylon positively
charged membrane (Roche). Probe specific for all pesticidal genes within the target
group were designed to be within the DNA expected sequence fragment generated
during the second round of PCR. A schematic of the general probe design
methodology for the dot blot step is provided in Figure 1. All probes were designed
35  to have a T, of about 74 °C + 2 °C. In all three steps (i.e., the first round of PCR, the
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second round of PCR, and dot blot analysis), the Tm of
the ol igonucl eotide priners/probes was fixed so that

a m xture of priners/probes could be used at each

step. The oligonucl eoti de probes were | abel ed usin
WORBIIED| i gonucl eotide 3' end |abeling Ki ?C?’ﬁéé‘ﬂgﬁ?m”
and used to screen the dot blot for known Bt genes.
Every probe 5 was tested individually and in a mxture
of probes to ensure specificity and validity of each
pr otseondapynd;of BGRa 21 doteiipd patysish sheclinif die0ligqnaeleptide

POS prhirhdt€poBds Wk €)Y sBithafLRMBGurOYf piitders/fadtRt caanBeyiSddsat ¢aeh e

elimnated from further analysis.. Plasg.d.. preparati,on

{ hatieRuite olipABpEle i ppRs 1 el dhing e B Olfea e en
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Ruc P SR d o PP aam s ehlopins TR ErB ok et
(i .eachpb® bp to 700 bp fragnments) and characterized
as "negag,jve'" . dot.. bl nal ysi s )

Soquond Tl ieR e Bliet B Rl for BERMIGERS by i
agablosanalysic ere elimimatsé flore figthsr anekysis. atidseid prepamsiopsthat were

dat ' T 2 L Shalysi

o ARARRS R h%&zgn kY Fl_\l?r WO pREM o afthe RateE alysis. s

18 eqdeserited belowtthassésghbveltpngt h gene was obt ai ned using

t he GenoneWal ker Universal Kit (Becton Dickinson

Bi osci ence). The nucl eotide sequence of the

f ul Pequenrsgrihalysist at i ve novel pesticidal gene was further

20 anal WrfidRidd gafetatdd ARV R eI rSRBLE BOR NQY 853 b to 700
Novel pesticid genes, such hose set forth in

a .as t

SEQP fraqmats) and characirigedas (‘negativeR by fof binb aasisiy aereshgserd:

15 hesgli¥nce edsultsf o kel dublereBEbdd Ferbledmpired4gaidd fluceotide sequences

respect|vely%lmere i dentified 5% the present, gﬁth ds.
e

Nov 8Yailahleinipubli-fatabaseiasing BLAST o L thesequgnee poalysis indiggted a
act patbdtidily Rsve B Seke, the duclddaliOwquedte 1Bf thafislayimth duay @hs
ed int.o _ex i on v.ector

estj ci dal . genes wer I : res
b obraiaseusing s CengraeWplkerd nversal Kig (5600 Dikkingeh Rigicipace
i NS@RE mfalésd(ij@.s?@dﬁda offehk !ﬂm;lls?@lr putgive g@@:j;be,;ﬁdim_gamp iwas further
t. t .0or n r ..activit
51 BB SRR D S Bl b e
des eobdaedforth in SR IDEN@sYRI3eandU. (Gnd tRapatyreptiioptricodetl itlereby set
Publ Art%e}rta §$6 ggﬁOsQZQ (21%(/1 (C)) .rél'sgfscti%eeﬂiov? 6?3 @éﬂ%l%g b)t t%g present

pes{|C| vity again erans —are

di saletoéd Navel peftividalepenaypress, tedthdSor fRsticatat acApip, ascdesdribed
Pub%%g tion No. 2005/0138684. -44 WD 2008/ 011565
PCT 007/ 073983

25

Bioassays

Novel pesticidal genes were cloned into expression vectors and assayed for
pesticidal activity against maize insect pests. Such methods are generally known in
the art. Methods for assaying for pesticidal activity against Coleopterans are known

30 in the art and described in, for example, U.S. Patent Application Publication No.
2002/0151709. Assays for pesticidal activity against Lepidopterans are disclosed in,
for example, U.S. Patent Application Publication No. 2005/0138684.
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Results The results of the bioassays are presented in
Table 1 and 2. 5 Table 1. Novel pesticidal genes with
Lepi dopteran activity GSO01 (SEQ ID NO 3) GS021 ( SEQ

wo20vh11d9s Ostrinia nubilalis (ECB) + + Hel peonstdofo73983

zea (CEW + + Agrotis ipsilon (BCW + + Spodoptera
frugi perda (FAW - - Table 2: Novel pesticidal gene
wi th Col eopteran activity GS028 (SEQ I D NO 5)

