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BACKGROUND OF THE | NVENTI ON The present invention
provi des novel codi ng sequences for use in plants. The
codi ng sequences e@&%ﬁ&xﬂoﬁﬂ&?ﬁh&ﬁTinseCtiCida
protein toxic to a W dé range of | epidopteran species
crop pests. 5 Commercial fornulations of naturally
occurring B. thuringiensis isolates have | ong been
used for the biological control of agricultural insect
pests. Bt spores and crystghg obtained from
fermentation of Bacillus thuringiensis species are-
concentrated and fornulated for foliar application
according to conventional agricultural practices.
Menbers of the famly of Cryl crystal proteins are
KnoWUCKEGXIDE 'sEgUiEmEs' FENCPDING MSECTICID A0 PREAEINGN

i nsect |arvae and are useful as agents for controlling
| epi dopt eran i nsect pests. The precursor form of Cryl
S-endot oxi ns consi st \@fi1fue Lk mately equal sized
segnents. The carboxy-termnal® portion of the
precursor protein, or RaidRyimbimegnent, stabilizes
crystal formation and .exhi bj 0 i nsecticida
activity. The anino-téﬁWFﬁ%b£§@$¥mbf t he precursor
protein conprises the geydrick SRRt of the Cryl
protein and, based on 15 alignnent of conserved or
substantially conserve dudiobess within Oyl famly
menbers, can be furt -Hivided into three
structural domains. Tﬁggga¥ﬁﬂg%¥%§b-donains are based
on a three dinmensional crystallographic structura
nodel of a Cryl A S-endotoxin in which the three
sub-domains were referred to as Domain |, Domain II,
and Domain |11, respectively as neasured fromthe
amno termnus of the protein toxin segment. Domain
conprises about 20 the first third of the active toxin
segnent and has been shown to be essential for channe
formation (Thonpson et al., 1995). Domains Il and I
respectively conprise about the central and
carboxy-term nal segnments of the active toxin portion.
Domains Il and 111 have both been inplicated in
receptor binding and insect species specificity,
depending on the insect and S-endotoxin being

exam ned (Thonpson et al., 1995). 25 The |ikelihood of
arbitrarily creating a chinmeric protein wth enhanced
properties fromthe reassortnent of the domain
structures of the numerous native insecticidal crystal
proteins known in the art is renote. This is a result
of the conplex nature of protein structure, folding,
ol i goneri zati on, and activation including correct
proteol ytic processing of the chineric precursor, if
expressed in such form to release an insecticida
toxin segnent. 30 Only by careful selection of
specific target regions within each parental protein
for inclusion into a chimeric structure can
functional insecticidal toxins be constructed that
exhi bi t
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i nproved insecticidal activity in conparison to the
parental proteins fromwhich the chineras are
derived. Experience has shown that reassenbly of the
b pgpai ns, i.e., assenbly of a 2 WO 2008¢9@%2006/033868
PCTI US2006/ 033868 chinmeric toxin consisting of domain
I, I'l, and Ill of any two or nore toxins that are
ORI oFf Wr, results in the
BAcggg,(tgr uctlogn’fo @% eln that exhibits faulty crystal
. f dihemtrdsent mmndbmprdvhbs ooveh kating $egoknces foamye thailant. affhe coding

nsecti act, vi irected to a eferr
seqnd R Sobb i n5 il BTt o Rl LS SRSt seces
croppedtsi N wi || exhibit good crystal formation 5
properties, yet exhibit no detectable insecticidal
adidnymergial farmplasigns of aatusaHy oseurting & @ueingigosis isolates have long

been 'ugéqe ?&r' &E ﬂ?&loglgélnggn% 09 ! El‘t'f (ﬂ ms%gp pgs\{sen Bttﬁixores taﬁﬁ crystals

ed a nis no T 3"&hd
obtaindi fieen acrtd&m‘atlﬁixbﬁ Radtl&tsl thﬁmgﬁe;ﬂls dpécmcalm wricyntfdﬂeii andSormulated
ui Ient to roved i C rison to any single
for fﬂﬁg& lam&ﬁ?qs nﬁelrtioaﬁf w@ﬂﬂﬁrpéa%?ﬁst ituents of

t NeRBrSRE Ghe @ﬁiﬁl}h JY TrhLepysae lp‘ré’t@iﬁs atd kA \en b teﬁfn%h l“Hlé‘actlvuy

reports exanples of the construction or assemb
agameﬂuewdopterap riseeti laryae indoare wpefuloas agente f@tconmelbiog |lep1dimteran insect

pests! HiscnreRinn o of CFYL BERAGFES hepspt agéw ooy qual sized

segm@ﬂk“ VB eCBrbd: - t@frmhﬁ!‘pé(ﬁﬁ&g of %&?Fﬂéﬁ‘xfsbls Btdi®, &M Bro-toxin segment,
precursor proteins f he chi meras were

stabilaass icxpetd] fqretserhang exhibits (nvw@sct@m ytivityThBrepaspimodermanal half of

e YR SRk porsay YR Fhin ety S PicCRA prtofl. Thsed on

allguﬁleﬂﬂéf oBfbrvedGo fwmdtiﬁy%hmedMqu@p%ﬁltRﬁ@ryl fhiady @iembers,
(1992) Gbae 267:3115-3121; Honee et aI 1991)
can hvévrﬂwmsxeb diyidsd intg th 2?%6%Moma%hnﬂwﬁe ecayub-qommyas)are based

ona é.ll' ofd@%.g}s@&f&‘yg%@%@ﬁm@@? Eile' Zd[&yfﬁl\ 9&3%;5(10 %%%tg)which the

threeldbb-dofaink wePreBetizd 3@ 23 Dommajar Eﬁimmm Of arfd Dorasini [Hgteepestisely as
measqiod Bags s ABRRG AR SO PO ariE :s%%q%ﬁg%sonfi)arn?i/compnses about

the fﬁf&rthﬁ'&”otf lﬂﬁ@h&t%e't&%ﬁ rsb@Rknt i AAd $iad b@ﬁﬁitﬁm&xpt%rﬂea&s&{naﬂor channel
Transgeni c crops expressing

formatl‘mmr mwgmpﬁ@l &t 8-,el98). o DamsnimsnHbind ar mpfroyvcla comprise about the

cent] SR ARVl Qo6 kR B R 08K 23RS it 1 heve

bothlbﬁ&eﬁilpli‘datbﬁsm rekeptad fbitding) 20¢ escteypecied KgkciBicity, depending on the
thurlnglen5|s 6-endotoxins is particularly

insech achireipeeis being expminedTompipnes 8i.Ag9®8: t huringi ensis
o PR AT of AgRER (EeifiCLBRALbroBR Pl REFRRKS Broperdes

fromsthmréaasortmn of tenduggetin etnmmme of ttel nypheamis waive ens'eascldal crystal

Ho is antici that i nse evol
ProteiTB ATtk MBS HURE gl Whe1 8 TSt P FHPIE, Btz fprotein
stmctdae (5 RARSI SR SRtz RIS amﬁb@hau&rﬁﬁlbﬁa@@%@m&q%tla@lwé processing of
beconme w deSpr ead, woul d clearly limt the commercia
the chimasie precursgs rrﬁwp(argmeé omusmhnforig tperslessectit BYPGiigidal kaxirpsegment.
Onlyt ULL g s%ﬂa% ﬁe e%? {t: nes 18&%]{&%2 %ltlér?l aﬁgélgal\/ﬁ@(yteﬁ for inclusion

cteasing geni

into Ianslﬁﬂlbnclsﬁﬁ&tufbgaamﬁnctlaﬂgeﬁlsmsiﬁsl foxths be constructed that exhibit

cont.enpor.aneousl y reducing the devel opnent_ of
imprpyeddpseridqidnl 2PEEYSR AATPHISR 40 %@mnﬁbprptfmsefm whighthe chimeras
are dElL‘?erng Sn&{cggﬁs ﬁxg%efﬁ?ft rdds to%n& ains, re , assembly of a

uri ngi nS|s ot oxl ns ug ey an

1993; Roush 1994). In addition, haV|ng a repository of

3 WD 2007/ 027777 PCT/ US2006/ 033868 i nsecticidal genes

that are effective agai nst ?roups of insect pests and

whi ch mani fest their effecfs through different nodes

of action can safeguard agai nst any devel opnent of
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i nsect species, each insecticide being expressed at

| evel s high enough to effectively delay the 5 onset of

resi stance, would be another way to achi eve control of
woRodgyeLopment of resistance. Exanples of gggMs2o06/033868

insecticides useful in such conbinations include but

are not limted to Bt toxins, Xencrhabdus sp. or

) ; , i e ot ei ns,
chim A RE BRI adgREE o, SRS oA Sl oo i e ifferems
from aach/ mherp edsaitd iz the poznl:racttonloéeit prﬁlﬁm thicexhibits fdultyeerystal formation
é{new (i-e ression of nultiple. insecticidally
and/ag tlag

§ CUNRIFIS 3oy *ﬁétaelaﬁ%sesﬁl%%l actiyjtydiggcisd tﬁuagﬁeferred target
insecB PR 85N Tn&bRleSinQinckd] %m&e%kin%ﬂaéxhﬁ; (bdoldMystal formation
hout causi ng undesireabl e pl ant ~nor phol Dgi ca
pIOP%’leESe petsxhibg rbebtecabl@sns@etlmdah lbgtivityh a®ulfy bly todl and erromare effective

. .han two- hu dre fift ndj vi |nsect|
msecit AR fniBert RSB apt ol e b s Bl p BRI ciBiin to end up
with t) Ghiniegd QR @hﬂﬁecme&nbﬂwe ad&ﬁeg lhﬁﬁlise@ 1iQdle@X @ 85 SPfoved in
in plants. Sever al 114 Aa and Cry2
compFisRy (P anyxsingle eﬁryetsl mmawate;ss emy\zlgplsﬁle congfituenty 9bthe chimera
mayﬂ@é%e@x‘? v%Hccessful |y expressed in plants. Cryl
roterns represent the largest class of proteins that
haml& Irerznure xgpoets 2amplas off o tconstidotiomonssséable df@Rimeric proteins

exp ressed_ at | eve [t was necess ar,get
fromytyg Wﬁ@%ﬂﬂﬁ%& ﬁiyétﬁjob‘i%%‘t PRG3R 461 Al il dnsecticidel

or ciybf %rﬁﬁr'@ tpﬁi‘ peRfet Shat Th&e r@hﬁr%leht‘/ tPbr FepRVed |u"f“&5§1981'1§6n to the
feconbi nant plants express Cryl A proteins.

precurskeprpteins dfrerh whieh dhesehimetas rvessé dlerivede (Hpsch gl Al (W095/06730),
ThorhBhe LSO WAOHSH A MEELACS B ORBESBRILA, Mavar et al

st antT al er’'t han arels ance
(Womaw;entho@l dtel. §USRtent 30, 5 exm&mseﬂr@ ((U&JPaM:ﬁthd i5<;'055 294);

was expresse

I f th I I
Lee g dniBabEDee Sl isrion Tineeder abufodiS el Riigiobtol. £2799-2505;
it &rﬂaEI%G) ﬁoﬁion Qﬁéiﬁszdsezo@% Qbﬁ@e PefiQf e@élpr(mb ®HloATEchnol.

ants” as I'enents and replacenments for those
8: 93%694179 Paslddetplll @é’éﬁl PlgntiMolt Biol f22r348-324) sec ond

O A AP bbb B
an effYRRIThEs -Bh QohtRBRY htuRh@Uy qﬁﬁoﬂtzﬁl@ lie80pdICiPRRIN 8€al. 1990;

sequences for expressfon in plants encoding an
1993).ns Ecarisganikal crqpsoexgiressieg hB.bithurimgichapi Septocrans enabic growers to

nhi bi t roperties EOQ I D NO 1 i.s an exanpl e. of .
Signi a1 oo HegBnG Bl cioe bRy i Coss i AORiG g1y applied
cherﬁ&ﬂeu@%cﬂ@.@(’d%caﬁ a8 Ehes! @ﬁﬁola{.ngo ﬂﬁhﬁ?ﬂoﬂs% S—endotoxms is

protein. SEQID NO1 1ssimlar
pametﬂmdy_sd adrganen g€isusl Acmﬁﬁplmteteepnessu&‘gEQ wmrM@eihsm sS-emdefoamsed areas
r use in a dico edonous whi | e SEQ
undeg g‘%‘fye'f“é“rqt SFSPYE eaé@lt.lﬁlprﬂyﬁecy& @abﬁfadgeﬂereﬁag 0[3@5@81’— pimilar
non-Ddisgedis coﬁﬂl?&gﬁﬁ plab® Fhrsied.| Q{M\%r afgs éltlbi‘ﬂ@t@@'tﬁa?t' inkdbts may

amno acid sequence to SEQID NO Z. The 10 i sol at ed
evolyr c&sebmp@l 0 sﬁacrbemweusss 6nndmmms expressed umeras@qulenpie@ts Such

hat bi.t, at | eas m_ab 8%t bout 90%
resisfgigl M0 k) oBbmic A Rbor Ry otb ety T RE TR, value of
gem@‘ﬁasﬁﬁ&orftﬁﬁh@ g%hesSE&odinD Jeh 1B, mﬁnw@iﬂsh& BAddibEms. t Q)n@'-:gfasmble

I'D NO 1 under stri ngent hybri di zat1 on condi ti ons.
way jof dhereasthante| éf@pﬁlweeeqfubﬂ dransgenig| issechicidemagadnst (barget pests and

cl ude nces ..t hat t at t
contfiorafiPp HERGE le RbrsfeMieDt of ok @RI 2eE foutd be 0
ensuferthit f&tms%%@cl lerdps” 3xpr@srs h?&t levbis fbil dthaﬁuglemﬁE@édaotoxms

NO 3 under  stringent hybridi zation conditions.

(McGanghey i and Xﬂmdprprlaw dagushn 1994 atledachmbrpmavmged reposntory of
i nsecticidal protein exhibiting inhibitory activity
directed to | epidopteran insect species. The
insecticidal protein is designated herein at |east as
the toxin portion of Cryl A 205 and exhibits an anino -
acid sequence as set forth in SEQ ID NO 2. The ful
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20 1177 amno acids as set forth in SEQID NO:2 is

also referred to as an insecticidal Cryl A 105

protein, however any fragment of the precursor protein
wWo'RBbrEshbi ts insecticidal bioactivity is ipepndfRmsbases

S e erred to as an insecticidal CrylA 105 protein,

and includes at least a Cryl A 105 insecticidal

elnc ding to an anin ac:ld se
insecifsteatties Pt FrE SEAY et BRONEP S PRRCh BEs A iich fapdest their
effec@CﬂQOLf(;glaz differé®t mb@dst Bf iabticeE@art RBafdBuatd ?’b sﬂ%yzée\éioiﬁlent of
i nclude a segnent from about am no acid 2 throug
resistapesut Em&s@na@ |ad>11511 of twangr mergripsseticidad ﬁompmﬁmsutwgc &t the same
[
msec?%egfé? %%&gﬁlsgc 3@%1 f)ﬂgéésgem g{ﬁgf@ﬂ& P’ﬁj‘e e}lglf etQ %ﬁgétﬁv%iy c?e ay the
onseti bf eesistae, led ibe edniothen vedys pchimiedesntﬁm ofX fieeddieopment of

cassetite for [ essi | nsectl ci dal
resisigRasy BfAmRlE ot Sikh r“t"%‘?cﬁ“g 1'{11’%“1\%“’12 OMbAnaFgRy nglde but are not
limitdd S0 ©BR" SO NY SR ESAE 001p r B RS AR s C R ?ﬁls@auh a#] Frotems,
pronoter functional I n the intended host
deallbrigendzed and derglycosplatedtpesitin lpmtenp aekei peomoteing, plaed leginsdand the

ike. SARHENGG S3SREreRh SErullRE &L TR TraBinstln ke sprue plan:
and/dHh@pH xOfbs$16n Rivels a5 thoed mﬁééht:lﬁalqirotaﬁanh&ltN@ﬁn iiHesHGble plant

ID NO 7, intended for use in a dicot plant ce or a
morphglesicak etieciahas besmielusiveespect i vel y. The pr om)ter and

I R Bt a0 HOEIB8 o

that mgﬂaemeidbntdﬁddrm ;Bnertlsjr theringiaast sptecwaha\tcebeem testeddor dxpression

in ol oSPEICORLs cCntryseat il CrdhRotuan Gl Ggsdse and

CryQBkﬁnImcpf cryo hﬁ%%&ﬁ's@éw&ﬁlﬂﬁe@fﬁsdﬂrﬁfﬁw| Er?lebl%ﬁéu%drepresent
fromthe group consisting of a Bacillus species cel

the lergesEnltas,Sertpa@tp@s et hevedisers pxpsessed in plmt@beum@nggbeen expressed

at m%ﬁﬁe%lgsl necg a.gy %uigetdéﬁ ? 1?) X ggac 1&%{@ 6281% undesireable

phytétekik . effettst h’EthmgoriI?Idf dcfes gplaltedin Cédoh:.buiaht phnts express CrylA

proteg%s:]; T a?lg;lh cgitqti tlhtg @Ipqs et %&?&glkl@pgpggfﬁ'gig rwgqr{]elgs %{, (t)aegetcd insect pest
I
specfds 95%\.?6'58 H (lelﬁglgltr)é/}.ﬁfh f wd'i‘ilc[m{‘ W@P&is%ﬁ@@%aﬁgﬁ al%‘egé bvas also

edonous plant cells are ,
expreqspi elong prithc dte, crad pdalpbg o5 if thearryl bﬁclpywasbem%w atyhigh levels,

Thergrt? 1? ysrc{eg%aag%ptggt dltg \Begtto%(wegge%gs b(szt clcgﬁ%pécd &bgg)rgs’smn in plants as

supplen@nRe iid/ reflateHERS! for MO@UB&ﬁ%hIsed @csel 2t ,thé rfubtt and second
tree, grape, |enon, |ettuce i nseed, nelon, nustard,

8enefﬁﬁlpn%@fgl?ﬁnﬁ@entcr'§@°t regigtapt Plg}tsange pea, peach, peanut,
pear, plum potato, soybeans, squash, strawberry,
sugar beet, sunflower, sweet potato, tobacco, tonato,
turni p, and vegetabl e. Mnocotyl edonous plant cells
exanpl es are corn, wheat, oat, rice, sorghum mlo
buckwheat, rye, grass (fescue, tinothy, brone,
orchard, St. Augustine, Bernuda, bentgrass), and
barl ey. Expression 15 cassettes intended for use in a
plant cell typically contain in operable |inkage
sequences that regulate the |evels and efficiencies
of expression of an intended substance, such as a
Cryl A. 105 insecticidal protein. Such sequences may be
an expression enhancer sequence, an untransl ated
| eader sequence, an intron sequence, a chloropl ast
targeting peptide encoding sequence, and a
transcription term nation and pol yadenyl ati on
sequence. 20 The expression cassette is preferably
i ncorporated into a vector for use in stabilizing the
mai nt enance of the Cryl A 105 codi ng sequence wthin
the host cell. A vector can4be any nunber of
structures known in the art, but is typically a
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nucl eoti de sequence to which the expression cassette

is linked or in which the expression cassette is

enbedded. Transgenic plants resistant to | epidopteran
\h’(ﬁ%ﬁ"ﬁ({ r.;f estation are an enbodi nent of the ppresR0E/033868

invention. Such plants contain a nucl eotide sequence

that encodes a Cryl A 105 30 insecticidal protein as

mﬁ%g 2 at | east from about am no
acl fyobk‘gnlg%out g‘nﬁpgpam d 612. The transgenic pl ant

is effective in controlling | epidopteran insect

i rftes tiidehB6is ﬂ%\ﬁd&hisoﬁ&(@luhu&]b’otid@s.%qhénc&:ﬂCfBr ae&pfeeﬁén m plants
rollers, cutworns, l;ilre/worrrvs borers, . bagworns,

encodifg ap gagjicidebpratain exhilting leeulobté@psnsa?ténhlmtcprmwm«BSEQ ID
r r

NO-E] BRSAG 5 o8 AL BRSPS G105 gne an

encodestandnsest mhﬁm\m QO3 HdEinPSEQIRA0G/1GS Sﬁxﬁ&: toFBEQ ID NO:3,

both gﬁ%s o zﬂbggllip ({§ognrgtle§1r | gﬁ@&ﬁgﬁobﬂé :pn lsrlrjgdfe ﬁotB ph?q Eseaoc%gg&ledonous

cells{ WRISSEQ D NOANS pRifertddSoP RSB MooBi§IRE s cAB, | 9BY IBNO:4 is
the nucleotide sequence of the preSent invention

eHCOM%@n@QW Aand B idensisaltin @mden acidspguenceite SEQ ID NO:2. The
1solao n{ﬁ%l%bpoeﬁdﬁ ﬁﬁetnhé {lhlé ?eélﬁ? %cflt?t%l %ggéﬁ;}flatpléﬁ?t ag}]eggt{fgée}@ about

88%ltd klmut Qo%hﬁ grh;aees ﬁﬁktledtfdlb! leftmemel 1aéxagy fr thy bét@snaens setrforth at SEQ
O S . Tor ontrolling | epidopt n_ . 1nsect

1D NGi. e rigize 40 %FSMD B b%ﬂéﬁraﬁrwgemﬁw?ﬁéwaﬁl@k cosglitions. The

1solateﬂstﬁ1€feol@<fes§eq§en%9 BPAS fnkedbed R)aﬁlclu&é)wqﬁé&ﬁs At cxhl t at least about

I nsecticidal'ly effective anount I nsect i CI
QO%WIEAhd@Sequcmeeldnntltme the sénuencenpsosat tioxtin anSiQ HBeNO:Ss, or that

t have be Qr,. al.e de ended from a
hybr@llzgﬁ? S@Q I:DSN{) WB?W“ bﬁldgah%?o 1080% d sequence
t hikhe QIvERERSalSN provERS tah Ghdlabd %ﬁﬂﬁi&l‘ﬂﬁe@ﬁls&tll@a%wteﬁl tQBibiting
~.amno acid se‘guence as set forth in SEQ 1D NO
inhibkitog, fglYityc dipeciert todeRifderteran injeghnspecifsantThe einsecticidal protem is

s BRI 0 BB ERROR TS 0 6938 iy o i

sequbifoe As setfohninc8iEQ ADMNOA. sEpuiatl dengenpredirsny paotan)doﬂsﬂﬂ@ of about
nsecticidal am.n [ u uI d_be one nea

1174 G5 BGHIAR Gn i o S TaN O SrABG 1o 1 #hEs dpagptcida

Cry12{. 145 oteli}is %tveve&\rbayifﬁ RREdTSth f&ﬁ&s&eprb@upmeﬂwﬁmmnsecmdal
i nsecticidally 15 effectlve am)unt of a Gyl A 105

bioagsivaty ds nntmdeé t%bmmcéqﬂedlto 6% af ingepsiicideCryl Anld@Smreteing and ineludes at
b . a

least ﬁ%‘r@i ?@5 gét%}dé Ifér{]&ﬁ ﬁ(:lo%r%s?olaclhgg tz'ci)‘faBo“er]ﬁ&lb &dig @H&hce QL gment

fromi #bgEdmino a€id tkneaglsalmusmﬁmb iabide512 @s §eo €orthr iyt SEQ IMMNO:2, and may

o s o P Bonbery wd F rSefpiohDl e SHAE any

compésqh&lgwn@istﬁgaephﬁ lhs%c@al@asnlyd&fécu{f@ emBEdt hETkne ARk Sdidal Yrotein is
contacting a sanple 20 béing tested for the presence

intensied tohke Within fe1sgopecfdhaigvedignence with a pol ynucl eoti de
spec e A,
Coglﬁcﬁ 152':251812 ngclgo p}%\ﬁges ?u? éxlpre%&B%( éa%ﬁ?t?) bt('g(r:" %ngﬁ%%ggressmg an
insedticidd$ provéin huy l3ed fbrrzhem $EQ I® NOy2 An alidbt cddli e seprossimecassette
under stringent hyhridizatio diti ons, Detectij.
prefﬂ?ﬂwﬁ@tamﬁ ool Topg égwfgaﬁs%ﬁ%t el Wil is linked to and
reguﬁl’i&sﬁgcﬁpﬁgm&h%f aci‘iliéhe%tﬁ@@e(ﬁlggéen&cﬁ@ﬁg%Cﬁlsecgiéldﬁi segment of a
nmet hod o dentifying an insecticid fragnent of
Cry12x. Y0 AproGin. p Estreplaryi expeessiampaseettes smaprsudpi bereined seﬂfmeth at SEQ

D G T ARG 2 st R iR SRR Blabt P B FPatane ot

resp¥dtivBlyan Tﬁé‘tﬁr&ﬁéhér "aﬁ'@tt.hé) codlag SPQfehéd @Rl byeritdy tiied and function

insecticidal fragment. Detecting the binding in a
reaction mx is diagnostic for the presence of the
Cryl A. 105 protein in the sagp 30 Chinmeric or hybrid
i nsecticidal proteins are alFso prow ded. Such hybrids
are conposed of two or nore different insecticidal
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activity directed to at | east one nenber of the sane

i nsect species. The hybrid insecticidal proteinis

rrade up of parts of each of the different insecticidal
? , Segnents of insecticidal proteinspggRE2do6033868

cons ruct| ng the hybrid consist of fromat |east about

50 to at 7 WD 2007/027777 PCT/ US2006/ 033868 | east

togetﬂgr @%%%gq%ggejm ug’ili’%%? rgﬂg%s%gé%bgzgﬁ%dtgﬁgor%g f:h%nyehost cell, but
is préfei-efbey 61t udenigi e badtéribdlcelbr Hi@igab cel\ (Chdinalild cell, or a plant cell.
insecticidal protein as set forth in SE ID NQ 2 from

Bactegia) cellnpre meefaably sglssted ifom theerousipmsiating AT anidussnesies cell, a
Entepé?ﬁzkttehﬁéb ?s%éc%sﬁc};e Il RPERIEAAR spgmégal 1%‘@%2’%% @%éci& cell, and a

rou erent I nsect rotern
hawhumhpwes&eﬁegmmmgmchtbmnsqieexes edll. f Ifrthcbm;t:elhcsta plgptaell it is

i.nsecti ci otein. Various a .
prefohi a3 470 FRSGERBM PAICRR BB GH g iy GFRcerapeeither a
dicofyRddenusQlant loh @ AbWRBE le@Bncm@)pleE‘ cBIP" ExaBRE |0Y dicotyledonous plant

under st ood by reference to the foll owi ng detail ed

cellscrse el sl ippmic, apmieote AWAIIEES beath derrp hlskbemy dierberry cahelg, carrot,
2 0 20 8
e, 0L OBALA] BT, OGRS R Mo,

cucuklsit, eg plaat $duitnreef grapeteyiof, lb&E:ceI linseed, maldalmusmrd;trﬁt blearmg tree,
preferably in a dicot cel SEQ IDN02|saCr§IA 105
okrap, PEAngS, »rP%an BEATBd PFABImPEHe PHY I%‘Bﬁ%@y%’d‘ée?ﬂ}‘éﬁass awperry; sugar

beet! QnfBwaE, sREl f)(QatBloto%accgEerﬁa% N%ﬁ”p a%d aveéé‘tﬁ‘ﬁlgetMSnocotyledonous

sequence for expression 105 rnsecticid
planpqcecblts gkamplps at epah Wleatnoa, mmnmghuncemﬂo, bgekvheat, K@, grass(fescue

ey e 2enBEy S A BEEE " el D Refiao Tyl Jpapresson

cassét&:\@ ﬁﬁa@dwefoaus&uﬁlaqmadt dal Syqacﬁaﬂgn eentaians opérhblg liakagsequences that
expreSS| on cassette  that functions in a plant cell

regulate) th develsamnd, efficiencigs ©btexpresten «f| an uﬂe}deéxﬁebewen@u@ as a
Ci
Cryi o el pHRY sREES g o 3 ol cotanery pguence
an uauam@h@dbademddubmcet freineep sEmsi@Na cldsmplasttacgstisgpeptide ehcoding
resents a nucl eotide

seque Rt L PRSP OO P R e oL Suw e et hat

f umad b@ﬁi&ssidﬂl @s&héﬂiﬁ preftdbly ﬂﬁdgﬁfa deh@bd Yeckdt for HRMNAGERDlizing
pl ant cel fﬁres& ng a | A. 105 insecticida

the paistenance o @ ﬁmemp@eawm ithe haep cell. A vector can be

any '11[11‘7’18&1 efcsltrq@tlureg ) {)\?h % §8G206 Eolrkg%fﬁﬁlcazﬁ%%%d\ﬁ&trghf&aﬁ %o which

expression cassette as set
the Wél@ﬂ CasEadttePICELRSER086 oD BRE&EH! price tairceghofaeion intp theolosotell. A
ion I h, acco nce,w-t

vectpEls GRIETE L0 DACE RO 55 BAVES 1 DAt D ESTE A oEmid g @hagemid,

a YACYUCPAES ot HlidENERE #h ﬁﬁ!ﬁi'on SBaRALL, G Hadsp Qé'o‘ﬁt F Bven a linear
identified herein as a Cryl A 105 protel n. has been

nucleotéde: $ehienge it athichhibe GrpleRsiarosassetienid liakedios eq wéwéaethe ggpression

casset?gg%w d?c:rQ ID NO 2, 5 exhibits properties that
advant ages over naturally occurring Bt

I NnSeaisganiciplantp misemnm lepiieyteran énsea infesthtionl &@mdemb@ﬁmant of the
presleggﬁggénnonecéuci p]ants c{(j)lrr1t§u|nczl1J lnﬁcr:leon({g sequéﬁlcé\ tl'}aqsen es a &rylA 105
insecticidal protein as set forth in SEQ ID NO:2 at least from about amino acid 2 to about
amino acid 612. The transgenic plant is effective in controlling lepidopteran insect
infestations brought about by insects such as leaf rollers, cutworms, armyworms, borers,
bagworms, and any forage feeder. Preferred pests are fall armyworms, European corn

borers, corn earworms (cotton bollworms), southwestern corn borers, and black cutworms.
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expressed at high levels in both nonocot and dicot

pl ants wi t hout npbst transgenic events exhibiting

phytotoxic effects as a result of the increased |evels
“giogmﬁgﬁgsion conpared to effects observed waemis2006/033868

atural'ly occurring Cryl proteins are expressed in

plants. In addition, 10 the Cryl A 105 protein form

cryst.al £ e in Bacilkus, . .
The SR ol lstontRER BORACHE Fbesly FREiced oo g ppoductyilded
fromehd eaisgafic phat 6F the HeespritGhvpxtion, 36 IR Es the Aleebtide sedince of the
toxin noiety of the chjmeric Cryl A 105 protein, In .
presegy dRyention epgrding ﬁ?sﬂ_le?sIQSngléifttlicvryﬂd' APEIRRTG is Raiptaned; Within the
. * | |- [
vl FRBIALGERA S O ARG AL o e
nafherpedent ingentionialsg pBryidesmpne bemose nbthbdshiay eorimdling lepidopteran

. jdentified.to,date. Theref.or 1 xpr.ession, of the,.

inseqFHE09EO b QUEF Y o vifiaRaB af €19 oL AR SSEEL T § cofpposition that

contdifCAERSQHcIANTP effectDE amFBARITAnAHiecBeild a9TARDS protein. One such
transgeni c events expressing higher |levels of an

compgsisiosgyyeuldf bey plany | celly dhat nhavp dicerdii #ret deseended £tpm s glant cell
I l.epi dop, ipse t._S L.es f

s WD s HugleREpR e RBe ' BEEheoRES o SHEEHERL Y of o
Cryldunls snvinobeid sbuehek asesgtioithiim SEQADaN@@t Ageansgenic plant generated
del ayi ng the_onset of resistance to the Cryl A toxin

froma g %tg?fgl, rafEPrRAe 0 G%THB‘PﬁécFKWeﬁW‘hC%S_GetE?e%%%PI i set forth at
SEQ! I!INOS ERKISEQ PDORO: 0 wile @oftains NE stqiRRE! eR@Ring a CrylA.105

species to which the CrylA anal ogue is al so toxic and
inseqtigislal exéma sicidt sequenks, ofoudd theonné meangvafpr tiveiding an insecticidal
i f.fer .r.om t hat of L A I : .

compssah s 5708 hE Mree stn Pl WRUR LR Buoql a ppggiciaany
effedtio amonrst of allryTA.DOS proteiminRebaetetitlesrlygal eetDind. prdvige the bacterial

i nventors have constructed at | east two different
cell %%‘P%F_FHI &r §é’éfﬂ§ﬁ‘?: gops of _egfe&wAA-lﬂé REPt&H 18 theodighof one or more
targd? %E&?Htggagﬁﬁqi%mﬁﬁmﬁfﬁﬁgllﬁg Pf&aan.sarre Cryl A 105

I nsecti cli pr ot ei n. rst (or amno term nal)
abAumethogd of hdantifying atreledtideesstiiericd @incqbing a dlrybA.10h@mino acid

Cryl.A. 105 protei n. consi st am no, aci d sequences
seauih, 1 P P IBISAL SIS RPRIORG 0P it et SFHPERNT: o sample
being @died T6i€the Prdsérivk & theOCHyNA. 108 CHANY séfakfdeWish #bolyhg:leotide probe

toxin portion and part of the protoxin donmain of an

a
that inds ovisle ispecifeaiiyetvc thedemil 4§51 qodingaseqrensect Inc pytiFulay yhe probe

e = ; . 4 S AN

o518, A b R 5B Bt i

condifis 39D6teBAHE bindirBh €riphokiod Ofixt o Hingsm®toent thes pesericedof the
thﬁﬂ%t%'a segnent that is substantially a Cryl Ac

Crylgh- 5050418560158 sequence. The inventors derpnstrat ed

t AL méthdd oS RBSEHG lan GRse B G $@Bment of 1Al (EH?AQ@B Beotéialifl a sample
sequence that exhibits surprisrngly inpfoved

is alpmproridedi dae metlgseeansisls ofisertactingriptample being tested for the presence

. i~ ; of 61 ; e
of UL 10L BBl LERY: |1, BROHENRAL AT BRI Bpkliany co e
insed¥cidalUs2gi0é1t 0 I3 EBing e hihdingnir £ reatthen @ixyis Aidbdstic for the presence
rec protein exhibits excellent crystal form ng
OfH%Fg?sg{i&igmt%a“B%S%’m-ci ently sol ubilized and
Pr eaRseRdol QybAE BSdctiviBalt Froteinst @feMulsd HrBGdEUT Qhch hybrids are

specific targeted |epidopteran insect pests. The o
compesedl @6 tweler swrdiffcesnt asentigidebiproteinsi pachaf aviieeexhibits insecticidal

activiy u}oeg:tég&c? g%tieg’slt %ﬂa rr?;ctrroﬂ)ggcs)’fo@lgtsarlng i%g?rt:ssgc{affnsar %ﬁ‘)t/b?f&tiﬁsecticidal
protéid Ok h4¥8 L bf Parls oNieAdiCal theSGHIRNC AFebtitidal rér6ids.NBegments of
. sequence that have been observed to be problematic for
insegtigislob priiteins wyed incoastpichepths hybrE corsiti i deasn jahlegstahput 50 to at

cells. The segnent encoding the toxin portion of the

Cryl A. 105 protein consists @Qf nucleotides as set forth

in SEQID NO1l and SEQ ID NGO 3 from about position 1

t hrough about position 1830, nore or |ess. The




Nucl eoti de sequences of the present invention exhibit
an overall identity of about 94.3%to each other and
are identical from about nucleotide position 1330
t hrough about 15 nucl eotide position 3534. The
€ f each of these nucl eotide sequence G868
W?’r%g%glﬂ"g portion of the Cryl A 105 protein egﬁﬁgﬁ?g‘;m
from about nucl eoti de p03|t|on 1 through about

nucl id 05|t|on 1830 identity tao,eac
teast s 20 e GRS ehH0 3p128 Rete B Hbrorthe SoTlBOE Besrtie 80 RiRing up
any @motha giffefeit fise@icidaWprotinmi A Gyl A0S isectididdl Heotein as set forth
A. 105 protein is substantially npre diverse and

in S%Q%PBW 2 fem pboyss Gminasaidypesitipai 'ihfqugh 3bu @ning prid pogigon 612 is
mtenﬁ@@ td b ﬁf&fsugé(z gg@}gﬁ%@ %‘P&%&%ﬁ%ﬁ@&g ﬁﬂ@&ic?dai’}g %%sgg-%t which a
segment maﬁqu)ieéecmd(fowmmmctmg athgbrid ingectinidelqrotessi on

