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DESCRI PTI ON PROMOTER MOLECULES FOR USE | N PLANTS
BACKGROUND OF THE | NVENTI ON Thi s application clains

WO b@o8d78T i ty of provisional application Seri aPCINOS2005/034150

60/ 613,081, filed Septenberl 24, 2004, the disclosure
of which is incorporated herein by reference inits
entirety. 1. Field of tRESCRE¥ION The present
invention relates to the field of plant nol ecul ar

bi ol ogy and_pl ant net.i , r

speci fi cal w&iﬁ{? o+ Mmm

useful for the expression of transgenes in plants. 2.
Description of BetriceROMND BIETAlE INeESTabay of pl ant
genetic engineering 1s to produce plants Wwth
agronom cal |y desirable characteristics or traits. )
Advan@bis appligetiert ictrims gha auidrity dfaprevisiang] @epliqagien Serial No.

GO TAL b ESlReb B AT P B P00 R e

g&gggﬁh&gﬂngh yon and regeneration have enabl ed
researchers to take an exogenous pol ynucl eoti de

nol ecul e, such as a gene from a heterol ogous or native
sour cé, andidldobthedmyertiohat pol ynucl eoti de nol ecul e

i nt | . T h '
LBV R AR LA IS S b8
%lér?étifc-engﬁle%?g RRP HRAE BpecEidalle $8bes t® boBmaaagidenmalecules useful

ant cell or a plant tissue that does not nornally
éxphespresitm of tgosgenanip ans.er a desirabl e phenot ypic

ef fect, hi another a . Lranscription of a gene or
part &f a &ﬁ%‘”lﬁ’tﬁo’h%ﬁ??ege‘ﬁge ori entati on nmay produce
a desigmbbe tef est &Y pRhe\LeRdticnengicerinfi i fol p@duce plants with

expression of an endogenous gene. For production of i
bganenénily desiattle ohitahtevistidsoRrstraitssi Aalyances in genetic engineering

haracteristics, .i.t woul d be advant 0 \Y .
GRS BE) T Pk RY BB REN NP RS, IR Sufhe o
%Qﬁés aTHENEHnslolklcaN 88vdnRed irf biaht @ndfbdmdtiont SRl AsFERERtion have
ecessary to produce the desired effect. The
enahtet césabrcbiay ¢b dpveem endgegewepdlyandlsotidagnelpende, such as a gene
ernpl.asm has al so .advanced to.the sta of ..
Hioe BeliresT 13%%“1 o4 B O s 2, L5 OB Eﬁ%rﬁoéxnuskf’%%e molecule
NG Eﬁt Lofte, ATHE BEneSEACHEA BeaRBF8a@Nn 4 Plahhidl to exhibit the
approach, "nultiple genes conferring different
alidedacitaeacicsistic st trhiti i eneapproagh, dxeréssionedacste ima plagt cell or a

plant, It is often desired whenintroducing nmultiple .

Pl isptR $1ak ek ot (Hamal DB EUS an gl HEL opfer o dosirable

r%ﬂ@ﬁd't%il: €fediOm 9135&&3% SdRh L s tidneHH g loP P@ﬂ of a gene in an
equitement for diverse regulatory elenents. In light

ahtisdnes erantion heay poodicder alesitabds effecti by qpprenting ar highibiting

optimal control of gene expression and regul atory

EKRTPEHPN Bf%‘i’“éiiog?/noﬁggel?%por tant in plant

bi ot e iohUSTE LM iRt QITRE with WBHGHS 86fred CdlaM@tckiBtics, it
pIantqggﬂkgg%ﬁg§ggﬁégﬁ%gescribed in the Ii;efatdke. . o
Thadébé advantheetisco hopah vaeety yiproamters toospvide @ems expressign such

oct opi ne , ) .
that apgene is transcribed efficiently in the amount necessary to produce the desired

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

characteristics of interest can be introduced into a plant. It is often desired when
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Virus (CaMV) 19S or 35S proamwter (U S. Patent

5, 352, 605), CaWv 35S pronoter with a duplicated

eintradoeng (uli$le Ranesning & plodi g 6achsgeng 6s gpdulated or controlled for
5,322,938; §,359,142: and 5,424 200), and e Fi .
BRATL PSSO PR TSt FRBHER PL R BariS GeHBL. 1o igh
S0 13 8se8hAothel RESEIRMNTRL # 'issz%péﬁﬁnﬂﬂhﬁﬁdpﬁiﬂﬁal QbMeslHf lgdveexpression
been used in the creation of constructs for transgene
earpirregsliatony Elemehidiversityeisamporattin plgpbinoteehnplegye

described, for exapple, .i.n U S. Patent 391, 725; : :
5. 420, AP pEorRREs Hbae i 8 R sgl TS dpgoribed in
Bhe Shrertre. affese. frefhdd3de @p'alil%‘ sy’rﬁh&e @68 promoter and octopine
i ncorporated herein by reference. \Wile previous work _
hastipseviodsd peonmetedsecargfd pmo trvnerrisdegieg (ilasgdgljafedgrobacterium

transcription.in transgenic plants,, thereds.still . .
Bt AR el FPU PRSP Banirh &f (b Saiiky yBsaic Virus
C{@eﬂ\@ %'Sﬁﬁri B pﬂoﬁlo@é}f({()i&umém 5 19216050, SCaVIVessE h@imoter with a
pronot t

rs at are capable of directi ng expr essi on of
edqgatdserhenes (US.dPaeity |5¢kddiidas S986485; MARY,938; 5,359,142; and

5 aDuPNY). pind dhel kigpr BB o Ve FENIVE BSC Bty TU.s. patent
r ?,%%%,%?9}. h?h&%gﬁéﬁlg&rsoﬁncﬁ)ﬁﬁﬁ%ﬁ’é SeRTha$€best @d 38 MeScreation of

i "transgenic plants. There is, therefore, a need in .
t bensafitisobr phaspene exgtsstoreimgplaeter iQtherf wefih pverhoters are described,

pronoters for_use in digcots. ry A ti 0 .
i Gebln i Y ot P i 2S5 e bt % R R ® S 614399
d ined i34 s BEeTEr beAyRER BE einorpbfied herein b
pﬁ’r%éé’égiéi@&zse%\i\a#ﬁ g?égf3§Fbgg ngers to pr o?r%)ters srem Y
t heftredled.ve expressi on of operably |inked genes to

higher levels in the siligue wall d_with .
ot her - (Wl @raviRisciorkohts BRSidRdIA nFERerh BRI ERAERY to dircet
Ergné{:%gﬁglé e%o{rerl%%t&gy Cﬁ_llhl%‘, Herd §2REH SN need F@NhSveM grbmoters with

a
désire ese 1 nclude, but are not
| bemdfiihl teapreasive chargeteristics.o it paticulpr, shexe s gmaed foy promoters that

cell proliferation, or m.cronutrient quali 5{}/ | nﬁg% 4
e BTSOGRIARME O HireptiRG ERPressicR A i BREPICHY i &F8E §T Jicghdedopous seeds.
CRERE $i oA ' S5 €0C Brovits N phAdrhY or levels of
h%foggﬁ%@gpg& po %Eﬁgog%ﬁrie sequg%ce sel etcl:)t ed f rocl)fmeve ° ‘_J
t Rep:@Eo repiet Sbi fafly atalBEeQht Dehklits of exBressiom of selseted genes in
any fragnents and varjants thereof that .are capable .of .

r @@G‘f%lcri@amﬁ-a%%rﬁi%td‘%ﬁ 5% a&ﬁ%‘f oy agtiof R%’&t géttefic engincering for
pol ynu [ C , €.9., having pronoter

a Pl};@il}%él?lgﬁsd%gggi iglu(}.léldr‘;tsq'en‘oodi ments, a fragnment of a
sequence provided heregin is defined a onpri si ng at

| east about 30, 40, 53,““‘7‘%?&‘861,‘“ ﬁ‘%f‘ﬁiﬁo, 200, 250,

300, 35 (E0nt 4nintioR) Yelale®% prozibiedAbat k0 @escrided morsdlique wall
conti guous nucl eotides of any of the pronoter )

s gueferred provesersi Fbd phrsse!‘siliquervedlliptefeged? efers japgmeters that drive
SEQ I D.NO. .SEQ I D NOs: 7 and 9. .1 n anot .
o BTN ot OPREDLE lEEh e5en S WERG Py O BESHEE gl compared with
eXRY SR HsirLRSHbA U SRR Slehlred P6R6MRECIre ©OSMT fof iphciuction of
a pol ynucl eoti de sequence substantially

transgenic plants with desired seed traits. These include, but are not limited to,

altering oil content, protein quality, cell proliferation, or micronutrient quality.
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honol ogous to a pol ynucl eoti de sequence descri bed
herein, for exanple, selected fromthe group

wa@oemwsiosd’Bng of SEQ ID NOs: 7, 8, and 9, or anyPCT/US2005/034150

fragments or variants therebf, wherein said pronoter
is operably linked to a transcribable polynucleotide
nol eculneond pmpedinzand tthe presersodyension, providep s @semepter comprising a

i nvention. provides a transgeni c plant stabl .
RGBT SRS b ARRAE TG hAs 7 2 tmcteotide soquence
CRIBISHOG tBe %l‘&iﬂc@l"sisﬁﬁé’&f B IyNDRE7,i3)uedb] Snarlyi frapheents and
enbodi nent, the construct conprises a pol ynucl eotide )
seqiagtsc ¢heeds thatt aral tapahisnof oggulsting trangssiplian colfe operdely  linked

SRS R S L e R SRR PRallg TR R imens
rg @jagﬁ]l%nf bes e8duenh BFRidbdSiRéin B @8ReArasicOnmPRsi@kt Yeast about 30,
l'1nked to a transcri babl e pol ynucl eoti de nol ecul e.

0 I n
adytIe 75 ety d2hehi0, 20021 88650, AR M5S00P00: 16804 &k 980, 1000, or
nmet hod of naki ng,a veget.abl e oil, conprising the st .
ST CORpBIaE i HAE eh ol BERG) Sablheep Aefofef herein
O 1l 0 H6SE B p1&) WIS T NI WAk nkgdnd 9. @
transcribabl e polynucl eotide nol ecul e conferring _
al t er eth ehbthancimbodpnateithe psend rinyenjioswiagideha plaghexpression
to produce seeds, and {ext ract.i .ng thz Qi Lagggd/or bstantiall
pPUTHIR SRR A AFERROTHiCOPREISIRR Gt IYIUSIRSBAT feshiencq fbstantially
| AY5BTLBs RS %Vggﬁlﬁuﬁe&ﬁieh%u&% Rkt h&e, For Eeefble, selected
conpri gl ng obtaining a plant of the invention and _
pfrepathie rgyoth eofsisthgorf $EQ@ADINOmm T,He apil nor ey Gagraents or variants
t hereof. The foregoi ng and ot her.aspects of t. .
pHSERt WHERFE SHgrPIRMOrer e @aﬁ@\gﬁbl@e@pfﬁa% RbsctiPiple mpbymucleotide
fﬁ}ohe%meng detail ed description.Brief Description of
the Sequences SEQ ID NO 1 sets forth the )
pol ynuih get arehereomivricraeritothet freseRt BNeRIR® MoYides a transgenic plant
pronpter. SEQ 1D NO 2 sets forth th ol ynucl eoti d .
S g B P SERBTICTSERe Iy B i PP provided
t%&ﬁ%@'iﬁ@é{ﬁioﬁpt i e BN hOthe R8nRFUctRbmPRbes a FoBmucleotide
I ] sets forth the polynucl eotide sequence for
t hejupnéerenbsGREAlly SiE@dlezdie to 5 pelysudlentidn seqeence selected from the

pol ynucl eot.i de u f the, prinmer AP2. SEQ I.D NO .

D bpnesting o SHE ol et i B4 Aap S BB regons
P lerdi Qai NS opbradBt Bnkdr foha thfscribable polynucieotide
pé}*eﬁtwgﬁeﬁ%gage uencer T oolP { hg}I P- BN. SV\%,- O Slc:nza 7 POLHETEO
phiedudy.. SEQ ID NO 8 sets forth the pol ynucl eoti de

sequence for the P-BN. SW-0:1:2 pronmoter. .SEQO ID.NO 9 .
sets f élﬁtaﬁottllﬁléelﬁ%?@lﬁl?&?’\é/%? PreeeTd diirateR pf%r“%sgemeth"\’l&f making a
P- -0 1 e . - 10:

pSTHERT sak G s RS i Y p L 1RO UR, SR DS plnt =
Neromdtes ef shd preséntt ineerpmnyopecdbéy finklel ee uensweibhble pdignucleotide

primer #17636, _ ) ,
molecule conferring altered oil and/or protein content, growing the plant to produce

seeds, and extracting the oil and/or protein from the seed. In yet another embodiment,
the invention provides a method for making food or feed comprising obtaining a plant
of the invention and preparing the food or feed from the plant or a part thereof.

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

apparent from the following detailed description.
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SEQ ID NO 12 sets forth the pol ynucl eoti de sequence
for the prinmer #17669. SEQ ID NO 13 sets forth the

w@odogsBEOt | de sequence for the primer #17668PCBERQIDEN34150

NO 14 sets forth the pol ynucl eoti de sequence for the
primer #18210. SEQ ID NO 15 sets forth the
pol ynucl eoti de seddxiefBescoiptioneofghe fequente09. SEQ I D

gﬂ nég]aiz%i i%(gr g%éts Fc%ﬂﬁ%{e%%%glgégi&gsreﬁﬁe %ﬁ Z(():I'eth(fi 9[BI(IHﬁ’C—O:1:1

E%rﬂ&b‘&' eoti de sequence for the prinmer #18167. SEQ ID
1 18 sets forth the pol ynucl eoti de sequence for the
pri meiSERLB2060: BEQs fDtiNDe pbiynuelestideseghertchdor the primer GSP1.

R 2STee NG 7 BB sl s feos Bmeh AP
prime rSEi@ﬁS‘HO SEQs kRiiNBe pRlyhueRbAAS Qiglibhck H6r the primer GSP2.

pol ynucl'eoti de sequence for the prinmer #19945. SEQ DD

NO 2BEeID NOr § kets iertiptieypoliaiuelspiideseguense dethe printge AP2.

891 bp, fr t _cont.ai nj.n - BN SWB-0: 1: 2. tai.l ed

pescr A B TSP 6 G KSRV RGN PRISORSY TogHFIRG it ATpIEpRY L neo-
and "@é@%ﬂé e hethet R RELlatidd el thethe PESRIEW1-0:1:2
i nventio aﬁ?btgegﬁﬁﬁg?tﬁ séﬁg# o#diﬁﬁry skill in the
aEdmoter.t he practice of thepresent invention. Unless

ot herwi se naoted, terns are to b nder st 00 cordi .
Lo comPEhEPgNar aeagethiheinbauchrtEs Sorary e py w2012
%gﬁngievant art. As used herein, the phrase

*pol'ynucl eoti de nol ecul e" refers to the single- or

doubl &} Marded9 Bita forth B odynugkntids scquencsyiot the -BN.SW3-0:1:2
origin, i.e., a polynmer of deoxyribonucleotide or
PFYBAGE| eot i de bases, respectively, read fromthe 5

(upst rs%{'n:)eq(? -9 sétg?orl%i t}{eﬁa‘éﬁrﬁkfeﬁﬁﬁ@ s 6hceASr M8 Belmer #17637.

her ei n, phrase "pol ynu otide sequence" refers to
t he sSeSREADENOE 14 spslfyntiuthegolydelentdesghience Torethe primer #17636.

nomencl ature for DNA bases as sef forth at 37 R.
%85 S U507 b2 stip fons Trg ohwegientiftiequstios $0% & primer #17669.
n pr. 0 " 15 I- i .
DL IR0 L R BlofRAEh R AL, ELREI ot Bt
t r ans|SEQ ADaNOs l dstts dado thegfolamclzptide segaekicedorf thepemeo#18210.
pr ot ei n- codi n% region) a I, nvol ved j

d

dth | S. .
FecogritiQ 8 Bl B eranih dre el l5DyiEeauenca e grifst #18209.

protei RO 185k i R%rbg)ﬁﬂ ?feioﬁﬁ‘e {QBERETHr the pri%ner #18115.

initiate~transcription. ant pronoter" is a hative
or NOrsERIDVNOPN Brelsdorth Hetpdlpnkleotide ssqabnderfopthaprimer #18167.
cells. Constitutive plant pronot }eﬁgs are functional. in

most  oYEQIP NOsd g sstsderth th pohmucrde pragends ighhe primer #18206.
devel Q@E? - .

regul y €l erent Ng expression o

part i CSE@IDINQE 20se@dorb tienminbicieodds sajuatoedot the peinger #19944.
When operably linked to a transcrihbabl e pol ytnu%l eoti d%
nol ec ]@I@%ﬂé%ﬁéﬁs foxsh thepqlynuclaglide sgqygnce for the primer #19945.

tr anscgfi(gggj R %bysgfé%ﬁ %ll#]egfolﬁglcge:ﬁ%hf %érq‘ﬂtelgc%t%f éltle %9f1 bp fragment

transcri N a manner
Védinelinih - IBNOSWIER0:1t5 nor mal |y

Detailed Description of the Invention
The following definitions and methods are provided to better define the

present invention and to guide those of ordinary skill in the art in the practice of the
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associ ated. Plant pronoters can include pronoters
produced t hrough the mani pul ati on of known pronoters

wao eoopiodxdeTte artificial, chimeric, or hybrid prpODUS2085/034150

Such pronoters can al so conbi ne cis-elenments from one

or nore pronoters, for exanple, by adding a .
pessenrtahveties. réylgisaetireywise aptast termsadre de thevindgsinedt aseording to
with j.ts own partial or .conpl.ele requ ry, el ements.
‘f’%‘?,n{”t“ilf’é UGS é’rﬁm@é)ﬁg?rpﬁlgﬂ %krﬁl l%ﬁbﬁqﬁifg&%f%cm neric or

hybri dpiRAMRIS 6O PRThR RdlBiucle88E nilecutd Srefdre i@ e single- or
of SEQID NGs: 7, 8, and 9 for nodul ating the
drprlestandedoPNper FINA [of rgeaamio oy riyetheBe i Higis defirep dosymer of

i.,S enco ssed by.the present inventi.on. )