Di abrotica virgifera LeConte (WCRW + Diabrotica
undeci npunctata (SCRW - Leptinotarsa decenlineata
(CPB?"’S“IIQI | publications and patent applications

ment i onedhé RstiRSf L Bohdshys Atel fPReéEin TAble I BLH £at i ve of
the | evel of those skilled in the art to which this
invention pertains. Al publications and patent

app| Tabat Ii: osel g&semhﬁrgeneawaw;&w@&ﬁdnhpy reference to

the cam extent as |

pat eﬁrl‘a’lppl I cation Wac @Q&ﬁfﬁr(%iﬂ T‘JQ%Zr dﬁéf‘?#oﬁggpdﬁ}ﬁ%)

indlmmed;um/anskoma)ncorporat ed by refergnce. Alt-Hhough

t he egoing invention -has been describedin—-sone
pDea—AR—SoHe

T TGO — o Cc oI oocouoT

detfd ﬁﬁcqﬁﬁpﬁ/\ﬁ (@) 15 i[I 1 ust rafti on and |exanpl e For

pur pagesipgbn @an1 ty off understanding, jit wmll pe

obv—?ui——t—hai—cmn--ehanges and—pdificati-ons—mray—be
pr acYACLRE A GUPRTH ¢ scope of "the apgended cl ai ns.

-45 WD 20087 011565 PCI7US20077 073983 THAT VHICH | S

CLAI ME nmet haod for ntif novel pesti ci dal
genegablctznSIOP‘FéPi’Fé‘S‘dalch?Fp"i“fhsgﬁﬁ)ptc téfsn gning at | east

one{ pair of ol gonucleotide stmr(SEQq)DNa)ss) n a
fir%L@tHﬂq—?-,—Qgg—(—H?f V{/S pnr‘lflr‘ for a fnrget gr oup
of PRIy waferafelae WeWhailr of primers cofprising a

f or \\avetdotipd dnaBdimpandket&(SCRWEN S¢ pri ner,- wherei nleach

pri m&gnf"m seguence—presentHin the
nuc geB?m}ﬂgageca'ﬂ@ﬁm 6t the |target gfoup: b) |obtaining

a first sanple of nucleic acid material froma 10

m croor i nt erest;
g%m pug]lcahons ang patent applications mentioned in the specification are

10  indicative of the level of those skilled in the art to which this invention pertains. All
publications and patent applications are herein incorporated by reference to the same
extent as if each individual publication or patent application was specifically and

individually indicated to be incorporated by reference.

Although the foregoing invention has been described in some detail by way of

15  illustration and example for purposes of clarity of understanding, it will be obvious
that certain changes and modifications may be practiced within the scope of the

appended claims.
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c) mxing the first sanple of nucleic acid materi al
wWth the at | east one pair of oligonucleotide priners
for use in the first round of PCR and a therm)stable
ynmerase under conditions that are suitable
Wﬁﬁﬁﬂsﬁ’fﬁéf‘atl on by PCR 15 d) perforning a fFFE/IUS?%UW&”:’
of PCR and detecting PCR anplification products,
thereby determining if PCR products are produced in
the first round of PCR g—fl obt ai ni n a second sanpl e
of nucleic acid mt &iAl WEIGH HEAI Ry oor gani sm i f
PCR products are detected in the first round of PCR;
20 f) deS| gni ng at | east _one af 0 onucl eot i de
priners ¥or (dEthod ford ?B@’B’rﬁ’rd“’?“i grgcids gﬁ& h(i%s
speci fi Gompfisiighe target group of pestl ci dal genes t he
lerer ng pflr ! T S CQ;;B?%? Eeg%ﬁn%?alrr?e%ﬁgongcleonﬁe pnmers %r use in
si gmaﬁu:roemscﬁ“q’cartm 1spspe$tm1’or a targttupoupo€ best¢idal eerseqlwemceﬁ
of the tar . m X
nucP &I e &t ng eri a @%Adﬁ%v‘é@@p%ﬁé}ﬁgtgeéeﬁx@%%féﬁmggrr
of tatgeg(amgniitel@tsccmawp premx,ﬂt in theguclgetideisequerses @é@dﬁfﬁetrgmﬁd
of PCR and a th %E §
conditions t at are SLF?‘PAE‘I e o?mgn%ﬁa?l??g#ﬁgﬁ%&a PCR
landHMdrmhmr@lraer%cond round of PCR, h) separating

any PCR anpl b)f | cabil AP trRd Wbl HrACEIE 86ld Arekidl Qvith FIRCO Rdst
round of PCRusi ng agarose gel el ectrophore5| s.and

i sopeeraifgf pligenesiconiderinersdor vse gheAvsrorhol PR eAdS

an alpéehotab WA AP dyrhd?Re Dbkt &inditiokd that hreAGIABIRLE: dipYification by
mgrl se a putative novel pesticidal gene fragnment;
- 46