SR Sr G bbb L RS R SRR e o
the ?ﬁéﬂtmnardﬁy bye %rmgyuﬁdéémaﬁﬁ%ﬂeﬁﬁg@ to IREIUBINEWing detailed

a. k. a. aK), an Arabidopsis thaliana
descriptinm, Bisexpynplepaod pmrat: epreadesislsimise smal | subunit
chl oropl ast targeting 25 peptide codi ng sequence, and
a Pisumsativum E9 ribul ose bis phosphate carboxyl ase
small  subunit gene transcription term nation and
pol yadenyl ati on sequence. The Cryl A. 105 coding
sequence as set forth at SEQ 1D NO 1 was inserted into
this expression cassette in franme with and
i mredi ately adj acent to the 3' end codi ng sequence of
the targeting peptide coding sequence, and upstream
of the E9 term nation sequence. The nucl eoti de
sequence of 30 the resulting expression cassette is
set forth at SEQID NO 5. A segnment of the vector
contai ning the Cryl A. 105 expression cassette linked to
a second expression cassette containing a plant
expressi ble GUS nmarker was excised and used to
generate transgenic cotton events using biolistic
met hods. Transgenic events were tested in bioassay for
i nsecticidal activity against several different
| epi dopt eran pest species and were determned to 11
WO 20071027777 PCTI US20061 033868 exhi bi t
significantly better insect controlling properties
than previously existing insect resistant cotton
pl ants containing only Cryl Ac or a conbi nati on of
Cryl Ac and Cry2Ab proteins. In addition, sone of the
Cryl A. 105 transgenic cotton events exhibited | evels of
Cryl A. 105 protein accunul ati on exceeding 10 to 20
parts per mllion throughout the growi ng 5 season,
even in cotton bolls, and w thout exhibiting any
phytotoxi c effects on the plant or reproductive
tissues. This is in contrast to other Cryl proteins
t hat have been tested previously, which generally
were only capable of lIevels of accunulation to | ess
than about 10 parts per mllion, whether or not
targeted to the chloropl ast. PhytotOX|c effects were
observed when other Cry |I. type proteins were tested
in cotton, especially when levels of Cryl 10
accumul ati on approached or exceeded about 10 ppm SEQ
ID NO 3 was introduced into a plasm d vector
contai ni ng an expressi on cassette consisting of a
enhanced Caul i fl ower Msaic Virus pronoter (eCaWw)
sequence operably Ilinked to a Triticum aestivum maj or
chl orophyl| a/b binding protein gene untransl ated
| eader sequence and an Oryza saliva actin intron
sequence, and a Triticum aestivum hspl7 gene 15
transcription term nation and pol yadenyl ati on
sequence. The Cryl A. 105 codﬁ%g sequence as set forth




10

15

contai ns a gl yphosate herbicide sel ectable marker that

was used to select events transfornmed 20 with the

Cryl A. 105 expression cassette. Miize events sel ected
W@fzto@,rng-ﬁansf ormation with the Cryl A 105 expperssmis/033868

cassette were tested in bioassays agai nst severa

| epi dopt eran pest species and determned to exhibit a
oy : ' icidal activity that was not

Brneﬂ&%@g?@%&?&f&%ﬁh&%@%&%s transformed with other Bt
i R IDANQAl ispa oymhets squéncadorCexprddsion Tofea Cay1A.105 insecticidal

tarn%¥oﬁg1and.blach cutworm activities exhibited by
protef, pisfably it 2diSphs!ly nsecti cidal | evels of 25 Cryl A 105
CBHY e0 NO2his taheryPAVI0A. pE&teini eheedeldi fédrtl dhe AGdldotidk ¥equence as set

directed to corn earwormand corn borer equivalent to
forth gt SEQRARNGD:1t han that of events expressing Cryl Ab,

PGP 05yP DO Gl RPRELEEIY cBSRY 5 AL PR ki

protej, pséerhbly ivembnooot egle exenpl ary. O her nucl eoti de

se re capabl e _of expressing a Cryl A 105
T ol € o GBI e rgRatnch el i Mclialoe sogegprs se
forth3f SEQ IONE#3, nucl eoti de sequences are capabl e of being

desi gned that express well in other types of host
ceSH@ IDWOSoigprebeants 2 nngledtide ssquepes ofnsistieg df sw Expressipn cassette

it is intended.that a. nucleot.ide,s ce for .use_ in
wat bl ST ARG SR arRrertly b AR EHE S labinp 8 C1at03
insecti¥idbldiréteit | east about 85% or at |east about 90% or

at | east about 95% or at | east about 99% or greater

nutFQdP; HE:6 expueserte 3 Gery-107 insectipidal,profeimepepded by a segment
s £l i 12 WO 20071027777
mm}%ﬁ#\%@&%@? gg%g%glafshﬁ??@%ﬁs@m%bes i ntended for

exJE@ IBi N@: Tofepseitsy & Audediderssqenca camistifg af) ak nspressica cassette

ost. cell qther than a_plant. cell can be of .
chat B3EHont Bup R el 90 PTePARD i § ot s eaif oF exppessing o
CrylAU5aeca@d A pei@nces. Nucl eoti de sequences can vary

because of the redundancy of the genetic code, and so

i tSEQ IDoNEY:§repressnts yn CRES LB issetigigabprotedn epepdedihy a segment
o AGH t of th '
wit e BN ESer e TN IINGRG % and i | of

these sequences are intended to be within the scope
of the present invention. Any isolated and purified
‘nucl ei ¢ acid sequence encodi ng at |east an

i nsecticidal fragment of a Cryl.105 proteinis
intended to be within the scope of the disclosure, as
wel | as any conposition in which the nucleic acid can
be detected by anti body, by nucleic acid probe, or by
one or nore 10 pairs of prinmers designed to produce
an anplicon consisting of such sequence. The nucleic
aci d sequence exenplified herein and expressed in

mai ze consists only of a Cryl A 105 precursor protein
codi ng sequence, while the sequence expressed in
cotton consists of a chloroplast targeted Cryl A 105
precursor protein coding sequence. The expression of
Cryl proteins in plants has proven to be problematic.
It is not knowmn whether 15 or if any particular Cryl
protein will be expressed well in any particul ar
plant, and so trial and error experinmentation is
required. Some Cryl proteins expressed in corn wll
result in phytotoxic effects, and so targeting the
protein to the chl oroplast sonetines alleviates such
effects. Simlar circunstances are observed with
cotton plant expression of Cryl proteins. The
exanpl es herein are not intended to teach that
Cryl AL 105 expression is only possible in 20 maize if

| ocalized to the cytoplasnig space, and simlarly, are
not intended to teach that “Cryl A 105 expression is
only possible in cotton if |localized to the plastid.
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25 range of Lepidopteran insect plant pests in the

genus' selected fromthe groups consisting of

Anti carsia, Pseudoplusia, Rachiplusia, Helicoverpa,
widShh- 2.8, Spodoptera, Epinotia, and Arni geper/ubiood/3ses

bel' 1 eved that any plastid targeting peptide coding

sequence woul d functlon effectively for directing the

D“‘"‘%‘f ?‘ch'%!f'ﬁ?g? %&'%ﬁ[ ?;ﬁlslnat gdt Ih:ader sequences,

I dhraomdamé vﬁth thlér’:}ﬁl&eﬁﬂ invér@ion] e fﬁlmtdrpﬁa\&mbnst&(bted nucleotide
yadenyl ati on sequences are known in the art

Sequecnﬁ%% gt ancad 3,APYe] dRseriisilal prRieIR A en horein as %Caéﬁl&srprotem
It ha bec B ANE War X REPIRIRNARAD 08 RARABE: Rrth in SEQ ID NO:2,
abi | by incorporating these °“sequences into the
exhibéts prepegies tha geedde edvantagesuoree natfally webursieg) Ui iosesticdad proteins

known in.th rt .and are intended . to be | uded . .
hat {7 35 9 e onlitn RO HBE o hputirdts gt e AU Patein can be
exprad§edMRLIEES 1dvBRin THHAE frloRBedt And @il PRintsN@ithdRd Whadt ﬁﬂns enic events
expression of a |linked sequence are known in
exhitptigy plnypateyiz efferts 98200611 beBdEgncrered éwelsmfdexareéman sgmpared to
e
eﬁec{s%%gmﬁl 2k glghl;ﬁg&ccu ng%r&bbébt%&;snar g)?pqgﬁs %n e[g s0 ] Ir‘b %déiltlon
the Grpl/dllOS/ progein feras stable efyseald wl‘ﬂé(ﬁd(pSﬁﬁmme&zctllusahwnﬁgleB[ likely

i nations o araneters, inclu but not
becalvsreﬁf @é&wgﬁ 4@&8‘%&5¢f t@%ﬁml&c PEQLoBR seemacsy nke tQ the: toxin tegiety of
the chin%?i‘é%‘x%@ﬁqog Ip?OtEﬁntﬁlOJddﬁlfone%e r(ﬁ’?ISA 05 ué&qlchﬁl ?Rfﬂéuﬁ Qkhibits a

he anodnt of "a particular gene "5 product desired
rangdoef axseqmﬂahbmacwnyhdhmcmdptarlt:pldtmtqan shexies thel is not observed with

e iso ated uri.fie [ ot ej NPLI.Sin
othef, ATy JoRErirR CRYS Bl B b Pl BieS PR fhprefore,
exprésSigh & aRe iGryBA 305 pfﬁtaﬂdﬁdrah@geb& Mhdt§ irgdult €n HefCedhumbers of
the present _invention. Variants are also intended to

morpghglogjcally pommpb t@%?cgs@c Grenthexpresien bighar leyels ofan aralogye of a Cryl

toxn%%ﬂs % bcl‘B'Qisltahé trgf ofslgﬁﬁgl%t&% 'u%gcctlfegt s‘f)E&E@ﬂ)r taﬂf event
variation are gen ra yconsev rve Wt respect

that isgeletted Sorlrotintantielddeniopmestc Si.(ch)evemm shauhkresult in the advantage of

dela){suililé (%I{%tfzt:j%n 1(3511)5 doe§S0V in%fﬁ It%ép%lg red " %H comfbmed with a
secorPBAiirl tHak Gy toxid td 8nd BE RIALH! tHradns&D pbﬂ%ﬁ@élésctdj%lch the CrylA
fragment of a Cryl A 105 protein is a segnent of the
analogt Horlsncionicsad thah exeriadts eadefod petion in 2 SEQ that s diferent from that of
t N
the GITA, 000 B, HRBRLD ' ing dobOHA TS AETE BRLF toxin i
antlci;iateduqbe etreaniel pramvoe. aci d position 612, or from about

no, acid 15 position 5 through bout am no acid
po he 1“6?Pt%fic§1aveoF°IFFBﬂ?daHo‘8‘tSt B9 filessar au@ 1dp sesengps for use in

plant% hERH M cRBB sé]{nlbx‘it% &Gbcﬁn@‘ﬁfé Edn@“cﬁ% 108! ﬁ@écﬂéfdhlVﬁﬂoVem The
I's 1ntended that an inSecticidal fragrren
first (gr;amnmaanmldtabw two Hitds of e insectniddd portios 56 ﬂted?rabbdt)S protein
S S lecte romthe .g .
consfgngf Siet SO e, i P g LS BT, Mgl s
sequakce Se linkédotot me&bIbSEQtdnﬁiuN@oI thel boxirf p(brhoﬂl an@talpart of the protoxm
ecursor. prqotein, consis of, amnqQ acid resjid
dombp of AR SR TR Qfalée% FERAN fiwé S¥ighobtined from
an EE6%é§tI?t| ail W ARAR rEGHﬂ@?Cﬁdrﬁ?er@&dal' 399 RlieBakESol. 11 5068¥3976).
bo monocot and di cot plant species. The precursor
The @rph’eil@ﬁ &ixgro seguirinb iy Enkedctben ene segmattlthattly S!Abﬂeantllaliy a CrylAc
cr. st ine form,.and al so xh| XC
pron Gitider Faucn Wi et ottt BAF e et pravides a
unig¥é AHind aéldrs'ég%c@thaft BB risthely ﬁﬁi:r@&bﬁl’lﬁseét?cl@al p%pemes when
from about to about 11.5, or from about pH
compgseslito ghe properties sxhihitedoby e Aragsin fremn whiche the ¢hweﬁatl|sdh=nved
can be purified and used alone in an insecticidally
ef fective anmount in any nunper of conpositions
i ntended for use as a | epi dopteran pest control
agent, or can be conbined in an insecticidally
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fungicidal or fungistatic agents, antibiotics,

anti bacterial agents, bacteriostatic agents, and

nematicidal or nematostatic agents. Such pesticidal
wPBeBL4,ons including a Cryl A 105 al ong W ®RTARY006/033868

nunoer of ot her pesticidal agents can be produced by a

transgenl c cell, or fornmulated using purified or

Fur Bl LI B bfts D50 a8y ABMER iy Prming properdes

and cmocfflorentﬂy solubilizad fral processai &t thagetife wxidukirm ia the gaubhspecific
material, an oil suspension, a water suspension, a

IFEI‘F%PtSTFm(B‘?SleCté’ﬁBtSV\/ater emul sion, or a wettable

pom@ ﬁuclé’d'ﬂﬂets&ﬁﬁn%s%%@ﬂd'h@reﬁl hﬁ/@ Rk b&dé‘:rh&ﬁ@lukﬁig methods set
acceptable carrier for foliar applications.

fortlri Patents MNo. SaTP0365, dngdr HEA%AS3d pmummwomur@cmm inimical
t
seq ool Bl o54ihE Slanb AT Shvebebf ofhetal 16 be BORIeHBE RS expression of

hetetol@usTRée seqliendss & SlANTRRRI. t r{‘ﬁ@s@wnt estoti ah@m p&ﬁbn of the
is derived froma transgenic plant transformed

CryBAHP 2 Botsin senpsistt pﬁawafgptléﬁ et {sthainoti D V04 and. SEQ ID NO:3
t

ronE S pin. €S e IS ATE ) YRGS st o

at SEQrﬂ)dﬁbﬂemawopﬂstctedlfme\m dibotylebrous plaat speeins, agd avparticular, in

cott%tf Ii(;]lm i %ngﬁ}ﬁh?eggsos?a g)r@: o Eal]g}gNgfig?vté% ﬁén%%hctgd for expression in

morﬁ@d[?l'ed@ithEIaﬁifs Anﬂiﬁghﬂu@mdlain hBizP610do8 Plantt pecigach are
toxic to the sane | nsect SpeCI es and et mani f est

t h&ueleptide &qqpynceﬁ foé dles presest dikghtien exlubibsn aystdsidentity of about

C a
94, 3@‘3‘{4 ‘c’ﬁ#& i en? éﬁ’@g@gﬁg&n@ 'b%fl]lt%%fe lécéﬁ g%gg[ltl(glr g#bnthpéugh about
nuclepteiel sition 3694 aylihe gegrhent of smh affmdsemudb@tidaeseqlmnaesyencodmg the

S st ent ot se effect] ve
oxip gPthoB At (Capl Ao BRth ghBit Arornabouk SRgledtiqr Bovion 1 frougn
abo@ARleBAdd HitRin FIA0N aBY P BE LTSidBRMY % b.ﬁ‘chaotﬁryl ’fhel%nent of these
protein of the present invention, i. first
nuckeptgdscieiednded enpodingithe ficsd tywo ddmeint meturds eﬁghe &ryles Yidprotein is

d i ff f f h
suby P LY bt oS AieGrliufs ppSeB0h 4 Ay iAEptefior
|'i mhe @fehtorstahe boﬂs&ﬁcte@ﬁmganc ﬁtmt everity 8iiAg thesesequences.

protelns &other Cry y5's, Cry9' s), VIP
bpry Hwéwﬁl intp ﬁsf&sml% r/%rr Cﬁp@tnéma@ GRPIGSFipR gassette

°°“%3‘“%§£EL?R9‘L°SH o B R BT E PSSy hnkt HARS lnked

to zPrPeIsunnh hyprida Hbp?0d imgttansiited nleades sequepes (PlaHAY0, ak.a., DnaK), an

Ara&ﬁ?biisg ta'é{on liqﬂ_‘naon .oraonsggzﬁei ?’g’@ﬂs%g‘a s rotel nsg?lgﬁqgrgetmg

pepH&@dSiEPREAMTE, Ohdef PRIV sRHATPES ngﬁlﬂﬁébﬁ%%ﬂmh@' caftkylase small
insect survival is a particularly useful conbination

subgrit geRe {rensgription dermination @énP‘ledePﬂgtIQ’féﬁP%meer afhe CrylA.105

codﬁ@%%@&ﬁceoﬁs seq qgﬁ‘l? 'angﬁt Eva?fns& %cf"@)?se 9es§1'3¥ cassette in
e pestici vvlsee I ve agai nst a

frammwtth aod anmbcbpﬂet}o@mentrto sthreit’l . coding I's’qunse ofr the $zfrgwtmgq:ept1de

with the nucl eotide nces of the pre nt i.nvention
codlffg seagics, AL B 06 BHarD BHBBANTRetoeohe- HEC GPEGEE sedbence of
the ir@MRIE | X Presdibi Rewdsttd B seb tfakl ¥t SBOIPANG: I A [B¥néditd? the vector
plant cells is known in the art, ‘and includes but is
coniggting ithe 1yl 4 dOY arxpEassion rifapsette d!ﬂkédl toAgriseert exprgspialy cassette

con&dé&go 6& z:LH(g %915,@% ﬁlg, ((Eﬁﬁ‘r}ﬁ&g%r"rgg' Sl Gatd sgg gé?e ?t’e transgenic

IC ne

cottph aveds Bingeblishd ynettaxget Eﬂmigemcl éhfeﬁfst weft tedted BObiohsay for
nucl ear .chronopsone, althougih insertion into the

insechgidal @pidtyrasainstyexerel diffewpt lepidonteran peshpRegies andinpre determined to
introduced into plants is generally |linked to or
associated with a sequence ihat provi des a neans for
identifying or selecting thdlcell or cells that have
been stably transformed with the DNA of interest,
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presence of the appropriate substrate, inpart a

colorinetric feature to the transforned cell or

cells, or by including selectable markers that allow a

wioshtdzyersel ection of transformed cells andpCT/E51006/033868
providing a gromh advantage to the transforned cells
and essentially causing the non-transforned cells or
At bl.e.. . -

e PR U3 S ik hrphttes Mall HE GG ing insect
resistantcendiion cpliodis cantaibing, onte thplAe rat ecombiiation of 6 ryhdoayd iGry2Ab

protegﬁzjlﬁeagdrtagif X asf @e%@éqégtﬁrgp%ggafny L) %9 P%Eﬁigitedéevels of

Cry18010i5 ppétsie a8¢unh] &ichttcaedingno.to 80 gaﬁsl“pér Lm}nan B aHILBthe BEbwing
other types of sequences designed for maintaining,

seasqfip AYgHUINA0H AR bolh cind rWlﬂlﬁhbb’ﬁ\élP@lm any plyteiosierniferiseap the plant or
reproaHﬁiv%oﬁésggs Sl%@y 8 o\ﬁ‘gﬁgt etob&h%}g Cﬁ?ln h&g&ﬁg qﬁat' Ravk een tested

or at or or 1 ntroduc a host cel
previangy,adtdch gametallgl esd:re/\mtljn cxpableeaf ssepef acfcuhiuhtnon\t@h:ts than about 10

P artspﬂgg%rg %P‘Fﬁg{g%gort g‘étlc Fr‘]i’l(r:éfge ff%\g}ﬁ afgoroeleﬁ $§1tyte°gq¥dc effpels were
ObSCILVbe Sher! bABSERT THsE bRk vedd RstBdl §Pcotbh, HsPecidl WieRRSeRf of Cryl

present invention. Plants transforned to contain
accumuhg@n approaghedsercuxreceded aboub i n@nat | east an

oty N0 s IRREEL Bl FiaPd ool B Bxtigich cassere

consRWP 6D eahdhced oahhfmvedﬂtmmtceveny p®inftee {eCAMVY saieRtaoperably
t.he scope of the present invention, Mnocots are
linked 4o éﬁd@feuweﬂwema@owtloqqaby badb pindingeRiote gee Antrapsiased leader

sequ%E anﬂ'aﬁeanéﬁ’rﬁm% ctif lhﬁion gﬂlﬁegﬂd a fr}fﬁumgée@ﬁﬁun hspl7 gene
(fescue, tinothy, brone, ar August i ne,
transaeptmmctaumhairmgndsm)yadarybhtbarsbtmpnce 5‘hcj Cdylo"gﬂ.OiijﬂN§sequmce as

inte ¢l ude | eagt. alfalfa, i cot
s ol S0 00 N AT 85 EheP 56 s Do ot ivuRBgpeS Heacent o
and $2PPhR, inféd k&juendedatld ﬁﬂs&&ﬁﬁ of €8 RFMinaGHeEéghendeli T doleotide
citrus tree cotton, cowpea, cranberry, cucunber,

sequenge (of the res g@g B}ppﬁ@ﬂsmnfqagﬁe{te tsrsgéfor@raé Q 2 AEHT- The vector also
contil.xgsI i E&ghoslaferh%ﬁﬁgdc srﬂ?c!t:ﬁnﬂe mIHR! ﬁlrafjwapﬁ!sted b ?Lrlécﬂ Slvér[tseﬁansformed

, peanut,
with sloeyOeyd ASLOS :eqpmsslnqn &tsseﬁmlo eMmye, een@aeleﬁe@hﬁter&t&nﬁﬂomﬁron with the

ot at t ob t abl e.
Cry1py T el P, bt o sins Viptsraciaisstiivaiy SRt pest

species Ql‘i’d’&&gmﬁﬁélﬁbteliﬁi’aﬁ 22wide ke of ﬁfs@ctﬁi?ﬁ%étivﬁ?'tﬁa\( was not prevalent
i ncluded within the present invention

withsewsats transfarmed oWlth mﬂm&teu@mucaiah@rcaem asndg@ﬁeCrylAb The fall

armﬁvrb‘f'?ld H%la%ﬁ/é‘:%lﬂvgo ﬁvﬁi ggftt %H%?/tevgntsa% S¥ 51ns]etgt§c1dal levels of

| ng; 1n
Crylsamﬂ €oupted Griyt ﬂnelox@mrlosemcmda agtivityeditdcttd tHempue Brvorm and

ncodi ng .an i nsecti ci dal gnent of a
Comg?PEfF ERHVAF 1 PHEEeHEHRY ﬂtah e"ﬁ?tégéwpssm%tﬁéﬁbnprowdes a broader
$ ec%%'oﬁu&@élcﬁﬁﬂa&ﬁuy?@rd:rS/PA'IGE'WEn{-’se ani mals to produce
antibodies 30 specific for Cryl A 105 epitopes.

Cr Thch@@tnslg sequeness i tthepprgsent inyartidgeare sxeinplaryd ePther nucleotide

sequk}gct%ﬁgtr ﬂ)?e Otoetxgrg{syl{léa gfgyslAb %58% ?}&Lm‘cffa ogt ina é)lant cell,

and gtill athéd memoﬁdesdqnms e dabkﬂalabﬁ beingedesiphned that h;eprbssrwblh@ other
of an antibody to a kA Cry] A 105 gé)lto e in a biological
types fiost p@llsm%lm%tlrremﬂs)rﬂw §e0D5T @ls Bigc@isepsurteit s d{ltém%?d that a
Q07
nuclfhide EgueB Rrtine 28 XFhehof € CON. 115, g el BAghiEH. papivit o
leastf abengtrBSMa, oc atnledse ablatt 80%edr @ deasiedblout %}%}toln et least nbalt &6 % ategreater

nuclg)tﬁﬁgge@ggq%agﬁleutztggg)tngléebélﬁ S%t?q?g scfzjg%r c‘% A;;:%glgﬁﬁgg 'heréin, ' Other
i nsecticidal fragnment. Methods for detecting the
bi nding of a probe to a ta{%et sequence are known in
the art. Detecting the bindi'hg of a probe to the 5
target Cryl A 105 codi ng sequence is diagnostic for the
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Synthetic nucl eotide prinmers can be used in thernal
anplification reactions to produce an anplicon from a
bi ol ogi cal sanpl e suspected of containing a nucleotide
“éfﬂWﬁ¢q87 encodi ng an insecticidal fragnent @fras2006/033868
y g protein. The presence of an anplicon 10
produced in such a thernal anpllflcatlon reaction is

nucléjdtﬂg rs]é)cﬁ.ltehcces f@%m&eg?op{xgﬁ%g &It gleﬂr l(ﬁgju gné?cullc d(ile frﬁ%:ﬁ%nt in a host

cell etherphmbe@awh telhcarte ofd!nggﬁﬂ:ﬂiita@ ifdemutyl ot emhlaﬁg' tOthe exemplified
resence of t Cry| A. 105 codi ng sequences
nucl%%f géﬁﬂuenﬁmeﬂﬁplsﬂtl4enseauﬁ}cs% G Y4 RESAYSEEOT af?le redundancy of the

geneﬁ@ ‘&U@é" GRE sb heds ;569§1151€%’ Qﬁ'ﬁhés&e% AbBeS ALidiy ac:1d Jgduences that
onpl enentary to (1) nucleotide position 1401-1420"a

encosletanf @ertofahe IEdd BrifiGequence SECQOIITJDMSEJQ)HB N @r2 @29 a11 of these

on.18 8 as _set, fo at, SE
sequREy 56 WBABPR b SRR soorSding B thPbbBns ARS folsfRa and
purified) nllidllﬁc 20idn mtgawel EHR6difi P AN NP ath s eSRGLE Ten@AE @€ ianGry1.105
the junction between Domain Il _and Domain |1l of the

proteig W@%m Be Mitkinethe 5F?l§‘e‘lft the idisglosye.otseiVelb as gRY gompgsition in
wh1é£1]9H¢t§ hlééi'&& L84 chife H&é&é‘tf éd)P %/tnhaﬁ 5161 pﬁlﬁlﬁ? 0P Bfggfzor more

resent |nvent|o eot
pausscpfapnmemgddstme& topredice ag ampﬂcmohhﬁmgwﬂ snahmaqlhmwve en

Do fléfq‘é‘ii |1‘|3 6& gﬁ@%&gpﬁgfﬁ%ﬁﬁfg COd %fl?l%algef COtIlQIStS only of

CI§PAI05 Ysibdubdbr L fa6teinC E¢8NGAI1OTthd BRuPAR- lpResb@X incotton
¢ %trp UéliOS proﬂt}el n. m%g egltlde se:quencg?ut hat gl?cg or 0

consaﬁtSe 0& dnphleraptastitarsated (yimdeS grecurses drefeigneedieg cequeng. The
expr s]s4091]clf @[gp Pﬁﬁelﬂ@% e%lgsé}?% fp?(f%e 8 be g%gfém gi% pLIg Q 312)& Icr?c[nwn whether
or ifteng! pagrichadr (}rgmphﬁan willtbe wlpte@@ﬂlwagl mfanyu;xahldnlan Gilang and so trial
di agnostiic for the sence of such, codi ng sequence, )
and PHO%CXI’S“’ES‘F@F’%%}} l?a‘Pq'EE Sg’m"dt:Wé rPrelgigs, éﬁ%%se‘ién i Wigresult in
phytﬁﬁﬁf&é?fe%%daﬂ&’ sd By % e@'oéfﬁ {oSRE cﬁlhﬁ{glz{s{ &etin®ds taliBViates such

de of these segmsn can as priners
effe¢ts>r Sanmru qil;wmgtan@s iapugbssived ithagntion pbamt sepressionsoff Cryinproteins.

such .bi |ca d.s cons .are
The FRGRRIELBorER B o PRI To 1BE o AR RS B & oy psivte
maliwlftlb@lh&aﬂ'ﬂi the ﬁ%plﬁ%&ﬂﬂ'@{)@e gnd sifslarlpr ArBiot SREERACS teach that
cor respondj ng to the _nucleotide sequence set forth at
&3 eXDessionfiy oMY pessitls rpottonif lacalizeddo thelpstidp eTheceagmples are
mtet?&dQOftQJcﬂqﬁgt amepﬁ{eﬂiog & %Slgf‘e[ﬂ]'ﬁ;cal%!)ﬂ fﬁhﬁﬂ&hs%uh Lgls nprotem to
reaction wth a secon sequence correspon
achiee® mivephodegicaly aomml epiznmst thft  ¢xthébin highe ttveldeofs élwh‘h (195 protein

exprg%&qsile%} fol[(%:%.lg'lu%t'igﬂ 558 quD %ﬁé&%@ﬁx%g?b%vé?ﬁﬁq’l rsegl%tance 90 a broad
rang'érﬂi’|]Jefn'd€ﬁ§:1‘aﬁﬂn§e@%ﬂ£ﬂt%stm fhe @eflis O btz AP Bups consisting of

contal nin woul d result in the synthesis
Antiggrsian Pawpplel@lﬁ &ﬁh@l@ﬁ&nHﬁh@vmasﬁdwtblsmépmdmt@m Epinotia, and

Al BB D38l RS el et Bai g wold funcion

effectu,(el yefot ditertiagyiel premursonBiydih. WiSyroteman thee plastidéh@oplast.

;E‘Otﬁ e E ment fron1nuc|eot|g position 14 gP@f d

guslye] PRI H SYHCEED (B9, $19 ahd WRBRTPUOR nEFRIBHeR

pol;@@eﬂlz@.@ﬁ Q8qulefices Afe Kld@/nAh GRS ndthe Tsﬁﬁe@ﬁﬁﬁlseﬁ& &&ﬂd ©A8dr5tand that
sequence i n such sanple. A kit for detecti ng

in cprtain @ifceMPANGES,CRAPreAsion Sam :be mmed ay stahidized sem%pmtlrzg these

G C A 10
seqqegceg dlt%c%é g)?pr%]%ﬂ:%kﬁgs%lttgsnp Ji ng)ggo%l%{% nsaqlwg{;chs ?[kﬁéw}? in the art
and €@ geeided godbe aifudetl within | tRS st ESESHREY) rf:@m dascloywrsg Similarly,
out a nethaod for detectin t he |nten ed ent, as
promgtess thad fynchipn freachisNe ﬂxeéwﬁfss@i exprssipp Pf & SeSuigARt &g known in
descri be preferred enbodi nents of the invention.
O her enbodi nents within the scope of the clainms wll
be apparent to one skilled ih the art 10 from
consi deration of the specification or practice of the
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exanpl es. 18 WO 2007/ 027777 PCT[ US2006/ 033868
EXAMPLES Exanple 1. This exanple illustrates synthetic
nucl eoti de sequences encodi ng an insecticidal 5

AkOp protein. A nucleotide sequence as $@ir/soioki3ases
“R;MQEQ ID NO 1 encoding a Cryl A.105 insecticida

proteln was constructed for use in dicotyl edonous

C t
B oue TRE (AR (00 R RRISNRE, IAOGRERI e (BB cisclonur
Pronm!ms cart be seflectadufol ess todiewe Exprassminamita lprksd séquance ihlanp ugﬂnber of .

sition 1830, nore or. |l.es ucl eot i .
com g 28 Batardelersy el Susgty (R 3 teMegHf RO G ycaression,
spatial0&r tRBld Wpedific Gonth G Sﬁllfr@ssmsarﬁ(lﬁ btk tRdarh@int of a particular gene

expressi on i n nonocotyl edonous plants. The am no acid

prodg@tqlewcéo be ammlat%wn@ng@mtmﬁt pia@ttcehlseqmsge NO 4. The

S qu {
2ol SIERY, 4 PReE bRy oS Ae s of e
Cry]IAaS&S arhir® mid:lsequelnde 1§ek§uemem&da® B@Rvu’hﬁf tHe SopSkP thd present
QID NO 3 are. 15 substantial equivalents

mveatfone a%ﬁ“%’(“n%ﬁe alsgepfengydnioybe witlin theacons ¢iche vention o lgpg as the
amif® R IPubstith G sh‘bfstﬁﬁtxo‘ﬁ? Ql'f'f%cgﬁé ﬂ% f&{lﬁrﬁlczfr@g% gﬂfyrb%nservatwe with

sequences are identica
respenb &0 thesnbsti@8ed arhinougll(Y)handribe substitutien(glodues nonre3yBih a reduction

of ingp b G n b o recpe Bt b Guighed IR e ipatiidal
fragieftiof a @y 18305 prféin ist HREMem MR UnSing %1 BedueAdtOidtseBBrtl ta SEQ

identity to each other. The substantial differences 20
ID Mo {eam abort amipo adid pesities 1 threugh abpuhamingracighprsition 650, or from

abo I R 2 bRAh bl HES RRBUD iR 8F 3 B apqytemino acid

positierg Sethtough aboutngnihb excidopasitionpdlf oo froof alidue aftiyd Acid Gvsition 10
rotein. The t uences  exhi bl about 84. 7% ) .

chroBo AU JriRh AU GRS R s - ABgAERELY: A Reegrd (g psestcida

ﬁagﬁlI@D G CHyINL MS%@t@m éd?@isr) of AR DAL 5B thabbut F50! BB Udus amino

desi gnat éd as pMON/70522 contai ning a
acidp etlect¢dafromrthe ercslelcwmlatbigeofrmnk@ acid mebidues d throngk abeut $80 as set

fortl S B NG At Al e RGR pftecihoomsistik g peid residue 1

throf@s Svue Fes{auk t3sne, S0Hi6 kbR Mﬁégu) fohrAitRnNRbpéried and is tolerated
Deposi tory Aut hor | ty at 1815 th University Street,

wellj by il rogocot jang disptPlantenacies. SThe pregusses Pivipig 2l edhbits excellent
s H9RER 1 PR3 Mhog 3 LAY SR OROhRSEORTY) P ufhe pt. i
artiéahem]ﬂcaluibOpIﬂ’mﬁmdanrmgeanﬁdrowasbaﬂleﬁi()gnaﬂ)eut E50,MRRtom about 8.5 to

B-,3Q873 | Thi le illustrat
aboft 11 1< GeiE RO PG proshont BB Bosi ng a Grvl A 105
Pr ghe brdtein SPh¥Bre2 O (hRAHY danRe ki PRSI 8B 8e m%l' 1h§bct1c1dally

and Pi nel and %50 cotton seeds were surface sterilized
effeetivg apequmf ix By noydenpPh ﬁ@mpwgrqnmw@pﬂoawﬁ% agedir lgpidopteran pest

conérél g%tegr & t&lr?n lEéd&‘H s%@t?c?éam&%gi%ctﬁw% tWﬂlrQn? ndmber of

ect ssec ace
othdr @esgetdah ggm&atrms dlfferetﬁu sﬁttont the QretA. smfe pmtcmve |Saach other pesticidal

ori ent ed ar to di rection of _the
agenfs, Ae; E‘Feé‘dgfg |“§3 J&?‘&ﬁe%ﬁﬂémf F"a f g (4P Siheg E{Ie@iyo?f other insecticidal
nﬂNQNﬁ%M}%& QPRbI RRT 81 1@@&@6&?&% Qﬁbcfe@%ﬁ;ﬁic%i\% JEK—‘Eth&HJ Fl)x?sectlcldes

nucl eoti de sequence set forth in SE
ﬁmgl@é@rt&nﬁlng@uauauagmﬁg zultlbloscma\nk@cteglehegemd énctpnmtatlc agents, and

nemafl cnﬁal or nema?ostatlc agents. Such pesticidal combinations including a CrylA.105

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

formulated using purified or substantially purified pesticidal agents into a pesticide

