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PROMOTER MOLECULES FOR USE | N PLANTS BACKGROUND OF THE
| NVENTI ON This application clains the priority of U S
weénasisional Application No. 60/609, 770, fil edPCT/US2005/032496

Sept enber 14, 2004, the disclosure of which is

i ncorporated herein by reference in its entirety.

FI ELD OF THE | NVENTI ON Jhe i.avention rel ates to the

field of nolecular biology and nore specifically to

pol ynucl eoti de nol ecul es useful for the expression of

t r ansgene PROMODATRMOBECULESFORUBE|IN BLANT'S he

P-Gm 701202739 and P-Gn 701209813 pronoters isol ated

fromdycine max and to the P-At. TT2 pronoter isolated

from Arabi dopsigs, ¢RARAVRD ORLIBEINVENPIGKE usel ul

for expression C T nportance

in crop plants. BACKGROUND OF THE | NVENTI One of _th

G apiliopfiai clagfmndns erignln Hobr myovisiong) é’ﬁ@m@n No. 60/609.770,

| ant i h r Qnoni i oSt 1 i
sl Sfifpber Mo I SsCBhick SRR BBRARAC! BELRLbF fuffonco in i
entirdiyl® requisite tools to transformplants to contain and

express forei gn genes. The technol ogi cal advances in

pl ant transfor matigrEPOF sENENVENTTIONVE enabl ed

researchers to take an exogenous pol ynucl eoti de ]

noltec idventisuablates @ endeldr ofmmaolpatar biodegyusnd mergt sngeifically to

source, and incorpqrate that polynucleotide. ul - .
ooty oboSS: srae oA B et BRlveRRhy OF FaFUsbE pIPLGEL, tpg invention
related 1R BB 01402785 R dpich he1 2sdded prhhadtas igldted fiomOGTycine max and

trait. I'n one approach, expression of a gene in a
to th@PaAt. TE2Ipromoten isolaet fivisdudiddpais Wlelémian ol hepramegtesy are useful for

express such a gene may. confer .a desi.rable phenotypic
exXprespipB Of ransgengiff %‘gwnﬁ’ﬁlb BRRotangs 14, £1% ﬁ’%]i?tf‘ on of a gene

or part of a gene in an antisense oQrientation nay

produce a desi BACKGROUND QF FTHEMNYENIION i nhi biting

expr essi,on_o _ . ! .
oo PyaE Pl S ACSASRC HiaifEfne (E10 BRIGEES pRE with agronomically
desirhi8 hah&edstRk @renits. Wdvedvep ipyergtic iengiaesralg Ipae pravidedhbe requisite

overal | expression of genes in_living cells. Isol at efl .
toolsgp dransfern plands tof eqnain GRd ienPrPioraien Bencss dibg| teghgplogical advances in

di fying. pl ant phen e r t
pan T30 S A, PAGRINEC ok AP RE-AALOS By cxopencus
polyRIcRDUAE nidlddudd) S8E&NALa BérRnfrorh RCHetteld gbineoramsieabbyrcafand incorporate
various genetic elenments into a Eplynucleotidg :
that paipstolestide nTHecwointe pudantigseomele Iha ZeRe FICHED R cgpressed in a plant
ol ynuc| eot i de.nol ecul. e epe; of i rest .
ot Rt B E S B PG PR ES hen fapev o
cell bP adpla@Nfibsull CthatMBY¥esDRothEsRIalg xprads shel ar gdnegmug confer a desirable
the gene of interest also contained therein. The i )
phenotypirt effect. InsanoHwsn appropdde tieewriphen oha geneAr nad| qf agene in an antisense

. various nethods of plant transf %o c .
oren Ry TSRS U BhRRL T BB sk QrBPAC Bfpsin of an
mxbgékhgggggrated into a transgenic plant. The pronoter
ontrols expression of the gene of interest to which _
t hBroproders ey polgnusirotide In}01¢du?ﬁ6éhlat&nﬂlpt‘lwﬁlea5f’ freglajogyrglements which

play%pl?rrlt%grta {)I tlrll ﬁqeocgvetrzirlﬁé)gprgsgﬂ)ﬁleorf rg%gesbﬁ{l I}Vti]n?g cells. Isolated promoters that

function in plants are useful for modifying plant phenotypes through the methods of genetic
engineering. The first step in the process to produce a transgenic plant includes the assembly of
various genetic elements into a polynucleotide construct. The construct includes a transcribable

polynucleotide molecule (gene of interest) that confers a desirable phenotype when expressed
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expression of the transgene in plants. For production
of transgenic plants with various desired
wohereasieoi stics, it woul d be advant ageous t o RaVAIS2005/032496
variety of pronoters to provide gene expression such
that a gene is transcribed efficiently in the anmount
(wausu16&5SaaLy rlagu .p.n,'odgaey,tvhe,fvd esi.r.e d v elt-t ect- The o
conmer ci al devel o nt enetica i mprove .
promoSrmes Seas e oBr Tavistiele 5 e gblalah{R R ene of imerest atso
-1 Rty oduc |oPlBhid Blbaudddtifio® MhtRERBY Sari®dstiBéthods of plant
containg fté?rglléﬁd 0 Cg}sgtgdcgesne st acklilng lappr%ach. I 'té this
transfo@ﬂ%ﬁﬁ&ﬂﬁhproﬂmﬂetd @zirfsfcgnmé planb néle amdbtlvg tmhstbgn@,drmlant cell is regenerated
characteristics of interest can be introduced.int .
into a pratgeniciTlaTts TGREAIBISE EPREPINRLNSTIN il EF° AL Iegi: o which the
enes 1053, a; t SRcHs YR ChirctBBdiel Bt @fitobonferred by the
PTomOgef s - Gheren y?lgﬁgegp |drraﬁﬁfsexpr ession, leading to a
expresﬁi?ﬁ;éilgﬁ%mis%éxﬁmﬁiamarse_ (rjegult atory elenments. In lti ?Ett
0 ese and other considerations, it is ar.ent.
O pretluct i 910/ R 31 s TS gk SRR gryics T would be
el ement .divers | t Vifle REANExpression such that a gene is
advantﬁg%‘%“égﬂr*&vggay%&ﬁ&gi ?lédtn)%g% tglrb%? elr%%t typI_)es or classes ,
transc@bedPEFIRRAAY $n gRNuhaunySecksiay tobrdicgtheatesiced effect. The commercial

engi neering. Pronoters can be classified on the basi .
develapinanhaf gotedieallt imnoeqdcerraslas@has Ao ady e 49 g‘fz?n%?ﬁeafifsimmd“cmg

.ra . levels,of t I £8&HcQhck e dob&able In this approach,
multlfg?)ggﬁ g £oP or}ts’é)@ﬁ%%?g%?}é%ot rs tef er%ragid) to as. PP
multigl® géﬁégtdéh'fe\f@ngadi@fmatne characteristizp abigeroft dan daduirodicadinto a plant. It

operably linked genes efficiently and e essi ng t.hos
is oftqpedesred Whe! inirpdusing waligpds g@eﬁfﬂé%e%i’g{l&/ﬁ@ﬁ e%"?‘ gete is' Modulated or
{ St SR Reaaklal | SR S: bRersURSHRBA doments. Tn
concefe 1P sy g PG o DR Y oA e PR e
light SXREES &R other thiBidbesione it iaapparent ¢hay .optivmhsentraltafigsne expression

ti ssue enhanced, or devel opn_ena al Q%’ﬁl ggLiced. Nuner ous
and rqpnbhey eteseniiliversits eee importert 1p Rlast BIOCCERYPEY- have been

descri.bed in..the. liter Tﬁeﬁ% ' Hehgsed for plant tic
nohAPTRE %ﬁ/ﬁ’tff?ﬁeg%t eg's g{agsrer}tsiter aﬁi(?{%%:;é glgi ne seyntoﬁa{)s%n sene
enginéé?ﬁ’x%{. PRI ciin G dlaseHiedror thetasisnifuntiaragtepisesniugh agftemporal or
Agr ohact eri um tumef aci ens and the caul j novirus. . 1ol
develpproenstle rangsy dtvelss of ENEERNE | FPERREPTNGE A1EU0\SReGHIFaMpT example,
19S or. 35S, pronot er . (B bly linked
promBeE Gl F SOMIBH Eal SHhAR: S0, & HpnyeEoldy dbeubly tinke
Gnd Bxd2GiE2Mosd @R D 3BiltiHe Ji5ied 4 Diffaredt types of promoters
genesg?fﬁg%?%ol)l, a%lg tﬂh%i Fisg%/ort Mosai ¢ Virus (FM/% 35S bed and
can bpobrairtedby(ishSingrthe spstreBNGY geguaipry reEees oheges thef are jragscribed an
numer ous of hers have been u N, tk r ' 1 tall
expresgsids it l}ﬁ? 5‘{‘3{“5‘?‘15 Ry ene eX %r&g[%{sl,\?eé n&lgﬁgp a%&cg&’ %; isvelopmentally
inducdgef ul pronoters are aescnoeu, iui cAcuupic, uu .o0. i a

e e ", 5,608,144

5,6 ¢1999; prom6rss, sulich ereIptivedn Ritni wligahavebeendpscgbed in the
. Wwhich_are.incorporated herein P
el S BB B B o BAHE S oo

promtblfé(f‘s PLPGLEC t 40 RuBbr-Rid8Bihg Oblasmiiad 0Ot Agobhdraritng . tiivggaciens and the
Seed coat is a tissue o? maternal orjigin. On

c
caulifoeniriné pramdten shels as sheehagifloseer Viesaie¥iug é(SQMVS 19S or 35S promoter
responsi bl e for ihtaini ng the i.ntegeit: t
(Ut &atent %&mﬁeq%%ﬂiﬁ% REtagyly v ygb%‘_{ﬂt%l_x%t%éﬁ@??"ﬁé (0.5, Patents
5,16%?%6%1’?%%925%%2%@3@; 0,50, P GHAtRATAH00).t ir@ntheURiivbrt Mosaic Virus
uch ti as
(FMV) 35S promoter (U.S. Patent 5,378,619). These promoters and numerous others have

been used in the creation of constructs for transgene expression in plants. Other useful
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conditions for growh are present. The present
i nvention describes pronoters found to express in the
weoeeew/suad. Wil e previous work has provi ded aPaumsens/032496
of pronoters useful to direct transcription in
transgenic plants, there is still a need for novel
promofér® "RE descidul [benghigical ey esslon Charact enistics. oo e,
In particular, there Is a need for pronoters that are
5,608, ¢ 4pafbed,399;d5,68% 4 Hg6.B3pP&sptsh SOB3 &R egath oqfswb’é?ﬁe%r e incorporated
.for pil production, in seeds. Many previously
hmE“ﬂﬁ@ﬁ%?@?Ed promoters fail to provide the patterns or

| BMBhcieRfar@ X6 @8&ic@of egptbestsh dfogehtd Inysaedafdrabe preluction of plant
benefits of expression of sel ected seed-spec

fic.. .
oils arnl bthassaits aTlerscgeros I A Hssem@gBAREDPEiNs, OFdrRilizgtion has taken
therefore,. a need Jin. the.art. of,pl . ' o life within th
pac YTt s St BBl Pu O R g e vitin
seed %gw\(shg%en%tﬂe%%%ﬂbﬁ)v&ﬁﬁg edéquary antrition, wetibtesh time as
"to pronoters that are expressed in the seed coat. .Seed
condittaast fop prowob ercsprasaat.uThe presesrinyangan descoheppropolsrs famddo express
) plants with desired seed traits. These include, but
inthegped 608 1 inited to, altering nutrient uptake, carbon _
S&OF vight aRal hﬁ’?@ﬂﬂe& RafsRE bf paidiasuséful ogdirect transcription
bi osynt hesi' s, phenyl propanoi d bi osynt hesi s, . seed . . .
in tra@&FEpas iptancn there sis zsill @i heedofor epavel Fp[t‘(@’{l%tpﬁ a’ytm lpqn)?,ﬁcla} expression
m cronutrient, aljty..In on nmbodi t ot
charagterjetiesi ot @F%’\‘igfé%sthgyep oot s 195 _rP%‘?IPgai%%g tth e %ﬁa“b?@to?dlrec.tmg
expregs%ﬁl %lfc%x%géﬂog@ SAGLERE &b pRfusidd, abl delonViagopseviausty identified
pol'ynucl edt1 de Sequence sel ected fromthe grou )
proméiefstalt tongravideSHQ padteNE a1 leSEl® @ibewsglogtn@qwg ey fully realize the
NO 5, and, fr ntg thereof. that ar l. .
benefjtg gf) p)astrpsﬁ;&m.t cﬁgasﬁngeﬁeﬁ ﬁ?ngﬂoeslrﬁc K __?‘Sg%ﬁlgteﬁ? g%%g él? tr%sg.emc pllants. Thefe
is th@l%!f%{'gugln%gci dendrahestubiast gdticAY icighle@iing Re novekptdmtedsnfor use in
> “particul ar enbodi ments are pol ynucl eoti de sequences
oilsesl@npri si ng at | east about 70% sequence identity to any
of these sequences, including sequences w th about
75% 80% 83% SSOMMARY OFTHIZENVENIIODS% 96% 98%
99% or nore sequence identity to any one or. npre
S SChsemossnbMY SR DAk 19 ProoRe s BINE S BF s s N oty Seed coat
a fragme ner ool ' |t MQirbd 808Gt TAEse include,
promgiersfEnanpy o Pl SEPOR Sedls PRENHAILAG L] SRETHiE! Thtkc n
but HEHRinkikQINRY, Slltefifg Invtitlient Uptekepeaibbh ctaagm dhetebalsm and transport,

fragment of a sequence provided herein is500, 600,. . 1
carborfifiiro8@0 bicsynthesis RhenyipgersaeidnhiosuBhsesest CQRPOSHIORHY Size, of
ronot er seguences descr.i herein such as, for
Contegké%@é‘, qup =ﬂwcé?%“%%§1|{t&%§@t&’Uence of SEQ ID NO 1, SEQ
| BpNGnd embsERehD M redont dfwdnfien providts menprontdier comprising a
i nvention provides a Flant expressi on const.ruct
polyronimtiils seqencepsubsiontallydeareelopeus ther Ralynuctestide sepsnes selected from

e SRS SISO TRERLAEANLS s v

that RS cQééB‘l’eP oFORghIEtind dradberpiah | &F NpErably, lidkedapalytyclartide molecules.
any fragments or regions thereof, wherein said

Provjatedriytthe iri@_mjtpm ingpAriicylpmgrabpdigents tafeapfgwqcﬂf@gﬁ% sequences comprising
at lez?s? la%gug ?/{O%géel(gﬁgchﬁhﬁerﬁg}l{ foo%%eéﬁf?és% sgcﬁdéh&%, ﬁl%hﬁir% sequences with about
75%, 80%, 83%, 85%, 88%, 90%, 92%, 94%, 95%, 96%, 98%, 99% or more sequence identity
to any one or more séquence of SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:5 or a fragment
thereof capable of regulating transcription of operably linked polynucleotide molecules, e.g.,

having promoter activity. In specific embodiments, a fragment of a sequence provided herein is
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pol ynucl eoti de nol ecul e. hi yet another enbodi nent,

the invention provides a transgenic plant stably
wonrersgBorraed with a pl ant expressi on construct PCT/US2005/032496

conprising a pronoter including a polynucleotide

sequence substantially honol ogous to a pol ynucl eoti de
-sequence -sel ected from-t he -group-consi sti.ng-of- -SEQ.,I-D-, v, .«o,

ek and 5 r any fragments thereof, wherein )
500, §5F 7 5B: B R re el ol RO YT SROBIAS apy pnces deseribed
hereiR @A FQQUxa iR 1oL I e 2D 's@c{ﬁ_eﬁ@enof@@ b1y SEQUIEERO:2 or SEQ
to a 3" transcription term nation pol ynucl eoti de
ID Nfwi.ecul e. I n anot her enbodi nent, the invention

id hod Ki I t abl il . ..
C o Gien PR dhe B Ch B moXEa FAG™T FEUets BN comprising
a pro@fot@dRtAisekbrihafr aRbRIMBEBPrifthg bIRINIEREAde sequence substantially
i nvention operably linked to a transcribabl e

homglogausiic lagutlyrielastile sequencsosetastadi fngm dha groep condistingddfAFEQ ID NOs:
rotei n coptent r OW. N he oil seed ant to produ .