LR ,‘)gﬁ‘ﬁgc’t{‘gr%%bwgggpgﬁr%ﬁ?Ses’rrﬁpee v {319{13’ llélé\é% ?réﬁlg%? rsn&upsmam)
LhARSELIP(dRNAeh8pMi@t ory el ement that confers an

aspect of ‘the overall control of gene expression. A

Ci s- elAsmesetl hewein, fthattiase “palymideptidesagiancpt fedass to the sequence of
factors, trans-acti rotein facto r
piahauEleaiiomoissstr: b ShEdshr FivABR Al b at 37 CFR §

Hranssiieti on factor, and transcription factors nay

interact with different affinities with nore than one

éjselingnt. The pronoters of the present invention

é?FV’%]y contain cis-elenents that can confer or

modul afLu@e meredx pliesaindprombieretafemsite 8 pohnudleotide molecule that in

identified by a nunber of techniques, .including

dis| mativerstaipd$ yeqated psireanyer oY j Hg? SibslaHonah st codon of an open

nucl.eotd des fr - = end- ] : r; i

BRI i G Bk C i) e H) il FgiEs horfed i Tebdhion and

fRQtiRg bDRNAGpoliRiehyd Bl iahothet grotediiefimeas-acting transcription factors) to

el ectrophoresis nmobility-shift assays, in vivo genom ¢ :

fioigiatsr iranseriptioy A GUANbRAIOMRIPRT P RER® APTGRREF Promoter that is
nventi ona VS . |.I'g A VE

IR BPlene Rty St FRUARER BuhiOn¥in most or all

QRBYRfagalt tYAcER yaneelevelopatehs OAnyrptdnbpomottrecahibreaised as a
structure of a cis-elenent can be further studied b}/
riitregrdaieni depent formed plating sxpressLon ﬁéa@ﬁﬁ%ﬁé gene or genes operably

| ti t i .
eGP 67 RS RIS R LIRSy i e

by Aré@bddri %iéanlzmcm@ao&m strafatibabie | palgmslmhide molecule to be
el ements, and they can be synthesized with addition

I
ftramakilmg e Ireswicn 8t isatinelanttai thatuglemichy gt Pﬁoaﬁt%?ﬂs normally
?a%g%chn%eci :1%%%5 é@ﬂ{o’%‘ecr:l {,ﬁ‘l,élﬁ gﬁc?uéeuﬁtcﬁ%%geﬁy ?ﬁéﬂg&f tﬂﬂlu%h ' manipulation

_ . . pronoters resen _
| SV RASWR pr&@BREd 36 pholtitided lagrifidisl; @haneid, Soregridfrovhotets.  Such
confers a different aspect to the overall control of
gEnmoXp &k siso wombineaCisradgraenie drosnpBe ORERS promoters, for example,

is-elements fromthe.polynucl epti de .
"L 5 Pergrotdg trauRany QiR SRS, i REGhm parta
PO TEe F65118880:16REhALs! I Tals| Shet dbsigheBéristniction, and use of chimeric
cis-el'enment; domains, or notifs wi thin sequences.
Girshybridnpnnstarngomprisiag apdedst Poe Fip-ademerd patSRR [ NOs: 7, 8, and 9

regul a ene, expr essi.on, dependi.ng. t L:4L O .
e PuSafie T cReran Ohen'e PRFROL R 2 RBtEE Ruences 1s
ClrRoflpatRAbS 18f prefiat Hisgkieaed pronoters. As used

herei n, the phrase "substantially honol ogous" refers = |

to pol fnuskédicicds theltetnl ‘Gis-elomenyeresalto 2 demewag frgpssriptional

aresgguul}gt%otlrffl ré{elmaelnt Bt gc?nr%(terssgrg gs?o@:((%’ceot1 tgg bl c\émnﬁ& gfh g%ne expression. A

cis-element may function to bind transcription factors, trans-acting protein factors that
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pronoters provided herein. O particular interest are

pol ynucl eoti de nol ecul es wherein the pol ynucl eoti de
wOodoeosd7€s function in plants to direct transcPCPpUSIINS/034150

and have at | east about 70% sequence identity, at

| east about 80% sequence identity, at |east about 90%

fRglaseanstdptidn. t Somecis-eleerentyrbénd enors darepretrangenptianyfactor, and

specifically including about,73% 75%..78%..83% 85% .

Bhusrinog feslors gamwgn Gk WGho(fomve SBbitls ibavip e one cis-

?]%Hféﬁﬂc?hé %}ﬁég@é thBQ g%@%t%’\béf{ﬁ’cﬁi 88iia0R, SHAMBNEESleRbnts that

e pronoters described herein, for exanple, provided
bah SIHQed & D@idate SEAE BRroGid. dPis-GEQentd daidbe.identified by a number

Pol ynucl eoti de._nol ecul es t hat  are, capabl e of :

P lsa Bl s AL A BROCAIADR G-I AP more nucleotides from
fi{cags gl{dt Bﬁﬂtgmﬁlojtcy Fgﬁ:&ﬁ%f; ASNRPLEfhEDréBfh Maysis using DNase I
substantirally honol ogous to the polynucl eoti de

FRAMEIMERS mdthyibigorp imenfirencs, pleotvogborekiermpbiliy-shift assays, in vivo

Creametied e SR Gl AL LR A oty
I’Dﬁ\rlé rs%q{lechcg I'E%nﬁﬁgt&?%lta@gﬁ With ikﬂ@g?ﬂ cAlelBMehERIokige By | dndentional

ar ‘pol'ynucle e “sequence a reference
DN A ndegharki enpmisec methqder The Guavpirectsre af v sisteiamdnt can be
as conpared to a test pol nucl,eotipe nol ecul e ﬁor.di ts by oth
Fortlisr swdiadhymytagensl ( SHIHROTR)BT QG R EE g otides or by other
opti el | L{ d P L i ' thesis or b
SRTRo i BeBET hbbeoARPLARSG SR by Qaictial sygihess or by
edolithe fi@herenscersshsiaclade aickicldinentsj adothepfan be synthesized with
conparison), Optimal alignnment of@f/e%uen.ces for . . facilitat
aldigionaldflank teoades hptesHmp Sl ESIGeBMZYHe SHigdg factlitate
skilled in th and may be conducted by tools such
5§ﬂ’§eﬂ'éel}°85%a[m@é%¥ahbgy al gorithmof Smth and Water man,
t he hgARhe @mballingsmtehé padngsteds tofinthe fprédeat inyentiorapeinprise multiple
Winsch, the search for simlarity method @f Pea

€

afdelempenis reack 98 ey gqnggp)a @g‘e{%ﬁp@p@q‘ci tothe overall control of gene

i npl eent atj ons e : I t e afofFAkh Ivnucleotid
SRS B AR | RISHER o e potmuccotit
GSHenledNos SRS IID Raskags( apd (GAcee! identified usingacoripweo programs
CA

). An "identity fraction" for aligned segnents.of a
tdssigned gproifieelly g identdy iepleBedeqlIRuEs; & %?%m@g} sequences.

. i dentical Q [ ;
T OB e SRR AR, SR b, acpncive
CRMPendntBiohs (e preber @netiosaheesfor argmatsesicieelements of the
the entire reference sequence or a snaller defined
phsdlosefl préreotersf er ence sequence. Percent sequence
i denti i S I epr n ] ' | (o :
e
SREMENES thatBi¥ndpAlyt @endoristibie | :eabittanpial yervettesetinaee identity with the
sequence or a portion thereof, or to a | onger i
pobynotess emovid@f derpiiencOf pestigdary intsrest rare  pRIyRusigptide molecules

pxgﬁ%g]:q? l%]% d%oﬁ%{“?’{?%ﬂtg%) %oqgcuie%vﬁhctg{)% 2{1 I'Béiuﬁg led Yisk+ transrc]:ription and

en polynuc e sequences

t1eREEat QasP 8hGRM0oh HedRAtd HRNiRYS ik iledsalabbted % tsgqudnce identity, at
sequence simlarity or identity. As used herein, the i
tleash dbonb OBy seusncy feniily, 105 cvPia BisAlEE PEqVINCS | ifpntly, specifically

funct.i onal ertj e id T eyent I | @otkde oo 0

BrLgmedRonE T3 Tslee t8ar i TR0 R, YL U5 BOVEAC 97, 98%,

NGYb, R B RGIRL RGRY Sdchtifel RABIY Solynucleotide sequences of the promoters
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
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Pol ynucl eoti de nol ecul es are honol ogous when under
certain conditions they specifically hybridize to fonn

w@2@apB@s7 nol ecul e. Under these conditions, rePEr/Usmos/as4150

as stringency conditions, dhe pol ynucl eotide nDIecuIe
can be used as a probe or prinmer to identify othe
qqmrgbi)aclhebtd deansotiteabld emlym@teogﬁear solsHss 0§y AR SUbStantlaHY

se str i,tions" nctl
IP ORYKAtY hteopqq Cﬁi?g\fiﬁ &F%ﬁlf%n 8‘1%2(4'1‘0 Iggslgleﬁ%rem are
HRBHabRd vittds BRlscOIIhE idehfod.l . €., to a particular
nucl ei c-aci d sequence of interest) by the specific

hybr i Aszatd bereipy t}meﬂhmse ‘derseond se@unegidsaiiiyt seflereto He percentage

T TN A
é(?l frici ] o\{ﬁileygfo‘l)écmed ‘é&l ?ﬁé ERhfembaaryMsirin®0 | esmph@dyto a test

es of polynucl eotide nol ecul e fragnents.
@apﬁmﬂangwonokumedppnscampbnweﬁwysmﬁmbdﬂﬁmemﬁavwvé@HW@mm are

to.e r |n condi tion f. hybridi zation to

PO S (PP aE b R e Ao Aol or saps totaling

Legéﬂ’ﬁ{a S%doﬁfo%ﬁe ?&%E&C&qu&% @epiﬁe%hum%ﬂ&ﬂﬂpMM) Optimal
ectivity, one wi'll typically desire to enploy

alegraﬁml e:lf)sed;ue@hesfarlalhgmmg acomaparison 3vindow ereyvrdieknown to those

yb
AkbPbin e g étnérisa@f%ﬁ o B todmuth of BideeAoh gl gy ateorithm
e t eman an
o¥ Sq’Lglout go boggo%cglﬁhéﬂgétﬂﬁ%% ?F%&glg?ew Ne&s d

Yondth,i the sezfroll[ f@xsamnhmy sthod oﬁlasarsmh enchLipoiai,zand; prgferably by

f@éllntpye(tgggéé 1 glg)@%%%ggéglese o r I ¥ enc(éé;fya ?%EMI&E I’FASTA
?1}1& 'T?’g%&?%’a\%‘?lgg% ks ‘ﬁgﬁ YﬁﬁtG@Gmﬁo%PﬁM@ b@ gRideBRs Inc., San

or “exa | um chloride/sodiumcitrate
BS6), @A), abautiddmty ﬁaatlblqii/vﬁnt em)gnad wegphengs op aoteafst s®megce and a
t 50C, are known to thos Skll& int

RefarencosralneRee 1§ Hie naiber ehidertinel apeenen S Yt apg ghreg fppthe two
AL EFRAGE I RIATHT OS] ThAENGE Bimahets 26 roference
26¢uendel éegtmemnalé ,ythe temetlefepmasmncmon nemaleh defiregsl part of the

can be increased from | ow st enc %]?ltlogl?1 titv fracti
referanee ABICREr Berc%oseﬁuez% en{l § Hfﬁs edffen 1ty Iraclion
ondit\0 | full-
ﬁ% 1t0'0 rﬁlc %ém%gl%r%) ﬁgor %Y%dlﬁ%ﬂ&%o?i&? gé’qéxr@ﬁt@ﬁiﬁlgg betoa
@b[y&hhbl@ﬂndmyednendmebrda qortsinatiterafi et hdcmghlepolynucleoude

varlable i s changed. Such sel ective conditions
tsefiwengt-e little msmatch between tl xe probe and the

tenpl a e sed 3 9%19 &l %I b apl ont-g’e%g%rF %ﬂfe 1BR) ¥ léﬁhﬁﬂ’it’ydﬁ percent

nmol ec vila hybri nown to those of

SHédtity 'bBtv&teléﬁ é@ﬁ}tnuchltidd b utias lin m@‘msotff hér&nt Ratcésutisle positional
4,965, 188 and 5, 176,995 are exe of t h rret h% 1
aflentiifipriiediseanqnsn shmlaris 51d emétbfor%g efl srei-d omology also

ngfe%rq{?c? ggcto?%eé)(f QFRUE &4 f’ﬂfl& : P%ES %ﬁgﬂg dlfferent po%ynucleo’ude

Seéquéences an mat e abi 11

RALMEHES, €081 GeorBleaC tHae hat® sfrﬁ)lllam ﬂmptllcm( mmayl kaud ehs)mologous cis-
under certarn stringency condjtions. Polynucleotide
rd¢recnis.e Pobmuehedtids molashles auf hemolpans WhdH Bndenfegpin conditions

dtﬁgy spec1ficarl]l(§fnﬁybrgﬂzealio f{n%( & ﬁ&ﬁe}z I SeSute.NOTRLRE Yhisse- conditions,

referred to as stringency conditions, one polynucleotide molecule can be used as a
probe or primer to identify other polynucleotide molecules that share homology. The

phrase “stringent conditions” is functionally defined with regard to the hybridization
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Met hods well known to one skilled in the art may be
used to identify pronoters of interest having activity

W@ 2061036781 0 t he pronoters descri bed herein. FOPEREROE)34150

CDNA |ibraries may be const§ucted using cells or
tissues of interest and screened to identify genes .
dfawi mgleanaas probsiton fregat erwleid atidal.et, got hpprtipplar paicleic-acid

t d i hed her.ein, .The. cDNA
feaaree e oy Hi eeran e i oG R e th shllBrook ez
oF gmdoz.f A&Brcfiﬂ’%l?,h@lé RRROAES Sddueidds VT thS@eesehitOiivention may be
exanplé U S

. Patents 6,096, 950; 5,589, 583; and

f5e89Rr 0M6ir ihikiyr poseleetvehe faim dyplex emelesnlee, with complementary
Alternately, transcriptiopal profiling or electronic
ﬁﬁ?@ﬁ@P%P?%%ﬂﬁ?ﬁgﬁ§mﬂ%§&%§mﬂ§§ﬁ&to i dentify genes
havi nge b S5 gﬁblfé@ﬁ&? EfviSibAdd afie hidiytdisire @ ety varying
pronoters scri bed 'herein. Once these genes have been
teigividrsi fthybtidieationptocarbiewe sanying dsgrdes of agleqiviiyrof probe towards
further characterization. See, .for exanple U S, . -
PREREEUeBO 0BG PS4 izl MER, ST bp PEd He Ry desie
F&/ erﬁﬁlfog L8Ry g il s?@%ﬁ{ QPR foRfthé ﬁﬁh’[ﬂsgél?., bAé &8 select

0 np - base allo

a conput er sequence anal ysis which allows
saqivencls §altomdiohigtplespefahite Cotvliaersesuchasipeoddediayr deput 0.02

| ect roni cal | d ters th . _
Mianboried 19 it DAt EOURNES of FORYTS oI PP an’C,y A high
?@ﬂg%érﬁlc%n&i% %?%%i{l}%ﬂ@,sis tQ]SNa@R( HeusbyaiMtidPfifteTatdedsb twice with

one or co ons of libraries. The .
highnaengapty onah boffof i(0.2KgS$@chhlqEBS $52C). Appropriate moderate

hi gh-th hput t hod f t t ti )
e U, o158 o B B 1
t%&lo@iﬁ@/@(?fisiulép&gﬁ%%sse | P -oBBREL e GHINALQOYy ar washSof 2.0 x SSC at

ousan uences on a $upport sur f ace. . .
Fhecaraknays tathess slilied antboas! yddjtbmaly,zbeisalbconcentration in the

opul ati on_of | abeled c r obe r I f; .
SeBFiER o1 DEPFIPGPLPTLEIY SHEETEY oL ey Ras * SrFoioneC © @ hieh
gjg%n%g%%ﬁm% b V(eSSSf‘QJ PLS fdigerRIIeSHé BMpefdtin® in the wash step

may be used for the isolation of regul atory .
<6fl be heesassd el wstanginey sorditos atreemtemperatyes @bout 22°C, to

Teitustiingene Besdigensr 00t Padse Bolh g anie pRLvdfpAE B varied, or
CERal Ge Réﬁg&gﬁf@ of iRtsal VbR HhALHG D DeiHe]d Béhstant while the other
6% ynucl eot | %

e sequence. The polynucl eotide sequences
Qfarihble iplchapieer SSweh seleetips esmiitionsrolente dittleamishaioln between the

SEQ I D NOs: 7, 8, do9 b dified t d -

i PPl S b el i
had of a0 of i -

{I}S’%ﬂ@l&aﬁgh?% %)V%pm iloggl % Yh%sé) ot ¥ﬁ‘ﬂcinef%!zﬁi€ P8 AHENERhIngs of U.S.

sel'ected nucl eotides or regions .
FatSRAUDHEESS AL sa 76P0bots armpluey | ofkihevwmethods ledseboflization
skill in the art. Sequences can ‘be nodified, for
enabyptse by insertion, deletion, or replacement of

t enpl ate enges, i PCR- d g*wb lof | ' ali
approggﬁnﬁg hgﬁ%Jﬂ%gigbéﬁﬁﬁﬁgﬁgrg eﬁtﬁﬁﬂ%gﬁeﬁgﬁeﬂzthﬁ =0
"MAYIRMotidé Seq@cilies ARd estinaie thai abilitg of helygededtidewndledules to formm
one or nore nucleotides of an ori. |naL%ﬁrqg%%.r |s1 les fi
dBipkecuolegelarndcs fert R SE MBS CORUHOn RS o A g ules froxn
S taptiall | nhal.ni B o r ofeu j r

eéigtﬁlpelng, Socl)l]rf}céag oﬁgtrogrhg}d;aag gm%gi r %&fffbg&ggﬂgg%l eglf%r Sﬁeﬁ% fo &9
SRmologieyd of a pronoter to produce a "truncated"

pronoter. One or nore base pairs can al so be jnser

d,.., ..
el ot cleihis Suols inpurc PRE RIS §1 (s ANipPEobERsed o identify

t}!;]r%moters of interest having activity similar to the promoters described herein. For
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case of a pronoter fragnent, variant pronoters can
i ncl ude changes affecting the transcription of a

WOorRove/o8d78pr onoter to which it is operably |inkedr/ugo005/034150

m nimal or basal pronoter i% a pol ynucl eoti de nol ecul e
that is capable of recruiting and binding the basal
exaanpie 4PN Ackbrameshina by, capseuasc iping csils |95 digpues of mterest and

transcriptjop.machi nery in_eukaryoti | §..d:S.t
st o eBE0 A e e SRR, ol faliRr WOt the
%{?HO%}E dREPBBY 8ERinC A EDNA Qdgiedde fdrahe RicatiftEgerdeymay then be

andard DNA mut agenesi s techni ques or by chem cally
ssedtth ésilate g gehe ' syaothetat fop fathst eharagterizadignt dem for example U.S.

