WD 2006/ 036787PCT/ US2005/ 034150 1 DESCRI PTI ON PROMOTER MOLECULES FOR
USE | N PLANTS BACKGROUND OF THE | NVENTI ON Thi s application

cl ai ms t hewprh@lgstx¢7 of provi sional application Serial N1/US2005/034150
560/ 613,081, filed Septenber 24, 2004; the disclosure of which is

i ncorporated herein by reference in its entirety. 1. Field of the

| nvention The present invenbESCRIETHIES to the field of plant
nol ecul ar bi ol ogy and pl ant genetic engi neering and nore specifically
relates to pol ynucl eotide nol ecul es_u Of 0 % Wlt essi on of
transgenes in plants. EROMOJER MOLECULES FQRISEAIN P,

goal s of plant genetic engineering is to produce plants with
agronomi cal |y desirabl e chg{i@RROBNDGF IHE INVENTION ances in
genetic engineering have provided the requisite tools to transform
plants to contain and express foreign 15 genes. The techngl o iQaII
advances in pl anfThisr appdicefioracioBns dd PRGN, BYOVisiprRh gRPlicalign Sgrial No.
researchers 613 %Ef 81 SKAGS0E 51 DOOA ML S Lo PhiSK Y iBeorPdteidd ASrefh
gene from a hetérol’ogous or native source, and Incorporate that

pol ynucl eot ibgecforrhecinli® entitety. a pl ant genone. The gene can then be
expressed in a plant cell to exhibit the added characteristic or
trait. In one approach, .expression. of a gene in a plant cell or a 20
pl ant tissue tha 'doe?‘%‘ﬁf’f)ﬁ'ﬁﬁﬁﬁﬂ Ilexpress such a gene nmay confer a
desi rabl e phenot ymi ¢r&Edtatentibi raaed faethe Gpiaroiatdn; mote@nic biohigy and pfant
gene or part of a gene_in an antisense orjentation crlay_ pr ocfuc? a
desi rabl e efgeagic mginspringepnd mEreotrerifirally; relaty te pphaudsdide grolegyles useful
endogenous E ' nsgenic plants with various
desired X haggrc 8?"§%§S%é%q%ﬁgfg&foupghﬁé advant ageous to have a

vari ety of pronoters Desqimidoce Rppated Axpr essi on such that a gene is

transcri bed efficjent in the _a nt necessary. to _produce t .
desired effect. B%ﬁ?eg%é%IOfoé[%l BPHEH EOgPe ﬁeltsﬁc?alfrf);‘\/ucien%r%g\sle‘&lth
ger npl asm ha%rc@lbﬁ&aﬂsi%@i%% tRarhGHisHEAGE t@fts. | NYdvaskesiinpenttict enpfirering
traits into Crop plants, often referred to as a" gene stacking

approach. | rhavhipsovidsdribaedquisitalteolp e rapsfesm Rlaps &0 PO ANA e&PIgF foreign

30char acteri stics ' r Ny g j AT

o ton de 1 i tnerie RS uBERH A AR h BB sR A epalubh thve
mul tipl e gengsbhledtr&eacrans tdkeatn eaginoge pelynsclewidalmatlechlgsudoas rg@ehed
for optimal expression, leading to a requi rement'% t%agr ﬁ“ velrsqe ]
regul atory dr@menieierologeys FRalike SPHES 4 JRCORNE POPFRFEqt s fRolepyle
| 5 apparent {33 pRl kiRineC O ine Rl ARACEXPFASHE M Akt dHOY|Rhidithe
el enent diversi tg aré 1nportant in plant biotechnol ogy. 5Nunerous
pronot ers, vdddehcharastastic vetrdih Tyl untaperendhs expressionios & erreis arnlyd gell ar a

the literature. These inglude,the al i th

and oct offi néﬂ%t&;ntf‘ﬁ'é%ihaf SR W@%e’l&ﬁé}?i%yéﬂ% %%&?éﬁ%?%&ﬁﬁble
pl asm ds of Aanabsielearitum bnimrRiraghonsh, aaskciiponcald gome vt parsofe gaptie s
such as the Caul iflower Msaic Virus (CaM) 195 or 355 pronoter .(U. S
Patent 5, 352060TFe CCEMRioEangy BrAdReT avisketle FRfectqbpIFevaRiERe ahAHiiERe
(U S. Patent .04 6. . 5,322,938; 5, 359, 142; and

5, 424, 200), eg(ﬁ’ges%l %olé—%ng%@%én%gssg%g' Virus (FMW) 35S promoter (U.S.
Pat ent 5, 378, 619)For Tiredetipn arfotausgenim dlants meitlo ysrioushdesired aharatiemstics sig d
in the creati or] gfﬁ éonstructs for tr.ansgene zx fess%,iﬁg i n Ianst,s.S ch
Ot her s ul VG RE AEVE SRR A BB oY L PO oo SRS g piesisti
5,391, 725, S5nd28 odfblis trandthibed officicatl§ @8 thkAdhount AdckssiBPto produde e ddkired
6, 232, 526; and 5,633,435, all of which are incorporated herein_by

ref erence. effect. The commercial development of genetically improved germplasm has also

advanced to the stage of introducing multiple traits into crop plants, often referred to
as a gene stacking approach. In this approach, multiple genes conferring different

30  characteristics of interest can be introduced into a plant. It is often desired when



VWil e previous work has provided a nunber of pronoters useful to
direct transcription in transgenic plants, there is still a need for
novel pronwoenes/sbish beneficial expression charact eri stpCEUSI0E/034150
particular, there is a need for pronpoters that 20 are capabl e of

di recting expression of exogenous genes in dicotyl edonous seeds. Many
previously i derntdufing dnyitipegeressntfoss plantghairagoh genetipaoguletedragsontrolled for

| evel s of expressjon required to fully realize the ef | .
expr essi on oPPE’E‘PL‘??‘tPé Sla%’ﬁg%&%%tar KIS %ﬁngkoﬁldgvﬁtrsg _regﬁe? eﬁ%}&fts' In light
therefore, acpgrRds ifll dhe cahdideitionk,ants ageRatt it eftghaleenttdl@f kate expreetion
pronoters for use in dicots. 25Summary of the_lnventjon The
present i nvennd gty elemeniglipereihoire papariat inplast Bietechil®- as sili que
wal | preferred pr - Syt | "Jeb&THRA
o promot or st hat SRS ARBR? ARG ard SR i IR, B DGH celiEel T
| evel s i n t hehesiikdraue. Wahesecimoinde ehie wbpdiina rsyntbedeemos) promwitremidedetopine
Silique wall preferred promoters are useful .for. prqductio f .
30t r ansgeni c SPrh#es (%gt Rroedes e?fr%@gantwmof'&duﬁgs@aﬁ%@? d)ge,?gr phecgigr

not limted ttr?meofﬁkikﬂ hROR1 daukBtiaR! proRbRELith Gdahd Chulifldldr Mosaic Virus
proliferation, Oor mcronutrient quality.

y. WO .
2006/ 036787 PQTAMSRODS/ @3pEsgomoter (U.S. FaisneS.rbeinea Vi HS proawisiiwith a

i nvention praoyvide r onpt j si . J | .

Subst ant 181 1 yioRBTETDEBUECE SES Jo Pt S 858 eGP o8hies, S 32 P e HEPAS and
the group comsdstiony eid SEQHiEvNOMoshic 8/inanFMY) @5Sapyonfiatery (.St sPaerd
variants thereof that are capable of regulating transcri tiag_ of . £
oper abl y | i nied¥85 190 Theraareneterandparinus othes have bren isqs) 1, Mg freation o
activity. In | . j Mefil pPEALBRGR: described,
pr ovi ded heréugﬁg%dfﬁzfé’?ﬁrﬁ%%gg%b’gﬁ&p%s@ﬁ’g&gs?nlgggrst A S o o
75, 100, 125, fod EymRE0n (RSOPat@095,335025; SM28,14303,4460858; 6¢193.12405.6 HHEP9;

doschi beddnersh A InChAm g T >l i hilieR SERFREHe o
8, and 9. 10l.peaiether enbodi nent, the present invention provides a

pl ant expression construct conprising a_pronoter conprisin )
pol ynucl eot i de sedbie @rayiawstwerki bas | oo R JyBREr ngﬁ%‘?@?%ﬁgﬁ"%& fiyect
sequence desgr] rei - I el &t £Feld PP LRI HOHOt ith
consi sting oﬁxﬁg%gpé%gl\i&&nfg%c E%%?’)Qtsergf@asﬁy frggrrents or gi)\&/ari grnst gn

t her eof , whernsnsfidal eppsdon tieradteistper hlpaytidulanktberetio a aced fonpromesars|that

pol ynucl eoti de 15mgl ecule. . |n yet another enbodiment, .the

D evont {Rverts GRDOHS o diccting, prTanion of Progtious; RaR i Panoieifons seeds
a plant expregshPhreRasly WntiGedrbSbie fiPtoPéwde Biopetiats ky lkhds of
invention. In one enbodi'ment, the construct conprises a . .
pol ynucl eot i depeessjior mewiired e tfuly irealizy trobwebiorisexprssion of prgeird senggen

sequence sel ected fr h . (@ 1S 1 | 13593 -é\%‘-n :

and 9, or an W%%ﬂ%ﬁ]g}ét& @I&'Fzrlgésnt%se?&grre’ ?@%P?)Itrl\{sﬂggjﬁtg{fgo , %ﬁ?gr eln eéglllgfor
promoter is opgehPbiotarsfoedsdia dicots: anscri babl e pol ynucl eot i de

nol ecul e. I n anot her enbodi nent, the present invention provides
a nmethod gf nmaking a veget abl e o§hmn&eyWpf theilngentiog St eps of
incorporating into the genone of a_plant a 25 ronoter of the_.
present invention Bireprasny invieptiuralaesator RraKetErs @é‘b@% dessribrd ap etbigpg avall
nol ecul e conferkli drfk band ' A ' :
plant to pr od%rg%enls%g @é&%ﬁdlﬂgi#r act isﬁ{ H?ﬁgﬁg%e?ergeﬁd}%%ﬁ%?glﬁegﬁgﬁﬁiw
the seed. |n ygtessiatofieperabip tidkedegees otigglienlesels iothe silique el camperet mdth

for making food or feed conpri,gi hg ohtaining a ant of inventio

and prepari ng?¥ ?r&&auf?oﬁ%%eg W%Maﬁﬁéefgﬁf%‘ﬂ?“’ J[e_ﬁf ?fﬁﬁf‘ﬁﬂ%? _E{ﬂd.uc on o

30The forggoi ﬂilglsg&ﬁc HidEY wRBPEEHS) Qbed! HALsPT TEABLindAY¥E Muk @Fe Wbl limited to,

beconme nore apparent fromthe followg detail ed description. WO
CBeB

2006/ 036787 PCiitei8g 0030 0@t pOtein galisy, cekbpiolifsatiopnorgniciaairsatiielites



SEQ ID NO 2 sets forth the pol ynucl eoti de sequence for the priner
GSP1. 5SEQ ID NO 3 sets forth the polynucl eoti de sequence for the
primer APIwOSHQ&SNO 4 sets forth the pol ynucl eoti de mEmuRNE®35160
the prinmer GSP2. SEQ ID NO 5 sets fosth the pol ynucl eoti de sequence
for the primer AP2. SEQ 1D NO 6 sets forth the pal ynucl eotide
sequence for the proneembpdimesbthegmesenbinyention pyavides @ Prameiprecomprising a
pol ynucl eoti de_sequ e for the.P: -0 12 1 r :

ID NO 8 set E&%?C?%O%{ ese&l)l%c%ugfbg%aﬁﬁ%@v\éggaéﬁ%ues o% ?ﬁgﬁ&ﬁemde Sequeﬁgé?
P- BN. SW2- 0: 1ieqiédffoinathe group conSERgl dD JHQ IONGet 3, & and b, drtvay fragments and
pol ynucl eoti de sequence for the P-BN SWB-0: 1:2 pronpt.er. 15SE II?@EO
10 sets fort Haigses pbirsefudieb Are feralle intssmeBne {1BsHPtioR of4al y  Ligges
ID NO 1% se . i it O el efo diments,
417636, Se0 PEYRBgod B R F g By R i ol Sl RO dimnts
primer #17668.fragE@nt &f NS:quBcesiproyided herhint in defirsidyas sompusing et ke abowess0,

Sequence. 1 or 10D ipy 10 Y2265 205 P e B4P0A0CHABEDE FRL 1660 o

pol ynucl eot i gg§ @8HEARRs fRklcbhesPbf BB off 182 0 motrQeliltndés ddfrib&l Berein,
forth the pol ynucl eotide sequence for the prinmer #18115. SEQ | D NO

17 sets f ort includng dosaxaeples SEQIDNEUSRRADMNYs: b 2pd Prrer  #18167. SEQ
ED NO 18 sets fo i q f . i :

#18206. B0 1 D not fVE; SRPERHEREIbE 38, SR RRRn JRbuEs sk e prespion
pri mer #1834QonstuciSkpiRitg ™y pPdnstet sorfiprisirg 4 paypolephide begoenodesubstantially
sequence for the prinmer #19944 SEQ | D NO 21.,&%}5 f.orkﬁ%the lected
pol ynucl eot i H@I@E’@B@“ﬁ_&% 3 BRLYRYFEOBAF FaquenYey EopaT %r?]ﬁ .eWpLeetS_S ecte
forth the pomﬁp&{egbﬁgleoﬁs@iﬁgwswm N@f389,18,taadf9; BOMRNragh@tsadNiafignts

P-BN. SWB-0: 1: 2. 30Detai |l ed Description of the |Invention The .
fol | owi ng dethenécf] wirsreim saiduromeisr & epembly finkd o Barscdbable polypualgpside
pr esent Hventié)n eand to guide those of ordinary slcill in the art in
t he prac |cenbc’f1 c[u%e WO 2006/ 036787PCT1US2005/ 034150 5 present

invention. Unl essn gtthafotics @mbotieaknt, tibe presait énvientidveprovides s tmoggenic plant
according to conventional usage b%/ those of ordinary skill in the

rel evant art stahly trnsfrmed aviih a plat rrossian cowfychrOPREEing @ Hropatey provided
refers to thﬁa_sﬂhg%%mﬁg. In das bnisoainidRond dobiénel BNk LpBRidedtide

synthetic origin, Le., a polymer of 5 deoxyribonucleotide or
ri bonucl eot i dequsase sybstantipiée hpmelogous teagl pplvovsledide Seaueness saleciad) framthe

to the 3. (downstream. en . rej hr .
*pol ynucFeot R PuaaRE~! PERPNGS: 1t e Sy Sl Pfurs orpesiers
mol ecul e. Thengdresre Releadinl 6&d fRomBNA iD as@sbladinkel tof ®tadhscabadd pElyRucleotide
1.822 is used. io Pronpbters As used herein, the terna "pronoter"”
refers to a peAlgAR| eotide nolecule that in its native state is

| ocated Upstream g ofoimbOafddiail el RAeh: it @ibn GRARMS AmdfodPeMaking a
reading frame (or protern-coding region) and that is involved in
recognition aegetibladiilhgonfprifiNg thelsiepe rod decapartihgointe thepgenpwe g 2 plant a

(trans-acting transcription factors) to . l5.nitiate tra ription.

bl ant pibrmoPEms oh it GV RRY shfdY Pttt b FableBPARE pBhhleotlde
functional inyQb@id o6k fRARLdiL d/MeprBleBNEonpng EREWILE iR Blant to produce
functional in nost or all tissues of a plant throughout plant

devel opnent . seeds, pidaentraptingie of! aodfer protens Eemdbe sped Iy yof anothes epnbodiment,
| t f dul at,i [ i i .
SECTRER ot R R -

pol ynucl eot i G thomeeitlod, and preparing the food or feed from the plant or a part thereof.

30 The foregoing and other aspects of the present invention will become more

apparent from the following detailed description.



20 a pronoter typically causes the transcribabl e pol ynucl eoti de

nol ecule to be transcribed in a manner that is simlar to that of
whi ch t he woawedss78Ts normal | y associ ated. Pl ant pr onot BCBUSA05/034150
i ncl ude pronoters produced through thd mani pul ati on of known
pronoters to produce artificial, chinmeric, or hybrid pronmoters. Such
pronoters can al so conbi ne ciBrief|Reseription phtheSsquahcespre pronoters,

act i ve-promot e WGP b hp T P gy RIERH, RRRt R ARE P REE 1L

Thus, the desb@Bterconstruction, and use of chinmeric or hybrid
pronoters conprising_at |east gn i s-el enent, of SEQ D NOs: 7

and 9 for nodul at¥ @H&Oe%ﬁ?téggt?ﬁﬁes?% ?Oé‘ff}?fqlu?‘??%é%‘ tB‘BP’QWﬁ’E:‘F@%{*i de
sequences 1 s enc%ﬂ%ﬁﬁ%@oby s&tD Eorf 1BS BOymhdIRIRE bRenc3FAShE BREhePAPEI N,
the term™cis-element™ refers to a cis-acting transcriptional

regul atory el enerSEQ FatNQohas Hrtrthe ppluecleptide peguencerfel the poner OPPHf

gene expression. 1.Ss-.el.e t function t.o bind t JRL
Pactors, trans. aciiaOnv0: SEA FIEY b SopapEogsetBlicc HARE Bkt P2
2006/ 036787PCVS2085) 8341806 Gtk @atH tht Bolyhadletide Bdqueiive fSOM® primer D11 nco.
cis-elements bind nore than one transcription factor,_ and
transcription factEOmEQ: 7 sete farth thapelymenlsatide ssnuengerpithe PRNGW 10:1:2
nore thap, one ci §e-1_el enent. The pronoters of the present invention
desi rabl {° coif3°R ci s-el enents that can confer or nodul ate gene
expression. G s- esEQED NSO 88etb foriltdibn polyinedediiye sequandsdior the #FBN.SW2-0:1:2
techni ques, including deletion analysis, i.e_, deleting one or nore
nucl eoti des PPB¥¥he 5 end or internal to a pronoter; DNA binding
protein anal ysis g i6 125 Get férﬁ?ﬁ@?b@hh&&ﬁd%@dﬁ%ﬁ@tfb@me_P-BN.SW3-0;1:2
interference, electrophoresis nmobilifty-shift assays, in vivo genomc
f oot pri nti ngpioynoksrgat i on- medi at ed PCR, and ot her conventi onal assays;

or by DNA sequenc 03 LA i i . i S- i
by convedt i onal 1570 N6k b S RELYBE Dol deckip U Bl @ RAibcFRIZESS
structure of a ci SE@IMENRQ 1¢asts Bt the pbignuctdotide edubncerfut thg primst £17686.
substitution) of one or nore nucleotides or by other &f?fgtéem'i on

met hods. O s- el end#@ MR ha seipforfinibg Pplymaqieatide sqauensg F QTIEET 7 669.
i sol ation from pr B3t RGIHIE pSNRHLIS)REBRuBnceaBkLE BAMERATVARE.
synt hesi zed with g%{g?[ﬁ%%?g%?tg% ng Ru}é’lﬁeoti.des hacte cont gi.neuseful
restriction enzyn8EQIEENC: d4 fetsifdrtlt the polysudientide seanaacs fenthe primar ¥ 51210.