1,2, Bnf scahe Bribels PLEHHE BeoorHesiurEt Phret S B PR tinked to o

transbiab®d !p%@ﬁﬂpllelzgﬁ%eefrﬁél%&flé Ngpeadly aidked &shesat Stréafs,fnltilhfqn termination

i nvention w come nore apparent fromthe follow ng

polyrieteniilethodslx i pti on and acconpanyi ng draw ngs. BRI EF

p CRIE, ngcsg Gl %O@Eﬁﬂﬁ% %%N\f%% oé{;@&hﬁé %g ge%uect Slafltostca}bl?y fansformed
with B-fEt 79D 214 83 LoREAP tSkpristERal JrodiBler Zacd&iifs b PolyhuBleotide sequence

pol ynucl eoti de sequence of a d ycine max
substeat@iy70H2a08ds for o polysucled®id®) scPMBse sdeated dtonf et group consisting of

iger sequences. SEQO ID N 5 sets forth a . .
SEQBIYHitich ot S GEBEP Taiook Shra el DN dngperebly linked to
a trafidkiballlt Do RERL e Fhdlttiufe, WilBIP &t Be '\glgﬂlged fd 9 Qranscription

2 depict's pMON65409. Figure 3 depicts p 5427.
termifh G polsnubdguitide snqdddo65431. Figure 5 depicts

P o G1hG SIAPETOHE BB FOUGen ATBB) | OB0gs & vegstable oil
com;%r?iﬁggﬁegs%%ﬂsr}ﬁ” ﬁlpﬁp%atﬁg Bito! Y %Qﬁdxﬁ@ o0 oﬁlgeeﬂ%lgﬁt %Eﬂﬁﬁoter of the

ary ski e art in the practice o
presept esvention opezatily dinked vl @5 snsotibaepselgnundtatide maleende esrdferring altered
under st ood accordi ng to conventjonal usage

. to be ge by . .
oil ai{errofspn BPTAFHaBRP vaRg the qilseqdplantdp e gHlpecdpsangcxtracting the oil
L, “pol ynucl eoti de nol ecule"” refers to

mmk?ﬁéﬁéﬁﬁgﬁgﬁkggkﬁéﬁblestranded DNA or RNA of genom c or
syhtchftregoing aigl othef aspects af plod invernticaf will become more apparent from the

deoxyri bonucl eoti de_ or ) )
following detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE SEQUENCES

SEQ ID NO: 1 sets forth a polynucleotide sequence of a Glycine max P-Gm.701202739
promoter.

SEQ ID NO: 2 sets forth a polynucleotide sequence of a Glycine max P-Gm.701209813
promoter.

SEQ ID NOs: 3-4 set forth primer sequences.

SEQ ID NO: 5 sets forth a polynucleotide sequence of an Arabidopsis thaliana P-
At.TT2 promoter.
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ri bonucl eoti de bases, respectively, read fromthe 5
(upstream) end to the 3 (downstream end. As used
waeonwioa1779 he phrase "pol ynucl eoti de sequence” PeTRIS3005/032496
t he sequence of a pol ynucl eoti de nol ecul e. The
nomencl ature for DNA bases as set forth at 37 CFR
1.822 i s used-—-Promters- As-used -herei-n..the.term
"pronmoter" refers to a pol ynucl eotide nolecule that in
its natiye.st LS. l.@acated upstreamor 5 to a
tr%ﬁ%ﬁegt‘iﬁlegﬁcg?&g@g?%%gdon of an open reading frame (or
PrEiggie? EpaithaMCagssand. and that is involved in
recogni ti on and bi ndi ng of RNA pol ynerase Il and ot her

priogeiePsdepiatapMONG343d- t r anscription factors) to
initiate tran \PtdQn. A "plant pronoter” is a native
opﬁlﬁ%-ﬁ%??g%md&%@p that is functional in plant
c@i?&em@ﬁtgﬁmwﬁmgant pronoters are functional in

nost or all tissues of a plant throughout plant
devel opment. Any plant pronoter can be used as a 5

regul atory ' | a

particul ar D?éﬁ@%”é@%@%@ﬁ?&'g@m@?mr eto.

When operably linked to a transcribabl e pol ynucl eoti de

nmoliec dblkowiag pdeiimii@rs fypintahddg seup@sideieto better define the present
. transcri babl e pol ynucl eoti de. npl ecule to be ) )
mventionrad tp gBileithoss dheandisaryeskil inj the artdn the preericerpdithpresent invention.

Unle%@étﬁé}wﬁ&eno%cp ML & ard & ]:QEOL({) st%daa%t?%giidlgtécg q?lﬁ@nﬁgﬁal {sage by those of

ronoters can i nclude pronoters pr roug

ordinaBdkpll irbihe e¢lewdnt known pronoters to produce artificial,
chimeric, or hybrid pronoters. Such pronoters can _al so

cobiupl berging fhenphrase Trobynusifetids mebreales ettt the sipgle- or double-
e : i egi Y, : i
seanfER Cor R, B ORI, S0 Lo oot o
ribonusRotide isd3bd REspEctivelyn ydad ifebnp therso {@isSre&a)®1d t8ithg3 aldownstream) end.
| east one cis-element of SEQ ID NOs: 1, 2, or 5 for
noditiuged Agreihethexphirases | pymclespide H8auence nkefgrs to the sequence of a
| eat i de g es .| .
polyfiElYHME bENEE EEAHRRAER R REERIT RRREy 3 LIE 57U s 1225
usedrefers to a cis-acting transcriptional regulatory
el enent that confers an aspect of the overall control
Pron®fted€Ne expression. A cis-elenment may function to bind
transcription factors, trans-acting protein factors
t ¢ useybbming the devsc Fprptriotar” rSersetoca pobinanieotide hioletule that in its
. more than one transcrjption factor, and transcription
native gtafes oG YRS OoF SR TR O erb o o PR PG {3 aime frame (or
telRESHI i) enditBat %%ﬁ‘{ i R indi
pro epr eséni{]?ei%#\%g ntrl [ ona gg& ra eldylﬁcr:lg%t ai %Hﬁcalﬁgd-stgﬁglﬁ% nrb?gu}l %aPtOlymerase I
and other qootkes @ransraching tengeiptor xfactes3 i oninifits er@getdtion. A “plant
identified b f technj , i ncludi
oo At oSl e MbGheant s oo i
Bieed HQl ' | :
promfd S04kt SRS, (8L LS b RECIRBbiment. Any
plant fpoarhpter cdn begyserdas i a¢gubatoryrdl@ndne f@naedulating expression of a particular
el ectr ophor egfé{s nmobj | i tﬁ;shi ft assays, in vivo genomc
8eNE { Fo tHRTn CPHE By aﬁo@’éﬁdo 158 at WhetPRerahhy lekgdrto a transcribable
. a _ <l | A '
po NSRBI RN P B SRR AL LSO g moteu
to beDitanseeihodrinea aompar itlsdris eeiladso tHeofl Wwhithsthe Usioioter Ok normally

a cjs-element can be further studied by
assoclated. Plant promoters can include promoters produced through the manipulation of

known promoters to produce artificial, chimeric, or hybrid promoters. Such promoters can also

combine cis-elements from one or more promoters, for example, by adding a heterologous
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nmut agenesi s (or substitution) of one or nore
nucl eoti des or by other conventional nethods.
wai2eoc@BerTent s can be obtai ned by chenmi cal synt RESIUS25/032496
by isolation frompronoters that include such
el enents, and they can be synthesized with additional
Logwald ABKLRY. RUG] gotldes.that..contai.n.usef ul - restriction.
enzynme sites to facjlitate. subsequence mani pul ati.on.
Thus, iy dSREnCSARSARSHORM! 10 18 PIBIRTER Y TPE REPTRR B Sefvrisihg at Least one
. inventi .S | 1.1l ' c2eefi! oMabedbly linked
Cls“elegbeﬁlfgfsﬁngl f¥ ers'eﬁf rﬁgsotrgesgtf&t giotaﬁigﬁg%glil Iﬁ‘(é:ont r ol gf Y
polym@$dtide Xgfuescds deritompaged by thieete semb ol bt |
cis-elenents fromthe polynycl eotide nol ecul es oft.SE(lg lato
| s used harei thesterny “giseelprganit iteierqio s PGl PapisFptionat reguiatory
rogr anms. desi bidgal Opfl td ion. A cis-element ma
ctemef)l B3 e QRS FRELHHRR chNgbld £RS chplession. & ey
functiSh %o PiRNBRiSriPHon Elctdrer trapsicting grgteinr fangathiay etgplate transcription.
regul ate gene expression, depending on th condi.tion?t
Some Ttie-clsmentsnbind et (oA ¢Ne HARSHRUYN dofifa 408 sranscription Tactors may
. ci s-el Nt.S Ol el r'@dY : rs of the present
interaflo7if ATTTAG SpRF UL rREe R GUPRkf, T pSfidrers of the prese
invenfiéh BEiMBHCEaRih des-slements| thst dahatonfener mbiiylaegrnsxpeesgion. Cis-
a substantial percent sequence idenililf{.%%wlth the, . . delef;
elemeptsonan theridensifisd by eonumees of techpidpes, {Aclyiing delpios, anafysis, Le., deletmg
ol ynucl eot.i.de .nol acuke r:eq | hdi§inding protein
one O%Pééﬂ@ieoﬁlgﬁ%ﬁ%%n %l(f‘engpl%‘%%g 1%‘?{8911&5 ?gcfﬁiwgé ??g%‘?‘?n ;'g.p _
analy@8 GisihdveNate [ gastbriatiey tmdtiytian ieaderchae rdctrpphatsis mobility-shift
| east "about 80% sequence_identity, dg% east ﬁbout 90% 1 .
assays gy wonEsnpREnfootryintisg byJigatigp-medife Ot Efegpmy pgHional assays;
h as_ 98% or., 990 of 1 tdid YeMd entional DNA
or by 85 Rt UL EATE AR SRR i ickehtinbl by conventionl
sequehbd KSElpAtsdASasthERD! Bhep Ghy Blindteet dfdecirwlamat esn n dudha studied by
substantial |y honol ogous to the polynuc] eothigde 1onal method
mutagragsie feesubstituting) pF gAH OB MROTH AyGleaRdesHy, Ry Athgk gonventional methods.
i nconpassed.w.t hi.n the. j :
Cis-<8RaHaR Be PR rag S SRl r My SsMET kb rofSters that fnclude
such ERHRLE, bRd e d&ﬁr&eg&lﬁﬁﬁiz% withendditiaial flankiegnudiestides that contain
I'i near pol ynucl eoti de_sequence of a reference
usefupmsirivtioh entyneresiien fefagilisate SRbSPQUENELMBNEHBHPRr v st r and)
as conpared..to est pol ot | g e ot : ‘o
e pitEnenpapeat b oAt PR R R AR odrfrise fultiple s
clem@id E4BR! et Gneds b tiffdier@PBpa@Pid tht evalt cemtdlde gene expression. Ina
I nsertions, deletions, or gaps totaling |l ess than 20%
prefentd ebodiaieat,aneelemenisdie ths/polynyrdeoiilp depieces of SEQ ID NOs: 1, 2,

conpari son). .Optimal, alignment, of £.Q0: 10nps L
or 5 595 GRFIBIeY. AP TRURT RGBT raengt PRUEREGRY 8" idpuify cisclement
domaisd, lot gt witha Rftensdd OBMIdEntOmdy eitiel pbyitit€lplos nsgatively regulate
as the local hondbl ogy al gorithm of Smth and Waterman,
gene telipreksiom | degynding gnrtbeicordifons: t Bhe Bresti dHY BHAR thergtore encompasses
. Winsch, th(? Cieaach for simlarity nethod of Pearson
cis-clepenisi i g dscioRed prEpeEh| v by conputeri zed
| MRl enRAt ALERNSHOT pirARs Esdsgatiblin Montledouss el to polynucleotide
BESTFI T, FASTA, and TFASTA avail able as part of the
mole6ilE that YrecalyslemoRsickie g substantiak paren) sequeace idsafiy pidighe promoters
[ An "jdenti fraction".for, ali .
povilob oSS, LSRR HPS) LA REPHEERR, B pimucios
moleg\ttleé deondin F1RARODEMEt Wahsdiptiog Bldaiae AYyleidieabbwd70% sequence
al'i gned sequences divided by the total nunber of | i
identitgrpioleestt aboiin8@ Y eseednee edantity e Ueast abané §RENBCqUENGE, identity, or even

greatterh %ec?urclatnl:g ?dentity, such as 98% or 99% sequence identity with the polynucleotide
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reference sequence or a snaller defined part of the
ref erence sequence. Percent sequence identity is
woemegserthed as the identity fraction tinmes 108CT/TiS2005/032496
conpari son of one or nore polynucl eoti de sequences nay
be to a full-Iength pol ynucl eoti de sequence or a
soqueReS bh O pheneak, wet.da a.l.onger., polynucleoti-de — —-
sequence. As used here