LrEoL oahBUE! SSREIBL] GPT QUL 665 GRARRLIESLARE by eference.
Bhalely, tlsGlRmRAtRofina ordbdioaiEnortRhateRiqoss def baesed to

the strength and/or specificity of the grom)ter. For )
Ricatifyl genps banibe ps expryssiorpation Simatpato Hakelsthg erqmgta described

the site of transcripti initiati )
L] b SR LT Py i o
bg—lﬂeic %th@:u%@teﬁ%tﬁmahgée, ek ahlel UA) Seatdried 6B06|568 edril. 6,448,387,

r exanple, a chineric pronoter may be produced by
fri¢sipogatad flierain tyr coference. f rEgnelnetransd tngrthemgtachique Tefers to a

activator cis-elenment_ fromone pronmot e
69@W%Paqega%?ﬂcecmyﬁ}sni%bc Piliovglsctsf3 at' %ér)s @Pgh STeiRle cONA
b RRREHE RonipaRaRd &ironicARy b8! dnepiragbleiteihe Gefarh®r fntifies
nay ca

use an increase in expression of an operably =
liridikdinlg biundance b &8 Tepqpoillafions ineonitiple pRNAdJihrazes, or exclusively to

Pronoters can be const.ryct ed h t hat o) T .
FedgRgAt SoBr 08f AReHSPIHPapel S0 nALa, LRggtiptional profiling
?&ﬂ%ﬁ’is Y il h@ﬂoﬁ%@ GhetBod (RAMRRtthe BFsidreald ®bnidoring of gene
m ni prontt er.

e cis-elenents and fragnments of
ekprepies prifilesnfoe thdusmdsarf dopesusBlis LOVAchip-bisad teclipelogy arrays

I T -
'@gﬁﬁ@%%@ 2? é:ﬁ?h{:ﬁﬂﬁon BetanRlcd JTNAlprobdsqitepaped EOMPRNANGimples of

ts of different promoters or duplicating .
Reféeansllar tiseg types, effoving dimdtcompprasize angysieebexsression. This

U S. Patents 4,990Q,607; 5,110, 732; d 5.097.0 I
@@pmli‘m?%rée Hesb I &%ﬂ?ﬁ’c?fla‘?fg‘&g%?%?%fsg?“&%%eé) ot 8 gpomoters
%fsosclﬂtédwitﬂtﬁﬁ@g?ﬂets. are famliar with the standard

resource materidls that describe specific conditions
and priaceciheesnbatimehe theqmemotec tisclosediran¢ip ghmbe miedifiadd Those

o O e o e o PSR SE  pgpioi
RSP A B0 16 A e i
abaaiiSEQ TANDsOME, and S omgyrtieshodjficher gterghtochnbaice desir control
e ot BN i P M
g%leiyﬁ%g :t%%rlo:&gz%ﬁlg?[gg E}lﬁgll.eéft' ok Ik @b A PorSehhRBY. €These methods are

or exanple, the pronoters as
divsit kaseg tb TheSEQSIsBINGSthe Zrt. Seqaemtes campe mandificdy dert edgmple by
or portions deleted and still be capable of. re in
CinsSon (eFenofr EPEBRabPY PRREE] SHBHACPEb e et DNA
nol | e hi r gl at [ t kSt BNVERERIH Ofvdrh&t” i
d@gglﬁllégtécal 6?%%@1& slﬁ(rjrt}alﬂg/ rgg,g%?( g;%@ a{hTo Fet%lblztul ar ’ v _ 1_S 2
SPR&otdrC béntailiph chageonh ewhichgone or more nucleotides of an original

promoter is deleted, added, and/or substituted, preferably while substantially

maintaining promoter function. For example, one or more base pairs may be deleted
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enhanced expression of operably |inked pol ynucl eoti de
nol ecul es in certain tissues and therefore is also
we apalob@spf regul ating transcription of operabP@T/UBIRE0B4150
pol ynucl eoti de nol ecul es. @nsequently, any fragnments,
portions, or regions of the pronoters conprising the
fiood theud|aed iedeé of e uemeter hprafuger? ‘Srmeptod Npromoger. oneyprgmore
9 can be used as requlatory A | ,
bpseopaioAR g Bt r e 08 LB Bty B OB, 1n the
cht€oflbSabRRrs PYnEHCTRRM BRnioEE aheidclud kbbidestaffettng the

del etions, insertions, or any conbination thereof can
tiapscriptibnh o d niivingd prhueeseratofimel! it dsoonerable linked. A minimal or basal

Pol | eot | de Const t d [ J .
DB SBLPHE SRS PP TERle et Berral o Jer bt difuine the
bQQletPéiﬁhﬁéﬁdndﬁlaBHh@@w OngUsfAnipte df HadfMrshschiidt ehachinery in

virus, autononously replicating polynucl eotide

 enbdrgotirt exllsphtigRNApolyinrsase Ibeonanlpse aichits aqcagon. Botedid Stariant

or doubl e-strande or .Rl o] of i
pa@pp’&%soca.pr@lﬂraﬁveg,&g%}&mpé%B&gﬁ?@dﬁ%@gﬁo@nﬁ%geﬂgis%gcl%ﬁques or
@&E&Flg‘afntﬁésiﬁﬂ HRGARNS pr&RbicE£aT 4 pottios HEREdLSI Ng a
ol 'ynucl eoti de nol ecul e where one or nore
pol yrNieted ahireriarptagaitrs daasbedengnadnic gngineeied by a number of
functiopally o erativF mann

m‘i%?%u an Y PTYROIELS alijt&{;ls-eierﬁ%enl—shﬁl& g&% e, enhance, or define the

construc are use

. c Micherst i mu&ed P& etaplé ReombieaSMay contain
S%%% ?a%ﬁ@&fsﬁﬁeg"?refeﬁéﬂ?o a first_poﬁ}nucleotide

‘T BA’UIbexes definiag the pite it teanscrisioneimitiadion; and athee gisridements
transcri babl e. pol ynucl eoti de .nol ec ,

lofatehbettem, OB R Py e PenE e i il FRuRuBE0g fevels.
@ré}& el Datnih B ToréfbteP NS I ROMicde Bypif@ant @ first promoter
affects the function of the second pol ynucl eoti de

fraynesmi bentaiRiref the attivafortcireclementfriny abe promaterdo gEed|psgmoter
are part of a single cont.i guous §I gqﬁheotide

|coniRingiiee AgfPat SsFlymsRe AT, Prgioter; the resultant
kS 2APRERRLY ih | XpRAsibR & 8RNEpetibly linked
ﬁﬁ@gﬁég¥oﬁ?&%ﬁgg%?%ﬁ%f§f regula#es gr Sr‘%ediatesn® Y
tr AR esieble tjobmuolkotidre nydemlaf Promstastcannbe coastructeds such that
used herein, the phrase "transcr.i babl ol ynucl eot i.de
PO et eI B R GIE BR: e Rl & Pt such a
i toEfler NTRe 3R-fMents and fi: nts of the
%%gggﬁﬁ%gkg?ﬁéggl%ﬁgﬂéﬁgmm for in%(oduciﬁasggnsfﬁﬁfss
preent ancaltioni cansbehusad nfianriee cohsituctipe afr sushceliimat¢ eoromoters.
:ﬁélynucleotide mol ecul.e i.s t anscribedtinngwﬁ t tion
thodp derasonstargtionpiadiynerig V?réan{ PLYRetsts 9F the gresent inven
fn@ﬁlrdgfﬁiteaég B! faed t(f’}%gﬁlbﬂﬁﬁ’é Sbitrd? R of@iIRBEY Bcoters or
nay al So be constructed to be capabl e of expressing
auplicatins eoRivhsnot eegibes ofi @ wonteter t @eé, nfirbexample, U.S. Patents

transl| ati on of a specifi nol equl.e of .i nt.erest.
SOPOGHE 5rideries BR - SHE/GRbsah Of MULSH jogh heref fiSbrporated by
%}%&&?&5' 998ke 8?5181? h Eﬂeoag@ ﬁx%rfgmﬁ% RAHS the QanBhANRBEIURGE materials
nd-usrng constructs and host cells are well known to
e dsddribk egedific tcbaditiohs aiskprobedurex fmpthe coSirvistionkmanipulation,
al. Constructs of the present_ inventjon %Id :
eybiselatiop doregprolEchles &g polynucleotide molecules, plasmids, etc.), as

well as the generation of recombinant organisms and the screening and isolation of

polynucleotide molecules.
In another embodiment, a promoter comprising the polynucleotide sequence

shown in SEQ ID NOs:7, 8, and 9 includes any length of said polynucleotide
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operably linked to a transcri babl e pol ynucl eoti de
nol ecul e operably linked to a 3' transcription

wo eooriose8? on pol ynucl eoti de nol ecul e. | n addi t POTUS2005/034150

constructs may include but 1are not limted to

addi ti onal regul atory polynucleoti?e | ecul.es from

saquere-theitip spadble elorepwgivehan aperdbti inlggd. prasatibgds palynucleotide
e, g. ' tQ | idd )

e, i ox i i PSR TSR A o ok e a o may

B¢ tluhext@r boporfienddelbRp ahd Rl Dy nthpade oB reguting nednsaiption of an

regions). Constructs may include but are not limte

pperabis [Bikeds polyandlpetidsgnplegilondn pgelatgrrgmbadigpnty pgg-clement of
| leptid ! ich _ca - t :
B! RGP PR )t SRtk e IGEA 2 contong

BRReLLL cotoRICHE o{')éiralﬂy Ainked pekpuelsstidnmotiasles Un tcertdnrtissues
exanpl e, non-translated 5 | eader pol ynuc] eotide

ad ethetefare disr jalsed capahiie hebtregH¥le (rBB@EINNoge RESORFERRLY linked

been de strated to, enhan Ssi '
pebanclraieaafibies CoB RS, AR &ogEahe5omint brteBthe of e
rosisteid @dmpaisihg thSpoliubiidotide deqhpidd shatvindn SHQ ID NOs: 7, 8, and 9
002/01928f2, ﬁereln i ncorporated by reference). These |
agube useihis tegslatosn pelynucleids SueleaHeS dRrinding Pyt not limited to cis-
pol ynucl eot i | gcul.es r SO :
BRatEars ot o7 At aroioSas sSREERbIEE sbRaE. PRI ions,
QEREHNE ARV, & Wiatioheh@eon®ineie comisihediat produce a final
Thus, constructs of the present invention conprise
pomstmickr s such as those provided in SEQ ID NGs: 7, 8,
and 9, or nodified as described above, operatively
[Poljeadldotida Gomatrsictsi babl e pol ynucl eoti de nol ecul e so

as to direct franscription of said transcribable

pol ynlfeﬂ é’é?ﬁi déerﬁ’élla egﬁﬁé’hﬁ’ﬁe a Wi@ufga{la%v%?mﬁ?gi pigfers to any
qgc?)'rﬂbgrga tt:pgﬁ/ﬂﬁ 105tifteM Sl AREEMNAls NREISIINCALRAN, virus, autonomously
rntro uélt 0 o? In

sald construct into a plant cell

seylivatias eslyntitieotideanmiacilleaphazep ok yimead eorirddameingletstrended or
conprises_a protein-codi regi.on of a.gene. t he
SoBmetsEn o B e o OV AP 0T GIPIBHHIS JREHEd  GyalAny somree

1frolgc glar?orﬁilaat'ég{egra'%ﬂ N at8ehndRdus X REAREGSh, @ ofprising 2
protein product. nStructs may al so be constructed _
folyrutieosdd inplecule wieranhd semse Riuridotide nedecute lptstheen linked
simlar inhibitoryRNA in order to inhjbit g&gr ssion . d
dr @ Topenaily QRIKIYSI BAMIE of PP HFERSs POPRUGC g gpnstruct” an
BaShorlifhlare QTR RN LANERPAD! € pol ynucl eot i de
moPecut es ¥ o i'ncorpofatiron 1nto constructs of the
pr esemds uspdeiirbian thengirade i optnablyebudmed!’ ecfeliNa anfirs quolygmicleotide
or genes from a species other than the targe ene .
gpelerde, sugh ag ieRfOBIOHESCYMETeD I sty aa e dolymcleotide
B Lt €4S 6% IRERIRAHA LR IO
) SREE %J&ge& 2 %e;ﬁ@ SPRFES, wikle HeCpdIRaR Rl etilédare so

recl pl én genéti ¢ ’engi neering net hods rat her

thangal amsithalfirstepslgnistdotide melehrieeffecty the dhmitopnest the second
Exogenous gene or genetic elenment js intended to refer ¢
oty leghfmolecpion Ristearly-dne fe PPLTPHER R algctlat gregpart of a

reci,pi ent cell ' i -
T
| xatdp®, RIppehokelid opdiitly linked @rogdmerof fhtarest if EdApformeraegulates

different organism _ or a DNA generated externally,
suchedigestraaripigneeiihe sewof Aticsign a5ehnt i sense nessage

of a 9&9 %Sedo fler@in% Bi’ﬂJaEeC“&a%s&{b%BfQ &Qyﬁﬁleotide molecule” refers to

any polynucleotide molecule capable of being transcribed into an RNA molecule.



artificial or nodified version of a gene. The
pronoters of the present invention can be incorporated

WO ni06/03678DNSt ruct usi ng marker genes as descr i PEDUSIVAS/034150
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tested in transient analysdg that provide an
i ndi cati on of gene expression in stable Elant systens.
AMethpéel abee ke win tferelnghdws@ consikets igloneelt &f eych 2 maangr that the
ansc abl.e nmol ecul e .wh
AP AEs el G oTEs B R B e R Ry Rotecute
t st isnehnkiafed MRE KR BRNE PR EAES }ﬁ:@tdﬂﬂpﬁ)ﬁﬁ&s ICALtr@ISAYS also be
are known to those of skill in e art. Transient
e&qmtm@ﬁd)tp b¢ cagablees! gonesing atgtlmefnRI’@pmc@ulea,sinngdq to inhibit

Binsibnntd PR RV BB SR by Shr BE et §idne present

letveﬁ)ﬁcﬁl e@ﬁvelnhmun ROmpBsiflbhesid rﬁ@tﬁ@dsdﬁ)lr ?Y@%Mnghﬁd using constructs
el'ectroporation or particle bonbardment of tissues in

aax;d hoshnsileae yilbktovaswagneugilied inrke pit.asee fepeampde, Sambrook et
erest. Such transient systens would include but are
n limted to el ectroporation of protoplasts froma

vari et goffinictsS SEeths Opres$ BfeRRAt WolRl RRaRde®Rhin0h promoter
specific tissues of Iinterest. The present invention

eopapzdidsd tther tramscobatde polynaelsote melepules@embhsysk@ﬁo a3’
to eval uate pr.onot ers or ter H nt aw.glger abl ;

| ARSSHPHG draminpinns P BB FAlER B of B Gpistructs may
| peliidivng akUlot ml%tehltmaaﬁﬁoﬁaq rSRIAELARHIVRRROLI8E nﬁﬁé&ﬁﬁes from the

mar ker genes, or genes of agronom ¢ interest. Exanples
oB -piteamislatdds gz (éﬁ\UERbnﬁglanbg@r@st(e gn a BabdiRetnt gckiage mRNA

R e PR el B e WAL bR il Sy b fsGotopine o

r H@ﬂ ne% RERSY MBI 8giohd) O @hstrictSHa 1Mde%t afHbt limited

epi tissue. Any scorabl e or screenabl e marker
gmt-hedémntrens]aed:l régiors ©F TR) exftanasRMA. pdymfcégotidd molecule which

mar ker genes for transient analys of th ters
oFPofLr AIRe AP Uiap it drifation, Al £ AR GP de genetic
&’n@ fonZeondPud./ OForN&hagi 'ﬂb%%eﬁl@f%fdeﬂ’l d
by r %ﬁgﬁ%g%%}t gﬁﬁdggg gene (U. S 0Fr’at gntqué 491, 1 eacer
hpolghwcleatiier Immlattw hﬂynw;f eﬁmzmc byat Fheeke pnateinu @eaes have been
antal n|n t he pronoters pranoter fra