I n one enbodi ment onpt er f.the present | td '

i 01 pl 0281 s- o ensHeALRRER T8GR SRpRIGR T R b e BT 1200,
overal | control OfRQEIENEX N6 66 if&th the PoBminledtids segemveiforihagritner #18115.
cis-elenents fromt hgtﬁolﬁﬁnucl eoti de nol ecul es of SEQ | D

NGCs: 7, .8,
and 9, are identiPFQACUNOhYT selbrrtiethe pplygrcleatido gequensearie primer #18167.
specifically to i ' 18+ Itg,ﬁﬁe i BBl thSthipkifieP#18206.
sequences. Ci s-el gﬁggﬁsﬁ%ﬁg%%e@p%gg? [ véfb;]dg(rgéqullegati vtel}égll) r ggul ate
gene expression, SEQANHNAQY 16 mets et e golynoclsatid® hequeneesfonthe privent1 8340.

t heref ore enconpa ci.s-el enent f the disclaosed pr ter.s.

Used her &t ho S CENRE B SPE Ho e ol Bl SR BF B Bl fer Afoous
pol ynucl eoti de 25gnBires NiCE 21 bR trorde iR palyhlclefive Redueadefonthe peisien 1 9ok,
percent sequence |dent|it\]yﬁbvmth the pronoters provided herein. O

particul ar i nt er eSEQIRNEY12¢ melsIfath thaeohpihedeatide seamsaseeaiiihe §{d bp fragment
pol ynucl eoti de .npbl e Lison in plants to direct transcription
and have at F%W%%g%g%ngence identity, at |east about 80%
sequence identity, at |east about 90% sequence identity, or even
greater sequence identity, specifically 30 including about 73% 75%
78% 83%;;85% 88% 92% 94, Mipifhl N&Yipldter A8 Tavéad®ymor greater
sequence identity with the polynucl eoti de sequences of the pronpters

descri bed her ei n, Thorfodlening delipitions aad mefhalycamerprided tapgtie driing the
present invention and to guide those of ordinary skill in the art in the practice of the



WO 2006/ 036787PCT/ US2005/ 034150 7 operably |inked transcribabl e

pol ynucl eoti de nol ecul es and are substantially honol ogous to the

pol ynucl eawodaossaepaences of the pronoters provi ded her erQr/es2e05/034150
enconpassed within the scope of this Bfnvention. As used herein, the
phrase "percent sequence identity" refers to the percentage 5 of .

i denti cal nuwesewt ingiesionny Wnlpss pdaervyisn poted| tetrs ¥e 1o bgredeetopd agpording to

reference pal ynucl I . IS : ry strand) as
conpar ed toch eélglf)gagg]f%%&gﬁégg??ggr&ng g%ﬁlelﬁ?;ogrye%?%ﬂtg%hpl enentary
strand) when the Asnped dgtedn)diesplarase Spelymedldoida mojeratt” (refershto the single- or
appropriate nucl eotide insertj , fdeleti.ons, 0 aps totaling,less

t han 20% of @H@eﬁgﬁ’é‘?%‘n@&% gﬁme(’fg%‘]m’ilﬁé’fvﬁyﬁ%&? SFEohfard g%lxﬁﬂ?f of
Optimal 10 alef, QAL dS Of HERER edtlE babdsOrkie1iRel§,QoaPfbrf @i 54(

gﬁl@x‘éﬁm)
are well known to those skilled in the art and may be conducted by
tool s such amdtdithel3dddwisoerst)®gyl- al gorithm of Snith and Waterman, the

honol ogy alignnment al gorithm of Needl by r
simlarity met hod&% Segglgﬁﬁ%ﬂ}e ﬁ?ﬁaﬁ Bﬁg}é,ﬁ&gngﬂﬁr ggé;brle{;lep%?%ﬁ%e&nm{cg of
conput er i zed, dRhREBIESHbREFe.0The hiegrRnebges for MNA buseh aneet @A, at 37 CFR §
BESTFI T, PASTA, 15 and TFASTA avail able as part of the GCGOD

W sconsi n Pack®geesed- (Accelrys Inc., San Diego, CA). An "identity
fraction" for aligned segnents of a test sequence and a reference
sequenceld s Riomotensber of identical conponents which are shared by
the two aligned sggue . di,vi ‘ I g%ﬁﬁ id6 YRR :
in the reference se%ﬁfgﬁglémélgh\értr%%ﬁ,@%ﬁ%&% %ﬁ{ééé%'??r r% élfignce ifthat in
sequence or ig pithlel #ite deldcard vpatamfort Sfeto2d transletiewnl slag apdem o€ an open
Percent sequence identity is, repr_esent.s& as.the . dentl‘iéc;ély. fracti.

(s 100, TlesRE (5PBIICRAIBE TREPD ABT JRECE YT B fURRIRE HY
be to a ful |5$<§H%BP}{M %)/dlﬂﬁkr%&tﬂ[%d%%ygﬂﬁ&n@ trads-BErgi tiAsdrpEbR lctorTto
pol yRucl eot

to a | onger de sequence. As used herein, the term )
"honol 0gys' rieftetestransetipton: eddplagtt pspmplert istanefive s moaratips progryier that is
bet ween pol pucl eotj de_seguenc i f : I all
positional i fqnp m Pl.salét. ?E%é-e%élﬁgg&‘g’%:@?@ﬁr@g%ﬁnﬁ% :tlt?j lgfh 1&5%01182 8’8

herein, the §RnmdTaphRdgyoagnat pehedsvelauidne Aopplkpt profmotir vl by used as a

(et onal PLOReLL S arole, L LSLS0! ROLUEL S0t L0 TELECHL S5 Sty
el ements. PolynUGLeQIIAE Viﬁieﬂayéfa%baﬁﬁcéaqm' RGHHNRPBIyMAE St deahdIadule,

conditions 3 ey specifica hybridize to forma duplex nol ecul e.
Under these gopdirbotenntypically esauesss tthe atranseribelje neglysiediids grelecwpeto be

ol ynucl eoti de nol ecul e can be used. a . pr i mer ' -
gt hgr %Jpol yn:ﬂ’l“’éﬁ‘f‘]?e@eg]n% In%a(‘f‘i'ﬂﬂe@“ﬁlﬁj H%ltsmﬁag?tgpﬁgﬁgf gv%c% qgggjr%rh&aeé gseﬁ&ﬂaﬁy
"stringent coReliik®NBlni fohbRaldAnatihe fekictat prididediRgagitte eanipmlation

hybri di zati on WD 2006/ 036787PCT/ US2005/ 034150 8 of a _nucleic-acid
probe to a teof yeowmuspmplersaty aroduce artifigial ghimenic ATaRYBRGCPEMOteSE Puch

sequence of jntere . =1 L [ di I ﬁﬁ%‘l

di scussed i nSa err(%%%(n @go g{,ﬁ?@g%% Elle%gg%iﬁdjlnggﬁg?{t gpglgjc egf,i%"g%example;
sequencess of b hklify €Eaaioldgoverbnutorgelienieat trsmchctive prootar vathi iisi awn pagtia
selectively formdupl ex_nol ecul es with conpl enentary 5 stretches, of .
pol ynucl eot i ;CWI@EGF%‘W?’%{M?\%BUS’ w@?ﬁr Fps Gt{"ﬂe“%{ig‘b‘aﬁf’?a’f”i%eﬁ“’
envi si oned opey, Ry ;ﬂsﬁbfeﬁs SR RiPADN: 1484 YonB @isCMRHe: 0@ BEQOID NOs: 7, 8, and 9

hybri di zati on t'o achi eve varying degrees of selectivity of probe .
towar ds tar gtr meduletiog.théonprspionc af | apstebledinked mplmuglotidsl sequengosyis

one wll typically desire to | ov.. rel atively high stringent
condi ti ons t@@%?ﬁ@%ﬁ%@% ?%tfo,n'one will select 10 relatively
| ow sal t sgnd/ or hjaghist® mpeim ke eergO ik telepng)” safieh tas qis-astingetehobstiptional

about 0.02 Mto about 0.15 M NaC at tenperatures of cgl?)gzut 50C tq
about 70C. Arqgulgtory elemmegtihet wafras enappect of the,expssll contral of gengrxpressign. A

cis-element may function to bind transcription factors, trans-acting protein factors that



15 chloride/sodiumcitrate (SSC) at about 45C, followed by a wash of
2.0 x SSC at 50C, are known to those skilled in the art.

Addi t i onal W, 200dis6mal t concentration in the wash step ceor/bsoesizersted
froma | ow stringency of about 2.0 x $SC at 50C to a high stringency
of about 0.2 x SSC at 50C. Additionally, the tenperature in the wash
stay, can beeguiste easedpliomnBdnoeistlenagebingd moredhan omstranscyiptism factor, and
tenperature, about. 22C, to 20.hi st.ri.ngenc ditions at about .
650 Bt h ¢ SFBERIREAR AR TUY A B JReY Gt yEP ety RE08he cis-
t enper at ur e @tmdihe 18alpkoEABE WTthdbietdht MR¥n Hien AedithhBoasitantcisdlehents et
other variable is changed. Such selective conditions tolerate little
ni smat ch betoaeennfer pempdwiie sapricrpimssipanpisaelements capferidentified @y a number
Det ecti on of jpolynucl eoti de Yi.g h b0i zat i i .

o those of BT R IRy FHLEE eRel 3 atbhdl 6 i dfolsnilEb s TR
4, 965, 188 ange 54 %fd 99 3ntamel #Xe prinastar; DINA hendiag hootsinodnalysis nsiiiy BiNasn 1

anal yses. Honol ogy can al so be determ ned by conputer. pragrans that.
al i gn pol ynuerespiiesh BeBYaite bieliErnse: QWPW@‘%‘E’P il ”51‘8& assays, mn vivo
pol ynucl eol i 8nd By Q4R mediatPERX AR LERY e MRS 46874, 3k By
stringency c%ﬁa'?‘?% %ﬁ%ﬁP%%%u%l eotl_?ei: o!% mol ecul es from 30 different
sour ces t hatDNKaseuencki gpnilaéyraselyss withnbiogy cy-elemeniomotif by corventional

"honol ogues” Met hods wel | _kno ope_skij d | e
be used tb id¥A quﬂz‘e?ﬁﬂo??&p@}”§°nofneﬁ’ﬁ‘ﬁ%rt§§te ﬁﬁ%isﬁjﬁugg P?/i%t §1§'§|1e?1n{e %EB? g
t he pronot ergrigserdikesy Befhgidesis BsubdRHRO) GF 036 FBABETIIENOS! @Dy Diifer

9 exanple, cDNA libraries nmay be constructed using cells or tjssues
of interest comdentionelemedoly depemeifs Ganbs ﬂ%ﬁ’inﬁ‘&%é'n&%?agssg? fsis or by

pattern sim i ahd0el B3kofbelNa AARIPIARRAT] BRFAHRFEAL B o/ hRs 5N
sequence for e 1dentifired gene may then be used to isolate the
gene' s pr onpidditidnal flénkirtghexlcotidesalutt eontzintisefnl r&gEctionenzaxe figisdo fcgitats
Pat ents 6, 096, 950; 5,589,$ﬂ§3; and 5, 898,096, incorporated herein by
referencé A&@é@%ﬁ’ﬁ?lf&}‘?‘” Wlcriptional profiling or electronic

northern techni QUESHERYHRBIMERE dhd Frolf@e off YnegsB&st Baréhidgh edinprise multiple
expression pattern simlar to that of the pronoters_described herein.

Once these geneknisatseraple of whirdneonfarea diffsient aspeeinte; e £Vl qoatrol of gene
isolated for_further character] 11Q0; €,cid ex@nghs dheS e
6, 506, 565 an@ 6448, 339, J %ﬁé@%&%%@g{n@ ’hé’%ﬁfeﬁ%\moy refer ence. y'i?'he ¢
el ectroni ¢ neEwldelen of SHPMUSOs:T e8satdd.aaco ifrntifed haggdeaepeeregrams
anal ysis which all ows sequences fromupultiple cDNA |ibraries.to be
conpar ed2@| e€esiassd éﬁ?q@caglé{stgd ?i’r‘i‘fba}séei%fe i:s d?lﬁ_gmrg’egreg}ogﬁse_ %eﬁetqlu?l}cg%
i ncl udi ng abpndangehd hafFeithd GRskidély op ﬁﬁﬂv@ly febibe ERbldxpichiaT, degending
exclusively to EST sets”fromone or conbinations of |ibraries. The
transcri pti onathepecnlitionng The praseirinepution tesefore)Ruaommesisn sifrcleraeninaf the
used for the systemati ¢ rénni toring of gene expression profiles for

t housands of dld ¥ PIYAPESDNA chi p- based technol ogy arrays thousands

of cDNA sequencesA@Qsed Ifuinahé plgtielavntanilhly homblogyss”arfers to polynucleotide
si mul t aneously hybridized to a popul ati qon of , | abel ed cDNA prohes .

pr epar ed 2§ r omofaales Hinb ety W@F%%P_S%F?mﬁll p?chgﬁq?%gﬁengmw ths
direct conpapaliage ANaLYS] ey ©OF GaH:AAr et 2o AP ARKIR ndBcules
used for thePisolati‘on o regul atory sequences such ‘as pronoters
associ at ed wiwhbreithtieepdigmekotidenmaitotlhe funetiivodinrpdants te Iiérep @anserntion and

di scl osed herein can_ b tfied. Thgse, skilled in .t ar n. creat
promoters t hBtvenzh/gasy &E‘i’%h%ewmeﬁgmﬁgf’ ﬁﬁ}g?sgﬁb ?‘&e%sa?/&f ﬁiur? %ge ld%%tg& &
pol ynucl eot %sﬁﬁ%&@g% %&fugﬁ&eidsﬁtgﬁpbﬁﬁ&xp%rdat&_sé eaRBtidbmitg Npeeifically

25 shown in SEQ ID . 7, 8, an may be m%dl floe or al teroed to .
enhance thei inchuing dtout A3badr%r 78%6i B, 8 $1%s St M5t Yo 80%s 97%, 98%,
alteration of ol cl i ce. | ' ;
sel ected nuclggg“t %o%gaqgrse&geéfgﬁdse ﬁ%&@ﬁhﬁ%hé@gﬂ %tf"ﬁg%gg:?é‘% ngg ggfr%r%ﬁers
described herein, for example, provided in SEQ ID NO:7, SEQ ID NO:8 and SEQ ID

NO:9. Polynucleotide molecules that are capable of regulating transcription of




pronot er containing changes in which one or nore nucl eotides of an
original pronoter is deleted, added, and/or substituted, preferably
whi | e substwarbésadzbg7 mai nt ai ni ng pronoter function. For mx@aoRhes/o3onke
or nore base pairs may be deleted W0D72006/036787PCT/ US2005/ 034150

fromthe 5 or 3' end of a pronoter to produce a "truncated" .
pronot er . Owvgemblymiinked aisansgritiably pahynu¢leasidse mokersles egnd d @reet @@ stagtially

st o GRS Y b RO Fephed 258l ROOFRL i

transcripti QRcdhpagselivilii@the REGQRRE eis nventohch it is operably linked. A
m nimal or basal” 5 pronoter is a pol ynucl eoti de npl ec%{le tggt i S
capabl e of recr uiAsitsed herainpiha@hrsge thvEcepbseareres Hselw | pEEEHOHaS RFHEgEe

one exampl e of RAsAl AIARRALS Rh! ANLABENpAIGhNIE AL el Rle! GECE! befrefice

t he RNA pol yiherase conplex and Its cessory proteins. Variant
pronot ers caoljpeclpsthiduamttculeo (oreitampinplenipptasy ardad)d aDNfompared einesi st

techni ques or_ by chem cal nt hesi zi ng the, variant promoter or a__
portion therpé‘B‘I“}mlFQﬂ@v‘B&e ?%rli %mﬁ?pé% i Segﬁ)b@eﬁe@?dﬁ@dw&}wﬂceg are

engi neered ifhal i ARSI ed A witREl B RS ate MRIBM o RIORBEr 615, @618fidhd) or gaps totaling
ci s-el enent ?b%gtyacﬁvm, enﬁ%nce, or define the strength and/or

speci fi ci ty less thine2(h ofheereferemse sequengsl evepilisnindpy ofeeprersivisaihn Oramal
boxes defi msaﬁgg%gtﬁ eoz'l stﬁg%ogest fo?gﬁé%glkéﬁ'cgﬂﬁgﬁﬁ)% 'S?LHW AR W to those

ci s- el ennt réam o tra fon initiation site
t hat modul atsg;iited @i Her={nd Oay tRwehducteliBHyRosls excans e loaal civinmdogcalgorithm

pronoter may be produced by fusing a firs ro er.fra t
cont ai ni ng taieSwk | apdt W@theﬁ’Enlgqﬁ?Ol?gyoﬁ#%ﬁéengfww gg&g&gg’ggﬁdaﬂd
promoter fragneni §RLALD @ﬁd}giﬁlfpﬁﬁggﬁ&%@t&me@sgﬂ ehE Hiad, a8 paeretBBl by