. .n, the term "hopol v refers )
regulating tirasqripfien off ORSTARI iRy BINSHRIAPOFLAIERIdy Bieliraley and are
OLYMHC] SoL | ki fo RIS i8R0t ided herei
s GUNDHF B, FROMSER ke e e s poidd i re
encorr®iaiell ity thelscopmberttthit ynveASomsed herein, the term
onnlogy al so refers to the concegt of. sjm

: 1 sjmJdar
f i cused rhercipr BisePTRESs “BATERY ARYFEY dATIHEHI YHiETE) Qothe dereentage of
. .Ml ecul es, .e r Lo ) lecul
s R 3 Ry VL o it o
(or itBObAEME@SN@FE sheid) egausnpaheh tondetestc eplyaiicleaoledimalegwde (or its

they specifically hybridize to form a. dupl e lecuyl e. .
complemdetaryt veerd)c vign tthe Hsve ﬁ@%“é??eédarﬁoolggnég’r iaﬁélg‘i%c@”% dppropriate

condi tiQns, ,ong pol | i 0 Reorbs@tieas
mte§U s gPRTRR Y LGRSO TTAEE A A0, basgaince over

the WiRlRE %&'Qﬁ)n{ﬂﬁﬂ&m?h aDptihaimeliggyentToe spiuenss fostalignipgne comparison
condi tions” is functionall

defined with r rd t he
windovy brei Wlk k¢ wh tofhose sillpdin ¥1§c€|1'6afrs§1r BBY be 605‘?‘&%‘18‘@( fools Shch as the
ucleic acid.(i.@.q..: ' | & A t aloorithm of
ot BE5U S h L o sl PR e MEALE, et s o
Needl%féﬁﬁ eigﬁar @vﬁisaﬁ,u&fele@eam ¥ eipilanity g‘imhmh gfolEJ¢a?®?r anddyjpman, and
nual , eauion volunmes i , , unu o , .
preferably by enmputerized implemegitignsgf i thepealegdhms 4Hi5h aﬂsoﬁé‘P , BESTFIT,
res re red to j . ' .S
FASTA, Gal dFagTvh SVEDRUsPatroF SO0 R S AR atalceiys Tnc, San
Diegd RYAPE ASertiRy flabigdr” RPialibhed segnmtsest a vt yeduonen and a reference
dupl’ex ol ecules with conplenentary str%%ch s of .
sequepcd isrthe hewmberdy idetisel dompongrfpumic Arpshs by thedporalgned sequences

. ..application envisjioned one . i . :
T N
referédBOEERnE of &l 8B4l defined partobetHeowtireiret @gaice. Percent sequence

sequence. For aplecaylons.requirin% high selectivity,
identionds wiprésentggiasathe ideiwity faction dmss AU ellBE COBPFIIONPF One or more

stringent conditions to. farmith l.gs, .
posng SRS 9 PO TEI o PRt e,
°f“)kﬁ?§£§§% 1§ﬂ&ﬁmgg§%$?ﬁ%h such as provi ded by about 0.02

t 0.15 MNaC at tenperatures of about 50C to .
abuitised (Ereirh thé trnms thomedeat” refersdp thaleyel ofisipilaihy|os pejognt identity
to sh the, hybridization filter at.|I £ W W 1 h: TR

betwsPgRORTISYERCSIERS Bl r paps (5 Tt RRpbydy gt ltentity, ie.

sequeiBP SRR §r ABHRY NG u3kd h&eRN fié t6@NHoMb0AS alsbaéfers to the concept of
pronot e hybridi zation, for exanple, 6.0 x sodium

similath functiole] qwopartiesc imong diff@se) paynuslsotite asdecules) egweromoters that

have glinﬁpre Shqtj%{l héégrl{éyes iga?c{l?%%%ivg eﬁ%g sg\gﬁpfﬁuélg&%fe molecules are

homqqg%ﬁlgn&lﬁ@ﬁ L RBer Berkdi® é’(‘ﬁﬁﬁio%g gﬁegg %ﬁedﬂﬁcﬁl@' Bybriiezel 0mon a duplex

tringency of about 2. at 50C to a high )
molesilei ngaderythede ednditions, RfxrdSO at stHogamcypaditionnapne polynucleotide

the tenperature in the.wash.step can be increase
moleple o8t PF HYEE, RBRPTMAHE BiorBihs CenRay Al o e Bt el tat share
homcéggﬁ 1% BhiRe SGHARERANEI GO ik ORBictdnallh Qfin6®Okth regard to the
0 tenperature and salt may be varied, or either the

hybridesatien af armcheic-adié psetet tocotacgat mbeleicorsidriiye. ge anparticular nucleic-acid

sequét&ggi‘ﬁgtf%e\gglblyethg ggec? cb leiyrlbr}/ 1zre{ti%glp%oée%u1%hcﬁgc%(ses(,jed igl}\%]lecular Cloning:

- ==
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conditions tolerate little m smatch between the probe
and the tenplate or target strand. Detection of
weoabosrmaci7eot i de nol ecul es via hybridi zati on i sPGEIUS2005/032496
known to those of skill in the art, and the teachings
of U.S. Patents 4,965,188 and 5,176,995 are exenplary
A Labgiat&g/eMHﬁ&CD,ogsegfllonylbﬁiugé.szﬁti, inuaﬁ al.ly%ﬁwumm.gg)d\&an;, QLML LY.
al so"be determ ned by comnput eé@({oro rans that align
Trwin, poo 1y riprineoHder Jeboratrre Preasd 206k | dt teehes@in | ast gar@brook et al.).
pol ynucl eot j de.nol ecul es form dupl ex I I . 1
Accorglinglys the rr’c“ﬁieﬁug‘? LY ot 3191%1]?\’65&3& By 3%21 u@ﬁ%go:ﬁ? Jheir ability to
selectigglélreﬁ%e(flp HOMoHchifee vt cappemBatalhtetdRarcd palyhiugidotide molecule
egree of honology are referred to as "honol ogues”. .
fragmédets.h Oblependinl ¢ dhven appdicetien skvisioaed jone tvauld desifgyjo tggiploy varying
.used to identify pranoters. of . interest, havi L\
conditnss 1 OEGLZAHIER [ BRUEET SaBecIdEen Tl opay robt {biikds target
a anGTEMohd BERRIIES hiEY sQIEtRapS bhsI Gl Cypizhing desitd o employ
Sequelger%' ?lﬁlggugg%oi nt ecﬁgslsgsa%yscr eigggd to identify genes
relative@whigl seingenipecesigions to&rrethe hybriils, arg-+ enet Wik seict felgively low salt

pronoters described herein. Th )
it S S R o P AP B8g f5 e e
tempdl R LE E‘Pjgl%rs 0Pk BSSutgber aat lﬁgh %@ﬁlgékﬁ-coﬁﬁﬁon,fibf example, is to wash
exanple U'S. : 5,

Patents 6, 096, 950; 89, 583; and

the hybu@2H60 Giltet aCiery dwitcewitth bgbistringeney Weehbuffsy (§E/e8SC, 0.1% SDS,

havi ng an expression.pattern sjmlar. to that TR
65°Clpr MR daee e AL coRgitiens s ¥ ganBsORa, BVfidiaion. for
examﬂ;»l%l e?.&'xf éo%ﬂ.lm LhRtibe/ RERMRI Sige (SYCPA abs@l Aredfdiivived by a wash of 2.0

utt’her characteri zati'on. See, for exanple U. S. o
x SS(Pat SUTCS ak, 16656 Shasedkbled 48 18T Additeprdlyathegalh eprgentration in the
f . Th I i ' )

wash {3610 o #p R e15ER SdGUCREREREI oA tLR ST o °C o a high
ingeh | kispbE ARy, aht BSnePatRi® i ARPHVasstep can be

StrmggIng'g ﬁ%ﬁﬁggpﬁgsggsatéggoﬁ par amglt te?jr;s t he I;resear cher P
incredsdé@ fMitoinf 188 siringbnigi cogdizions diznvos iempgﬁﬁﬂpﬁﬂhQuh22°€n 4o high stringency
condifpoHoReuH Gorfith RGN R i §8 iHG or ainet Hetemperature or
anscri bl b 2B HhAsBer warRble is changed. Such selective

the Sah{%%lp ”I"%SE%E tbe?rﬁeetq%g%&%éd or the syst ematic o

condifiBRs ikl 1ofle gEsMmarkpbewstmihppodtd esd fthe tehplatsantidarget strand.

of genes. This DNA chjp-b d. technol o arrays o1
Detese S S SRR SR KR RLT s of sl i e

TNESG AL | bl 2 xE@pRiry of the methods of
o, LRGN S A AR e 00 BB et
hybﬁg_ﬁﬁ%f@a@fseﬂi fferent clel | or ]tCI ssue types, $I | owi ng

aiosloBy A B Bl TBROhEY CSBIHET SHOGRNE Bt tiggy polymucieotide

seguences. Suc : 506 | lecul d
e L
certathe§tEihBeregroongitivasli flotghucEbtide nelédulesdrim differentr soureas that share a

_ Ccreate pronoters that have variatigns in the

high degromothanelpeearssefgapd o asThemolgPitic] eot i de sequences

of e .pro r iV ' . i

L ORI © phESHRESE e AR} s SRR oot o
inter&f RAAEE abthBiy siwilat toahe ploaicdat dedcsibed Berein Fop exdmaplesdDNA libraries

met hod of alteration of a pqge/nucl eoti de gequ ncfy IS .
may be cossruRER usingreriisroy tisspescafdaierast prcbiqrerasd & i¢ealiyopenes having an

f. . .
SRR e P0G (PR SHE R AEHrpity op e ahvcnc

the 1GRMTRH Sk maf SR BeQRed €81s6latethe gofie’s pineutanienfurthier characterization.
tenpl at'e sequences in a

See, for example U.S. Patents 6,096,950; 5,589,583; and 5,898,096, incorporated herein by
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PCR- based DNA nodification approach. A "variant"” is a
pronoter containing changes in which one or nore
wauale@atizgdes of an original pronoter is del et edCTASA®A/N32496
and/ or substituted, preferably while substantially
mai nt ai ni ng pronoter function. For exanple, one or
roc i@ enhasacpaiLs.onpy..be del.eted fr-om-the-5"-or 3' .end
. of a pronoter to praduce a "tr.uncated" . pronoter. e. .
to idergity oies TGO apcaxp s Pt e ST LSy e FLagets (fbed hercin
Once HBSt i Lyted i ntgknaldeyifiQ, aiR{roPRInedters! thayh8e CRERiteA for further
promoter fragnment, variant pronoters can include )
charackinREes 354, ot exanpld €. r Batets HP06,005 efd &448@i8Amincorporated herein

pronmoter to which it is erably linked. A mniml or .
by et B fortnis dodbosb RO Sapiau s danite ] Buhee nayes
ichGRaR! b RIS tb b8 ddasated electronically based on
Whmhtaﬁlgﬁlss csr%‘ﬂ‘g nf%sﬁﬁ%ﬁcrh?lﬁglr%e exanpl e of ﬁ%gsealé . y
parambfefd 6 iéRluichér itatifies éiguding ehulndpyastin ESTepdpsilations frempitinle cDNA
olynerase Il conplex and its accessor Lot ei n -
Hbrarivaror aREIIprENSe 654 T TH8 OBF GAGEROTARON ShUATE; iy transeriptional

proﬁl@%ﬁ?ﬂ%@fugﬁ%@é %ﬂ%ﬂg@ﬂlﬁ h&aHD LR Qhe RYst&hA fdhitdring of gene

var nt pronoter or a portion
expreistt%(fﬁﬁ@ﬁlds MbMjousaaiXbEarlek) This NI Xhipchased teshpology arrays thousands
U-Cd g

ucu. u i I i1uu a. pronoters cont.ai,n

u-. . Min 1
of CDRY/S Sedusnedst & #HEPDeRE SIIACe, TRIRAAAREYS At~ Helbridized to a
stren d SPRGES be Gfonh HENR! QHI&! of &i®ferent cell or tissue
populgt*%?iﬁgfégnél?lgésﬁﬁgg E%h%réﬁn PrATA boxes def i ni ng
types,t IBwEAE Gir€dt copamtive phalpsis bAEtiressionn Hrisl apprhech may be used for the
ci s-elenents | ocated upstream of the traﬁ]gtﬁg%epti on

isolationiof reguilapryseauenepatichBYBIORIOETS pssAgatef pY! CHA S
FoL AEX0P | Ry rieciaeedichY Those skilled
£ 08 A BE bty R ol W isod B cRiCed IRAMBERICAY Those skille
in th@Gl ¥al efeael Srogloesre nhatf iaven wmietipmso o tler polyneclemigdonigquence. The

pronoter fragnment containing the act.ivator cis-ele .
polynhelontGamestHeIcpp b FSLIBPOIRGO Y B8 FHSEHI LB SIpY B ER 10 NOs:

may cauze AENE] | | RSERBLY One preferred
L2, P B BF aRRu R RS RESL s EHBRE BTl E Pl pe preferre
methdl MNfLtRntHER fgyfenstidesdqaencsus to tdeaRCR tomotidy selected nucleotides

fragnents or e enments are operably | igqggd

, For.
or regiouzngl sequdnpess | Blegsagnethnds are Welhgpewe tq,hoss agkilbin the art. Sequences
m ni Al omot er.. . The ci s- .
con P, R 55 RUETHLE? 0T il g
PCR—‘B‘fELseﬁUENAP M Jief daGioR N HPTICH.S . A Mebikads if arpromost raentaiomg changes m
0

chimeric and variant pronpters of the pre t .
which e ot ingore invelegtides efuan axiginaloproofar tis delefsd, et A gr substituted,

control elenents of .dif S lC i b
prefeﬁgﬂf Wgﬂg § l?stq,nélaﬁ% Tair ]amgngg:)[?rgﬁnlg e?"ﬂ?%@{el; ]E]ﬁ?)g reQéé&g lﬁ'b i &9more base
pairs Yhay b&abIeRH S IR0 56673° Endlofld prcdaiteratodprbd@@7a O@dcatelll” promoter.