SRABT TGP Bore RSB RIS () (Br Sample: (S Patents
t 533595, a0d SR ddss she s @rmRsRldy Zsst d%mﬁ% - 2002/0192812, herein

appropri at e “frechani sm epen I ng on t e marker
qirmotpor#itd \bg referenca). i ﬂ&bswadchﬂaiaysxpstr@ne and eldwastraam regulatory

tool tqQ evaluate the p tenti expr essi og prof i f
t Relyprgeriidsraolgrules Biay b fexy PSOREEA %5%1:1%%%\%&%&010%0“5
I I

o B B R AR ol ? oShdfce

poI ynudheqtdodetriad ef ttﬂeepmﬁeﬂt heventios eentnprmcv pmmmilarsamch as those
shown in SEQ 1D NOs: 7. r. frag
BRvelon TFQdDr Mokt 7y bsatkhr wohodifsg B Bgibed above, operatively

I
tr ?%éﬁo: %g@%ﬁﬂ%ﬁé hg%)lngcg??ti 19911%51,‘?19 s aE k& hﬁgctttfﬁngcrgouon of said

ecul e that .provide
f aansribable qioﬁjﬁiueleoﬁddf exsiedlle at ar dsoed dbved GTH]InkE rdesired tissue or
Markers for use in the practi ce of the present
. ﬁ@%@ﬂ%@t@mﬁs@eupwﬁaﬁ@hﬁato ISP oggfrych nto a plant cell. In some

b- gﬁg Ghi hapd ?ibglﬂ% é%@l}l@lgété&e%ﬁmgfg&ﬁg ld!)l%ﬁli?é@%%{égl-codlng region of

ucur oni dase
a gene, and the promoter provides for transcription of a functional mRNA molecule

that is translated and expressed as a protein product. Constructs may also be

constructed for transcription of antisense RNA molecules or other similar inhibitory



fluorescent protein (GFP), luciferase (LUC), proteins
that confer antibiotic resistance, or proteins that

wa@onbos67BEr bi ci de tol erance. Useful anti bi oti cPCT/US2005/034150
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resi stance markers, includildg those encoding proteins

rrin reS|stance to kananyC|n ti1), hygronycin
%&g {@iﬁy%ﬁswn& asypeeific ﬁé}kg@q{eq@gg interest in a target
Sngc/C%Hrep) and gentanycin (aac3 and aacC4) are known
in the art. Herbicides for which transgenic plant

t ol er akizemphsy bieecidesbin Polyaueldotdd tblecui®t Fed chfor}Ectiﬁtlon into
present invention can be applied, include but are not
I

FRRstEgtst o the | Rpent Htventiep trbuien Erecxample, dyAumeksyles or genes
| n, cycl ohezanedi ane
oD g Shach e (LI sonf S AR 0r V66 ST RALSH ARTe with or

| sex@sfdnitinltie bendsgdcitssbutPat i ﬁ@ieﬂqmor@ékﬁﬁéﬁlt @8lls by genetic
encadi ng protelns i nvol ved in_herbicide tolerance are

ke et rethads | ey thae | deassicabuepradectiont of ibrpeddup ttechniques.

a I

SeRoLyue Lty ey 68 TR 1y spppe DA ol
sthat samepdaeddniooe eecipiery. 0811 %&WéoﬁDﬁW1&ﬁiﬁﬁd in the exogenous
5,633, 435; ~and_6, 040, 497; and aroA described in U S
nggqﬂca% ugxygg NA that 4 éf 9,15%% Frescnioingthg pdant cgll, DNA from another

AR OE LSS TR TR 28 s
Bmoinau})emohtaﬁmhg bAAGEsense POdsysIct aﬁ?%ﬂedSr ADINSC W Fecule encoding an

encgﬁghg phﬁtoene desaturase (crt described in
I g mgflified yorsmn of; rﬂcBefM?savva et al. (1994) for

encod ni: S SrSCES ROl PPl RSB g Eto @ constrcr

cessiog infeekdori g‘elﬁatdgaédsbl\ﬂ@dd etd @dsted(hOBMNsidr@ranhBA&Y BRE Hrovide an
to sulfon | urea herbhicides; and the bar gene descri bed

i mdisatiery Ok gsne &IXPT%%%?I} sfa@}e glamf e¥steat e Asndsedi ladreipHths phrase

e R L S o S ———

SdaQV\hSE bere&EQ fob M Eored, 1n850niH w@¥ QVIetfhbéQHF"[‘ésﬁng for marker gene
variants, or derivatives thereo capab

r%‘@msélppn]@ R rarSPﬁYIS oAe liﬂgwdip‘@r ﬁb’IS? df| Skklédntthe art. Transient

|de cul e t hat
o@g%glgiﬁ%%%%lkg ér es gg?fgp%?% 2 ‘faﬂgtyp‘i’fréélgs tissues, and
"ONAedéive A0S RIDIE, CFdﬂHx@fn@fet tyﬂe@ﬁ)ﬁ Erﬁnéléhtaanﬁl&%st%ﬁ'19&9(!Ieebut are
pol ynucl eoti de nol ecul e that i ncl udes but ©s not

ok lirgiged; b dirgringene ieliveovin déestrapetetipn @blperticle bombardment of

iated with plan
SREAAShaE) TR ST TR HERAL  Supansin
@yﬁtame aﬂ@ﬂ&,lnauﬁ@ﬂﬁﬁa&rndeﬁﬁnédeﬁi aEaP(%E%ratﬁh of prot lasts from a
envi ronnental or chem cal tolerance he expreSS|

Fajetyeofdissug) pomensi @ Haticle bembirdmgesof ﬂi@b}é‘lcnmsm’sdﬁrmtbﬂsst The

ronom cal | ortan trait. ene of
ST P RE SRR PO 8L b B T S0 o vt
FY61A0RFE 6r ﬁrbﬁio‘tertfﬁhgﬁ{eﬁ& ReBiMP 1B 1B8n ft&ﬁs&ﬁﬂﬁlp%lynucleotlde
including, but not Timted to genetic e ement
aetprules, ﬁg:lmbmg)b@tu@éhn@tgdéq mi@@eckﬂdp@“ter%ananhmrker genes, or genes

%f%%%hg%% 1nter%s§ @g(al@ég?g ?ogp n’r&ﬁsggg’s%%tv I}ﬁen!ggéo ggtgs,mgga%glggtts via an
GpPlpridebiel®eBPSsRAD Wo'ilcpﬂ%hﬁﬁ“but apd nBy il%l%;g?qg)é;}¥ base tissues,

fungal disease resistance (U S. Patents
gatpg c@ggedogs,lg)pmmdo®el311,6¢m&3rps afihetab 115406, P62gn, awitl rpsdermal
tlggqlstance (U.S. Patents 5,304,730 and 6, 013, 864),

8hat ode resi stance (U.S. Patent



6, 228, 992), bacterial disease resistance (U S. Patent
5,516, 671), starch production (U S. Patents 5, 750, 876

wWar@e®3AF6, 295), nodified oils production (U SPCRESENS/034150
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6, 444,876), high oil produd#ion (U S. Patents

5, 608, 149 and 6, 476, 295), nodified fatty acid content

(U.S. Patyesdordbl537 ,sefs8abld ingrkqur genei qampbmdsrﬁzd mon tfapsignt assay.

Pat ent 6, 380, 466),_fruit r| nlng)&%f ? f
sPrpforrersemrkes gRRGSIRE TARTIGH, & PREPTRmORTS PBW"W@ aghents

5; 7 0 ( h

pgf OBt R T B BT e ARB Canant S 670, herein

200230280 bY yrefesmmeey @nn@RP gkns (. 8sBatems, 42 1a0R4e hetgirSncorporated

Patent 6,072,103), pharmaceutical peptides

uU. S.
PhY eisferenas3o. é“ée)conﬁwwweatag% B PP %& Rropneter fragments
P 9 d l 1 an sues are
%é%‘ﬁ]g 4}é§‘12 %o% ré;ql?fg%eig g&{eegre &&%?fg'ﬁ?ﬂo(sth%yt gsag§) Patent

l ﬁﬂdl?iddld‘r@:c tlhe RpHIoRripe ackehinian, ddgeBlingPab drﬁmsr,kﬁﬂgl“ 7@ antitative or
U. S.  Pat 1
If g&&;gyp elgtall\g)eg Fal(éq Byed agaaz‘;)gi j_q_g)ja}uaﬁ 8}5?1?;{3'[ @é egpressmn profile of

RAbLratidfld 1R6d U of agronomic
BN 08B Bl Bkon 358 im0 BN s of
ehrﬁei%@ﬁlﬁseabﬂieplaﬁﬂssgenes described in the patents

i sted above are herein i ncorpora

r ef er eddwsAy @ierpiefepist ypmbgd {I]Feé’ﬁsacP‘Pelg%‘gﬁ@ﬁde molecule of the present

p oY t{SJ’l %9 tsggxgn 1P lS%@;t[? N 788 f 69, o iﬁed ﬁﬁéeviﬁéﬂﬁé @p %grlvatlves
henot ypés by encoding a nontrandl atabl e RNA nol écul e

t ﬂﬁre&al&pﬁolé hef te@[@ehg dranﬂdfrlﬁmlom @n opérablyplivles tm aofranscribable

an endogenous

or ex e via ntlsen
0 mobﬁgelﬁﬁﬁ@s@o%ﬁu}?éaﬁtﬁféﬂd‘?%héﬁ?lgﬂg e,ﬁge@ﬁe dggf:%rable marker.
al tal
AL P RO PR o Biad i ehor i
PhREsETbableh polynacleotidd ymoletided ictieoding eﬁ:—lglueutdmaiase (GUS), green
encodes a protein or nmMRNA that expresses eno#?éjpe :
oﬁluqymspﬁmmgg@ubﬂéﬂaelugﬁeqaﬁﬁ (AW Do p}ogelgggqabpo tic resistance,
pract n
PRl gl R VR Ty SRR iy Bl vk,
Tiind1h &8 ¢thdaer eedodDNA pestsisi r cifaring atesh;amee t toe klanghycm (nptI[)
border (RB or AGRtu.RB) and | eft border ?
Atmetonugyn 1B g(aphis T¥Y, StFDtORRLY G a@mSEPcltl%mé{‘t’l@d gaflgppec/strep), and
act, er tu en a
|%8H ?ga ﬁls‘?%g&% 2LE, lj]?ée{)gP E)ﬂr ’(a)f\?l A dH fbg\ﬁé s foP@fhich transgenic

Agaf Q@I%%bé' Rh$ BddnSdenfo@kiated and e initlegt of ﬁhe pre3énttiheention can be
T-DNA into the genone of a plant cell. The_ constructs

aleppliedhy inshrdeaibit t#ie ptabivitgd bt&c KEBPOSTHRIA gé‘éf@ﬁ@ﬁﬁs sulfonylureas,
t hat d |
L SPbeR oS, LSRPRSRE 0 gHHES | BRI ABLRL  sopgppyronosen

Ordx@ddde GhhibREs] Gd isoRasSluedle h&bﬂnc&%Z P(ﬂyrhrclmddh @stlecules encoding

range origin of replicatjon such a s orjV or 07-zRi
rmto@umdeged: syhehicidsrtolsranse é@tlﬁ@Wél inghgait, anddpelyde, but are not

151,2% F(gr?s]?ogy% c eo?%gs {)lgéuén ficod r%g%géﬁ)gﬁl\ﬁ/ﬁhﬂqmate -3-phosphate

Spﬁﬁiﬂaé@meSP eyntBdseE [esuibed Nin TLS. anteﬁﬁsamsav 061(;G51633,435; and
Gent) sel ectable marker gene. For

t reaPa, 49 hreanidosrodt drsciifessh inpld ¢ Fefeat 5@9#&% fpx glyphesgte tolerance; a

Agr bac er.i,um f aci ns ABI

eogfiﬁ g}otlgct ?1}108 rom?x hﬂé%‘lggsgk§94)4ugaécnbed in U.S. Patent
ar4g Rf,@ﬁ)é & BHSAGSAr 1oRdrhB; & olfrubebli@ nidledulteencoding phytoene

present | nvention. _ .
desaturase (crtI) described in Misawa et al. (1993) and Misawa et al. (1994) for

norflurazon tolerance; a polynucleotide molecule encoding acetohydroxyacid synthase



Transforned Plants and Plant Cells As used herein, the
term"transforned" refers to a cell, tissue, organ, or

WwW@e@ans&RT i Nt o whi ch has been introduced a foreCTNS2005/034150
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pol ynucl eoti de nol ecul e, sugh as a construct.
Preferably, the introduced polynucleotide nolecule is
i (AdHhas @o ARSD d@dqe'bgtbmﬂﬂthastbm afalt 1890ebr pilenhcetelsulfonylurea

tls or r or ch_that the introduce )
SRS Rot e Bt Beebeh RPPriis) 4 oBl R e osinate and

pqgg@ﬁﬁbs¢%ﬂ&£@nsgenlc or "transformed" cell or

organi sm al so i ncludes progeny of the cell or organism

and pr olgeye pproftucd dehbatmant) re pdiymgcisoody amlemit ayi thg present
such a. transgeni.c are a cross .and

o ation i S i fha Tl B, Raor Lien el sarie or derivatives
PrRSRBE CcphbR bPFEBRNBOLHRUGHRRL 1166 gglr:’i BF $inRed Ao p%]ﬁg.ﬁscnbable

transf 6rmati on construct contalnlng ot er of

prredgnicldotide mholoculerdlyat be ai gene adugechonrit ontpfea‘nt Ssbysedigrein, the
rmation et hqd. Met hods a ials for

pl ant transf n,

Pzﬁ’i%gﬁo B @P PEQRPRICHp eSSt (5ERIE fngy “&ni’fﬂgﬁ‘% Qﬁ? 1&%‘@%1‘? molecule
CQHétt [ddfldes iR i@ nQ>|t gﬁﬁlt&lefb(’?e%eﬁg th&e oW Rk i o C@esg;rabfehélﬁractenstlc
invention can include any o -known an
d esprrsdtedt wdh metaito disorplnd b gyl i pstgfsmll@yt r grpwthatatnd ndé&lopment, vyield,
|IIust(m?ied in U S Patent 384, 253; mcroprojectile

rhgacement, sisegse g mstweslstaﬁa?ae?ﬁ gngragienEdgr chemical

: 8;

o TGS, TR st o - b B P ol ogiible in order o
i lcongdr raatgl:briomlbhl@ infPettenttsnis, A3BndbH6agrobn@Rié, iféwkst that provides a
5,591, 616, 981, 840; and 6, 384, 301; and protopl ast

t R REHO R AP BATES TRt 1 SHPR DAY iy, b, Tpheggpple; including, but not

4 r
AP R i AL o) REAREE PEADECEL fies 56555
dlaﬂdt$4@ h75/)eiﬂcrdasml\metdo([t BoBz&elstﬁ Vl@ﬁB’l)nlrisbtﬂ oafltrol (U S. Patents

Transf ormat i on and ant regeneratign using th

s A RS 0 o A0S 8P S o anh Bl iR Finigpgscase resistance
di b ]
oG d ERnisO s R, STT 800 BIREMBPBRISA0N i E80d002), virus

hires sthiisg (U Se Rnatehts (HBEGTHOSaridy®@OTRB)4), ﬁﬂ’ﬁﬁﬂodW&stance (U.S. Patent
(Hel i anthug annuus), potato (Sol arium tube
6)

t&a?a%w%y Henal] élé?ﬁsggesﬁt@w@uﬂ# B. Pateghg. 5&6@1} gtarch production
I h I

PR S o POBRT R ORE bS] 18 e

CM@I@S’Z@ﬂﬁgﬁbd predlictio® (U KoPatpiite 31608]1a0 andl 6,8!176}298) mod1ﬁed fatty
transgenic plants from any number of target crops of

i Reik @atent (H-S Fatamep-58 s 6@l Wightrroteineprpd @ﬁt(Ursn‘vPélfwt 6:480,466),
gg:rﬂrl'\é{r gi émﬁgrf?f @gfatgﬁt ﬁl %(%5 T e%lgg?«%cﬁgﬁlrﬁln? allg umalel r{%l%tlon (U.S.

ofPagenid 6!;\985@60@ @ﬁﬂ)t@r7lgﬁ40§ h&oEél@ﬁﬁfH (UTSV EPHidr®n5,958,745 and U.S.
operably linked to_a transcri babl e pol ynucl eot i ‘de

ubHsiice é@@ﬂléatrqmé%m%@ﬁ@@%ﬁﬂ)aﬁ@y@mmn&leﬁwss resistance (U.S.
CUALP 6,095 qwsef'g {uﬂﬁa %u?l%l ﬁa t?c[egd gl%t 668(%% S.PRE improved

extractrng t or p oR &1

t pesekdngetdaipd aQULS. mayenbes am&lzgi)ﬁdmﬁﬁbvédh Qllgé’sﬁ&ﬁ%ﬁe([m Patent
the genes of interest and the expression | evel and/or

pPeTiliet& dow artiegse (U ShBatgrtghifter ) ondusdalmayma production (U.S.
| UELN 1500k RS S Rbvfhhor' (.8 it B £182hfroBn HiStion (Us.

numnmerous
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.
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avai l abl e for the analysis of transfornmed plants. For
exanpl e, nethods for plant analysis include, but are