pronoter; the resultant chineric rormter_may cause an increase in
expr essi on afonmpnicoipet tilgméritaticas of fesrsdeeifhms sugorssGARE BHESTEEL, FASTA,

nol ecule. Pro rs.,can. const ruct t

fragment¥ ora”gﬁlepm&awlgg%ﬁﬁpg%?@ﬁ? %ﬁk@%%ﬂ?ég? gielé%pagge, %f%%%cﬁlﬁ'bsan
such a frag @@%o,@ﬁ}.r ean¥iaéntdy Mastont fopalipel etgmdite of b Steatl expatcs andda
fragnents of the present invention can be used for t_r}g constthctLon
of such chi reference pasiercsrsthe memherpf 1detical GARPPRFRES YdHCh Prectrerrd Y dna P
variant pronpter BvVeRt | ' SnndibhisA e O fref:
limted to, algﬁ%‘?ﬁ? ugh%gn@&gwﬁyew&n?@o@ﬁ%ﬁe?%fgentp pr or?ot ers o? erzeélce
dupl i cati ng geqiidnce Begneent, riegitbmentiné referprasrogusncy see smalber ésfnep pert af tee
Patents 4,990, 607; 5,110,732; and 5,09 5. all of whigh .are. I

i ncor por edef;yechﬁg;ug};\@e)Eerﬁqug%quglilcesléél}%%y IS FopIgEFTIRS; asaﬁjeB 1? 31%11 %?’hgn
with the st atﬂ%@sr 0! aHRUbEBaRhL OF bid & rhdtd bolggslddtide sepentdsimay be to a full-
condi tions and procedures for the construction, manipulation, an

i sol ati on oflength motsmbeleetidessegaenge or Fopsrher thestolder fof é@ﬁg%‘sl?‘ﬂynucgeonde
pl asm ds, etc.{1 as 30 well as the generation of reconbinant
or gani sns antl #&Sscr eeni ng and isolation of polynucleotide
mol ecul es. | s adeathbRin, drtadh frniology” pefants the lewhpf sistilagity tepercent

pol ynucl eoti de sequence sho in SEQ ID NOs: 7, and 9 jncludes,.an
Pangt b of s s by iFer ESBPAGCo o SOURRIID FEPC 1ITB0aPERISnPaquoHl
sequence th%%eht&rcz?apaﬁééﬁen% sitREHhAiRGHRN AP8dcalteyeid, K @hm homology also
transcri babl '@ pofynucl eotide ol écul e. For exanple, the pronoters as
di scl osed i nreGEQtd heNOrcep? of 8imikndurstioney piapertics peane difdereplopalygivseotide

del eted and stjll. be capabl e of, regul at.i I ripti .
operably i nﬁ’@lfc’ﬂ}B 'yhire E’é‘?ﬁ?‘?‘ﬁrtg theh BRS) %mﬁ%n%%%ﬁ%f %%dh%%ﬁgé?lr%b&o?s a
ci s-el ement gbyBnik h@olingaaERAnSEQNR £6 hoMBlogews Ren Anddardertain eonditions

specificity such as conferring enhanced expressiaon of qperably |inked
pol ynuc! et i they repeaifedllyshybuidizer oafomnt # siples malgciner Ergete thess gpagitions,

capabl e of regul atin - ol 0 hd LywhHeheqf Ldg
nol ecul es. C:B‘%%La%ut n I%/tl[u?%ﬁ% k ‘?&é%tgde?lﬁ’t én,eolgog&%%“ﬁtsléé gﬁéfe?ggéi)ons of the
probe or primer to identify other polymucleotide molecules that share homology. The

phrase “stringent conditions™ is fimctionally defined with regard to the hybridization



30or nedi ates transcription of the gene of interest in a cell.
As used herein, the phrase "transcri babl e pol ynucl eoti de nol ecul e"

refers to woyeamlsysucl eoti de nol ecul e capabl e of bei ng peEOS0Sd3EG0
into an RNA nol ecule. WD 2006/ 036787RCT/ US2005/ 034150 12 Met hods are
known for introducing constructs into a cell in such a manner t hat

t he transcr iobabheclgohyidunbentd detargst aucléie acsi {ireaniect ipgegulan g clgic-acid

functional nRNA nol ecul € sl at a

as a protei ﬁe‘BWB%ﬁRfftm © %b?%t?é?%“‘ﬁ%@ dization, pﬂégen %lg{ug%ﬂtlﬁé%éﬁr%ﬁﬁgz
capabl e of exphes® n,gcc%ﬂim NGe nlabléoﬁﬂel s%@lhdne@, of me@mteut inoeritiohirayt bes
transl ation of a specif nol ecul e of intere For. theﬁg&actl ce

of the presentd lﬁmvéml‘l @ihllt)fc’@?n%mthv@b{aforféo% ﬂo ules PRSI
preparln nd usi ng ¢ |ls are well known to one
skil | ed tsﬁgtcﬁ?st&m&ﬁ?%#ﬁ%%)% e % ngﬁook et Constructs of the
present i nvent| ODependith blyplna:qiﬁhyammmsmnad ene mmyedesite t@p@pb}ﬁl\garymg
| inked to a transcri babl e pol ynuc).eoti de I ecul
a 3' transcrpdifien Qfé?YﬁFﬁ‘éﬂtiQ?ﬁo YFUY?W@B% %ﬁé@gﬁ%gﬁy Oﬁpﬁ’a |a(“5r?1lg
construct s ”E%éeé &ﬁﬁéﬁ@‘@ { il rédufideatlat Seladity,| cmRabillrggedlntdesire
[ es fr

pol ynucl eot ecu m the 3'-untranslated region (3" UIR) _of
pl ant genes t6 emglqy ralaBvelyhigh tstyinigens reondi BonsrmAoms: @Bhﬁbﬂ%ﬂ HL- P%WHH@@GT

such as the PI- er m. nat t

nopal i ne Osyrff’]ﬁggeéy %’W faé?%dk?égf%lﬁg?gg?@%s@g&%o r &citgg)r&%&%ﬁ fitie l%%t
are not |imyjed fut DG5M NACT anshpbethrésesf shoat 55@(: uma)mmfmaa t Ai lRslA
pol ynucl eoti de nol ecul e which can play le.in

transl ati on smigenbedngifionn@T E%H0RIE-dp tpke B’%H@F{ E%ﬁgﬁe%llea%mécepwm
expressi on Ckanhsgtﬂ?{génc ROk &% g X @0 (@D FON, e8°6).  1/ppeffiate moderate
i'ge ct €5 %erlve f

pol ynucl eot rom heat shock pr ot ei n _genes have
been 20 denmmsﬁ deftye doriditionn HbatcogeteeDRAphybsidizetion, rfop pxample, (G &

exanpl e, a S 5,659, 8 P

Appl i cat i5on 9%01132%% ‘é‘?@tfzégﬁ%lagdlﬁ Ut iggcr ptgrﬁ%‘{vgd]g%g ‘?% e(?#e)ihge 38c at
gfzgu?ggl Enlaflmglamlgg? Ff/vgd f rgﬁfla sou}'ﬂ?:e t hg?djtlid;mﬁlg{tlhe iy mmmmf gEﬂles
with respectwash ﬂt@eca@tbﬁéﬁleﬁp‘éﬁ@%%loﬁ’rsé@%fmyo?f b 2p¢/6 ﬁg‘f:eart %h‘?(%go[ i %@?“
25 those. pr oUTHEIY Bt LpHFy ARNERER 0 G R OB R LR rRE IR R sk D
descri bed abgwene maemﬂ el low strikgedcyt mnelmonantsmpmﬁamp@rawm yherd [28e4 te

nol ecul e so as_to direct franscr.i id tran

pol ynuel bt i kigh gsingensy &0 IH%PS&:E%]?CE'%Q e qtﬁgplplerame és%a?ﬂgéﬂes‘éaﬁlgd or
devel opment a%:ltﬂ%f”tﬁe% Rpbaffe bihe Qe eéricamradion S@dydoefi‘mﬂ@ tonseint whilethe other
pl ant cell n somnme 38 cases, the transcri babl e pq] ynucgl eot.i

mol ecul e Conmabbﬁlswhmgwde|SuCh@gﬁeﬁgfer@gdlgﬁnqﬁoleéat@é masr%atqlhgetween the
promot er pr oyl fdesd Yo JLANSCE BLM8l Anlingh! ANRhydiERPkERUIE: via

that is tranBP as a protein product. Constructs may

al so be consﬁj;uﬁa&ﬂdoxfx% Wteﬂdﬂﬁ)ﬁrﬁll tptthose «ff skilhin thenst sRNAherdéachinge of &FS.
other simlar inhibito

25  Patents 49651 and 5,176,995 are exemplary of the methods of hybridization
analyses. '

Homology can also be determined by computer programs that align
polynucleotide sequences and estimate the ability of polynucleotide molecules to forrm
duplex molecules under certain stringency conditions. Polynucleotide molecules froxm

30  different sources that share a high degree of homology are referred fo as
“homologues”.

Methods well known to ons skilled in the art may be used to identify

promoters of interest having activity similar to the promoters described herein. For



WO 2006/ 036787PCT/ US2005/ 034150 13 RNA in order to inhibit expression
of a specific RNA nolecule of interest in a target host cell.

Exenpl ary Wwoanegussabl e pol ynucl eoti de nol ecul es for i naompnaiozmso
into constructs of the present inventwvon include, for exanple, DNA
mol ecul es or genes 5 froma species other than the target gene

speci es, or eeasplegeDNA livatiesompybe abestuicteth veinggells Pf disaigs of antersst edhe

speci es, but are_.ipco ated i.nto recipient I b i

engi neer i ng STFEFHGAY F‘%‘gﬁgr B8 P s Y ce%PrCFsé%lfgjgh%Pi %ur?ggfrq%%rﬂe;%ﬂd?fnéhe
techni ques. EXAQERCMS-BEMBeBi. JRBRDINA Slqaematfon the ideheficiegent mayaharbd o
any gene or DNA nol ecule that is introduced intq a recipient cell

The type of ubiaoiisrdatadhedzenes prancis JaeiEhe PRACCRF IR e TSP S o
al ready present..i I N I bPINARSEQR a
differ en? o?ﬁge I:Ss %O‘)@?S(Q %Iréltig’g%ﬁe?nat et 9%’)91:9 g’]r %%?%%%ddglﬁ&?s %NA

nol ecul e conimniitély, teamsaiptions peefilivgss alyetrarfic porgiwme techriquees DX beoised ift e

di tificial dified ' .of T
of e B oS ML GENE PR A CHESERE SRR AU PR o woReTifhp eftban

using marke .rhega%ﬂ enRs 1S Ghdel Bvandtntigsii®idd,| theik hadnitenmaial kolamdtibat
provi de an indication of gene expression in stable plant_ systens

.. As
used her ei n fiileerpdimesterizationk efeeg doreexapice FsS-t Raterry, 65308782 apd 148,387,
pol ynucl eoti.de nol %Sﬁﬂﬁgs%fé e%e$§hé);éle%§5ﬁpqlo§lﬁ5ﬁeﬁ%i R rérs to a

scored il sdREPRHG Sting for narker gene expression in
transi ent aggaysterbesed Nicrico dnbigsie voHicls kilbws isaquenecsafiom Mubtipds eBN/R0
expression of marker genes has been é’ orted usi n@ a,[thvari et

t Fp

£
pl ants, ti sdibeariesdn dpeormpaticlasitgnieal : OTEBFrRg gr es??ﬁ%eg q%?ntlﬁes
transi ent arIﬁ‘&I@gg BHAahAGh #4e rﬂ%ﬁlaﬁén% iRt ot DRA el @ekcREREy to

delivery via'e roporation or particle bonbardnent of tissues in
any transi eriSTlsaist framsaye wsi oogpharjiops ahtlibsayicsi e Thofirangerptienal profjing

transi ent systens would jnclude but .are | 4. m o

el ect r opBr at'FIRBr 15@0&5151%%@11)9{)%113(1 i’gyd\zgorri %%nﬁsg%n%u?srsnﬂ%togg LS
particle borhardesirdtlessReGichbdds b geres ThisiDNArchit-basdth echrodegynirays
i nvention enconpassées the use of any transient ression s shemtq
eval uat e pr dhowsanés eficLy¥A FeTusRees PR GriupRs! %‘ﬁé?%pf@e%? PHRERS fi}f\{’lﬁ gneously
ranscr i babl g, palYRYEL Gablieod'B REHbEEDNANGLHA oy ORIRIA Baingibs o8

sel ected replyrb er genes, rker genes, or ‘genes of agronomc .
i nterest. Exdgnpteasceiforpisarttyfds salowsngdisact¢ammathtivo analyts ofexprearian e s

via an 30 approprjate delive syst worl d i ncl

/| i tod o | @arohaust Poutticiol & Rogoor of preplabEl sttt 88 af Blomotes
enbryos, flo%%cigtg@%gthdgg &RD, and epidermal tissue. WO

2006/ 036787P US2005/ 034150 14 Any scorable ar screen

I
mar ker gene can bl angthgr ¢mbaslimend e ayom §W1°Sﬁ]ﬁ%FF@Hb?fﬁP‘%gP£g%§
for transient .analyses of ¢ : r: e
present & nveriRBnIT B Hach ol BERSTL Rt 1LY THilons 47 1EE b BpRledh
i ncor por at edsdyvence! GmhepeBhuciéotide Shfegenef (i pRomlatserfttheprd@ni Pgdytion as
herein incorporated 5 Eﬁ/ reference). The cgﬁgéru %}s ontai ni pa. the -
pr oot er 25 or shoverintSEQ I NGsehs e e 8’@ T tﬁﬁwe{&gﬁé’o re
del i vered tocﬁa?ﬁtéﬂsﬁés‘?%dn@ﬁgfe%@ rdetiDa W Ali@hiorPerd T%ﬂﬁﬁciéﬁtidef&quence is to

appropriate nmechanism depending on the narker. e quantitative or
qual i tative asaP@Res nmudify sslectechsucieatides onrogiensplisgavencere Pssemethgds are

expression profile of the p t.er.s Q [ r
operativel y meﬁQ@awpdo &Eﬁﬁé’% glflnﬁéﬁﬂben%ﬁﬁ geq%g]?ér? grmiéé?%{ﬁsetﬁ ’aﬁ{??ﬁ%}ﬁtbg .
Thus, in onej;pLebal aeeticadiciRBimend dT0lkiplacd eefucntes ninl £ AURebastd IMSA

present invention as shown in SEQID NGs: 7, 8, or. 9, or fragments,
vari ant s 30 or ndifioation wipiroadher Sbfthe eenseih | 1Be Iressy Bpipn, @ “vanant” 1S a
transcription, is oper ' d.t t 2 MhBabhsRey Ue! £0biisigal
mol ecul e thanoﬁ?oi?fi ggnstg?%% Jéﬂaggﬁge%:nt g‘bh?c}al, B@%r eelngﬁl e, or scorable
promoter is deleted, added, and/or substituted, preferably while substantially

maintaining promoter function. For example, one or more base pairs may be deleted



(AHAS, aka ALS) described in Sathasiivan et al. (1990) for tol erance
to sul fonylurea herbicides; and the bar gene described in DeBl ock et
aL (1987) Wwor2ogdesbmsi nate and bi al aphos tol erance. | n oper/ps»isisisd
enbodi ment, a pol 3nucl eoti de nol ecul elof the present 5 invention as
shown in SEQIDN@ 7, 8 or 9, or fragments, varjants, or

deri vat i vesfrethehebt or Xzpdiof e pmmcrt@gtglpa@ uge)a{ ianRetsH] pramesier. | QregpenaB y

| inked to transcri babl.e u t|d n
agrononi ¢ i MEBPESE T Sou%eégs g&e@ﬁ%% ‘é-%lbfaﬁ)il’;ll%gllll!‘tgenllei,b?{0 déoglg%gmﬁlc&fe
interest” rgkeiof d progdidr dnf ahlientpsrbibieed el ilﬁﬁldm?dhaﬁgﬂ‘s affettalz the
includes but is not limted to a gene_that. provid s a desi.rab) e
char act er i stranscriigioasd @élﬂlatﬂ@;’ﬁ Pwniq’ﬁefﬁ? &’ﬁ%°11r#1t)1§ BH‘?iF‘ éj?‘ F’E)‘P%'@{Pr basal
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5, 550, 318; @ps@ggég"gsed FoRRIRide wolsals 8@%‘ fefheot %’,’%‘8@’?‘%‘@5? cffebitn? 8P
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libraries 5 fpﬂljmm.lengdet jmelwmlnmﬁeapmnf@s f@ arsebgtnw@mwn@l@t%@wable marker.