of “whi ch are herein incorporated by refer&ncg%?.a Tg)ose
One of mete ase pairs ¢ea alsa baingertednflelptad, ofisehstiped dntginally tp a promoter. In

resource materials that (o ecifi: itions ting th
e G r dcemiie Ropele WA ISR SRS Sy fpting e
transb3RUAL bPR RfniAME Hesmbter i efidle itdis, opeibinuikedt i Aeminimal or basal

nol ecul es, plasmds, etc.), as wel| as the _genera];_l g,n 1
promoferriecopblymagieotideymolastis thati it Repabler ebAecRytiBg pnd binding the basa

i solation.of p nucl eot i : - r : :
e, S e b Ao, BRSRBE mone coe

FR%U BREuceWMIT EdnsiER dnd@ M Sicceksord, proteirs. | Cdrisdie pramyters can be
the eng?)hggl% sai d pollilnucl eoti de seqrge%ce that is capable

¢ P . .
prododedr foyekanplegbystandsed BOA mutagkessis teehmsucs BABY ghemically synthesizing

| ynucl eoti de mol ecul e.. For exanple, the
the Vglglar)ﬁ promoter or a portion Hierdor. al

-
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pronoters as disclosed in SEQID NGs: 1, 2, or 5 maybe
truncated or portions deleted and still be capabl e of
woegsliatizag transcription of an operably | i nke#CT/US2005/032496

pol ynucl eoti de nol ecule. In a rel ated enbodi nent, a
ci s-el enent of the disclosed pronoters may confer a
Pa{Jvict Ul ike RPEGLIULG thn SeCheagcC R ek Licoguanhanted.u v. wvwous.
expressi on of operably |inked pol ynucl eoti de_nol ecul es

Manyi progeatera gontdin sifeelemaitst thelr aqtiypte, jeghaiceoor dphnt dhgptrength and/or

.Legul ating transcript. f ke » .
s A 0SB0 BSE A 7 e e
site d¥OfAdsEAiorO Inifi/BNORE @fhet ies-gleMbmtt dbcat@b Ipsticainn 9f the transcription

~_polynucl eotide sequence shown in SEQ 1D NGs; 1, 2, or
initiaBorc aite Bt wsetitlate tragguipbionigvalol Vo exaele.de chisneaic pregloter may be

including b t limt t [.Sz: . [
RS S S g TR0 o oo
promBRt 86 i:08%ond PIEhbicp Hagneht 861taibMF0IhG aictiostod bizrdahentaffom another

be conbined to produce a final construct.As used,
promhier;ehe resulienttebimeric prosiqtercnay pabe A8 RGEasA N CXRISHHIRThahan operably

: | ynuel eoti de l.ecul e such I j j

ke S8 S TR S P PR el AT} Gefgael o tat promore

fragniBtLGH EnerPd 20 %pel‘&blgl‘ lidk@a foP Ex ihpl€ Wydlacshd@ich aftagarededpstream of
or doubl e-stranded or RNA pol ynucl eoti de nol ecul e

a mirdmal prethdteroTlengis-stearests, andaemeatsodl thepesert vention can be used for

the C(Ibtgsltn;lgtg%{ : rlllicg éh%%%gﬁg@%? sgrelgﬂegqﬁgg go?%%ér:ugﬁﬁ&ll 3F B¥infric and variant

prom?%@’ Dk §REdeHeinBhtRHUInEluba U @R dtiIied to\cd@nbining control elements
unctional ly operative manner. As used herein, the

of diffrenisgrotropes abdyplidatikg gortioas er segians #f pipremoter (see, for example, U.S.

ol of | de | ecul C a .pr ,
pac SR TR M2 e LR TRl g FRAEE! teteonco
Thos® lé? RKiASin 3h D8R GrPFanki LW RE the WRIRL febGurpOmyterialseBit discribe specific
nmol ecul es are so arranged that the first )
condjsiohy aud pestdutes frylthe adnstraétane manipudationnad isplatien phaacromolecules
second gonnucieotid nnlecu& Pr ef

(e RRFOIF| HEIRO bt SRy Epart B! 45 digebdfibi B¢ recombinan

orgafiQd hg}lfge SciRehiE UEd RetaigR oPRbIoGIetAB tholutspr ef er abl y

are adj acent. For exanple, a pronoter is operably .
| | Inkanctien eenbgdimeents a promeeterseonfrisitigeth otpueleotidey siqipres shown in

SEQgrg ]ﬁ_%(sj:i tQE éégriﬁgliaésiq ’ntyitlglgg‘[glqu té?gg p%ﬁl?lgﬂgétﬁegstgg}rlegl%te tlilar% i§ capable of
regulﬁﬁ{‘% : c loﬁélrai)% lifRde GrahserivhBbepSlyhRidive PRbRHIE! €Ttor dexample, the

ul e" capabl e of being transcribed into a RNA )
promvidre auilliscloddelt in GO HD NQndwd, drérmanbe tunsatedprgorians detoted and still

be c'iﬁg‘ltb%ﬂgﬁ (r:%lhtiiag %%g%ﬁona(? gl{ ,Otg%g Itltg}'gﬁ'c:ilr 2 ﬁl%rgiegggé faolecule. In a
relat% %ﬁ{ﬂ.foﬁﬂﬁént,”@\%is@%lﬁ&ﬁl 6f tthatdidctoskd aehpted @A confer a particular

erefore expressed as a protein product. Constructs
specifigity abchoashenfiorisg entcnedl ¢xprdssion @p aptreblyflinksdpelysiaigptide molecules
) anti sense R nol ecules, in,order to.inhibit. .. ;
in cerfeihEpsyes gRd JrerefoEs Bcilpq ca oloreguigiing Jpnichiptpp gf operably linked

polwllzlﬁﬁeottilag RS18GHAC eC&{scél!ibﬁtl?,r 835 enldAVE BbitRAs, or regions of the promoters

conventi onal conpositions and met hods for ‘preparing
compising shengolymndéatidet equentde sbewn gl IEQ dPeN®@e! I, RnowA ¢ap be used as
one skilled in th rt {see, tor exanple, Sanprook et .
regulgfoyy PebmutipaRdempRetlky ipaGinpt] ﬂ%ﬁﬁ%ﬁ%%ﬁ?@mwé or motifs of the
disclb¥dd ﬁ&%&cl&?ﬁ% ahMedulBY, ORBb&HutRRE! 88kYors! Ms8Fions, or any combination

thereof can be combined to produce a final construct.

10



10

15

20

25

30

to a transcri babl e pol ynucl eoti de nol ecul e operably
linked to a 3" transcription term nation

weoabosrmaci7eot i de nol ecul e. I n addition, construCs/USBH5/032496
include but are not |limted to additional regulatory
pol ynucl eoti de nol ecul es fromthe 3'-untransl| at ed

~region (3 UTR) of pl ant genes {e. g a3 URto

in tabILIt NA, " suc .as the Pl-11
t e%%%%edﬁl R0 BB o‘fonét&f At FF?‘HF 'q HYY T5ELBpinAY Rotynucleotide molecule
suchne ﬁ%ilaéﬂﬁdsé’dﬁhﬁélsﬁnﬁ attSidTh ARl &Bhéa?iﬂg %@gl)nucl%’@cﬁet &Pfé%:&’la, phage, or

may include but are not limted tot untransl ate
lineay @@ctmlgla( grnglng)andcpd an dowNAstpaidygd UBN Acdri RN Anpdlgrudi@tide molecule,
d ich can ortant .role.in translation
enve om %nyosn ﬁy c%pgh & %n%lcdntagiz}g?q gr %ﬂ%%replppagon comprising
a po%&léotﬁi@%@&@hl@ﬁwﬁ@@%ﬁé 6 tmorE YolyRelRpli & mo}ecule has been linked in a
non-translated 5 |eaderin any transient plant assay
ﬁummﬁﬂaﬂgonﬁyﬁrﬁ@wnnﬁgpe0|es of interest. Such transient

systens, woul d..i ncl ude, but 1t mted to
o/ SR B PH 0 e sPuBURUSE el o et yotgpucteotide molecule,
such tak 8#6mSRM! SRfie@Ed Rithtd Qc@ncpﬁ’mé@ﬁgﬂﬁ@ht | uﬁ@cﬁf&efrhglecule such as a

ti ssues of interest. The present |nve on enconpasses

genet Pk intpseshf veeye tthanpolpmiclentide eswianlesy steensot arrm@ﬂuﬂiae the first
nment s bly linked to any

t { f
T T N T
Prefef@ﬂy,'thmt%dleﬁl&%oﬁﬁé b1 ERRQT 48 paHCIIES sindh 5&‘{’[1 ?&%eﬁolynucleotlde

or genes of agronomc i nt erest. Exanp es ~of
molegyle sné A wrgfembhbdare adjaesit. i Fortexampleg atp.romo&r aoperably linked to a

ro te deliver stem uI d include but are not
sene 3P RO i ofy BBpial T be NS R medater (rgscriibip adbmgene of interest in a
cell. roots, endosperm enbryos, roraI ti ssue, pollen, and
epi dermal tissue. Any scorable or screenabl e marker
ge‘hee useth borinsde phrase ttramsiibatile gedwcleBtidd anslecile” refers to any

enes. for ansi ent anal yses, of the pronoters
polyrFiesfds et SEAbIR B BFOEHETBTESaea AVENA BRHB! uistiods are

knowﬁ B4SiaRe ﬁg SonsBALE Nt P D %1[56 O sudifrae opat

r ef1 er engle ornsa G-P .gene% é 8115%} enltn{hgh%?ﬁ%ﬂ’e F}anscnbable

POlynhelleeill&E inplsonieds ateetribyd ired erfemtiohal MRVAC mokdculecthst is translated and
ronoter fragnents

ontaining the pronoters

therelGIS RFROF R GEOIES IORHEE K COMHEIGE Hre 2lge PR\FeREBIciad torhe capable of
exprebdi |

p apﬁﬁ%ﬁi{é&lﬁ%&ﬁ%ﬁ?@ﬁf% glrpdgln rlﬁfu:ﬁi?t‘?g ﬁ){tl&hg&a specific RNA molecule
of intgugsint Farathe weactice gfidiel fragent mvamdry 36§V6ﬁif16nal $0fhpasitidns and methods
P tool to evaluate t heﬁ%i)éent i al expression profile of
OF PrEREING G SHE CRSIPFLR, pstoplirrerdl st tpetreathiles ip the art (see,
for exaipke QakBrdd&Nep, pf agrononic interest in stable
ants. Thus, I n one preferred enbodi ment, a
p@loylsmlmma of th&@rmeh‘emmhlﬁlcmf woule tﬁﬁ&ﬂl@lrﬁontdih/ 8 pdrAGteASperably linked

: f t
toa %waﬁbie g pelee i moleaile apeisbly fakachiror B 3 tenectintionctermination
polynfcleARRLhYRbulE YEH aH%iﬁBn lacoBEt?@s{ 1215% ?1%clﬁ({%eblﬂ PR nc Qtdimited to additional

invention I s opera ranscriob
regulqb@quhﬁiwhbhde mubd:oaiﬂslfﬁ)rh hiled 3’9ﬁ1§1¥dndl&‘c‘edf1@g1oﬁ (3’ UTR) of plant genes

able screenabl e, or scorable mar ker. Mar ke
(eg. ¢ gr tq Ficrease istakil BY of e 1pRYde stch antba tPMhtenmnatlon region
nsc L i bahl .
of potgfgﬁ%/rﬁﬁ% océtgt}ﬁig ¥t S0 eglglﬁls é%%og?“ﬁlglﬁ 100 TRIgR nﬁ'{']oé]ggucts may include

but afeGiS) limifeéen thb USjI‘ asteelatedr RgRind (6 GEFJ)R) bPGhf aRASE polynucleotlde
or

1 HB é‘ proteins that confer antibiotic resistance,
molechle which<Cap play &t HRRITtaHE Fole dn dranslaties iitéationUasdfaah also be a genetic

comp&¥ht glhOt 2l %lé}ﬁs'e%f@&?cﬁl "Bhkls: R udin e NS Cranslated 5 leader

enco
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proteins conferring resistance to kananycin (nptH)
hygronycin B (aph V), streptonycin or spectinonycin
woOaew/03spec/ strep), and gentamycin (aac3 and aBRCTAR2@5/032496
known in the art. Herbicides for which transgenic
pl ant tol erance has been denonstrated and the nethod
vur a0fiut Jﬂr&upﬂ esent.. bnmtJ an oanv.beyrapp.lvrredrmi hclwude -but-——- - __
are not I|mtedto hosate

Ut o
in any; [FRARSHEN IS 3852Y UF{0& %ﬁ@gcwso‘?’{)‘ﬁ%iwl I “a?j gla]é%%rﬁ systems would
1nclu 1 QReFANGHON R 1BE tﬁéag%%ﬁ Q)Wpr& 98 Xl 8388ety of tissue sources or

I'bitors, and i1 soxasflutol e her |C|des
partrcl%(ﬂgﬂiiwrdhﬁattl of epmﬁenssluesomntem&t nBhqpresesl myention encompasses the use
13pol ynucl eoti de’ nDIecuIe enc

of TGRS FRITSH SR O S BRGLORACE HPHaISE fpEmegigpperably linked
6

o B0 S SRS 9, B ol g

genes| @farlghr yehes af gelesl ofragromemia inperestn Ui aegplésde pimtérsallm envisioned to

test AT VA O) GATOPEHE He GRS St R Sidisle it ard not e to leaf
base ?s%h%(ﬁn Uk &fsg t?% gﬁgl, E&c%\f/% nfOpedh, r@nﬂ}g}ﬁ oeRE tlgﬁﬁaf)b'l'léi&s §nd epldermal

sawa et al .,  Plant
tissue( 1993) and M sawa et al., Plant J , 6: 481 489 (1994)
for norflurazon toler ance a polggnucl eot.i de nol e

ul e
er@wswgabée@r @W@P% HEAIEFT SIPRE 1538 o (YRR 2 kaps g)*‘ssay Preferred
cri I
555 58 AR08 e L of e s
invenfi6h bhau@kes Glad @eheh U }Sawa@ens 569,620, lzeciniincoDedhied by reference) ora
al . MBO J 2513-2519 (198 ?ﬁ for gl uf af
GFP erml (ébﬁ o%atQIEI5e4'9érQ§é hegpingpeprpoTated by deiCERE dlﬁr‘érFPns ficts containing

the pg Ccl)reé{ga%?%%&#se ogéraﬁlp Glgﬁ’&g ft@ ?altr rg'afnkeéﬁ {étsehé) Brefelivered to the

tissued %Uatﬁé FissiE afke ehalpicdvsstht ppepfiatesnedhanismo dependinigntmothe marker
a construct such that a pronoter of the