14
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e35S pronoter and a chl oroplast targeted Cryl A 105
codi ng sequence under the control of an eFMW pronoter
was excised fromthis plasnmd and isolated by HPLC and
WS Sf7h2579un  transformation of the cotton mpichRlseis/033ses
explants. Purified DNA containing both the 10
Cryl A 105 expression cassette and the GUS narker was
] t
comj%nsﬁgn? aafq%gl %%El@tuiﬂol;f % %ﬁ.ﬁpb %ra%ﬁfg.? ma.?eﬁigfj%ﬂzap V\%Lgsgais?o%, a water
suspemsia, @ mektack 0frmlcantllvmterrcmulswm‘m 4 wetmb@ Ihx;wcwr eamit thed provided in a
dis har e par e deliyver unde artlr vacuum
SRR EEatblE GmeRt oSt isdiob® o The PBmestoR san be
forrdMHtéﬂDIﬁﬁ: d 4eB€ trgﬁﬂieﬂt W v l0 Hﬁhe@ tcfglﬁ\l;hﬁlc&vitl‘{ 8 CRUEA thS d—tﬁ@t:omposmon
tissues fromregenerated pl antlets were Sanpl ed and
intenglsd fgiinchugion dr the sesd dreatmpent, er %C%Pmmapphcd to a seed that is

o A BT RAALR BpILLL SRy oo o«

Cryski@kss thag'ﬂﬁseeiﬂraﬁhalt\wmgosﬁmﬁi c?bntaﬁﬁﬁh @fljtesflolﬂalagame $§pr0ﬂlded to
an tive portiQns of the ants were
a targ?tl}ﬁ%ﬁorzswﬁﬂ Pt %@ngy’eﬂ*eceélf of appot ﬁrgwarfgo% thenteqd, thyt are producing
pestﬁdﬁnp RN alnbARY 5T {RABS RGeiaNt Id c@Hbm%ﬁEﬁ i Sipfecticidal
fromeach plant were posftive for the  GUS mar
protgihs eseagle are tme o it sai ingedt spedies asd petduandfest thein h@ugel cffects

oo ARt 29068 TR LE ARt oRo EnPERIRESt pestciaa

agerit€ fir @Gntrdllind lep y@ dpatied als@aamg dﬁlonaatdmedma:agao Ay single
cotton bollworm and fall n])évvorm

pestispdal, pgsak Pheryesres w REAHEA ipeme@ PildBPtﬁﬁlﬂsSP%C)kfﬁfr eAgjexgnplary
f C

compfiafi bR arot B LU e LLHIAIAS prhe EOTIMD I iention i 2

ﬁrstnmetlcﬁdiﬂ prcmns,qwnplcd wgthl at heastveascarslddseasicitd proteipatifferent from the

contral used as.o ans for
First P FHETRRSTE YRR RRUR Bebie po greciot TR GEtjBpiGhteran Bt
&0ltdeO ProfdimN (Sther( SHANEZEER’LICHB"s; rgPQ)l) VIR préieins, lepidopt
CrysEnt omgT 94K28‘=21r gg%)l Kﬁ}agnt h|@ets‘ al ?@ )10 re;t epeopteran
insegsigidah quotgips xoferrpd dp  assdlfG msateins, w@aﬂnswt%i@é Rrotging pproduced by
e
Xen?r%ggdtfb“ IP?Btar)’za%de%)ecﬂé@f)foa%&EgcEﬂrgﬂgi‘}; ?\%ﬁgﬁ]&g}f tmsécjct pest a
conlbmahoxﬁaf @nesir mydre mshctrcmldail paitans Ay WHh \mag&h designedefor adhieving
rvi 8 i nsects was r.ecorded five d g/ . ;ter val i
et ghie BERTSION o5 Q0R,E T SOty ghocet survival is a
pamiataﬁp Niséral EQRbinASRCH ﬁesﬂahala&gtehtwfba/c&i‘muﬁ{gl 1ep1|d§§teﬁn species or
collected fromthe transgenic plants. 8 ha green
delapigig| the st of Fsbtape 1o any vrgle pesiisidal egenk othzowmeffectwe against a
P S2006/ 033868 col |l ected and pl aced in
part%ggz Bglgégansgg ?E;lgnd infested with third instar CBW
| aPlmes trIMommdntmh e sucleotidé ngqiensac b theprésento irdledtion are

five da r i nfes ion. Leaf assays
ProvidRcSCA T GG Pt RS M BE O o Mo es o iyl introducing
DNNﬁEbS 9RAl CellLRf kndwi® IWEhAGR BRA iidiies NRW ik SRY q&nmr & vacuum
taken fromtermnals of cotton plants. 2 | eaf
mﬁlgamheégroé@@w@bwt RBjzapivm nmediated ¢ teansfopmptéons o¢l¢<é®p@@tlon, and
vangﬁﬁq:{aﬂ sﬁg ,ﬁ_g ?ﬁj@A Qrgtﬁo]dgcé&r}ﬂf lﬂéeglgsgllc g@%ﬁ‘%%’y tﬁ%e#eg f?xﬁggégtrlon into
the lﬁé&d\édracfhm?mos'ﬁhﬁ ahthiodpar inedrticu linzo \therghlorupbst or \petid DNA can be
recor ded fIVS ays after i nf est aLu_‘]gqql Bi oassa¥/ results
achigyed. shBiannirqducggjieto planihis geperally d o ratoctafednuith a sequence
matgﬁwlﬁes‘?&trﬁéaﬂs ErCidbtify ﬁ%ﬁfres%ﬁa'cﬁﬂ%ﬁfcyéeﬁ &Péelﬁx&lhtbhzlv%%een stably
eater insecticidal tivity than transgenic events
trandformodowitls terdNAiof hmseredly incladingrbuanatdimbitadao isoneable Gaskercuch as
and Cry?2 agai nst both W. Tabl e 1. .
fluoggseengs 89%@%%?%%56%\\99 ﬁ&“%%‘ifgﬁ?%‘gfr%{st YGIEYRS that, in the
cotton plant tissue. Plant FAW (% survival) CBW (%
survival) CBW (% survival) 15
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(leaf tissue) (Square tissue) (Boll tissue)
Cryl Ac/Cry2Ab 74.5 32.0 35.8 Cry | Ac 92.7 35.5 35.8
Isoline 99.6 96.8 54 17238 10.9 9.4 25 17567 0 12.5

w10220§-,,02],7374 1.6 1.2 0 17875 3.1 4.2 0 1802@ctas20b&ofsss
12.5 18122 7.8 22.9 0 Tobacco budworm and com '

earworms were also tested in simlar bioassays. In

preseRBEHE the a P@%ﬁnaté F'll?o\f.lﬁ:{xtlél fﬁ&d)]aﬂ IR TR tﬁjle Jransformed cell or

Insectic ese pests
cells E)cd:ypilneluﬂmg'ﬁhlestabix almlceis tHat aldw atpesitit¢ m‘l&g@ﬂldf teaasformed cells

ant s e reSS| . 105 protein. 20 Transgenic
and ‘g‘é‘f"n PEﬂV ‘ﬁﬂrﬂ@&@%m trehres) Gells pRchps PR gausing the
non-WrdstorinBé cé’l%cérct[ssueom@rﬁg’ Ztatid W&l@ 33,eRREB¢ M e Fhrkers include

EXDFESSIOH cassette aV|ng a nucl eoti de sequence as
but @t ngtotifhted ntoSEedes envaing t heata, dant mictiotrexate gpsistaipiee neomycin

n e 3 r a_wheat
phospciAfiErase | a SARAREC hochille PPSET QIPHE! - eSplFR offfieductase
(GOKpmzlyglesaquelmplmO SditsWQurARLY, Q:ZchZ’ﬁkE’CT f U82006/ 033868

t hs gene 3' transcription term nation

a
ame%ﬂﬁ;ﬁ% et %ﬂf KaHRrsRcEesigaed Fﬂydn%ﬂng@ %&%H&l@g’ and/or
| I
Shepﬁgﬁﬁgtﬂf%ﬁﬁgﬁﬁéﬁgﬂ%?gﬁ SRS W5 Belng AR Bhe laboratory
or foujpdtodection rito arhgsti el faresaten inclutled wmlnﬁ:rﬂyd s&onc%f tbe divegtion, and are

ntend R RO EIEE T o Shrie SHRHRC FoBait, FfSds. cosmids, and

the liRer bi ci de gl yphosate, for use in selection of

transgeni ¢ events. Transgeni c events ar|S|ng from
t | SrapHormedn glaien¥e ks Hvﬂgmmmev@‘r e Jpresegh dpvetign,  Plants

transh%?ﬁe& o coéﬁxﬁ@%ﬂx@ﬁbﬁde seeéﬁ&{gg e}’l\@ord%gga‘ri rl{aﬁﬁﬁ#m@é&wﬁﬂf@grgent of a

sence of any vector one, e presence o
Crylg\. Hijl protesi eyel specifisallyt embbled dhyethe epresaniddifdosurdie Both monocot and

oo, B Sl o8 BB oS B SRS LA, B

inten@ed &5 SdMide WAE Bot MHREER Mrd, WIRMERRS ricBadorgim, o, buckwheat,
limtations of the event screen. LAJ105 transgeni c

rye, graps(fesicumtismatiey, dremensachand, iSh Aug@stmeoﬁg@mﬂat benggrass), and barley,
and 31113,8 Gf ts %@%ﬁm&?&ﬁ% udE at ﬁ%?%ffﬁ% gﬁ‘ﬂﬂ é%PHQ %s:p)ir%guﬁ bean, berry,

COﬂt y expressin

blackiertyj lﬂnelmﬁyacanﬁlaytaﬁmt,pnmlﬁ@)wm delery, cheray, dlickisen, citms kvee, cotton,
about .one centi meter k)n di aqeter wer e obt %I ned from

COWREZ e FARRETEp CHOTRRBSE FHSITOy §88AP1a5 IThit A15eg@APG, eem lettugsglinseed,
melofnr %’ﬁsFa‘P@ ﬁﬁnﬁeraﬁﬁé reb €8 ad'ol%hée V€ péath Flpéeﬁﬁlg ﬁ’é&r%ﬂlgfélé potato,

l'ed wells to the pl ant ierl tur ‘
soybmssesqmén srawpestst, edgarcbeetﬁ carflomgr, kswegmwtatbl RCaw toxmaten turnip,

and ‘%e(%gq%:le r&g%gﬁﬁw&iets% P ﬁm r eﬁB z?,s SFCCF%E ssues gﬁ@%uged from these

planisafe sgecifidally ngliRled edthad ﬁlerQWend iaksADdn, o Ringgs Eth&@éﬂ tlSSUC, or

| arvae, two neonate BCW two. n ate SV\CB arv
Prodpgs FODKINS A0S EIREANGOINEAD lmf&l%ag Bqaglé‘aﬂttoé \kgf’ PfOtCm

Fegfitids @m&tﬁgﬁne&vﬁib%gc%ﬂsﬂﬂl@ ra CRMA, ﬂ)%yp;rotcﬂf' b8 ndleotide

a | eaf damage rating scale fromO
Sequpm| modlng anoingsicticighle amtwé adé?mdg‘elOSmrotqm @k pravidgd by the

presl e ChaalpS oot B 142 o Bl R0 BRIk Bibodics

speciflt i@b@ﬂ/&‘dOj epitipeg @ryBYE0s epecife dnﬁaédléd &dh bded to detect the
plesgnkf):g eorfv(%'tyllg.nlos in a bioclogical sample Methods for detecting the binding of an
antibody to an antigen are known in the art, Detecting the binding of an antibody to a
CrylA.105 epitope in a biological sample is diagnostic for the presence of the protein in the

sample,
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Bi oassay results indicated that events expressing

Cryl AL 105 protein exhibited greater insecticidal
activity toward FAW ECB and CEWthan the LDR s
“Rfﬂhﬂ? hed by the Cryl Ab 25 control agai nst ppeusadE03lses
pest l[arvae. LDR s for these three pests on the

Cryl AL 105 events was less than 1 while the CryIAb

' ; b
SNt LS oy LRUOL % AT AR Hlerhol Gt o
wellt HomBeti¢ Aucletﬁlde\pmues canlmh tised td biad tdCs ydrgd se@mhcep l.e\h @tcleotide

tested for ctlv t SWCB, ing that the
SequECs|CACOfiRS a @ ipseicig ﬁ{?ﬁ@%x%%o S EpebeE ARt G ding of
a préBettb féharg@h@éqﬁ&?c@'a&é x@dwit B the Qi-toaﬁét %Qh§ HRRRIE & probe to the

previous results that indicated t sg
targqt E7Fedld seding seayemceds diaggosticfipr ﬂmpees@m ok th@SOdmg sequence in
no nore effective against BCWthan was the Cryl Ab

the sWfapfE.

control . Thus, at the levels of expression of the '

Cr &jm@helibSmmlmnde npriierp| cantise, uidde &t tidrmal ampVificdtidnbRactions to

effec e in con [ er | epi dopteran genus
prodpge At 1§9§?li° 1 biofosisabihen Pﬁf‘oiuspez?d\%cgmemmzarwotlde sequence
encoﬁ’ﬁ%[dﬁ%@&ﬁéﬁﬁﬁﬁ@éneﬂt'o‘ﬁat @ﬂ/lhol()t.ih[f}é@:ld nTB@?r&@rE:‘é of an amplicon

i carsi a, Pseudoplusia, “Rachi Sl a
prodpgedi mosmhpaa ther@ploelmphfecraapn Epacnom iig dlagnoisnArﬁmrghe pres@®e of the

nuctigk Bl oyl im e Bl afiorAL aPri eiefifs, s probes which are

dlagﬁoatm foS dewgctiiy R presedéd of tdeeaHAACHSagodsR! sdq@eddas iofl tREGresent
ID NO 2 fromam no acid position 10 through am no acid

invention; dn o biglogical sampple j afp| seaweNCpYLItat U eITEESPIISe tQ)fOICF% gerfectly

comJleBEEY 6 RRLIEpGHRHAEPTH G s AL FSEQ INDH drsEQ D
NO: &l ci(2) Ricfeotideipesition mm-emsn rag set dorth atrBFg D N@tdlor SEQ ID NO:3.
SR TNEE WL S AT S ——

juncB& Btwesh 1D6BaM TN SndD S BN T XA ﬁic%@ﬂ&lt@f)f different insecticidal proteins
nonocot yl edonous crop. plant and di cot yl edonous crop

usedfpreanstractinglee insentigidabipqsdon of the emtql@rseof e pres¢nhinvention, and (2)
the %@I}gfcgépgd&asggmﬂ?g@l%%E%dcﬁ&oéh%ﬁing lﬂfér}hnétﬁn% V\h?ééb %mtflﬁ Biand the

onsistin
protoxic epdisg segmeny ofrﬂieodxffbmnkmbteat codingysegmgnta sised foes:onml;uctmg the

COdl%%%?%:g@? rth%ﬁa-p?qg%\x?r{e lgfn lQﬁ gl%té%: Eﬁ@kp%ﬁ(rigye%%énces that are, or
pYélHéHtﬁ?ttd) dgehef ofiRidRedmeRe B DNA f{‘lcﬂ)ldlﬂgtdf' 1RAPNOUP can be
p ant is selected fromthe group of plants consi sting

usedogs prphes| fomdetagiigethe apasensotof taesp &e@ggu sequigreen in héglegical samples.
The %kl@&h@e&g t:h% lﬁ?r%ﬁfscc%ga Sﬁﬂ?llo the sregée’ Ofcsqlld’il oéhgéﬁéquences in a

erry
biol epicad eanpler a(mthexr sefnerees bl be cwzgmbed by ﬂ'@gskﬁlﬂe’dmmsan that flank

elﬂ“{{{?u :':;ﬂf esﬁLﬂ? he §e Pﬁgﬁmgg ngﬁt‘; ?&%&r’g;lxég?o(ergogga {F &(yﬁnous sized

amp H&ﬁ‘f‘é\/ﬂ\:}%meﬂ@ #om chH"Bmlo?@:Il 3h 1e§ e Q;.@éhsam;tﬂ%ﬁ§ Qre diagnostic for the
strawberry, sugar beef, sunflower, sweet potato,

presensp o cgich codmatseqummsmmﬁhe ahlaipl@egﬂqraﬂ;la@plw a fAyst primer sequence

ook LB O SO 0122
coultl ibe i@ faaeiatl ]pmﬁeﬁ in@nthdrthal bunplifidatianireuotiae ivith a second primer

position 600. 24 8. A conpg@sition conprising an
Sethcﬁ%"@rrﬁmoaﬁqnwo SrerTEReTTe 0 opthernygleptids seauencg Ayset forth at

SEQPHS Nd:§%rom position 1581-1600. Such primers when used together in a thermal
amplification reaction with a biological sample containing SEQ ID NO:1 would result in the

synthesis of an amplicon corresponding to SEQ ID NO:1 from nucleotide position 1201
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protein of Claim?7. 9. An expression cassette for use

i n expressing an insecticidal protein having an am no

acid sequence as set forth in SEQID NO 2 in a host
wWbohrohgr ei n sai d expression cassette conpprR82006033868

opergble | i nkage a pronoter sequence functional in

said host cell and a polynucleotlde encodi ng said

pf Of & Ssi on cas te of O ai
trouh Sobry . s S CEIGE” RuBllioRo By PioBlh EamReiy iy 70 mucleotide
segmeANEbHAueofle pofiast 40P 12420 las sat fodhORl SEQ/ITID N®:1, and would
mamal i an cell, and a plant cell. 11. The expreSS|on
therefase bediggnastic fardhapresenomelthe ﬁrb(lé*ﬂ@aﬁodmﬁé@q@fli:%m syl ample.
is t & u t 0 I
ot 85 Bt b e B ERAT R0 e N Belfg it hence of o
nucldBﬂéu dapenasertpéing esCoAlA. 105amca sanhple di providedci Tiee kicéd provided
a_Rhi zobi u spegles cell, and a Agrohacterium

alonewéla Al geagents andicpntiohjamaplesnepssary fersiarrying oubp aethed fps ditcting
the uh e&%%éb? a@ﬁveﬂ'ﬁ%s&uw&é'féﬂdsé‘g of a dicotyl edonous
d a nonocot yl edonous plant, said
d| cot yI'Beofoblowing exemples degcifiber pn@arregeetmbndedents obrthe frevention.

o HRRAE SR eof SPbH i BERH e SRl e st i e e

fromGRRNeRatichos tBE spdémclanéd &V)ﬁﬁctlce of ie)inventien éydlsabseak}mm It is
citrus tree, cotton, cranberry, cucumbe

intendedt tiebthe, wea&cﬁmmtogeﬂ% hiththe EXatgRles b cPBTigRTEd cxsmplary only,
w1thI éEéb‘fJQ’and sgﬂﬁ @t %he LR Eb Wﬁ%}ﬁ{dﬂmwﬁl‘i{y @@Eb{lfhﬂg Wii&Pfollow the
peach, pe

or ang pea, pea um pot at o,
exumﬂ@beans squash, strawberry, sugar beet, sunfl ower,
sweet potato, tobacco, tomato, turninp, and vegetable,
and sai d nonocotyl edonous plant being further
sel ected fromthe group consisting of corn, wheat,
oat, rice, sorghum mlo, buckwheat, rye, grass
(fescue, tinothy, brome, orchard, St. Augusti ne,
Ber nuda, bentgrass), and barley. 12. The expression
cassette of Caim9 wherein said host cell is a plant
cell and said expression cassette further conprises
in operable Iinkage a pol ynucl eoti de sel ected from
the group consisting of an expression enhancer
sequence, an untransl ated | eader sequence, an intron
sequence, a chloropl ast targeting peptide encodi ng
sequence, and a transcription term nation and
pol yadenyl ati on sequence. 13. A vector conprising the
expression cassette of any of ains 9 through daim
12. 25 i 14. A transgenic plant or plant cel
resistant to | epidopteran insect infestation
conprising a polynucl eoti de encoding a protein
exhi biting an am no acid sequence as set forth in SEQ
ID NO2 fromamno acid position 10 through am no acid
position 600, wherein said protein exhibits
i nsecticidal activity when expressed in said plant or
plant cell. 15. The transgenic plant or plant cell of
claim 14 wherein said transgenic plant is selected
fromthe group consisting of a dicotyl edonous plant
and a nonocotyl edonous plant, said dicotyl edonous
pl ant being further selected fromthe group consisting
of alfalfa, apple, apricot, asparagus, bean, berry,
bl ackberry, blueberry, canola, carrot, cauliflower,
celery, cherry, chickpea, citrus tree, cotton
cowpea, cranberry, cucunber, cucurbit, egg plant,
fruit tree, grape, lenon, lettuce, |inseed, nelon,
nmustard, nut bearing tree, okra, orange, pea, peach,
peanut, pear, plum potato, soybeans, squash,
strawberry, sugar beet, sunflower, sweet potato,
t obacco, tomato, turninp, an?gvegetable, and said
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nonocot yl edonous pl ant being further selected fromthe

group consisting of corn, wheat, oat, rice, sorghum

m | o, buckwheat, rye, grass (fescue, tinothy, brone,

St. Augustine, Bernuda, bentgrass) pc3RR2006/033868
"g‘gﬂa%ﬁ”fe. The transgenic plant or plant cel IC gffj’
claim 15 resistant to | epi dopteran insect infestation,
kN said | epidopteran insect is selected fromthe

EX&ngigfdgsconsi sting of a leaf Toller, a cutworm an

armyworm a borer, a bagworm and a forage feeder. 17.

The transgenic plant or plant cell of claiml16,
Exagls ki n sai d | epi dopteran insect is further selected

f o L REGmBIeO HRIsERABS sFAth &R Hlflcléaotifd@ueﬁq@erneys"‘@{léydir% an insecticidal

Eur opean corn borer,”a corn earwormor cotton
CryldoelQ5motein. a sout hwestern corn borer, and a bl ack

cut wor 8. Progeny or seed of t geni ¢. pl an
orL‘pPléCE%Otégl chg?r%ﬁl ﬁ?tlgqrs\/\ﬁ%rggdﬁyawgr 6‘&8&59@0? érylA.lOS
insectieRldl pEIBIhI wR Satisthuited Yo dee @ WitBtyleliBnod PREROAThO amino acid
control ling |epidopteran insect infestation of a plant
sequppice iFagslptiemiy sehfortheat HEQ ID H0:2h hiertexis enensting segmspieconsists of
I r I ' Ucl el ' rising
e L e e S A A
poAymdlebiidet seqeenes agtt fugthaat SEQLEI MO 3hemtodigx b oy 148 1@Mamino acid
am no acid seq(iyefnce as set forth in SEQ&I D NO 2 _from, )
sequenge s, Eppteied dph Rxargssionino mgRocoRsAondes Blaglsi Thofmino acid
sequeie tExnbtaBibd 1SSt foRBl A FUETRNG.HS el t6tif @hcfild ¥ahiént &hhsists of
20. The expression cassette of claim 12 conprising a
nuclensidy fgot ot phsitval labrough ahayhpesitiongh830more@nddsst i ng of

S 1 D ) and SEO | D 7 1 ' at ed .

po yenlI}}:lng% dledgquﬁlcc iaﬁgseaﬁorpnétegglégllﬁdgﬁ%gr %fdelsﬁQ ID NO:3 are
subsextiaidquivalnarofaatin othet | SEQSEXNENT endSEQeID N3 laxlaibit SQverall
. I,D(§02fromabout am ng_acid | through about am no )
identity; of atwub 943%. adhe JyP AWML EAYRIGR wstfentical, e pRpuh Aucleotide

L e ¢ h ;
pos e 853 B JRs@ o 204" Bl S5 Lol g cc
sequiime dossista o ffomodbpnumicisstidelpositionq tirongh huebehiids pasitipnaltB30, and

| east about.. 90% i d Lty to the nucleotjde seguenc
thess, ey BHUNY aPouety 1 Mebly Opachifiefd o gl SANEN iterence
betwier Yhe! ¢we Qeiitacaf 116 withih Aor@ b hidlébtide posh ﬁh@x@hﬁh about
90% identity to the nucleotide sequence as set fort

h
nucleqtidgprosition NG23, orpapoup theyfiyst ive Hiels of chejarempmbeapqding the toxin
| Cl e r : u .
port T 1, C3y OG0 oRAe LR RIEATR () sbb TR P Mdentity
througheutahissegraantd segnent as set forth at SEQ I D NO 2

from about am id position 10 through, abqut .am no
w2 gaisir 10800 BufSien, 0D Etetogno St oy Afs gnated s

pMONES2D | oh@ling/a ®bfadladthife 8RBl FharRerGind! H\sdfdender Rt Rt Forth at
exhi biting an am no acid sequence as set forth in SEQ

SEQ BONSO23 feneeding ouCraki-hdS awasddenssisidt penAugrst loZgRd>, with the
AgrRORE RARAAR Clf PO OYRRE) [NRARLR S8idtory Autority a 1815
North (pliversitycRitdet, imPdoaiat Blincdd 61661 [U.S.A. facomyding ¢ethie Buaapest Treaty on
|10id,, an enul si.on, a see pating, a pai and a
the {5ikypationil Hec HOR g Pepestt _fﬁeqf%ﬂr 211t RAgGRejof Patent
ProdetiteLantORasieSibRited ASNRREBLHG878N an anount  from about
0.5 to about 200 parts per mllion (PPM. 28- The
conposition of claim27 wherein said Cryl A 105 protein
Exaingle@r esent in an anmbunt from about 0.5 to about 20

Pp%islekamplc illustrates transgenic cotton plants expressing a Cry1A.105 protein.
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29. The conposition of claim 27 wherein said
conposition is a plant cell or a group of plant
cells. 30. A nmethod for protecting a crop in a field

“fdﬂ,m,,},ﬁp;.,dopt eran insect infestation conpri Sippgus2006/033868
grow ng a transgenic crop plant conprising an

insecticidally effective anmount of a Cryl A 105

pr i N | Ci t it [ of , t.he .
B, AR T, SRR st M Yo e ocmined
ovensiphity i Metigtemrexphintd wera isslpesdi and ahioprimbrgritaveswereciemosad by micro
di i nsectd.ci daclal alﬂent conpri.ses an am no acid sequence .
Sseflighn SBBEHCL RFRIAS Miete PBStin dntazestiRe S sisB hat themgsistems
wered6ridhtddOpdrhd r '  2: i
met hod %éfrf) c@guﬁgg?ﬁﬁgtﬁ%{oﬁ &sfglh %I %ﬁﬁ Eﬁs%@r‘{ P{? c;rgg J“Sf‘ Félll-rﬁlt(‘ajﬂanon
vectqrypMEAN4 7 $vsempases an exprdsbian aassaite havinga nunlehtide aggmnice set forth

. f Q the.s insect . speci s the Cryl A 105 and

in SHQOHOR. AT el GhsbE b R SRt aiteli et iog flor of an

e35Stm@uimbter And<e clbivphastitargbed Ory1 410 hvainp! e qlus udey tHe, coafél of an
a dsRNA specific for suppression of one or

eFM Y BIBIOHSA| W HfoRisised (7P Sl Piassia ancs elafessby SPLCrRee used for gun
transfBthiAR6h Qf &Jeak:&'tdpﬁo nf¥istth W@Eﬁ%n i’ﬂﬁ‘fl%’d %I?Aof:orﬁﬂhﬁ both the
conpared to the vyield o C

crop I's inprove an | sogéni
Cryl&. 45 ¢xpodssing casette andsthe (GUS matkemyenprecipitatgd ohte. mizepsttpic gold

e e
meriéiDistue BRiedtrRR disdvBlgé Harticld @8TReryMindeP @glaﬁ%zl vabREAE" Felowing
J Roberts, Janes K.~ Romano, Charl es <120>

bom Ry ¢ ANSERIENEES SEROTONCH N NBETT e diAwithROTEselgStive agent.
LA 3 ARy i M P Kipesine
markkr.<2lirdfsg8hid 4plant? BRbIINA a hizh3evedrdfi GUSI edpressidl Orers 32id>to the
e R B e CE RO 95, 5SSl €1E000 KLy A LSS o B s
negafi9®Portibns of the plants were pruned off. This cycle of sampling and pruning of
GUS-negative tissues was repeated until all sectors of from each plant were positive for the
GUS marker. The plants were then maintained under standard greenhouse conditions until
seed harvest.

Tissues obtained from F1 GUS positive transgenic cotton plants were tested in
bioassays for insecticidal activity against cotton bollworm (CBW) and fall armyworm
(FAW). Previously generated isogenic cotton plants expressing insecticidal levels of
CrylAc or a combination of CrylAc and Cry2Ab were used as positive controls and a non-
transgenic isoline was used as the negative control.

CBW square assays were used as one means for determining insecticidal activity of
the transgenic cotton plants. (Adamczyck et al., (2001) J. Econ. Entomol. 94:284-290;
Kranthi et al (2005) Current Science 89:291-298). Squares of leaf tissue (match head size or
larger) were collected and placed individually in assay wells. Each square was infested with
a single third-instar CBW larva, The number of surviving insects was recorded five days
after infestation.

CBW boll assays were also used to determine the insecticidal activity of boll tissue

collected from the transgenic plants. 8 hard green bolls (post bloom) from each event were
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atg gac aac aac cca aac atc aac gaa tgc att cca tac

aac tgc ttg 48 Met Asp Asn Asn Pro Ran Ile Asn G u

Cys Ile Pro Tyr Asn Cys Leu 1 5 10 15 agt aac cca gaa

“g)t{m-%@%ﬂgta ctt ggt gga gaa cgc att gaa acc geiw8fo6/033ses
ex n GQu vVal du Val Leu dy Ay Gu Arg Ile

A u Thr 20 25 30 tac act ccc atc gac atc tcc ttg

C ctG . r ILLe
collepd a%ﬁ%l% fidfolddbalbibs G @85ed o B G TP defp e
numléleﬁ og agviviry ig9iegtsoca reg@irded dive day dffe infdstatiohC gga Ct a gt t
tc atc 192 du_ Phe Val, Pro Ay Ala Ay. P
Lolae agsayy v eiga pondypted |t dertP@%ﬂwnmu@lggl v@@tﬂt&pé tr@%%gemc leaf
tissué Qigalﬁ&aF}\W ClQthlgﬁreg G\Lerg Gakeh! forfy! tgnﬂi}xgls accﬁﬁ)h %ﬂ&)cs 2 leaf
Pro Set Gn Trp As a
puncires, e@natidue 366' modxmﬁetsm weggagollsagdtang pahaccd amecadngf 4¢dndividual

s SR el o SR PS8 05 P e B, o
numb¥§ 09 durvBing insdctsags redodded Fove 4 dffedindgeatival ctc tac coo

atc tat gca gag 336 lle Set Arg Leu Gu Ay Leu Set
Ashioggsay TssRItGRrR shoven ipykable 1n @%rewt; show that dfangggaicicpiton events

g a g t t
cordSBe S A0S POl SRR 0 el ol cvns
exprésimgAditherl €ry1Acepr@ conitibatibA @f 1291 AaandaCoy2e\dt agairtst beth FAW and
CBV{(/LC aac gac atg aac age 9cc ttg acc aca get 432 du

t Arg Ile Gn Phe Asn Asp Met Asn Ser Ala Lou Thr

Tabld ' B’ﬂo@ss&ﬁ&s&lﬁ%f%ﬁﬂ%&@Wﬁﬁ@ﬂk&ﬁn&%@ﬁlc%&o& “&sue.

tac caa gtt cct ctc ttg tcc le Pro Lou the

Al aBeit Gn AsHATY (%eurikeb) PEEW 5 smwabei QBW (% survival)
150 “155 160 |t ac (lgpftissae) gca gélquarsttissue) cac c(hplltissue)

OtydAeiCry24ls dat gtt7afic 528 Tyr &0 G n Ala A a 35
—E@U—H‘—S—E@Hj. bex—Val Loy Arg

PaderY1AQD 2047/ 02779277 PCT/ US2006/ 333868 gig ttt Yoy

caa 0g qga (I Toglgt get [gca a tT Satagc ¢

576ISG Phe yen%\rg‘qTrp Gly P?SSZSD AIdAIaTBr'

Il e17238 Sex Arg 18M0.485 199 tac @ac gac ¢tt act 2&gg

— Tyvr Asp
Asp 1T Thr j\vg Leu #1e Qy|Asn Tylﬂgihr Asp Hi s Al
Wﬁcgﬁltwtac ac_acy ,ggc tty gag Cg
~gtctogg ggt dct gat ‘tct aga|672

17875 3.1 4.2 0
18026 1.6 18.8 12.5
18122 7.8 229 0

Tobacco budworm and com earworms were also tested in similar bioassays. In each

case, the Cryl A.105 plants exhibited insecticidal activity against these pests as well.

Example 3.
This example illustrates transgenic corn plants expressing a CrylA.105 protein.
Transgenic com plants were regenerated from cells transformed with the vector
pMON40232. pMON40232 contains an expression cassette having a nucleotide sequence as
set forth in SEQ ID NO:7 that contains, in operable linkage, an enhanced CAMYV 35S

promoter, a wheat CAB leader sequence, a rice actin 1 intron, a CrylA.105 coding sequence
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15

20

25

30

Arg Trp Tyr Asn Thr Gly Lou Ju Arg Val Trp Ay Pro
Asp Set Arg 210 215 220 gat tgg att ago tac aac cag
ttc agg aga gaa ttg acc ctc aca gtt 720 Asp Trp Ile

@%07&%77?” Gn Phe Arg Arg Gu Lau Thr Leu p&fu¥abenssses
35 240 ttg gac att gtg tct ctc ttc ccg aac

tat gat tcc aga acc tac cct 768 Lou Asp Ile Val Ser

P Pro Asn,,Tyr Asp. Ser Ara.Thr_ Jyr, Pro 245 250
ond & 3pheRl fagT70péik 3 " nseRionclemiohiokl ind Pty filn Blence. A
nucledtitle fperR@nfddinBdbArdbidRps thalibia BPSPSSeHlofobstt@tgetlil sequence
Gu lle Tyr Thr Asn Pro Val 260 265 27 ctt g

A
(At-Fé’\a/?%Sr%P?ga@ Bjitionge upsieeagyof ggd ipclramge wi&a@eggtwh%-ags coding
8 : -
seanfftl PP s SRt nick SRfouTRRaRESRS dtFhnsensitve
to thedmrtgeide gtyphatae, e usd n telagtiomof amusgabia evehtsO1Prandgeyic events
i b oGt B AR5 A oSS A en
eventsakert 36rebtd fof thedfRefc@f @AY v8&Or backBonky For lthe fgegg%c%'oﬁ a single

_ Hi_sérm%GyGnTerr_TrpSerGIyHis_Gn o
simplp) &s seguance;t apdgfor the intactuesyypf thggexpression essgtie certaining the

' . 3 t Ala Sex Pro Val dy
nuclgiide géeqﬁ‘e%%%“ﬁ%n%?‘% Ch?@“']ﬁwérﬁr%g@ Pro 325 330 335 ctc
t aBioggaysawkreadopdggel adth egerts gat nee shecHaitatidhs afftth@kvent screen.

tt got 1056 Lau Tyr Gy Thx Met Ay Asn Ala Al a Pro .
LATHSraisgeri; g planiyayeropomenses 19 bigfsasiaandtogepig L HHEg negative
conti@9tan@ L€ pbsHGve2 BsntRF MONG 10 Garidt§ CexBfeSsihg Ghd Ase@tddal Hoftion of a

Gnleudy Gn @y Val Tyr Arg Thr Leu 5er Bev Thr
CryliAdprotgin. AFiye 338 dBk9 eadbabaglonsaentimeieniatdiamesery yereabtained from

aac ,aae. cag La cc att ctt 1152 Pr.q
esch A8 OTREEER) GRTAADR defeere b, G oo gt LRt s wre
place/éh 3¢ 3R vali8 té &eerJ@ pldn€ niheetial ﬁﬁ%iﬂg DigecweetthérCiubjected to

aac ttg.cca tcc get gtt 1200 Ay Thr Gn Phe Ala Tyr
feediggbyr Wea placi cupioy GHCH).o Exiopesty goryaoress GEGly 9o ear worm
CEWYOand 86uf@8stdA% sHCBIhLondR 1130 T AGISAC MAfue FAW
( él?’ca%ca&(l:ca cgtg fglg%o@;tr Ar g?g{}ysng@er y éhsrng%al pe
larvaSes single GV 1@vae,|tive nRomtdPBOWGitwo 486natkl SWATF laresecorafaur neonate

at gtg cca,.ccc agg can ttc tcc cac .aqg,t Cc .

ECEGtyad i SBRUFE RATRERAorb Ppige ) cea oy gl Bctays, wing
a ledfi BmAEd rdtiE (BBR) Isefle 4w0%h 62914 80ndiedthgtfeCvigib® febding @hmage, 11

tcc gga ttc agc aac agt tcc gtg agc atc atc 1344
indicating at least 50% of the disc was eaten, and each point on the scale between 0 and 11
indicating a 5% increase in observed feeding damage to the leaf disc under observation.

Bioassay results indicated that events expressing CrylA.105 protein exhibited greater

insecticidal activity toward FAW, ECB and CEW than the LDR’s exhibited by the CrylAb
control against the same pest larvae, LDR'’s for these three pests on the Cryl A.105 events
was less than 1 while the Cryl Ab control exhibited LDR’s ranging from about 8 to about 10.
The LDR was consistently between 1 and 2 both for the CrylA.105 events and for the
CrylAb control when tested for activity against SWCB, indicating that the CrylA.105
protein was no more toxic to SWCB than was CrylAb. The results of this bioassay
supported previous results that indicated that CrylAb is ineffective in controlling BCW.
The CrylA.105 events were no more effective against BCW than was the CrylAb
control.Thus, at the levels of expression of the CrylA.105 protein in planta, these plants

would be effective in controlling other lepidopteran genus plant pests including but not
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Val Ser Met Phe Arg Ser Ay Phe Sex Asn Sex Ser Val

Sex Ile Ile 435 440 445 aga get cct atg ttc tct tgg

ate cac cgt agt get gag ttc aac aac 1392 Arq Ala Pro

I\/Iet Yoty 277 Trp Ile Hs Arg Ser Ala A u Phe psRyénbsnssses
403 atc att gee tcc gac agc att act caa ate

ccc ttg gtg aaa gca cat 1440 Ile lle Ala Ser Asp 5er

. .1le Thr Gnlle Pro
timitghy itecin b besks AaTglr PapoRetadti Mg 4 R, el
Spod\gﬂﬁrat Ebirdha Mdarkf3R, Thr Lou G n Ser Ay Thy Thr Val
q dy Pro Gy Phe Thr Ay 485 490 495 Page 2 WO
2007/ 027777 PCTI US2006/ 033868 gga gac att ctt cgt cgc
aca agt gga gga ccc ttt get tac act att 1536 Ay Asp
Ile Lou Arg Arg Thr Her Ay Ay Pro Phe Ala Tyr Thr
Ile 500 505 510 gtt aac ate aat ggc caa ttg ccc caa
agg tat cgt gca aga ate cgc 1584 Val Asn Ile Asn Ay
Gn Leu Pro Gn Arg Tyr Arg Ala Arg Ile Arg 515 520
525 tat gcc tct act aca aat etc agg ate tac gtg act
gtt gca ggt gaa 1632 Tyr Ala Sur Thr Thr Asn Lou Arg
Ile Tyr Val Thr Val Ala Ay G u 530 535 540 agg ate
ttt get ggt cag ttc aac aaq act atg gat ace ggt gac
cct 1680 Arg Ile Phe Ala Gy G n ?he Asn Lys Thr Met
Asp Thr Gy Asp Pro 545 550 555 560 ttg sea ttc caa
tct ttt age tac gca act ate aac aca get ttt aca 1728
Leu Thr Phe G n Sur Phe Sur Tyr Ala Thr Ile Aen Thr
Ala Pile Thr 565 570 - 575 ttc cca atg age cag agt age
ttc aca gta ggt got gac act ttc age 1776 Phe Pro Not
Ser G n Sur Ser Phe Thr Val @y Ala Asp Thr Phe Sur
580 585 590 tca ggg ant gaa gtt tac ate gac agg ttt
gaa ttg att cca gtt act 1824 Ser Ay Asn Qu Val Tyr
Ile Asp Arg Phe Qu Lou Ile Pro Val Thr 595 600 605
gca acc etc gag get gag tac aac ctt gag aga gcc cag
aag get gtg 1872 Ala Thr Lou Au Ala Gu Tyr Asn.Lou
Gu Arg Ala Gn Lys Ala Val 610 615 620 aac gee.etc
ttt acc tcc acc out cag ctt ggc ttg aaa act aac gtt
1920 Asn Ala Lou Phe Thr 5er Thr Asn G n Lou Gy Lou
Lys Thr Asn Val 625 630 635 640 act gac tat cac art
gac caa gtg tee aac ttg gtc ace tac ctt age 1968 Thr
Asp Tyr Hs Ile Asp Gn Val Sur Asn Lou Val Thr Tyr
Lou Ser
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645 650 655 gat gag ttc tgc etc gac gag aag cgt gaa
etc tee gag aaa gtt aaa 2016 Asp G u Phe Cys Lou Asp
GQu Lys Arg Gu Lou Sur u Lys Vval Lys 660 665 670
cac gcc aag cgt etc age gac gag agg aat etc ttg caa
gac toe use 2064 His Ala Lys Arg Lou Ser Asp Qu Arg
Asn Lou Lou G n Asp Sur AgniféS 680 685 ttc aaa gac
ate use agg cag cca gaa cgt ggt tgg ggt gga age ace

Whatié]c;]/a%&eﬂle Lys Asp Ile Asn Arg Gn Pro Gu Arg Gy Trp

1.