Wma06l086T8T ed to Sout hern blots or northern bl oP&T/US2005/034150

PCR- based approaches, biochém cal anal yses, phenotypic
screeni ng nethods, field evaluations, and
i mmunodiagatdedy,ca asssoribablEhpolgmedotide méleeule wae mffeohthe above
can be harvested fromfertile tra ni | ant s. apd, be
msBioTe GhERTASJInSAaRe IR RARIE AU GRHe I iha fdbses the
fodtdly SnhiBU e | N s S, {dekRBbR vidlBtisense,
ﬁ%&?@?gj&@}‘[?@ %ggxe[gg%%\%/‘oa gfr:ﬁ%ierrl]&re‘?ganisn%@’l theco%t e‘;ét : 1sensf3
riVAiherpiossgtssionertiatd, mettensend Tled BN toultliwdso be a catalytic
mat ure ovul e consi sting of a seed coat, gnbre;éo, d MRNA
BNAraplssulsrdeart WhRmyEse FRenadied fhpisaws 2 dgyijed endogenous
Il erAkl Oty 'b%is}%ﬁéleBﬂdé:g'{olle%um_ﬁf BRioRes HgreeiCoCBIRNA that
I'Vi si'ons, sichPas i n rapi dly growm ng tissues. The .
phyrasses” arbkémnyter drembrphohtgyrihingreafiisterést imnsafilt fopthe practice of
mcronutrients, i.e., vitamns or carotenoids, within
thequesCiXPY@E9Bd on a per wei ght basis. The phrase
coi | cpnt (%Hstru{:@ac{f?hé Ef‘aesglﬁriﬁ@ﬁﬁiﬁﬁtn‘léininqnetéi‘l%o@hhent be double Ti
fraction, expressed as a wel ght percentage or parts
PEEmAH Hoirdx A constihits thatrhyvetibe dghigbarilerd®B droAGRtuw.RB) and left

bosancase of i FBRarbo ok 16 pRhuT B Bopogayobacteriom

r ar_infrar t I ansat . ‘ded by the
eyl 0y FEa0 LRl i iqEsapt ot
4468 GhrBrifimalells yperitig tise inkgrdtiovelf tid TdMéAdntortbe genome of a plant
essential am no acids, whether free or . incor I@Aed i n hat
e el ohJFRE ISR Lehibs
| ysi.ne, et hi Qri.ne; . cySt.ei-ne,: 1 ani i
kR rrReapg G onaraaliBiono ROSEWd Pt Afial Corks ook BRample, an
gxaph BHgAY 6f ioptibatiedsich MBIt natreadohest eargecbrigin of replication

enbodi nents of the present invention. It shoull d beh
apelr asioat\e@r loyiRihaeba 6pdigRregion for Hgeleqtable marker ghch as Spec/Strp

techni gyes. di-scl osed . e : -
PR o3 B PR o Bl g e
fyaGin ity |dr stieptonsycit, aeta gatahicinh@rpy Esefitselectable marker gene.
I nvention. However, those of skill in the azrgg shoul d, .
iFor pl it tragisfarination ethe dosidhastarigh straan 1%9%)945;1' acteryp tumefaciens

nge e.nn i | f1.C. e i
R GRE S Trrol iRy Mrd el i o TEBRE A & the art of
st ekandfdriRidon @8R Airctibg id hemprdseet iapéntioh. and scope of
the present invention, therefore all matter set forth

| likg drawings is to be
hreR0inbd pidits BRAXTRAUARO (EAN RIS TS 10 OF g
sense. Akxasidl Rertinhthe tenuarfplansfoesey’i tefys tthea cell, tissue, organ, or
identification_and._isolation of expressed.s ence
(AT Wi B4R ispchcegh A foRe18R GV A EqTEE R e, such s a
ld S ' d&kiAL YnBecl@RURtESRed into th
15 %tgwtésﬁ%e@gﬁﬁ)ég% gls%}o{aﬁgedt Igélglg{ tilssue chd Sgped into the
p%:aﬁ@ﬁiiew)}& Arthbiabipantselitbsie, onggmier ciphilisinisockathabtheastroduced
the background tissue., ESTs identified

polynucleotide molecule 1s inherited by 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 presence of a

foreign polynucleotide molecule. A plant transformation construct containing a
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as potentially being expressed only in the silique
tissue were further characterized by hybridization.

wEShekddi8ary Constructi onThe target tissue ESTPLI/DRZNG034150

was constructed froma varilgty of tissues isolated
from greenhouse grown Brassica napus (cultivar
Reaiethf tHherésaltainedntions sums benmirodeckd §itd i glams Wal ey plant
at 10, 20, 30, 40, and 50 days ,alfteré%o | i nati.on  troduci
frematymagion gneinsl o Metaedsanddaticrpls 5&. s RBMErplauty by introducing
were fl . aen in-Li i i . ; .
1558 B AR R S LR RO LB St i cn
HeluidiaRg ol ey vl il faioelnyarlQinansirhiad methicls uecliding elgofirgporation as
nitrogen with a nortar and pestleuﬁ%$e r ugd tiss%? .
straia.ca Wik Fagem SARb26% orppiisele bpgmdpegt fp 1ustrated in
1 . Ds 5% fr , 159 5.
D oy S R0 o et oo ey 00 1Stk 401565
RSl dPLcRYHpPhy Mt 6D trahofemafibie ax Wiustretedein KOS Fetenwed 635,055;
wth a nortar and Bestle and was centrifuged. at 5qg9%1.
BSRASTH AROdH16The Bk BESLah ReASd- 3l s 2B trgioplagt GaRgormation as
ootk ¥ h i} ence.
i i BAGORN S OL it R e
aqueongethadecor Wb edifiaallyemaaornihg dieotsfar@ 54l dntran ¢d thaselskilled in

pel |l eted at 10,0QOx%for 20 mnutes.,Prﬁ%i‘gita%‘)eqp_l b
A avias Transfepedssd and Rlakte FesgRerader Wiy esomeRnds; kyve been

re.added. T ] . Y ~ hetntine max),
B 5 o LSS AR PRl 2 QoD e
R @S sp. PreSH bl aik el a b, vestona@veshpiirt Hhik0eet Ipamott ,(Arachis
air dried, and dissolved in water trea i

th
divpedug),pyenstoaien o kBl BaibEP@n a8 ROt pE@Z‘F’#ﬁT dikprogipy tomato

Ut Bla DB ES, R ARSATE AU oL BISSHAERS those of

CRIPS akd an fhar | 5 hachbeEA Rendsidiatigntmethbéologies can be used and
manuf acturer's protocol. EST sequences were generated

fowdi fied: for pFoduaBoi of stablke tansesnig ety Bew 2y syHEber of target crops of
Candi dat e sequences were identified by using the EST
é’étt’ﬂ?éhces fromeach library as a query agai nst

Monsant, QneihePémBlodinted] & segat snvantdoBpasides a methud of making a
cDNA libraries and the public GenBank cDNA col |l ectiop.
Geg@Babik (0i), Gosprhsingthe geamstofcinsempeetios igia Hisag@iomgnot a plant a

t at | | ect | . all i ila _
Somons oL dmerent entio apeBlBL i, B 5 ipRuBebplynucteotide
Th1e8mSs offef oy a B¥iRH &SP 86ld/6€ PRSteih [dMeaf ProwinRrtae plae te produce

identified by determ ning the frequency of appearance
iseeds, ndcONAacting the oil end/or preteiddion BiaPEBLAST sear ch

was c leted t o,identif | on | fi.C

(o arple ReStutnge aSThetn e (R 88, tece'ofinef ¥ dhe senes of
UstcR@t anB RO ckpESsdonLicheREivd/Stiptdfae tdopferied agr did proh@ters of the
six libraries described above were used as target

| prbseat imentih.] Thasd abiskilMindbney peoprareosrthe numerous methods

non:si. | igue wal l. Brassjca napu L brar]

RIS S S S G SRR R FhPEREheR, MRl g for pian
%ﬁg@f&tin'uﬂdé,%t Ofretiddf ifidieio Sblhéhi 16ts WitnoRthtmPbleBe RCR-based
in any of the background libraries, were identified

asppeeicher) bidvhemritalemiadysesr plfenotyhér sireandag mythodanfieldryaluations,

200, nost %bundant nessages
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 “kernels” are understood to be equivalent in meaning. In the
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neeting these criteria were characterized further.
Fi fteen sequences were elimnated for overlap with the

WO pi0bi03d78BCcr een. An addi ti onal seven sequencesPUBUS2005/034150

elimnated for significant 1Bdentity with

retrotransposons. The remnai ni ng sequences were then

BINST fahe phmsentageéntion, Kealsed opéirs te treamaiuse gvikesconsisting of a
derived fromleaf, ro fl ower bud, open

seed\ert; CHAY CEEPBYi2h a@?@‘%o "Shty-nine of these

Sequerpg Phl‘@@é el gronBaRkieH” frOrs oQREL dBdaELHIAR nidtic cell divisions,
havi ng significant 1dentity to non-silique wall

sehus ie expidlfgeowisgtissuenilg 89 EST cl ones were thus

| nvos iy ROEEE SFSGBISH RrRah SePEe T gmo Pt it Le-
i geﬁ’lltg o Garbf ﬁoi@gl;)vﬁlﬁﬁ lées@&?&ﬁl‘é%ﬂ'oﬁﬂ £feraRaye basike

ed wt ail and to rel ease the insert.
Fr agnaht phusse Eoib eqaerdt ertbanmth@ Me@wtw&fgbﬁ oiljfragtipny expressed

;E 5’( WZ\%Q{/ 3@1{9%;1%?% eﬂf tp%fa}? ng? %m#lﬂ]& tlgaglss -ﬁjﬁ S ys\géc' ed%teh%med for
gﬁi}ﬁ}gﬁr B 168, (r% R Gt b1y Y hBGHicaRortna0 MR P eTivr ef al.

el cher & Schue Bi oSci ence, Dassel,
@V@%WRuth,l 1ep4) e nEar imfm&ldouraesmggam NYScipeeiressepy £Orman ef

Schuel I Bl ot s vveri hybri di zed to radi ol abel ed cDNLA

aérl%’d piriskesdhilgdd wal I s at 10, 20, 30, 40, and 50
DAP, ity d68M481OE NBve iITone driRok&ssential amino
DAP) aflfhl%zLth?#g ?{é&@in eﬁ yf l ower, leaf, and root using
tabids SVAGREr frEN&r RCRrpmngskd ﬁn pRofeom riintely BiStiings iolawes, leucine,
Frankl i n Lakes, I\U) accord t o manuf ac
It BT, e Sl eliangs SRatRG HEPHRS qEpopln, and
él nal PCR reaction. A nunber of the clones were
F‘. mnated due to hybridization to cDNAs that were
deriv eIdleffbmsmﬁhgmhmplem greemdzinglod (d BerhBrifvar) prefdrmmdgmbodiments of

e open e el e T S0 B
E?c(fsc'ugg g%%%égde %ﬁl@c 6{%}1? ésstﬂéia?cﬁﬁ)v&f' rQRht té&Hﬁlq‘ﬁ@é diScovered by

and 50 DAP,

gheivenerse dindidatweldiavke plfalchge eﬁﬂreyp‘re:(ehs iv8nidAR) However, those

floral buds, open fl ower, 3?1];?’ and rcgoé. Si X ote that

i 0 B H5iHOHIds B HAE A6 DS APPSR oo ey P Rpggiqte that many
d/ or e a

R0 RS R SR s g e b o o

qh@r ac kfilaz e@dsi@s wWithong deppting sfrdmi thet b@rit @otl swepé of the present

Cl one LIB4153-003- R1- K9-Cl was .char acé}grl zed as. be g]

enmlgge@ereﬁorglaﬂ. rgeéer il forth ATeehasve s bedcpapanyig draWings is to
en f 2 was

Ch?‘? r| %%Hﬁse%ﬁaﬁg%gﬁlr%g%ggﬁ% ﬁ%’rg@] i que wal |,

al eur one/ seed coat, and I‘Oﬂ

LI B4153- 011- R1- K1- E3 was c ﬁ?ﬁ’é’c‘% i zed as bei ng

expr espid ek finsikdeSiipeveld idshieHEARS &REHoLEBA of @RpredRE Bequence

flower. Clone LIB4169-011-Ql-K1l-@& was characteri zed

asgdh CESTs) efkpneBsmsici mapks ustre /e eldcttene libopynaibtraction method.

Ll B4169- 008- ch t .
BTG R TS e —
d% f%gkzggtn&'ﬁ”n Kgus SHRNERLAF B4 15 3P Q- tﬁ@ue. ESTs identified
L 1 D2, LIB4153-011-R1-KI-E3, and

LisBattEiall) BelRg-cihrodebdvanye irs thensiliguel tisoe werqfonber characterized by
hybridization.

EST Library Construction
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confirmation. AU but clone LIB4156-008-R1-K1l-A4 were
verified as being the expected sequence. The correct

W@ L@am3eiesi gnati on for LEB4156- 008- R1- K1- A4 waBCT/US2005/034150

determ ned to be LEB41 56-02 1-R1-K1-C3. Exanple 2
Thi s exanpl e describes the isolation of pronmoter _
s e q uefibe stafgeb isBrea ESTc hibmayuy as sopgrucked s?b gasfest tissues

f.ied abov Wal.ker Lib atyo .
el B e i PR Ry ek 0020 S IRl e fsoated
kiBsdek GHbleen! Liligeewalht 10, 20! B@40, @Ad 50RayS iafietiBoM@stion (DAP),
ground to a fine powder usi ng a nortar and pestl e

elviztanelagd peatcroahas asﬂe%slaéPf assees wereHlash &glzen m tigwiganitrogen and

el L TBie an R Gpudehe. BN R P dp indine

mﬂ% H%t@1§rt§o@%%%!hnb ﬁ%é@rm(ﬂd\ﬁdr hitfgeR withiVa ER0Aur atd SesBle. The

20% S b- mer capt oet hanol

foubd 1ke was nadetd wn;hufs ml tﬂeE@ﬁe’r (Eas-Hfhep FiO% O & Rip€°L, 10 mM

I R L T T

VI ¥f BbEyrrdion8] |T|h'e|1hixﬁfr§ vk HofilpoleRivRdrvaithl hémortar and
SM%rpot%Ogm% aCetate solution was added, gﬁ?e sanpl es

peste amivead mmmfemd at X060grifor, 5 aveitesh ehbs m@hamwas; extracted
for 2Q_m nut e.sanpl es chl orof orm extrac
600001 3T RLeR LR OB o (67 LA CDLb e MR ROk grotomn
| RhEfhe afiSous Al GREINVE Bquielerb] f 95% ethanol
gﬁ‘f&r‘};y sﬁé%gg%tg% 000 eRP;\%I for g%)slrm nut egq The me o eHHane
sumqnaﬂanedmt mgm)Ofx lgt for @9 mimutesg hPr@cipatyf@d BNArwasciesaspended in

CIERENINNE TR THRT R W Y- Y S S

! i N
g‘%ﬁfgﬁ)@‘ 5(%1%‘3&%2?0&%911&1‘5\% Fgﬁﬂf?f@glr@%%b %n 5 ﬁltsiosﬂlﬁuﬂéb Precipitated RN

iveapvagadovitha §0%o ethenblofair, deind, wind cb@blV@td waswater treated with

SOBRIPIOCS PO Folgh (reken P Aaﬁo%rﬁ%é Perors Oreiia By g vsed o
g?ep]aréndo a6 I8 ded- dha dGHM iNOP1Enial Sﬁ@&ﬂ‘ (Inv1trogen

anmoni um acet at e/ 100% [ sopr opanol 1:7) was ad
Seorpbraiomearsbady € Ax ectorntivg tyihe nanuBicoOy’ SFiﬁmtﬁcmi 15

m nut &Sy Resul ting superna red off t he
pel | et %§GQ}J§§??§ thﬁn@@t@éﬂqnq)?a d&o t gllfbrdnﬁ,? cgescrtfbed above.

. %a{ﬁﬁlﬂﬂ y@ﬁe&@@ﬁ!‘g% 1%1@1&%&{(12%. Ak hB %@%ehﬁénd@sfr(ﬁhleﬁc‘ﬂﬁﬁbrary as

benc The pellet 'was
raa:pmspegmiml Monsapp peopiriett e Mya2QGuis ahl AufSien nap@ds ¢NA libraries

HCL EDTA). . Th I Y. d
o P pHPE GEHBHE VRN A1 oL, CRRPABR oot T e seauence
@Eﬁ%&?ec‘&;{r otsa gf&owgﬁﬁlﬁl ‘%H& |av£1gb‘i’é"t19NK sddpibfces (Nucleic

945%& R%aﬂgzhl 3|2(I)C2(3t»6 G2GERQ). r e pnontdtlghlyse&presseé geBEQfrom each
1] was .isolated fromthe Genone Vﬁl ker

|11béala}Wé@ wlenttisd by debpannethediegugRayeo @P@%&‘g‘?%g} g cDNA
NGTFIL 6 Vel VAL SR (T gions st
avakdcalibearzST sequence of clone LI B4156-011- R1-

A second bioinformatics screen was then done using a proprietary Library
Subtraction Program. The six libraries described above were used as target libraries.
All available Monsanto proprietary, non-silique wall Brassica napus cDNA libraries
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
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KI -C3. Afirst round PCR reaction was run using the
CGenone Wal ker libraries as the tenplate and the

WO 0034787 pri mers: GSPI PCT/US2005/034150

5 -GCCT ACGGCGATGAGAAGAGAAATAAAATG S [SEQ I D NG 2]3]
and API - GTAATACGACTCACTATAGEGC- S [ SEQ | D NG
(@Eﬁﬂ}f—i Qt? B‘S}te’Bﬁ) for Jugthenipgesfigation rBsm?@@ oSt abundant messages

i ecﬁ g ﬁ@gé &ﬁful% 8@%611%?% d rﬁ?jt}?eg Lﬁft&% di%é@g etre eHmlnated

nirques we now I n t secon reac

Vs ovéréap with therinkil sgedrg Amedditiomd] sexnneqiibls wéEadliihated for
t as. the te Iate andthefollovvln ri ners:
pr,od%gan C%@Afé{}( %’p ;:qrp@r%ng Srguencegowere then

ST A OEICR S G o, e,

r @avedsi lonl, ‘A\pSn ﬂUWIef iadd decelopidp Rged. OERNhAAGIAE @f these sequences were
met hodol o known in the art and cloned into
piipingted %m( Pf?f%ﬂ‘ief@é’@énf%obﬁdd?%ﬁg@kﬁca@Fde@ﬁﬁ’d fo non-s1hque wall

[ A
CREUGRES! e ASRALHL 8810 AMRRL ML AHRE LY R eening o
ofverielfishez liovestigaesd biehybridizaeon sgeaiingt andar d sequenci ng
met hodol ogi es as set forth by PE Applied Biosystens,

(FIPBEiBizatioh Berdetng To facilitate further cloning, an
Ncol site was added to the 3' end of the pronoter

fragrreﬁlne ESd] basmiemags tidentPER ghovt ovat digestavimeittie® alyand Notl to

PRt T TRRE oLRERR) 46 Treie) Qg bh BRSNS AN [XATBE. To

V@&h'bb‘-‘lz@@aﬁ’s?eﬁ t}% %e@sm%l%t& g BreRbit f A4 uyi gfo?r‘ch 3 minutes. The
nanonol es each t he fo | owi ng prl nmers: nco

(BANA392) dsnatEAGARACONT SEDEANTAMTISE Sand ﬁﬁﬁ}fblﬁbd\lﬁto E]ytran Plus

TR ek SRl oS hensaT Porsal ol thhpogerér sysem

?(séhlef&héﬁ&%clﬁmj | B @%%éihytﬁhdhz?éd%trhm%’rabé‘i%dt JBN%UEiEﬁ%d from

(Stratagene), were used i'n the reaction. Afte
|anluquea\hfalilmatulﬁht2i)oao a0, 98¢ SDAPAPDaleimont/esed &hat, cletlebsping embryo

SES oA Bl HES e eats oS ot ot ¢ 2 SRR DNA PR
fa%ﬂlﬂi’éﬁﬂo@ Xitl (@Y HiSscnceds? %ﬁ{ﬂﬁ aC 2 2\?!!2 &Rcordia® B 29 Hﬁ%\cturer’ s

of the PCR reaction was purif ing to-stand
mesthtioho gythvibe | adkitownofi lradtoltabeﬁed dai® tol thaefthal MCOR reaction A

1 Topo (havitrog ord| ng,to nuf act urer’
BTG ot 8 < O PESIMETAGd Ses . BY S e EDNAS that were
W%ﬁl dMREpHEAMERSE (P5-18MAPE IR BIAS, open flowver, leaf, and/or
root. The remaining 67 clones were used as probes against SMART ™ ¢DNAs (BD

Biosciences) derived RNA isolated from silique walls at 10, 15, 20, 25, 30, 35, 40, 45,
and 50 DAP, aleurone/seed coat, developing embryo (15-18 DAP), floral buds, open
flower, leaf, and root. Six candidates hybridized predominantly to silique wall and/or
aleurone. One clone hybridized specifically to root derived cDNA.