I(D -CIBKI n':? E(C:: [’1 o Al ti%ﬁ}l%ef %qul%alaﬁtrlcg prese PN F%E%ltiebbmre ];mﬁmted to

i solated f rOr&&ﬁ&lﬁ%{w%lyﬁablb@t&reTMdlwareare@sdﬁgsmglmadmaiawe(ﬁtm BeceR
wer e desi gned using the manufacturer' é)]ararreters for éh meltin

t enper at ur e (ﬂin:)rescamtdarq@us(&’ﬁ?érié@ff‘wﬁﬁb C1-ipapfeing F}B‘Fﬁ:‘tq{@ JoFig psistaned;
sequence of c|ope t@&ﬁ.ﬁ%&#& ajmgg(ltolg;;mA Ustil 2hIB6: E’é&ﬁtdn%@%drﬁéts,

was run usi ng Pt RE nome rarires as the tenplate and
fol | owi ng priielding those encoding proteins conferring resistance to kanamycm (nptt[),

20 hygromycin B (aph IV), streptomycin or spectinomycin (aad, spec/strep), and
gentamyein (aac3 and aacC4) are known in the art. Herbicides for which transgenic
plant tolerance has been demonstrated and the method of the present invention can be
applied, include but are not limited to: glyphosate, glufosinate, sulfonylureas,
imidazolinones, bromoxynil, delapon, cyclohezanedione, protoporphyrionogen

25  oxidase inhibitors, and isoxasflutole herbicides. Polynucleotide molecules encoding
proteins involved in herbicide tolerance are known in the art, and include, but are not
limited to a polynucleotide molecule encoding 5-enolpyruvylshikimate-3-phosphate
synthase (BPSP synthase) described in U.S. Patents 5,627,061; 5,633,435; and
6,040,497; and arod described in U.S. Patent 5,094,945 for glyphosate tolérance; a

30  polynucleotide molecule encoding bromoxynil nitrilase (Bxn) described in U.S. Patent
4,810,648 for Bromoxynil tolerance; a polynucleotide molecule encoding phytoene
desaturase (crtl) described in Misawa ef al. (1993) and Misawa et al (1994) for

norflurazon tolerance; a polynucleotide molecule encoding acetohydroxyacid synthase



GSP | 5' - GCTACGGCGATGAGAAGAGAAATAAAATG 3" [SEQ ID NO 2],

and 15AP1 5' - GTAATACGACTCACTATAGGGEC- 3" [SEQ I D NO 3] (supplied
by BD Bi oswoenssas)y7s? The resulting anplificati on gUTOR266s/088S0

i sol ated using standard techni ques welsl know in the art. A second PCR
reaction was then performed using the first round 20 anplification
product as t h@AiLARpika AL8hdestihieedfinSkdadiivgn pt #/n€980) f&SREerance to sulfonylurea

g : %%GAI ! Ie@% I é,)(l-__ﬁnc_%ﬂxé %%$e§l%@de Fnlq(ﬂsegb%lqg eggxllbg}% fg\f élufosinate and

25Bi osci encespialaphes Plepsideet of the PCR reaction was purified
according to standard met hodol ogy well lIcnown in the art and cl oned

into pCR2. 1 Topo (Im¢nerwsgeretorvdimeanbna wdyqusisaiide aplscplsr af 4he present
according (o C S | ' e Wy )

amed 2011 2, YRk By SR IVRGONS, of 9o SRS Rty R etfifves
st andard sequiisciofigcapebleodlaggiatisg annseptidrgris hogeyabBELAl teed transcribable

Bi osystenms, (Fqster Ci.ty, CA). To.facilitate further cloning, an Ncaql
o 00 vars. adCRTE9RE08 RIS 1 et G50 Erorataig AERES: 1 BF AR AgePh e

PCR pr ot ocol Iﬁ‘ﬁ&”’?ﬁggﬂa ¥ndnilie ifBEdMRefer € a transcribable polynucleotide molecule
2006/ 036787PCT/ US2005/ 034150 23 manuf acturer (PE Applied Bi osystens).

Briefly, appribgi includey thd inanbdjralnd tofa pirgstiidpyides 2 desizahle claractetidiic

brimers: B ARk N Shild HRpRARATD e FRR) Shudth Epd oAt vigy.
6], and APl [SHE@idfdl NDhamkem@nts Qisehedorapay edsistance, oreldliifoh@Bathl ¥r cBdnical

m cronol es each of dATP, dCTP, dGIP, and TTP, and 2.5 units_ of.
Anmpl i Taq Gol diofegancs: CHRS PHITGREIPR OB B OF AEI00HNG, gyt is desirblesiapriler to

the reaction. .l &fh Aorofliddl§imbOiEtPahit OR dhe BPLorbMimid Ghith
cycl es of PCRC werre 1 pgr flor?}elréllbwith a cyc%%eedef&lTne aéggg%ﬁfw%a?%odg&sa
seconds, 56C fapefiGigl sgoomdi, traihde £RG Plants 2nay beitfos exdngple,cineliding, but not

cycle of 72C for m nut.es. Th roduct .of..t.he PCR re i gn S

oot £ o0 Scoritad o] BLE pien S RO G R HEF Festo (T PR A SR
cloned into p&k?s 6T omm), {dervdiddrage TSR varhdls 106,837) aBett a6dtkbl €U.SS Patents
instructions. The resulti ngi gl asm d was nanmed pMON69833. The sequence

of this clonesAeBSYE 6oRa3eISR: Ha%.6R% A §4266tdad 614 86bnBinag discase resistance
R
resistance (U.S. Patents 5,304,730 and 6,013,864), nematode resistance (U.S. Patent

20  6,228,992), bacterial disease resistance (U.S. Patent 5,516,671), starch production

(U.S. Patents 5,750,876 and 6,476,295), modified oils production (U.S. Patent

6,444,876), high oil production (U.S. Patents 5,608,149 and 6,476,295), modified fatty

acid content (U.S. Patent 6,537,750), high protein production (U.S. Patent 6,380,466),

fiuit ripening (U.S. Patent 5,512,466), enhanced animal and human nutrition (U.S.

25  Patents 5,985,605 and 6,171,640), biopolymers (U.S. Patent 5,958,745 and U.S.

Published Application No. 2003/0028917), environmental stress resistance (U.S.

Patent 6,072,103), pharmaceutical peptides (U.S. Patent 6,080,560), improved

processing traits (U.S. Patent 6,476,295), improved digestibility (U.S. Patent

6,531,648) low raffinose (U.S. Patent 6,166,292), industrial enzyme production (U.S.

30  Patent 5,543,576), improved flavor (U.S. Patent 6,011,199), nitrogen fixation (U.S.

Patent 5,229,114), hybrid seed production (U.S. Patent 5,689,041), and biofuel

production (U.S. Patent 5,998,700), the genetic elements and transgenes described in

the patents listed above are herein incorporated by reference.



The silique wall preferred pronoter sequences, P-BN SW-O0:1:2,

P-BN. SW\2- 0:1:2, and P-BN. SWB-0:1:2 were isolated fromthe Genone

Wl ker TM | wioraed/s67susi ng 20 a procedure simlar to thatpdeeswidnsedso
above for P-BN.RPG-0:1:1 with the nmanufacturer's instruction. For the
first round PCR reactions, priners were designed for each target
sequence, using tAkemmtindlycd wmescribaliapaippidedideonoleergtcan affestaihd above

sequence conposjition, fromthe respective EST se ces. T
bl e bel ow BHERECY MECRaETbs) rweoubed iet TEBHRe AOBRR SRS e Pl
25 used for tlnjggceh' iﬁﬁfbiﬁ(ﬁPGﬂefﬁsfoﬁaﬁtén%?ﬁoédﬂoﬁ§1%eﬂe,sQﬂrébkb@ﬁleﬁfia hltBense,
| i sted pronoté&r sequences. Pronoter EST clone ID Primer 1 Prinmer 2

P- BN. SWL- 0: IRIRAI, 184453 peSirEmediaed mechggsms1 The ENA pruldwabodiea patalytic

1S5 0 00 AIG00, Bl L2 s inmons s

2906/ 036787 Riddiide2 0080 34 pOlyRdclédtid3ndolecule that encodes a protein or mRNA that

5 | COAGAMACATRIRTERTEARROIRSATABAE) Joby Siost B s [kl gb e practice of
S CONCIGHISIIRTC Y L5508 1) s

The constructs of the present invention may m one embodiment be double Ti

10  plasmid border DNA constructs that have the right border (RB or AGRtu.RB) and left

border (LB or AGRtuw.LB) regions of the Ti plasmid isolated from Agrobacterium

tumefazciens comprising a T-DNA, that along with transfer molecules provided by the

Agrobacterium cells, permits the integration of the T-DNA into the genome of a plant

cell. The constructs also may contain the plasmid backbone DNA. segmenis that

15 provide replication function and antibiotic selection in bacterial cells, for example, an

E. coli origin of replication such as 0ri322, a broad host range origin of i:eplication

such as orV or oriRi, and a coding region for a selectable marker such as Spec/Strp

that encodes for Tn7 aminoglycoside adenyltransferase (eadA) conferring resistance to

spectinomycin or streptomycin, or a gentamicin (Gm, Gent) selectable marker gene.

20  For plant transformation, the host bacterial strain is often Agrobacterium tumefaciens

ABI, C58, or LBA4404, however, other strains known to those skilled in the art of

plant transformation can function in the present invention.

Transformed Plants and Plant Cells
As used herein, the term “iransformed” refers to a cell, tissue, organ, or
25  organism into which has been introduced a foreign polynucleotide molecule, suchasa
construct. Preferably, the introduced polynucleotide molecule is integrated into the
genomic DNA of the recipient cell, tissue, organ, or organism such that the introduced
polynucleotide molecule is inherited by subsequent progemy. A “iransgenic” or
“transformed” cell or organism also includes progeny of the cell or organism and
30  progeny produced from a breeding program employing such a transgenic plant as a
parent in a cross and exhibiting an altered phenotype resulting from the presence of a

foreign polynucleotide molecule. A plant transformation construct containing a



5 #18210 5' - CCTCATCCTCATCCTCATCCTCAACC-3' [SEQ 1D NO 14] #18209

5' - CCGTACACGGTAAAATAGTTCTTGACGGA-3' [SEQ I D NO  15] A second
anpl i fi catworzowase®Bshen performed, simlar to that descrrdiedszed3®msass or
P-BN. RPC-0: 1: 1, using the first roundt7anplification products fromthe
respective 10 reactions as the tenplate, and the follow ng priners:
P- BN. SWL.- 0: brdfaSSER2 ofSE@plrdBdﬁO indgntiandmay be introduced into Mfmt] gEQ.qupm

5] (supplied by the man t P- BN Pl

and AP2 [SEGaPﬁON@thB]mt ﬁ«fq‘f‘rg{% T%%éo o @é%ﬂ’%@%%ﬁ “ﬁ‘g)%‘lf%lg
[ SEQ I D NO gllant expressT&‘?cd?{&ﬁHﬁﬁﬁo prlénh%eﬂcﬂﬁd)ﬁqm yﬁcﬂﬁ%ﬂ tBiRdhivention can
were purified according to standard net hodol ogy well known in the art

and cl oned iimtlodep@R2E 1he‘m3b-k(10‘fw iend é@}éﬁl)s'fr&@é@?"d]il‘?ﬁiﬁ incdndingcleciioporagon &

R i

g— BN. 5W\B- g: 78, Pg@ﬁpsém'sxdgebys sﬁbﬁlsgﬂ,ﬁﬁmﬁﬁs 4, 10,2082 6 392,86l end Wet03,865;
eterm ned usin t andar sequenC| ng et ho fort V. 2E
Appl i ed Bi os@&‘?gh#? uprEwediatedoiiaysio ﬁonsﬁ%ndﬁ‘&?fg&eg @%e’&t’%‘%"gﬁ ﬁg’% 055}
descri bed ahoyn &ar sBoBRPG. Hiridb, AR Q0133 180 Potepasiadtbrinaides

3' end of each promteér fraghentf to facilitate cloning. As described
above, the rifiagiatedrin I:b‘Bl(Piatamr’iéOBdl’MI dkofdch é@éﬁqmatﬁ‘bmf@%ééi r¢figrence.

protocol recome et%"%)%f‘)} %&ﬁ'ﬁgﬁﬁg&%ﬁg ﬂ:ro%r § B RRRA B%hose skilled in

Bi osyst elfs, Fost or the specific reactions
were as fol | 1Q¥Srt, PlasiBisimRidn 36t pldnP-rédinEdtion ubing) thB& #8bES have been

5' - CTAAAGCCATGGTCTTAGAAAAGTTG 3' [ SE 1 d #181
5' - AATACGACTEAEitaT Ascanmaires. of crflgeeﬁhgéjﬂﬁcygfﬂ ﬂ“ﬁf"‘gn Jf’ﬁfx‘ﬂa&é’%ﬂ%"e ax),

1o],andvo20te] o5 ARG RCIRRIR ARG SR i

Pl asm d DNA #bgde), BuBNweW\B { Hellar@ust 48B84G), potato Solanum tuberosum), tomato

3 ETneti cduereropmeRs e shern e draiily oo PRy e daenybthibor

standard et hadol qgy ek knaumbin of Rendoimaidd @bmbesogiad carpBRAsdd and
Topo (I nvitrogen) according to manufacturer's instructi ons The

resul ting pImeduﬁd@qurfetluﬁmn@fp%@qwﬂ%mmﬁ%@ny&% FAiEvED sps of
cont ai ni ng thg cleic acid sequences for P-BN. SW-0:1 : 2,

P- BN. S\W2- 0: ™€ ,' and P-BN. SWB-0:1 :2, 10 respectively. The sequences
of these clones wmrgothet @mbmnusthmgmmmdommmeam@thod of making a

met hodol ogi es as_set_forth by PE Applied BI 0S
This exadpl evageieblei ¢bscompel st e ﬁFEJFSi Bﬁ lP awgf%ngﬂf %a plant 2
vect ors Congﬁloﬂ{ofég deltfe BIoQUR! BivemRA GRSy qiiﬁl%é‘d i@ eaiofivsble Pblgmucleotide

pronot er sequences were
molecule conferring altered oil and/or protein content, growing the plant to produce

seeds, and extracting the oil and/or protein from the seed.
The transformed plants may be analyzed for the presence of the genes of
25 interest and the expression level and/or profile conferred by the promoters of the
present invention. Those of skill in the art are aware of the numerous methods
available for the analysis of transformed plants. For example, methods for plant
analysis include, but are not limited to Southern blots or northern blots, PCR-based
approaches, biochemical analyses, phenotypic screening methods, field evaluations,
30 and immunodiagnostic assays. '
The seeds of this invention can be harvested from fertile transgenic plants and
be used to grow progeny generations of transformed plants of this invention. The

terms “seeds” and ““kermnels” are understood to be equivalent in meaning. In the



15l i nked to the marker gene, E. coli uidA, resulting in constructs
designed to denonstrate expression in Arabidopsis and Canol a.
PMON69832 WwR-BM/@FPB7O 1: 1: : GUS) A 1661 bp fragnment PCOU$20IM3MG0
P-BN.RPC-0:1:1 [SEQID NO I] was renmtfved from pMON69833 by di gesti on
with Smal and Nco |. The fragnment was 20 |jigated into the plasnd
PMONG5425, whitekt biadie aresentioeetianglis sedl vrfet tofhy maHye Qqralke copfiging of a

resultin | asm d, coent ajni P- -Q.1:-1 driving the E. coli uidA
gene andgwptsﬁe‘{n??é’t’ﬁg‘% i’ %Leu%aﬁ%h%gl%ep. 69832. gThe nucl ei ¢ acid
sequence was det emgiphede tellngolitaation refde totdiynndegoingmiiiativedl! divésions,
integrity of the cloning junctions. 25 PMON69827 o

( P- BN. SWL- 0:stelpas iggeyidly Browmalissyes7 pp fragment cont ai ni ng

P- BN. SW.-0: 1: 2 15\1@?]]- WaShit BBy MAYGRBFBmidyorfli L E.en
W th Sm':ll5 and N[C(?%Ig.ﬂ}@ﬁe r%lé]%rent tv(\:gs Iiga%%%r{}lﬁto t he pl_agorlrjiﬂuélLﬁsﬁt
pPMONG5425, whiaetinsmaaamtenoidsaeithil o gesteapresisechoronnsr wigightegis. The

resul ting plasm cont ai.ni ng,P-.BN. SW-0: 1: VA - Jn b
30 gene and wit hdlfh‘?é’%ﬁéf)i Wll ﬁt%@eﬁ%hﬁgﬁg%ﬂ%%@%&% Bﬁ?ﬁgh%%{‘%r?%sg&
aci d sequencg é(‘@ﬁei%ﬁtp%fc@htﬁg@ ot Pl pkin@illioiebdsig oblgly maaydbe datbimined] for
the integrity of the cloning junctions.

VO o
2006/ 036787 Rguipl2 by5ow3833wiors IPRONETEREEpwicresepcs GMR) (i o ol

A 854 bp fr T ai, o P- N ﬁ%@ )l\@e e Ormman et
removed t% oﬁ%&bggg‘g’ %@543?’5325?481?%6?’6&5%# ané Nco I?&Thgﬁ?(r agnent
was |igated gmtioonVehdk425l, 18hT)ch had al so been digested with Smal
and Neal. The resulting 5 plasmd. gontaining PB-BRSW-0: 1: Vil NG
the E. coli ui dA Hnerassd Pigieln SWpLyn BisrRS ghe%’l‘ﬂ %nen%‘n%éregeﬁ%%%%gm ©
The nucl ei ¢ agid iEHULREE WaRAREREINNRSIA] Aenky Aivtidivet othabingyleaide,
confirmed the i htegrity of the cloning junctions. PMONG9831
( P- BN. SVB- 0: lysi2e,: GigS)ionine, 366tebys, fohapylelpnineo iysiien Jhmpompe. siigetepheny and
(SEQ I D NO %}é was 10 renoved from pMON69830 by digestion with Snal

T

and Nco I Pragnent was |igated into pMON65425, which had al so
been di gested w tihSHbwgdxNagiks arfheludaitotdengrighas piefired sribadiments of

P-BN. SWB-0:1:2 driving the E. colt _ uidA gene, and wt .hapin 3
UTR was naneﬂlemm%@@%@m?heﬁ Alale be aﬁ?:‘f%‘%‘éjqﬁ%gl&ée\ﬁgéqgg%@%aht_etglat the
usi ng known @%@%@k@ﬂos@@ql G PR tHah Sol16% @8predent @chhigBesChisidvagd by

junctions. EX Thi's exanple sets forth the procedure for
t r ansf or mi ngthlrimnttopisi fngloanted! inithdpraditcaafdboprsse iwienbey Beweist, those

Contai b r By hbancBrae il & RO TS BFS R et Bl et oy
Scotts ConpafhangfidanMRusade@ithe shbEfip biabbdirnenethaeanalischaed myd pilladitaig 2

the pots in a covered flat, in a grow_th chanber at. 4-7C, 8 &?ﬁﬁs
| i ght/ day foHke.or simifer. reypb vwithauts depertine; froma fhe Spiit (35 5599PG ¢ present
chanber at 22C 0/ i i.di : gyt a@ingd s to
average int e%b¥t§°%b%ﬁe§%%{efg§n%él igcnﬁs)%f%loﬁl% g?%g .IH%&SJS%E?{ was |i ftg ed
and slid backe intérpetedab tibrstrgigverdnd abt jon limitthgsenssved when the true
| eaves had forned. ,

25 Example 1

This example describes the identi fication and isolation of expressed sequence
tags (BSTs) from Brassica napus, using an electronic library subtraction method.
Proprietary B. napus EST libraries were used as the target tissue and proprietary
Arabidopsis and B. napus cDNA libraries as the background tissue. ESTs identified

30 as potentially being expressed only in the silique tissue were further characterized by

hybridization.