@ 2008/ 011565 PCT[ US2007/ 073983 i) cloning each

1gucl ei ¢ aci dgfr a%ﬁﬁﬁmnhg’ﬁ frsEro@ldOf POR ak®ddieating POR
transf orm ng host cel i vect,o

who REP ieEbs Pk hrgety deBHane § G RinGuhin e RiRCIReR in e '
f r aggmeabeparsol ated in step (h) k) pr eparing nucleic
id I f divid
conpr i of g acbl orfH AR SIS eEIEEE ] neRe 08 8 o
aci chiGaurgdness if PORpioldects areldetdcebd ail thb Gst roundf@ARes t o dot
! ot anal ySI USI (gglgllllgggll td?lr gg?egfon,gc?}lhclg{n%e BRIE&JS i‘dr%se n

or all kno ene
whe ik eécondromiodf ePICR thet ischpé i fagfimeth¢ targsodraitped pesticidsltgeqes (the) palr

th atof nmerllsoéom %%1%? 5 ?ogwegr%r Bﬁﬂg a%{ﬂ & rqujse Mngér, \@{&?eliry e%t?prﬁﬁ&p
conpri ses a Ive novel pestiCl al gene
f r agangetst 3 signatlre sequence present in the nucleotlde sequences of the target group;
g) mixing the second sample of nucleic acid material with the at
25  least one pair of oligonucleotide primers for use in the second round of PCR and a
thermostable DNA polymerase under conditions that are suitable for amplification by
PCR and performing a second round of PCR;
h) separating any PCR amplification products produced in the
second round of PCR using agarose gel electrophoresis and isolating nucleic acid

30 fragments for further analysis, wherein the nucleic acid fragments may comprise a

putative novel pesticidal gene fragment;
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m anal yzing the putative novel pesticidal gene
fragnment. 2. The nethod of claim1, wherein the

m croorgani smof interest conprises a Bacillus
videgobpak@nsi s strain. 15 3. The nethod of cl aciyg2007/073983
wherein obtaining a first and second sanpl e of

nucleic acid material fromthe m croorgani sm of

i nterest conprises preparing plasmd DNA fromthe

Baci | I us thurjy ngi eRging esthhadiflc acg@fréjgrneﬁhﬁto%wﬁ% v@étor
claim11, wherein obtarning nucleic acid material from
the mi croor gahi sm"é‘Fqul’ﬁ‘t@%@%Felédﬁﬁﬁh%‘é@'?%‘(ﬁﬁﬁﬁ Yiprepmke

5. T 064 cohprist dleMudieic ¥HE fr@{;rﬁbn‘sh&létéﬂrlg gibp @y;oup of
pestici dal genes conprises Bacillus thuri ngl ensis Cry

genes. 25 6. Xhe REPHHEG n¥Fleie pdd samples fiomyiadin MEOSE%W@EQS
gomn@ﬁgﬁgéa&ﬁnwul us thuringiensis Gy genes that
have pesticid acti vit ainst jnsects fromth

order Col eop‘s er a Subjst ’Tg he- @]%"(cﬁjo*&mBIFS prg the, 1ad iAol hos
whergidniet bedot blosdnalyasiiihglibeREProbey Ritiafe@pecifefof mmﬁiowg

gquantita rea I me PCR -47V\D 008/
Gkt B e B i KTBot D ST HIGHR AJREIGR 2P FEmGR, splafedin
t he sﬁdpr(slthart@md@écteﬂﬁalm@h@wbm aalsis Step benpisSpnadavof

EO Iuorles ent) {"‘i‘ the fluorescent entity being
aparfﬁ’lv%ps e ﬁcﬁeg g}% e presence of PCR products
and provi di ngmp smgaiahngnhad pitaide havel festicifabgne frggnadnt. PCR
products. 5 9. The nmethod of claim@8, wherein the
fluorescent entity is a dye. 10. The nmethod of claim
9, wher ei2n t hEhcayathddof S¥BR, w%e@nemicm@rgauism'ﬁhiatcmt hod
of ¢ | ed probes that are
specéloﬁpme%aB%ﬁ S%fr(}m%%sz} CI dal genes fromthe
target group used for dot bI ot analysis are designed

to be spgci fifhelfiindd of BGinPS) WAERREBairidk & 16 204 E‘éc@do‘%arfnple of

acid fragnents generated during the second round
PCR. nugicpid mpfpsialfsqnh B mifroQrpagism qf IntQRY FRMPTIsERICHE B asnid

pr OblgﬁAlﬁ%ﬁmdméQ&aﬂiwtzhubﬂTgJenszs%ﬁﬁhYSI s_have a thernal
nmelting tenperature of about 70 C to about 85 T.