Clone LIB4156-008-R1-K1-A4 was characterized as being expressed in the
root cells. Clone LIB4153-003-R1-K9-C1 was characterized as being expressed in
silique wall, aleurone/seed coat, and dpen flower. Clone LIB4156-012-R1-K1-D2
was characterized as being expressed in silique wall, aleurone/seed coat, and root.

Clone LIB4153-011-R1-K1-E3 was characterized as being expressed in silique wall,
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determ ned usi ng standard sequenci ng et hodol ogi es as

set forth by PE Applied Biosystens. |solation of
we2@blogn? O 1: 2, P-BN. SW2-0:1:2, and P- BN. SWB- BCT/US200$1€34150

silique wall preferred prosbter sequences,

P-BN. SWL- O 1: 2, P-BN.SW2- 0:1:2, and P-BN. S

wenene/seddat @dt,f o tohen GBawek V\aqlll@ée(m‘lh@tﬂlérqﬂ%ﬂ G2 was

u3| n edure simlar .tot cr

el e iR kP e SPAC CREE 1B S oL k-

g)(gr w‘élé1 G‘ch&‘aét%ﬁzécp WO heRCRexppasdd Qﬂ%}llqlaélxﬂﬁr Sal&hﬁbﬁb/seed coat, and
esigned for each target sequence, usin

ﬁa\m]mang uerabrys. paChomes ek@4ﬂ63' -0pZRJtIRY- Cﬂm bﬂiﬂ@édﬂ@rﬁs]eKl'Dz

N s L v

@&ﬁ‘ ioR! | IR SulsRie fom4t be0ds-RItK 1-0un d/ef%CRelﬁﬁétth‘s Metng the

Int I solation of the |isted pronoter sequenc

kaermd Sggererc e"EltElc‘;’cﬁ*Bezt clone des1gnat10n for LIB4156- 008-R1—K1-A4 was
5' - TTCATATCT C-S [SEQ ID NO 10]
determged io @MQA CTAGAGAGAC— S [SEQID

NGO 11] #17669 5' - CACCATGCTTTCACGTICTTTTGAGITG S [ SEQ
K) NO 12] #17668 5' - TCGATGCCACGAAAATGCATAAGAAC- S
[SEQ ID NGO 13] #18210 Example 2

5' - CCTCATCCTCATCCTCAT NO. 1 .

$1820078 T AR HRETA éﬁ‘[d& ersgeqﬁgﬁél (G rassica

%%Lu@l AREARLLbicEdldepRrBDovHen performed, similar
escrl bed above for P-BN.RPC-O 1:1, using the

rst roducts fromthe respective
%ﬁggﬁpﬁﬁ%{’} l(;l%ﬁ)Iai)z{hoﬁl)land the follow ng priners:
P‘ BN. %ssz&z Adaphis (EzRIEs WRRChdrieNG andl] keph droAd?2in] 1@@1 httrogen until

NO. 5{ (supplied by the manufacturer), P-BN SW-
@8RrhctjeBECT tisyae W gipndaipn fingppyepigsingy mortar and pstle while

e

Risid ivasl nasseRed g at @nitfandaibe. r8ik hoiibliogyofeiIC RBSwextraction

in the art and cl oned t CR2.1 T I
olr LN mﬁ, RSV i 28] 1 1tk 204 SIS B Nact p-

resul L ing p d

(PR AR e s W Oyt 8 rined
v@}lo&\{?f& 30-80 sécRRBECBhmpley weldthes équbaiedsit HTC fdretSeminutes,
cl ones were determ ned using standard sequencing

?xﬁm onheksoen eversdl Ssminutesy t Fweynibgitegs nfjigg) te@pﬁfg@ﬁg&ee% potassium
0s CA |
A6 e%%]}%lﬁg B)KfSR)ﬁ%f! g, ;ﬂielasgtrg%fgf\lc\g% gli[ntgél’?éﬁu [g@ntfiﬁ?d: rrful?,e dnd then

incubated on ice for 20 minutes. The samples were chloroform extracted by adding 3

E

mls of chloroform to each tube and shaking gently for 10 minutes. The samples were
then centrifuged 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 ml of 100% isopropanol gently mixed by inverting the tubes 3-4 times,
and then centrifuging at 9,000 RPM for 20 minutes. The isopropanol was poured off,
and the pellet was resuspended in 200 pl RNAseA solution (1ul of a 100mg/ml stock
from Qiagen Inc., Valencia, CA, diluted in 1 ml 50mM Tris-HCL; 10mM EDTA)). A
volume of 300p] 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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was added to the 3' end of each pronoter fragment to
facilitate cloning. As described above, the reaction

wa@oemdiosé’ens for the PCR reactions foll owed theP@r/osmes34150

recommended by the enzyne ganufacturer (PE Applied

Bi osystens, Foster City, CA). The prinmers for the
pged hift ane det paies wae measksl &oh 1500l ofF8 6 rilnOINAT BT gthanol was
P-BN. SWL-O 1 :2) #18115 .

S AR A I B ARGA O P e (dsees 1he besh tpgy  Thgmglict was

BPASREEDN ST D AV or1 1) Cfy §RGe oI phl 1 mM

@W@@%@MMEM@S&O [pEard eNOmel 8Yalker™ libraries
andAPl [SEQ ID NO 3] Plasm d DNA 4Gh-1
@@l@?ﬁlgﬂ@maan@turﬁq’gg@gmmended protocol (Clontech, Palo Alto, CA).

5' - CTTCTGCCATGGAAAGAAAAAGTTG S [SEQ ID NGO 19], and
AbdlafiGEey P-BMRPGD:1:The products of the PCR reactions

Known 16 FRO-REG (516 BTGB B GBS 15 N0 1] v

i [ TIRBHE RS HeleAbeBalios! PHEetsOREre designed
%\goéétécgggﬁt}lﬁgﬁg@gg mgéglsi&wer e nlarred pl\/%\l%9828, © ¢

RIMENG 882 ManafadtupENDBA8BErs dontlergth,nelting trmttesdtereatim), and
sequences for . P-BN -O1:2, P-BN SW-0:]:2
ScaKnSEoDpEIon. B ALt FANYTe AT et ebeons TERasg 01 1RI-

PEes ' SIS vAgnShRHEahE GRRSIHE WEAIRE libraries as the
ﬁ&efﬁgd&“%%s?gégﬁ‘ggf@é?& A O ooy stone o

Exaphteand tihidloesenplimedescri bes the construction of
pl ant transformati on vectors containing the pronoter
sequereddl descri bed above. The pronpter sequences were

|1 nkeds t@ -+ e AREERTEIRIRACRG RRNTARAATG SIGE] IING? 2], and
constructs ‘desi gned to denonstrate expression in
Ar abi dgpsi s and Canol a. PMONG69832
P-BN. RPC-O 1:1: : GUS 16 t gi ni .
b BN, FPEBAAT A GEEOTT S UG T Chits 7 oy R Do) Cubflied by BD

9 by digestion with Smal and Nco I . The
fﬁlgacneée nﬁcgswas ligated into the plasm d pMONG5425, whi ch

had alBe heehingdi gesifedtion thodsioh waarisblMed|usinBhgfandard techniques
resul ting 1i[fl asm d, containin
ol

twiell Enove ) thearte A grenBd Rv& W&ﬂ%@{ﬁ%&%ﬁ%ﬁ%ﬁﬁéﬁgﬁm round
NS ANENGRRAG s IS RISTELE AE FeioRALERR Erovas

hed* usi ng known net ogy and confirned the
i ntegr@gp2 of the cloning junctions. PMON69827

P-BN.SW-O 1 :2: :GQJS) A 1297 bp fr i.ni

b BN SHCOCACAGAEBTIR THAT IO Eviig o F 1 NG, anc
pMONG9 by digestion with Smal and Nco | . The
fragment ~ was

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 (Invitrogen
Corporation, Catlsbad, 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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ligated into the plasm d pMON65425, which had al so
been digested with Smal and Ncol. The resulting

w@b@smseg7 cont ai ni ng P-BN. SW- O 1: 2 drivi ng t heCEUSIO$/034150
ui dA gene and with the napi2zd 3' UTR, was naned
pMONG69827. The nucl ei c acid sequence was_ determ ned
msnmfgctkmv(/ﬁEnépp]@@b Bogpystame)- ccﬁﬁqﬂyn@apnomnatﬁlb'ebor inpgogspms of

pagni S0P wsnbed St Rs prprafagshie] afigniRipach of

&W@§N % ﬁﬁﬂ;ffOﬁ]pNChBQSZQ by di gestion with Snal
Nco The fragnent was |igated into pMONG65425,

V\,hl chDhhdcal#@3p&en di gested with Smal and Ncol. The

the. 5 -aARRE ARG AR R AT NI NG o ™
naned ApYPABBRBINOTbeIRURlboRal d sequence vas
det erm ned Using known net hodol ggé/Pand confirmed t

he
i Nt egAidtlitioodlly, Hé micernnlgs jeacicof m@@@i and TTP and 2.5

P BN%%P@%M goé%gbwnmb%%g}eb%uffgﬁg@gat% el | 048 %sed in the

PE!W 8AQePYn %ﬁﬁsﬁll:%hu% tah oS lforardmi¥ases! 25 c%l@s of PCR were
ragnent was gated i nto pMONG65425, whi ch had al so

pedormetidgeist edywla: tlfirSnas 9286 FoNB@ ecoTdse S6%S fﬂrt3|0rﬁgconds and 72°C

Eflvrgi%glﬁ%sc Tt B el e tof 7l n s odtot 62 the PCR
PMERGPG3L - \Bgﬁh@d '&Héﬁr@lhg t@%’ta%d%%@t‘ﬂ@@ow%ﬁ weRti@bWinnacthe art and

usi ng kno nmet hodol ogy and confi rned e |ntegr|ty of
thaed naipdR2. Lfopé (nsitrogx@ngsierdingTioi mamyznipeds sastryctions. The

forth th d f t bi d
BreHiES RIPER rTE VSBELRIGDCOF bed HBoTATeTAF o Jupsrigne was
RLA) jrhﬁleWsﬁl LML B Yse g Se8E8018BIE Al € r'foﬁlﬁ’tbil PE Applied

contal ning reverse osﬁg I's water ( sat ur at ed
mésry@(%m 200 (The Scotts Conpany, Col unbus, OH). The
pl ants were vernalized by placing the pots in a

GeIRGGHof PHN.SWIL-0:192,PVBIN. Shantke 2, and P-BRGWS-hdidr s
1 ght/day for 4-7 days The flats were transferred_to

a gr ovilb silivmetyeall prefeped praymoter sanencge HBM AV 0: 1 n §-BY-SW2-

B el B - a0 BENAGE ot R WG iaries using

}- igpsdedafet @imBAT b Nétak Odescabel raemw eﬂarmeﬁmmm-t)ﬂub with the
| eaves had fornmed. The plants were bottom watered, as
mmémurw 3 Ismaosn or e @rsmfémé AR ggaciispprmersofiere designed

é?faﬁ%‘%x ai%e f%&l%%cegglﬁs%%n}h\%a tu?e? :ﬂﬁgters\’\fotr Ellength Tm and

ora

89 cathpdaRidap Fotlthe P&b&tﬁﬂ@mﬁé’eqﬁlﬁﬁés Such that 1
pl ant remal ned per pot at 2-3 weeks after germ natj

Onc e tTe tphlabelovwbdgais th@ESElotloneﬁ meedmsi tagplate DNA and the primers

S TREI, S el M PO P e

vg/g @e ekt ai ned as descri bed by Bent et al. (1994), or
htold et al. (1993). Cultures of Agrobacterium

t ume Pr¢ n%f%r STTAMEST 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-K1-E3 #18210 #18209

Primer Sequences
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ABl containing either one of the transformation
vectors pMONG69832, pMON69827, pMJ Sf 69825, or pMONG69831

WowRe0e/08578WWn over ni ght in LB (10% bact o-trypt onBCT/B532005/034150

yeast extract, and 10% NaC24wi t h kananmycin (75 ng/L),
chl or an‘phem coI (25 nmg/ L), and spectinonycin (100
w7637 .5° W%CAEM&T@GGW&C%&MTT 3gEsE@AR NO: 10]

#ﬁi&éﬁ?’ AR AT AR GTAGARA A G [RGB No: 1

?669 % 7CM€@%5FG@T?E@ACW@I‘TWAGQ¢G % [iSBe) IPR: ti2Ng

ution for 2-3 seconds. The excess sol uti on was

#éﬁtﬁﬁﬂecﬁ ﬁ&C@MﬁG@]@CGHe\@AEGCsXTo%AQAM -3t SR B Nididl 3]

o SR BB Tl FOC Tl Fo ATl IsBEEBET 16F

Afi k8o 1P_t6GHA UGS TIARE APREMASTTEADEEFA BN KHB ED NO: 15]

plants were set upright. Wen plants had reache

maturity, water was withheld for 2-7 days prior to

seed hagacesd ampfiverharhsipatperfsmpdsiaiartth tion dbscaibed above for
stainl ess steel mesh screen_ (40 holes/inch) to renove

PeBN:RPC ﬂﬂe1hamé§h‘°e<ﬁ1%te@&n@@§lﬁlﬁléhﬁf§1 BFO@&CHS YHEF respective

Coi enve until analysis. The
§%ae08gn? arlsotm ?ﬁ%ipl?tfe a%ngﬁg#og%%#%ﬁ%m s plants were

surf agegnsgwiid:iaed UWGSPY [SEQHEpNO: phasé sterilization
protocol. Briefly, an open contai ner of (geds

placed in a dessi cat GAP4HR B pEAIcd (suppHie bm%gn%léa%rer)
f h h t | th
dessi darnrs MabPAC o, RPN 1330 the

bl each solution to gexer BEQ GhIND:ix)e gas. The
dessicator is sealed and a vacuum was applied to allow

steri [B-BALSWA-®Y:1chl drbRrel S‘EQTE%NQ‘H@ agdeds were

i ncubat ed for severawtg i zed seed were

sprinkl ed onto Arabi dops E%gjerm na ion nedia [MS Salts
(1X); "ﬁiéc @ct@l&@ the%é@pdcﬂ@élll(ﬁ{ réeidﬁ@ns‘rgi'dré punﬂed accordmg to

t hi am ne- cé{o pyri doxi ne- 500 /L
rsrtaﬁdandmmeth@d g}{;(y(pl]némg 1 WEShY HIS, apd( ol 095% 1?1‘%% CpCRZ 1 Topo
(AR R R i

tl.airapi @, 83113t46 %}{a -Adi5Ch fRairsmofid RIBN.SYV Mbi1E N-BNOW2-0:1:2,
thinned to one seedllng per pot, and were grown under

tomd R-BIGS Wideid:2dl sespedtively. abhs\asquences farihese mlqneawvere determined

?#%ggg?tlajidqr %%q@eglgmfg%let oiic}ﬁeges a% sefj ?ﬂhc\ﬁgtl% A}HP%%J qSlosystems,

%{ng%r eng cgyel opi ng siliques) vvas renoved from each
pl ant” for subsequent histochemi cal stajnin

pl ant sSimélae te rﬂmwpmwml dassribgd rhevefat B RBG&H |1bé@| N001 site

b d t

el B 57 oBPabatanoRs Sl B e dipp A dgporived
| fhogs,l MG R tRHNC BAE O FoVerthe OPORX réeflofisT B1ISHEd tihe protocol
Conpany, Col unbus, OH). The plants are grown in a

geomtimendrainbe rthatenmlmdfaama/ & wpliph dliepsicmsd Foster City,

ht t H D |
Aol Tmefeiige stadioacticBs Here PR ot ed | n o
SP i PRIS3@Y @rpqu ®1950wt h chanber at15/100C
|ght tenperature, 16/ 8 hour photoper| od, |ight

|#ﬂt8éms| £3:CTA /BO0CEARGEEETTAGAADAGATSSB [SEQID NO: 16], and

A TRTE Forkadaci Ao PgRiGeAbTIG Pl sHQ NG g b e

rBRAOMEF DA 383 UE P BESWI-bizgd 1n 70% v/ v
#18206 5-GAAAAGCCATGGTAAGGCCAATATT-3’ [SEQ ID NO: 18], and



ethanol for 1 mnute, 2% w v sodi um hypochlorite for
20 mnutes and rinsing 3 times with sterile deionized