The quantitative o qgalgpléyapialyses Alearsed 8s & tpqléﬁsegﬁfug‘rgt}ﬁg potential expression
proﬁf qf%ﬂegﬁrlio%%t b4 %r gg&ﬁ@gfé ﬁﬁé{ﬂéﬁ'ﬁs {Vﬁﬁr &Q@\éeg% gﬂ%&ﬂ%%@h& of agronomic
interOTONEHIRE Hlahizt er est" refers to a transcribable

pol ynucl eoti de nol ecul e that |ncI¥des but

| i Fiuseth ens prefeaied embgfimgﬁn(g\ﬁ Efggmgz Célfe gfo tthe present invention

char act spcha hol QO¥erivati thereof i

» SERJCEEISH) TP SPEAS 60, L BRI, TREARE A0y et i
1nu01§8ﬁ%qﬁf@dﬂ&onsﬁh@;€s@&€ tat a Ipﬁﬁﬁotére@ﬂ the prSént imvention is operably linked to

environnental or chem cal tol erance. The ex ressi on_ of

a tragscijbrtde pplyagelosiits @oleﬁvlértb@ttprp@deeéqrraarﬂl@tq » GFigERabig, or scorable

markglg n&%@m@% fo‘%ﬁ.{sg ?rgm[ r?:«rl]ct%(:e 8?%\% et a{‘né/@ﬁ %?Q &yl fare not limited to

trans@ BN FoBFmhEBbtidd eroldces pdnebdisg nmglub&ronfdase Q@hml green fluorescent
including, but not Iimted to genetic el enments

protegro fOFP % | hglfﬁféﬁ*ﬁb (Ve pretainst Bat sonfer antilpgiie fesistance, or proteins that

conf% 1%%%&@7 o?erfnh & ct%%g ogtSa.)Pt& 10[1%{ %ﬁ&%gcteg ﬁxtﬁrk‘ég( ggguglggttﬁ&e encoding
prote@nso&?nfgr%ﬁ 185189 e6R Sk andm94ia, @FHT), Byigtoliydih(B 486k IV), streptomycin or

fungal disSease resistance (U S. Patents 5,516, 671;
specﬁro?ﬂs&nes(aad ee;pm/itrereﬁ and, @nBmyOT: (2863 wdsesCabaye Kppwhsin the art.

A e oS B oo Moot g o
presé?x't %ﬁ@éﬁlohe&nsbé%glré@ fclufatwntard ol Qirbited) io: Sgl&plﬁﬂm’ce glufosinate,
producti on atents 5, 750, 876 and 6, 476, 295),

sulfomphhlréals,e ctnrdlachlrr@ngs;l dnomgmymm celappva,t eyplotgzapedioge s protepogphyrionogen

ox1dase i %grjs(:taln so(x fﬁltollg%t 101 es. ﬁogrhucﬁeotrde molecules encoding proteins
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and 6,476,295), nodified fatty acid content (U S
Pat ent 6,537, 750), high protein production (U S
woeabwrne169 380, 466), fruit ripening (U S. Pat enPCT/US2005/032496
5,512, 466), enhanced ani mal and human nutrition (U. S
Patents 5, 985,605 and 6, 171, 640), biopolynmers (U.S.
mvuweahﬁmm5;,&58&”14‘51\,&% W..Sw . RUbLL shed.. Ap.p] LCAtUaONe ot i e

polym%nggcgy/qlgoél%}el @gg:]c\)/clhég gﬁneﬁ%g{gp%glﬁ %@E«?ﬁd@g q@tees(sgljhtﬁase (EPSPS)
descngg({ ik b% %ﬁ%gg%o%lzjdé’fp% quBr ?1?(233’40Q9W ahd 8rdHd&cribed in U.S.

ent ustrial enzyne production
Patent( 51084, 9RAtfontglyphbehls Balékncd; nppalysatlédtiae onoletiils. enPadipg tbromoxynil

mtma% 8#; dcebivep L%&ﬁ%f?%%ﬁt?f%@wa&%rwo%%ﬁf oo o mucleotde
molec& ¢ %odmglp%%o%%lé ‘&Qs %E@g @&En@edgl%BMbsggr)a ettaI?ePlant J., 4:833-840

S an nes descr

(1993Paz§rﬁ11t1\9{15|aw3t efl chOPEanarE heA&i-A89 ndepporfat elmbrﬂyrazon tolerance; a
reference. Alternatively, a rra scr

bab
polynpelegiilecnelsenla enersiiag Ay P YR Q@%é Hegrntr-ghdgperibed in
NEROLYDES B 'Rg a S| #opp) 4Rk U ifony 1
Sathagnvélfl ctauges ”Yé ?lg_?gﬁee?;édléﬂ%ﬁg%?ﬁﬁo ?%Q@e%{)?g?é on of onyirea
herbididlese BA® BRNBuSe @R MRscrited iBXRRIbE, ¢t al. aAMBLR S &;25R3KAil9 (1987) for
or cosugpr essl onnedi at ed nmechani sns. The RNA coul d

glufosihate aibbia la@b@%QOW@I@CRNA m)l ecul e {i.e., a ribozyme)
engi neere o
E‘gd’ﬁ}&tpfef%ﬁufg eﬁlgﬁé i o fi @ﬂg rr%?laég fntﬁ resent invention as

showﬁ e SEQSIDJ‘NUSOI £2,1br 31 oﬂﬁ?h@méth@tvaﬁxmﬁ eﬁ%ﬂvmm ¢lmetofje incorporated
or nor phol ogy change of Interest is useful for th%
into preapstress icht et r prEaien A dhe REFFENtTHEY CBHAR (1F RASEDLF linked to 2

transclgjgs p{ eRent lggﬁag S nt Ceglgle A % Qﬁg\%ﬁéﬁ%ﬂ lflﬂl: ‘T—%%llre(sjtg lr&bsﬁgeq herein, the

phras@'« g@@b@ agEnorfi€ ihefdstbetdero (d BaﬁchBéE'fb lpolﬁlcleegda) n®lecule that
of the Ti plasmd isolated from Agrobacteriy
includagrbmf smaiod hgn’@d PR ggmq{@atgprqmgpw dqural{;Ie gh@ﬁbtewt%q@s5001ated with plant

morp]ta%lpgyé %ar 'gfyg%{ eZth %ﬁﬁ\ﬁegqunlggntépﬁ cﬁ%ﬁ%’ & udﬁéﬁﬁéﬂbenﬁent disease or

egra Into

pest 1IGQAAR, 6f erivifdhARhtab 6F dhemibi teloande. Uliesexplession ofit geme of agronomic
t he plasn1d backbone DNA segnents_that provide

mterasem destmahlomn breetq oonfamin aTPReMiSRILE IBRATEES frath iAysene of agronomic

eri al r_ex
1nterqs’b€§1|a ]&rgf/}dgﬁ aésléérﬁcbag a%rroln%rﬁ)é t?alt% %pﬁg ism Beg &e"cﬁ gglﬁmple including,
but n&f AR i @inkas eehis @B mpFikiMe BErbap resBratlca((C! SdPa{tgnts 5 633 435 and
region for a selectable marker such as Spec/ Strp

5,463 150 dasrdased Yiekl diSndgiopt §s714683dM dRgact ﬁan%qle%%f’atems 6,063,597,

A 1.N si s I I
o063 90 DRSS! § b9 gHE P8 AT 4 SREGL! PRI Rl (S, Pt
5,514 K& 78E685; 6,021, AN,316,4075 fad né1506962)] hﬁum@sﬁstance (U.S. Patents
acterial’ strainis often Agrobacterl um t unef aci en

5,3040R10 af%$89,0143, 8443 A44m4t0dh omelet@nce OV iverPatent 56,438, ﬂ?,?f)wba@t@nal disease

s RS S PGS G B R S LGRS OR 3Ry 647695,
modrﬁeg ofls $RSducabh PUAS PdRac el swsy5 hig'hQnI ﬁll’oﬂhctidnGQ’&S oparests 5,608,149

ers'to a cell, tlssue an or anisminto
and M’V@h%)amdde%ﬁd fattyragdh@(mﬂera os} el?ag@nt 3/ni50).ceigh peotein production

nol ecul h_as a cons f,
(U.S; P]@tplgd@gggigéb Mﬁ%e@fr}%gﬁ .EDF%tg g ?%2?@5/ grdlﬁ a%%% amrr%al and human
nutrifibE (G808 e fits BB 505t 8 6, £ 6%08 Biopolymers (U.S. Patent 5,958,745 and U.S.
Published Application 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
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cell, tissue, organ, or organismsuch that the
i ntroduced pol ynucl eotide nolecule is inherited by
weubs@guent progeny. A "transgenic" or "transf acmaig2005/032496
cell or organismalso includes progeny of the cell or
organi sm and progeny produced from a breedi ng program
u,+ 1 0,20P), OMiyNgy SUGh @ut Lansgeni ¢ Jpl.ant,.as.a pas ente-in-a (<oww - —oeme

cross and exhibiting an alte ed 0 e.resultin
6,166 QP%WH:@BW[@ ucgoy(U '§X %1 g& g{fBi 1mqrox5ed1jl V%{(U S. Patent
[ f "
o Pty it (05, Pkt 522114 sk pRRTRIERI(S. P
5,689,81Y), thaﬁioﬁleﬂ prsthoticraU. 8 rPavatt 138, 708}, hioxlgenaticl elnmeeﬂsmaﬂ Sransgenes

for transformn | ant s_by. |ntrodu0|ﬁgb Flant
descnb&cbmethgp@tﬁmé bistst ebeve arpherein iprorReralid Ry FelcrCEhe

V\,él G Iaﬁgelgf EJE SerfbBYIE ?}0'1}913101%8’9# gl%héé{;ﬁ AYerfEt HRSbove mentioned

Hown> afh em)nst s 1 ncl udi ng
pheno@)RE by @pEIdaid ®AoRsrandlataisit RAN& ehdleculd: Bat dasesrthe targeted inhibition of

5,384, 253; mcroprojectile bo ardnent as illuystrated
expressipr 08, aNPSREIECBOUS @Y1, Sigh - eXBMBLs) Vi gutisenses ok - or” cosuppression-
6, c%@ RNA, lecul ribozyme
e 5 300meS, FRORSOT comu 408 HBic RNA polesule (1e a ribozyme)

enginédtedtoTleRRtaaitbBeDeriBEens mINAHoBRT., Thysady pdlgnucleotide molecule
5,981, 840; and 6, 384, 301; and pr ot opl ast
that cogades b prayeinios MBRIA 3L GEPIcateEd PRFACUYTS, OtpAgrghglogy change of interest is

tBﬂhf%¥@%gﬁ@§ke%Ehﬁages j 0@l i ncorporated herein by

or specifically transform ng
difgetonabe Vel thekprownt tsvehties aresgenketatigt donblehEi plasmid border DNA

consﬁgﬂéﬁﬂm%@g%%a%g (RBear KGR RR B b Bok{EE ACR or AGR.LB)
reg101Fﬁ ?itﬁ?' ﬁ%las% bsg?atted( f 8&?%6)( v%ttv%] &ng@ng a T-DNA, that

along \WRR G@Rsfer Abfcaliled pfd%&BdC‘t@gﬁleSﬁrbM)c,teramd caﬁm’penrmtwﬂle tifttegration of
genus Brassica. It is apparent to those of skil

theikwkﬂkumaﬁMaxn@nﬁgﬁb@kmbﬁdirEh%F@FHH@F6H°ﬁ@FﬁHH%F6&FE§db“*bone
d fied
DNAt SF&W?@% #ﬁ Pﬂ?‘ﬁﬁ? gepﬁfrc%tl%ﬁenaﬁﬂlgﬁo n%lg(? ngti 1§l§bc gétl?c?ﬁggg{rl] g)acétenal cells, for

examﬁ)ﬁr gt e51pBsgialofirdliRAeG suclal baids2, fasrosplkest fingalokigin of replication
ransform ng monocots are wel| known t

o those skill
such ian driié carariRiTanh$f eadies regiorh iy %)Isﬁlﬁ?t?ﬂ?légté E?raﬁchnas §pec/Stm that
encoc%ls &EBpEe ﬁ égﬁ%qh cos{)&@vead elw.r%?et?é S dl@orcfo?lf&ﬂﬁgerresmtance to
spect(ﬂdﬁ’fﬁﬁ#&? kb RRED, or ABleARN{idiR GG YSont) sa:mcmb(eﬁmerkzar gene. For plant
ati'va); orchard grass (Dactylis gl omsrat) ; rice
trans(o@nyum,saw.hoat baeterialdstrgn iih@iflen 4grabyaggns dwnefaciens ABI, C58, or

h m (. Sor g f:
LBA%‘%L% g‘ﬂ‘ﬁ?‘ﬂ%ﬁ gtgl)e {'ag]‘llﬁ ]&} W C%):t %eﬁcﬁ%egiaﬁl écp% ﬁ% geﬂélg?r;ansfonnatlon can
funcﬁd{{ﬁ‘lgﬁ@ﬁ%s&ﬁg{vgﬁﬁéﬁ) and wheat (Triticum aestivum.
I's apparent to those of skill in the art that a

f rang jjon et hodol ogi es can be used and
Tra ¢%E§ﬂg@aP§r prgg&gggon of stable transgenic plants
f rAﬁmaeWhe”rempare tefm froasfemddd defacus a ellyéssuer @qgan cffr organism into
i nterest. y seeds, nuts, %qukernels cqntain

which has besniniseaESed raratn BTG TalgoNs - FYoh a2 Hpiuct. Proferably,
the %ﬁgc%}cg@% ynhaegﬁ&eﬁlo {RAMSis. 1ﬁﬁ%g1?te’&%‘hfd fHeOfAbmic DNA of the recipient

Fraw materi a or the manhufacture of

cell, 5O, oﬂg@ﬂ,)brmghﬁm uchi that, thel ethedgedt m]ymmalentids matecwleli$ inherited by

as, replacenents for certain petrolﬁunbase
subsequent progeny. A “transgenic” or “transformed” cell or organism also includes progeny of

the cell or organism and 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
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| ubricants and fuels. As used herein, these seeds,
nuts, and kernels collectively are terned "oil seeds”
wORaieioamab Sust ai nabl e Agricul ture | nfornmati onPSEUSRM®E/032496
(ATTRA), Fayetteville, AR). Table 1 lists seeds, nuts,
and kernels commonly classified as oil seeds. 16
pwmﬁﬂmﬁwhﬁg‘@gdlyﬁ&untwdchﬁu;ynme Ntd PRLPLeM.des..au rxema.d Ofisvusiiinng w

maki ng a vegetable oil, nEFQISI ng the steps
promqtnxcgf &@r];gpseng invigplgon ﬁ)@yd@ dyged 3ptogplpnis @a qudﬂ@nt éransformatlon

e s e
constidkt @it6€ & Plaht g’d’h@ﬁ@rmpﬂh@tﬁwﬁme @ftteistinvgitioni dag 1hd§1&de any of the well-

oi | seed plant to produce oil seeds, and extractin
knownj andadeienstystest glethods omlugmgo plesiEaneraime ag Al W%?%nﬂ’d U.S. Patent

nts are.an f 0
s st hieh R KoRuD Bkl REARAGRRIRIPS, PIEPEES A, sssusis
5,538%80f %%@@o@y 61399,381 O Rt 64933651 ngdb&e@aﬂM—m&MetﬁﬂItﬁmsformatmn as
Those of skill in the art are awa

illustratstihiod ¥ S VReit¢rip IS 3P 5 5t R824 y§55§1&f16t ﬁe?ﬁéﬁé?nﬁieﬂ 6,384,301; and

ts. . For exanp h I t n
poto e Rl S 0B BR8] ¥ i ae norporte
h@fnpgykﬂgéﬁbéﬂ ots, PCR-based approaches bi ochem cal
anal yses, phenotypl c screening nethods, field
eNéthads @mgpecamllwmﬁ@anwnhng areaelh limowifp thes sldlied in the art.