(7S]

y Ser Thr 690 695 700 ggg ate acc ate caa gga
ggc gac gat gtq ttc aag gag aac tac gtc 2160 4y lle
Thr 1le Gn Ay Gy Asp Asp Val Phe Lys Qu Asn Tyr )
Anyzgolargh plyoudedideoencoding ast mseddisidghareiein ¢amepriping gagmino acid

se&f%r%ce}:%sgseig rt %ﬁ S%@;I[Srg\g):é?tgorﬁ.ﬁr 11:2|c§2/gc81?_ g-élsﬂ]lﬁ.\)gxlgelé tlr?llrjor}lﬁga}/nino acid

pozla@nga@ aag ate gat gag tee aaa etc aaa gcc ttc acc
agg tat caa ctt aga 2256 Lys Ile Asp Qu Her Lys Lou
Lys Ala Pile Thr Arg Tyr G n Leu Arg 740 745 750 ggc

Thsgfo Rl R REGEF 0 e arfblne IR i i s isfinef sEQ
N@Jlegma’gg(}sﬁ)ud;g Arg Tyr 755 760 765 out gee aag cac
gag ace gtg aat gtc cca ggt act ggt tee etc tgg 2352

Asn Ala Lys Hs GQu Thr VvVal Asn Val Pro Ay Thr Ay

Sur Loy Trp 770.47 80 a ctt. tot gcc coo.tot.c .
Thgﬂpl%{&%p&]&f u la?tlcbegqi (Z)g}én 23 I Usg In 5513{6%4 saugpge(f_tbclhcfa%gptem ina
cm%@a,{an Sur Prolle Ay Lys Cys Gy GQu Pro Asn Arg

5 790 795 800 tgc get cca coo ctt gag tgg aat cot

gac ttg gac tgc tcc tgc agg 2448 Cys Ala Pro His Lou

R o8 M e AR e e
coﬂsﬁﬁin%élﬂ albn B F/1E&RGoEAdrop BlanfAHd £&Eotyleboh&iEs dréPpRAL

L
atc 2496 Asp dy du Lyslsgys Ala HHs"His Ser H's His
Phe Ser Lau Asp Ile 820 825 830 gat gtq gga tgt act

ac.ctg sat gag.gac. Gt c tc t tc atc, 2544 = As
Ty poleeq pRpuudRrtikess Clatim A ABmPaQroRyISACRRHS piapt B sclected
fro¥the! dr8up 3P pRAR BhSistihAE 0P8N 2hRe A2 26, GBRNIRC nHHR buckwheat,
cac gca aga ctt ggc aac ctt gag 2592 Phe Lys lle Lys
ryeTharas@ (fesdsp, Ghiptlii, dréthe drchardadt.Ghygussine | BarnBhida, 880tgrass), and

55 860
barley.

The isolated polynucleotide of Claim 4 wherein said dicotyledonous plant is selected
from the group of plants consisting of alfalfa, apple, apricot, asparagus, bean, berry,
blackberry, blueberry, canola, carrot, cauliflower, celery, cherry, chickpea, citrus tree,
cotton, cowpea, cranberry, cucumber, cucurbit, egg plant, fruit tree, grape, lemon, lettuce,
linseed, melon, mustard, nut bearing tree, okra, orange, pea, peach, peanut, pear, plum,
potato, soybeans, squash, strawberry, sugar beet, sunflower, sweet potato, tobacco,

tomato, turnip, and vegetable.

An 1solated and purified insecticidal protein comprising an amino acid sequence as set

forth in SEQ ID NO: 2 from amino acid position 10 through amino acid position 600.
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10.

ttt ctc gaa gag aaa cca ttg gtc ggt gaa get ctc get
cgt gtg aag 2640 Phe Leu Qu GQu Lys Pro Lau Val -Qdy
GQu Ala Leu Ala Arg Val Lys 865 870 875 880 aga gca
gag Sag aag tgg agg gac sea cgt gag aaa ctc gaa tgg
gaa 2688 Arg Ala GQu Lys Lys Trp Arg Asp Lys Arg A u

Ali:XﬁlpBSHogcgmgﬁﬁngaH ?s%étm%?aﬁly %fectl % Elin?gr?t c?‘ttﬁ%gsggtéo?%nd purified

pré@n dfi@amal. Tyr Lys Gu AI a Lys GI u Ser Val Asp Ala
Lau Phe 900 905 910 gtg aac tcc caa tat gat caq ttg
caa gcc gac acc aac atc gcc atg 2784 Val Asn Ser G n

A%%%Jré%ﬁongaésektgclfmg%s% 18§gpéggn%gn mse(i IC]({EE pé é%na%élglngtlzg] amino acid
se@@nc@ag seefortham $EQ 1BBRD:2 lih @ tdss cAl aNH’dr@mAﬁEH bySreMich cassette
Val His Ser Ile Arg GQu Ala Tyr Lau ‘930 935 940 cct
cog@gises g pgqya@lgdlrmage acprogigter eguense fgegtiogek inapaid thost cell and a
Pro.du lLeu Ser Val Ile Pro Ay Val Asn
po%[ C%\Ptsdel ?Igoé;ﬁlg AP 045 950 955 960 ctt gag gga
cgt atc ttt acc gca ttc tcc ttg tac gat gcc aga aac
2928 Lau Gu Ay Arg Ile Phe Thr Ala Phe Sex Lau Tyr
Thasgxprgsaioar gpsyesta f66lagn P wvhsreigtsaidghast gelf inaeleggd fgm the group

co§SiigaeT <y REedhd ek sl e FRterat. 5L malt il 2

980 985 990 aaa ggt cat gtg Sac gtg gag gas cag aac
aat cag cqt tcc gtc ctg 3024 Lys Ay H's Val Asp Val

.Tf@%p@S?«joaﬁsmfA@ninﬁlﬁv\meg:irSer Val Lau 995 1000 1005

(@Bigie Joderes™ VarMUs g ey ovp ot o erAroUs shegies cel, a
q’iﬂte%ﬂ&c}é@}acﬂ Gpedds d1Q 2QLaoR0R8 §ikics (‘c@llggt%@Qﬁdﬂgﬁ species

tac att ctc cgt gtg acc get tac aag gag 3
Gl An@a @hyzobfw'i {feeiek eell, Angd a\igrofiterer praspegies kyld; a@idu

)ggas aP nb é &qucé@t g%g'gg’t #sgﬁgg pétn&(:@qﬁgsé}g %éf}la; %q?/fedonous
Thiant &Rt SndnR dtylklisndss lcﬂ)lz@@ NafSdcdiYRbod At léllgfbglr%%rtﬂécselected

gag ctt aag ttc tcc aaC tgc gte gag gaa gaa atc tat
3804 thd groupspnsbtng fialfalfs, dpipke, Spmcoﬁyrspﬂygus\/héarﬁberrﬁ hjackberry,
e 1060 1065 ccc aac aac gtt act

055
Galéle'@%ewT%Eolécgarg?tg RN GElerSs HOTY pf HoHER: sl Hfe. cotton,
108%&'3( c%ﬁerﬁi%ﬁﬂba’ ua—J}Blt,\/@ég ﬁ%ﬂt, G ﬁ%éﬂ g}%@ ﬂe@r?o'i_‘l, lettuce,

linseed, melon, mustard, nut bearing tree, okra, orange, pea, peach, peanut, pear,
plum, potato, soybeans, squash, strawberry, sugar beet, sunflower, sweet potato,
tobacco, tomato, turnip, and vegetable, and said monocotyledonous plant being
further selected from the group consisting of corn, wheat, oat, rice, sorghum, milo,
buckwheat, rye, grass (fescue, timothy, brome, orchard, St. Augustine, Bermuda,

bentgrass), and barley.

. The expression cassette of Claim 9 wherein said host cell is a plant cell and said

expression cassette further comprises in operable linkage a polynucleotide selected from
the group consisting of an expression enhancer sequence, an untranslated leader
sequence, an intron sequence, a chloroplast targeting peptide encoding sequence, and a

transcription termination and polyadenylation sequence.

. A vector comprising the expression cassette of any of Claims 9 through Claim 12.
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14.

15.

16.

17.

18.

19.

gag tac gga ggt gcc tac act agc cgt aac aga ggt tac

aac gaa 3294 du Tyr Ay Ay Ala Tyr Thr Sex Arg Asn
Arg Ay Tyx Asn G u 1085 1090 1095 get cct tcc gtt cct
get gac tat gcc tcc gtg tac gag gag aaa 3339 Ala Pro
Ser Val Pro AlajAsp Tyr Ala Sex Val Tyr Gu G u Lys

1100 1105 1110 tcc tac aca gat ggc aga cgt gag sac cct
tgc gag ttc aac aga 3384 Ser Tyr Thr Asp Ay Arg Arg

A GlabsgBait e/ &YySlakd @llpﬁéelsﬁﬁﬂtoAregldbi;ﬂaﬁmlihg&t lﬁﬁé@tatnﬁ’@@@mﬁrising a
WO 2007/ 027777 PCT/ US2006/ 033868 ggt tac agg gac t
polacieetidecencoding agprotedy éxltlbltmgtap aFERO g SBPRYCTAY senfarth in SEQ

I%%@ﬁ%ﬁ%&ﬂﬂ‘g aCIP(;}g)OS% gd ?l%rgugl} Eniny%o %m% e{)@sm-l(; %C?é%vherem said

pr&teH dxBhidtifsebRdda a6t iy &heﬁ)&brés@é’d e MldTMEntRﬁ?lﬁft QeI u
Thr Asp Lys Val Trp Ile Au Ile 1145 1150 1155 ggt gaa

acc gag gga acc ttc atc gtg gac agc gtg gag ctt ctc

T (st sl ofatert sl SEA LT Mgt d kran@nohianfls selected

froa@ th nstthg Ik 2odic 519 s ek bid blmidnocoBlddo B plant, said
' <213€l;@glrlﬁcf?0| aIg <2210>?f<22%> SS@nt heti c Crcl)ncs;‘?)lzrlluctn P, s

dlmﬂod:or@ua/@!ambplngnﬁurmsmsmcmedaﬁnml the gmunlmswggmfealfadf@ apple,
Asn Pro

apﬂ}é‘?t E%Pﬁ”@s?f %gﬁli t@ SRﬂagk%fi%‘/ %ﬁﬂ"b?ﬁ}’ %“9““26“2%‘ %‘"tjlgﬂ?wrer celery,

cha_r'i*j'l Jﬂi&(plela ec1ﬁ*§§’t1'ela €copRin E%uéercrdﬂ%b'rrﬂ_ h&uc@lﬂbep rt‘%lc&%% egg plant,
Leu Ser 5°d u Phe Pro Ay

fruLtotmeeGgyaplgeuleMah le.ﬁpcel Ilmsdddemeﬁml 5618601 nﬁt pea@gg tr¢ee ok’hteorange

Gl)éPrhoSeanTBAsp aPheLeuVaIaéEinllg 6570bt
Peas PEIFD, AN PeReUPIE PRAOG WYRFAGSH FaIaE iy SERYCBRE AgRr beet,
suffiGvdSN st ARaBd 81a8, tomato, turnip, and vegetable, and said
monocotyledonous plant being further selected from the group consisting of corn, wheat,
oat, rice, sorghum, milo, buckwheat, rye, grass (fescue, timothy, brome, orchard, St.

Augustine, Bermuda, bentgrass), and barley.

The transgenic plant or plant cell of claim 15 resistant to lepidopteran insect infestation,
wherein said lepidopteran insect is selected from the group consisting of a leaf roller, a

cutworm, an armyworm, a borer, a bagworm, and a forage feeder.

The transgenic plant or plant cell of claim 16, wherein said lepidopteran insect is further
selected from the group consisting of a fall armyworm, a European corn borer, a corn

earworm or cotton bollworm, a southwestern corn borer, and a black cutworm.

Progeny or seed of the transgenic plant or plant cell of claim 15, wherein said progeny or

seed comprise said polynucleotide.

A method for controlling lepidopteran insect infestation of a plant by providing in the diet
of the insect one or more plant cells transformed with a nucleic acid comprising in
operable linkage a plant functional promoter and a polynucleotide encoding a protein that
exhibits an amino acid sequence as set forth in SEQ [D NO:2 from amino acid position 10

through amino acid position 600 exhibiting lepidopteran insecticidal activity.
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Ile Ser Arg Lou Au Ay Lou Ser Asn Leu Tyr Gn lle
Tyr Ala Qu 100 105 110 Ser the Arg Gu Txp Au Al a
Asp Pro Thr Asn Pro Ala Leu Arg Gu 115 120 125 du
Met Arg Ile G n Phe Asn Asp Met Asn Ser Ala Leu Thr
Thr Ala 130 135 140 Ile Pro Leu the Ala Val G n Asn
Tyr Gn Val Pro Lou Lou Ser Val 145 150 155 160 Tyr

20. T}¥ael|xp sﬁoﬁ‘légss’al}%‘ @%lglmL? c%ri%‘%ﬁ S;‘él eojf'%‘fJ eﬁ%ﬁ ff%ﬁm the group

21.

25.

26.

27.

cofsipri & M@ IO 2JARY BBNGA7g 180 185 190 Tyr Asn
Asp Leu Thr Arg Leu Ile Ay Asn Tyr Thr Asp H s Al a

Val 195 200 205 Arg Txp Tyr Aso Thr Gy Leu Gn Arg

ApERIEES 5B oSls B S 358ttt SRR an agno acd

segﬁdﬂlcgbﬁse@rf@’tltf-\ﬁigsm UDING: IThmldbutlaMinyatid 12&80wBtbédbamino acid
40 Leu ASP Ile Val Ser Leu Phe Pro Asn Tyr p Set

61Arg Thr Tyr Pro 245 250 255 |Ile Arg Thr Val Sex G n
Leu Thr Arg Qu Ile Tyr Thr Asn Pro Val 260 265 270
Lou A u Asn Phe Asp Gy Ser Phe Arg Ay Ser Ala G n

. Aﬁ%la&édep@hhcle%?@e 286 R85 an As¥ciRfdal prQeii soeforfl & S‘ﬂ@ ID NO:2

Leu Met Asp Ile Leu Asn Ser Ile Thr 290 295 300 |Ile
fropy ebatiambepadid 4 thiosghrpouBayni@ asid9t0.Tyr Trp Set Ay

H's Gn 305 310 315 320 Ile Met Ala Sex Pro Val Gy

Phe Ser Ay Pro Gu Phe Thr The Pro 325 330 335 Lou

. Th-EWso]aeM Pdnd¥RLotEk Yo fASRinf 22 &h%l? ng ané’éstGaEbu/t\rS@% |1@ent1ty to the

Ala 340 345 350 G n Leu Val Tyr Arg
nu?rhptldlqef&cqgerlce%tsetﬁhrthI@E&EWD N@gl 355 360 365 Arg Pro
Phe Asn Ile Ay Ile Asn Asn G n G n Lou Set Val Leu
Asp 370 375 380 Ay Thr GQu Phe Ala Tyr Gy Thr Ser

.Th%eiﬁoléﬁzﬁ ;kﬁ&hﬁ'lébté@%f‘@lﬁlny@'] ex%@o'itﬁ@@t %@t é‘tQth 9B if¥nSity to the

Lys Set Ay T Val Asp Her Lau le Pro Pro
mlcjentldld)&qnd]&ezhjts(at forth at SEQ ID NO:3.

A hybrid insecticidal protein comprising an amino acid segment comprising from about
500 to about 600 contiguous amino acids selected from the amino acid segment as set
forth at SEQ ID NO:2 from about amino acid position 10 through about amino acid

position 600.

A composition comprising an insecticidally effective amount of a CrylA.105 protein
exhibiting an amino acid sequence as set forth in SEQ ID NO:2 from about amino acid
position 10 through about amino acid position 600, wherein said composition is selected
from the group consisting of a plant cell, a bacterial cell, a fungal cell, a colloid, an

emulsion, a seed coating, a bait, and a powder.

The composition of claim 26 wherein said CrylA.105 protein is present in an amount

from about 0.5 to about 200 parts per million (PPM).

. The composition of claim 27 wherein said CrylA.105 protein is present in an amount

from about 0.5 to about 20 PPM.,
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Asn Asn Asn Val Pro Pro Arg Gn Gy The Ser H's Arg
Lou Ser His 420 425 430 Val Sex Met Phe Arg Ser dy
Phe Sex Mh Ser 5er Val Ser Ile Ile 435 440 445 Arg
Ala Pro Met Phe 5er Trp Ile His"Arg 5er Ala Qu The
Asn Asn 450 455 460 Ile Ile Ala Ser Asp Ser Ile Thr

29. Tlﬁe{})ngo%lt h ofg[’é‘i n}r/ﬁ w}%r%u&al?d @lﬁp%‘t%d%7%g4&50é%9ﬂ%8up of plant

31.

cellar Ay 485 490 495 Gy Asp lle Leu Arg Arg Thr Ser
Gy Gy Pro The Ala Tyr Thr Ile 500 505 510 Val WMn
Ile Asn Ay Gn Leu Pro Gn Arg Tyr Arg Ala Arg Ile

: A?(Qllc@lseoapggtgg}ﬁfg /_\fr-g}g él f%ld'S i gglgbgg%%8#8%%1&1| ceomprising

5’\%{ US20066833 &6 &3’%}3@ A% dnddclcidhey AfRc@ e/ adoint of
grPhegl i en Lé/s Thr(8p ptﬂ;ﬁ%s 4 ﬂ% s CP?]o leley545 gSO SaSS e

Crybs. lOéeuotﬁm IrpRticgyah as%;ﬁ i2Kke Q;@f ofr;he lapidomtgran ingeqifio inhibit the
a Phe .Thr 565 570 575 Phe
inGhf ion SR B AR P AR sper g oy hogglpidal agent
cohi®riséd ¥n Asin&dadidVadquinde frb@ Asdut AindReidDesid@t 181 tBrough about
Pro Val Thr 595 600 605 Ala Thr Leu Au Ala G n Tyr
anngp a¢id pogtign APY apbed (@ithin SEQADANWZL 610 615 620 Asn
Ala Leu ?he Thr Ser Thr Asn Gn Leu Ay Lou Lys Thr
Asn Val 625 630 535 640 Thr Asp Tyr Hs Ile Asp G n
TN& I m&B6d AFNclhBy B\Qfa'wﬂ_éﬂém-réé'id Lt?a‘rls%% c e gﬁgt Q’ﬁﬁherpécﬂnprlses an
G u Phe Cys Leu Asp Gu Lys Arg u Leu Ser du
adyiontly msed®flab @5e6 MO © thbaamysmmcg spasuesSey th&s@r)(HAul(JS and is

se &g%dA?rgmkg l;geréulg c:]?nﬁ n%;eqf ﬁ\rg %ﬁ;}sS -Itggl%GGas%@lgr}%gths toxin, a
Phghfrhéﬁ%gs @38n, 4 a SSRNA lsﬁech'ié for s{éﬁpr@sﬂ)n%ﬂbngo)‘ n’ﬁ‘fr@ eﬁ%ﬁtla] genes
he Lys @ u Asn Tyr Val 710 715 720 Tilt

1n$edu¢§eyts]5hme§>he Asp Qu Cys Tyr Pro Thr Tyr Leu Tyr
Gn 725 730 735

. The method of claim 30 or 31 wherein the yield of said crop is improved compared to the

yield of an 1sogenic crop lacking said insecticidal agent or agents.



Lys Ile Asp Qu Set Lys Leu Lys Ala Pile Thr Arg Tyr
Gn Leu Arg 740 745 750 Ay Tyr Ile Qu Asp Ser Gn
Asp Lou Qu Ile Tyr Set Ile Arg Tyr 755 760 765 Asn
wd Ao ﬁ., is Gu Thr Val Asn Val Pro Gy Thr gt¥wuSabe/33ses
Leu 70 775 780 Pro Leu Ser Ala Gn Ser Pro lle
Ay Lys Cys Ay Qu Pro Asn Arg 785 790 795 800 Cys
Al a Pro H Ssdo@hice Ligrid¢ p Asn Pro Asp Leu Asp Cys Ser
5 815 Asp Gy GQu Lys Cys Ala H's H's
Lo %222 9 ”ng e Ser Leu Asp Ile 820 825 830 Asp Val
egvyr* % dT‘EA Asp Leu Asn Qu Asp Leu Ay Val Trp Val
| A5::1846. 845 Phe Lys Ile Lys Thr Gn Asp Gy His
Rmeatng *Léu Gy Asn Lou G u Page 7 WO 2007/ 027777
756/ 033868 850 855 860 Phe Leu Gu Qu Lys Pro
<120>  NPGEPTIPE | SEQEENFECFNGODAN QI VBRI C A | PRFRYval Lys 865 870 875
<130> 3800 (sAfsg s”Ala G u Lys Lys Tip Arg Asp Lys Arg GQu Lys
<1505 gg gn Trp Au 885 890 895 Thr Asn Ile Val Tyr Lys
<151> rosdia Lys G n Ser Val Asp Ala Lea the 900 905 910
aeos gval Asn Ser G n Tyr Asp Gn Lau Gn Ala Asp Thr Asn
Ile Ala Met 915 920 925 1Ile Hs Ala Ala Asp Lys Arg
<170>  PoggptipfversBar3-3 e Arg Au Ala Tyr Lou 930 935 940 Pro
<210> 1J U Leu Ser Val Ile Pro Ay Val Asn Ala Ala Il e She
o §§4n Au 945 950 955 960 Lau Gu Ay Arg Ile She Thr
<213> itscidle Ser Lau Tyr Asp Ala Arg Asn 965 970 975 \Val
0. 1€ Lys Asn Ay Asp the Asn Asn Ay Len Ser Cys Trp
<223> sﬁ&ﬂet\éﬁl‘mclega@e %n%&cw& (ﬂ'l}(lbk Smi)t@kciASp Val du Qu
&AcAsn Asn G n Arg Ser Val Leu 995 1000 1005 Val
Val Pro Qu Trp Qu Ala Gn Val Ser Gn Gu Val Arg
220> Mal 1010 1015 1020 Cys Pro Gy Arg Gy Tyr lle Leu
<222> gsval Thr Ala Tyr Lys Au 1025 1030 1035 dy Tyr
w0 Y Gu Ay Cys Val Thr Ile Hs Wn Ile @u Asn Asn
atg gac 1Q4£c 1A 5 c 105 Qac gaa tgc att cca tac aac tgc ttg 48

Met Asp Asn Asn Pro Asn Ile RAsn Glu Cys Ile Proc Tyr Asn Cys Leu
1 S 10 15

agt aac cca gaa gtt gaa gta ctt ggt gga gaa cgc att gaa acc ggt 96
Ser Asn Pro Glu Val Glu Val Leu Gly Gly Glu Arg Ile Glu Thr Gly
20 25 30

tac act cce atc gac atc tee ttg tec ttg aca cag ttt ctg cte age 144
Tyr Thr Pro Ile AsSp Ile Ser Leu Ser Leu Thr Gln Phe Leu Leu Ser
35 40 45

gag ttc gtg cca ggt gct ggg tte gtt ctec gga cta gtt gac atc atc 192
Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu Val Asp Ile Ile
50 55 60

tgg ggt atc ttt ggt cca tct caa tgg gat geca ttc ctg gtg caa att 240
Trp Gly Ile Phe Gly Pro Ser Gln Trp Asp Ala Phe Leu Val Gln Ile
65 70 75 80

gag cag ttg atc aac cag agy atc gaa gag ttc gec agg aac cag gec 288
Glu Gln Leu Ile Asn Gln Arg Ile Glu Glu Phe Ala Arg Asn Gln Ala
85 90 95

atc tct agg ttg gaa gga ttg agc aat ctc tac caa atc tat geca gag 33¢
Ile Ser Arg Leu Glu Gly Leu Ser Asn Len Tyr Glo Ile Tyr Ala Glu
100 105 110

agc ttc aga gag tgg gaa gcc gat cct act aac cca gct cte cge gag 3814
Ser Phe Arg Glu Trp Glu Ala Asp Pro Thr Asn Pro Ala Leu Arg Glu
115 120 125

gaa atg cgt att caa ttc aac gac atg aac agc gec ttg acc aca get 432
Glu Met Arg Ile Gln Phe Asn Asp Met Asn Ser Ala Leu Thr Thr Ala
130 135 140

atc cca ttg ttc gca gtc cag aac tac caa gtt cct ctec ttg tcc gtg 480
Ile Pro Leu Phe Ala Val Gln Asn Tyr Gln Val Pro Leu Leu Ser Val
145 150 155 160

tac gtt caa gca gct aat ctt cac ctc agc gtg ctt cga gac gtt age 528

Tyr Val Gln Ala Ala Asn Leu His Leu Ser Val Leu Arg Rsp Val Ser
165 170 175

Page 1



Thr Asp G n Leu Lys the Ser Asn Cys Val Qu Gu GQu
Ile Tyr 1055 1060 1065 Pro Aso Asn Thr Val Thr Cys
Asn Asp Tyr Thr Val Asn Gn Ju 1070 1075 1080 Qu
y Ala Tyr Thr Ser Arg AsnArg Ay T
w%@gﬁl%yg 1095 Ala Pro Ser val Pro Ala Asp %Pﬁ%liba()%ﬁsﬁs
Ser Val Tyr Qu Qu Lys 1100 1105 1110 Ser Tyr Thr
gtg trt AR A Yo Ned o Kt ABD 2B Qe Q¥Sagclk thesfisn Arg 1115
Val Phe @1@@1 ) @}syPh?'y\Pp BrplASy ymsiTéer ARF 0 Leu Pro Val Gy
Tyr *al Thr Lys **%1130 1135 11¥ G u Lau Gu Tyr the
tac aac @ L“GF;& a'ﬁhrit%s‘-lp Gé/sacva# ;%r Ic#cegoelgwlz Il e624145 1150 1155
ye hem Ry ‘Afﬁre“cie G TR THhast f1e*aPt Asp Ser val du
cat tog Lau cLeu Pa e V\p 2coto7/ 027777 PCTI USZOO61033868 1160
A?:g TP ﬁ;iasnﬁ %ﬁ @lu’r?fggGﬁ i£$5e Ziz)> 3 <211> 3534
210 <212> DNA ZJ<='213> artlfl @iﬂal <220> <223> synthetic
gat tgg MIGLEOL] 4e SLaYaRE Sr.enL Ltk RY LI ¥aA:105 agg no acid
Asp Trp Slecre%mam@zo&e @ PE>CLCDS mEZ@DTr(rg) .(3534) <400> 3
atg gac Qac aac cca adt atc aac g é tgc atc ccg Lac
ttg gac eRcIte ge B (g;czlg:g :NetcatAe ;%?aAgo;aPrcet Asnd e Asn G u
= R B2t bR B ST PR AEGTR PPl M54 0T15  agc aac cct gag

ato o ag ctc c9g ag cgc_ atc gag acc ggt 96
e co: e i o dera MR C%@,Eﬁafﬁitﬁ GGy Gu Arg 1le
A weThr Gly 20 255 30 Lac ac@’tcc atc gac atc tcc ctc

ctt gag bfeCtE ke ACPL0Y dyt GatClcd o&d GaaPCarldda Tylelhr Pro Ile
Leu Glu fayph¢ pgp BerSel ghg SefFlyl Be Aﬂ'ﬂh?ln@lmllﬂﬁeu Leu Leu Ser 35 40

gag ttc gt cca ggc get’’gc ttc gtc ctg gge ctc gtg
o i gEoTmRE S20r90 O Sretust iy geGky A @:Ty Phe va
¥ 550 €] &hsaval :&S Py &

atc tac acc gat gct cac aga gga gag tat tac tgg tct gga cac cag 960
Ile Tyr Thr Asp Ala His Arg Gly Glu Tyr Tyr Trp Ser Gly His Gln
308 310 315 320

atc atg gcc tct cca gtt gga ttc agc ggg ccc gag ttt acc ttt cct 1008
Ile Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Thr Phe Pro
325 330 335

ctc tat gga act atg gga aac gcc gct cca caa caa cgt atc gtt gct 1056
Leu Tyr Gly Thr Met Gly Asn Ala Ala Pro Gln Gln Arg Ile Val Ala
340 345 350

caa cta ggt cag ggt gtc tac aga acc ttg tct tec acc ttg tac aga 1104
Gln Leu Gly Gln Gly Val Tyr Arg Thr Leu Ser Ser Thr Leu Tyr Arg
355 360 365

aga ccc ttc aat atc ggt atc aac aac cag caa ctt tcc gtt ctt gac 1152
Arg Pro Phe Asn Ile Gly Ile Asn Asn Gln Gln Leu Ser val Leu Asp
370 375 380

gga aca gag ttc gcc tat gga acc tct tct aac ttg cca tcec get gtt 1200
Gly Thr Glu Phe Ala Tyr Gly Thr Ser Ser Asn Leu Pro Ser Ala Val
385 330 395 400

tac aga aag agc gga acc gtt gat tcc ttg gac gaa atc cca cca cag 1248
Tyr Arg Lys Ser Gly Thr Val Asp Ser Leu Asp Glu Ile Pro Pro Gln
405 410 415

aac aac aat gtg cca ccc agg caa gga ttc tcc cac agg ttg agc cac 1296
Asn Asn Asn Val Pro Pro Arg Gln Gly Phe Ser His Arg Leu Ser His
420 425 430

gtg tcc atg ttc cgt tcc gga ttc agc aac agt tec gtg age atc atce 1344
Val Ser Met Phe Arg Ser Gly Phe Ser Asn Ser Ser Val Ser Ile Ile
435 440 445

aga gct cct atg ttc tct tgy ata cac cgt agt gct gag ttc aac aac 1392
Arg Ala Pro Met Phe Ser Trp Ile His Arg Ser Ala Glu Phe Asn Asn
450 455 460

atc att gca tcc gac agc att act caa ata ccc ttg gtg aaa gca cat 1440
Ile Ile Ala Ser Asp Ser Ile Thr Gln Ile Pro Leu Val Lys Ala His
465 470 475 480

aca ctt cag tca ggt act act gtt gtc aga ggt cca ggg ttt aca gga 1488

Thr Leu Gln Ser Gly Thr Thr Val Val Arg Gly Pro Gly Phe Thr Gly
485 490 495
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50 55 60 tgg ggc atc ttt ggc ccc tcc cag tgg gac gcc

ttc ctg gtg caa atc 240 Trp Gy Ile Phe Gy Pro Ser

@n Trp Asp Ala Phe Leu Val An lle 65 70 75 80 gag

tc aac cag agg atc gag gag ttc gcc
cog 86297 88 Gu dn Leulle Asn G n Arg IIe??E?ﬁg%%‘lﬂmws68

Phe Ala Arg Asn A n Ala 85 90 95 atc agc cgc ctg gag

gga gac SYGtiClR BEYGcaARE g6d GgalAE thaR: AbLack @6t getisgag 336 Ile
Gly hsp Berlewapry Aralh=(ien XY §lyLow FiSerta Agom™ete Tyr Gn lle Tyr
Ala Qu 100 105 110 agc ttc cgc gag tgg gag gcc gac

gtt aac ale@ayy agtocga cqt at384= SefsPhe Arg G u
Val asn ;ﬁe(;s ly % g'cro c%‘n %r M}RSA a HAIAa Lou Arg du 115
. ac12c5 K ttc ac_gac,atg aac agc

e g '?'g%@hic% a ;f%g%z@z% 0G0 ol et Ay T The e
530 Asp Met Aafd%er AI a Lau-"‘Phr Thr Al a 130 135 140 atc
agg atc BEcChdE dal Et006 2G4 EctCAY grALc gaCqa6@a gt Qle@Cg CtC ctg
Avg Lo Pyl Bpete MpdvPiy gs?awt“ﬁe Gy ’&ngg An Aso Tyr @n
Val Pro Leu Lau Ser val 145 150 1 160 Lac gtc cog

ttg aca i 3 e gttt agd’Pac gtc age
weu T E% lp%:rgflaf ;(glg;ﬁAE CqéfasnAsn aﬂ's a?:s Lau Ser Val Lau

cca L . gm_ 165 17 7a tg tit ag agg tgg
Phe pro g%%gi Ei% ggég&éﬁ? = ggétﬁgégcgﬁag;g cgglq756$6 val Phe

Ay8dn Arg Trp 3ty Phe Asp A% Ala Thr Ile Aso Ser
tea ggg At Gad 8 th82:1 80 agd 8G AACL0AC c&d @ra6C agga«ctg atc ggc
Ser Gly ?;@éli&% HEdly “é‘aé“ag‘ét‘ ngeewﬂm Aso ‘Asp Leu Thr

Leu Ile Aso Tyr Thr Asp His Ala VvVal 195 200
Ala Th %G%i‘;tﬁﬁ 599, ‘H@sﬁ %g"’% AHdH; Qg&f%@" cgc®tft ¢ tgg gge

610 CCt gat tctslaage 67 @20lr p yr Aso Thr Ay Leu Qu
aac gcc él' gtt g&lc tclc QccGaax cErg Qtt ptéeaaa ac ac g t 215192020 gac t g9

Asn Ala Blutrh€ @G deB@nASE CRgedt di¢ LAYYs @BCAGAG Ct § acc ctc acc

625 gtc 720 SAsp Trp Ile B g Tyr Asn &%h Phe Arg Arg G u

act gac t#Blbad it da@htaaleH’g tVﬂlaacHﬁg@t&acV‘&cQ%?ab@Z??lZ?&

The Asp PCTUSZ0EB/LO38368T 2705 I80™2 3% Fafettg gac att gtg tcc
ctc ttc ccg aac tac gac tcc cgc acc tac ccg 768 Leu

2ep Gu BREFET EXE Eé'giffs?‘é ﬁ:%@ §i§ & Qu/’\ﬁﬁﬂvﬁwa Asp®Ser Arg Thr

TyrsscPro 245 atc cgc sacc gtyg tcc caa ctg acc

cac gcc o a atd 2a & e [ g Thr Val
His ?\1a Qathg%L@% ﬁ%&agr%% gggsﬁ aegl ;f én y;s’:ge%]l’:gn ASHZ%IG:;{YAI‘O Val 260