WOR06/036781 X t0 seven stem segnents are cut i ntBCBURIMS/034150
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di scs, mmintaining orientatfon of basal end. Cultures
of Agrobacterium tunmefaciens strain ABl containing one
OAPt he ($BQIDAXN@wB] on vectors pMON69832, pMON69827,

MON69825, . or._pMING9 a rown overni ght on a
PBP&P%‘? %ﬁ&selaﬂ"?ﬁ%&f%&g‘ﬁi s of Luri agBr oth, LB,
(H004past T RECORATIANARMABXN G G- IS AAHNGA ], and
containing 50 ngy ananycin, 24 ng/ 1 chloranphenico
ang1100 [8BOQIDI¥6CcB].nonycin. A 1:10 dilution i s nade
in M5 nedia (Miurashige_and Skoog, 1962) .giyin )
appr ox?rhﬁtR.fPéu‘@% Pfoth% géﬁl E‘?aﬁté‘?n%nwer%ﬂ?éng?% rﬁcgci’rgl% _to standard
(%gﬁiltoﬁgfo@ FEF LRRGHERLRD A T1bhell! in® pRHOPALIRT (THPHrogen)
an e cess Is aspirated fromthe explants. The
exqbalihg @r enaphicedetmsadtrusiices. dolire iresutiter iplasiradse svere named

contai ning nmedi a_conprising. 1 alts,.B5 vitamns. .
(DRGS0 MONGEOR crin eMRNMGS S8 echeitinn; e abhifsic acid
0,01% pyri i _NSJ_,GaVJ. 0 SYL Q- BY agal. . -0:1:2,
1??9“%%‘? 6?@2nz%§?a'em)r9éﬁ ’BA;P.:jg he 6IQ)at§g’s ga?lg Ig)t/%r&ggm 0
WidsPectivelyn | ThE segikmes aift thesd redors wailet SpteBbined using standard
vitam ns, 3% sucrose, pH 5.7, 4.0 /%.
psesEBTBpmEBdplRgiiE SticPah b PHOSPRAgH Bigwyalsesn and

covered with sterile filter paper. Following a 2 to 3

day co-culture, the expl antExammedransferred to deep

o o B TR B oo
C%&Eﬁgg‘g{ {Hel Fronr@F el uchBéLiasHbal atRd. ZBhePromoter sequences were

glyp e for selection. Seven explants are placed on
etinkedltat the Afarker Zenmeks colieyidds aesylang fipr penstrpgfs designed to

fresh nedia, 5 explants. per. plate. . The explants are
c AFROREES ?f‘péesﬁ}o&lﬂjr‘?r’lf’%g&fségt EP“ﬁ“i?vd(;)af},olac':onti nuous | i ght.
T@%@%@@%ﬁ?tm.mmzﬁfeus; own in a growh chanber
at [

in a 16-8 hours light-dark cycle with Ii]%ht
i nt ensiA yl66f BEOfragBaeny confayming R-BMNGRPGebkd BQr® NO: 1] was

oratev e oM RE E SRR RERE iRt SraL AN NS i Ragment was
L;ﬁg%&iiﬁ@ ﬂi&@ngigés%ﬁ_ﬁl'pmeﬂ@s@i eviieH herhies bbed dipeabyd Sith Smal and

nts are ntained in a greenhouse under standard o
c OfdiLt i Firsresiéing [pdinrd, ewmdaning MBNRBECEY! 4tdrivang digsE. coli uid4

vaedr i nistn PEbi i SNEGNERAEE s Rig dt seauence
cqnd gfett%eg%%ﬁ{egs%ﬁ% &Eth%@élHFy 3P bordthed A6 integrity of the cloning

hum Thi s exanpl'e describes the anal ysis
ofjuridiienexpr essi on of b-gl ucuroni dase in Arabi dopsis
thaliana plants transforned wth pMONG69832, pMON69827,

P ¥NIENRB27 oP-BIVEMEL8A12:.u61U8Y hi st ocheni cal st ai ni ng.

The results of this analysis provide a

char act&r 1294t bpnfragment h@né%klﬁiﬂésgﬁ%\l\sw&ro%l He [9EQs I NP: 7] was
2 BB AP B S0 AT i v
gq%ﬁfedqht&ﬂg PlAsrAi dSEMONGSA2.5; onttielh hixd glsb beaiidhiesied wifHSmal and
Nc¢ol. The resulting plasmid, containing P-BN.SW1-0:1:2 driving the E. coli uidA
gene and with the napin 3° UTR, was named pMON69827. The nucleic acid sequence

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

junctions.
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100 mM pot assium ferricyani de; 100 nM pot assi um
ferrocyanide, 0.03% Triton X- 100; 20% net hanol and

wQ2®e6m8978N| 5- br onp- 4- chl or o- 3-i ndoyl gl ucur onPCT/E82005/034150

(Xglue) hi sonme cases the poéetassiumferricyanide,
pot assi um ferrocyani de, and nethanol were omtted from
PREONGIBES (B-BIO.SW2-0rL:2 EGt ai ned tissue was cl eared

ot handh B3bbb et Sresinised e Wide a4 ShRnD X681 was removed
156)(:;%}7 g%@éﬁ Eggzodi %ggeﬁfcﬂ YitRSntal /@H@ NebTed neGr t Wik GBated into

o glycerol (v/v) and stored at 4C )
MM ON6pHTE, oghizhhiedl alEbebesanpimtedweitt Sthalnandt dicoll akhe resulting

N RICAT NS R i —
é’ieb,if PRSP s%&ﬁedq%méﬁ(% I M8 dueiey hely @E%@ﬁ]@é ¥t de@fmined using

eral tine potnts after pollination. Siliques were
Bs8adn¥hbivlagy 48l gaifgmed deditegtity cllthosoting jgicsions. ng
solution to contact the devel opi ng seed. The siliques

PRI®N YRS PesNow3anpnexiusy el y 24 hours at 370Cin a
solution containing 50 mv _NaPO4p]é§H 7.2);.100 _

ot AsShargsbibpi Gpaniente coTEDMEEOR I W2 o FSL R NRY, 9) was
0.03% Triton_ X- . % Jret hang). 2

ERINOYFEH TP B %I_%g&(f ﬁ& &gesté?nug)btrhi%ﬁg aargil lggt% >'T<1_ g”J[“Iﬁaci):r;.lgment was

0o St fhdSlIbNSSYSs Wasick hedred kn chtestedphigh ISni aad Ncol. The
iégg}‘%i. th %?l/r%cubati on in 70% et h. anol / 30% H20 at.

70C. _
fsilting ptisasdieonteiniag PRBNSIY 29ned driipgdhatefsf: Eﬁdi gene and with
t ferred | ut | o et hagol / 300

v <t B e N 08 AR Selnce v

ROBhdVY Sndiiddoseyn SR bbvE{ed) th Gitdgtitie of the cloning
?%F%Fﬁﬁ%)?g%%BN RPC- O 1: 1, ggnr oot preferred pronoter

¢ontwonsed i n pMON69832, none of 10 plants screened had
detectable levels of activity in the silique wall

(data not shown). For pMON@EgBipled out of 10 plants
screened had detectable |evels of actiyvity i . .
si | i quéhigegpmpiyaistorihdhe prog ?if%faﬂﬁaﬁ%ﬂ*t’l%g% F}"%PS’S plants with
MONG9B25,4 6 - 10 ; d chieh BebeRinakeals onto 4-
PhRREIE sl pfover bty BEORANGH UM SPLEfg Bhetl onto
QABhIAJI® cpAtaitting rovergdVOROSES Watd @@Wpfsatupated AMeteoMix 200 (The

screened had det ect abl e | evel ofactivity in the. .
Saatty comanny, Godras, CEBs{ st Werepgmtizedly Hacing fgpots n 2

was detected in the i@ f | s. The flats
L AL aiefn INERERES SORY, Gos BomIBReal fop mtsy

el irahidbrdd N5 fopswindiamiber pir 229€156% ietatiVabiuesdity,3nd 16 hours
. Table 1. P-BN. SWM-O 1:2 EX|8r essign i.n Pezvei,o [ Q,% lifted and
Qoo daySit oy v Deigusiipf o OO FIDHEABFIBIY T b e Sover was lifted an
P- BN, SW2-0; .1:2 EXpressiqn i '

G R o T SDRRHAT ol ERUELPSh o2kt ad frmed
PrBb. 5148 Owleie? bEHBIe SaicRed, i 45 Beadellopiithg ROWobatil 2-3 weeks after

Siliques Days After Pollination Construct. Even 6 9
Igerbfinado5 Piantgsvere thwokeid®n 1@%6@51@93966&16& Wltjl P:’lame& 15-15-18

+so+1u ion (El%g‘%)]i o’}"lpoci'r]a 18& Ottawa, CBM%GER g :bp%g $B& 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.
Transgenic Arabidopsis thaliana plants were obtained as described by Bent et

al. (1994), or Bechtold et al. (1993). Cultures of Agrobacterium tumefaciens strain

ABI containing either one of the transformation vectors pMON69832, pMON69827,



PMON69831 BN _G1903 - - - pMON69831 BN G1904 - - -
pMONG9831 BN G1905 - + ++ + - PMON69831 BN G1906 + +

WO-2006/03678% + + PMON69831 BN GL1907 - - ++ + + phOMESBB034150
BN G1908 - - ++ + PMON698327BN Gl951 - - - Control
SP30052 - 5 The data in Tables 1-3 indicate that the
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%%%tOé rpsMOM%&B SWerecErowa c(vsm@httm NB (104 bacto-tryptone, 5%

P@R&ﬂ%ﬁﬁ%ﬁéﬁ% e 3 mla Glppmhenitol (25 mor)

exjir egsictinomiciAr #bdEapgiLy). an ¢h§a19£8té=ha1 Exatmé ewhs TRhfifuged and

exanpl e descri bes the construction of plant
tlieﬁlfﬁﬂifeélldﬁ@ﬂm b suseessrs 005 Uobit wetrl epluttos. PLIBNBUWBp@tions of whole

pro ked to the Arabidopsis
CHEPRAARE HinP o dbdyd ke ohaBeLhR PR g, resuling
t SoutPoBRbrSYB-cbnds. PTIBLcess é%ﬁloﬁn&mlé fehRRed By Btting the plants on
pMONG9830 as a tenplate with the follow ng priners:

19944 @Wﬁbcc@@@cshmmtt@mﬁ@mmﬂmm@m [sBEQnl Dchi@red flat and

SR R Rrasrbes S ABRAMAR A breseiitoms was removed

ARG Bhe [pRERS WRDQet {ThEWheR HlArdN halGk S oA
condi tions recomgnggﬂé}glbly t he Ex%and |a_1|| gh O Fi del |{anlr water was

e‘ﬁlilglh@ldnﬁ’ﬁ -2 cdays eriof Ko sbesl hgpbstecﬂmcmﬂ evedesas passed through a

f the P t
ot RERRe Biseh Mrser G RRRHIED Reretadtio Lo woka hedaaia seed was
i tﬁeﬂ 8evréd In l@d]ﬁ:r le(ﬁ"é%delbﬁésoat PEIR2 teknpPRBre(uf Y hﬁzﬁ%se n)

according to the manufacturer's instructions
r es ul t Thyg sseds Mian whs treasgsnio NONIEGES, pl&nalﬁ'etms&fqaad Isterilized
ment con a ni

P-Bn. S | D NO
BB BB G PR R 75 BB Gl el seeds was

And Naddssith@r f S
\%lqimgh had been gl%e‘g?gg@wefmpﬁgtﬁﬁ % 100 %PW gﬁbl? bleach.

tIhvénqszsateSn aper py seabingrthe Férsicatoct Hml pm@xﬁaﬁéd H@hWas added to the

IERRC 1P for, 5 Bl GhiriBe 55 TR Semcaras soped fnd s vacuum was

‘-‘a@ﬁﬁéﬂ&@ SRS IR %Sl\ﬁﬁ}%ﬁn{e Rends. THINRROL LN ﬁcubge%ﬁ for several

first cassette containS the pBr.Snap2 pronoter
PoBrs.- Shtgyidized tseedvimaret mmﬂ@nkedmwdmgmhnmanommams[MS Salts

VA, 34300 IR G, B bS48 ML B1: ydonine
GXEI €560 GRgAf); AidlhFEhiid @8@%@/15‘} Nﬁf’bepg:.e@?] &9@5%} raﬂl(.rl]q)hytagar
(0.7%)] supplemented with 50 mg/L glyphosate. Up to 16 glyphosate resistant

seedlings were transplanted to 2%-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 uEm-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



a chl oropl ast targeting sequence fromthe Arabi dopsis
EPSP synt hase gene (GenBank identifier nunber gi:

waeméaye78T nked to a synthetic EPSP synt hase coRETIgS2005/034150
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region (U. S. Patent 5,633,485) and the 3" untransl ated
region fromthe pea rbcS E9 gene. Additionally,
p 923Gy /et timperawenditi howr phateeriodr lighteintensity of 800 pEm-2

S ol AT S B o i
PhrasdEs df WeRinB AR ANV WRBihe e 2ekddveliaad ¥Bihce sterilized in 70% v/v

containing L-AtJCL, CRAtI CE and T-At1CL was renoved
f gthanoEST kimudepRiNg2388lwm hypgdderitefomEQ mitBded anginsing 3 times

Not estri.ction en nd cl oned between the . :
DB S5 UHP Bl At P B SR e BB A S istasg m discs
aRdinbivting deARiRdo MDY 8581 Cultifes’ FSMObRGeRlR MhE aciens strain
was naned pMON79583. The nucl ei ¢ aci d sequence was
d&Béreontrtingsong khdhe wetshiodoitiogy venats cpMiONGRSA21 PAION69827,

i nt ' of t L oni.ng junctions.. pMON79583 used . . .
OVOakEs Cor gt bR et Al « aoiaies Phaet 8t 24°C in 2
i Ao thSER, | @oMObadliryhaHeais %
I[F)>I§ﬂB§nOfS\qf\B%lgio [ .Ein’prii o@ﬁo(?g?pggﬁtéence [SE%}B Iri%agl{rb@trg]cf’ a\f\l/gsm/ NaCl)
r emtaraidg 500mg/t kenamygeios 25 MaN it 8mplemicad @sd il 66 mg/ltdpectinomycin.

Smal and..Sail.. The fra t s cloned.into ..
vl D0 di5om Aswiiads HaqVBeatrath GMEREUSE PRt Fpognd962) giving
' ifgh B LgRBt 1 di REIEh) &RLihOsk ith 1.
tsﬁjglr (B(édlﬁge%?)lgﬁgbn g@é\}/gssl%gﬁﬁﬁt Tgﬂ %@gld ulgi&ln(g %f%% S?ool y1 r}er aag%d with 1.0
ant of dgrudatteritdne and thef @ciesy Braspirated froucthe@mplants. The explants are

(Stratagene). . The resultjng plasnm d cqntains, the

e AR IO PIGh DelbP ES CRGIBPE BeaR OBBTSE410 MS salts, BS
ToiENALL efd R Esr o0SelYERGSne Bl MIESthiaL&dt B91% pyridoxine-
p‘%rmt éegfk)ég&%g% gﬁl Fﬂ:ﬁ ot %Iﬁl,‘éﬁ.@?’ r/\(I)\Frﬁnhgthlﬂlelél,%?1 gbpg})rgs?}éndoxme
ad €y, §enmcehse,vOrsgo bpa, pKpy.2skD amg/bé-banGitieERSPBA). The plates are
synt hase gepe.. This CP4 EPSP t has ene co i ses

S P b b OB g FTH EERUD Sl PASHSEGE: 4 Sucrose, pHL 5.7
r i | ! £ 1.0 . . R .

FE G Bl ehox ) BL R, D085 B! KRS it GRER iPsterile fllr
Asagbt. dBpHowinghald &nd deyoai-tulatre, thy asplagsnee (@ssferred to deep dish
descri bed in PCT | i cagion WO 03/79766 t he

gt plages Wﬁtamlﬂse@ﬁfﬁalféi B5 aféﬁaall%segd@ﬁ&éogﬁa@%g{@%@mfﬁ ed> 1 mg/l
A" S BT, g LR nE B Ml FhBAOLEY f feloction.
PHAE 2R FBAntsase ysdeckdf @t eddheplbteansfiarIraieelanthoy asolyligéenred to fresh
Exanple 7 This exanple sets forth the transformation o
dnedigy b XRlapIsaRes Pt h TheesPddy Aigced iR iy p 1gEQVihyroom at 25°C,
Exarnl&isiono0ybean plants were transformed using an

Agr obact effi im medi ated transformation met hod, as

descr i Dieghrimgfovanéd plahts ap&gSwiPiat eprowth 384ntad 1) 22°Edn a 16-8 hours
this method, overnight cultures of Agrgbacterium

tlightdags gpele coprthailighh gnisnsity ofsA2@ #ERLS | fer guaaly weeks before

AR B fle”BtpepBUER. PEnEMERC O ton' oGl BBk BugeWbnditions
OurBil tnRatGrify. UBh & gesiltamgl atachra® Ihostds kreovdlleted BLanalysis. Plants 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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skilled in the art. These cultures were used to
i nocul ate the soybean enbryo expl ants prepared as

walewensdied bel ow. Briefly, the nethod is a di rBCT/US2005/034150

germine transformation in2® individual soybean cells

in the neristem of an excised soybean enbryo. The

soybean enbryo is renoved BkamplesSirface sterilization
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083t Raissiie forayamiden Lk it ooasRiEmpferfogyamds. i} Ei'gel riton X-
p a nsan VA i AL - - 3
IPFEOBE SIS, SRR SRl Lieg s Ry MR i o
gMdIDnQn ddath @aeeMpespdthesiamarfelricyhide, e pbasgnms fearoeyanide, and
etailed in the aforenentioned Martinell patent. After
snetharg! stk emitted ey the ﬁ?ﬁ@néﬁﬁl‘l&lﬁﬁs kheattaipgd ssye was cleared of

posi t i,V h I f-er bhos, .
T T T
sRads @ferd hotogapstor el odiaasiys oar eansfsrmeis tteda apslution of 70%

anal yzed for oil content using st andaﬁd ”Etﬂé’d‘?'olrﬁ%mples were

fedhranel 3090 2byasiel (wy apdsloxed @t Ar (uatt phetesrap

bR POSEEEL MR sHERFG PRy il ARG Rorr! <

Ar abi dupsietectibilof @Rprebsiqt i ir @inold, yaste § eilrued mieve hartvysted from
the P-Bn. SWB- 0:1:2 pronoter, have a, higher_o0i

. .0 | .
dodivishiel RQ plesish sereral s paEits #Eshnedinatipan siliuge tyere scored with
pl ant s. REFE ref- | St :

P GO Tl By PRI R Rt . T
tdIeMies WiRR RbEited X BhoXianfeBVidenas beXRGrinasdlution containing 50

teach net hodol ogy, techni ques, and/qr conpositions )
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Pat ent p 3/ Q0 ol. : i\ Sy .
ST A OR35S cir
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U S.” Patent 5,110,732 U.S. Patent 5,164,316 U.S, .