Trans& hrgf?gllag\é?l E)q%gﬁ%:%{]lgb mg ggfrllg %ﬁae%? ggegl?éﬁ\fvfh%?% 'b!ee% described for a number

of crcg%nﬁﬁﬁlﬁin%n%upﬁott lidned &, edoR|(&8ispRin kﬂﬂszﬁum)j\seﬂﬁdaﬁ NGlycine max),
I'ncl uding hybrid plant |ines conprising the construct

peamﬂf(Al’duh&S hypegren), @hfaa"m (Medipagossiting), angmgBbers of dcogras Brassica. Itis

nter of the pr
sppasghin e QoI TR Pt o5t BE BRSOt R Riclogien can be used
and Rb&FLEH 3B Yrodlctiin beaableARRsEndblaBBeflorh aﬁﬁuﬁuﬁmtof dlcotyledonous
I ncl udes seed coat, enbryo, al eurone, and endosper m

targefldreppofontetrest.s ar e here| n referred to as "seed enhanced

g\dg%gﬁ%fﬁgpeﬂf ibarlgf’ tl‘r]angf ! OC 1215%(? lesss a %e(flt Hog\;e}l(r) Sﬁloé)e}r]%killed in the

art. q?ﬁisﬁormﬁl@n RRA %ﬁﬁlt "RbdnefRiohaiing ﬂﬁ@eﬂﬁleﬂldds'lﬁve |beerdeSbblbed for a
determ ned, for exanple, by |owresolution 1H

numben colf(emps ringinding,cout ewb tianied 16, NMEEy (Honderin wigane); mgss(Zea mays)

oas Thbath 0 ASE e AR AR B R e, i i

( ai6d Qariel éﬁM&% tall f
and SRGGL SRR, (PRI o o R a7 1o feseue

(Festibe aphfdamed)p mfgass (qtgmmy andgdwgt (fr@zquew@qstzmmb nfé igapparent to

thosqngé g],aglzs e %g‘a, g?r&nﬂ)er rPJnt\gW her 1%;15i Sﬁ%ﬁ‘)doé%ﬁl can be used and
modifigl G ﬁroduﬁﬁbﬂ‘ of sIBiirAoBsic FNfE HWoRE an f'ﬁﬁﬂﬂbleﬂ b 'ﬁidih@cotyledonous
tyrosi reoni ne, tryptophan, and val i ne used

targehexops of intdrestphr ase "oi|l conposition” neans the ratio

O S Ll GATRERE R ot
an 1ng'lf%%h=in@ﬁ% chéle{%%ds SRR sEppiBerR! &0 A RateAhl BF Hedanufacture

of soap, body and ha1r 01ls detergents, paints, as well as, replacements for certain petroleum-

_4

based lubricants and fuels. As used herein, these seeds, nuts, and kernels collectively are
termed “oil seeds” (National Sustainable Agriculture Information Service (ATTRA),

Fayetteville, AR). Table 1 lists seeds, nuts, and kernels commonly classified as oil seeds.
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As used herein, the phrase "percentage content” in a

preferred enbodi nent neans the percent by total weight
wohow/per7di cul ar conponent, relative to other BCWUS205/032496

of related conmponents. As used herein, the phrase

"enhanced oil" or "oil enhancing” includes increased

O huwy i eld Whaltgeseds,qiul., camposi ti on. The fol | owi ng

e re Ihr‘lllr‘lan to r‘lormncfrnfo nr fnrrcd

erfhpTIOTERNSS of the | HBBAE PERNLI t shoul d %@%ﬁi’gﬁ?’éci at ed
b A{:&g&@ of skill in [fdgbaart that the teBtamilgues

di ﬂtoqlss%gd' n the exaq@éﬁ& T ha; folTow re]pa[sglgﬁqutmt

t (‘ hl ALl dicrnvnr o
quto U oCuUVCTCT Ty

t LHC IHVCHLUID L IquLIUH
\NEB]HbPlﬁyt he practice Q‘quahp i nvention b—ﬁ%@@pr, t hose
of Bstagté| in the art SBoudnderin |ight of [Pisechipesent

di%i\é?ﬁéjﬁ&ﬂe appr eci at@altamysémny changesRQ@heb@ made

i =tk ectf+ec—enbo ]ﬁ'rﬁ] S I.I(lldl. are di esqgre&aﬁmo

st FqC ain a like resul-t—wi

Oalendurly from the spLiniSQedand scope of _t{pe BUskRAF on
eigkarmtal | matter ®Reeforth or shown Mustatteseed

Eunﬁzlgléldl& RoIm=y nQ?SCbﬁlS[@ c1be+| nter pr etigll,AS seed

d

t

a

il Rot HAH-RE—SEeRs EXAMPEES
Exa#iflowen: | sol ation Mac%dr?‘@“@%trmtyers p_[6oP#AA 205739
andrdm@uir01209813 ESAsmemisanced for segBumiarer seed
eI X gi on Wer e |dentMe|1(gpsegg Ilbrary suip;dp@gtpq@ﬂ and
e

S

ex

Bi

fr

a] ante Northorne Lol e

=2 u.n\.. NeFtHREFfiS ST 1T the I"II)ILUDCL] ata
M@@gge DNA from th®Rayhean mllfn\mr‘f {J e§%¢

Rosechipd and used t oNobmed r uct a Genorre@mpr@éﬁect BD
'g%ﬁl{pences Pal o Al tgve ifig plilnbssar y. TheWakautpr onot er s

A T AL S R TS

r‘ \lll 2 I I \L

18 u. II . T

j Rasplneury i . (0.78 kbf)lger?PF‘él 5'- uostrean@ra’é lEII atory

S SHURASES/ for the putRhinvkeraelybean seed-[coat prom)ters
were cthoned—and The sequences were verified:

s 61{(2%% 2739 1@%61]?65 '\%])u%% W%ﬁéﬁg nrakmf a vegetable oil,

comphiSi Feﬂié @fb Qfof iR rfrei fito Fhefgenbhiz dhen éﬂ@bddﬂmﬂslaSpromoter of the
tha I ana ‘ID' ?ene encodes an R2R3 MYB domai n_ prote

presentruwmbntm apergblo irkadde ypdrangetibahtecRaiyusioodde melecule confemng altered

. d ts
oil e BIrE P 7 S ey SRl TR i BENEL 6ol and cxtracting the ol
and/ogég(%&g%ﬁt@gﬁlsgbﬂ a Monsanto Ar abi dopS| s thaliana
uence dat abase ArabGDNA whi ch contains all

Ar”ﬁ’@' dopsirmedaians eresagliend der thedresanee ebthecgsges g intepest and the

expreggalai é%%ggéﬁ??lgg%%%ﬁ%é L@?r%ogi]se Prg % p\%gs%h{]ﬂlventlon Those of

skill ﬂ? g{egﬁ@ drd SwaeRIf thy nhilRrovs Ghe@RE®Savafshle gantief ardaligis Tofransformed
Ing region (corresponding to basepairs 64658-65620

plantef F& cxDigD), nictiuis oz opelyss usisier b BRenqtdiRikacto Sputhern blots or
northREJOﬁl gg ngﬁsd%rgsg%p%ac esA-llo-%c eml-cr:-;ll-lzanm@yseg,op%\éﬁgtgis% stcpeeﬁﬂlg methods,

field evaluations, 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 including hybrid plant lines
comprising the construct of this invention and expressing a gene of agronomic interest. .

The promoter of the present invention provides for differential expression in plant
tissues, preferably in at least one plant seed tissue that includes seed coat, embryo, aleurone,

and endosperm. The promoters are herein referred to as “seed enhanced promoters.”
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Srfl site was added to the 5 end of the second priner

to facilitate cloning. Prinmer sequences were SEQ ID
wOolnoed3er1dl SEQ | D NO 4. The pronoter sequencePCBEQRI0D032496

NO 5) was cloned into PCR2.1 Topo (I nvitrogen,

Carl sbad, CA) to give pMON65418. Exanple 3: Constructs

f Qro prabl dopsisadransf.ormation pMINESALO —mm ey ey

(T-Gm 701202739-0: 3:1:: GJS) A.698. bp fragnment , .
A, B, GonfoaphieAg poenipodla0s SO ah. Vst &R iresR} on @ per weigh
basis PMONG7315 by digestion with Pstl and Ncol. The

fragment was ligated into pMON69802, which had been
diTge yhegde Wotl cobem83Riginsacit 1éveh | whith enayesudetengned, for example, by
pl asm d, _containing P-Gn 70120 <0, 3: 11 drivi €.
low-rgsolugion; ' HyiTialege RAZRAYC WrPRAIRCER) A T8¥arf o R cp1:104-109
: . 2l Aghd (ERAYERE En MR Sindet&r Manedittance (NIT
(1974ESI ng Ab%gmﬁﬂr?gjfgﬂmdﬁjosgyﬂgnd(t he»i nt eréri ti/ of the ittance (NIT)
specti©bdiply N (Oinkic tek oal's ZOOTS r69¢L0)THBE- 1038t @P9NasPaigedd drnal., JAOCS,
t he subseq7uent transformati on of Arabidopsis.
T4(3)BVBRES4bY )P- Gm 701209813-0: 3:1:: GUS) A 704 bp
fr CORL ANt d13500r% br WRke e&I¥AMA0amino acids,
N R e e e
whetter agseNér Warpdrgieti eth iproteing MEXEA ORistidine,c ischawdidse eleucine, lysine,
digested wth Sse8387] and Ncol .. The r%?lul ti 58’ .
methighig nyeteinee RV FAIFHNS HEps 79 1376018 HyPEPPAL @R WAHRE t he
E..coli uidA ge ng: Wi 06 NARLA tRe raHER r\BFer SRR acid or oil
pl&ﬁ@gﬂ&gegnrﬁ% Qﬁ%ﬁ%ﬁ%@%&&@@é@ﬁ%@ V\e/arsa deter m'rned acidorol
compéf¢@withRvdsaigilb0 8 athogyanaslel nialydeiantl@g or planopart,lsech as a seed. Such
cloning junctions confirmed. This vector was used in
a samphremsyiplse §e e wellectign of BlepaRaBn of Ar abi dopsi s.
19{ I ansqent hARRShatcl 8 Lo Lt GAt kNt th
At ﬁsc:eéﬂ}ered%ﬁ%%ﬁ’?a%? B%C&R%%?{e%%k i piFerted hboUfent means the
percefill 994)otalr wRaght of @ pirtiadiar Comtpdoan, Belativel itd eotlBai eindles, of related
316:1194- 1199 (1993). Cultures of Agrobacterium
comppuerd$.aci ens strain ABI containing either of the
transformation ar P40 oA enRMINAAI &SR d oil
g Seg 8rreﬁr|1’g‘ﬁet 15lllﬁ‘ﬁgeL §ﬁ%%1§c§1gtoﬁye€? oné, 5% 3 easlt creasec.ol
yield @K bE@6d oil 2bghpd&oMaC with kananycin (75 ng/L),
chl oranpheni col (25 ng/L), and spectinonycin 8100 . h
mg¥he) followies isaamples are dinlidedetondemensirate prgfagd sspbodiments of the
. resu nd in 5%. t Si - p s isclosed i
invergh JEFREFE bt e BU St o AR b B K P thilles disclosed in
the eRABHIES tHaRfolRdyP Weprbsert WekKGuafdiagejreddiyethe tnventoesitd function well in
the resulting solution for 2-3 seconds. The exce

the psastioe pHheviasentiono e eyer.thesetalifilt Methg agntheuidn lfbfig%trof the present
. towels. The di pped pl i side
s Bl SRR YD 5 B og A0 R cabtliis vt o

discld28 and Afif bt alilke 24 shifildrSeduiewidieoi depsting fouetthe 3pidit and scope of
the plants were set upright. Wien plants had reached, .
the imeentipn,t therefiereenll makerviet e ar shawmiythgapgorppanying drawings is to be

. . seed harvest. vest ed seed s passed through a
““quFﬁaﬁF3§§g§§@%$§ﬁ%§ﬂl% PEE%??%%%'holes/inch) to renove
debris. The harvested se red in paper coin

envel opes at roon1tenper§§9¥@ﬁ¥§ﬁéﬂ anal ysi s.
Ar abi dopsis seeds were surfaced sterilized using a
Exampledr: Ishkationaif ¢h¢ PrometesyP16rmi7823)2739 and P-Gm.70T209813

ESTs enhanced for seed-coat expression were identified by library subtraction and

electronic Northerns using the PhytoSeq database SOYMONO035. DNA from the soybean

cultivar A3244 was extracted and used to construct a GenomeWalker (BD Biosciences, Palo
Alto, CA) library. The two promoters from the ESTs identified above were isolated by PCR
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An open contai ner of seeds was placed in a dessicator
with a beaker containing 100 m of househol d bl each.
womesdBet7el y prior to sealing the dessicator, BCWUS2005/032496
concentrated HC was added to the bl each. The
dessi cator was seal ed and a vacuum was applied to
a[upu.ﬁL'zL.LRW &8N LZab1LeN Y Ghl LIk ne, LfLIUH.E.SJ-L SgedSaWelif rvicvouruiss
i ncubated for several hours. Sterilized seed were
(0.784gn)i nkl ed ont o Arabi dopsis Gernination Media (MS Salts