13. The nmethod of claim 12, wherein the T. is about 80
30 4, The method of claim 1, wherein obtaining nucleic acid material from

the microorganism of interest comprises isolating DNA.

5. The method of claim 1, wherein the target group of pesticidal genes

comprises Bacillus thuringiensis Cry genes.

25
6. The method of claim 35, wherein the target group comprises Bacillus
thuringiensis Cry genes that have pesticidal activity against insects from the order
Coleoptera.
30 7. The method of claim 1, wherein the first round of PCR comprises

performing quantitative real-time PCR.
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20 14. The nethod of claim5, wherein the at |east one
pair of oligonucleotide priners used in the first
round of PCR is designed to be specific for a
nucl eoti de sequence present in domain 1 of

W@/ t huri ngi ensis Oy genes. 15. The n%‘%ﬂﬁ%m%yo"”“
claimb5, wherein the at | east one pair of
ol igonucleotide 25 prinmers used in the second round

of PCR is designed to be specific for a,n
Sequencé pr cEhemethod ofielaiE Tn Whergin ttterff p Prﬁéfls perqormed in

t hukd HBIRRF 8 fikbr¥scEift RRRY, tﬂe&]uoﬂé@@nfﬁﬁhh@émgfsap@blaloﬁmdlpatmg
wherein the Tmfor the at %ﬁSt 0

ol 1 GeREETSEG b it HERCeRRp oy B maniy ghre
oupeuc®f PCR is about 50 Cto 30 about 65 T. 17. The
nethod of claim 16, wherein the Tmis about 52 Cto
Jbout 56 C. -48 WD 2008/ 011565 PCTI US2007/ 073983 18.
The met bpd ofheahatiahol ¢laint®; mbeminalrealupreseegt antiey ipudygt | ve
novel pesticidal gene fragnment conprises nucl eotide
sequence anal ysis. 19. The nmethod of claim 18, wherein
t he nuclieot i e mwitpdericleimph alhyrsinghe dye sohii Saigen.
sequenci ng the nucleic acid conprising a putative
novel pesticidal gene fragment and conparing the
iducl eot ildle sBprestkad oftlaimhb Whatehthe Jabejrg\pEqbeybidtiarespegific for

geng, lbnoc\rgg%mial:gbﬁeg fr@hxlthé‘tgr%%&nﬁ%ﬁéd%%t bl@ﬁmas}sm e

t here term it the fragnent pre

Th edqmnmq b@tpeeﬁaqu 1SN PFASFE 41 tb%?ﬁstemcﬂ mglaanweffﬁtgd

themﬁgghwsggggnmn@Mﬁaﬁgve novel pesticidal gene if the
fragnent is deternmined to be novel. 21. The nethod of

claim 20 further conprising cloning the novel
1pestici dal  gRNBethdi oF cRink | G¥Hertth ti€labadd Rotds ased &5 dorbipt

h da] f th d
by Eshbbss et b o) oRER AT e saR G

21, wherein asseSS|ng the pesticidal activity

conprlses per g¥%g an?ggg@qéwéﬁggggabTpﬁygethod of

claimi,l Swhe
ollgonucleotlde prlners specific for a target group

pestigida n.th leotid
2gon‘pr i sel pri %tg?qﬁcgsf%é"rlg v t{hé m{‘as{ow i &f()llggﬁc eotide
honmpliagy usht ar el filsyroand ofrPé:Rbedwgmfd to bhgpecifie gnetl nggleptige

271 SaierP BrofER A8 1 of e Budles MDREELS Egel Vel o2

primers m the Tirst und of PCR
are used to generate the forward prinmers for the

second fsou nq'hg fefRSdof claim 5, wherein the at least one pair of oligonucleotide
25  primers used in the second round of PCR is designed to be specific for a nucleotide

sequence present in domain 2 of the Bacillus thuringiensis Cry genes.

16.  The method of claim 1, wherein the Ty, for the at least one pair of
oligonucleotide primers used in the first and second rounds of PCR is about 50 °C to

30 about 65 °C.