985 270

ttc aaa gac atc aac agg cag cca gaa cqgt ggt tgg ggt gga agc acc 2112
Phe Lys Asp Ile Asn Arg Gln Pro Glu Arg Gly Trp Gly Gly Ser Thr
690 695 700

ggg atc acc atc caa gga ggc gac gat gtg ttc aag gag aac tac gtc 2160
Gly Ile Thr Ile Gln Gly Gly Asp Asp Val Phe Lys Glu Asn Tyr Val
705 710 715 720

acc ctc tcc gga act ttc gac gag tgc tac cct acc tac ttg tac cag 2208
Thr Leu Ser Gly Thr Phe Asp Glu Cys Tyr Pro Thr Tyr Leu Tyr Gln
725 730 735

aag atc gat gag tcc aaa ctc aaa gcc ttc acc agg tat caa ctt aga 2256
Lys Ile Asp Glu Ser Lys Leu Lys Ala Phe Thr Arg Tyr Gln Leu Arg
740 745 750

ggc tac atc gaa gac agc caa gac ctt gaa atc tac tcg atc agg tac 2304
Gly Tyr Ile Glu Asp Ser Gln Asp Leu Glu Ile Tyr Ser Ile Arg Tyr
755 760 765

aat gcc aag cac gag acc gtg aat gtc cca ggt act ggt tecc ctc tgg 2352
Asn Ala Lys His Glu Thr Val Asn Val Pro Gly Thr Gly Ser Leu Trp
770 775 780

cca ctt tct goc caa tct ccc att ggg aag tgt gga gag cct aac aga 2400
Pro Leu Ser Ala Gln Ser Pro Ile Gly Lys Cys Gly Glu Pro Asn Arg
785 730 785 800

tgc gct cca cac ctt gag tgg aat cct gac ttg gac tge tec tge agg 2448

Cys Ala Pro His Leu Glu Trp Asn Pro Asp Leu Asp Cys Ser Cys Arg
805 810 815
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ctg gag aac ttc gac gg-t agc ttc agg ggc agc gcc cag
ggc atc gag 864 Lau G u Asn Phe Asp Ay Ser the Arg
Gy Set la An dy Ile Au 275 280 285 ggc tcc atc
a cac ctg atg gac atc ctc aac agc cG1RSH06/033868
vg(:%gma@:’;ﬁ%et Ile Arg Set Pro His Leu Met Asp Ile Leu
Asn Set Ile Thr 290 295 300 atc tac acc gat gcc cac
gat ggc Gf3Caa It GB3Gad 36 dedCatl @Y HECcOYE g CAG24960 1l e Tyr
Asp Gly Mrg;ﬁ\gp Bpditiis Ar iy 6 EFr'Iggg APye Trp Ser Ay Hi s
A n?305 310 315 420 atc atg gcc tcc ccg gtc ggce ttc
gat gtg gyctaf et et qag t9anets 991 ptectay 9 8 |84 Met Al a Set
Asp val %%ocyggrr ‘Zﬁp;{e? % élr?‘s"d‘ey’g%?‘éiéd%"%%ge-Thr Phe Pro 325
< aaq 980,335, _ctc tac ggc acg at ggc,.,aac gcg get cca caa
o o St alaipth setaas RN By TRY Mt Gy Asn
850 Ala Ala Préd>dn A n Arg®te Val Ala 340 345 350 cag
ttt ctc GiaUgad Q6 EAGtPIE Gt Gad 6 £P6ctaRE ¢&lifHgagcdie€Cc acc ctg
Ehe Leu GacSleges 1rp04v VO Ty CauR g ye Garp=GlVy Yl Tyr Arg Thr Leu
Set Set Thr Leu Tyr Arg 355 360 365 agg ccc ttc aac
aga gea gedcaaged MG IRGT MACIC LY 2enptc tgacgea gt c2€t g gat 1152
A Ma%gr’:ggﬁ {Re™ASH ‘r”fé;&agg 't g“ﬁ%? f°Gn dn Leu Set
. c:\a/I au Asp 370 375 380 c.acl gag ttc,gec tac gqc
por e SR o e G I 2t e B PO O 1006 Gty Ty G
the®Ala Tyr Ay °PAr Set Set A8h Leu Pro Set Al a Val
gty aac 38Dcad Wk GV2adl QL) cab A6 6QGcAAY APGecUQE acgrsfgtg gat tee
val Asn ﬁlggslgdé‘ geag’alatg%g Ceadlcta Cajr1248= Fyr Arg Lys Bar Gy
e eac rg;/al ;Asp ESe l.oua Asp ?u Ile aF::ro Pro BESI n 405 410
e 830 g%%“é??ﬁ%ﬁ%i? Taggsgi 9%%%%%01@%2#%% ggi; o¥ tF’tr ot Z?gcécn
ce Phe Ser. H.s Arg.ley Set, Hi.s 420 425 0 gtg tcc
cor s Aeertfe Fveel ot QR Bl ELLE B 0o agcat
%45 atc 1344%%al Bar Met °F¥he Arg Set ¥y the Sex Ann Set
ctt gag 9@ co¥ake Haract lgen ttkacd 8y ¥440Qatddb aagacget 2@at atg ttc
s P LT The Sorfip e Bo g et Aa G phe
e ShCASAGH: AOARE BOQEACE T LI cE gac Hhe att act
ve n gggggm e c?c hfl'ag %@gl?lss %Caysiea? \1;4£4(l)% I Iozl‘l | ﬁf Al 26get
Poeg8he L€ s Gl dd 8¢ RIO. L. ysspha Hs
o0 o0 GRbTA e Tt b el e S ol Bt gic aga
gt cca ggg ttf%%aca qga 148¥% Thr Leu G n Bar Ay Thr
gtt gtg TBdt Jd@lgdVab oA gganyJ Rb&aﬁay tlteagd Btc G y3e485 490 495

val Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val
1010 1015 1020

tgt cca ggt aga gge tac att ctc cgt gtg acc get tac aag gag 3114
Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu
1025 1030 1035

gga tac ggt gag ggt tgc gty acc atc cac gag atc gag aac aac 3159
Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn
1040 1045 1050

acc gac gag ctt aag ttc tec aac tgec gtc gag gaa gaa atc tat 3204
Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Ile Tyr
1055 1060 1065

ccc aac aac acc gtt act tgc aac gac tac act gtg aat cag gaa 3249
Pro Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr val Asn Gln Glu
1070 1075 1080

gag tac gga ggt gcc tac act agc cgt aac aga ggt tac aac gaa 3294
Glu Tyr Gly Gly Ala Tyr Thr Ser Arg Asn Rrg Gly Tyr Asn Glu
1085 1090 1095

gct cet tee gttt cet get gac tat goc tcc gtg tac gag gag aaa 3339
Ala Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys
1100 1105 1110

tcc tac aca gat ggec aga cgt gag aac cct tgec gag ttc aac aga 3384
Ser Tyr Thr Asp Gly Arg Arg Glu Asn Prec Cys Glu- Phe Asn Arg
1115 1120 1125
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gga gac att ctt cgt cgc aca agt gga gga ccc ttt get
tac act att 1536 Ay Asp Ile Leu Arg Arg Thr Set Qvy
@y Pro the Ala Tyr Thr Ile 500 505 510 gtt aac atc
aat c caa ttg ccc caa agg tat cgt gca aga
W?B"@W%qvgf' Asn Ile Asn Ay Gn Leu Pro @n Argéﬁrgfﬂﬁﬁr’“ﬁms
Ala Arg Ile Arg 515 520 525 tat gcc tct act aca eat
gat tac GéCqa@Q8c AdaCocl At Gt ACH: Bt (BCRA-GQF 0aasb632 Tyr Ala
Gly {!{gosahﬂ‘rvr WrPiAsW“LPeUV#\ngy I{*ge vdythe\lgd Thr Val Ala Gy
G u 530 535540 agg atc 't gut ggt cag ttc aac aag
gag ;’;3 aex ;aat‘; tgisegg%% 2 aé'fg cot ;ECG?;@ atd\yrg Pk the Ala Ay
" ites GhTPHE Ay F et ABp Ay Asp Pro Page 10 WO
oot gas %Ocoza/ OZZ?;?HPC'I;/CU§20Q6J 93§S6§ 245 550 .pR5 560 ttg aca
Sy G1n IrhiCar Gy THelenh t 1o AL Adpaer 9hA CBC Ll aaC aca get titt
1160gca 1728 LB Tilt Phe GiH?Ser Phe Sex Tyr Ala Thr lle
ttg atg ASdgaknha Al @ Phe Thr 565 570 575 ttc cgsatg age cag
Leu 'ﬁgs&g{ﬂage ttc aca gta ggt get gac act ttc age 1776 Phe
Pro Met Ser G n Ser Ser Phe Thr Val Gy Ala Asp Thr
<2105 2Phe Ser 580 585 590 tea ggg sat gaa gtt tac ate gac
<211> 18@g ttt gaa ttg att cca gtt act 1824 See Ay Asn Qu
iéiii gggidcﬁ%r Ile Asp Arg Phe G n Lau Ile Pro Val Thr 595
805 gca ace etc gag get gag tac aac ctt gag aga
<220> C.C ag get gtg 1872 Ala Thr Lau GQu Ala Gu Tyr
223 S’%ghﬁtif}g"s%ugtArg AMa Gn Lys Ala Val 610 615 620 aac
<400> 2gcc etc ttt ace tee ace eat cag ctt ggc ttg aaa act
Mot asp BAGsObdo AlDZ2Qd asAstu Ak aird add WhesnTdhys t&ex Tilt Asn G n Lou
1 Ay Lau Lys Thr As# Val 625 63015635 640 act gac tat
cac att gac caa gtg tee sac ttg gtc ace tac ctt age
Ser Rsn ErO@He VeFfiv ﬁslp‘*e‘r)gg’ Hy Sy Py Asplua@hn Mal  Sex Asa Lou Val
Thr™ Tyr Lau Ser 645 650 655 "gat gag ttc tgc etc gac
ag. a a.etc tee a t aaa 2016 Asp Gu
Tye IhT % g“e@’% Iﬁgﬁer%%ﬁ S&ﬁ‘*“fyﬁ%‘;%raﬁe ?ﬁ“ﬁegtéi’f Ser Qu Lys Val
Lys 660 665 670 cac gcc aag cgt etc age gac gag agg
Glu rhe @Ater£b1y M @1 CAA vEACeulclE LaaaG) 206de :H S Ala Lys Atg Lau
0 Sex Asp A 3°Atg Asn Leu®Lau G n Asp Set Asn 675 660
685 ttc aaa gac ate aac agg cag cca gaa cgt ggt tgg
e Gy HetthyGa Hyéerate "FLAP MPRE TyE2A8plie M Arg Gn Pro
Gu Arg y Trp Ay Gy Ser Thr 65 695 700 ggg ate

Glu Gln e%%lea%;gx G173 902 996 IR aflak, A9l e, @29 gag aac tac
gtc 2460 90 95

Ile Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Gln Ile Tyr Ala Glu
100 105 110

Ser Phe Arg Glu Trp Glu Ala Asp Pro Thr Asn Pro Rla Leu Arg Glu
115 120 125

Glu Met Arg Ile Gln Phe Asn Asp Met Asn Ser Ala Leu Thr Thr Ala
130 135 140

Ile Pro Leu Phe RAla Val Gln Asn Tyr Gln Val Pro Leu Leu Ser Val
145 150 155 160

Tyr Val Gln Ala Ala Asn Leu His Leu Ser Val Leu Arg Asp Val Ser
165 170 175

Val Phe Gly Gln Arg Trp Gly Phe Asp Ala Ala Thr Ile Asn Ser Arg
180 185 190

Tyr Asn Asp Leu Thr Arg Leu Ile Gly Asn Tyr Thr Asp His Ala val
195 200 205

Arg Trp Tyr Asn Thr Gly Leu Glu Arg Val Trp Gly Pro Asp Ser Arg
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Gy lle Thr Ile Gn Gy Gy Asp Asp Val ?he Lys GQu
Asn Tyr Val 705 710 715 720 acc etc tcc gga act ttc
gac gag tgc tac cct ace tac ttg tac cag 2208 Thr LQU
Ser Gy Tilt Phe Asp Qu Cys Tyr Pro Thr Tyr
W@izﬂwf]ﬁgﬂ?so 735 aag etc gat gag too aaa et Cp%ﬁgszg%{egossscss
ttc acc agg tat caa ctt aga 2256 Lys Ile Asp G u Bar
210 Lys Lou LysisAl a Phe Thraz6rg Tyr G n Leu Arg 740 745
750 ggc tac ate gaa gac age caa gac ctt gaa ate tac
asp Trp NEPreatye ragGint A€ AZ304 a1 ey TAY Eeulhe vl u Asp Ser G n Asp
223 Lou Gn?te Tyr Ser I*Fe Arg Tyr 75% 760 765 aat gcc
aag cac gag acc gtg sat gtc cca ggt act ggt tee etc
Leu Asp Ry yaipdenien RenPraRgy Ty don-pes Ay W‘T%g PRal Asn Val Pro dy
Tilt Gy Set Lau Trp 770 775 780 cca ctt tct gcc caa
e Ar aiC tof aac aga 2400 Pro
" Ag%gksés%gﬁyéeu%ﬁgg (tgluFI’?eoTy?Ig@r 039:{%1 Cys Ay Glu.Pro
Asn Arg 785 790 795 800 tgc get cca cac ctt gag tgg
Leu Glu /@A {PhCED cOAGerl ihg rgAQyIsgL rlac®n bgCriagy 2448 Cys Ala Pro
s Lau Gu T‘Tag Asn Pro As®® Lau Asp Cys Sex Cys Atg
805 810 815 gat gqc gag aag tgt gcc cac cat tct cat
Gly 3o Padss i Teg sttty ”g*at"'pe‘ll?:’:; 4955 A3h ™y Au Lys Cys Al a
Hs Hs Set H's H's Phe Ser Lau Asp Ile 820 825 830
. Baty t \Ct, GAC Ot t gac etc gga gtc
%? Y ?lgé\ "8{‘% ?gigg[gzcg Ac:'? As%?:vaﬁp %3@/3&%% r Asp Lau Asn Qu
Asp Lau Sly Val Trp Val Ile 835 840 845 ttc aag ate
Ile Met MAGeHE® WGHRALYJAE se)ElyCac cChle Agarnetrito ggc aac ett gag
2592 3%he Lys Ile s Thr Gn ASp Ay His Ala Arg Lou
@y Asa Leu G u 850 855 B60 ttt etc gaa gag aaa cca
Lea Tyr Gy ghipket qiypenghia APty Sigets dlp eh Y aag 2640 Phe Lau
GQu GQu Lys Pro Lau Val Gy Qu Ala Lau Ala Arg Val
can sen &Y51.P8Y%1 1,0, 30074027 LT PCL( 52006/ 033868 865 870
875 880 aga gwa gag aaq aagstgg agg gac aaa cgt gag
aaa ctc gas tgg gaa 2688 Arg Ala Qu Lys Lys Trp Arg
Arg Pro P8RSy Ay gieGhsu Aby slnlaetl Ldal a¢4r Vaipre@rep 885 890 895 act
30 qac ate gtt’tac aag gag®Yee aaa gag tcc gtg gat get
. tt ttcT273§5 Thr AsnIILe Val Tg/lr Lys Au Ala Lys Qu
iy Thr Qahe/A AL §HYATE SED PR Y0l 885 91,’@? gtg aac tcc can
tat gat cag ttg caa gec gac sec sac ate gee atg 2784
Tyr Arg I?é?%efjfg ’lﬁ/g:\/alq\sg SIyEeu%p GQ fle I'P?ouPngmn A a ASp Thr Asn
e

410 415

Asn Asn Asn Val Pro Pro Arg Gln Gly Phe Ser His Arg Leu Ser His
420 425 430

Val Ser Met Phe Arg Ser Gly Phe Ser Asn Ser Ser Val Ser Ile Ile
435 440 445

Arg Ala Pro Met Phe Ser Trp Ile His Arg Ser Ala Glu Phe Asn Asn
450 455 460

Ile Ile Ala Ser Asp Ser Ile Thr Gln Ile Pro Leu Val Lys Ala His
465 470 475 480

Thr Leu Gln Ser Gly Thr Thr val val Arg Gly Pro Gly Phe Thr Gly
4895 430 495

Gly Asp Ile Leu Arg Arg Thr Ser Gly Gly Pro Phe Ala Tyr Thr Ile
500 505 510

Val Asn Ile Asn Gly Gln Leu Pro Gln Arg Tyr Arg Ala Arg Ile Arg
515 520 525

Tyr Ala Ser Thr Thr Asn Leu Arg Ile Tyr Val Thr Val Ala Gly Glu
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Arg

545

Leu

Phe

Ser

Ala

Asn
625

915 920 925 ate cac gcc gca gac aaa cgt gtg cac age
att cgt gag get tac ttg 2832 Ile Hs Ala Ala Asp Lys
Arg Val His Ser Ile Arg Gu Ala Tyr Leu 930 935 940
of tg tcc gtg ate cot ggt gtg aac get 6/033868
w;bt ‘”8@87736161 2880 Pro Gu Lou Ser Vval Ile Prgégusio\@/a{?
Asn Ala Ala Ile Phe GQu G u 945 950 955 960 ctt gag
530 gga cgt atessttt acc gcasfotc tee ttg tac gat gee aga
aac 2928 Lau Qu Gy Arg Ile The Thr Ala The Ser Leu
Tle Bhy mM1ASP oAk @neMag LASTHh-IB6 AP A 9K5nsp L at e aag aac ggt
gac ttc *d&c eat ggc Pt age tgc tgff eat gtg 2976 Val
Ile Lys Asn Ay Asp The Asn Asn Ay Leu Ser Cys Tip
Thr RS FVERL P@BG“Q”BS “99%'}; Andrdgt Mealhe gty gac gtg gag gaa
cag aac sat cag cgt tcc gtc ctg 3024 Lys Ay H s Val
n,Arg Ser Val Leu 995
Fro ‘i‘%%gb %Osér k°J‘E;rt theé‘g{:gpaégﬁ éa As'f g‘gﬁ %‘55 get gaa gtg tee caa
gag gtt aga gtc 3069 Val Val Pro Qu Trp Gu Ala Qu
cly MaleiSen 1@ MieQsy aMabreAngrddadie 22101 TS5 1020 tgt cca ggt
#9a ggc tac at®f ctc cgt gtY°ace get tac aag gag 3114
Cys Pro Ay Arg Ay Tyr Ile Leu Arg Val Thr Ala Tyr
o st 102y T30 10359 ijl t &¢ Hgt'agag ggt tgc gtg sec
ate cac gag ate gag aac sac 3159 dy Tyr Gy u dy
e USnale sl L8 o 5, Qulick 8, Gulhufiss, ASN 10407 1045 1050
ace gac gag ctt aag t&e tcC aac tgeo gtc gag gaa gaa
ate tat 3204 Thr Asp GQu Lau Lys The Ser Asn Cys Val

Thr Asp flzUniGrig Ash Wid Va® sdy KsnlBD 5211060y 1L265.£CC aae aac ace gtt

act t§® aac gac taéPact gtg eat®Eag gaa 3249 Pro Asn
Asa Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gn Qu

Asp Glu g7 $RY7P gty dag Stde® @gaﬂggxs fcc¥tac act age cgt aac

His

age ggt tac aac gaa 3294 du Tyr dy Ay Ala Tyr Thr

Ala ﬁﬁr;\rﬂ,& é§rtlspAElg :@ Yan 140 Lé%stﬂnq{lp setQ8p 1090 1095 get cct
tGC gtt cot geb gac tat gedstee gtg tac gag gag aaa

3339 Ala Pro Bar Val Pro Ala Asp Tyr Ala Ser Val Tyr

Fhe Lys EpUr1 Shth A:ysma;@mamsmnwm Gy tearhsea gat ggc aga cgt

5’%(15351 Ile ihfZISe @ngt

Thr

Lys

9 gag sec cct®tgc gag ttc'®ac aga 3384 Ser Tyr Thr Asp
Gy Arg Ar% Gu Asa Pro Cys Au The Asn Arg 1115 1120
b H§dpdt Pacviat'e "¥cH 8} cca gtt ggc tat
gtt ace aag 3429 dy Tyr Arg Asp Tyr Thr Pro Lou Pro
Leu y@' Glpl‘tyr l:l'—x),( Asp éﬂ.lu CIDE‘erM§ Thr Tyr Leu Tyr Gln

725 730 735

Ile Asp Glu Ser Lys Leu Lys Rla Phe Thr Arg Tyr Gln Leu Arg
740 745 750

Gly Tyr Ile Glu Asp Ser Gln Agp Leu Glu Ile Tyr Ser Ile Arg Tyr

755 760 765

Asn Ala Lys His Glu Thr Vval Asn Val Pro Gly Thr Gly Ser Leu Trp

770 173 780

Pro Leu Ser Ala Gln Ser Pro Ile Gly Lys Cys Gly Glu Pro Asn Arg

785

790 795 800

Cys Ala Pro His Leu Glu Trp Asn Pro Asp Leu Asp Cys Ser Cys Arg

805 810 815

RSp Gly Glu Lys Cys ARla His His Ser His His Phe Ser Leu ASp Ile

820 825 830

Asp Val Gly Cys Thr Asp Leu Asn Glu Asp Leu Gly Val Trp Val Ile

835 840 845

Phe Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu
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Phe

865

Arg

Thr

val

Ile

Pro

945

Leu

Val

Lys

Val

Cys

Gly

Thr

Pro

Glu

Ala

Ser

Gly

Glu

Gly

1130 1135 1140 gag ctt gag tac ttt cot gag sec gac aaa
gtg tgg ate gag ate 3474 du Leu Qu Tyr The Pro Qu
Thr Asp Lys Val Trp Ile Qu Ile 1145 1150 1155 ggt gaa

W6909Ag790a ace ttc ate qtg gac age gtg gag Gidr 2606033868

3519 dy Au Thr Gu @y Thr The Ile Val Asp Ser Val

G u Leu Lou~"116071165 1170 ttg atg gag gaa taa 3534
gsoLau Met 4 ws& u Page 12 @D 2007/ 027777

PCTI 052006/ 033868 1175 <210> 4 <211> 1177 <212> PAT
Leu §Rl@% 1 bidofde€ vall c1y 2203 w223 OyfitHet i ¢ Const ruct

<400> 4 M8t Asp Asn A8H Pro Asn |I®%°Asn Qu Cys lle

Pro Tyr Asn Cys Leu 1 5 10 15 Ser Asn Pro G u Val
Al Guulvygle Dor-Ghy B oy My geulde @@ Thr Gy 20 25 30

Tyr Thr  Pro Ile Asp'1le Sex LOU Ser LOU Thr G n The

u Ser 5 40 45 Ju The Val Pro Ay Al a Gly Phe

“3“{1/% Xalﬁoqr‘ij Hsy‘”t%‘j YRI°AEP Y &F1312 5055 60 Trp Ay Ile

The Ay Pro Ser Gn Trp Asp Ala Phe Lou Val Gn lle
asn B8 A 17D aBlb1n QciGalla hdldnd b ASMGled Arg Ile Au Gu

Phe Ala Arg AS# G n Ala 85°80 95 Ile Ser Arg Lou Qu

@y Lou Sex Asn LQU Tyr Gn no Tyr Ala u 100 105
e PIOMBre PRe)IAVY G peTHs X BruAlaT™Asts Pro Thr Asn Pro

*Ala Lou Arg @ u 115 120125 Gu Met Arg Ile G n The

Asn_As t_Asn Ser Al a Thr Thr Ala 130 135 140
Gl"ILFueseﬁr‘%l ﬁj"ﬁ'ﬁg" V§§m§/§é§ ALCrﬁdrI'}{e Q%Glfly%g(} n Val Pro LOU

Lou Ser Val 145 150 155 160 Tyr Val G n Ala Ala Asn
clu leDadgl Se UNRSRAIa Malsel Odd THF BspASP aNadsn Ser 165 170 175

Val P& Gy Gn Argd’™rp Ay The®Bsp Ala Ada Thr Ile

Asn Ser Arg
Ile Lys Asn Gly Asp Phe Asn Asn Gly Lee Ser Cys Trp Asn val
980 985 89990

Gly His Vval Asp Val Glu Glu Gln Asn Asn Gln Arg Ser Val Leu
995 1000 1005

val Pro Glu Trp Glu Ala Glu val Ser €ln Glu Val Arg val
1010 1015 1020

Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Rla Tyr Lys Glu
1025 1030 1035

Tyr Gly Glu Gly Cys val Thr Ile His Glu Ile Glu Asn Asn
1040 1045 1050

Asp Glu Leu Lys Phe Ser Asn Cys Val @u Glu Glu Ile Tyr
1055 1060 1065

Asn Asn Thr Val Thr Cys Asn Asp Tyr Thr Val Asn Gln Glu
1070 1075 1080

Tyr Gly Gly Ala Tyr Thr Ser Arg AsnArg Gly Tyr Asn Glu
1085 1090 1095

Pro Ser Val Pro Ala Asp Tyr Ala SerVal Tyr Glu Glu Lys
1100 1105 1110

Tyr Thr Asp Gly Arg Arg Glu Asn ProCys Glu Phe Asn Arg
1115 1120 1125

Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys

1130 1135 1140
Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp 1Ile Glu Ile
1145 1150 1155

Glu Thr Glu Gly Thr Phe 1Ile Val Asp Zer Val Glu Leu Leu
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180 185 190 Tyr Asn Asp Lou Thr Arg LOU Ile Ay Asn
Tyr Thr Asp His Ala Val 195 200 205 Arg Trp Tyr Asn
Thr Ay Lou Qu Arg Val Trp Ay Pro Asp Ser Arg 210
W ZuaglrAsp Tip ITe Arg Tyr Asn Gin Phe Ar g prausehasnassss
hr LOU Thr Val 225 230 235 240 LQU Asp Ile Val
Ser LOU Phe Pro Asn Tyr Asp Ser Arg Thr Tyr Pro 245
1160250 255 Il &sprg Thr Val ®8r G n LOU Thr Arg Glu lle
Tyr Thr Asn Pro Val 260 265 270 Page 13 WO
Leu T;gSZ@@WuOZ???? PCT/ US2006/ 033868 Lou d u Asn Phe Asp Qvy
Set Phe Arg Ay Set Ala @dn @y Ile Au 275 260 285
2105 GIy Set Ile Arg Set Pro H's Lou Met Asp Ile Lou Asn
<211> 3$ﬁr IIe Thr 290 295 300 Ile Tyr Thr Asp Ala His Arg
:gi? D igi u Tyr Tyr Trp Set Ay Hs Gn 305 310 315 320
g fﬁ cT\?ét Ala Set Pro Val dy Phe Bar dy Pro du Phe
<220 th . he Prod325 330 335 Leu %/ Thr Met Ay Asn
> ng X 2&’5"”:5?& PN RY TEA VAT AR °i%4o 345 350 G n
Lou Ay G@n Ay Val Tyr Arg Thr Lou Set Set Thr Lou
20> T1yr Arg 355 360 365 Arg Pro Phe Mh Ile Ay Ile Asn
<221> cpsn (4 n @n Lou Set Val Lou Asp 370 375 380 dy Thr
222> (G y°Phe Ala Tyr Ay Thr Set Set Asn Lou Pro Set Al a
" <400> 3Val 385 390 395 400 Tyr Ar%EL ye Set Gy Thr Val Asp

bt nep whtael-6lb BSEIERA HI efeFid Pm, heAdS; 410 15  Asn M
1 Asn Val Pro Pro ArgGn Ay PhelsSet Hs Arg Lou Set

age aac EHdtSyag 42002428 4300V alt R8T VRt ENeALG Set o3 y Phe Set
Ser Asn P@r\GlSétl Berval/pde Lexlyl ¢tle Abd e 8449 445 Arg Ala Pro
Met*°Phe Set Trpﬁle Hs Arg &t Ala G u Phe Asn Asn
tac ace 4BOABE: (e Pcetct e My gadSee cAspcSee || @4Thr Gn lle
Tyr ThE B OFF {}ﬁl *Lyd AF &H"E © n4§5 A7 “437’5 480 Thr Lou G n
o tre . ;I'rctcta %@GI T Ay PheTbr Ay
s toc §ischall KO%T. BoARS T4 0 ) BARD ThiBet Gy Oy

50 Pro Phe Al &Tyr Thr |1l e¢°

tgg ggc atc ttt ggc ccc tece cag tgg gac gee tte ctg gtg caa atc 240
Trp Gly Ile Phe Gly Pro Ser Gln Trp Asp Ala Phe Leu Val Gln Ile

€5 70 75 BO

gag cag ctc atc aac cag agg atc gag gag ttc gcc agg aac cag gecc 288
Glu Gln Leu Ile Asn Gln Arg Ile Glu Glu Phe Ala Arg Asn Gln Ala

85 90 95
atc agc cgc ctg gag ggc ctc agc aac ctc tac caa atc tac gct gag 336
Ile Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Gln Ile Tyr Rla Glu
100 105 110
agc ttc cgc gag tgg gag gcc gac ccc act aac cca gct ctc cge gag 384
Ser Phe Arg Glu Trp Glu Ala Asp Pro Thr Asn Pro RAla Leu Arg Glu
115 120 125
gag atg cgc atc cag ttc aac gac atg aac agc gecc ctg ace acc gcc 432
Glu Met Arg Ile Gln Phe Asn Asp Met Asn Ser Ala Leu Thr Thr Ala
130 135 140

atc cca ctc tte gcc gtc cag aac tac caa gtc ccqg cte ctg tee gtg 480
Ile Pro Leu Phe Ala vVal Gln Asn Tyr Gln Val Pro Leu Leu Ser val

145 150 155 160

tac gtc cag gcc gece aac ctg cac ctc age gtg ctg agg gac gtc age 528
Tyr Val Gln Ala Ala Asn Leu His Leu Ser Val Leu Arg Asp Val Ser

165 170 175
gtg ttt ggc cag agg tgg ggc ttc gac gcc gec acc ate aac age cgc 576
Val Phe Gly Gln Arg Trp Gly Phe Asp Ala Ala Thr Ile Asn Ser Arg
180 185 1390
tac aac gac ctc acc agg ctg atc ggec aac tac acc gac cac gect gtc 624
Tyr Asn Asp Leu Thr Arg Leu Ile Gly Asn Tyr Thr Asp His Ala val
195 200 205
cgc tgg tac aac act ggc ctg gag cgc gtc tgg ggc cct gat tct aga 672
Arg Trp Tyr Asn Thr Gly Leu Glu Arg Val Trp Gly Pro Asp Ser Arg
2190 215 220

gac tgg att cgc tac aac cag ttc agg cgc gag ctg acc ctc acc gtc 720
Asp Trp Ile Arg Tyr Asn Gln Phe Arg Arg Glu Leu Thr Leu Thr Vval
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500 505 510 Val Aso Ile Asn Gy @ n Lou Pro Gn Arg
Tyr Arg Ala Arg Ile Arg 515 520 525 Tyr Ala Set Thr
Thr Mh Lou Arg Ile Tyr Val Thr Val Ala Ay du 530 535
le Phe Ala Ay @n Phe Asn Lys Thr 3
‘?‘ﬁ?""&ﬁ{/ﬁﬁsp Pro 545 550 555 560 Lou Thr Phg@%ﬁ@g{m 568
Phe Set Tyr Ala Thr Ile Asn Thr Ala Phe Thr 565 570
225 575 Phezsro Met Set £3sn Ser Set BPhe Thr Val Ay Ala
ctq gacAsptThr Phet Sex ?&EO 5aEc35 c5(90 Pé':l e c%4 WO 2007/ 027777
29 2 BELDSAOTE RO TR el oy AL BEYal TOF 1le Asp Arg
Phe Gtk Lou Il e Pr@dswal Thr 5952800 605 Ala Thr LOU
ate cge @clgtPede Galed Yo ASRad L & bcALY Al R G N ghys Al a Val
Ile Arg @9?052%253 G20 ASHF gﬂ\b&hLGtEJ TRheh: Par PSetal Thr Asn G n Lou
dy*Lou Lys Thr &&n val 625 %630 635 640 Thr Asp Tyr
g;g 329 Hicstrtlf lgge MGGGF gdalggcsac gfsggwgu ;g@fagig Thr &%r Lou Set
v S EASTBST B85 R BCl PRI OIS THhat A8 du Lys Arg Qu
agc tec Leu gSgtc €] ucaiLg%g, Val acL S . c66‘3% 66§ 6a79 Hi s, Ala Lys Arg
TELnEAsa ok Bt o
ys p n g n Pro u g y
atc tac IfcpgaGgyc GcYagS@Jc ;I;Brtac.ﬁgag t§995CC7QQQ caCQa}f Il e)GJhr Ile Gn
Ile Tyr @GryRsgiria Mg prAGky &falTyPhwe Thy Ser@ly #Astn Tyr Val 705 710
305 3 5 320
715 720 *Phr Lee Set ay Thr Phe ASp Au Cys Tyr Pro
;ic ;tg ‘ﬁfﬁég? £y Et@ilggér pre @crggﬂ% 37’39;”&%5 ;ttLys || ®@°Asp G u Bar
® Mt BYs E&j YA BRESTRY A §1VF 58 °Lou Arg 740 745
cte tac750acGa¥g g%{:raal | c?c (9 ! aASé% §et CEtn éS%t LQJIOGG ulle Tyl‘
Leu TyrgﬁThglb&@t ygxsﬁ-ﬁfa A?ZSSO B 1;765 Ian a Ly§ H's Gu Thr
Val 34Asn Val Pro @y Thr Ay Se¢ LQU Trp 770 775 780
cag ctg B!jcocalg-% &ttaélcﬁz QcQ:thgd'c tE& QccI Jt@ tg M_‘{c Lysll@S € y Au
Gln Leu PlscgoGlA;frhy Palcfyr 7!6866%?9@1 ?@5‘983 ] LeCy% Mpa Pro His Lee Au
‘?rp Asn Pro A§p Lou Asp Cys Ser Cys Arg 805 810 815

agg ccc ASgpaaGﬂyc @ttt yac @gga\rey g SccHitg c®egqat Hi s s Phe Set
Arg Pro pPh A%ﬂ&g e fﬁy Ile ‘Asn Ash Gln Gln Leu Ser Val Leu Asp

srcLe€e Asp ['T€37s 380
gge act gag ttc gece tac ggec ace tcec tec aac ctg cec tee gect gte 1200
Gly Thr Glu Phe Ala Tyr Gly Thr Ser Ser Asn Leu Pro Ser Ala Val
385 390 3589 400
tac cgc aag agc ggc acg gtg gat tcc ctg gac gag atc cca cca cag 1248
Tyr Arg Lys Ser Gly Thr Val Asp Ser Leu Asp Glu Ile Pro Pro Gln

405 410 415
aac aac aat gtg ccc cec agg cag ggt ttt tcec cac agg ctc age cac 1296
Asn Asn Asn Val Pro Pro Arg Gln Gly Phe Ser His Arg Leu Ser His
420 425 430
gtg tcec atg ttc cgc tec gge tte age aac teg tee gtg age atc atc 1344
Val Ser Met Phe Arg Ser Gly Phe Ser BAsn Ser Ser Val Ser Jle Ile
435 440 445

aga gct cct atg ttc tct tgg ata cac cgt agt gct gag tte aac aac 1392
Arg Ala Pro Met Phe Ser Trp Ile His Arg Ser Ala Glu Phe Asn Asn

450 455 460
atc att gca tcc gac age att act caa ata ccc ttg gtg aaa gca cat 1440
Ile Ile Ala Ser Asp Ser Ile Thr Gln Ile Pro Leu Val Lys Ala His
465 470 475 480
aca ctt cag tca ggt act act gtt gtc aga ggt cca ggg ttt aca gga 1488
Thr Leu Gln Ser Gly Thr Thr Val val Arg Gly Prc Gly Phe Thr Gly

485 490 485
gga gac att ctt cgt cgc aca agt gga gga ccc ttt get tac act att 1536
Gly Asp Ile Leu Arg Arg Thr Ser Gly Gly Pro Phe Ala Tyr Thr Ile
500 505 510
gtt aac atc aat ggc caa ttg ccc caa agg tat cgt gca aga atc cgc 1584
. Val Asn Ile Asn Gly Gln Leu Pro Gln Arg Tyr Arg Rla Arg Ile Arg
515 520 525

tat gcc tct act aca aat ctc agg atc tac gtg act gtt gca ggt gaa 1632
Tyr Ala Ser Thr Thr Asn Leu Arg Ile Tyr Val Thr Vval Ala Gly Glu

530 535 540
agg atc ttt gct gyt cag ttc aac aag act atg gat acc ggt gac cct 1680

Arg Ile Phe Rla Gly Gln Phe Asn Lys Thr Met Asp Thr Gly Asp Pro
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820 825 830 Asp Val Gy Cys Thr Asp LOU Asn G u Asp
LOU dy Val Trp Val Ile 835 840 845 Phe Lys Ile Lys
Thr Gn Asp Ay Hs Ala Arg LOU Ay Asn Lou G u 850
855 860 __Phe Lou Qu GQu Lys Pro Lou Val Ay
WOANA27Ar g val Lys 865 870 875 880 Arg Al E&Njﬁﬁmm{’s
Lys Trp Arg Asp Lys Arg Qu Lys LOQU Qu Trp Gu 885
545 890 895 ssdhr Asn Ile dal Tyr Lys Gkt Ala Lys G u Set
Val Ala Leu Phe 900 905 910 Page 15 WO
tee a2 HAe2) Borriey BEPE OB QAR NAlscRan &Y G n Tyr Asp
An Lé&# Adn Al a Asp®Thr Asn |1 eS7Ala Met 915 920 925
tte cca hdg@odlesy At AgALd 68 Pralyi® gAY G V& cikliagec Serishd e Arg G u
Phe Pro Ntageﬂ'y#‘" feeder 9@0-‘ 38 ©AG e TH BpelSeu Ser Val Ile Pro
Val Asn Ala“Ala Ile Phe u Gu 945 950 955 960
tca ggg Eaéi aggat '@F pioAgag oy EttPhe thhytt AbsgtPlpet Seriskau Tyr Asp
Ser Gly 5§17B\rq Tﬁ(e%“@% pﬁgif)hee’;g LGL\/&E *F ‘éalEe/s Asn Ay Asp Phe
ca acc a ct: tac aac §era ga t_pa Ash Val 98% 985 990 LyS
i m§§y31 T ﬁélnﬁsﬁx,a TeGiod Al s G ASE Asn@ n Arg Ser
610 Val Lau 995 1000 1005 €l Val Pro Qu Tip Au Al a
aac gec SclkeValc @8Tac Al ] UetVRk t&Y Gha Mad 2abQL0 102 1020 Cys
Asn Rla PRugPh@lTyr SREGhGhap GTy e C§ g letys AhgrEhl Thr Ala Tyr Lys
Gu 1025°1030 1035 y Tyr Ay Au @y Cys Val Thr
e Son FreniERE SR b 1O ite @'ﬁ 3040 4045 2650 Thr Asp
PE U Law TS Phe ersscAsn VA 50 u Qu lle Tyr
%tc 2 1CQC6O 1065g Pro Aan Thr%g Thr s Asn Asp
BEr cy hEu |61My drE]G i.éu sii)% rdva 4bso uTyr Ay Qy
Al &55Tyr Thr Ser %fg Asn Arg &% Tyr Asn Au 1085 1090
cac gec 3639t By #yc Rh® ga3edaq Yad ctPregg @Ja&aaAScQ abyr Abogs Ser Val Tyr
His Rla g“u“rGLEF toy @sr 3O0P 1 BOSLL 12O TER SFyrn Thr Asp Gy Arg
g Gu Asn Pro Cys du Ph&°Asn Arg 1115 1120 1125
e Lgs SOITAL LGN VST B IR Vel BE Y Ty Vel

gdt gag
Asp Glu

690 695 700
ggg atc acc atc caa gga ggc gac gat gtg ttc aag gag aac tac gtc 2160
Gly Ile Thr Ile Gln Gly Gly Asp Asp val Phe Lys Glu Rsn Tyr val
705 710 715 720
acc ctc tcc gga act ttc gac gag tgc tac cct acc tac ttg tac cag 2208
Thr Leu Ser Gly Thr Phe Asp Glu Cys Tyr Pro Thr Tyr Leu Tyr Gln