EST Library Construction



25 The plants were bottom watered, as needed, with RONuntil 2-3
weeks after germnation. Plants were then bottom watered, as needed,
with Pl antwp 28850867818 sol uti on (Pl antex Corporation O tEyys26Enada)

at 50 ppm N2. Pots were thinned such tshat 1 plant remai ned per pot at
2-3 weeks after germ nation. Once the plants began to bolt, the
primary infl oresd@ncergetdissuei BHE dlibrre es ueongieuctede ficprpva Waigsty 204 Hissies

bolts. 30 Tr.ans i c Arabi dopsis thaliana pla . I in

descri bed by‘scg%t%(?%tm & oélﬁg)gfowélr &Cht & F%’ Se{&hgﬁv%%%@' C?jﬁ? Es?)éasted
of Agrobact efskwbisdlneiiasilignswalsr ai10, 203130¢ 00)taad S0 Rigy € iaftbepol tinaionf (AT,
transformati on vectors pMON69832, pMON69827, WO e

2006/ 036787 P USZ0d 5rBRLTH) 2??85%@6@8%‘? ware tavbofiegsn in ligHd ngrogsp and

over ni ghts | By (A0%0PRCHRs! Y BIRAC xPANEAS RIEK L §iAS extilital 6 Hadine
wi t h kananycin f% ng/ L); chloranpheni col (25 ny,/L), and
spect i nony ciappfak@fataiy/ I00)mg Plaet ot ar liguid ufragen evitkes mentarrand pgetle. abbe

resuspended i n 5%, sucrose .+ 0. 05% S - {7.S0 i Al
portions of %‘B}de?“@“w”éﬁ m ‘s”% §pmghﬁ§‘tg( %t(Tgﬁ%ﬂ}tl’ @ﬁ? @M%?Ealge
were i merseghtA ba% Resdtdpidethassll bid 05% edtylRidetBReanESniukhBrogXaeSslus

solution was renpbved by blotting the plants on paper towels. The
di pped pl ant®1mef polpviagpelypwralidens: Eheymitarevasdipgioggnized (Withg mortar and

transferred to,a ,
was renoved paeﬁt&e ?rg{e&%g %:Illlg ﬁ ‘raag 52‘2‘%’%]@%? ing%t.gé'vé%n&%f%ﬁ% Eﬂﬁg?z{sggﬁgg@
maturity, wedmes wies 1t5ombiphbdutkhlofodom? (71 defys apd ionce tveitls deid ntl arhlereform.

Har vest ed seed was passed through a stajnless steel .nesh sc 0
hol es/i nch) REAre#pRiEcigisieq Fom B agpepylapervin By cquad YERe 8f gg'g’oé‘\él%"l

paper coin eaﬁM BRI A0/ LeHPEH MikhiBs. UPkdclpi@Ra IXMAS was resuspehiied in
seeds fromthe transgenic Arabi dopsis plants were surfaced sterilized

usi ng a vapowatphasleomstwhinid oM diChweoeaddtd. Brd mixfyre vgs ippagted at 20°C

cont ai ner_ of . seeds 1 | aced i.n i cat it .

cont ai ni 1y 180T Bt otiad S oRG Biebthorhe 100 B PLAd il PRt Blarea Riva
t he dessi catWis wishdd GRACRI% &hadl,HGE dikd, addetissblveidhén bi@ac breated with
solution to generate chlorine gas. The dessic t05r is segllngg and a
vacuum was a%p‘lhldémm@@balﬁt%@%ﬂ Peter)z ﬁﬂ%wlwte&ﬁ ot§ Qf gt A Vggused to
seeds were | L C &Il i dctizeHlana8d PRIk (Invitrogen
sprinkl ed oré}%?é]@?%%%{srfngﬁger m%g%?%gflmﬁ%@gﬂ[c% Salts ZS?( 1X)(I;n £
sucrose (1% ComymtibnGerlsbet, CAGconding)o thehnaniachurdiEpiotoony/ L) ;

pyri doxi neHCl (5 /[L); nicotinic,acid 00, pg/ L) 5l M

(0.05% 2hd Phyt %%fg?%@% ]Weé%ﬁ%’ie{eaﬁf‘gdnt"é&g ?%%gél")rrél}’ atie ?5 thlo2s él.”‘i?p
to 16 gl yphosaiddaiesdabmes weReaintiies byvesitg thedBIdeqibaitts fion? ddoi-libral as
pots contai-ning MetroM x 200, thinned to one seedling per pot 389%3

Were grown Undesty BERinst dfasaio rePHRaE 4 BRidoRB O AIATSIFS pagsi oA

siliques tha d a j.geat gggs
caul i ne | eaf éndrs@ gl’?&%?ﬁ%ﬁﬁgﬁ 1?: P%\?Aé?&géﬁgg& (gen eviéle%l{g{lﬁg?tg%ﬁt%ﬁﬁ J)nence
was renoved datsbase anhanhbtafed aotledtion of uhispdlielyt aviilablo dMEAl ssghersea(Migiejc

Canol a pl ants. were -t ransigrned-ysing the protacal described by

Vol oney dnd Al Eeraareh 8D et ri0R] 7 siechost SEflyprossed gengfrom cach
Brassi ca napiis GV wEROMniRIdCHP QeRhARMbRdiHe NrdubGNoP Ao MteainNAINGDNA
Metro M x 350 he Scotétls Corry?’paﬁy, Col unbus%udi—!@i; Thgigl ants are
grown in a gedlsttionshatb edditienap BCASTragargh ¥6% gonpletedpboidspity demes\ipegific
| i ght inten\?\t}téﬂAOO pEm 2 sec-1 (RID lanps). After 2-1/2 weeks,

t he plants ¥ &% %%1 anted into 6-inch pots and grown in a growth

chanber at WO 20864:0aGi7 BibMEdhidBe) 8bdh3¢ad ther 8dohb/ ity dayroptigthty Library
tenperature, 16/8 hour photoperiod, light intensity of 800 p

E .
sec-1 (HED | SwiyeytionrBiperamer Fhek Librrssraersabed dieve Mame é‘sﬁduaﬁttmﬁﬁg é‘i’ra%&
bol t i i pot.he: 1 o . '

ond suctace SREMESERSG pRE:LLPOLHRR GAF Sy SUEl hifs ANA TS

were used as background libraries. The sequences that were present in any of the

)

target libraries but not present in any of the background libraries, were identified as



20 petri plates containing Ms salts, B5 vitam ns, 3% sucrose, 0.8%
agar, pHb5.7, 1 me BA, 500 ng/1 carbenicillin, 50nmg/1 cefotaxinme, and
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Clone LIB4153-011-R1-K1-E3 was characterized as being expressed in silique wall,
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s LIB4153-011-R1-K1-E3, and LIB4156-008-R1-K1-A4 were submitted for sequence
confirmation. All but clone LIB4156-008-R1-K1-A4 were verified as being the
expected sequence. The correct clone designation for LIB4156-008-R1-K1-A4 was
determined to be LIB4156-011-R1-K1-C3.

10 Example 2
This example describes the isolation of promoter sequences from Brassica

napus using the EST sequences identified above.

Genome Walker Library Preparation
Brassica napus leaves were harvested and kept frozen in liquid nitrogen until
15 extraction. The tissue was ground to a fine powder using a mortar and pestle while
keeping the tissue frozen with liquid nitrogen. Approximately 0.4 grams of ground
{issue was transferred to a centrifuge tube. Six milliliters of 65°C SDS extraction
buffer (IM Tris; 0.25M EDTA; pH 8.0 with HCL; 20% SDS; SM NaCl B-
mercaptoethanol (7.1:10)) was added just before use. The mixture was vortexed
20  vigorously for 30-60 seconds. Samples were then incubated at 65°C for 45 minutes,
with inversion every 15 minutes. Two milliliters of ice temperature SM potassium
acetate solution was added, the samples were inverted gently to mix, and then
incubated on ice for 20 minutes. The samples were chloroform extracted by adding 3
mls of chioroform to each tube and shaking gently for 10 minutes. The samples were
25  then cenfrifuged at 9,000 RPM for 20 minutes. The supernatant was filtered through a
layer of miracloth and collected in a clean centrifuge tube. The DNA was precipitated
by adding 2 mil of 100% isopropanocl gently mixed by inverting the tubes 3-4 times,
and then centrifuging at 9,000 RPM for 20 minutes. The isopropancl was poured off,
and the pellet was resuspended in 200 pl RNAseA solution (1l of a 100mg/ml stock
30 from Qiagen Inc., Valencia, CA, diluted in 1 ml 50mM Tris-HCL; 10mM EDTA). A
volume of 300pl of ammonium acetate/100% isopropanol (1:7) was added. Samples

were vortexed and spun at 9,000 RPM for 15 minutes. Resulting supernatant was
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poured off, and the pellet was washed with 500ul of 80% ethanol. The ethanol was
gently decanted and the pellet was allowed to air dry on the bench top. The pellet was
resuspended in approximately 200pl TE Buffer (10 mM Trs-HCL pHS, 1 mM
EDTA). The resulting DNA was used to prepare Genome Walker™ libraries

following the manufacturer’s recommended protocol (Clontech, Palo Alto, CA).

Isolation of P-BN.RPC-0:1:1

The P-BN.RPC-0:1:1 root preferred promoter sequence [SEQ ID NO: 1] was
isolated from the Genome Walker™ libraties described above. Primers were designed
using the manufacturer’s parameters for length, melting temperature (Tm), and
sequence composition, from the available EST sequence of clone LIB4156-011-R1-
K1-C3. A first round PCR reaction was run using the Genome Walker libraries as the
template and the following primers:

GSP1

5-GCTACGGCGATGAGAAGAGAAATAAAATG-3’ [SEQ ID NO: 2], and

APl

5’-GTAATACGACTCACTATAGGGC-3 [SEQ ID NO: 3] (supplied by BD
Biosciences).

The resulting amplification product was isolated using standard techniques
well know in the art. A second PCR reaction was then performed using the first round
amplification product as the template and the following primers:

GSP2

5°.CCCACAGATTTTCTATTTCGGTTCTCATAC-3’ [SEQ ID NO: 4], and

AP2

5*- ACTATAGGGCACGCGTGGT-3’ [SEQ ID NO: 5] (supplied by BD
Biosciences). |

The product of the PCR reaction was purified according to standard
methodology well known in the art and cloned into pCR2.1 Topo {luvitrogen
Corporation, Carlsbad, California) according to manufacturer’s instructions. The
resulting plasmid was named 2d11-2. The sequence of this clone was determined
using standard sequencing methodologies as set forth by PE Applied Biosystems,
(Foster City, CA). To facilitate further cloning, an Ncol site was added to the 3° end
of the promoter fragment, following the PCR protocol recommended by the enzyme
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manufacturer (PE Applied Biosystems). Briefly, approximately 10 nanograms of
plasmid 2d11-2 was used as the template and amplified using 30 nanomoles each of
the following primers:

D11 nco (#18337)

5-GAGAAACCATGGTGAATAAATGG-3’ [SEQ ID NO: 6], and

AP1 [SEQ ID NO: 3, described above].

Additionally, 10 micromoles each of dATP, dCTP, dGTP, and TTP, and 2.5
units of AmpliTaq Gold in 1X Opti-Prime™ Buffer 3 (Stratagene), were used in the
reaction. After an initial incubation at 95°C for 10 minutes, 25 cycles of PCR were
performed with a cycle define as 92°C for 30 seconds, 56°C for 30 seconds, and 72°C
for 2 minutes, followed by 1 cycle of 72°C for 7 minutes. The product of the PCR
reaction was purified according to standard methodology well known in the art and
cloned into pCR2.1 Topo (lavitrogen) according to manufacturer’s instructions. The
resulting plasmid was named pMONG69833. The sequence of this clone was
determined using standard sequencing methodologies as set forth by PE Applied

Biosystems.

Isolation of P-BN.SW1-0:1:2, P-BN.SW2-0:1:2, and P-BN.SW3-0:1:2

The silique wall preferred promoter sequences, P-BN.SW1-0:1:2, P-BN.SW2-
0:1:2, and P-BN.SW3-0:1:2 were isolated from the Genome Walker™ libraries using
a procedure similar to that described above for P-BN.RPC-0:1:1 with the
manufacturer’s instruction. For the first round PCR reactions, primers were designed
for each target sequence, using the manufacturer’s parameters for length, Tm and
sequence composition, from the respective EST sequences.

The table below shows the BEST clones used as template DNA and the primers
used for the first round PCR reactions in the isolation of the listed promoter

sequences.

Promoter EST clone ID Primer 1 Primer 2
P-BN.SW1-0:1:2 | LIB4153-003-R1-K9-C1 #17637 #17636
P-BN.SW2-0:1:2 | LIB4156-012-R1-K1-D2 | #17669 #17668
P-BN.SW3-0:1:2 | LIB4153-011-R1-KI-E3 #18210 #1820%

Primer Sequences
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#17637 5-TTCATATCTGCGTAAGTACGTCCATGTTC-3’ [SEQ ID NO: 10]
#17636 5’-CGAGAAACAGAATGATGAAACTAGAGAGAC-3’ [SEQID NO: 11]
#17669 5°-CACCATGCTTTCACGTCTTTTGAGTTG-3’ [SEQ ID NO: 12]
#17668 5-TCGATGCCACGAAAATGCATAAGAAC-3’ [SEQID NO: 13j
#18210 5°-CCTCATCCTCATCCTCATCCTCAACC-3’ [SEQ ID NO: 14]

#18209 5°-CCGTACACGGTAAAATAGTTCTTGACGGA-3’ [SEQID NO: 15]

A second amplification was then performed, similar to that described above for
P-BN.RPC-0:1:1, using the first round amplification products from the respective
reactions as the template, and the following primers:

P-BN.SW1-0:1:1 GSP2 [SEQ ID NO: 4] and

AP2 [SEQ ID NO: 5] (supplied by the manufacturer),

P-BN.SW2-0:1:1 GSP1 [SEQ ID NO: 2] and

AP2 [SEQ ID NO: 5],
P-BN.SW3-0:1:1 GSP2 [SEQ ID NO: 4] and
AP2 [SEQ ID NO: 5].

The products of the respective PCR reactions were purified according to
standard methodology well known in the art and cloned info pCR2.1 Topo
(lnvitrogen) according to manufacturer’s instructions. The resulting plasmids were
named 3d2-2, 3d3-46, and 4G5-1 for promoters P-BN.SW1-0:1:2, P-BN.SW2-0:1:2,
and P-BN.SW3-0:1:2, respectively. The sequences for these clones were determined
using standard sequencing methodologies as set forth by PE Applied Biosystems,
(Foster City, CA).

Similar to the procedure described above for P-BN.RPC-0:1:1, an Ncol site
was added to the 3’ end of cach promoter fragment to facilitate cloning. As described
above, the reaction conditions for the PCR reactions followed the protocol
recommended by the enzyme manufacturer (PE Applied Biosystems, Foster City,
CA). The primers for the specific reactions were as follows:

Plasmid DNA 3d2-2 (P-BN.SW1-0:1:2)

#18115 5-CTAAAGCCATGGTCTTAGAAAAGTTG-3’ [SEQ ID NO: 16], and
#18167 5°-AATACGACTCACTATAGGGCACGC-3’ [SEQ ID NO: 17];
Plasmid DNA 3d3-46 (P-BN.SW2-0:1:2)

#18206 5°-GAAAAGCCATGGTAAGGCCAATATT-3’ [SEQ ID NO: 18], and
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APl [SEQ ID NO: 3]

Plasmid DNA 4G5-1 (P-BN.SW3-0:1:2)

#18340 5°-CTTCTGCCATGGAAAGAAAAAGTTG-3’ [SEQ ID NO: 19], and
AP1 [SEQ ID NO: 3]

5 The products of the PCR reactions were purified according to standard
methodology well known in the art and cloned into pCR2.1 Topo (Invitrogen)
according to manufacturer’s instructions. The resulting plasmids were named
pMONG69828, pMON69829, and pMONM69830, containing the nucleic acid
sequences for P-BN.SW1-0:1:2, P-BN.SW2-0:1:2, and P-BN.SW3-0:1:2,

10 respectively. The sequences of these clones were determined using standard

sequencing methodologies as set forth by PE Applied Biosystems.

Example 3
This example describes the construction of plant transformation vectors
containing the promoter sequences described above. The promoter sequences were
15 linked to the marker gene, E. coli uid4, resulting in constructs designed to
demonstra;te expression in Arabidopsis and Canola.
PMONG9832 (P-BN.RPC-0:1:1::GUS)
A 1661 bp fragment containing P-BN.RPC-0:1:1 [SEQ ID NO: 1] was
removed from pMON69833 by digestion with Smal and Neco I The fragment was
20 ligated into the plasmid pMONG65425, which had also been digested with Smal and
Ncol. The resulting plasmid, containing P-BN.RPC-0:1:1 driving the E. coli uidA
gene and with the napin 3° UTR was named pMONG69832. The nucleic acid sequence
was determined using known methodology and confirmed the integrity of the cloning

junctions.

25  PMONG69827 (P-BN.SW1-0:1:2::GUS)

A 1297 bp fragment containing P-BN.SW1-0:1:2 [SEQ ID NO: 7] was
removed from pMON69828 by digestion with Smal and Nco 1. The fragment was
ligated into the plasmid pMONG65425, which had also been digested with Smal and
Necol. The resulting plasmid, containing P-BN.SW1-0:1:2 driving the E. coli uidA

30  gene and with the napin 3° UTR, was named pMONG9827. The nucleic acid sequence
was determined using known methodology and confirmed the integrity of the cloning

junctions.
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PMIONG69825 (P-BN.SW2-0:1:2::GUS)

A 854 bp fragment containing P-BN.SW2-0:1:2 [SEQ ID NO: 3] was removed
from pMONG69829 by digestion with Smal and Neo L. The fragment was ligated into
pMONG65425, which had also been digested with Smal and Ncol. The resulting

5 plasmid, containing P-BN.SW2-0:1:2 driving the £. coli uidA gene and with the napin
3° UTR was named pMONG9825. The nucleic acid sequence was determined using

known methodology and confirmed the integrity of the cloning junctions.