17. The method of claim 16, wherein the Ty, is about 52 °C to about 56 °C.
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25. The nethod of claim1, wherein the forward and
reverse 30 oligonucleotide priners used in the first
round of PCR are conplenentary to nucleotide

WEHeeaes W thin the target group of pesti ci gay/ugRansr3oss
that are between about 50 base pairs (bp) to about

150 bp apart. -49 WD 2008/ 011565 PCT/ US2007/ 073983

26. The nethod of claim 1, wherein the oligonucleotide

primers yged 2 rhdtRd2EEHRA, VALER apd] zﬁ’@haﬁtﬁar@@%@nge@ﬁadﬂ
to generate fragments of about 600 %p to about 750 bp

i n [8pgitgmest comprises augleotifeteaencanalysit- 26, wherein the

ol i gonucl eotide priners used in the second round of

PCR are designed to generate fragnments of, about 650 bp

to about %700 'B;S“‘?“H’dlogﬁ‘@‘f‘hl.& Berei¥fie iHElpqiigE Sgpence anansi

Vi er Rimpriste Sdquéicing titnutie aéid ostepriddigha pafativcbhovel pesticidal gene

ol igonucl eotide pringers far use in the fi.rst round.o{

PCR Faggientan g%%ﬁ?g t&le fan]eoflﬂeeseﬂlgpzéeeqf thegﬂugﬂbe lzﬂgvel pesticidal gene

pest frapimdad withealika owD pastidided §énes thepabe deteintiginguf thel fiaginene it

of all nucleotide sequences fromthe target group; b)

ideH?V?ying signature sequences within the nucl eotide

sequences 15 of the target group of pesticidal genes,

erein si gpat ur.e .s n (is L egl

Kot ogy et an et S LR SRR e Sep btk Alhgoneen

sel emtatimgnaeval pesticidabgenp ifitheefraginemtgs determined ®ibe noved

initial primer length is between about 15 bp and 30

bp; d) performng a first round of screening for an

ol i gonucRéot i e m@@dpf Flaer 20sfadhes pereprisinig el opimg demiopd pesticidal

P Lo Dt Al wi " . .

| g 3 A YahoPlha oot el R e B

huc| enceded by the govehpesticiddl gerge t arget  group, wherein the

initial wndowis initiated at the 5 end of the

nucl eoti de sequence of the signature sequence; e). .

det er mi ni2Ag i Fhetprshad o Flai 2ldwherein asewine ipecssticidelastivity

| ni tdodprised peMbrERW tidssay.he sequence features of (i) -

(vi) below. i) does not have four or nore contiguous

identical nucleotide residues; ii) has no nore than

boVO guanioBe OTheHdtRRl oTClain® 5 vl thadtldabtiont pair dfatigontiblvaide

rest gnurr?esfs s%];m 1ch teor 5 targ(:épgrog;}c oftplgs%c{?ia Cgler(?e(:)stulse e1n ﬁl%%lfls? po%gd of PCR
comprises primers that are specific for regions of homology shared by all members of

the target group.

25 24,  The method of claim 23, wherein the reverse oligonucleotide primers
from the first round of PCR are used to generate the forward primers for the second
round of PCR.

25. The method of claim 1, wherein the forward and reverse
30  oligonucleotide primers used in the first round of PCR are complementary to
nucleotide sequences within the target group of pesticidal genes that are between
about 50 base pairs (bp) to about 150 bp apart.
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30 iii) has a T,n between about 50 C and 65 C, iv)

does not formhairpin or dinmer structures; -50 WO

2008/ 011565 PCT/ US2007/073983 vVv) is present in at

| east one of the nucl eotide sequences fromthe garg%%s
WQRWEP118ES pestici dal genes (i.e., the al i gnnBh{/US20070

descri bed above); and, vi) is not conserved anobng

nucl eoti de sequences from non- target group pesticidal

genes; 5 wherein -one nucleotide re?i due withi.n the .

nucl eot Péle sHiursthod obglaiAyl, wagTPB RePlignuclselidgprimery used 1o

N, MOh&EL&Idothdio? PARYredSiLiRAtd derste freghanth of hisum 600ebpgs ahopt

consi sting of adenine, thym ne, guanine, and

cyt B9ibad lergth-se| ecti ng the nucl eoti de sequence wit hin

the initial window for use as an oligonucleotide

rimer if all of the_se ce f.eatur.es aof st k
gr esent 27~ 10)m é’éf'f‘%gfé;ﬁ’ﬁg g’ é)hgon\}lvlaﬁodﬁ\?vg @Térﬂseﬁ i
CONhi HdONESrolMAQIf BOR iackaiBsiped mpyenergte friagmdnity of abank Gy to about
tovx?org thle 3 end of the signature sequence within the
nuclBFPiyE" & quences of the target group by one base
pair if the nucleotide sequence wthin the initial
wi ndow dges gl iR Bl PlyrbRR SMIENG Rali@R piaR Of
step (e), erein the adjacent w ndow i s equi val ent
10 n blezogidckeotide rrimersi fof ust & thefilstrewnd of RGR §hat isspegific for the target
re ' = £g). with the adjacent w ndow