725 130 135
aag atc gat gag tcc aaa ctc aaa gcc ttc acc agg tat caa ctt aga 2256
Lys Ile Asp Glu Ser Lys Leu Lys ARla Phe Thr Arg Tyr Gln Leu Arg
740 745 750
ggce tac atc gaa gac agc caa gac ctt gaa atc tac tcg atc agg tac 2304
Gly Tyr Ile Glu Asp Ser Gln Asp Leu Glu Ile Tyr Ser Ile Arg Tyr
7535 760 765

aat gcc aag cac gag acc gtg aat gtc cca ggt act ggt tce cte tgg 2352
Asn Ala Lys His Glu Thr val Asn Val Pro Gly Thr Gly Ser Leu Trp

770 775 780
cca ctt tct gec caa tet ccc att ggg aag tgt gga gag cct aac aga 2400
Pro Leu Ser Ala Gln Ser Pro Ile Gly Lys Cys Gly Glu Pro Rsn ARrg
785 790 795 800
tge gct cca cac ctt gag tgg aat cct gac ttg gac tgc tcc tge agg 2448
Cys Ala Pro His Leu Glu Trp Asn Pro AsSp Leu Asp Cys Ser Cys Arg

805 810 815
gat ggc gag aag tgt gcc cac cat tct cat cac ttc tcec ttg gac atc 2496
Asp Gly Glu Lys Cys Ala His His Ser His His Phe Ser Leu Asp Ile
820 825 830
gat gtg gga tgt act gac ctg aat gag gac ctc gga gtc tgg gtc atc 2544
Asp Val Gly Cys Thr Asp Leu Asn Glu Asp Leu Gly Val Trp val Ile
835 840 845

ttc aag atc aag acc caa gac gga cac gca aga ctt ggc aac ctt gag 2592
Phe Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu

850 855 860
ttt ctc gaa gag aaa cca ttg gtc ggt gaa gct cte get cgt gtg aag 2640

Phe Leu Glu Glu Lys Pro Leu val Gly Glu Ala Leu Rla Arg Val Lys
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1130 1135 1140 du Leu GQu Tyr Phe Pro Glu Thr Asp
Lye Val Trp Ile Qu Ile 1145 1150 1155 Gly G u Thr
GQu @y Thr Phe Ile Val Asp Ser Val Qu Lau Leu 1160
1165 1170 Leu Met Gu Gu 1175 <210> 5 <211> 5480
<212> DNA <213> artificial <220> <223> expr I<986/033868
WO e ancodi ng Cryl A 105 am no acid sequerlfgzﬁjsgage
16 WO 2007/027777 PCT/ US2006/ 033868 <220> <221>

865 pronot er g;0<222> (17..4981) <223> JW. €353 pronot er

aga gea <62q2a0>_a <t221> S;CLiTR <2232> (9853. . (1080) _<220> <221>

200 500 BRSSP EBIET $245-R0 E0DBE ST IZET <28 chl oropl ast
targetbng peptide $¥quence <2285 <221> CDS <222>

act aac btk28¢ kac AR hecREIR COAkNGSLAUGNGE f Of736r yI A 105

Thr Asn IR Ty vk >61¢ é¥aniynatofer vap RRAL{ 1838y . . (5480) <223>
Ps. B ncc5 transtri ption termihati on and

geg aac fggfl énad-Tetn taf;tai: OF Qegeresrc acc <a¢0=@<>gtlfy zat t ctreagt

2l hon eHAEAGECEE ARERAYER G0t R0t "€t ccaaace attagccaaa

ste cac 60C ca%ct aacaaéga ggtcacagt%aat gaat cttcaa tcaaagtaaa

The s alsatit A6 86 AoTRCH] §Ean 140 SNGH! sliticho tHdbttt cag

930 gaaaagacat Btaccgaaga ct¥@aagtta gtgggcatct 180

cet gag ki0RAAGS &R d-ClpbJiE ARC ALY RACRAYGagl HJACT L FPY ggaccagaca

Pro Glu dmatagyade 246l GgrgrHgadt 1eght 8gglgc acctaccaaa
agcatcttfg cctttattgc aaagataaag 3 cagattcetc

ctt gag ggrgtah @ e deattattaa eyt gy aszamagageryt cct gacagcec

Leu Glu §?6Mgc£§?§§ g?gga’fhécgéﬁ 8 gat "G géﬁaﬁ’f‘ g acgaccacaa
aa aattagc ttgagctca 420

gtc atc aag-aac ggt ¥ac ttc aac~aat ggcctce age tgce tgg aat gtg 2976

val Ile Lys ggg Gly Asp Phe Asn ggg Gly Leu Ser Cys g;g Asn Val

aaa ggt cat gtg gac gqtg gag gaa cag aac aat cag cgt tcc gtc ctg 3024
Lys Gly His Val Asp Val Glu Glu Gln Asn Asn Gln Arg Ser Val Leu
995 1000 1005

gtt gtg cct gag tgg gaa get gaa gtg tec caa gag gttt aga gte 3069
Val val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val
1010 1015 1020

tgt cca ggt aga ggc tac att ctc cgt gtg acc gect tac aag gag 3114
Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Rla Tyr Lys Glu
1025 1030 1035

gga tac ggt gag ggt tygc gtg acc atc cac gag atc gag aac aac 3159
Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu Ile Glu Asn Asn
1040 1045 1050

acc gac gag ctt aag ttec tec aac tge gtc gag gaa gaa atc tat 3204
Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Ile Tyr
1055 1060 1065

cce aac aac ace gtt act tgc aac gac tac act gtg aat cag gaa 3249
Pro Asn Asn Thr val Thr Cys Asn Asp Tyr Thr val Asn Gln Glu
1070 1075 1080

gag tac gga ggt gcc tac act age cgt aac aga ggt tac aac gaa 3294
Glu Tyr Gly Gly Ala Tyr Thr Ser Arg Asn Arg Gly Tyr Asn Glu
1085 1090 1095

gct cct tece gtt cct get gac tat gee tee gtg tac gag gag aaa 3339
Ala Pro Ser Val Pro Ala Asp Tyr Rla Ser Val Tyr Glu Glu Lys
1100 1105 1110

tcc tac aca gat ggc aga cgt gag aac cct tgec gag ttc aac aga 3384
Ser Tyr Thr Asp Gly Arg Arg Glu Asn Pro Cys Glu Phe Asn Arg
1115 1120 1125

ggt tac agg gac tac aca cca ctt cca gtt ggc tat gtt acc aag 3429
Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys
1130 1135 1140

gag ctt gag tac ttt cct gag acc gac aaa gtg tgg atc gag ate 3474
Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp Ile Glu Ile
1145 1150 1155

ggt gaa acc gag gga acc ttc atc gtg gac agc gtg gag ctt cte 3518
Gly Glu Thr Glu Gly Thr Phe Ile Val Asp Ser Val Glu Leu Leu
1160 1165 1170

ttg atg gag gaa taa 3534
Leu Met Glu Glu
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gatttagcag cattccagat tgggttcaat caacaaggta cgagccat at
cactttattc 480 aaattggtat cgccaaaacc aagaaggaac
tcccatcctc aaaggtttgt aaggaagaat 540 tctcagtcca
“&;;%8%22%20 aaggt caggg tacagagtct ccaaaccatt g¢RIABSEHIscs
caggagat caatgaagaa tcttcaatca aagtaaacta
ctgttccagc acatgcatca 660 tggtcagtaa gtttcagaaa
1175aagacat cca ccgaagactt aaagttagtg ggcatctttg 720

aaagtaatct tgtcaacatc gagcagctgg cttgtgggga ccagacaaaa

<210» 4aaggaat ggt 780 gcagaattgt taggcgcacc taccaaaagc

a1 dfctttgect ttattgcaaa gataaagcag 840 attcctctag

<213> aitdGaAgt ggg gaacaaaat a acgt ggaaaa gagctgtcct gacagcccac

<2205 900 tcactaatgc gtatgacgaa cgcagtgacg accacaaaag

223> sadltRCHLLtucAt at aagaag 960 gcattcattc ccatttgaag

,gacacagaaa aatttgctac attgtttcac aaacttcaaa 1020

tattattcat ttatttgtca gctttcaaac tctttgtttc ttgtttgttg

tet hep e thgageaien 11080 it §%Safdaa¥9a'iar fyg@etiect ¢ tatgetctct
tccgctacta tggttgeCtc tccggctcag 1140 gccactatgg

sex aon bEQGL GGLLL LARGOAGPEL L0001 fELECY, Glacctt cee agecaccege
13 aaggc aacazs’écd'aca ac &pccatcaca agcaacggcg
gaagagttaa ctgcatgcag 1260 gccatg gac aac aac cca aac

Tyr Thr BloQ1a8Hp PYaded Gh 53t LeuCHha cindflie @dCLLGE: 1308 Asp Asn Asn
Bro Asn Ile A h Qu Cys 11¥ Pro Tyr Asn Cys 1 5 10 ttg
agt aac cca gas gtt gaa gta ctt ggt gga gas cgc att

Glu zge tradracy @8@@ Phegig! SEerlAgzlﬁl PEdsrGa al G u Val Leu Gy
Gly Qu Arg'lle Au Thr 15 20 25 30 ggt tac act ccc

t catg fec ttg tee ttg aca cag ttt ctg cte 1404
e o0 B35 Ghoehis 44 Bl & 2520

<400>

65 6 5ér Lad Ser Lau Thr @ n
Phe Lau Lau 35 40 45 Page 17 WO 200 7/0 2 77 7 7
clu 6ln BGTHUBA0606/:033368: cadthe A0AE then @hQuLca qgt get ggg ttc
gtt cft gga cta gtfPgac ate 145% 5er A u Phe Val Pro
Gy Ala Ay the vVal Lau Gy Leu Val Asp Ile 50 55 60
Ile ser proclep G GYtienby op tegYr SEcHe Cyr Medd tgg gat gea ttc
ctg gtg caa 1500 Ile Trp Ay lle Phe Ay Pro Ser G n
Ser Phe Ix.[gpclﬁp élu%lapll?se Jfgl‘{'hrv sln PQ IHaQSu Zro GZ\.'IS att gag cog ttg
aisc aaCc cag a atc gaa gagstfc Ig’cc agg aac cag 1548
Ile u Gn Leu lle Asn Gn Arg Ile u du Phe Ala
Glu Met AfgOnASih e NsBB:p8kt A6h geGlraadet Th-Ltnragg ttg gaa gga ttg
130 ago aat ctd3tac caa atc!tlat gca 1596 Ala lle Ser Arg
Leu Qu Gy Leu Ser Asn Leu Tyr Gn Ile Tyr Ala 95 100
18 Pro YOS AT TR APcTYE  JYE gy Lf‘gifrg_’%ﬁ gcc gat cct act
aac cca get ctc cgc 1644 du Ser e Arg Au Trp Qu
Tyr Val élnahlﬁpa Br;lq‘ev.—lrp{s ﬁ%l.slrgerp&ag LéAuI Q:g lﬁgpu\!aérsgr 115 120 125 gag
gaa atg cgt att caardtt aac gaciatg aac agc gcc ttg
acc aca 1692 du Gu Met Arg Ile G n Phe Asn Asp Met

val Phe ABIG1D@Fg Alpd1d G1he ABRM1alkMAE Thr Ile Asn Ser Arg
180 185 190

Tyxr Rsn Asp Leu Thr Arg Leu Ile Gly Asn Tyr Thr Asp His Ala val
195 200 205

Arg Trp Tyr Asn Thr Gly Leu Glu Arg Val Trp Gly Pro Asp Ser Arg
210 215 220

Asp Trp Ile Arg Tyr Asn Gln Phe Axrg Arg Glu Leu Thr Leu Thx Val
225 230 235 240

Leu Asp Ile Val Ser Leu Phe Pro Asn Tyr Asp Ser Arg Thr Tyr Pro
245 250 255

Ile Arg Thr Val Ser Gln Leu Thr Arg Glu Ile Tyr Thr Asn Pro Val
260 265 270
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130 135 140 get atc cca ttg ttc gca gtc cag aac tac

caa gtt cct
Val G n Asn Tyr

whlopdig .
Leu Ser Val
caa agg tgg

gg
Leu Gla ;‘;%S‘B’ R ‘i?él"“?h’é’ W yecdin
:

Ile Asn Ser
r Afh g G
oty ggo r%n AS

1788 Val
Leu Arg Asp Val

msLou Thr Arg3scheu |

G n Val

Tyr Val

ctc ttg tcc 1740 Ala lle Pro Leu Phe Al a
Pro Leu Leu Ser
caa gca get aat ctt cat ctc agc gEfuSiobs033868
Gn Ala Ala Asn Leu H's
160 165 170 agc gtg ttt

145 150 155

gga ttc gat get gca acc ate aat agc

175 180 185 190

SHGYTPS@y Phe Asp Ala Ala
cgt tac aac gat ctt

ﬂ.sq’te& Mg:gigp Q?ecLequn Qﬁ‘itngé‘h; Zg‘(r:] -gl_)e/'; -]llﬁr84ASQrg

H|s Ala 195 200 205 gtt cgt tgg tac aac act ggc ttg

Ile ;I'yr HYAYseCOb B

215 220 age
Ile Met Pdaée:t i;g Va]ctély

at t
&S%‘céyf%@‘“ Y ASD
G n Phe Arg Arg Gu Leu Thr

g Erglayg cQQiyr oed Trgabr t19tu1d 832 Val
305 Asn Thr *8y Leu u Aty Val

Arg Trp Tyr

Trp GP3 Pro Asp Ser 210

g att aga tac aac cag ttc agg aga

Prp Ile Arg Tyr Asn
Leu Thr 225 230 235 gtt

Leu Tyr 515 ghrg!.?eg %ﬁoksng\tlg AIaCEro Q;S.n Gln'ntz-\gg’ ‘I'\l%gla.l.aaﬁ tat gac too aga

acocad ac

Vais Leu

esoVal Ser

Leu Phe Pro Asn

Tyr Asp Ser Arg Thr Tyr 240 245 250 cct atc cgt ace
Gln reuw @b Gid @@ veadyrClely 1ot v agAsqgaar aduCryt atg act aac cca 2076
Val Ser G3° Leu Thr Arg Gu lle Tyr

ro Ile Arg TP

Thr Asn Pro 255 260 265 270

gtt ctt gag aac ttc gac

Arg Pro Mgfemails ot flecyt Aottt Lyycer Eadeydte atc 2124 Val Lou

G u Asn Phe Asp Ay Ser

Phe Arg Gy Ser Ala Gn Qy

cly mr bih @n AR 19801, ZRP 50,083 9P Eeul £F B @919 age cca cac ttg

385 atg gacsadc ttg aac ago ata 2172 «d

u @y Ser
Ser Pro His Lou Met Asp Ile Lau Asn Ser

Ile Arg

e 290 295

Tyr Arg 30CQer GGiThAYC AspGeABE Agatluget PEATe &aga gga gag tat tac
tgg t& gga cac 2298 Thr Ile Tyt Thr Asp Ala His Arg

Trp Ser Ay H's 305 310 315 cag atc

Asn Asn ’é?t‘d pEe BT irIcea Sun fheg'g’a“ﬁ"eg e’ 0dY ccc gag ttt acc

Ay Au Tyr Tyr

ttt 2268 Gnlle Met Ala Ser

Pro Val

Gy Phe Ser Ay

val ser EE%QGLJJ £081, THE sENBn3e0sad2n, 330n¢GE, Ctc tat gga act

@5g gga no gcaoget cca caasgaa cgt atc gtt 2316 Pro

Met Gy Asn Ala Ala Pro Gn Gn Arg

Arg Ala }rb @etVEte 5385rp321@ HBA g 3o rlagmt pigamn @b ggt cag ggt gtc
4% tac aga acé®ttg tct tcc‘?cc ttg tac 2364 Ala G n Lou

Leu Tyr Gy Thr

Ay Gn G¥ Val
Ile Ile RAla Ser Asp Ser Ile Thr
465 470

Thr Leu Gln Ser Gly Thr Thr Val
485

Gly Asp Ile Leu Arg Arg Thr Ser
500

val Asn Ile Asn Gly Gln Leu Pro
515 520

Tyr Ala Ser Thr Thr Asn Leu Arg
530 535

Arg Ile Phe Ala Gly Gln Phe Asn
545 550

Leu Thr Phe Gln Ser Phe Ser Tyr
565

Phe Pro Met Ser Gln Ser S8er Phe
580

Tyr Arg Thr
Gln Ile Pro Leu Val Lys Ala His
475 480

Val Arg Gly Pro Gly Phe Thr Gly
490 495

Gly Gly Pro Phe Ala Tyr Thr Ile
505 510

Gln Arg Tyr Arg Ala Arg Ile Arg
525

Ile Tyr Val Thr Val Ala Gly Glu
540

Lys Thr Met Asp Thr Gly Asp Pro
355 560

Ala Thr Ile Asn Thr Ala Phe Thr
570 575

Thr Val Gly Ala Asp Thr Phe Ser
585 590
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355 360 365 Page 18 WO 2007/027777 PCT/ US2006/ 033868
aga aga ccc ttc Sat ate ggt ate use aac cag can ctt
tea qtt ctt 2412 Arg Arg Pro the Asn Ile Ay Ile Asn
Ann G n Gn Leu Ser Val Lou 370 375 3BO ga 868
WLO¥2E dcc tat gga ace tct tct use ttg cca tpgg’ggzgt@@@s
2460 Asp Ay Thr Qu the Ala Tyr Ay Thr Set Set Asn
Lou Pro Set Ala 385 390 395 gtt tac aga aag age gga
ser Gly BE@LOth gatiel GE atd fhe BREC L QA RboEvaCake cCa 2508 Val Tyr
APg Lys Ser A% Thr Val As§ Ser Lou Asp Qu lle Pro
Pro 400 405 410 cog aac aac aat gtg cca ccc agg caa
Ala Th Y&t Me Fedyeke tagfetryigd@n 28582 Y@ n ASH Asn Ann Val

610

Pro Pro Arg *G n Ay the Set His Arg Lou Set 415 420
Q.cac gtg.t ttcc cc gga ttc age aac
Pt pe Ié\eg‘fgt a}a séi ghra%e%zla g 2225 - x Met the Arqg Set
Ay the Set Asn Set Sur VaI Set IIe 435 440 445 ate

Thr Asp B@auPele ME e1atag st Ksntidd vA10@r @fraeGa6: CQt agt get gag
ttc aé® 2652 I1le Mg Ala Pro M Phu Ser Trp Ile H's

Arg Set Ala A u the Asn 450 455 460 out atc att gca

Asp Glu fhe@f & Pagéluawg Fl‘JcI-ahS%t%“ég Vel tbgs gt g aaa gca 2700

IeIIeAIa et Asp Set % Thr Gn Ile Pro Lou

5 470 475 cat sea_ctt cog tca ggt act
s M“éf;'@ ‘b%‘t“ %spa%ﬁ oY sncLE‘éLegug%éssp 688" 2748 His Thr Lou

G n Set GIy Thr Thr VvVal Val Arg Ay Pro Ay Phe Thr

pre Lys B4R 49@1 083 @PYRo0al ratdly 6l seeGh: CQC Sea agt gga
630 gga ccc ttt9gat tac act @796 dy Ay Asp Ile Lou Arg

Arg Thr Ser Ay Ay Pro the Ala Tyr Thr 495 500 505

Gy Tie BE(ile &t Slptity edomted %?Fysg‘ijé Aﬁbb"t"%? ccc caa agg tat
cgt gca ago ate 2844 | e Val e Asn Ay Gn Lou

Lle 5 520 525 «cgc tat

the Leu geé:cGl¥ ads E4?‘\rgls'paééléi AEJS%E tC T{g\r%r at evatsgfg gtg act gtt gca
ggt 2892 Arg Tyr Ala Set Thr Thr Asn Leu Axg lle Tyr

Lys rle MBlc1d Bér MalreAbd A3 YheD0 a3 2401euG@$ agg atc ttt get
ggt™tag ttc aac 'dag act atg g#t ace ggt gac 2940 Qdu

Arg Ile the Ala Ay Gn the Asn Lys Thx Met Asp Thr

Gly Tyr gioyFindiy BA5IG50 BE5lche 1T §fr &Pt coo tat ttt age
tac gas act ate aac sea gat ttt 2988 Pro Lou Thr the

Asn Ala Eégi gg% ';hlg%als sn Va rPro 1y TThglylereLeMp Thr Ala the 560

770 775 780

Pro Leu Ser Ala Gln Ser Pro Ils Gly Lys Cys Gly Glu Pro Asn Arg
785 790 795 800

Cys Ala Pro His Leu Glu Trp Asn Pro Asp Leu Asp Cys Ser Cys Arg
805 810 815

Asp Gly Glu Lys Cys Rla His His Ser His His Phe Ser Leu Asp Ile
820 825 830

Asp Val Gly Cys Thr Asp Leu BAsn Glu Asp Leu Gly Val Trp Val Ile
835 840 845

Phe Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu
850 855 860

Phe Leu Glu Glu Lys Prc Leu Val Gly Glu Ala Leu ARla ARrg Val Lys
865 870 875 880

Arg Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu Trp Glu
885 890 895

Thr Asn Ile Val Tyr Lys Glu Ala Lys Glu Ser val Asp Ala Leu Phe
300 905 910
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Sea ttc cca atg age cag agt age ttc aca gta gqt get
gac act ttc 3036 Thx the Pro Met Set G n Set Set the
Thr Val Ay Ala Asp Thr The 575 560 585 590 age tca
%)sat gaa gtt tat ate gac agg ttt gaa ttq FkRSee033868
“&? Set Set Ay Asn Au Val Tyr Ile Asp Arg The
GQu Lou Ile Pro Val 595 600 605 act gca ace ctc gag
get gag tac sec ctt gag aga gcc cag aag get 3132 Thr
val Asn YRk 1Tk Asagln(Fey A% Ala@spl ThkyAsn Asnatkost G u Arg Ala G n
s Ala 610 6“128 620 gtg a¥t gcc ctc ttt ace tee acc
Sat _cog ctt C tt aaa act use 3180 Val Asn Ala Lou
Ile Hie MAQTAT ‘S%t’; g“élﬁ';igo‘a“é‘iﬁyﬁ&ﬁ“ Lys Thr Asn 625
630 635 gtt act gac tat cac att gac caa gtg tcc aac
pro Glu Letlgsegna AC8:d &6 val hen32281a MalenlBOL oASP Tyr His [le Asp
945 Gn Val Set Asn Lau Vb Thr Tyr Lee 640 645 650 age
gat gag ttc tgc ctc gac gag aag cgt gaa etc tea gag
Leu Glu glgargile B2 Fox rSche AgpLeCryr tshean;/@ Bou Asp GQu Lys Arg
Au LY Set Au Ly§7°VaI 655 660°865 670 aaa cac gcc
gt ctcaegac gag aat ctc ttg caa gac tea
val Ile 3‘@%@ LYo Si,B\Iﬁs E’g)'s"e)bf@‘ BYSEY "Asp G u Arg Ann Lou
Leu G n Asp Set 675 680 685 Page 19 WD 2007/027777
s o1y BETELS2006/:0338681, AdGad L6 223096 ALC aac agg cag cca
gaa cgt ggt tggeggt gga agae®d372 Ann he Lys Asp lle
Asn Arg Gn Pro Qu Arg Ay Trp Gy @y Sex 690 695
val Val 7030 cluatre thgglaetsux wdGeatlo aavagy@a YYc gac gat gtg ttc
1aag gag aac't'ac 3420 Thr®8y Ile Thr Ile Gn dy dy
. A gCJlVaI Phe Lys VGI u ASn Tyr 705 710 715 gtc acc
ys igg_,,cftl& feey déaigetet 1€ "gal day 1Y9¢¥1 &8 cct acc tac ttg
tac 3468 Val Thr Lau Ser Ay Thr Phe Asp Qu Cys Tyr
c1y tyr FQ b1y TYS vhiCUnTYie (2B /2o £3Q.£RAQ aag atc gat gag
1040t cC aaa ctcl@aa gcc ttc aow agg tat caa ctt 3516 Gn
Lys Ile Asp Qu Ser Lys Leu Lys Ala Phe Thr Arg Tyr
Thr Asp (31111 Lhietys 86 set4 Qsn/dds VEH0Lw @gaciggee tvaC et ¢ gaa gac age
*caa gac ctt'Yla atc tae t¥Y etc agg 3564 Arg Ay Tyr
oo ns Il eTG ulASPCSSer nG n TASP Lou 9 ulle Tyr Ser Ile Arg
Aol BB TPl 785 (15t 42" BRt™H LY Bhg 4L §dg acc gtg eat gtc
cca ggt act ggt tcc ctc 3612 Tyr Ann Ala Lye H's GQu
Glu Tyr T&p G}/yaLlaAUpTMalsup;u% Aga XrgT(!iy ’@r)ﬁsﬁ@lr Lea 770 775 760
1085t gg cca ctt 14set gcc caa twes ccc att ggg aag tgt gga
gag cct Sac 3660

Rla Pro Ser Val Pro Ala Asp Tyr Ala Ser Val Tyr Glu Glu Lys
1100 1105 1110

Ser Tyr Thr Asp Gly Arg Arg Glu Asn Pro Cys Glu Phe Asn Arg
1115 1120 1125

Gly Tyr Arg Asp Tyr Thr Pro Leu Pro Val Gly Tyr Val Thr Lys
1130 1135 1140

Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp Ile Glu Ile
1145 1150 1155

Gly Glu Thr Glu Gly Thr Phe 1Ile Val Asp Ser Val Glu Leu Leu
1160 1165 1170

Leu Met Glu Glu
1175

<210> 5

<211> 5480

<212> DNA

<213> artificial

<220>
<223> expression cassette encoding CrylA.105 amino acid sequence
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Trp Pro Lau Ser Ala Gn Ser Prolle Gy Lys Cys Ay
G u Pro Asn 785 790 795 aga tgc get eta cat ctt gag
tgg eat cct gac ttg gac tgc too tgc 3708 Arg Cys Ala
wB 2807t $r7ea G u Trp Asn Pro Asp Lea Asp Cys BerUSe6/033868
BOO 805 810 agg gat ggc gag aag tgt gcc cac cat tct
cat cac ttc tcc ttg gac 3756 Arg Asp Ay A u Lys Cys
Ala Hs H's Ser His H's Phe Ser Lau ASP 815 820 825
20> 830 etc gat gtg gga tgt act gac ctg Sat gag gac ctc

<221> prggeerqtc tgg gtc 3804 Ile Asp Val Ay Cys Thr Asp Leu
PEETIe ;:,f\-?;% WeAsp Lau @y Val Trp Val 835 840 845 etc ttc

aag atc aag acc caa gac gga cac gee age ctt ggc aac
220 ht 3852 Ile Phe Lys Ile Lys Thr Gn Asp Ay His Ala
<222> (9fhg (loe Ay Asn Lau 850 655 860 gag ttt ctc gaa gag
<20 Aaa cca ttg gtc ggt gaa get ctc get cgt gtg 3900 Qdu
:gg;; t(iﬁilrget_i:_e@t}de u du Lys Pro Leu Val Ay Gu Ala Lau Al a
Goas cobilti AP0 868, 570:875. 488 age gca gag aag aag tgg agg
gac aaa cgt gag aaa ctc gaa tgg 3948 Lys Arg Ala G n
22 ekys Lys Trp Arg Asp Lys Arg A u Lys Leu Gn Trp 880
<222> (18@5..899)gaa act aac atc gtt tac aag gag gcc aaa gag
223> cofing sYeY At G2 g 3996 QA u Thr Ann Ile Val Tyr Lys
<2200 GJu Ala Lys Gu Ser Val Asp Ala Lau 895 900 905 910
oy (Eh4*%.e,aac tcc caa tat gat cag ttg caa gee gac acc
<223> PsgERCrbedt Cragedpd O dermiRitgonVal pASHeSeIti@i saqubye ASp G n Lea
o> sAN Ala Asp Thr Ann Ile Ala 915 920 925 atg etc cac
aattcteagjGCaagLetc JaG@e@ WiHacagiggreeataggetatdaacygt sgag get tac
agctacaggé’Qgﬂ.%aatgﬁtgaitlcﬁcﬂl éaﬂt@aa’%tgctﬁ%& J-gXa%at{%Eag V?Zl H's Ser Ile
940 ttg cct %&ttg tcc gtg

tcatgqtcaéttéag&t(ffagg“QT“‘ﬁ‘fad ‘5%\‘:59&@'& Ct@a(fﬁgtbat ?:tg?gfaé“gag 140 Leu Pro
ttgaaagtaly tatthioenc Sergaddade b tdPydnggbdeysadbadaadmnatAl a248l a || e Phe

cagad ety Heladen HoRcCld HA%:HOR 58Pl Cadt T acc gca
sgtaces tgtttgé&%tt tac Ehﬁg cgE: ag et%:%8 s Glga1 L%u Gn dy Ag

cagattcctﬂtégtmégﬁgﬁfﬁﬁaé %@r“ﬁ%&“ﬁ*y?“%ﬂ}ﬂ‘zw a*Arg 960 965
cactcactad Hecopmdac e & I@HY BarycRECaggttagratsdstiga@aciz@at ggc ctc

gatttagca@&@ttﬁ&&atttgggt&ait AE38 gt ASRGYRL LdkBideYS Ay Gy Asp Phe
Ann Ann %/aaLea Ser C?/s Tr gt Asn 975 980 985 990 gtg

aaattggta CC cC 3, a, catcctc aa 4 at, 54
SRR FACGG AT TEY R TGt G MG Fa A *aac’8at cag cat.
tetcagteda Gegogiceac4a@hcagidalacdgysctGioyaabat: Mataadsp Ved Gu G u G n
tacaggagdgs:@atmgag t@tt’ggagcagggtayaalza &QQC&QCOQanQQ@ P%e 20
tggtcagtaa gtttcagaaa aagacatcca ccgaagactt aaagttagtg ggcatctttyg 720
aaagtaatct tgtcaacatc gagcagctgg cttgtgggga ccagacaaaa aaggaatggt 780
gcagaattgt taggcgcacc taccaaaagc atctttgcct ttattgcaaa gataaagcag 840
attcctctag tacaagtggg gaacaaaata acgtggaaaa gagctgtcct gacagcccac 900
tcactaatgc gtatgacgaa cgcagtgacg accacaaaag aattccctct atataagaag 960
gcattcattc ccatttgaag gacacagaaa aatttgctac attgtttcac aaacttcaaa 1020
tattattcat ttatttgtca gctttcaaac tctttgtttc ttgtttgttg attgagaata 1080
tttaaaacaa tggcttcctc tatgetctct tccgctacta tggttgecte tccggetcag 1140
gcecactatgg tcgctecttt caacggactt aagtcctcecg ctgecttece agecacccge 1200
aaggctaaca acgacattac ttccatcaca agcaacggcg gaagagttaa ctgcatgcag 1260
gccatg gac aac aac cca aac atc aac gaa tge att cca tac aac tgc 1308
Rsp Asn Asn Pro Asn Ile Asn Glu Cys Ile Pro Tyr Asn Cys
1 5 10
ttg agt aac cca gaa gtt gaa gta ctt ggt gga gaa cgc att gaa acc 1356
Leu Ser Asn Pro Glu Val Glu Val Leu Gly Gly Glu Arg Ile Glu Thrx
15 20 25 30
ggt tac act ccc atc gac atc tce ttg tcc ttg aca cag ttt ctg cte 1404
Gly Tyr Thr Pro Ile Asp Ile Ser Leu Ser Leu Thr Gln Phe Leu Leu
35 40 45
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WO 2007/ 027777 PCTI US2006/ 033868 ctg gtt gtg cct gag
tgg gaa get gaa gtg tcc caa gag gtt aga 4329 Leu Val
Val Pro Qu Trp Cu Ala Gu Val Ser An du Val Arg

1020 gtc tgt cca ggt aga ggc tac i\t’fluﬁidéalosssss
w@g%%(fzg%gcc get tac aag 4374 Val Cys Pro Ay Arg Ay
Tyr Ile Leu Arg Val Thr Ala Tyr Lys 1025 1030 1035

gag gga tac ggt gag ggt tgc gtg acc atc cac gag atc

120 52 Gpg.Eme sd® ety et mg‘t pgggté y O Val Thr lle
r ¥ Y1045 1 aac acc gac gag
ste tgg Y ttgcattccg Caacqt ttc aa gag.atc 4464 Asn

Ile Trp gﬁﬁrné%‘tg HroLé%H Gi—ryé g;ﬁu eerhe € Vva®™@uauau

§5l e 1055 1060791065 tat cc€ aac aac acc gtt act tgc
att gag ﬁ@thﬂ&Q ata@@agaﬁg ag:t &a%@c} ttQa&c 4@03%c chyf REQ Asn Asn Thr
Ile Glu &Ja [LeuT Fye A@yélnﬁmtneA@lp Gly phePiig AMdadsn &M G n 1070 1075

1080 gaa gag tac gga gg[t gcc tac act agc cgt aac aga
gee ;Eg %?taqqt o 9aae<1134t55zgqc @tutqrqsr =3 gtc(}ag g@l y AF® Tyr Thr Ser
as" GnEH A8 G STy ASh IR TroYh MP95  gaa get cct
qag age ﬁgg;gétaﬁt:é get %c tat cccatctcctg tac ag gag 4599
Gl ger X 1 er Val Tyr

’ Gu @Gy 1100 1105 12210 aaa tcclzﬁac aca gat ggc aga
gag gaa SQlegJRY BACLLCHE hdGqURY adcl foc $ACAQAA Lis Ser Tyr Thr
Glu Glu fﬁksmr%@v GAp ghepjegy 31%@ ¥et A S¢2raga Qla‘,yssThGTbF Phe Asn 1115 1120

1123 aga ggt tac agg gac tac ‘aca cca ctt cca gtt ggc
get atc ¢eatttqtic gme gtcdf8ac My FtCA'rt tfsp Ty Thr Pro Leu
Ata He Hedevalr & y i AV‘ai“’r “V 1535 L?L“l’ff 1140 “aag gag ctt
gtq tac agcaiiac tit cct ga acc ac aaa a%r% 9. tgg.atc gag 4734
Val Tye Va1 Aederded wly feuFll rau &1 Asp Lys Val Trp

160 ||e Qu 114% 1150 1155 lla?tc ggt gaa acc gag gga acc
age gtg Ltk Go@th Qb Yo dRe t8dGat el gGofc Gid st 2¢O sy Gy G u Thr
ser val Qe FL Ry & hrrerﬁe Phy éﬂp\fat A;&sﬁrst?rﬂsvahr G u Leu 1160 1165

1170 ctt¢’ ttg atg gag gaa t aa tgaga(t ccac gatatcctgc
cgt tac BELRTE 26T aty ie@aq\ﬁF 99 geeCGFU 1178 cggccagcett
Arg Tyx ?%g?‘t @g?gf A’f:"’atcgg't fﬁ;’c“'ga aacy tgbsggticaagttca at gcat cagt

. L. c acac aga atcctactga gittgagtat
o o Pt e R R e R A R B R e 0a e T g

tgczt'“tgtaat ttactzgtgtt ttttatteyg ttttggttat 5007
aga gat E3ARCLAL QA :@AtgGaaddsGogi00a38Aeaed t aabgna tgatatggtc
Rrg Asp tgt'%“tl’f ftot ra AS‘O? Ph‘t bt e it ;euam EetTAY tt gttttttctce

atttgttg tgigttgaat ttgaaattat 5127

gtt ttg gac att gtg tct ctc ttec ccg aac tat gac tcc aga acc tac 2028
Val Leu Asp Ile Val Ser Leu Phe Pro Asn Tyr Asp Ser Arg Thr Tyr
240 245 250

cct atc cgt aca gtg tcc caa ctt acc aga gaa atc tat act aac cca 2076
Pro Ile Arg Thr val Ser Gln Leu Thr Arg Glu Ile Tyr Thr Asn Pro
255 260 265 270

gtt ctt gag aac ttc gac ggt agc ttc cgt ggt tet gec caa ggt atc 2124
val Leu Glu Asn Phe Asp Gly Ser Phe Arg Gly Ser Ala Gln Gly Ile
275 280 285

gaa ggc tcc atc agg agc cca cac ttg atg gac atc ttg aac agc ata 2172
Glu Gly Ser Ile Arg Ser Pro His Leu Met Asp Ile Leu Asn Ser Ile
250 295 300

act atc tac acc gat gct cac aga gga gag tat tac tgg tet gga cac 2220
Thr Ile Tyr Thr Asp Ala His Arg Gly Glu Tyr Tyr Trp Ser Gly His
305 310 315

cag atc atg gecc tct cca gtt gga ttc agc ggg ccc gag ttt acc ttt 2268
Gln Ile Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Thr Phe
320 325 330

cct ctc tat gga act atg gga aac gcc get cca caa caa cgt atc gtt 2316
Pro Leu Tyr Gly Thr Met Gly Asn Ala Ala Pro Gln Gln Arg Ile Val
335 340 345 350

gct caa cta ggt cag ggt gtc tac aga acc ttg tect tcc acc ttg tac 2364
Ala Gln Leu Gly Gln Gly Val Tyr Arg Thr Leu Ser Ser Thr Leu Tyr
355 360 365
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aagagatatg caaacatttt gttttgagta aaaatgtgtc aaatcgtggc
ctctaatgac 5187 cgaagttaat at gaggagta aaacactt gt
agttgtacca ttatgcttat tcactaggca 5247 acaaat at at
tttca acct agaaaagctg caaatgttac tgaatacaag
W0 Y gt tttag acatttatgg actttccttt atgt ag?%%%&’%m
ccagaatcct tgtcagattc 5367 taatcattgc tttataatta
tagttatact catggatttg tagttgagta tgaaaatatt 5427
aga aga det ticaat gea gdtt {tt atgae tead gﬂéﬁﬁﬂtftcgﬂt tttgacaarzat gcat caat cg
Arg ATd BAEGhepB01e €210 M W FABCHETEIEB2Y PRT  <213>
artificial <220> <223> Synthetic Construct Page 21 WO
& & Ebe hear P;@:M@@'ﬂﬁ%%&i =2 £a6> 6 #¥ Asn Mh Pro
Cys Ile Prassiyr Asn Cys Lou Ser 1 5 10
e a u Arg no Au
3:\: tT:;:: a%hri;ﬁg %gﬁiqtgié{atcc #ﬂu\t{agll%i da%rﬁiggﬁsp I%Isg Ser Lou Ser
9 Lau Thr d A%Phe Lou Lou*8er G u 35 40 45 Phe Val Pro
cag aac (& atAbta <& yecPlve cMabga l_t@ct,ltc@]s_yc b@uetyabe AS[J556| elle Tr p
oln Ren 28D A%’S“é(i F I8 BHELIEY PP &°9SEF S5 n Trp Asp Ala Phe
LOU Val Gn IIe GQu 6570 75 80 Gn Lou lle Asn G n

et BEGA bre @ oo %E AEREAr s BEnseitE Al %9 e as 90 95

Set Arg Lou GI d yioLou Ser Asouhou Tyr Gn lle Tyr

atc aga N C WU T Q102 4d10,.Phe Q.G Trp,du Ala Asp
Tre Ary g%ng et "]grg "2 atsl? p%c_usgt 2 ééuLpnam 115120 125 Mt