- 0A - _ H . -
I SUSHRS 4 e Yo R G B TPl eyt romotes
were NoG&d bt ﬁe%@@i&nE&QQeWeﬁhéd:NEﬁnpblzﬁs9m( GHP W N@&NY (pMON57315)
Phytagar (0.7%) supplenmented with 50 ng/L gl yphosate.
and 7620981 311 (SE@I D) (ONEINET3dA)-zat i on in Transgenic
Ar abi dopsi s Plants Expression of b-glucuronidase (the
Exaniple g déolafiori bEthe. ProsioternP-MTENe) was anal yzed in

TR TR Tt N—
promﬂ{#ﬁ%ﬁ&i@é&?g@ﬁﬁl‘aﬁ&ﬁﬂ{ ((i:]ﬁ%}r:ogjllﬂ Shed WBALE W@%ﬁfb!t&@% nk®was identified

one see er pot, contai ning MetroM x
by fird0BL ABUingethe codiagrsequetes (AIR99452)dighinens Miesantd bldbidopsis thaliana
above until the initjal sil i,quez thbat had f or ned be%an & 1
sequenge datgbeseatebGRNA BhiCh soBtate #lbdrabidansys genopug sequences from a

sourcs, € Phe P 10&2&%’ v 9%%?%3??5%7;7&%?9?%& echg RIT9cRlind SbtfShce (basepairs

1S ‘T'enbve r or subsequent .
6454 hiestamharimat vedraidesipged (6 ssplify (hoseutmces epbtreaonal theeTT2 coding

leaf, stem fl . floral buds, Loping . . .
region| (PoegIoS e 40 NBRERAEE HOONOSaEN OFE IoMACO) G Aabidopsis genomic

o " o av! . _
ONASAIFEF RS SFREPERRn AR 408 ek sp Noot s and an
Srfl MRtviESidded i@ tiel Lyaidi dfahe $@Ondipripet as Sicilitatt elonioy aPricher sequences
0.03% Triton X-100 20% net hanol and 2.5 [ﬁgg% . toned
were SBE} BdIQ- T AcoPBQID Nl e FERmeiT eodtigncs (PRUGIRAY: 5) was clone
. in ' I . [l by an
into B2 T BRB Tk RS URBAE BON S ONEBEREY) | "o
Stained tissuye re. phat ogr aphed .. nmedi ately or
Exampplg 3 f ?‘Fsé'a‘“?%isoé\i@ﬁgi‘f%’%ﬁ%g?“ YR M ol / 300/3/ gl ycer ol
SMONK5Y) 0 APdast Ar1902Alo-4.8G .id)l  phot ogr aphed. For

PVMONG5209, 5 out of S plants screened had detectabl e
| eAel98 bpffragmeny containingseEan. 7018923390 Saks wapremqviedrom pMONS57315

point. Fo 4 5.out of 5.pl ant .
by digetiBgimid Bstf B RGo s Teighey vk HBad ifte SHGRBFELS Hhich had been
: sgaew ' ' ssuld Scoh@linif@PoGm.701202739-0:3:11
dige r ang?dlgg %Pgﬁn%%ﬂgzgi%mﬁ%%ﬁ%%%z?sgné o @aUS

: ) )
drivide 1. lepli fuidéy gens ancdomitlatheinagin?’ G 029 02nebpMQNG5418s The nucleic
-renoved fr o&géPl\/D\IS?SlS

i CEPAES, L VG SIS Shoes L L Ly o e coin

i | ' TR fsrambbh bbdrabidopsis.
J“n"%ﬁigs‘fﬁ?@‘?“%o%lﬁg% ﬁ%ﬁ%y‘@ad%e %ﬁ%g%%%@%: i driving the 20

pMONG6520D i (RiGehA7 @je2088 Ehf:3uli: i3IS he napin 3' UTR was named
el TR R S R A T
by dfg@@tion with Pstl and Ncol. The fragment was ligated into pMON69802, which had been
digested with Sse8387I and Ncol. The resulting plasmid, containing P-Gm.701209813-0:3:11
driving the E. coli uidA gene and with the napin 3’ UTR was named pMON65409. The nucleic

acid sequence was determined using known methodology and the integrity of the cloning

junctions confirmed. This vector was used in the subsequent transformation of Arabidopsis.
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cloning junctions. This vector was used in the
subsequent transformation of Canola. pMON65432
WO Deerm3704209813-0: 3: 1 :: GUS) A 746 bp fragment PCT/US2005/032496
cont ai ning P-Gm 701209813-0: 3:1 was renoved from
pMON57314 by digestion with Notl and Ncol. The
fr C \Qﬁfﬁmla'\%@.; %ﬁjcltidﬁhoplgmé%tmm ah ad, LJ%@eur}y DCLL €L Ul.,
di gested with and Ncol. The resulting plasmd
Sciend@zn 265l BR3¢O @94})@25%11@@1@! QZ,IG?Rd‘tqadlng lﬂ]ﬁeSCEnC@SOBM 1194-1199
ui d ene and with the n

1993} B PO CEe O WD dGP P ither of the
transfb‘xﬁﬁﬂﬁflo 2 % %Wg’h 09y IIJ_MIQ\IGSW@'W&E drdwiovarhigBt inthyB @f0% bacto-

his vector was used in the
tryptoﬂel,bs%quesﬁ e)ttraat; gﬁldr]rﬁ% INaC1 ofitiChamesnzycip INSBAD7 chloramphenicol (25

Ry

0 05 1NeRy7 sdhBoh.r qgg%@ﬁalg%&léﬂs%‘t\ﬁﬁblé Diy@bidopsis thaliana
in SA’% %\A/Eil ch hag becén di gested with Pnel and NcoII)

plants‘ltbeatfoas sm W edxs pif agemvd:re ummlslaseah imidpe Pesatting BRLUGI08 for12-3 seconds. The
driving the E. col i e nd with th
exces RS "HAREEOENCRG BIPAFE TR PRPEP YO Go s fiepsfilant were

place&j 8{1 A 18d; oﬂf“§ 'cﬁ\ga %Fﬁ%nﬁe&alﬁ%ﬁje@ %Y 2 3RAytERBAMbEERA THRE.  After 16 to

egrity oning junctions. This vector was
24 hotu&ethel dorhdre/as ursevpdentd theqﬂ&fts)mmet sempoighiCaMAiea, plantg jhad reached
e VeCUWrs piVIW

e RSO b o ey s, VAR v ps

' A0 LB TEPhdISdri@ited seed
e

storedPatRptr Girl 26veBofibs aBrooef teynpesisrdsnidfanBlysisapus cv Ebony

\(I\E-ﬁ;fgbzgle‘g{;; gg@g nﬁ;ﬁ%ﬁ I};{]lﬁ%ﬂ%olﬁtp%ggzgg td%én%i arl]—%%p'\%ltpgﬁﬁs s%gﬁggion protocol.

s R PSR L 0§ G i 100 i o

househbldbleatip s Immititately Dribt 20 wedlng, the hbsspd:ea(m 8 mércencentrated HCI was
ranspl anted into, 6-inch t rown in

it RSBt Lt 1S oL AN QLM LI 2, PR eizion

by chFol}&t %ﬁr% Ogeedk Ll 1ncPl§a%HSfofr Xex%@al 806rs 'T@i@rﬁlzt%@ Geell Wi kprinkled onto

our termnal Tnterno fromplants just
Arabidopsis G@mbadtionnyledia (MSt Slaitsp(ld@esscrose bi8ho); |mgo-l511ﬂ51tol (100 mg/L);

Thwﬁ%fe%& e oraRSER sG] (OR el VR St Ghp IS MES pi 5.7
(0. 054 POg 1%@%%%? %&’25\%8?% h%ﬁvﬁ{hdsdﬂngli AGptdshieMes with

Erl IZG I X to seven s em segnent s

t f
mxaripleds Wromotn Chatruurerep §rir bfDiee BB B o
Cajﬁ@r@ssi’@ls?fgﬁ %M&ufﬁﬁ?da@é ot éﬁ’&ﬁlﬁt bPHRL BI cAANAMAN gerb) ¥4 bnalyzed in
ms o ria Broth, (10% bacto-tryptone, 5%

Arabmp.s;k ekalicmat ,plantsi lr@%mal@td) wisht #MONGS4ED ney 1PMONG65410  using

SR R R~ s
pots, 1%% 2%% 1%3 R@Ingots%eﬁgnnr@“}(fe‘u%i\/[& | 80t and ‘Jvrére‘@%wﬁginhder the conditions

pproxi mately 9x108 cells per .
descidtiednabdivs a&m( éncpinitivl siliques ¢hait hod doreddbegan o degcqnte. oflissue (rosette

leaf, églé?rgﬁgéeg‘tlpﬁg P, R][ogzﬁm and develo Slné%}lﬁ%ei)rﬁég }equnoved from each
T1 plant for subsequent hlstochemmal staining. Tissue (rosette leaf, cauline leaf, stem, flowers,
floral buds, and developing siliques) was removed from each T1 plant for subsequent

histochemical staining.
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pl aced basal side down in petri plates containing

medi a conprising 1/10 M5 salts, B5 vitamns (1%
wonewiosol79 0. 1%t hiam ne HO ; 0.01% ni cotini c ACTAIS2005/032496

0.01% pyri doxi ne-HC ), 3% sucrose, 0.8% agar, pH 5.7,

1.0 nmg/ 1 6-benzyl adenine (BA). The plates were | ayered

Wltblgut; @lmd&f aﬁeguuﬂu&palv@cp |vJ'$g., NSuSﬁLJ’; S\,u. 5’5" UILLLa.[U ﬁS.-r 1LIUULD At
3% sucrose, pH 5.7, 4.0 p- chl or ophenoxyaceti c
37°C i m @Jut@no@mmgng SR thN%PC&r(EHJo@eﬂ%H Potassiuan fqrecyamde 100 pM

ptes b BB PSR Pir? SR S o Sl 2 o

5-broth8 rllt—ﬁﬂ@ﬂo@lﬂ\ﬁyﬁ 3lltchirond a\éidtg g]ﬁc 3%h‘éu %ﬁ%@ t1§3u8%fas cleared of
agar, pHb5.7,"1 ng/1 BA 50 carbenicillin,

chlordphyt fDIy apefvetnaglit rmClle@@ mg?O% RW%IHZQ rat 17@ n@tﬁ![led tissues were

photoglﬁp‘t@«gg A f‘%{y % Sev %ﬂ)g)o e g &chrol (v/v) and

Sunaf&q&buﬂggﬂﬁﬁqgmﬁ%glants per plate The explants wer e
[tured 1Tn a gromh roomat 250C, continuous |ight

((Eoo pM@ING6 2409, Shaut tof éiwplfamsrsemem@hads dvtecrteblg d@wﬂﬁ phaciivity in seed

o B0 SRR 5 2205 B 0188 D0t L L UL ot
of actREE/h Sedd' BRR bElchitMPe tithd fhntdr €€nhouse. Pl ants were

marntali ned 1n a greenhouse under standard conditi ons.

Exanipiy 51 S0y RGHdr LARoI RS EhaRog 21 O)S Stages after

stor m nus /Q0C. Mature seed
pMOR@»E tameﬁmowomm(us tm GU(SDI uiiuci umi ui i

JLUH. humdity. Exanp . Pronpter Characte t|
" THahe @@gj’n@n@@@ﬂuﬁnpfa@ms7%60%7é950 %|1|vyﬁd‘gglomgf fomPMONs7315

by dl%ﬁ%&ﬁSt tgg\lg)ti M%VT&%%@gggg%&gé ﬁrgg ?g@g@ﬁ?ﬁe {/Rich had been

dlgeseal With 196 earndpmhd)n natieofesulhg ipiasesd wesrgainingr BGmi70h2G2739-0:3:11
gauge needle to allow the staining soluti Nt%
dnvmgdht: &c tolf wid Adgsie|app il Beawpn FhE TR W?%ql&?é%e%\ﬁ@ 65431. The nucleic
I ncubat ed f
aia SBFHRRL . DR ST AR By B30y e ey of e

cloni SSoHsMTheY Vot abs esd thQbe si¥sqpicastsansforiatiowof/@made,
03% Triton X-100; 20% net hanol and 2.5 ng/ m

p&KEﬂﬁﬂﬁﬁuLiQEMﬂﬂE@%ﬁ_dhééyﬁﬂﬁﬂucuron|c acid (X gluc).

o7 b Reemenn R OB CRAgh R 0o R Eloy B 53k pMONST314
by dl%?ésﬁbﬂ et N&8 Ues NoBL. eTIRN L8 PV dightetiaato @Mbmému which had been

ransferred to a solution of 70% et hanol / 30% gl ycer
digestod/ w)thathIsarmlr dgoht Teoegwting piwstidg P%Fﬁhl@tilg %%?PEWQ%ZO%B 0:3:11

dr1v1rz,§)qrhslliS Cg %Rgis{%ﬂéiv £h6a18 %plﬂgg Rp g% %4%2 The nucleic

acid SRuBkdc2RhE dbieMBingd @bin@ Arowint MeihBdsiegy a:ﬁ([ @Bihﬁﬁneldeﬁis t1ntegnty of the
one tinme point. Time course data for individual

clomng amstiorsraRtisviotorprasseed dhe aubsaieattransiprmagon 9AERRO1D.
0

pression in Devel opi ng Canol a
X¥803§éU i /01 ouij-

A 966 bp fragment containing P-At.TT2-0:3:2 was removed from pMON65418 by
digestion with Smal and Ncol. The fragment was ligated into pMONG65424, which had been
digested with Pmel and Ncol. The resulting plasmid, containing P-At.TT2-0:3:21 driving the
E. coli uidA gene and with the napin 3’ UTR was named pMONG65427. The nucleic acid

sequence was determined using known methodology and confirmed the integrity of the cloning

junctions. This vector was used in the subsequent transformation of Canola.
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For pMON65427, 10 out of 10 plants screened have

detectable levels of activity in seed fromat | east
woneostidme9 poi nt . Ti nme course data for indivi duBCT/US2005/032496

transformants is presented in Table 4. Having

illustrated and descri bed the principles of the

prlﬁé Q&LUEDQM\@OIVIUQQAA IUE)‘+§1hQHJ }QVLb)@VLgppﬁn\%m ultLQulm.%[.LSlQl.nSl rurnejucLeny
skilled in the art that the invention can be nodified

strain iABIafor argefematioaniatodBraskica witpo uEanpdd Rlepisnyere e ioraed using the

o BB Mo S S0 ke TR AL S350 AR AR A . s

cv EYMD! WERt pangd and2-mdpl psibedbnRaties tVees WIBNBSO C(II'he Bcotts Company,
this specification are incorporated herein