pgrﬁﬁda&%es%faglgg[efnég)comp&sgl ]

unt nuc e sequence with all of the seguen e

features is ®dentprdpring aselignmen| ofaf @udentife gequaaregimm e

seq fpor the target group is screened; and, i)
ot

sel a second signature sequence within

th

nucl eoti de BequédffEsmssignpEreseugRes \j‘r’lﬂﬁﬂ’ea’f'deonse sequences
1pesbhi thé Akt HEPRT pasacidd Geded WheReh AdighatutedB@lende@umdssend
20 screeni ng conprising repeating steps (c) through
( h) regivn REhenHdosy erysen %‘g@ﬂ%@w’é t‘?gﬁ%ﬁé ﬁ’%@p’i f no
nucl eot i de sgfuengRctitigtah indal pihertidngthf whdrelti € iriisal primer
identified by scr eeruézrglﬁﬁi %(gll)ﬁe first signature sequence.

| &

29. lepph ishepwrspehept OD:wvherein the T. is about 52
"C to about 8p " GierfomBngOfirsilendrof tdnceding forah alignn@@gotide

erein desiqgning at. | east. one. pair of. ., . .

21 QB‘HEFSF%P‘%&@G %(‘TEPREF E5ipyjsing FigWite ap it windpw of contiguops
PCRnlidkatidésSf 8 pigwitdré seqliepce witten tha mga¢otidgyequancasfof the target
pesticidal genes.c I . el ' 1&ud
R oo alop aereERE i TRILT R AEd e Bl otk hiti 8 ssquence
wi t bf thhegmsirbeduatesscri bed in claim 28 30 such that

cach pair of i ! GRRNGRYH HEmRIcHR'sSqeiicc SREF hd ichP"
as many pesticidal gene _
25  window has the sequence features of (i) — (vi) below:
i) does not have four or more contiguous identical
nucleotide residues;
i) has no more than two guanine or cytosine residues
within the last five residues of the 3' end of the nucleotide sequence;
30 iii) has a T, between about 50 °C and 65 °C;

iv) does not form hairpin or dimer structures;
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within the target group as possible. -51 WO

2008/ 011565 PCT/ US2007/ 073983 31. The nethod of claim
30, wherein the m xture of oligonucleotide prinmer
WwWe00§01963i gned i n accordance with clai m 30 i sctesot/dr3oss
the first round of PCR 32. The method of claim 28,
wherein designing at |east one pair of 5

ol i gonucl eotide primers for use in the second round of

PCR that is specif{jc fi@prelchiin af 184:06He ogfh@ldﬂcl&ftlde sequences
pesticidal genes conprises: a) using a reve

ol i Jepuies et %{é“lb‘?flpﬁ%‘f“d?lr%hﬁst('l‘f‘e tqu %{*m% e?fanfsz* abpygiRay

generate a forwar gg{ol | iR U6AsE9Ed AonBhiid1Btidé SeqhidhBes from non-
second round of P b) preparing an alignnment of all

nuc |8t SEwP BesYEidH 8%t r om t he 10 target group of

F!)eStWHéfeﬂladne g@aaﬁldé Qsld@eswlgﬁn fhe h@!@h&@seqﬁdnms;gl reaéwedas
n .the seco

P il BE Pt L B e frouds Sibendhork e wibeambinor
sequééiesthyminef duenihgagdytqginoup, wherein a S|gnature
sequence conpLi ses_.a.regi
nmenbers of t t aFeée Pn%tgg ﬂ’ﬂ)deo{lﬁeos e%en?egl};lﬁhl? ﬁ'g msltllagl; ‘ﬁwa W éor
S equredissen wiguhutleotilh pdmsn' ifjall défhie seqeacedentyes afstep fo) rretposent;

econd round Qf PCR GALE
lZoeq uence us ecfﬁt o & ‘“hg%a'i ahbaceng\vlv g“rdgﬁ%éé&%gi UQF‘%C%%S by
pr i meevingskdfistwindev foivastther 30 endcbf dfe mgﬁ@ﬁte smt)uelpwe wiithimrtheng
ste I
seq El%clggt)degﬁgr{é?*of(ﬂ#e) tar%f:t g%ug b n e Fé;[gatnj L}fr‘ @e H\?&:‘l"éoﬁ&’é §egl?ence
| denwithin thelintiadiwindbe dedsmgt Ihealhefdlecsequcae fe@@esdqer e