Ard*d1e A n Phe*Asn Asp I\/Et #? Set Ala Lou Thr Thr Al a
aac atc 4tk @cal 80 gh359cla actPre atawccPhe gl @afad Gamoovh Tyr A n
Asn Ile LAPIPFS FRGLEG TSef"VAT TRy Y¥49° PB0 155 160 Val dn
Ala Ala Asn Lau H's Lou Ser Val Lou Arg Asp Val Set

coe see %alsima LGS P B DI A5%he Asp Al a

480 Al a Thr |1] @8sAsn Ser Ar g 45by 180 185 190 Mh Asp Leu

a gaBlatdPbd dbBUgd 18 4 YoaASD Lv&ﬂ&ué%& H s,,4l a Val Arg
Sy cly A &951@0@ ;fléﬁ)s‘ig mwéerTy?riAﬁsE?J e A nglza:u Qu Arg Val Trp
5 Qdy Pro A&p Set Arg Ad
att gtt aac atc aat ggc caa ttg ccc caa agg tat cgt gca aga atc 2844

Ile Val Asn Ile Asn Gly Gln Leu Pro Gln Arg Tyr Arg ARla Arg Ile
515 520 525

cge tat gce tct act aca aat ctc agg atc tac gtg act gtt gca ggt 2892
Arg Tyr Ala Ser Thr Thr Asn Leu Arg Ile Tyr Vval Thr Vval Ala Gly
530 535 540

gaa agg atc ttt gct ggt cag ttc aac aag act atg gat acc ggt gac 2940
Glu Arg Ile Phe Ala Gly Gln Phe Asn Lys Thr Met Asp Thr Gly Asp
545 550 555

cct ttg aca ttc caa tct ttt agec tac gca act atc aac aca gct ttt 2988
Pro Leu Thr Phe Gln Ser Phe Ser Tyr Ala Thr Ile Asn Thr Ala Phe
560 565 570

aca ttc cca atg agc cag agt agc ttc aca gta ggt gct gac act tte 3036
Thr Phe Pro Met Ser Gln Ser Ser Phe Thr Val Gly Ala Asp Thr Phe
575 580 585 590

agc tca ggg aat gaa gtt tac atc gac agg ttt gaa ttg att cca gtt 3084
Ser Ser Gly Asn Glu Val Tyr Ile Asp Arg Phe Glu Leu Ile Pro Val
595 600 605

act gca acc ctc g&g gct gag tac aac ctt gag aga gcc cag aag gct 3132
Thr Ala Thr Leu Glu Ala Glu Tyr Asn Leu Glu Arg Ala Gln Lys Ala
610 615 620

gty aac gecec cte ttt ace tcc acc aat cag ctt ggc ttg aaa act aac 3180
Val Asn Ala Leu Phe Thr Ser Thr Asn Gln Leu Gly Leu Lys Thr Asn
625 630 635

gtt act gac tat cac att gac caa gtg tcc aac ttg gtc acc tac ctt 3229
Val Thr Asp Tyr His Ile Asp Gln Val Ser Asn Leu Val Thr Tyr Leu
640 645 650

agc gat gag ttc tge ctc gac gag aag cgt gaa cte tece gag aaa gtt 3276
Ser Asp Glu Phe Cys Leu Asp Glu Lys Arg Glu Leu Ser Glu Lys Val
655 660 665 670

aaa cac gcc aag cgt ctc age gac gag agg aat ctc ttg caa gac tcc 3324
Lys His Rla Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gln Asp Ser
675 680 685
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aac
Asn

acc
Thr

gtc
Val

cag
Gln
735

aga
Arg

tac
Tyr

tgyg
Trp

aga
Arg

agg
Arg
815

atc
Ile

atec
Ile

gag
Glu

aag
Lys

gaa
Glu
895

ttc
Phe

atg
Met

ttg
Leu

gaa
Glu

aac
Asn
975

gtg
Val

210 215 220 Trp Ile Arg Tyr Ass G n Phe Arg Arg Gu
Lou Thr Lou Thr Val Lou 225 230 235 240 Asp Ile Val
Set Lou Phe Pro Asn Tyr Asp Ser Arg Thr Tyr Pro lle

55 Arg Thr Val Ser @ n Leu Thr ArgpQriystdo€osases
v&é@”ﬁ@%ﬁh Pro Val

ttc
Phe

999
Gly

acc
Thr
720

aag
Lys

ggc
Gly

aat
Asn

cca
Pro

tgc
Cys
800

gat
Asp

gat
Asp

tte
Phe

ttt
Phe

aga
Arg
880

act
Thr

gtg
val

ate
Ile

cct
Pro

ctt
Leu
260

gtc
Val

aaa
Lys

Leu 260 265 270 G u Asn Phe Asp
Gy Ser Phe Arg Ay Set Ala @n Ay Ile Qu Ay 275
280 285 Ser Ile Arg Set Pro Hs Lou Met Asp Ile Lau
DS QoeSHE th! enThoe o ©02900295: 300 gy THeriASp Ala H s
AP Goid 'y "8 BFOTSIP EI P TFD OSSR G HY A n 1le 305 310
%éSaccsztcc) .Page ggzga VDt%OOZJCO%7Z77aaECTc/ 1J83g2q)06/ 033868
EndAh18 GoR E1yFI nepVale Yl YneHIE exgeion @y Pro-'G u Phe Thr
Phe Pro Lou 325 330 335 T™¥ Ay Thr Met Ay Asn Al a
Ak acPiR A BecFaP ol Ghclth@c¥alke MA@t 3406345 350 Lou
@p yperFin 6 ghe\/’&b Gy fvs Awg PLPHin: EGUkeSEr: Ser Thr Lou Tyr
Arg Argt 355 360 365 PX0 PhetAsn e Glsy Ile Asn Asn
gcrgg:%?g E@g;gseetﬁ i\ﬁaggth%J;qﬁs;;gg 2] yg;@gg 3735880 Thr Qu
RETAFE S5 P °a Mhi* et "SeT? A Lath Pro Ser Al a Val
ol ke, 330 90k 3320100 a0 YR o3 Y TUE, Vel Asp Ser
Loui &R 6 620 §16 BT M0 11d B AEndQ% 4107415 Asn Asn
Val P9 Pro Arg A M°Ay Phe Ser76His Arg Leu Ser Hi s
3alaag 42Qadt2e 3QaSex MetgePhe oArgc S d3gi:Phe Sor Asn
BerlveStle alhrSed 2p1 €| frecirlyr SU3H: 440 445 Ala Pro Met
Phe Ser Tip Ille H s Arg Ser A’a G u Phe Asn Asn Ile
A50:98 0T I atm mtsmprgert he TG n [ e Pro
euevar Tysease H &Y s T°475 480 Lou @ n Ser
Ay Thr CTgrﬂVaI Val Arg G / Procg CPhe Thr Ay Ay
FASUB W08 MEAS EX LOUEL W Hy STy dy Pro
the Ala Ty®%Thr |l e Val 810500 505 510 Asn Ile Asn Gy

§3cNbad 44 U GecFaDd cAY Gt TME A @c AbArehog | | 747 g Tyr 515
G2¢1525 gég\lﬁﬁ‘ Ba Hipgr gplﬂisﬁ@ﬂ St‘e’cf“%gg; Ile Tyr Val Thr
Val Ala Gy Gu Arg
gtg gga tgt act gac ctg aat gag gac ctc gga gtc tgg gtc 3804
Val Gly Cys Thr Asp Leu Asn Glu Asp Leu Gly Val Trp Val
835 840 845
aag atc aag acc caa gac gga cac gca aga ctt ggc aac ctt 3852
Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asan Leu
850 855 860
ctc gaa gag aaa cca ttg gtc ggt gaa get ckte gect cgt gtg 3900
Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val
865 870 875
gca gag aag aag tgg agg gac aaa cgt gag aaa ctc gaa tgg 3948
Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu Trp
885 840

aac atc gtt tac aag gag gcc aaa gag tcc gtg gat gct ttg 3996
Asn Ile Val Tyr Lys Glu Ala Lys Glu Ser Val Asp Ala Leu

800 905 510
aac tcc caa tat gat cag ttg caa gcc gac acec aac atc gcc 4044
Asn Ser Gln Tyr Asp Gln Leu Gln Ala Asp Thr Asn Ile Ala

915 920 925
cac gcc gca gac aaa cgt gtg cac agc att cgt gag gct tac 4092
His Ala Ala Asp Lys Arg Val His Ser Ile Arg Glu Ala Tyr
930 935 940
gag ttg tcc gtg atc cct ggt gtg aac gct gec atc ttc gag 4140
Glu Leu Ser Val Ile Pro Gly Val Asn Ala Ala Ile Phe Glu
945 950 355
gag gga cgt atc ttt acc gca ttc tce ttg tac gat gec aga 4188
Glu Gly Arg Ile Phe Thr Rla Phe Ser Leu Tyr Asp Ala Arg
965 370

atc aag aac ggt gac ttc aac aat ggc ctc agc tgec tgg aat 4236
Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn

980 985 980

ggt cat gtg gac gtg gag gaa cag aac aat cag cgt tcc gte 4284
Gly His Val Asp val Glu Glu Gln Asn Asn Gln Arg Ser Val
995 1000 1005
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530 535 540 Ile the Ala Ay dn Phe Asn Lys Thr Met
Asp Thr Gy Asp Pro Lou 545 550 555 560 Thr Phe d@n
Ser Phe Ser Tyr Ala Thr Ile Asn Thr Ala the Thr the
Wb 91275 Pro Met Sex @ n Her Sex Phe Thr p¥aiUSIB0§/033868
Ala Asp Thr Phe Ser Ser 580 585 590 Ay Asn G u Val
Tyr Ile Asp Arg Pho Qu Lou Ile Pro Val Thr Ala 595
. 600 t605 Thr Lotu GQu Ala du Tér Asn LougGlu Arg Al a
S vat S BroLVSE MEIVAT: BEnTALG BB M a LAUPhe Thr Ser
Throidsn G n Lou @y Lou Lys The20Asn Val Thr 625 630
gtc tot BD9gt040a o2AQE 283 V020 10247 14 RGT/ US30061033868  Asp
val Cys PRy GlyHiagy FlyeryASp K&k naddalel BeralAgyr ltgu Val flit Tyr Lou
Set®®Asp 645 650 ¥85 A u Phe &J§ Lou Asp Au Lys Arg
gag gga W@ wotl GEg SBettoClow doy s atvalac bapsatbigss 860 6889670 Al a Lys
Glu Gly TKF §o¥, 50" SrYAsH Ty VAMY® ABNMEGHE, 18U G n Asp Ser Asn
we ace dDe 675 680 685 Lys Asp l|le Asn Arg Gn Pro Gu Arg
hon e A3b Mral I1ha Gleyeniisde naaT cybras EIEIBGME €95 7D0*'11e Thr Ile
Gnos@ly Ay Asp Asp Val Who Lyessd u Asn Tyr Val Thr
tat ccc a7a95ac7]agc 3&5&1.72& aal:ol;lac.a@é( ag M:g-gk\:r £J1e ASE)OQG u Q/S Tyr
Tyr Pro Hop @sz;'gmhr Vatr ThE Gxp %gr AfE Tyr tyesva¥ 280 &30 735 |le Asp G u
5er®Pye Lou Lys A'a Phe Thr AMF°Tyr Gn Leu Arg Ay
gaa gag tAdQga/ 45t F&0tad et ddeecdl aac Agpegbaxc Gan Aspsdiou u lle
Glu Glu BE ST Y ™A Y 855 MASH™ MPSBY B M85 Ala Lys His Qu
ra cot ThrcVaItéstn }:/al tF;ro 9(3‘/: Thr a§I¥ Sur Loqlsg'l;rp Pro 770
e e %l B By PeofT: BT rOA LGB VSeli D Fle AV Lys Oys Gy
G ui®ro Asn Arg G@9s 7B5 790 798 800 Ala Pro His Lou
aaa tcc chca-rrdgt 'e\§:nagErc9: ﬁ%p aicot.lét '%ﬁ:ogagégc S@g Q/SIGtArg Asp 805
Lys Ser ﬁrlqgr%lﬂép 6Ly Arg @FuGUy 8snCyrs Y @lutths Ash s Set His his Wo
Ser*Tou Asp Ile R%% 820 825 830 val Ay Cys Thr Asp
aga ggt taogodsyc gcu;cAsp IF;"@U‘;@ E‘g’aﬂ ta¥ry \ﬁg# Il a6Phe 835 840
9 LY BARTILYR N BT skl T ah AT Gy Mfs Ala Arg Lou Gy
Asn Lou G u Phe
aag gag ctt gag tac ttt cct gag acc gac aaa gtg tgg atc gag 4734
Lys Glu Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp Ile Glu
1145 1150 1155
atc ggt gaa acc gag gga acc ttc atc gtg gac agc gtg gag ctt 4779
Ile Gly Glu Thr Glu Gly Thr Phe Ile Val Asp Ser Val Glu Leu
1160 1165 1170
ctc ttg atg gag gaa taa tgagatccac gatatcctge aggaattgge 4827
Leu Leu Met Glu Glu
1175
cggccagett tegttcgtat catcggtttc gacaacgtte gtcaagttca atgcatcagt 4887
ttcattgecge acacaccaga atcctactga gtttgagtat tatggcattyg ggaaaactgt 4947
ttttettgta ccatttgttg tgcttgtaat ttactgtgtt ttttattcgg ttttcgctat 5007
cgaactgtga aatggaaatg gatggagaag agttaatgaa tgatatggtc cttttgttca 5067
ttctcaaatt aatattattt gttttttctc ttatttgttg tgtgttgaat ttgaaattat 5127
aagagatatg caaacatttt gttttgagta amaaatgtgtc aaatcgtgge ctctaatgac 5187
cgaagttaat atgaggagta aaacacttgt agttgtacca ttatgcttat tcactaggeca 5247
acaaatatat tttcagacct agaaaagctg caaatgttac tgaatacaag tatgtcctct 5307
tgtgttttag acatttatgg actttccttt atgtaatttt ccagaatcct tgtcagattce 5367
taatcattgc tttataatta tagttatact catggatttg tagttgagta tgaaaatatt 5427
ttttaatgca ttttatgact tgccaattga ttgacaacat gcatcaatcg acc 5480
<210> ¢
<211> 1176
<212> PRT
<213> artificial

<220>
<223> Synthetic Construct
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850 855 860 Leu Qu Gu Lys Pro Leu Val dy GQu Ala
Lou Ala Arg Val Lys Arg 865 870 875 880 Ala du Lys
Lys Trp Arg Asp Lys Arg Qu Lys Lou Qu Trp GQu Thr
W@E}ﬁgﬁﬁ@g” 95 Asn Ile Val Tyr Lys Gu Al a Lysp&rsHedo3sses
al' -'Asp a Lou The Val 900 905 910 Asn 5er G n Tyr
Asp Gn Leu Gn Ala Asp Thr Asn Ile Ala Het Ile 915
<q00> 6920 925 His Ala Ala Asp Lys Arg Val His Ser Ile Arg
Pr 4 u Lou Ser val Ile
i hen "g’ g“gsi‘/ S S“LGQ“ . ﬁ?\'f T”?i g(hq“‘“b% Gu Lou 945 950
955 960 Page 24 WO 2007/ 027777 PCT/ US2006/ 033868 G u
Asn Pro GG YalAnig vkl seuRi1e cibhmu AlsariPles Berad e Tyr Asp Ala Arg
Asf® Val 965 9702975 |le Lys3Asn Ay Asp the Asn Asn
Gy Leu Bar Cys Trp Asn Val Lys 980 985 990 Ay His
Thr Pro I‘if%\l"sws‘b Sabe QU T U @mPrAder BSPeGPt Arg Ser Val Leu
VaI 995 1000 1005 Val Pro Qu Trp Gu Ala du Val
a - 15 1020 Pro Gy
e S AT EE@EIquQ gytbel\@le L@;‘%’y \A{rgggo\%? 'QI!}%?IQ%I% Tyr Lys Gu Qy
1025 1030 1035 Tyr Ay Qu @y Cys val Thr Ile H's Glu
Gly Ile Hhé @1yGhrd sANELnASH asbhmia pHOZkQ viD4h 11O Asp G u Leu Lys
65 the Ser "Asn Cys val & u Gu GQu IFe Tyr Pro 1055 1060
1065 Asn Asn Thr Val Thr Cys Ass, Asp Tyr Thr Val Asn
Gln Lev i&¢ A0 M b'e ROTD FoP5 YOO W‘r“GF’;F Gly Ala Tyr Thr
Sex Arg Asn Arg Gly Tyr Asn Gu Ala 1085 1090 1095
Ser Arg Le[l glusgl.g LY@EerPJsQ LAI% %J?‘rpnl.-%r ﬂaacl§§é: Val Tyr du du
LysosSer 1100 110& 1110 Tyr 1hr Asp Ay Arg Arg Gu
Asn Pro Cys G u Phe Ann Arg Ay 1115 1120 1125 Tyr
Phe Arg GAl JzpASIP ATy RspTiip ThY Bn leeUrlRIeu Walcl@eys Tyr Val Thr Lys
¥u 1130 113%°1140 Leu GfU Tyr the Pro du Thr Asp
Lys Val lle Qu lle Ay 1145 1150 1155 Gu Thr
Met Arg ’éf’ﬁl"d"? P‘T*h%‘;ﬁﬁé A ¥ VA I{%%‘ 8rM¥at* G u Leu Leu Leu

Pro Leu Phe Ala Val Gln Asn Tyr Gln Val Pro Leu Leu Ser Val Tyr
145 ‘ 150 155 160

val Gln Ala Ala Asn Leu His Leu Ser Val Leu Arg Asp vVal Ser Val
165 170 175

Phe Gly Gln Arg Trp Gly Phe Asp Ala Ala Thr Ile Asn Ser Arqg Tyr
180 185 190

Asn Asp Leu Thr Arg Leu Ile Gly Asn Tyr Thr Asp His Ala Val Arg
185 200 205

Trp Tyr Asn Thr Gly Leu Glu Arg Val Trp Gly Pro Asp Ser Arg Asp
210 215 220

Trp Ile Arg Tyr Asn Gln Phe Arg Arg Glu Leu Thr Leu Thr Val Leu
225 230 235 240

Asp Ile Val Ser Leu Phe Pro Asn Tyr Asp Ser Arg Thr Tyr Pro Ile
245 250 255

Arg Thr val Ser Gln Leu Thr Arg Glu Ile Tyr Thr Asn Pro Val Leu
260 265 270

Glu Asn Phe Asp Gly Ser Phe Arg Gly Ser Ala Gln Gly Ile Glu Gly
275 280 285

Ser Ile Arg Ser Pro His Leu Met Asp Ile Leu Asn Ser Ile Thr Ile
290 295 300

Tyr Thr Asp Ala His Arg Gly Glu Tyr Tyr Trp Ser Gly His Gln Ile
305 310 315 320
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1160 1165 1170 Met Au GQu 1175 <210> 7 <211> 4990
<212> DNA <213> artificial <220> <223> expression
cassette encoding Cryl A. 105 am no aci d sequence <220>
< > ter <222> (1)..(614) <223> CAW &3q51s2006/033868
“b‘?g@%’{’g’?%zzw <221> 5 UTR <222> (650)..(710) Page
25 WD 2007/ 027777 PCTI US20061033868 <220> <221>
Intron <222> (727)..(1206) <223> rice actin intron
e wie POCTL <2200 <220 OO, <2222 (1216), . (4752) <223>
¢ Codi nggssequence FoEsc YR T8 £2320> <221> terninator
<222> (4781)..(4990) <223> Ta. Hspl 7 transcri ption
1yr cly @Bl BAtd:PR1A0d pObade Ry At vanmseguence <400> 7
ggt¥étgat gt gagacdtittc aacaaadffgt aat atccgga aacctcctcg
gattccattg 60 cccagctatc tgtcacttta ttgtgaagat
Leu Gly Sintyydtiauy Aatgdryfrtseecraendat 9 P20 ccatcattge
gat aaaggaa aggccat cgt tgaagatgcc tctgccgaca gtggtcccaa
ere e A8%s0 BOALOGACEE LORCCEAGMA, Ioa0Eal 00l Ogaaaaagaa
370 gacgt t ¢caa secacgt cttc 2 aaagcaagt g gattgatgtg
at ggtccgat gtgagacttt tcaacaaagg gtaatatccg 300
Thr Glu GRAAL GrCAL e 0GR E Gl el GELCHAQEL B1tGE gt cactt tattgtgaag
385 at agt ggad#d 360 aggaaljhtgg ctcctacd®ha tgccatcatt
gcgat aaagg aaaggccatc gttgaagatg 420 cctctgccga
Arg Lys gRgt g g)ict reradrgdrygcsie ceckeceagliigaygageat ¢ gt ggaaaaag
480 aagacgttcc aaccacgtct tcaaagcaag tggattgatg
fatctcc ac aa. 540 al.gacgc acaatcccac
hen fen %Egtapé?ctf"cbr Gg"aélggég% °c %:k ct Ié'latg g uagigg]ﬁgagt tcat 600
ttcatttgga gaggacacgc tgacaagctg actctagcag atcctttaga

ser Met @ECRY it Q¢ pAOELr Asn ser Ser val Ser Ile Ile Arg
435 440 X 445

Ala Pro Met Phe Ser Trp Ile His Arg Ser Ala Glu Phe Asn Asn Ile
450 455 460

Ile Ala Ser Asp Ser Ile Thr Gln Ile Pro Leu Val Lys Ala His Thr
465 470 475 480

Leu Gln Ser Gly Thr Thr val Vval Arg Gly Pro Gly Phe Thr Gly Gly
485 490 495

Asp Ile Leu Arg Arg Thr Ser Gly Gly Pro Phe Ala Tyr Thr Ile Val
500 505 510

Asn Ile Asn Gly Gln Leu Pro Gln Arg Tyr Arg Ala Arg Ile Arg Tyr
515 520 525

Ala Ser Thr Thr Asn Leu Arg Ile Tyr val Thr val Ala Gly Glu Arg
530 535 540

Ile Phe Ala Gly Gln Phe Asn Lys Thr Met Asp Thr Gly Asp Pro Leu
545 550 555 560

Thr Phe Gln Ser Phe Ser Tyr Ala Thr Ile Asn Thr Ala Phe Thr Phe
565 570 575

Pro Met Ser Gln Ser Ser Phe Thr Val Gly Ala Asp Thr Phe Ser Ser
580 585 590

Gly Asn Glu Val Tyr Ile Asp Arg Phe Glu Leu Ile Pro Val Thr Ala
595 600 605

Thr Leu Glu Ala Glu Tyr Asn Leu Glu Arg Ala Gln Lys Ala Val Asn
610 615 620

Ala Leu Phe Thr Ser Thr Asn Gln Leu Gly Leu Lys Thr Asn val Thr
625 630 635 640
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acacactcaa gccacactat tggagaacac acagggacaa cacaccataa
gat ccaaggg 720 aggcctccgc cgccgeccggt aaccaccccg
cccectceteet ctttetttet cegttttttt 780 ttccgtctcg
gtctcgatct ttggccttgg tagtttgggt gggcgagagg cggcttcgt
wdhdo7egogcccaga tcggt gcgeg ggaggggegg gat ct cBElS2006/033868
ct ggggctct cgccggegtg 900 gatccggeccc ggatctcgeg
gggaat gggg ctctcggatg tagatctgcg atccgccgtt 960
gt t gggggag at gatggggg gtttaaaatt tccgccgtgc taaacaagat
Asp Tyr B8 QQaGgaggval G20 asng@aanangQe: aatat gttt atatttttat
at atti“gtgc tgcttcgt®a ggcttagat®y® 1080 tgctagatct
ttctttcttc tttttgtggg tagaatttga atccctcagc attgttcatc
Glu Fhe Cyy Afh Peggtiabttirt §Lictet Ceclt g4 {1t'Yt §Hcaa at gcagectc
gt gcggagct tttttgt agg 1200 tagaagtgat caacc atg gac
me 1ys ARGPAS 16FBL A Al 5, 3C030, LAGLRLR COY 1251 et Asp
QueCys Ile Pro 1 5 10 tac aac
tgc ctc agc aac cct gag gtc gag gtg ctc ggc ggt gag
Lys Asp 10¢@snl&9R1n & rclwhrg@as TkO6Ly Sey sédsm- Bryo G u Val G u Val
% lou Ay A§¥°Au Arg 15 P8 25 atc gag acc ggt tac acc
ccc atc gac atc tcc ctc tcc ctc acq cag 1347 1le dQu
e s FFRCIGRY %PSPT’H? Ve B2 LreSAdE” FY7e"2588E Leu Ser Lau Thr
G@n 30 35 40 ttc ctg ctc agc gag ttc gtg cca ggc get
eu Se g o ou Lou Ser Gu the
e sex Qi Tna B » %El“%g A %3%‘2T”3‘/§g§f’éﬁ%L{'/° Leu 45 50 55 60
gtg gac atc atc tgg ggc etc ttt ggc ccc tcc cog tgg
lle Asp QeGeyRe bl Cys1Md Bhe WalarAsy did geuldegclyp Gy Ile the Ay
Prd*Ser dn Trp™®sp Ala Phe 88 70 75 «ctg gtg caa atc
cag ctc atc aac cog agg atc gag gag ttc gcc 1491
Tyr Ile ﬂeﬂswr €3 %P1 Jop OFY He GRSTGe MM G n Arg Ile Gu G u
Phe Ala 80 85 90 Page 26 WD 2007/ 027777
Ala Lys f@ﬂ%@gﬁégaﬁgﬁﬁ Gl@g‘gr é@%egm QEQroatC agc cgc Ctg gag
770 ggc ctc agersaac ctc tac7waa 1539 Arg Asn A n Ala lle
Ser Arg Lau Qu dy Lau Ser Asn Lau Tyr G n 95 100
Leu ser A1@Flabe Etraclegret/ LgﬂgfﬂaigI:GI\JtFCD 6gCr:gE tgg gag gcc gac
783 ccc act dac cca 1587 “1le Tyr Al a®Blu Ser Phe Arg G u
p Gu Ala Asp Pro Thr Asn Pro 110 115 120 get ctc
Ala Bro %‘@é‘“@@ﬁ Fa§  atg *Eisrdre “Calj” f1°ch8d® gac atg sac age
gee 1635 Ala Lau Arg Gu Gu Met Arg Ile G n The Asn
o1y o1u AIRyMRL ASRSRE Wl Ao1REs43Q. 1351140 ctg acc ace gec
at ®2¢ca ctc ttcsgec gtc cag asc tac caa gtc ccg 1683
Leu Thr Thr Ala Ile Pro Lau Phe Ala Val G n Asn Tyr
val Gly (s Thd/adp ¢ @snl@)b Adb0ulBh valctzg velt YetPec gt g tac gtc cag
téc gcc aac ct'§ cac ctc ag¥gtg ctg 1731

Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu Phe
850 855 860

Leu Glu Glu Lys Pro Leu Val Gly Glu Ala Leu Ala Arg Val Lys Arg
865 870 875 880

Ala Glu Lys Lys Trp Arg Asp Lys Arg Glu Lys Leu Glu Trp Glu Thr
885 890 895

Asn Ile Val Tyr Lys Glu Ala Lys Glu Ser Val- Asp Ala Leu Phe Val
900 905 910

Asn Ser Gln Tyr Asp Gln Leu Gln Ala Asp Thr Asn Ile Ala Met Ile
915 920 925

His Ala Ala Asp Lys Arg Val His Ser Ile Arg Glu Ala Tyr Leu Pro
930 935 940

Glu Leu Ser Val Ile Pro Gly Val Asn Ala Ala Ile Phe Glu Glu Leu
945 950 955 960
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Lau Lou Ser Val Tyr Val G n Ala Ala Asn Lau H's Lou
Ser Val Lou 160 165 170 agg gac gtc age gtg ttt ggc
cag agg tgg ggc ttc gac gcc gcc acc 1779 Arg Asp Val

Ser ngld Phe Ay Gn Arg Trp Gy Phe Asp Al a A-g3u5ifos033ses

WoA0 785 atc aac age cgc tac aac gac ctc acc agg

ctg atc ggc aac tac ace 1827 1Ile Asn Ser Arg Tyr Asn

Asp Lau Thr Arg lieu Ile Ay Asn Tyr Thr 190 195 200
ac_cac get gtc cgc tgg tac aac act ggc ctg gag cgc

Glu Gy Ht &' B %@é“ﬁ??é“ BIVHME PAF AT Y& g Trp Tyr Asn Thr
Gy Lau Qu Arg Val Trp Ay 205 210 215 220 cct gat

1ie ys Ashle1,ARY HlAGsnl BO Al feu GYL cfsAG, 8Cva2a% t1C agg cgc gag

ct @sdl923 Pro A$p Ser Arg AspeeTrp Ile Arg Tyr Asn Gn

Pile Arg Arg GQu Lau 225 230 235 acc ctc acc gtc ctg

Gly His %aeamtﬁ Yt gt @e shest B Me@eradel tacvayac tee 1971  Thr
au Thr Val LB Asp 11e val'®@ex Leu ?he Pro Asn Tyr

val b AGS\QTSer 24051245 1250 cgc acc ta(:l ccg atc cgc acc gtg

al POt TR Bty As Bt FYaS 4B, TREI 19 Arg Thr Tyr Pro

Ile Arg Thr Val Ser @n Lau Thr Arg Qu Ile Tyr 255
pro Gly 400 cROR: AGLLAA%(CHRE il £ GO GaG2A¢ tTC gac ggt age
1025t t ¢ agg ggcloaagc gcc 2067 1w03Fhr Asn Pro Val Lou G u Asn
The Asp Ay Ser Phe Arg Ay 5er Ala 270 275 280 cag
Tyr Gly gge cat s gelgTig gelet e Gt Te mgesnCha cac ctg atg gac
0%t ¢ ctec 2115°An Ay 118 @ u Ay 5er Ile Arg Ser Pro
neo Gl Hi sLLoPu I\/letAAs IJegLau 285 I290 295 300 aac agc atc
P G0 Gt M5t Le 8 Be &gt YU ShE R9& YR gag tac tac tgg
2163 Asn Ser Ile Thr Ile Tyr Thr Asp his H's Arg Ay
asn Asn Gnd vahYdhr Y ashl Rsp3RP 13181 319 -if Gy ©9C cat cag atc atg
l070gcc tcc ccgigic ggc ttc agy ggc ccc gag 2211 Ser dy
Hs An lle Mt Ala Ser Pro Val Gy Phe Ser Ay Pro
Tyr Gly (Qly3aB20r 3R5SR3Brg Ash Ara@e Tyt tAsgGiv MeC tac ggc acg atg
1085ggc aac gccloé%t cca caa C4% 2259 Phe Thr Phe Pro Lau
bro s T rsz}’ ThrTI\/Eths¥vAlsn AIaGAlI% Pgo Gn dn 335 340
To 3er 325 PRy At gt &gt YRRy i GYEYcH gge gtc tac cgc
acc ctg agc tcc 2307 Arg lle Val Ala A n Leu Ay dn
Tyr Thr qsy G]\.éallrg-EYJ Glﬁr anTﬂB C@@u&gg Aﬁ@ﬁuﬁ&@ 355 360 ace ct g
1115t he cgc aggléec ttc aac at¥ ggt ate aac aac cag cag
ctg 2355 Thr Lau Tyr Arg Arg Pro ?he Asn Ile Ay Ile
Tyr Arg Agp TYSTr Gknlqg Arol @y cBoHrIFD B7IvBBO tcc gtc ctg gat
1130 11t3t's 1140 2403
ggc act gag C gcc tac ggc acc tcc tcc aac ctg

Leu Glu Tyr Phe Pro Glu Thxr Asp Lys Val Trp Ile Glu Ile Gly
1145 1150 1155

Glu Thr Glu Gly Thr Phe Ile Val Asp Ser Val Glu Leu Leu Leu
1160 1165 1170

Met Glu Glu
1175

<210> 7

<211> 4990

<212> DNA

<213> artificial

<220>
<223> expression cassette encoding Cryla.105 amino acid sequence

<220>

<221> promoter

<222> {1)..(614)

<223> CAMV e35s promoter

<220>

<221> 5'UTR
<222> (850)..(71Q)

Page 25



gem Val Lau Asp Ay Thr Gu Phe Ala Tyr Ay Thr Ser
Sex Asn Lau 385 390 395 <ccc tcc get gtc tac cgc aag
age ggc acg gtg gat tcc ctg gac gag 2451 Pro Ser Al a
w®@oodrrArg Lys Ser Ay Thr Val Asp 5Ser Leu pepuShide/n3sses
400 405 410 Page 27 WO 2007/027777 PCT/ US2006/ 033868
atc cca cca cag aac aac aat gtg ccc ccc agg cag ggt
<2200 ttt tcc cac 2499 Ile Pro Pro G n Asn Asn Asn Val Pro
222 THID MNg Gn Ay Phe Set His 415 420 425 agg ctc age
<223> ric@ectgt ghtt@owmatg ttc cgc tcc ggec ttc agc aac tcg tcc
<220» 2547 Arg Leu Ser His Val Ser Met Phe Arg Ser Gy Phe
<221> ciSer Asn Ser Ser 430 435 440 gtg agc atc atc aga get
PErEie },@hfl,’; g%uéﬁcgtfgr LGla 1,99 ata cac cgt agt get 2595 Val Ser
Ala Pro Met Phe 5er Trp Ile H's Arg Ser
20 tﬂuﬁaté 5 450 455 460 gag ttc aac aac atc att gca tcc
<222> (gACc.-agenatt act caa ata ccc ttg 2643 G u Phe Asn Asn
<223> 19 {17 ranspiptige erai imAnd PplaadTfatigr (feupse Pr o Leu 465
<400> 7470 475 (gtg aaa gca cat aca ctt cag tca ggt act act
ggtecgatgt PIaGYE GGt PEHCTBOPCGArs B/ A H® Thr Lou G n
cccagctatseii;tc@tyta-rhEtgagaﬁt Adadgaddiay ga@fgggga yet a2t 8012485 490 ggg
ca ct 229 c C ta ca gt gga gga
ccat ttgég%ta@&@ %g:gg:g% ggg%ht%Ethscéagag%ﬁggtgg ég 1@ Leu Arg Arg
39atagacepfcacerifIaIgaceycyt Pfﬁaishaegaﬁ%ccsaoaca%%t@et 2f%ac act att
aaagcaagtytdatt@@&@rgadtGot&a@bt g:g&aﬁﬂ!ﬂtdatcgaaeﬁeta&a&ctﬂgg3¢0&t cgt 2787

gaaacctccAI c%gach(:atTagchglcga tcé@tntaltlgggaﬁs Qtaggyaag nBéOOU Pro G n

% ga atc cgc tat gcc tct

aggaageteg s c‘”—éi:’-a“a*éfc"&i"bt %fg@taﬁ%aaf%?&“&t gectet2834%° Ala Arg lle

cctetgecddl @atyteccAlaggabigiic ddacackhy gabGacakeutoddagpad | €48byr Val Thr

aagacgttézécéngctst?b§aa§c%Qg tggltt:gaggcggagagétccggégﬁ%g at g.mt tt get ggt
al

cag ttc aac aag act at at Ala dy Gu Arg
sassessci| PN S EIY EIF-PHoADK LY S Mot Rsp 545 550
tteatttgpBogace s gegteagaracterhockd greacrsd beagaac t CE6OL Lt agec tac
acacactchcha@%ata@gGaggaQQc nggh%acaa-rmcacgda é&pcaEgrg LQH) Thr Phe G n
Set Phe Ser Tyr Ala Thr Il e Asn 65 570 aca get
agscetooqey QIO ERET 1RO EEE aicaczfgfc“éacgttabfcgaij&“ttc7%?ca gta ggt
tteegtet@edtct2@FS ttidvettd sagfia@otThgcdRlves Pygerthded Seqo G n Ser Ser
cgcgccca?hﬁggwgcgV?gIagggcyg éltacézg’cégggctggggc%ggt@(:t Q&)t c agc tca
aat gaa tac atc gac agg ttt gaa ttg 3027 Asp
sotceose S g-sCsp g P ORER R GR 110 | 0 °sp Arg Phe

gttgggggz@ 439dt@iagg gtttaaaatt tccgccgtge taaacaagat caggaagagg 1020
ggaaaagggc actatggttt atatttttat atatttetge tgcttegtea ggettagatg 1080
tgctagatcet ttctttette ttittgtggg tagaatttga atcecctcage attgttcatce 1140
ggtagttttt cttttcatga tttgtgacaa atgecagecte gtgeggaget tttttgtagg 1200

tagaagtgat caacc atg gac aac aac cca aac atc aac gag tgc atc ccg 1251
Met Asp Asn Asn Pro Asn Ile Asn Glu Cys Ile Pro
1 5 10

tac aac tgc ctc agc aac c¢ct gag gtec gag gtg ctc ggec ggt gag cge 1299
Tyr Asn Cys Leu Ser Asn Pro Glu Val Glu val Leu Gly Gly Glu Arg
15 20 25

atc gag acc ggt tac acc ccc atc gac atc tec cte tee cte acg cag 1347
Ile Glu Thr Gly Tyr Thr Pro Ile Asp Ile Ser Leu Ser Leu Thr Gln
30 35 40

ttc ctg ctc age gag ttc gtg cca gge get gge tte gte ctg gge cte 1395
Phe Leu Leu Ser Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu
45 50 55 60

gtg gac atc atc tgg ggc atc ttt gge ccc teec cag tgg gac gec tte 1443
Val Asp Ile Ile Trp Gly Ile Phe Gly Pro Ser Gln Trp Asp Ala Phe
65 70 75

ctg gtg caa atc gag cag ctc atc aac cag agg atc gag gag tte gec 1491

Leu Val Gln Ile Glu Gln Leu Ile Asn Gln Arg Ile Glu Glu Phe Ala
80 85 90

page 26




agg
Arg

atc
Ile

gct
Ala
125

ctg
Leu

cte
Leu

agg
Arg

atc
Ile

gac
AsSp
205

cct
Pro

acc
Thr

cgc
Arg

acc
Thr

cag
Gln
285

aac
Asn

tcec
Ser

ttt
Phe

cgc
Arg

acc
Thr
365

tcc
Ser

ccc
Pro

590 595 600 att cca gtt act gca acc ctc gag get gag
tac aac ctt gag aga gcc 3075 Ile Pro Val Thr Ala Thr
Leu Glu Ala G u Tyr Asn Leu Gu Arg Ala 605 610 615
v@000708g78ag get gtg aac gcc ctc ttt acc tcc maeuanis/033sss
cag ctt ggc ttg 3123 Gn Lys Ala Val Asn Ala Lou Phe
Thr Set Thr Asn G n Leu Ay Leu 625 630 635 aaa act
aac @Cocflate dGlcgdG daqllggCrG agd kacGAE t&ad@a gt g1sbgeC aac ttg
Asn GInCRI8 TiR] Ser [Agk Lepttu ASntoyaPT THartendy Fyr His Ile Asp Gn
. Val Ser Asn Lou Val 640 645°650 acc ta&@gtt agc gat
ac ag age JanereEgt 2ctc o 3219 Thr
H’égggl Eu éeru g?%g%ﬁg gﬁgu%sa% GQu Lys Arg Qu
Lou Ser 655 660 66 ag aaa a cac c aag cgt
cte et %zgas Ao AR AR G T 2Vl Lys
His Ala 3s Arg Lau SEFf Asp d u Arg®Asn Lou Lou 670
acc @dOgcb Bk ERTtHBE: Joc€GrtAg ahd €acaAd gadeg at C1@AC agg cag
™ g4 Eettey e Hgga3srser Grfi A et Asn Phe Lys Asp
. Ile Asn Arg Gn Pro du Arg Ay Trp 68517890 695 700
ce9 Qfs 9gga*gyc gac gat
v Q@t %gg&ss% Eély gern 3%51’3?