PMONG69831 (P-BN.SW3-0:1:2::GUS)
An 888 bp fragment containing P-BN.SW3-0:1:2 (SEQ ID NO: 9) was
10 removed from pMONG9830 by digestion with Smal and Nco L. The fragment was
ligated into pMON65425, which had also been digested with Smal and Ncol. The
resulting plasmid, containing P-BN.SW3-0:1:2 driving the E. coli uidA. gene and with
the napin 3° UTR was named pMONG9831. The nucleic acid sequence was
determined using known methodology and confirmed the integrity of the cloning

15 junctions.

Example 4

This example sets forth the procedure for transforming Arabidopsis plants with
the vectors described above. Arabidopsis plants were grown by sowing seeds onto 4-
inch pots containing reverse osmosis water (ROW) saturated MetroMix 200 (The
20 Scotis Company, Columbus, OH). The plants were vernalized by placing the pots ina
covered flat, in a growth chamber at 4-7°C, 8 hours light/day for 4-7 days. The flats
weere transferred to a growth chamber at 22°C, 55% relative humidity, and 16 hours
light/day at an average intensity of 160-200 uEinstein/s/mz. The cover was lifted and

s1id back l-inch after germination, and removed when the true leaves had formed.
25 The plants were bottom watered, as needed, with ROW until 2-3 weeks after
germination. Plants were then bottom watered, as needed, with Plantex 15-15-18
solution (Plantex Corporation Ottawa, Canada) at 50 ppm N2. Pots were thinned such

that 1 plant remained per pot at 2-3 weeks after germination. Once the plants began to

bolt, the primary inflorescence was trimmed to encourage the growth of axillary bolts.
30 Transgenic Arabidopsis thaliana plants were obtained as described by Bent et
al. (1994), or Bechtold et al. (1993). Cultures of Agrobacterium tumefaciens sirain
ABI containing either one of the transformation vectors pMON69832, pMON69827,
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pMONG69825, or pMONG69831 were grown overnight in LB (10% bacto-tryptone, 5%
yeast extract, and 10% NaCl with kanamycin (75 mg/L), chloramphenicol (25 mg/L),
and spectinomycin (100 mg/L)). The bacterial culture was centrifuged and
resuspended in 5% sucrose + 0.05% Silwet-77 solution. The aerial portions of whole
Arabidopsis plants (at about 5-7 weeks of age) were immersed in the resulting
solution for 2-3 seconds. The excess solution was removed by blotting the plants on
paper towels. The dipped plants were placed on their side in a covered flat and
transferred to a growth chamber at 19°C. After 16 to 24 hours the dome was removed
and the plants were set upright. When plants had reached maturity, water was
withhield for 2-7 days prior to seed harvest. Harvested seed was passed through a
stainless steel mesh screen (40 holes/inch) to remove debris. The harvested seed was
then stored in paper coin envelopes at room temperature until analysis.

The seeds from the transgenic Arabidopsis plants were surfaced sterilized
using a vapor phase sterilization protocol. Briefly, an open container of seeds was
placed in a dessicator with a beaker containing 100 ml of household bleach.
Immediately prior to sealing the dessicator, 3 ml concentrated HCl was added to the
bleach solution to generate chlorine gas. The dessicator is sealed and a vacuum was
applied to allow sterilization by chlorine fumes. The seeds were incubated for several
hours. Sterilized seed were sprinkled onto Arabidopsis germination media [MS Salts
(1X); sucrose (1%); myo-inositol (100 mg/L); thiamine-HCl (1 mg/L); pyridoxine-
HCl (500 mg/L); nicotinic acid (500 mg/L); MES pH 5.7 (0.05%) and Phytagar
(0.7%)] supplemented with 50 mg/L glyphosate. Up to 16 glyphosate resistant
seedlings were transplanted to 2Y%-inch pots containing MetroMix 200, thinned to one
seedling per pot, and were grown under the conditions described above until the initial
siliques that had formed began to desiccate. Tissue (rosette leaf, cauline leaf, stem,
flowers, floral buds, and developing siliques) was removed from each T1 plant for
subsequent histochemical staining.

Canola plants were transformed using the protocol described by Moloney and
Radke in U.S. Patent 5,720,871. Briefly, seeds of Brassica napus cv Ebony were
planted in 2-inch pots containing Metro Mix 350 (The Scotts Company, Columbus,
OH). The plants are grown in a growth chamber at 24°C, and a 16/8 hour
photoperiod, with light intensity of 400 pEm-2 sec-1 (HID lamps). After 2-1/2 weeks,

the plants were transplanted into 6-inch pots and grown in a growth chamber at
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15/10°C day/might temperature, 16/8 hour photopetiod, light intensity of 800 pEm-2
sec-1 (FID lamps). Four terminal internodes from plants just prior to bolting or in the
process of bolting but before flowering are removed and surface sterilized in 70% v/v
ethanol for 1 minute, 2% w/v sodium hypochlorite for 20 minutes and rinsing 3 times
with sterile deionized water. Six to seven stem segments are cut into 5 mm discs,
maintaining orientation of basal end. Cultures of Agrobacterium tumefaciens strain
ABI containing one of the transformation vectors pMON69832, pMONG69827,
pMON69825, or pIMONG69831 are grown ovemnight on a rotator shaker at 24°C in 2
mls of Luria Broth, LB, (10% bacto-tryptone, 5% yeast extract, and 10% NaCl)
containing 50 mg/l kanamycin, 24 mg/l chloramphenicol and 100 mg/1 spectinomycin.
A 1:10 dilution is made in MS media (Murashige and Skoog, 1962) giving
approximately 9%1O® cells per ml. The stem discs (explants) are inoculated with 1.0
ml of Agrobacteritem and the excess is aspirated from the explants. The explants are
placed basal side down in petri plates containing media comprising 1/10 MS salts, B5S
vitamins (1% inositol; 0.1% thiamine HCI; 0.01% nicotinic acid; 0.01% pyridoxine-
HCD), 3% sucrose, 0.8% agar, pH 5.7, 1.0 mg/l 6-benzyladenine (BA). The plates are
layered with 1.5 m1 of media containing MS salts, BS vitamins, 3% sucrose, pH 5.7,
4.0 mg/] p-chlorophenoxyacetic acid, 0.005 mg/l kinetin and covered with sterile filter
paper. Following a 2 to 3 day co-culture, the explants are transferred to deep dish
petri plates containing MS salts, BS vitamins, 3% sucrose, 0.8% agar, pH 5.7, 1 mg/l
BA, 500 mg/] carbenicillin, 50mg/1 cefotaxime, and 25 mg/l glyphosate for selection.
Seven explants are placed on each plate. After 3 weeks they are transferred to fresh
media, 5 explants per plate. The explants are cultured in a growth room at 25°C,
continuous light.

The transformed plants are grown in a growth chamber at 22°C in a 16-8 hours
light-dark cyele with light intensity of 220 ‘uEm™s' for several weeks hefore
transferring to the greenhouse. The plants are then grown in greenhouse conditions
until maturity. The resulting mature R1 seeds are collected for analysis. Planfs are
maintained in a greenhouse under standard conditions. Developing seed is harvested
at various stages after pollination and stored at negative 70°C. Mature seed is
collected and stored under controlled conditions consisting of about 17°C and 30%
humidity.
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Example 5

This example describes the analysis of the expression of B-glucuronidase in
Arabidopsis  thaliana plants transformed with pMONG69832, pMONG69827,
pMON69825, or pMONG6983] using histochemical staining. The results of this
analysis provide a characterization of the expression for the different promoters.

Freshly harvested tissues from transformed Arabidopsis plants were incubated
for approximately 24 hours at 37°C in a solution containing 50 mM NaPO, (pH 7.2);
100 uM potassium ferricyanide; 100 pM potassium ferrocyanide, 0.03% Triton X-
100; 20% methanol and 2.5 mg/ml 5-bromo-4-chloro-3-indoyl glucuronic acid (X-
gluc). In some cases the potassium ferricyanide, potassium ferrocyanide, and
methanol were omitted from the staining solution. The stained tissue was cleared of
chlorophyll by an ovemight incubation in 70% ethanol/30% HyO at 37°C. Stained
tissues were photographed immediately or transferred to a solution of 70%
ethanol/30% glycerol (v/v) and stoxed at 4°C until photographed. The samples were
then scored as positive (+) or negative (-) for staining a blue color.

For detection of expressionn in canola, up to 5 siliques were harvested from
individual RO plants at several time points after pollination. Siliques were scored with
an 18 gauge needle to allow the staining solution to contact the developing seed. The
siliques were incubated for approximmately 24 hours at 37°C in a solution containing 50
mM NaPO; (pH 7-.2); 100 uM potassivm ferricyanide; 100 pM  potassium
ferrocyanide, 0.03% Triton X-100; 20% methanol and 2.5 mg/ml 5-bromo-4-chloro-3-
indoy! glucuronic acid (X-gluc). The stained tissue was cleared of chlorophyll by an
overnight incubation in 70% ethanol/30% HO at 37°C. Stained tissues were
photographed immediately or transferred to a solution of 70% ethanol/30% glycerol
(v/v) and stored at 4°C until photographed. Samples were scored positive (+) or

negative (-) for blue color.

For P-BN.RPC-0:1:1, a root preferred promoter contained in pMON69832,
none of 10 plants screened had detectable levels of activity in the silique wall (data not.
shown). For pMONG9827, 3 out of 10 plants screened had detectable levels of
activity in the silique wall from at 1east one time point. For pMON69825, 6 out of 10
plants screened had detectable levels of activity in the silique wall from at least one

time point. For pMON69831, 5 out of 10 plants screened had detectable levels of



BN Gl479 - ND + + - - - - - _ pMON69825 BN GL536 - - - -
pMONG9825 BN GL537
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activity in the silique wall from at least one time point. No activity was detected in
the seed coat or aleurone of plants transformed with pMON69831. Time course data

for individual transformants is presented in Tables 1-3.
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Table 1. P-BN.SW1-0:1:2 Expression in Developing Canola Siliques

Days After Pollination

PCT/US2005/034150

Construct

Event

12

15

pMONB9827 | BN_G1427

pMONG9827 | BN_G1428

pPMONGO827 | BN_G1429

pMONB9827 | BN_G1430

pMONBG9827 | BN_G1480

pMONS69827 | BN_G1481

pMONB9827 | BN_G1482

pMONB9827 | BN_G1507

PMONG9827 | BN_G1539

pMON69827 | BN_G1540

Control

SP30052

Table 2. P-BN.SW2-0:1:2 Expression in Developing Canola Siliquies

Days After Pollination

Construct

Event

15

20

25

pMONG9825 | BN_G1474

pMONG9825 | BN_G1475

[}

pMONB9825 | BN_G1476

NA

pMONB9825 | BN_G1477

NA

+| +

pMONB9825 | BN_G1478

PMONG9825 | EN_G1479

PMON69825 | BN_G1536

pMONB9825 | BN_G1537

pMON®BG9825 | BN_G1538

+| +

+| +

pMONG9825 | BN_G1580

Control

SP30052
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Table 3. P-BN.SW3-0:1:2 Expression in Developing canola Siliques

Days After Pollination
Construct Event 3 6 9 12 15 20 25 30 35 40
pMONG9831 BN_G1839 + + + + - + + 4+ o+
pMONGB9831 BN_G1901 . - - - - - - - - -
pMONG9831 BN G1802 . - - - - - - - - .
pMONG9831 BN_G1903 - - - - . - - - - .
pMONG69831 BN_G1904 . - - - . - - . . .
pMONG69831 BN_G180s - - - + % + - - - -
pMONG9831 BN G806 - - + 4+ ¥ ¥ N + o+ 4
pMONG9831 BN_G1907 - - - - + + + - - -
pMONG9831 BN.G1¢08 - - - - + - + - - -
pMONG9831 BN G151 - - - - - - - - - -
Control SP30052 - - - - . . . B _ .
5 The data in Tables 1-3 indicate that the three promoters, P-BN.SW1-0:1:2

(SEQ ID NO: 7), P-BN.SW2-0:1:2 (SEQ ID NO: 8), and P-BN.SW3-0:1:2 (SEQ ID

NO: 9) are capable of driving silique wall expression in Arabidopsis and Canola.

Example 6
This example describes the construction of plant transformation vectors
10  containing the P-BN.SW3-0:1:2 promoter operably linked to the Arabidopsis thaliana
jsocitrate lyase gene. To facilitate cloning, the P-BN.SW3-0:1:2 promoter was
amplified using pMONG69830 as a template with the following primers:
19944
5’-CCCGGGCTGGTCCTGCGAAGATTCTCAG-3’ [SEQ ID NO: 20], and
15 19945
50
CTCGAGCCGGCCGCTTCTATGTCGACTGGAAAGAAAAAGTTGTGCCAACAA
AAG-3’ [SEQ ID NO: 21].
The reactions were run under conditions recommended by the Expand High
20  Fidelity enzyme manufacturer (Roche Applied Biosciences, Indianapolis, IN). The

product of the PCR reaction was purified according to standard methodology well



Days After Pollination ConstructEvent3 6 9 12 15 20 25 30 35 40
pMONG69831 BN G1839 + + + ++-++ + + pMON69831 BN G1901- pMON69831
BN_G1902- -wophia8eB831 BN _G1903-- _ pMON69831 BN _Gl904- - p@MBI6&R34150
BN _31905+++- _ pMON69831 BN _G1906+ +++3%+ + + pMON69831 BN _GL907+++- -
pPMONG9831 BN _G1908- ++- _ pMON69831 BN G1951- Control SP30052-- 5The
data in Tablleswh- B ithliagasel wchaed tihte pARed PFeemilngitmgen- peosiug do 1the

(SEQ ID NO 7), .P-BN,SW2-0:.1:2 LSEQ |.D NO. _ :1:2
(SEQ I D NO @%L““é?"‘e“fﬁra%lé‘ﬁ%"'%?s‘dfl?e\f%?g““é!\ﬁ%iﬁ&%%wﬁg I“@%@&Q@?ﬁ%ﬁ'i n
Ar abi dopsi s and QamobdasdE¥aMihgnént CohGintheaPiBineS WaSclr2 PEBQ IBENO: 9] was

construction of plant transformation vectors 10 conptajning ¢
P- BN. SVB- 0: Iremoped fiste the yestab PYION LS tyo dighetion, Wph %ﬁ@i g P}éﬂi artge

isocitrate | R AR, Bz BN. il

or oot er st A RS 5ioh2) A A AR TS WARMTAY PhaPsRl PPl it Not
fol | owi ng prinneac: of 118 4/Br.Snapb proBORECAIECETOT PHETHALIAT TONRAG- 3 nopabHae)
ID NO 20], and_15.19945 5'- . .
mm&wﬁ%@%%@%ﬁ%m Ravders sequencs, Pty gy
21] . The reaghiQfsn WakRitsd BordAiAe! b&aBeH tHconST-DRROBoRIBEEd Thy firftecassette
Expand H gjh 20 Fidelity enzyne manufacturer (Roche Apfl I ed

Bi osci ences, cdntritisathe pdirSsap2 ppmoten an Al odkRAEP S IPHUNAIR hesgeepnshoageslie
purified 18° S elirrllsgw{tg asgﬁnﬁ%gtep%ﬁloﬁg lP‘?&YorY\Molsaic Virus (FMV) between the 2

T-DNA. borders, driving the expression of a chimeric EPSP synthase gene containing

a chloroplast targeting sequence from the Arabidopsis EPSP synthase gene (GenBank
identifier number gi:16272) linked to a synthetic EPSP synthase coding region (U.S.
Paient 5,633,435) and the 3’ untrauslated region from the pea tbeS E9 gene.

15  Additionally, pMON82374 contains recognition sites for cre recombinase. The
recombinase sites are 5° of the FMV promoter and 3’ of the ES 3° UTR. The resulfing
plasmid was named pMON79581,

A 2111 fragment containing L-AtICL, CR-AtICL, and T-AtICL was
removed from EST clone pMONR2360 by digestion with Sall and NotI restriction

20 enzymes and cloned between the pBr.Snap2 promoter and T-Br.Snap2-1 3’ UIR in
the Sall and Not I digested pMON79581. The resulting plasmid was named
pMON79583. The nucleic acid sequence was determined using known methodology
and confirmed the integrity of the cloning junctions. pMON79583 was used for the
transformation of Brassica napus.