L WRfifde AikBNSLRBIAS LRI g WIS GO Midi BHAEL 1Betn

e nmet ho , Wherein
b?oout 52 C tdl)abompefsmg@eps (sM—(gTWéhWéﬁﬁwmonéqwrmlez

whergkiBofhe 3d @B Yidlan bERS leq@ihee RiMufes RfideARfied or until the entire
ol i gonucl eotide prinmers for use in the second round of

PCR sigrafurci sgquepredprthe taregt eroupds scfespifetndyr oup of

pesti ci dal geiFles QQ&Hﬁhg§$&oﬂﬁ$gthﬁferégq1@nJ@Mﬁlmtﬂe flcleotide
degenerate i gonucl eat i de, pri nmer s I n accordance

Wi © FeqIeBCe et M HTRFLEEYR aesticidseenss ndperoaning addiana gangs of
PRI rscREnifd ¢o@gﬁsﬁﬁg fé@édndgstﬁfsl(ﬁﬂﬁrsughﬁ(hﬁﬁﬁnﬁ ittfel s6cdh @ §igRsure

Do SPRHRBLe 609 TS SR 0SS! BETR LR T WD SR eegEne

The tefiRodgrafuredeqicite34, wherein the m xture of
ol i gonucl eot i de
29.  The method of claim 28, wherein the Ty, is about 52 °C to about 56 °C;
25
30.  The method of claim 28, wherein designing at least one pair of
oligonucleotide primers for use in the first round of PCR that is specific for the target
group of pesticidal genes comprises designing a mixture of degenerate
oligonucleotide primer pairs in accordance with the method described in claim 28
30  such that each pair of oligonucleotide primers is specific for as many pesticidal genes

within the target group as possible.
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primer pairs designed in accordance with claim 34 are
used in the second round of PCR 5 36. The nethod of
claim1, wherein a mxture of degenerate

ol i gonucl eoti de primer pairs designed in acg
WOQR2Q08/0E15¢§ m 30 is used in the first round of’gﬁége"%ﬁwa”f’

wherein a mixture of degenerate oligonucleotide priner
pairs designed in accordance with clai m 34 is used in
t he second round of PCR 10 37. A netho

i dent i f yilng Pesvatthedefglain jhwherpig the rﬂbw{ﬂogabgwc(lwhge

t ar ggher gﬁl%uﬁs?ﬁed kDQWsHdGRORER clhifE30mehdao th thofifer rosidrg PCR)
designing at least one pair of oligonucleotide primers
for use in a first round of PCR that is specific for

the target grwaetm‘d dJenns2s, tvherelpaesﬁgrmfg ap lehstBiiespair of
conpri si e, pr
T T e T e
pr easpt group dfpestividallgens caleprdecjuences of the target
group; b) Obt al mugl Qrgvgrrsesslg?mloﬁdegnnﬁpﬁirﬁ'ttFe fﬁ&'r&{md of
organi sm t he

material frof an ( I nter m X1 n
f i r BER segepérate offornerd|obpanueledtide prmenin die segoncropeofy R

| east one p@nd %{epg%ggagﬁgg&n%gt 6%2 nBILJFRE &qﬁé?erstﬁﬁ‘n th

the first er nost ab
1Pol tpreer gee Qfmebemndel@qmns 14 denign @ mgrswltgosqﬂepmﬂ msmfebfor use in

arrp [ YcrPCR, d) perfornming a first round of
hlescfggpéiogl(q:ht?n PCR anplification pr. oducts ther eby

det ernini ng ¥ Pcui@nﬁfyeweﬂngm@rs@qumcsﬂwe@a the guglentidg ?cﬂ‘é"c“ces
rou Bﬂh@farg%%upzéhéém Q tite E&u@nc@%ﬂﬁi@es&&@énﬁoﬂ%mology