(301mmtafsem1h)ce The plhes Seare BXVRAD aagquthé&@ﬁlbﬁh@t @Ad@aand a 16/8 hour

potofaind, S50 RSP RERCEES PR B SRES 2w e s

were P lﬁﬁ?@ int® 4% Mots Lnd ABHATRY 8 or6HAPChahPE & 15/10°C day/night
pol ynucl eoti de sequence sel ected fron1the group

tempeftt, $6/8M@upphotéeriod, ]J)gﬁtymtammg@tf 86@ uEerfusen¢ €HID lamps)
corrprl sing the sequence of  SEQ

0 ogE@npma}\mtg‘nocteg)ﬁ'ogl B]@p&s A IPEB’E ;ogglg%%gﬁée process 'of bolting but
before ﬁn?, %u’?% 35 eHo@?dTFIE% ulﬁfacé BeriRAldRuRbe ok éiiﬁan%? ?dt‘elnﬁiﬁlute 2% wiv

ating transcription of
sodxuﬂﬂ?*p(%bhl)bnkd e irainscanidadsine bcblhlg/asmﬂtlestenblaedermlhlecﬂmater Six to
an

RGN PO =
ol P PRS0 555 R Bl PG g on oo

shakeP@t 24 & 23nis Tl pa0BmILE LI {10% dactodtryptérer Vnysaf ektract, and 10%
pr onot er conprlses a pol ynucl eot i de

NaCl)amemgmp,éq el «rap?,my@n g{g/lg@%@l@g%%ﬁ@ﬁencemva ?%/lzsggcrgnomycin
| b
A 1:1 GRS ooy A il b 'fl Q48 GG Qiﬁuiv’a%mg@)aﬁegsg{o Pg}k&ozqfla;{z )15:473-497,

1962)‘3%*0‘1'1&@I a@@ﬁox&n@teiyy%dl(ﬁ edlsipdend euesiem &stdsi(eiplmts)a\bﬂa tinoculated with

% identity to about 89% sequence identit
1.0 l‘fficﬂfy‘igmb@@@ﬂ”d@ agd qta% ﬁ%@swaf aypiepged ﬁ@@n‘%ﬁtﬁ%ﬁ%b& he gxplants were
placeg %ﬁ%ﬁ Jgimjdto Ipe a{egs tjclb g?ngc}%g:bﬂl Hglﬂgq S salts B5 vitamins

(1% if88kdidents tmmﬁle&b@yto mse/meqnﬁmm 10 G308 |ptyy1dmn¢-hm1) 3% sucrose,
nucl eoti de sequence of or fra nent of

0. S%faggn@{ puctl. Qmﬁé]ré-bpwg/ qdﬁ@ng Aot rbegd a’@; P iayered \7\5/1th 1.5 ml of
med1%8$1%tgi%%ré Ménk eﬁ% (\)lﬁsl%{n%g?& 3{1@1‘%@& epﬁ’é'?l’ \%{g}rngﬂw aﬂ(l)rgphenoxyacetw
acid, D108 S5¢/1 BiablieamDivetealvae dtelle Mdleepaped 1S a gene

Following a 2 to 3 day co-culture, the explants are transferred to deep dish petri plates
containing MS salts, B5 vitamins, 3% sucrose, 0.8% agar, pH 5.7, 1 mg/l BA, 500 mg/1
carbenicillin, 50mg/1 cefotaxime, 200 mg/l kanamycin, or 175 mg/l gentamycin for selection.
Seven explants were placed on each plate. After 3 weeks they were transferred to fresh media,
5 explants per plate. The explants were cultured in a growth room at 25°C, continuous light
(Cool White).

The transformed plants were grown in a growth chamber at 22°C in a 16-8 hours light-
dark cycle with light intensity of 220 pEm?s” for several weeks before transferring to the
greenhouse. Plants were maintained in a greenhouse under standard conditions. Developing

seed was harvested at various stages after pollination and stored at minus 70°C. Mature seed
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of agronomc interest. 7. The construct of claimb5,
wherein said transcribabl e pol ynucl eotide nolecule is
waea 20r8er79 gene. 8. A transgeni c plant or a par PCrhusemefn32496
stably transfornmed with the construct of claim5. 9.
The transgenic plant of claim38, wherein said plant is
was @udéc@tyledonous.gh ahuselect duiiomiNe. . gr olpovu +/ © wiu wusv
consi sting of tobacco, tomato, potato, soybean,
humidityt t on, canol a, sunflower, and alfalfa. 2510. The
transgenic plant of claim8, wherein said
Exanipl&6s ProatercClpohytevich et indEransgedaCanobvflants al t er ed

'?'IEE,JLP ?Eg gtﬁgn I}lgs :}{/]egﬁts E%?esiqda%ﬁng }qaﬁ A L%‘]f nk@ a&an s trar]is]formed with
pMONEHMPC h Ko a{S S A0LY PNCH 3961t SR8 Ulrke pORTsCAfEer %bﬂﬁlﬁﬁé’ﬂ Siliques

prot ef Ity’in the seed to said transgenic plant.
were dcdredhétht anah gaugecneptilario aﬁbwcthals‘mrﬁng ablotien ko sentact the developmg

L
50 mM h m@)g rk'pﬁldﬁﬁzd gégfag&%gvﬁefrﬁlygﬁg? 8?(?2&[\&' %Bta@t{lum ferrocyanide,

0.03% QHisdH ¥Cr009pP0o%l rﬁbtl’[al‘ﬁnl ahd 2. 5@nlg/n’ilr50hnotﬂw4-tchh)n5@endayl ghmdromc acid

of claim 13, wherein the oi| conp s a det ect abl . 0
(X-glwale| Bhe stairied tsHp waglcifgrqdh%f ﬁ?%ﬁ%{ﬁé‘f% et mgpbation in 70%

ethan&ﬁgd%f ozmtt% ct rsqgiégcg Upetie e i u@fot&ér%l{@dé\ﬁnnéﬁ{i‘eﬁ&?!o? txtaﬁﬁerred toa

nprises a el't acid conpri Sing

solutibR&f Wmt}&hopjo%lgjfmol (v&§ .and steredhat 48¢ untk phgfographed. Samples
vegetabl e oil, rising th teps of: a) obtaining

were Nﬂéede,ml‘@f(Jf&P’éP ngge(éfﬂﬂ Tracting oil fromthe

06 gl\/%(?N6&)1ﬂe tshad 9f10 Iré?engaE fihve &Q0RIYIS !lé?fglstdf%ctlvrty in seed

obt al ni ng ant or part thereof

from Calt 333 8ne @Rt PYinPr FRAS Icﬁgsﬂﬁaﬂa for mﬂmkiealpiramfomnamp)as tpresented in
thereof. 19. A nethod of meking food or feed

Tablasdrﬁmdﬁsl ng the steps of: a) obtaining the plant or

Frisbs ha-BRuAd 207 S| REPGsith BUELRIR GRRY fefi K

<IT0> Mjnsanto Technol ogy LLC Rugxdypsifyr PBilango .

Cond B T T [ AJds Conner, 3 T goF iy Wiz | 75 | 20 | 25 | 30 | 35 | 40

pMONG65431 BN G2244 - |- - - - - - - - -

pMONG65431  IBN_G2245 - - - - - - - - - -

pMONG65431 BN _(G2246 + |+ | + + + - - - - -

pMONG65431  IBN_G2308 - |-

pMONG65431  IBN_G2309

bMON65431 BN G2310 T+l + ] = |+ |+ + | -1T-7 -
bMON65431 BN G2311 I x s« + |+ - I -1-71T-:
bMON65431 BN G2312 Sl -1+ - |+ |+ - | -1-71 -
bMONG65431 BN _G2352 T+ + |+ | + | - I B R
bMON65431  [BN_G2353 T+l + 1 + ] + ]+ | - | -1-71-

Control SP30052 - - - - - - - - - _
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Table 4. P-At.TT2-0:3:2 Expression in Developing Canola Seed

Days After Pollination

Construct 316 9 12 15 20 25 30 35 | 40
pMONG65427 - |+ + + + + + + + +
bMONG65427 S+ o+ + + + + + + |+
PMONG65427 - | - - - - - + + - -
pMONG65427 - |- - - - - - + -
pPMONG5427 - | - . - - - - 1 + +
pMONG65427 - | - + + - + + + T T
pPMONG65427 + + + + + + + + +
pMON65427 -+ |+ + + + - + + |+
pPMONG65427 - - + - + + + + +
pMONG65427 - + + + + + + +

Control - | - - - - - - - - -

Having illustrated and described the principles of the present invention, it should be
apparent to persons skilled in the art that the invention can be modified in arrangement and
detail without departing from such principles. We claim all modifications that are within the
spirit and scope of the appended claims. All publications and published patent documents cited
in this specification are incorporated herein by reference to the same extent as if each individual

publication or patent application is specifically and individually indicated to be incorporated by

reference.
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tgagtgctta ggggactaac ttacaatgag gtgtcagttc gtaaatacgt
gt aat gt agt 240ct ct gt cgcc aacat gt gcc acgagaaatc
wagbmaBgygdt aacctgatgt caccatggtg 300 ctcctttgear/us2005/032496
ct agaagaca tggatgcagc agaagagtgt gataagagca tgtcgaattt
360 caacagtgat ggctttgtgt tttgtttgtt cttactttag
tttattttaa tcttttttta 420 ccgttctggg gcaccaagtc
CLAfPRA0agt tt agtcaagcac aatcgcacaa ggctctccct 480
———ctctetcGee ctgtcccaca agaaagt gaa ataacaaaca cattgtctcc
1. ttAagadvhowet cohPritihg tatpdlpturlebtiig aapene stdatddafromcthe group consisting
agtctctctc tgatttccta tatcagctgg 600 tgggacactg
of: gttatgtttc ttttgtcagg attctcttgc tctcactata tcaaggagga

wt) PrerBPoRga s SEties cpivnd et S0 Now, sEQ D

gcccgggeog, b sBQADJEa:S,tgtatgtca atgg 34 <210> 4 <211>
29 <212> DNA <213> Artificial,6 <220> <223> nthetic .
pribher mmwclposlé% segugpReccomIsinec fEaerpsnt of @%@’e Iypgcleotide sequence

<210> 50 %Jcta%ago% of%g: Tat r§1?s11:1?i il 8P H a%gﬁ?i(écﬁ%scnbable

<400> gt cat got gtt
cgt cct qioaﬁuicte@ﬁﬂeatnale@uﬁpaﬁ@gt catgta atacat ct ac

ttcgtgtcta cttcgtgtag ctggatatac aat atat 120
ad§t at ot gelvgad tdg‘1 SROUERSCCEMBTINNS £t gqa %6 seapenst identity to the

tttttt ?%u%fe‘g 188 Qcﬁltteﬁ(?ea gg)? i C} E%bg%%%%g transcription of an

tacccaaca aac
operably linked transcribable polynucleotide molecule.

2. The promoter of claim 1, wherein said promoter comprises a polynucleotide sequence
with from about 90% identity to about 99% sequence identity to the polynucleotide sequence of
(a) or fragment of (b).

3. The promoter of claim 1, wherein said promoter comprises a polynucleotide sequence

with from about 80% identity to about 89% sequence identity to the polynucleotide sequence of
(a) or fragment of (b).

4. The promoter of claim 1, wherein said promoter comprises a polynucleotide sequence
with from about 70% identity to about 79% sequence identity to the polynucleotide sequence of

(a) or fragment of (b).

5. A construct comprising the promoter of claim 1 operably linked to a transcribable

polynucleotide molecule.

6. The construct of claim 5, wherein said transcribable polynucleotide molecule is a gene

of agronomic interest.

7. The construct of claim 5, wherein said transcribable polynucleotide molecule is a

. marker gene.

8. A transgenic plant or a part thereof stably transformed with the construct of claim 5.

9. The transgenic plant of claim 8, wherein said plant is a dicotyledonous plant selected
from the group consisting of tobacco, tomato, potato, soybean, cotton, canola, sunflower, and

alfalfa.
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at aacgt aaa acgacgtcgt tatagacaca tattttccat gtgtctgctg
acttatcatc 300 ttcacggagt tgactaacac ccgttacttt
wgoacteBgaat tttgtacttt ttcttaagtt 360 gaggt at gRrAT/US2005/032496
attcaaat aa atatgcggtt aatatatgaa aatacccaac aaattttttt
420 ggat acgaaa at acactcag aaaat agtac gggt at gaaa
ataccctttt cccgtatttg 480 atacatgtct aattcggttc
10. adht aeealsgﬁgncaataat gﬁ&éearnt &t Wb@rgtnt said Arapscgipghls polynucleotide molecule

54 tta a t cl acct gacccgagt ¢
Confe‘@‘cag‘g b&g %561 fq%ccpg Ftttaattcgg

aggea tt {t t 660 _
aceegEmiy 3"2‘?%?55 e b fitat i CRpLY ae i slegtide molecule
confe%ga;fi.te}e%igﬁ&%ln? 1iAAG R Lt 88@LIhdAR8 pBint COgt aaa

aacctca c gctaa ttattaccag 780 gtgaagaaag

tagaatt .tc t a
o ST SO L MR8 PR GRG0 o
confeASACAGAARPRGRAB60ER t§ 04 d tlhadearGAntaacact aaag

acaattgtac caaccacaca accacaagag agagaaaagt 960 gacc

13. 9(X"trans,cg,enic seed transformed with the construct of claim 5.

14. A transgenic cell transformed with the construct of claim 5.

15. 0Oil from the transgenic seed of claim 13, wherein the oil comprises a detectable nucleic

acid comprising the promoter of claim 1.

16. Meal from the transgenic seed of claim 13, wherein the meal comprises a detectable

nucleic acid comprising the promoter of claim 1.

17. A method of making a vegetable oil, comprising the steps of:
a) obtaining the seed of claim 13; and

b) extracting oil from the seed.

18. A method of making a meal, comprising the steps of:
a) obtaining the plant or part thereof of claim 8; and
b) preparing meal from the plant or part thereof.

19. A method of making food or feed comprising the steps of:
a) obtaining the plant or part thereof of claim 8; and
b) preparing food or feed from the plant or part thereof.
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