25 An 891-base pair fragment [SEQ ID NO: 22] containing the P-Bn.SW3-0:1:2
promoter sequence [SEQ ID NO: 9], was removed from the vector pMON75578 by
digestion with Smal and Sall. The fragment was cloned into DMRUEZ03.0112 which
had been digested with Pacl and Sall. Prior to Sall digestion and gel purification, the
Pacl overhang was blunt ended using Pfu polymerase according to the manufacturer’s

30 instructions (Stratagene). The resulting plasmid contains the nopaline T-DNA right
border sequence and octopine T-DNA left border sequence, between which are the
promoter, 5° UTR and first intron from the Arabidopsis act7 gene driving the
expression of a CP4 EPSP synthase gene. This CP4 EPSP synthase gene comprises a
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pCR2.1 Topo (Invitrogen) according to the manufacturer's

i nstructi ow.20ddmsémsesul ti ng plasm d was nanmed pMON79578PCT/US2005034150
910- base pair fragnent containing P-B# SWB-0:1:2 [SEQ ID NO 9] was
renoved fromthe vector pMON79578 by digestion with Smal_ and Notl.
The 5 fragnme@TP ket tconsuittictic EPERISNBRBT qodikg whionagd Hhed’ HIdkmethodicah

Prrel d Nod, i | f . 2 t T t 14
cont ains o HUEAFERE. BT ERRE Hal aanobeEareeo i ARt B ANHRRY

| eft border gegMRNsRItS fylsekzea¥ His@sskibe] BEFSEApSatian il 08095 webthe
the 2 T-DNA borders. The first cassette contains the pBr.Snap2

pronot er anduapisd’, Ehap The npdpigiapidiseaucnghwasdtamincd ys gt WE@EWQ%S
with a 355 pronoter i S 3| S : 2
T D bor er 80 a3 MR fnploh®, TieisIREs HRRRLG Vs
gene cont ai nhdgedaMONS2I3 emtustdifog e trngsfoevpiienofsdybean. t he Ar abi dopsi s
EPSP synt hase gene (GenBank identifier nunber gi:16272) linked to a
synt heti c EPSP synt hase coding region (U S. Patent 5,633,435) and the
3" untranslated region fromthe pea Hxa®pkd7 gene. 15 Additionally,

pMONB2374 contains recognjtion sites for ere recopbin o .
reconbi nase sites Hf & pl?f s tﬁeﬁ’ﬁk\/&‘ﬁrg%fo MR °3 59 ﬁéaﬁhglagg Tt g
The resub}i ngRl-asddcNRa if BRREpRNON79581, A 2111 fragnent
containing L-AUCL, CR-AUCL, and T-At.lICL was renoved from EST cl gne
pMONS2360 by di geSasbean wplahis Savdre afenslermed g8imgi QY oferobraaapmuediated
cl oned between the pBr.S 2 r T = ' I Pt
Sal 1 and Not et gabeb relRERp B LR G b MmN aRal s ps 00, [P B8
PMON79583. Thetedcheimgiacutues qfidpnobackatnd sirefariane dontsinmg theplasmid that

met hodol ogy and confirned the integrit he cl oni ng j,unciions,
pMON79583 wadiclideya gepe ?ﬁfé‘te{ffsarfg?lbgﬁrﬁ%%’ﬁ 58¢1=BY55% groeay B%QL*’SE@&Q then
891- base pai f; [ el Rl 028D 160 @il ithcahPmBtiB0s EMAvDIolorR
pr onot er lgqulel%é%g{%@éall NO 5]%{%\?\65 rem)v_edﬂgfromthe vect or
pPMON79578 by sldllgbimt thoartwiTheseStiires wgreSised to Mpeulate thyriiecansabeiosssalpnts
i nto DVMRUEZ03. 011 i ch. had.been, di iyt | I

to Sad di gesPiBH° ﬁ%\gﬁsﬁb 4V ;ﬁﬂegﬂﬁﬁ% ﬁ]gth\égg?%\gg%ﬁ%ﬁlgmvﬁ\%s&%’fﬁ%ﬂm
ended using Rf iR@ViiaRs8siaaceDs i [ ferisde offan wkeistdis@besn 8@bryo. The
instructions (Stratagene). The resulting gelé?srrid cont ai ns .t he d
nopal i ne T- DeowbeaypbIYE rig apmeved AficE 8uriacg SRt g5aamatpR of hegised
sequence,,,be ' ia, ® stakdrd 30! nfddiudh ab BlodgRed b
from the 2Ar aﬁfﬁ%%g%%&%@lggé’%@ddﬁ%ﬁ ﬁ’e gxpr essi on of _a?CP4 EPSPy
synt hase gen®arwiié sz GRA (EFSR, pimnt hangLgBA®, Cohpmigde sapenipgiilin, 62.5 mg/L

2006/ 036787PCT/ US2005/ 034150,,34 CTP. |i.nked. {,0, &~S i s

synt hase codPRGEFE &Hga@ﬁdmg/ﬁ‘eb?o%ﬁ“flrs v P’lteliga‘wr%ggﬁ tI':lé "g‘gﬁgﬁk‘ e
P- Bn. SVB- 0: 1o BLiPthe QREIEARaye Winided witd A Relpél iidetadsinsculhed withahe
isocitrate | yase gene (as described in PCI Application 03/ 79766%\
and the napi Aebatiprum ThbuspstRsred as deerribedjhone e Thnmogupiss sxplays g then

known methodo| 4 ' rﬁﬂgéi'n ek NEREEW ik (B pdiSrafidtOfhiGn cultur
junction Ig T%e rédsg(frtaﬁ?%a&%l@féésam véas nljg'rrel—‘ggpl\/%%82338 was used 11‘15? t ﬁ’e
transf or mat i die péisaeyhieasgiomiatiph eulfured on standard plant tissue culfure media in the

presence of the herbicide glyphosate (Monsanto Company, St. Louis, MO), which acts

as both a selection agent and a shoot inducing hormone. Media compositions and

culture lengths are detailed in the aforementioned Martinell patent. After 5 to 6

30  weeks, the surviving explants that have a positive phenotype are transferred to soil and
grown under greenhouse conditions until maturity.

The mature seeds of the transformed plants are harvested and analyzed for oil

content using standard methodology, for example by near-infrared reflectance (NIR)



This exanple sets forth the transformati on of soybean plants with the
10 constructs described in Exanple 5. Soybean plants were

t ransf or megousesngsBN Agr obact eri uni - medi at ed tr ansf or nagdioms208st03nde
as described by Martinell (U S. Patenss 6,384,301). For this nethod,
overni ght cultures of Agrobacteriumtunefaciens containing the

pl asmi d t hatspéctobaoge s adegaited dh Willianestd Nowish (1287 MIhT 5e@is , fraxe mpdants
grown to | og phase and, then 15 _di.l uted.t final tical .d .t f
03" o 0. o Gebra B e Bibe aids e Bk RGP R EEnYwS
These cul t UrEs) WediotstS Bak el LhibRe Gl BhRnt A osPHRA s sRIDEYR 8RtABofmed
prepared as described below. Briefly, the nmethod is a direct gernine
t ransf or mat iplmts. nt o i ndi vi dual soybean cells in the neristemof an
exci sed soybean enbryo. The soybean enbryo is renoved after surface
sterilization and germ nation of the seed. 20 The explants are then
plated on OR nedia, a standard M5 nedium as nodified by Barwal e et

al. (1986), plus 3 ng/L BAP, 200 ng/L carbenicillin, 62.5 ng/L
cefotaxinme, and 60 ng/L benonyl, and stored at 15C overnight in the
dark. The followi ng day the explants are wounded with a scal pel bl ade
and inoculated with the Agrobacteriumculture prepared as descri bed
above. The inocul ated explants are then 25 cultured for 3 days at
roomtenperature. Followi ng the post-transformation culture, the
meristematic region is then cultured on standard plant tissue culture
media in the presence of the herbicide gl yphosate (Mnsanto Conpany,
St. Louis, M), which acts as both a selection agent and a shoot

i nduci ng hornone. Media conpositions and culture |l engths are detail ed
in the aforenentioned Martinell patent. After 5 to 6 30 weeks, the
surviving explants that have a positive phenotype are transferred to
soil and grown under greenhouse conditions until maturity. The
mat ure seeds of the transfornmed plants are harvested and anal yzed for
oi | content using standard net hodol ogy, for exanple by near-infrared
reflectance (NER) 35 spectroscopy as described in WIllianms and
Norris (1987). The seeds from plants expressing the Arabi dopsis
thaliana isocitrate |yase gene, driven by the P-Bn. SWB- 0:1:2
pronoter, have a higher oil content as conpared to seeds from
non-transfornmed plants. W) 2006/ 036787PCT/ US2005/ 034150 36
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41 8. The transgenic plant of claim 7, wherein the dicotyl edonous
plant is selected fromthe group consisting of tobacco, tomato,

pot at 0, soybeassniedtton, canda, sunflower, and alfalfa.pci9us20d3®34150
transgenic plant of claim6, wherein ihe transcribabl e pol ynudeoti de
nol ecul e confers altered cell proliferation in the seed of the
transgeni c WNRwa et ddPlalhg, 6Mahe€gRNio®4pl ant of claim 6, wherein the

transcri babl e pal ynucl eotide ol ecul e ¢ Ltered oil content in
t he seed of MW@SW%?%@QS@?H%&gfﬂégl’fflzﬁ}éﬁi.lg%ﬁi'%’éf’aﬁggeni c plant of claim
6, wherein the brapsciicdebl @dmlvseqbsgtioge nol ecul e confers al tered
protein quality in the seed of ‘the transgenic plant. 12. The
transgeni ¢ Harivk eofl., MEPESL/AENBBel T, 19¥-t r anscri babl e pol ynucl eoti de
nol ecul e co | t ) nutrient content to the transgenic
pl ant . £3. rHﬂ%B@noﬁcfﬁ)éWP?éﬁsgeni c plant of claim6, wherein the
seed conpri sashet, ROCINB111067-1042.1994.t ransformed plant cell having
stably incorporated into its genone the construct of im2. 15,
net ho)(; of diSE)amblﬂ?qlfgefé%prfé'ssMQ cigpr éfoﬂ?’gnéel:ai i?éﬁgé{aﬁmrmﬂrg{?ﬂ Hiess, ot
sequence in a p . g operably linking the pronoter o

03 Pl adting oo b bl'y I'i nking th f

claimlto the polynutleoti de $equence and transforming a plant cell
Wi th the pr@atetivapenhbNcl HokeRet.ol & HB3HPFMM0eot | de sequence.

16. The nmethaod of c| aj +24C Sl regenerating a plant fromthe
pl ant celd . “ilwanfﬁ@}ﬁéa’égé&-%w& ﬁﬂlof claim1, wherein the

pol ynudeot i dg 1580y 6N ANbeidiae p@&#&g@«e@i TehnsRgy en ake olghpulhaiingd Weod
nucl ei ¢ aci d sequence of SEQ I D NO

| . 18. The isolated proMr %g
claim1, wherein the goHysivesdoniddssosduentlCherusts, ke Kt M¥ot3de
sequence having at | east about 70% sequence identity to the sequence
of SEQ ID NO 7. SEQUENCE LI STI NG <110> RUEZI NSKY, DIANE M HEW TT,
CRYSTAL L. ZHENG WElI <120> PROMOTER MOLECULES FOR USE | N PLANTS
<130> MINS: 057WD <140> UNKNOWN <141> 2005-09-23 <150> 60/ 613, 081
<151> 2004-09-24 <160> 22 <170> Patentln version 3.2 <210> 1



<211> 1653 <212> DNA <213> Brassica napus <400> 1 ctgttatatg

ttattactta tgaggaactg gtattacata tagagaaaaa tatagatcga60 gaacaccaaa
ttatcataaa tatggaactc tgtggttatt aaaaagtttt gttatacgatl1l20 tttatgttct
tttaaaagtg tttaatgggg ttgattgtat gatcHtaata tatgttatacl80 atgatcgtgc
gttcacccgeafgsgat atga ttgttcatgg ggagttttgt atagaattaa240 gtgaaatt at
tagaatttac aataagatca ctaagcagat attttcataa tattttttta300 taaaccctat
cggctgat cc gatcggctcc gggaggaacg cgcttagtga aatattttca360 taatattttt

cat gacatga ac e

Catoatiole tval ForRedeldfiabl Aaaindd Saehibus SO fadp AR RAARAG
ttttct cggoupabgsictngal:aaat ggtctt ttatataatg cgcatat gat 540 taatccgcca
ccaaagtgct ttgtgaccac ttatttactt atttatat t gat aact ct 600 gt gt tg
Caaagitact adbigtiioriey e s sncgomaapd e dq s asirrsetraahastt
aaattagt @ NGk eGa@t at g attgtattca ataagtatta gctgaattaa720 gctagttgat

agt at at cat aattttqaca aatttaacgt aacaattttc ataatcattt780 actgctgtta
gaaacct gt g t tiateRAlyRHClepiide sesuence Paving atleastehau dA%csanenee identibciat

aaaagagahg RalbARPHSE8BAGEH that ﬁ%@ﬂ%%?eﬂl%ﬁ%ﬁ@@o@ﬂ%ﬁgagca

atttgcagga gaaaagt cal aaaagfcgta cattcgccac gaat c
at cggaaaeperghlydinked trgnscithabapalynuctgpiidatmelecdegt aat acat 1020
tattggttaa taatttttta aaaaatatat aatttatatt ggtttttaag ccatatattg
1080 WD 2006/ 036787PCT/ US2005/ 034150

2. A construct comprising;
a promoter selected from the group consisting of;
a} a polynuclectide sequence comprising the nucleic acid sequence of
SEQ ID NO:7, and
b) a polynucleotide sequence having at least about 70% sequence
identity to the sequence of SEQ ID NO:7 that is capable of regulating
transcription of an operably linked transcribable polynucleotide molecule;
wherein the promoter is operably linked to the heterologous transcribable
polynucleotide molecule.

3. The construct of claim 2, wherein the transcribable polynucleotide molecule is

operably linked to a 3' transcription termination polynucleotide molecule.

4, The construct of claim 2, wherein the transcribable polynucleotide molecule is
a gene of agronomic interest.

5. The construct of claim 2, wherein the transcribable polynucleotide molecule is
a marker gene.

6. A transgenic plant stably transformed with the construct of claim 2.

7. The transgenic plant of claim 6, wherein the fransgenic plant is a
dicotyledonous plant.



tctttggtta atactcactt atgcaaacaa ttagacaact gtgtatagat gacatatgca
acat ataact gattaaattt acgtctattt tcacaagaaa ttaagccact ctattacata
agtagaatat ttttacaaat tagaaaatct tatgélt gacc ttgaactaat taaaccaaac

tt
aaagcttc ag@%&@%@gg@%%@gﬁ?%ﬁér@ﬂttﬁ@dfcé LRAbld ngﬁﬁ%é@afteg

tttgaggatd cac at'gat ct gg aaadacgcga accatttat

t at gccaadiorh ditat@ug consiatapatttapceg ooy thgtate,sapybadn, cgitermcageleage

at gt at at ga naattg%cta cttaaatca cac tactttatta tctaaaacat

t gcaat t t aMHBYERAAGEH24Yt gt agcaa at at acccgt aaaaccttcg tagcttcaca
caacccgaaa agatgcat at agtattat at aaaaaaaaaa tcttcaatat acataacc at

ttgagcacct aatgatgaat cttcgttggc acggaaaat <210> 2 <211> 27.<212>
DNA <21335-Art i%eéfaéﬁgﬁfm@Jﬁni288@*%‘5:%2]9&6%Eﬁ%%onbﬂéﬁpoénﬂgegﬁegct t
ngggt Ct thofeB@BIhARSs SR4Ra cBll prlifetatitf it Hleedd W e darvgehic dlart! al

10. The transgenic plant of claim 8, wherein the transcribable polynucleotide

molecule confers altered oil content in the seed of the transgenic plant.

11.  The transgenic plant of claim 6, wherein the transeribable polynucleotide
molecule confers altered protein quality in the seed of the transgenic plant.

12.  The transgenic plant of claim 6, wherein the transcribable polynuclectide

molecule confers altered micronutrient content to the transgenic plant.

13. A seed of the fransgenic plant of claim 8, wherein the seed comprises the

construct.

14. A transformed plant cell having stably incorporated into its genome the

construct of claim 2.

15. A method of directing expression of a fransciibable polynucleotide sequence
in a plant cell comprising operably linking the promoter of claim 1 to the
polynucleotide sequence and fransforming a plant cell with the promoter operably

linked to the polynucleotide sequence.

16.  The method of claim 15, comprising regenerating a plant from the plant cell.

17.  The isolated promoter of claim 1, wherein the polynucleotide seguence is
the polynucleotide sequence comprising the nuclelic acid sequence of SEQ ID
NO:7.

18. Theisolated promoter of claim 1, wherein the polynucleotide sequence is
the polynucleotide sequence having at least about 70% sequence identity to
the sequence of SEQ [D NO:7.



<223> prinmer sequence <400> 3 gtaatacgac tcactatagg gc22 <210> 4
<211> 30 <212> DNA <213> artificial <220> <223> priner sequence <400>
4 cccacagaiwb 2obguizadstt cg gttctcatac30 <210> 5 <211> 19 <FdptospisAz4150
<213> Artificial <220> <223> prinmer sequence <400> 5 act at agggc
acgcgtggt 19 <210> 6 <211> 23 <212> DNA <213> Artificial <220> <223>
pri mer sequence SEQUENCE LISTING

<110> RUEZINSKY, DIANE M.

HEWITT, CRYSTAL L.