nucl ei ¢ acid nateri al : om t he org anismif

D ohs6s lasite S e raeh e 14 YT B RS ppncq ysed t
1@ S GPn Mk rBderde PAmbr BN e Eb%blfd x@ﬁndQJf PQRMUGERAD! tdehemgnﬁmres
for use in a second roun E’CR that is Srﬁﬁ é undof
t he SqaaFTgREsed FulFpiER e fRfeeo 1%)%? eQtiqe prigper ussl jrf drst o
compersing a forward primer and a reverse priner,
wherein each primer, 3Q tar uen
present in t Hg nl}lf’f’f%‘l‘{‘%séepg Zéjgﬁ“@éé‘g SEHngstug? Setc Eotide
gro lskmuence bith m&&@&&ﬁhﬁ%ﬁﬁu@ﬁf ﬁddBEﬁlﬂZh(D%&@&ﬂg thcgl)ucleotlde
ZB] "éﬁ g second Sa er th rou gCHat erial wth
he SELCTCE 556 & repvgfsf 6? | &Eﬁ? ée primers for
use in the second round of PCR and a t her nost abl e DNA
pol yrrer ape urﬁ% met%&%%‘cﬁaugaf &r@%ﬁn il £ ﬁlﬁb(gu@?i ‘g: tfogf)out 56 "C,
anpiification b orm ng”a second round
PCR;
34.  The method of claim 32, wherein designing at least one pair of
25  oligonucleotide primers for use in the second round of PCR that is specific for the
target group of pesticidal genes comprises designing a mixture of degenerate
oligonucleotide primer pairs in accordance with the method described in claim 32
such that each pair of oligonucleotide primers is specific for as many pesticidal genes
within the target group as possible.
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5 h) separating any PCR anplification products
produced in the second round of PCR using agarose ge
el ectrophoresis and isolating nucleic acid fragments

wW®tookbiikfer anal ysis, wherein the nucl ei c ace@r/us2007/073983
fragnents may conprise a putative novel gene fragnent

that shares honology with the genes of the target
group; 10 i) cloning each nucleic acid fragnment into a

cl oni ng 4ect Ofge phothdd: @H%Epﬁmvﬂcgeln ARtmiclel o oMichltk1ddnge

cloning vectors, wherein thée cloning vectors conprise
t he DHURSK BAIE dadgngd iy asenreanea Witk glpimy 39crq ysed ndhys sepppd rqund of
prepmig. Nng nucleic acid sanples fromindividual host
colonies conprising a cloning vector; 15 1)

subj ecting the nucleic acid sanples fromthe

indi vi dugb, hope mettdld@htigien f, vhehein abhlsaﬁ;reacrfaégéﬁér&e usi ng

| abel ed obes that _are specific fo nes
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| sol eluRbfPORsémARvHeR)n 4 MHidturd f dBgEnerad @ligmudebtide plimer patie
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target group; and, 20 m) analyzing the putative novel

9oene fr agqent A meEh%g for identifying novel genes that share homology with a
target group of known genes, the method comprising:

a) designing at least one pair of oligonucleotide primers for use in
a first round of PCR that is specific for the target group of genes, the pair of primers
comprising a forward primer and a reverse primer, wherein each primer targets a

15  signature sequence present in the nucleotide sequences of the target group;

b) obtaining a first sample of nucleic acid material from an
organism of interest;

c) mixing the first sample of nucleic acid material with the at least
one pair of oligonucleotide primers for use in the first round of PCR and a

20  thermostable DNA polymerase under conditions that are suitable for amplification by
PCR;

d) performing a first round of PCR and detecting PCR
amplification products, thereby determining if PCR products are produced in the first
round of PCR;

25 e) obtaining a second sample of nucleic acid material from the
organism if PCR products are detected in the first round of PCR;

) designing at least one pair of oligonucleotide primers for use in
a second round of PCR that is specific for the target group of genes, the pair of
primers comprising a forward primer and a reverse primer, wherein each primer

30 targets a signature sequence present in the nucleotide sequences of the target group;
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g) mixing the second sample of nucleic acid material with the at
least one pair of oligonucleotide primers for use in the second round of PCR and a
thermostable DNA polymerase under conditions that are suitable for amplification by
PCR and performing a second round of PCR;

h) separating any PCR amplification products produced in the
second round of PCR using agarose gel electrophoresis and isolating nucleic acid
fragments for further analysis, wherein the nucleic acid fragments may comprise a
putative novel gene fragment that shares homology with the genes of the target
group;

i) cloning each nucleic acid fragment into a cloning vector;

j) transforming host cells with the cloning vectors, wherein the
cloning vectors comprise the nucleic acid fragments isolated in step (h);

k) preparing nucleic acid samples from individual host colonies
comprising a cloning vector;

) subjecting the nucleic acid samples from the individual host
colonies to dot blot analysis using labeled probes that are specific for all known genes
from the target group, wherein a nucleic acid fragment isolated in step (h) that is not
detected during the dot blot analysis step comprises a putative novel gene fragment
that shares homology with the genes of the target group; and,

m) analyzing the putative novel gene fragment.
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