gtg1sbtc aag érylle Thr Ile Gn
gac (g;tcyaggng A%pggcA%g agg tggpp% tlfysac7g9':c5 gcz:lac():c715 gag aac tac
Asp §hiCsea @6l eHe(Giy €6 3G nadty spgag Agag:t gc Yac cct ace
3811 du AsnlBPyr VaI Thr E@u Set Gy Thr Phe Asp Gu
aac GYScgl thc RicQad late %2Qqe/ 23 af3Ggc Rage: 28 WOLL2007/ 027777
Aot PETHRIS20YB/193 3868 " AMrat iy chae" C¥g™aag atc gat gag tcc
aaa ctc aaa gcc ttc acc agg 3459 Tyr Lau Tyr G n Lys

is 'A ﬁﬁf RSt hy $1Y-6 érﬁgﬁa? gy Thr *%APg 735 740

tat eda Ctt aga ggo tac atc gamogac agc can gac
a 2335 &l YA Tyr Ile Gu
as;% A Bk 36 2Rl B U M oy ae
agg t & eat gcc aag'”‘bac gag acc?¥tg aat gtc cca ggt
ctc A€d gt3TbPgacSet gtd &c AkgttEydeg Agntallgar doys Hiw1 G u Thr Val
Leu A8, Yaf FPOH 'S FRU78S PF7ONTES AR8YT ggt tcc ctc tgg
cca ctt tot gcc caa tct ccc att ggg aag tgt gga 3603

éﬁi%&p%y@ﬁ mziﬂm P“%?&%“% e g i 1kd e Ser‘Pfo Ile Gy

gag cct aac aga tgc get cca
aac%QcC Gtl gaallQQc t tCQ Gool doJ aQ8G.. 3650, G U Pro Asn
Asn AE gt i ggﬂ%ans ﬁ:éﬁ gtc E%?ugg cﬁp s%sflaPro Asp Leu Asp
270800 BOS 81CF7% 280

ggc atc gag ggc tce atc agg agc cca cac ctg atg gac atc ctc 2115
Gly Ile Glu Gly Ser Ile Arg Ser Pro His Leu Met Asp Ile Leu
290 295 300

agc atc act atc tac acc gat gcc cac cgc ggc gag tac tac tgg 2163
Ser Ile Thr Ile Tyr Thr Asp Ala His Arg Gly Glu Tyr Tyr Trp
305 310 315

ggc cac cag atc atg gcc tec cecg gtc gge ttc agec ggec ccc gag 2211
Gly His Gln Ile Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu
320 325 330

acc ttt cct ctec tac ggc acg atg ggc aac gece get cca caa caa 2259
Thr Phe Pro Leu Tyr Gly Thr Met Gly Asn Ala Rla Pro Gln Gln
335 340 345

atc gtc gect cag ctg gge cag gge gtc tac cge acc ctg age tee 2307
Ile Val Ala Gln Leu Gly Gln Gly Val Tyr Arg Thr Leu Ser Ser
350 355 360

ctg tac cgc agg ccc ttc aac atc ggt atc aac aac cag cag ctg 2355
Leu Tyr Arg Arg Pro Phe Asn Ile Gly Ile Asn Asn Gln Gln Leu
370 375 380

gtc ctg gat ggc act gag ttc gee tac gge ace tec tec aac ctg 2403
Val Leu Asp Gly Thr Glu Phe Ala Tyr Gly Thr Ser Ser Asn Leu
385 390 395

tce gect gte tac cgec aag agc ggc acg gtg gat tce ctg gac gag 2451

Ser Ala Val Tyr Arg Lys Ser Gly Thr Val Asp Ser Leu Asp Glu
400 405 410
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tgc tcc tgc agg gat ggc gag aag tgt gcc cac cat tct
cat cac ttc 3699 Cys Ser Cys Arg Asp Ay A u Lys Cys
Ala Hs H's Ser H's H's Phe B15 820 825 tcc ttg gac
Ve Soo@ad77ot g gga tgt act gac ctg Sat gag gac GCa/gge06/033868
3747 Ser Leu Asp Ile Asp Val dy Cys Thr Asp Lou Asn
G u ASp Lou Gy 830 835 840 gtc tgg gtc atc ttc aag
atc cca aGapaf A6GaCAY GA6ccHPR cLOfyt F6RtRYA Ct 1243795 Val Trp
Ile pro E{ 41611 P PhésrLYed Frq Brollyg “PhiLy Gnseadps Jy His Ala Arg
eu 845 850 8 860 gc aaC ctt gag ttt ctc gaa gag
agg ctc ag £4ty pct3d48 @ Asn Lou Qu
930 gﬁr% (@E o sd! %ger a'] Seélser G u Ala Lau 865
810,812 G 2 gca,.qag aag,pag tgg agg
oo sz L amfgtp;a% ;532:% BELHE R TN Na
45 Lys Lys *fp Arg Asp L‘S»“é Arg GI u Ly‘é0 880 885 890 ctc
gag ttc GRdhat @@ HaPcAbk @AEGgcAdLE a@ aata@f carar@g JaGe@0O0 aaa gag
Glu Phe pecheyiif B9 S QTUIITrF €rdiThye "Asn [l e Val Tyr Lys
Adu A'a Lys G u Ser VaI 895 900" 9§05 gat get ttg ttc
gtg aaa RAvsEe 2} ctey X gac gcctYac acc 3987
val tys ﬁqed\l a {aglnt e %ﬁag %er % @a

r-Asp Gn Lau G n

Al TQ 910 | 915 920a ac atc g gl c cac gcc
a0 5 %gfgﬁ:‘gis% Hadiigs 9l s s%gggie; s ﬁo’é‘%gs pon 16 Al
e His a Asp Ly g Val H's Ser e g
get tac S0 83%tH4 993 Gelecd @6 abd tCQE gagsitg tcc gtg
Ala Ty® Btrctie gt ot gty Aaclnger 5%3%1“4‘@983“ Myu Ala Tyr LQU Pro
GQu LQU Ser Vval Ile Pro y Val Asn Ala Ala 945 950
gca aga gc abicartee: o %IQ?FP‘J t at¥’itt acc gca
g%?“??o ?c’c':r?éﬁgstacg;ﬂgg ﬁ%ﬁ‘ﬁ C%u Lau Gu Gy Arg
gtt gca Igétegafugeg ;I;.Qrtt gc% gtgp%ag§Q:c aacoyagTaX & O 965 970 gat gce
i i Bgaads Sechald Hngload ialigec it aac cat ogo otg
agc p a Arg n Va ys y p e
acc ggt AflccASEy &da)td edd Bertt94D tA86a W8 atcGac t ggzs@@t gt g aaa
Thr Gly g?g’t"‘gétfu YeEJro&e Bi gregky Tg’ah“@g”aa‘e“ aat cag 4227 Cys
Asn Val Lys y H's Val VaIGIuGIuGInAsn
o mg@a;ﬁ: s 5% 200 o1 I 3g;7 b gt¥ytg cct gag

sgg gaa get ga@ tg tcc casss4d g Ser Val Lou Val

gac act Vﬁ' agE Qa zggl'éat éaon\ q léacA‘lt"(i} gg ygg\@lt ga§etrtg G n 1"p05 1010 1015
Asp Thr g0seg tsbr @agas gt &agtry:cna agirg e c oG t acatt ctc cgt

0 gtg acc 4377 Gn Val AP val Cys Pro Gy Arg Gy Tyr
att cca b{teach&i Af:g:t&/adg g-EhF;angzGa&&z&aﬂ.@ﬁCl;cc 3075

Ile Pro Val Thr Ala Thr Leu Glu Ala Glu Tyr Asn Leu Glu Arg Ala
605 610 615 620

cag aaqg gct gtg aac gcc ctec ttt acc tcc acc aat cag ctt ggc ttg 3123
Gln Lys Ala Val Asn Ala Leu Phe Thr Ser Thr Asn Gln Leu Gly Leu
625 630 635

aaa act aac gtt act gac tat cac att gac caa gtg tcc aac ttg gtc 3171
Lys Thr Asn Val Thr Asp Tyr His Ile Asp Gln Val Ser Asn Leu Val
640 645 650

acc tac ctt agc gat gag ttc tgc ctc gac gag aag cgt gaa ctc tec 3219
Thr Tyr Leu Ser Asp Glu Phe Cys Leu Asp Glu Lys Arg Glu Leu Ser
655 660 . 665

gag aaa gtt aaa cac gcc aag cgt ctc agc gac gag agg aat ctc ttg 3267
Glu Lys Vval Lys His Ala Lys Arg Leu Ser Asp Glu Arg Aan Leu Leu
670 675 680

caa gac tcc aac ttc aaa gac atc aac agg cag cca gaa cgt ggt tgg 3315
Gln Asp Ser Asn FPhe Lys Asp Ile Asn Arg Gln Pro Glu Arg Gly Trp
685 690 695 700

ggt gga agc acc ggg atc acc atc caa gga ggc gac gat gtg ttc aag 3363
Gly Gly Ser Thr Gly Ile Thr Ile Gln Gly Gly Asp Asp Val Phe Lys
705 710 715

gag aac tac gtc acc ctc tcc gga act tte gac gag tgc tac cct ace 3411

Glu Asn Tyr Val Thr Leu Ser Gly Thr Phe Asp Glu Cys Tyr Pro Thr
720 725 730
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tac
Tyr

tat
Tyr

tcg
Sar
765

ggt
Gly

gag
Glu P

tgc
Cys

tecc
Ser

gte
val
845

ggc
Gly

gct
Ala

ctc
Leu

gat
Asp

aac
Asn
925

gag
Glu

atc
Ile

gat
Asp

tge
cys

cgt
Arg
1005

gag
Glu
1020

gct
Ala
1035

get tac aag gag gga tac ggt gag ggt tgc gtg acc atc
cac gag 4362 Ala Tyr Lys Au dy Tyr dy u dy Cys
Val Thr Ile H's Gu 1035 1040 1045 Page 29 WO
WOQW702MmT77 PCTI US2006/ 033868 atc gag aac aakRCHRUR0¢H03868
gag ctt aag ttc tcc aac tgc gtc gag 4407 Ile A u M
Asn Thr Asp Qu Lou Lys Phe Set Asn Cys Val Gu 1050
ttg 185&9 AL coR l&c abCcctcaba geCtteas @ac agesgtt act tgc
ied 2O TRGRE[ RGP TeIHl® Qo ME ¥§r Pro Asn Asn Thr
Val Thr Cys Asn Asp Tyr Thr 1065 1070 1075 gtg aat cag
e Geisadls ﬁ:gciiad%ﬂ th:zfcgiégg ot SHoRccot *BAc aga 4497
750Val Asn G s u u Tyr y Ay Ala Tyr Thr Set Arg
atcé&ntaAragt 3&8'3(2‘; :!:Q':Sélg].agr.ggcgggi gltca&:a @Cacgaa %g cot tcc gtt
Ile aed TygEbn gJacm ats geont v gt gardd2ly By Tyr Asn Gu Al a
Pro Set VAl Pro Ala ASP Tyr Al a Set®®val 1095 1100 1105
tee fohCtog tchaer taeCet ec aacagegab tggweaga’wgt gag aac
e G TR he HBEPP” My Tin GEL I CPSISEE Byr Thr Asp Uy Arg
Arg Au M Prot’%é%lllo 1115 1120 gag ttc aac aga ggt

““tf\épi‘;’écﬁ@ fricoet dfs He bR i6F Eoockip it fep09c’2632 G u Phe
Asnscdrg Gy Tyr #sg Asp Tyr The Pro Lou Pro Val Ay

tec 4o i 80 1h3 %4 Ak (A L.cAGE (a2 9a0. Gt g@g tac ttt cct
Ser$ﬁmcﬂep gacslaag Gbglad6ia His ;trﬂik/als Ber Lys Gu Lou Qu

Phe Pro Q%P Thr Asp Ly&*val 1140 1145 1150 tgg atc
ttg acgatatg@t gggaet &t wagay aggaagaqac ctd gaat c3yr g gac ago
P ﬁ?eﬁ?gqtja CG PRt S &t By Ay Thr Phe Ile

Val Set 1155 1160 1165 qtg gag ctt ctc ttg atq gag

tggdé%hﬁiaeée ﬁﬁan@i@i@étééfgéftﬁgg‘«ﬁ%fgﬁédﬁﬁ %72 *Val du Lou

Lou Lou Mt G u Gu 1880 1175 cctge&attct gcatgcegttt

aac BOAGHTRL 9& J.6QLd £AAQ! «d0HAYGRCARL L LAt t gakg 4832
Asnilgt gmgo ag €t oty g{a%??mtuctagatygtagalacmct ctgta ttgtgtttct
tt ccccayt g 4892 ctgtac ttagt 65( aat c ggct aat cgc

cot Ian e Ht@ag ga aad ;ﬂa@t agaaaagﬂf%z Baattgttc
“rgt@’atﬁﬁ Y4y 3& ﬁ’”&% ’zia“d@ S AYOl® <210> 8 <211>
1177 <212> PAT <213> art|f|C|aI <220> <223>

$1s SThENET icBsEy S &2 3 e & st W

895 500 905

gct ttg ttc gtg aac tcc caa tat gat cag ttg caa gcc gac acc 3987
Ala Leu Phe Val Asn Ser Gln Tyr Asp Gln Lsu Gln Ala Asp Thr
910 915 920

atc gcc atg atc cac gcc gca gac aaa cgt gtg cac agc att cgt 4035
Ile Ala Met Ile His ARla Ala Asp Lys Arg Val His Ser Ile Arg
930 935 940

gct tac ttg cct gag ttg tce gtg ate cct ggt gtg aac gect gee 4083
Ala Tyr Leu Pro Glu Leu Ser Val Ile Preo Gly Val Asn Ala Ala
945 950 955

ttc gag gaa ctt gag gga cgt atc ttt acc gca ttc tecc ttg tac 4131
Phe Glu Glu Leu Glu Gly Arg Ile Phe Thr Ala Phe Ser Leu Tyr
960 965 970

gce aga aac gtc atc aag aac ggt gac ttc aac aat ggc ctc agc 4179
Ala Arg Asn Val Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser
975 980 985

tgg aat gtg aaa ggt cat gty gac gtg gag gaa cag aac aat cag 4227
Trp Asn Val Lys Gly His val Asp Val Glu Glu Gln Asn Asn Gln
830 995 1000

tcec gtc ctg gtt gtg cct gag tgg gaa gct gaa gtg tcc caa 4272
Ser Val Leu val val Pro Glu Trp Glu Ala Glu Val Ser Gln
1010 1015 )

gtt aga gtc tgt cca ggt aga ggc tac att ctc cgt gtg acc 4317
Val Arg val Cys Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr
1025 1030

tac aag gag gga tac ggt gag ggt tgc gtg acc atc cac gag 4362

Tyr Lys Glu Gly Tyr Gly Glu Gly Cys Val Thr Ile His Glu
1040 1045
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<400> 8 Met Asp Asn Asn Pro Asn Ile Asn Gu Cys Ile
Pro Tyr Asn Cys Lou 1 5 10 15 Ser Asn Pro G u Val
GQu Val Leu Ay Ay Gu Arg Ile du Thr Ay 20 25 30
Tyr Thr Pro Ile Asp Ile Set Lou Ser LOU Thr G n Phe
woromzoer78t 35 40 45 G u Phe Val Pro Ay A aediys:iiem33s6s
Val Lau Gy Lou Val Asp Ile lle 50 55 60 Trp Gy Ille
Phe Ay Pro Ser A n Trp Asp Ala Phe Lou Val Gn lle

atc gagBbc 442 a£b g%gaﬁc_ﬂ: fahned ad kicerslAser dagn Argodle Gu Qu

Ile SLPRRAAI A- ARy AshHeGYA B $185°°d0° 98 SFl e Ser Arg Lou G u
Gy Lou Ser Asa Lou Tyr @n lle Tyr Ala Au Page 30

1065

gae gaa\AEy DTIOFF Q27 77T & FES2006£T3B8GE 2400 10% 110 Ser Phe
Toes Areg % U B-pn a aé Asﬁo’?PPso Afll%rWATshn Pro Ala Leu Arg

gtg aat%aé" gaalgagéééogg}%%rﬁgt L\é%t agAcr%él Le Gn Pﬂ% Asn Asp Met
Y

val AsnASH clvetiu ea ¥ fnr A

srlds 140 1le Pro Leu

1080 phe Ala V#l® G n Asn Tyt®@ n Val Pro Leu Leu Ser Val
gat tacldd gdeD@t £BS ¢k6Qtt dyrgcVade @tngcllta Aya Asssedeu Hi s Leu

1095 Gn Ar

Sly TyrQdp G\}‘a‘fla%i% AF §2A%p AalesSérr Me5°11P) 175 Val Phe Gy
rp Gy Phe Asp Ala Ala Thr Ile Asn Ser Arg

g
tac Ga01RY 2IBTCTI0 TFY ALK BSECL G PRICSY LeuFle Gy Asn
1, S A I AR R, 665 e

Arg Trp Tyr Asn

Thr &8 eu Gu Arg Val Trp Gy Pro Asp r Arg 210
ars olf ol S Sl et B Sl SRy Ao G
125 Leu Thr L% Thr val 235230 235 240 Leu Asp Ile Val
tat gttORE 2hPihgRIE B RaABU cly bagASE: 2e%aAtg ThraeTyr Pro 245

1140

Tyr Thr ARR Pro Val

1155 ro

Ty ValgBp LESH Py eSIATE ﬁ"ﬁr"r‘\/?“o Serr rsglye Y8u Thr Arg Au lle

256°265 270 Leu G u Asn Phe Asp
tgg atc@ag a gt b3 a a tcpa g ga ||e47€§ u 275 280
rey, T Ty oo B R ERNR BLRS

eu Met Asp Ile Leu

gtg gﬂgpép C%e&glélzﬁ g-légrtgiﬁgo Zggat%:ggcg§l:t!.c§ag;ra\ég GTEIT?ﬁASp Ala H's

val GlufYeg L yar'a xp Ser "SIy H's

heu
1170 1175
cctgaattct gcatgcgttt ggacgtatgc tcattcaggt tggagccaat ttggttgatg
tgtgtgcgag ttcttgcgag tctgatgaga catctctgta ttgtgtttet ttcceccagtg
ttttctgtac ttgtgtaatc ggctaatcge caacagatte ggcgatgaat aaatgagaaa
taaattgttc tgattttgag tgcaaaaaaa aaggaatt
<210> 8
<211> 1177
€212> PRT
<213> artificial

<220>
<223> Synthetic Construct

<400> 8
Met Asp Asn Asn Pro Asn Ile Asn Glu Cys Ile Pro Tyr Asn Cys Leu
1 5 10 15

Ser Asn Pro Glu Val Glu Val Leu Gly Gly Glu Arg Ile Glu Thr Gly
20 25 30

Tyr Thr Pro Ile Asp Ile Ser Leu Ser Leu Thr Gln Phe Leu Leu Ser
35 40 45

Glu Phe Val Pro Gly Ala Gly Phe Val Leu Gly Leu Val Asp Ile Ile
50 55 60

Trp Gly Ile Phe Gly Pro Ser Gln Trp Asp Ala Phe Leu val Gln Ile
65 70 75 80

Glu Gln Leu Ile Asn Gln Arg Ile Glu Glu Phe Ala Arg Asn Gln Ala
85 90 95

Ile Ser Arg Leu Glu Gly Leu Ser Asn Leu Tyr Gln Ile TYr Ala Glu
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305 310 315 320 Ile Met Ala Ser Pro Val Sly Phe Ser
Gy Pxo Au Phe Thr Phe Pro 325 330 335 Leu Tyr Sly
Thr Met Ay Asn Ala Ala Pro A n Gn Arg Ile val Ala
Ww400034277300 G n Leu Gy An Ay Val Tyr Arg TRFrb$0o06/033868
Ser Sex Thr Leu Tyr Arg 355 360 365 Arg Pro Phe Asn
Ile Sy Ile Mn Asn Gn G n Leu 5er Val Leu Asp 370 375
380wody Thr A uiPhe Ala Tyr &y Tilt Ser Ser Asn Leu
Pro Ser Ala Val 385 390 395 400 Tyr Arg Lys Ser dy

ser phe MY c1¥alp ASSRSp 1:BUNARR ki bhalde@ aRr@uPro @ n 405 410
A¥5 Asn Asn A¥n Val Pro P8 Arg Gn Ay Phe Ser His
Arg Lee 5er His Page 31 WO 2007/ 027777

Glu 'fgg P@WlﬂSEO%/P(g%ﬁ%'&t AAQ@BI@ESLw%rWHIMSer Met Phe Arg Ser

t he Se Ser Ser VAl Ser Ile Ile 435 440 , 445

Ile Pro uPh A?a 1G1n Mt 'IPhe nSer IoFuLeGSeris Arg Ser Ala Gu

1is T PRRTASN K" AB0™ASE J/JT° P FE Bha Sax Asp Ser Ile
Thx Gn lle Pro Leu Val Lys Ala H's 465 470 475 480

Tyr val B a1k B0 fdnMteSQLs £3u)serd M1 tThhzMBL vMaderArg Gy Pro Gy
the THES Ay 485 4907495 Ay Asp™le Leu Arg Arg Thr
Ser Ay Ay Pro Phe Ala Tyr Thr Ile 500 505 510 Val

val phe SHnGip|Agg RAp G ynedon ALedl2Fpro 1 e ArRYyr Arg Ala Axg lle

ArnglS 520 525 Tyr Al a Bar”Yhr Thr Asn Leu Arg Ile

M. Thr Va 35 540 Arg Ile the
T AS"AE arL &° Lebha; %n“lyy 1%}A'g‘gfl\}ist" B'Thr Ay Asp Pro
545 550 555 560 Lau Thr Phe G n Ser the Ser Tyr Al a
Arg Trp-Eperslnl‘Ier A5Nped Riu AlgalaPh:% G-[_hrProSlﬁg sl fkgS75 t he Pro Met
210Ser G n Sex?Ser Phe Thr %8l Ay Ala Asp Thr the Sex
580 585 590 Ser Ay Asn Qu Val Tyr Ile Asp Arg the
Asp Trp Geurayr P4neClPrRpe Wlhrﬁrﬁgﬂ L6595 BOONEDR Ala Thr Leu Gu
Al a Glu ]I'Jyr Asn Lou G Arg Ala G Lys Ala Val 610
Leu AspL}e UaL Ser ﬁAusﬁﬁ/ﬁlrt\/nﬁ%oTlﬂr EslleSeIIRrg Tshngerl.l;]rr;: M G n Leu G y

250 255

Ile Arg Thr Val Ser Gln Leu Thr Arg Glu Ile Tyr Thr Asn Pro Val
260 265 270

Leu Glu Asn Phe Asp Gly Ser Phe Arg Gly Ser Ala Gln Gly Ile Glu
275 280 285

Gly Ser Ile Arg Ser Pro His Leu Met Asp Ile Leu Asn Ser Ile Thr
290 295 300

Ile Tyr Thr Asp Ala His Arg Gly Glu Tyr Tyr Trp Ser Gly His Gln
305 310 315 320

Ile Met Ala Ser Pro Val Gly Phe Ser Gly Pro Glu Phe Thr Phe Pro
325 330 335

Leu Tyr Gly Thr Met Gly Asn Ala Ala Pro Gln Gln Arg Ile val RAla
340 345 350

Gln Leu Gly Gln Gly Val Tyr Arg Thr Leu Ser Ser Thr Leu Tyr Arg
355 360 365

ARrg Pro Phe Asn Ile Gly Ile Asn Asn Gln Gln Leu Sexr Val Leu Asp
370 375 380

Gly Thr Glu Phe Ala Tyr Gly Thr Ser Ser Asn Leu Pro Ser Ala Vval
385 390 395 400

Tyr Arg Lys Ser Gly Thr val Asp Ser Leu Asp Glu Ile Pro Pro Gln
405 410 415

Asn Asn Asn Val Pro Pro Arg Gln Gly Phe Ser His Arg Leu Ser His
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625 630 635 640 Thx Asp Tyr Hs Ile Asp G n Val Ser
Asn Leu Val Thr Tyr Leu Ser 645 650 655 Asp G n Phe
Cys Lou Asp Qu Lys Arg Qu Lau Ser Au Lys Val Lys
\6Q0hREIB70 H's Ala Lys Arg Lou Ser Asp G u A@ré§io6/033868
Lou Lou G n Asp Ser Mh 675 680 685 the Lys Asp Ile
Asn Arg Gn Pro Au Arg Ay Trp Ay Ay Ser Thr 690
695;,d00 Gy llegihr Ile Gn Gy Ay Asp Asp Val the
Lys Qu M Tyr Val 705 710 715 720 Thr Leu Ser dy
val ser Wbt pnb Gy AS1{Tehb ¥ Sonl ¥dr BF Qa1 TR rkyfieLOu Tyr G n 725
30 735 Lys k#e Asp Qu Sess Lys Leu Lys Ala the Thr
Arg Tyr G n Leu Arg Page 32 WO 2007/ 027777
Azg Ala P@THEUSQO%/E@S%@S A?ﬂ@armssm%e @nyrstyr | le A u Asp Bar
An Asp LeuBlu Ile Tyr *8&r 1le Arg Tyr 755 760 765
le 11 AsnSAIAa L enHis d ulThr Val Aso Val Pro Ay Thr Ay
e e B ST OFF ﬁ:‘,p YTO 975783 P'Y PAASH: Ala A n Ser Pro
Ile Ay Lys Cys Ay GQu Pro Asn Arg 785 790 795 800
Thr Leu %Se@‘l@y BrrothiV&L La@l-i\rgisﬂ PIg Bly-pﬁp TE’rr(Q.yASp Lou Asp Q/S
Ser Cy85 Arg 805 8109815 Asp Ay9sEd u Lys Cys Ala Hi s
Hs Ser Hs His Phe Ser Lou Asp Ile 820 825 830 Asp
Gly Asp Vad Lg@lhyg ©psThy l§er Ag(FlY exe BAsAlaA@yn sPeleu Ay Val Tip
val *f1e 835 840°%845 Phe Lysfle Lys Thr @ n Asp Gy
Hs Ala Arg Lou Jy Ass Lou du 850 855 860 Phe Leu
val Rsn (9 PRIUY EAPsmePEES BSUT VAT A ;2378 T8 X%Lou Ala Arg Val
Lys 865 870 875 880 Arg Ala Qu Lys Lys Trp Arg Asp
Tyr Ala l-Syx.SThé‘rTgr gnuLeL-y@g LIQL&'YQVM T-EE palCil!!l Gﬁﬁ&uSgo 895 Thr Asn
5301l e Val Tyrs3kys Qu Ala 3#ys G u Ser Val Asp Ala Lou
Phe 900 905 910 Val Asn Ser A n Tyr Asp G@n Lou Gn
Arg Ile RhenAlASYY Ty PhASER biseThAMet Avetthr @13sORO 925 |le His Al a
5 Ala Asp s Arg val H'Y Ser Ile Arf’Au Ala Tyr Lou
930 935 940 Pro GQu Lou Ser Val Ile Pro Ay Val Asn
Leu Thr)&"leaGlAl ?éls: lPli:eeSepH‘ér eja l_';g]IJde Asn Thr Ala gl_"lg Thr

Phe Pro Met Ser Gln Ser Ser Phe Thr Val Gly Ala Asp Thr Phe Ser
580 585 590

Ser Gly Asn Glu Val Tyr Ile Asp Arg Phe Glu Leu Ile Pro Val Thr
595 600 605

Ala Thr Leu Glu Ala Glu Tyr Asn Leu Glu Arg Rla Gln Lys Ala Val
610 615 620

Asn Ala Leu Phe Thr Ser Thr Asn Gln Leu Gly Leu Lys Thr Asn Val
625 630 635 640

Thr Asp Tyr His Ile Asp Gln Val Ser Asn Leu Val Thr Tyr Leu Ser
645 650 655

Asp Glu Phe Cys Leu Asp Glu Lys Arg Glu Leu Ser Glu Lys Val Lys
660 665 670

His Ala Lys Arg Leu Ser Asp Glu Arg Asn Leu Leu Gln Asp Ser Asn
675 680 685

Phe Lys Asp Ile Asn Arg Gln Pro Glu Arg Gly Trp Gly Gly Ser Thr
690 695 700

Gly Ile Thr Ile Gln Gly Gly Asp Asp Val Phe Lys Glu Asn Tyr Val
705 710 715 720

Thr Leu Ser Gly Thr Phe Asp Glu Cys Tyr Pro Thr Tyr Leu Tyr Gln
725 730 735

Lys Ile Asp Glu Ser Lys Leu Lys Ala Phe Thr Arg Tyr Gln Leu Arg
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945 950 955 960 Lou Gu Ay Arg Ile Phe Thr Al a Phe

Ser Lou Tyr Asp Ala Arg Asn 965 970 975 Val Ile Lys

Asn Ay Asp Phe Asn Asn Ay Lou Ser Cys Trp Ass Val
W6Q0PR277990 Lys Ay Hs Val Asp Val G u du QCr/B&006/033868
_Asn dn Axg Ser Val LOQU 995 1000 1005 Val Val Pro

Gu Trp du Ala Gu Val Ser Gn Qu Val Arg Vval 1010
101801020 Cys Prie Ay Arg AwxoTyr Ile Leu Rig Val Thr
Ala Tyr Lys Gu 1025 1030 1035 Gy Tyr Ay Gu Ay

Gly Tyr@gsl\/abp ECedgail IAaa ko sLCEe vk eer@lel AASTYEASh 1040 1045
0 Thr Asp’® u Lou Lys PHe Ser Asn Cys Val Gu Qu
Au lle Tyr Page 33 WO 2007/ 027777 PCTI US2006/ 033868
Asn ';;gfvs%iSfb‘e@hrlmsswaé PR ALY AZH CHHET V8l ™Thr Cys Asn Asp Tyr
Thr Val Asn G@n Gu 1070 1075 1080 du Tyr Gy Gy
Pro Leu’%le:ahl-béﬁn IJ)UP:§%[3 é@g&yﬁ%}g (ﬁggluQ:y A;rryxrgAsn G u 1085 1090
785 1095 Al asoPro Ser Val "®ro Al a Asp dyr Ala Ser Val Tyr
Gu Ju Lys 1100 1105 1110 Ser Tyr Thr Asp Gy Arg
nlaArchi@lrem AsmPren By siGuar AheysAsn cr g 1115 1120 1125
dy Ty Arg Asp Tyr**fhr Pro Leu®Pro val Ay Tyr Val
Thr Lys 1130 1135 1140 du Lou Qu Tyr Phe Pro Qu
G”'Fﬁ“rLM Bipstivdts Tt e RF G°0 3B AePLT45 1150 1155 Gy

Cys

Asp

Asp

Phe

Phe

865

Arg

Thr

Val

Ile

Pro

945

Leu

val

Lys

val

Cys

Gly

du Thr

Gu Ay

Thr

Phe Il e Val

Asp Ser Val

A u Le

val lGQJchs]T%ﬁQsplLJeﬁﬁsnléﬁQsp E&Um!}/l?vll & Ya G 1175 Page 34

835

Lys Ile Lys Thr Gln Asp Gly His Ala Arg Leu Gly Asn Leu Glu

850

Leu Glu Glu Lys

Ala Glu Lys Lys
885

Asn Ile Val Tyr
900

Asn Ser Gln Tyr
815

His Ala Ala Asp
930

Glu Leu Ser Vval

Glu Gly Arg Ile

965

855

Pro Leu Val Gly
870

Trp Arg Asp Lys

Lys Glu Ala Lys
905

Asp Gln Leu Gln
920

Lys Arg Val His
935

Ile Pro Gly Val
950

Phe Thr Ala Phe

860

Glu Ala Leu Ala Arg val Lys
875 880

Arg Glu Lys Leu Glu Trp Glu
890 895

Glu Ser Val Asp Ala Leu Phe
310

Ala Asp Thr Asn Ile Ala Met
925

Ser Ile Arg Glu Ala Tyr Leu
940

Asn Ala Ala Ile Phe Glu Glu
955 960

Ser Leu Tyr Asp Ala Arg Asn
870 975

Ile Lys Asn Gly Asp Phe Asn Asn Gly Leu Ser Cys Trp Asn val

980

Gly His val Asp Val Glu Glu Gln Asn Asn Gln Arg Ser Val Leu

935

985

1000

930

1005

Val Pro Glu Trp Glu Ala Glu Val Ser Gln Glu Val Arg Val

1010

1015

1020

Pro Gly Arg Gly Tyr Ile Leu Arg Val Thr Ala Tyr Lys Glu

1025

1030

1035

Tyr Gly Glu Gly Cys val Thr Ile His Glu Ile Glu Asn Asn

1040

1045

1050

Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu Glu Glu Ile Tyr
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Pro

Glu

Ala

Ser

Gly

Glu

Gly

Leu

WO 2007/027777

1055

Rsn
1070

Tyr
1085

Pro
1100

Tyr
1115

Tyr
1130

Leu
1145

Glu
1160

Met
1175

Asn

Gly

Ser

Thr

Arg

Glu

Thr

Glu

Thr

Gly

val

Asp

Asp

Tyr

Glu

Glu

Val

Ala

Pro

Gly

Tyr

Phe

Gly

Thr

Tyr

Ala

Arg

Thr

Pro

Thr

1060

Cys
1075

Thr
1090

Asp
1108

Arg
1120

Pro
1135

Glu
1150

Phe
1165

Asn

Ser

Tyr

Glu

Leu

Thr

Ile

A3p

Arg

Ala

Asn

Pro

Asp

Val

Tyr

Asn

Ser

Pro

val

Lys

Bsp

Thr

Arg

val

Cys

Gly

Val

Ser

1065

val Asn
1080

Gly TyI
1095

Tyr Glu
1110

Glu Phe
1125

Tyr Val
1140

Trp Ile
1155

val Glu
1170
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Gln

Asn

Glu

Asn

Thr

Glu

Leu

Glu

Glu

Lys

Arg

Lys

Ile

Leu

PCT/US2006/033868