ZHENG, WEI
«120> PROMOTER MOLECULES FOR USE IN PLANTS
<130> MONS:057WO
140> UNKNOWN
«141l> 2005-09-23
<150> 60/613,081
<151> 2004-09-24
<l60> 22
<170> PatentIn version 3.2
<210> 1
«211l> 1653
«212> DNA
<213> Brassica mnapus
<400> 1
ctgttatatg ttattactta tgaggaactg gtattacata tagagaazaa tatagatcga 60
gaacaccaaa ttatcataaa tatggaactc tgtggttatt asaaagtitt gttatacgat 120
tttatgttet tttaaaagtg tttaatgggg ttgattgtat gatcacaata tatgttatac 180
atgategtge gttcacccac tctgatatga ttgttcatgg ggagttottgt atagaattaa 240
gtgaaattat tagaatttac aataagatca ctaagcagat attttcataa tattttttta 300
tazaccctat cggcotgatce gatcggeteco gggaggaacg cgettagtga aatattttcea 360
taatattttt catgacatca actgtgagtg tecacttagaa tctcg=atat aatccaaatc 420
cgacataaga tatgattetc ttattcttge attcaaccga ataatctgaa gtgectecaat 480
cgcaaacteg ttttcteogee catgacctaa aaatggtcett ttatataatg cgeatatgat 540
taatccgeca ccaaagtget ttgtgaccac ttatttactt atttattatge tgataactet 600
gtgttatgty taaagttact aattagtita atatttataa gecaagagtaa gattctcatyg 660
ataaacattt aaattagtat ctccagtatg attgtattca ataagt-atta gctgaattaa 720
gctagttgat agtatatcat aattttgaca aatttaacgt aacaattttc ataatcattt 780
actgctgtta gaaacctgtg ttataattat aacttteccti tttgggtcaa aattacaact 840
tteotatacat aaaagagata acttaaagga aaggcagttg acttgagaat ataaagtcaa 900
ttggagagea atttgecagga gaaaagtcab aaaagtegta cattegeecac ttgtaattaa 260
;:aagagaatc atcggaaaat ggeabtcetttyg aaaataatat tggtaamttta cgtaatacat 1620
tattggtiaa taatttttta aaaaatatat aatitatatt ggtttttaag ccatatattg 1080



<400> 6 gagaaaccat ggtgaataaa tgg23 <210> 7 <211> 1288 <212> DNA
<213> Brassi ca napus <400> 7 gggctggtga ttatgattcg atgatttgat
ccagt t agt tweanisosemstg aatcattttc60 ttctttcttc gttt aaacaRCUSNSIBHSR
cgaatggttc tcttgtgatt gaacggaatcl20 tttgaatcaa attaattaat tgataagaag
acaaaataag attccatgtt ttgataagat180 taatgatttt gatgcattaa cggcatattt
gaaacaaatt cattaatcag caaaactgag240 aattttgaac tacgaaattc cagtttcta
t t gaaaaaatchidioghtc Gt rayaytat @A E300 F%ﬁ%%c?acééﬁgéééﬁéégﬁéth abit?
gaaat t ggt tat9&%&9&@%&&9&&%&@&@%&% mggg%tma@ctgsggcfa@%ﬂtmgec at izl
tttaatttct aaattatgca aattgcaagC420 ttccaatctt agccttttaa ataaaaaaga
cgct at ggaatyicgast egtrmrbtyt gafcad8l soiahgtaygatocertdoht Freazapagaagatesd
t gaccagcga tggcagtgga gctagat gag540 att aa ct atgcaaca attfatg
ttttcgat atttf‘%atcﬁf‘g"t gg’ftat%%aatgéf%ﬁ’g%ﬁ@ % ac"&?%%%t E@ggé‘a%a??agtgggc %S{zcct%%g
aggat ggct grgt£hghd €egaRet 4108t €d8660 gagicagris0gRtagas antdafdratadansa
aaaaat gt cc gtgcacatgg caggcgctag720 atcatgagtc ctcaggttcc cctctgtaaa
cggt t gt t cyaceEgacyGetITgRet CRPREYBT ERIGYTIEt AEAREFE ddggotc-§Eagatt®d
ot aagct 9ug (1ALt Lil.JS00 4LaRBdl 2anaeA0R.LOCAL AAkE.CLAR! A2an
cagggt aaac atacafaaal gatataagtt900 tagtagctca aaattgctag tttccaacaa

aat gttt t clgaged=petatthhadcaaggtbtd-066d giic@oaiaat aadchtacht dtdagttiogtt t cETARC
taatatttgt ttttcaattt tatatcaata 1020

acgtetattt aaagettcac aaagacgcoga acttaaatca caacccgaaa acgaaazat= . 1620

tcacaagaaa agaaaaaaaa accatttatt cac 1653

<210> 2

<21ll> 27

<212> DNA

«213> Artificial

<220>
<223> primer sequence

<400> 2
caccatgett tecacgtettt tgagttg 27

«<210> 3

<21ll> 22

«<212> DNA

«212> artificial

«220>
«<223> primer sequence

<400> 3 -
gtaatacgac tcactatagg gc 22

<210> 4

<211> 30

<212> DNA

<213> artificial

<220>
<223> primer sequence

<400> 4
cccacagatt ttetattteg gtteteatac 30

<210> 5
<211> 13
<2i2> DNA



aatatatttg tccaaatacc taaagtctaa taggttcgaa atcattactt gtaaactaaa
tatcacactt ttttcactat aatcagtatc ccatgatgag aatactttgt aaaaccccac
caagtt cggtwbl0ésadtigat cat aat cact tgcgaaaccc at cgtt aagop@iyaaisagaito
tcatagaaca ttttggagta cttgggagat 1080 gtataagatg 1140 ttaccagtag
1200 atcaaactag 1260 1288 <210> 8 <211> 848 <212> DNA <213> Brassica
napus <4eer3-8 Jydétggict aacaggcggg ggatgtaccg actctgaatg carttttaat
aaaataaatt_ataattccga gtctgaggga agraatattt ggaaccttcc tccgtcggaa
ggactttttﬁgﬁj Ceahead e gagtct ggccttac gaaggacaag ctatgagacc
aacgagacgt ttttatttaa tttaatttta ttttaaaaaa ggaactttta aaggattcct

cgt cgaaacksgmcgaacatt aattccgacg cgtcggtatg tatcccgatg catcatccaa
gat gat cggacedgasiagetcdteticgaacat atttgaatat aaaattttaa ataatttttt *°
tcctcggtaa cggaattttc tccgaggatg gtgccctcgg gaattccgag tcctcggaat
ttttcttgtasid.acgtttaa tatctgcgtt tgaacgagca tcaagacccg tatctactat
tttttttccazticaazmtt cc attccgacga cgagaaactc gaccatcgga agtttcctcg

gaat t t gaar2¥acg®¥gt { C, agt gtttatgc acttaaactt

<213> “Artifici

<220> ‘

<223> primer sequence

<400> 6

gagaaaccat ggtgaataaa tgg 23
<210> 7

<211l> 1288

<212> DNA .

<213> Brasslca napus

<400> 7

gggctggtga ttatgatteg atgatttgat ccagttagtt aattttgteg aatcatitte 60
ttetttette gtttaaacat ttaacttgea cgaatggttc tcttgtgatt gaacggaatc 120
tttgaatcaa attaattaat tgataagaag acaaaataag attccatgtt ttgataagat 180
taatgatttt gatgcattaa cggeatattt gaaacaaatt cattaatcag caaaactgag 240
aattttgaac tacgaaatte cagtttctag ttgaaamaaat aatgatcgta gagaacatat 300
tataaaacct cagaaacgaa ctatgtagta gaaattggtt aactgtattt agcaaacaaa 360
aaagogttaa ctgttaccat aacccattat tttaatttct aaattatgea aattgeaage 420
ttccaatctt agccttttaa atamaaaaga cgctatggac ttcgaatcag attgtgaaca 480
acttgtggaa ctaattaaca gagaagaaac tgaccagcga tggcagtgga gctagatgaé 540
attaaagocet atgcaacaag atttatggag tittegatat tgtttatcet tagageteta 600
aacgtcecgtg cagatggaga tgetcctegg aggatggete gtetgttccce acttgatceta 660
goctagatgg atagacaaca gaaasaaaaa aaaaatgtcec gtgcacatgg caggegcetag 720
atcatgagte ctcaggttcc cotetgtaaa cggttgttca ccegatgget agtacctaat 780
actggtcata actcatacgg atgcagacca gtaagetgga ttgatttttt tegatgtcaa 840
aaaaaaaaga cgctatgatc ctaataaaaa cagggtaaac atacataaat gatataagtt 200
tagtagctea azaattgctag tttccaacaa aatgttttet gatcectattt teaggttttt 960
gtaacaaata taatttttaa atgtttccct taatatttgt tttteaattt tatatcaata 1020



ggaggctcag gatgatggac tagttttttt gttttatttt aaaaaaaata gagggaatgg
rcattaagtt aattccctcg attccttcgg gaattttgtt ttccgaggag cgacgacata
att at at aaawotg@ldstByc at ggcagct c at gat gaaga tttt ccaaaasp@tgébisiodiiso
atttttaaaa aggtcctcgg cctcggaatt gaaaattccg tattttccga tcctcggaat
ttatttccga ccgacgattt cccatcgatt aaaaaatatt <210> 9 <211> 874

<212> DNAaatgmbttBrmhwcnaq@msamowa@gmggrcgaa@tazawq:tcemgeam:at 1080
aaaagaggaa aaggt gg aaa attq a act agat at
caagaccca aE?%gga‘ga aaacefélasf'agcgfk %g ttggt gf‘cat £t at gccaa%a40

gt cgt agcadtcatedatit @gataac@tahadattbgtaggatdgemgaaﬁ tasﬁgaacgﬁ&a@bgg@gagmo
acctgagcat acatcaatca cggtgtagaa gt gﬁtta gag
2006/ 036 78/ PETFVUS2B0SF 85341 5122 ¢4 °ES F%%aaee%alébqgéétaaéaiaéaa%a@a 1260

aact aaggt {499 it LR Laecatdal s cCt t aat gat gat ggcgt ca aagt acat af,ge
ttccaacttt atccctaact

<210> 8

<211l> 848

<212> DNA

<213> Brassica napus

<400> 8

gggetggtet gaaggacaag gatgatcgga tatctgegtt ggaggotcag atggeagete 60
aacaggeggg ctatgagacc cagaagagge tgaacgagcea gatgatggac atgatgaaga 120
ggatgtaceyg aacgagacgt tcoccgaacat tcaagacccg tagttttttt ttttccaaaa 180
actctgaatg ttttatttaa atttgaatat tatctactat gttttatttt atgttttatt 2490
carttttaat tttaatttta aa=zattttaa tttttttcca aaaaaaaata atttttaaaa 300
zaaataaatt ttttaaaaaa ataatttttt tcaaaattee gagggaatgg aggtectegg 360
ataattccga ggaacttita tectcggtaa attecgacga reattaaght ceoteggaatt 420
gtetgaggga aaggattcct cggaattttc cgagaaacte aattcecteg gaaaatteeg 480
agraatattt cgtcgaaact tccgaggatg gaccatcgga atteckttegg tattttecga 540
ggaaccttec gacgaacatt gtgecctegg agtttcecteg gaattttgtt tccteggaatb 600
teceogtoggaa aattccogacy gaattccgag gaatttgaat ttccgaggayg ttatttecga 660
ggactttttt cgtcggtatg tcctcggaat aacgttattc cgacgacata ccgacgattt 720
ttteectcag tatccegatg ttttettgta gtgtttatge attatataaa cccategatt 780
caatcagtet catcatccaa ttacctttaa acttaaactt ctggtttcte aaaaaatatt 840
ggccttac 848
<210> 9

<211> 874

<212> DNA

<213> Brassilca napus

<400> 9

cetgegaaga ttetcagecac caagaccceat ctettttagg gttatttgag atgceccgtat G0
aaaagaggaa aaggtgggtg acttgaagag gacggcaaca acatcagatt gtggagagea 120
ggtgaaattyg attgtettgy ttaaaagatce ghtogtageat acctgageat acatcaatca 180
agttataaga actagatata tagttcatag ctetattatt cggtgtagaa gtgattagag 240



cttgattact cgcaaaggga attgtatcaa taagacagta ataatcatgc ctgtagcaaa
taattaatta tctgatgcaa atatacgtgt tctcacagtt tttgttggca ctttgtactt
act gggt aacwotznaaBéBat at acaatcta aaatttaagt aat gatgtgt RCEUTSAESABC50
cacaagat at aaaacatgag gtgtcttctt caactttttc gagatagtgg caaagctttg
caagcattag agaccttaca cgttactaat aagtgtatat gaatccttga taatacttac

attctattt fcctacc tttc t ga t t (o
atatatt gg%t%ﬁ%cg%tg%cctacgg%gg‘f%g? {:ﬁa%‘e\?gg aftgéggtga%%%%?%c%?& cgggg‘%tgf ttg 2
gccgct ot t Geata@hheldgeapetnhacaRtand ageipagy gaattdait cocteascaaat t aso

gt aat cccat acacgttcac acacacacat tctatataag aaccaaaata <210> 10
<211> 29 <2PE9323PRA 2EPITRLCRG GEFIRLEFT SoHFIL M IR [FRARE O FEGtATEe <40D>

10 ttcat a,ta%,Lgaaf%gL@a&ge&q 1L GRLEHAE2D ag4dkRTachl asidhityd0gsadlat ENA 450
<213> Artifticial <220> <§23> primer sequence <400> 11 cgagaaacag

aat gat gaaaogtagayagaed3dargd @ratitaay] totxptadr] Pacoohpcaa2dPaggitpf i ciSaP
<220> <223t?:c8£1‘!t§%£ c%ggalljg%gga? ag.tl:lg(;)a Et%tz aggatcg%g'geg:cggattag@tpg%t ggata;:céc%%gt t %83

ccttaatgat taattaatta ttacaabatc gaatccttga ctteacteaa acacgttcac 660
gatggcgtea tctgatgeaa cacaagatat taatacttac acgtatatat acacacacat 720
aagtacatat atatacgtgt aaaacatgag attctatttg cgagtctttg tctatataag 780
ttecaacttt tctecacagtt ghtgtettett ttectaccte gecgetettc aaccaaaata 840
atccoctaact tttgttggea caacttttte ttte B74
<210> 10

<211> 29

<212> DNA
<213> Artificial

<220>
<223> primer sequence

<400> 10
ttcatatctyg cgtaagtacg tceatgtte 29

<210 11

<211l> 30

<212> DNA

«213> Artificial

<220>
<223> Dprimer seguence

<400> 11
cgagaaacag aatgatgaaa ctagagagac 30

<210> 12

<211 27

<212> DHNA

«213> Artificial

<220>
<223> primer sequence

<400> 12
caccatgett teacgtcttt tgagttg 27

«210> 13



<211> 26 <212> DNA <213> Artificial <220> <223> priner sequence <400>
13 tcgatgccac gaaaatgcat aagaac26 <210> 14 <211> 26 <212> DNA <213>
Artifici alwe2B@»36823> priner sequence <400> 14 cct cat eBIBUSDESNEEIAS CC
tcaacc26 <210> 15 <211> 29 <212> DNA <213> Artificial <220> <223>
primer seguyencg <400> 15 ccgtacacgg taaaatagtt cttgacgga29 <210> 16
<211> 26.=212>paNA <213> Artificial <220> <223> priner sequence <400>
16 ctaaagricat yytéidiagaa aagtt g26 <210> 17 <211> 24 <212> DNA <213>
Artifici §2I20§220>

<223> primer seqguence

<400> 13

tcgatgecac gaaaatgcat aagaac 26
<210> 14

<211l> 26

<212> DNA

<213> Artificial

«220>

<223> primer sequence

<400> 14

cctecatockte atcecteatee tecaace 26
«210> 15

<211l> 29

<212> DNA

<213> Artificial

<220>
«223> primer seguence

«400> 15
ceghacacgg taaaatagtt cttgacgga 29

«210> 16

<211> 26

«212> DHNA

<213> Artificial

<220>
<223> primer sedquence

<400> 16
ctaaagceat ggtettagaa aagttg 26

<210> 17

<211l> 24

<212> DNA

<213> Artificial

<220>

<223> primer seguence

<400> 17

aatacgacte actataggge acge 24
<210> 1B

<211> 25



<223>
<211>
<400>
<213>

25

<223> pﬁ T
21 <2115

<220>
<223>

ggaaagaaaa agtp§35 <210> 20 <211> 28 <212> DNA <213> Artificial

<400>

Artificial

<212> DNA <213> Artificial

<220> <223> pri mer

primer sequence <400> 17 aatacgactc actatagggc acgc24 <210> 18
<220> <223> prinmer sequence

18 gwaaagmeats7 ggt aaggcca atatt25 <210> 19 <211> 2cw@shaos/ @A)
sequence <400> 19 cttctgccat

<220>

<400> 20 cccgggctgg tcctgcgaag attctcag28 <210>
<213> Artificial

primer sequence

i8

gazaagccat ggtaaggeca atatt

<210>
<2ll>
212>
<213>

<220>
<223>

<4 00>

19

25

DNA
Artificial

primer seguence

i3

cttetgeecat ggaaagaaaa agttg

<210>
<211>
<212>
213>

<220>
«223>

<400

20

28

DNA
artificial

primer sequence

20

cecgggetgg kectgegaag atteteag

<210> 21

<211l> 53

<212> DNA

<213> Artificial

<220>

<223> primer sSeguence

<400> 21

ctegagegge cgettetatg tegactggaa
<210> 22

<211l> 891

<212> DNA

<213> Brassica napus

<400> 22

gggetggtee tgcgaagatt ctcagcacea
gccegtataa aagaggaaaa ggtgggtgac
ggagagcagy tgaaagttga ttgtettggt
catcaatcaa gttataagaa ctagatatat
tgattagagc tttacttete ttgtattact

agaazaagtt

agacccatet
ttgaagagga
taaaagatcg
agttecatage

ctttgtactt

gtgccaacaa

cttttagggt
cggcaacaac
tcgtageata
tetattattce

gagatagtgg

aag

tatttgagat
atcagattgt
cctgageata
ggtgtagaag

attgaaagcg

25

25

28

53

60

120

180

2490

300



<220> <223> primer sequence <400> 21 ctcgagcggc cgattctatg tcgactggaa
agaaaaagtt gtgccaacaa aag53 <210> 22 <211> 891 <212> DNA <213>
Brassi ca maEpugs03@B® 22 gggctggtcc tgcgaagatt ctcagcacCRCTAGRIeESHaIse
gcccgt at aa aagaggaaaa ggtgggtgac ttgaagagga ggagagcagg tgaaagttga
ttgtcttggt taaaagatcg catcaatcaa gttataagaa ctagatatat agttcatagc
tgatt ag30g. L4 A0 e 6ot 01 BLLAGL:L LLLGLACH oSlLbELAGORS. £OgcRACAgg
tcgtagcata tctattatic gagatfagtgQg tatttgagat atcagattgt cctgagcata
ggt gt agaagadcegaaageapacad @ rif@td80 943800 ttmgreioft crtagetambhacaaed
tctagct aa azfclaatttagg aacaccaaat gtgfaatccc caaacacgtt ;Ca,%tacaca%a
tttgtctara et teadeeag e agathrat Ay caaatad  Yaact yadur et §dt t t £t
t at cccatdgaaditact tdas e of gat gacae L ahargt atagt ARGLIGC AR sagiaat CCEho
cgcaaaggga attgtatcaa ttaagacagt aataatcatg tactgtagca attaattaat

t cat ct g@P§rEREAE FPERYEER (PREILEaEC P 2RIATER Y SEARET Tt AE@ 2 tRAttaat £
aat acaatgl . £aaal t1.8AA 2802k 0akgl 4 3L{Acaala cAdCARAA0R LolARaacyk,
agttgtgtct ggcacaactt caaagctttg tcaagcatta aagaccttac gtcgttacta
gt aagt gtaakatpgaatcecgitgbad trtaataghtyagatakedsmt titokbtdatbctaratytaht t cgao
tgtcttgtct ‘tht aaacaaa aat at attgg attacgt acc ataaatactt tgacttcac

t
tacacgt &taaa att:@e:gg&ﬁ?%qté(&? 8:65%1:6 cg tgtaamacat gagattctat ttgcgdagtce 780

tttgtetata taagttccaa cttttectecac aghtgbtgtet tettttecta cetegeoeget B840

cttecaaccaa aataatcgct aacttttatt ggcacaactt tttcttteea g 891