Raeanght5intWeateasin 70% ethanol/30% H,O0 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 pMONG69832,
none of 10 plants screened had detectable levels of activity in the silique wall (data not
shown). For pMONG69827, 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
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Table 2. P-BN.SW2-0:1:2 Expression in Developing Canola Siliques
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pMONGH83 1N, BNLEBBOLLAI MS:- 1. -An #sol ated pronoter - - -

pMMgrwéE?:%\il—t%ﬁégp of a) a pol ynucl erti deg sequence i

pM

[ qg\,_@@@é ynucl eoti ge sgequence sel ected from tthe +
nucl ei ¢ acid séquence of SEQ ID NO: 7,

pMONEDST NBM PEOSEQ E) -NO. 9; by a pbl ynucl eoti de - -

oM e ;a1 at- | east about 70% sequence-identity -
0, the segug of SEQID NGO 7, SEQID NO8 or SEQ ID
Conf{@_ 9 that isagé%pabl e of regulating transcription of an
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15

20

operably linked transcribabl e pol ynucl eoti de nol ecul e;
and c) a fragment of trie polynucl eotide sequence of

a) or b) capable of regulating transcription of a n
operably linked transcribabl e pol ynucl eoti de nol ecul e. -
2. A construct conprising the pronoter of clai

m
oper ailhe datakedlabéssal-Aendicate ghaiuthet thagss KOs '%N-SWI'O:LZ

RREROE NG e P AR E R Bnd 10 09008} FHE P BN Y2 sEQ D
oS! AbirY chgaBleast de@in sBliquervadibepirgationin Heahidoapatsiand Canola.

pol ynucl eoti de nol ecule. 4. The construct of claim 2,

wherein said transcribabl egpghyRuc! eoti de nolecule is
a gene of agronom c interest. )
This example describes the construction of plant transformation vectors

containing the P-BN.SW3-0:1:2 promoter operably linked to the Arabidopsis thaliana
isocitrate 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
19945
5°_
CTCGAGCGGCCGCTTCTATGTCGACTGGAAAGAAAAAGTTGTGCCAACAA
AAG-3’ [SEQ ID NO: 21].

The reactions were run under conditions recommended by the Expand High
Fidelity enzyme manufacturer (Roche Applied Biosciences, Indianapolis, IN). The

product of the PCR reaction was purified according to standard methodology well
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5. The construct of claim2, wherein said
transcri babl e pol ynucl eoti de nol ecule is a marker

wW@emwe/03@87 A transgeni c plant stably transfor neRICTMIBE1905/034150

the construct of claim2. 33 The transgenic plant of
claim®6, wherein the transgenic plant is a
#thowh yinedmmtts apd adned8intar h?é?R?r hnBgeni(vistagan) etcasdliagnio the

7, wh the di t d |
L e A SRR e e T
soybeg g1 6.8biLPair %[@ﬁ’xleﬁ‘t co%‘t'aﬁﬁlhgv[e]?;n Smsloal:s akk@. MPNO: 9] was

The transgenic plant of claim wherein the
tréosdr foabltiee yettyn pMEDTPHE byl dgestion cwith e¥malapndeMéail.  The

Seamentges 154 han YT aRe g Pad Per B gl B s ad Not
i FRE rdfbcﬂplp%r FAROEL. dqhgme@t%f' b ®1ORBEFEIAS cHthifE %Chopahne

Ly#
ol " content %h% ?eed of said transgenic plant.
ThPNA aiphg é)rorcter plequrincefand| (mtwpn@q Twhdideileft bheler sequence, with 2

transcri babl e pol ynucl tlde rs te

SKBICETION Gassettes, cp A e ‘Igbﬁ%ﬁggg c aflﬁ’f’ fﬁff{j cassette
]c%ntameth%E%Fgﬂﬁ g o%cﬁél’t an@fT @r@h%zﬁl tMRBREbN TR Gbcond cassette
transcri nucl eot1 de nol ecul e confers altered

BoafaRUith @rd5Scarohmidr fram slzd Bigvosnklgenme Nlmsa(ﬁMV)llsetWﬁ@n the 2
seed of the transg[enl c pl ant fof cl ai.

SeBPiNA: @ﬁ;&e}'ss deviag; He ERTETSIRE cllgme n}E%gP tilase gene contalnmg
tr t

o GUOGRRL ARk s Qluchi il tne ARl Ris STl e BédeX@enBanik
GH@itifiet nudber g&bﬁﬁmf litkvel torasystetic ERFPasnthase codingrragion (U.S.

mhereln t he nmeal conpr.i ses a det ect abl e nucl ei ¢ aci.d
50343 e al@ﬁ (}h‘g?%r upfransaigd, fegiony dromy the peas ﬂ}cﬁe F9 gene

Y e
A%{Hé%rﬁaslbr? lg)lﬂ?@ﬁ\]?% 4 %Bh m's 21‘7%95%%1%% ﬁgeé g«‘firo r(#aet ?eg%ﬁfb@ﬁﬁ@e Th
viegahisibhse sited aredo m‘ithe§i“ M‘g froeotst epb3 off thaE9 3bUdIRi Tgp resulting
the seed of claim13; and b) extracting oil fromthe
seesipid ¥es namgd PREAN $éﬂﬁk|ng a vegetabl e protein,

conpr i t S biaichi NGRt ee f

claim 35911 g?%ﬁeglgt ?oglfct:%ulu% tEhAé pr Otgl n&felrcglm %lhcg rgééQCL was
18moedrEioho ¢ Saf cldndi @dIDONB2380pye digestivrofvith Sall and Notl restriction
transcri babl e ucleotlde sequence in gE%%gnt C

mwm%awb clop a@ epithk PRE SRR EIP%’B@F@P 4R f'3t JIR in
tEFI o4t %/aﬁg C#ISP i 8 &9 Y67 g?igl i e éggu(ﬁ)ﬁﬁ g?asﬂﬁ@%as named

oper a
kept Tde n&elqid:&m‘:&seqﬂ&lcem desdrimibdafsing ]aia‘mﬂ_ﬁ,ethodolo gy

conprising regeneratin pl.ant fromthe pl ané
oand eanfEme theomiqeriopar &?gﬂ?@%ﬂgh‘m?@edp M@ﬂs ised for the

transformation of Brassica napus.

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 pMON79578 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
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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a) obtaining the transgenic plant of claim®6; and b)
preparing food or feed fromsaid plant or a part

w0 beeead78BEQUENCE LI STI NG <110> RUEZI NSKY, DI ANET/NBE2005/034150

HEW TT, CRYSTAL L . ZHENG 3¥El <12 0> PROMVOTER
MOLECULES FOR USE | N PLANTS <130> MONS: 057WD <14 0>
IR\ R dtbAlsyn 66 BPSP23nthddsicedBiR/redign 08d tha 8’1 TR from the pea

G180 158 1 SR 61 2 Prer Qactably. Bhketofs T Arattdopsis
ﬁagzta;zgtis%tcﬁr &et RhdAldhb st R3GHRAH 9CILAUFREMAWE03I9PGHAnd the

a agat cga gadcaccaaa ttatcataaa tatggaactc
hgpigPr TAIR. ﬁaaaadpﬂctactd gtbatcacgatdettRoined using tknown methodology

ttt

o0 an et S e A I 0 I 2 AR50 AL B ARG was
%%t%% BM(%I sAAdeALea fcg'dfﬂ)e Qﬁrﬂﬁﬁ'ﬁfaﬁ@ﬁ of R9B&dl t ac

aataagat ca ctaagcagat attttcataa tattttftta 300

t aaaccctat cggctgatcc gatcggctcc gggaggaacg cgcttagtga
aatattttca 360 taatattttt gatca actgtgagtg

tcacttagaa tctcgsatat aatccaaatc 420 cgacat aaga

t at gatited exhindle éts gfortdt ticaacagfarmdtmat of gasbetng ptantaatith the
480 cgcaaactc ttttctcgcc catgacctaa aaatggtctt

thastmctsategc atlEﬁ(g@p 540 t aat ccgcca ccaaagt gct

ttgtg C { ta}glta}n{st ac% aatt{a%l%ﬁh&f Egﬁ% agpt cAo800 rerium-mediated

gtgtt Agttta atarttatas gcaagsgt aa

Qﬁaﬁlﬁﬁhﬁ&icﬁl ﬁl@ﬂlO&I aadeqtibéd ajaMiragélh(UISt Pategt £13§4,301). For this
attgtattca ataagtatta gctgaattaa 720 gctagtt .
ag@t echtoyemighitcpiteiga ehAgEadEEIgH w1 Rt (g he plespid that

i e

Qﬁh&e‘&%%ﬁn&l&ﬂﬂfé@gﬂé@ltﬁ@f 0@swaabd uainga;mj]ﬂaﬂamﬁmads known to one
tt ggagagca atttgcagga gaaaagt cat aaaa tcgta cattcgccac
t*@tedanﬁla:caargﬁ@h@@ EeAtera isegga Aneslalf, g seylqag embryo explants

ape}glgﬂatre &escglgetcfa@gla\;va ]fr%tf@a{h%(“rﬂ‘éthgtp fs Ddirect germline transformation

into individual soybean cells in the meristem of an excised soybean embryo. The
soybean embryo is removed after surface sterilization and germination of the seed.
The explants are then plated on OR media, a standard MS medium as modified by
Barwale et al. (1986), plus 3 mg/L BAP, 200 mg/L carbenicillin, 62.5 mg/L
cefotaxime, and 60 mg/L benomyl, and stored at 15°C overnight in the dark. The
following day the explants are wounded with a scalpel blade and inoculated with the
Agrobacterium culture prepared as described above. The inoculated explants are then
cultured for 3 days at room temperature. Following the post-transformation culture,
the meristematic region is then cultured on standard plant tissue culture 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
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)
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ccatatattg 1080tctttggtta ttaagccact acggttaaga

W0 200go3E8yt tactttatta agatgcatafc 114 0 at act PET/UB2005/034150
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aaagacgcga acttaaatca caacccgaaa acgaaaaata 162 0
t cacaagaaa agaaaaaaaa accatttatt cac 1653 <210> 2
<211> 27 <212> DNA <213> Artificial <220> <223> priner
sequence <400> 2 caccatgctt tcacgtcttt tgagttg 27
<210> 3 <211> 22 <212> DNA <213> artificial <220>
<223> primer sequence <400> 3 gtaatacgac tcactatagg gc
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<223> prinmer sequence <400> 4 cccacagatt ttctatttcg
gttctcatac 30 <210> 5
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<211> 19 <212> DNA<213> Artificial <220> <223> pri nmer
sequence <400> 5 actat agggc acgcgtggt 19 <210> 6 <211>

WQ3006083787 DNA <213> Artificial <220> <223> priPE€F/US2005/034150

sequence <400> 6 gagaaaccatdéggtgaataaa tgg 23 <210> 7
<211> 1288 <212> DNA <213> Brassi ca napus <400> 7

gggctggtga ttatgattcg at gaREEERENELTH t agtt aattttgtcg
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0" actggt’cat'a actcatacgg at gcagacca gtaagctgga
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Cct aat aaaaa_ca t aaac at acataaat gatataagtt 900
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taggttcgaa ccatgatgag ttctagttat ctacatagat gtataagatg
114 0 atcattactt gtaaactaaa aatactttgt cataatcact
t08. 2gamc s, Sied66agt ag 1200 tatcacactt ttttcactat
aaaaccccac tgcgaaaccc ttttggagta atcaaactag 1260
thSctPég’éféﬁég@géacttt t ctaagac 1288 <210> 8 <211> 848
<‘8352T>a@}}€‘5§%%71 Brassi ca napus <400> 8 gggct ggt ct
gaaggacaag gatgatcgga tatctgcgtt ggaggctcag atggcagctc
00 .S ¥eamy6$38,880at gagacc cagaagaggc tgaacgagca

at gat ggac at gat gaaga 12 0 ggat gt accg aacgagacgt
?@&%é’@ t5’5ﬂéggéacccg tagttttttt ttttccaaaa 180

{Ct htatttaa atttgaatat tatctactat gttttatttt
a g%qtpfq?eg%?’sggglgarttttaat tttaatttta aaaattttaa
t ULS. thateat 8, 589383 aaat a atttttaaaa 300 aaaat aaatt
ttttaaaaaa ataatttttt tcaaaattcc gagggaatgg aggtcctcgg
3665 fetant 6P P1§gaact ttta tcctcggtaa attccgacga
r t teggaatt 420 gtctgaggga aaggattcct
cggéaat ?%ttg’s?gé?ggaactc aattccctcg gaaaattccg 480
agr S\ dtaddrit 5,608t ledlgaaact tccgaggat g gaccatcgga attccttcgg
tattttccga 540 ggaaccttcc gacgaacatt gtgccctcgg
a3 et g.Q9RWt t gt t t cct cggaat 600 tccgt cggaa
a ccgag gaatttgaat ttccgaggag ttatttccga
6?@'%%%#%@??9%@09@ atg tcctcggaat aacgttattc
cusS Jataitd, 62ogmaegat tt 720 tttccctcag tatcccgatg
ttttcttgta gtgtttatgc attatataaa cccatcgatt 780
cgﬁ-%@lﬁtﬁg&tﬂéétccaa ttacctttaa acttaaactt ctggtttctc
a f.t 0,ggccttac 848 <210> 9 <211> 874 <212>
Dﬁ?ﬁ%&ts ras4s4?ca napus <400> 9 cctgcgaaga ttctcagcac
capgaT&Rts a5t t agg gttatttgag atgecccgtat 60
aaaagaggaa aaggtgggtg acttgaagag gacggcaaca acatcagatt
g@%—%@é@}ﬁéa@d%égt gaaattg attgtcttgg ttaaaagatc

ggg&gﬁq%}qg’@cqﬁagcat acat caatca 180 agttataaga

gttcatag ctctattatt cggtgtagaa gtgattagag

240sipdt@ats o, 837t gat t act ctttgtactt gagat agtgg
attgaaagcg tagttcttcc 300 ccagacgtac cgcaaaggga
aﬁ-gg@t@mc5fé?&a%7dctttg tgtcttgtct cctatacaac 360
U.S

. Patent 5,750,876
U.S. Patent 5,773,696
U.S. Patent 5,824,877
U.S. Patent 5,898,096
U.S. Patent 5,942,664
U.S. Patent 5,958,745
U.S. Patent 5,981,840
U.S. Patent 5,985,605
U.S. Patent 5,998,700
U.S. Patent 6,011,199
U.S. Patent 6,013,864
U.S. Patent 6,040,497
U.S. Patent 6,063,597
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30

aaacaaacaa attgtatcaa gttaattgat caagcattag ctaaacaaat
ctagct aagg 420 aactaaggtt taagacagta atacaatcta

w@o@ensd7ara atatattgga gaatttattc 480 tggtttttPEr/US2005/034150

ataatcatgc aaatttaagt cgtta8taat tacgtaccaa caccaaatta
540 tcccattata ctgtagcaaa aatgatgtgt aagtgtatat
BRA8t Ratehis, 003,486 cccat 600 ccttaatgat taattaatta
ttacaatatc gaatccttga cttcactcaa acacgttcac 660
55598@69%@09%ﬂ8%tgcaa cacaagat at taatacttac acgtat at at

c agtacatat atatacgtgt aaaacat gag
g‘?é?%@ﬁﬁg’ogg’gggctttg tctatataag 780 ttccaacttt

(TcRarat 6,098 906t tctt ttcctacctc gccgctcttc aaccaaaata
840 atccctaact tttgttggca caactttttc tttc 874 <210> 10
kD.B1 Rateot &P905NA <213> Artificial <220> <223> pri mer

usgn O ttcatatctg cgtaagtacg tccatgttc 29
ig.%ofa%ﬁt gﬁ’?’%o <212> DNA <213> Artificial <220>
£223Pafennt 6ER1g8Guence <400> 11 cgagaaacag aat gatgaaa

ctagagagac 30 <210> 12 <211> 27 <212> DNA <213>
A S Prtensp, 180208 <223> primer sequence <400> 12

g%g%tﬁ%% B’l%ggggt cttt tgagttg 27 <210> 13<211> 26 <2
J.S. Patent 6,171,640
1J.S. Patent 6,228,992
UJ.S. Patent 6,232,526
U.S. Patent 6,316,407
U.S. Patent 6,380,466
U.S. Patent 6,384,301
U.S. Patent 6,384,301
U.S. Patent 6,399,861
U.S. Patent 6,403,865
UJ.S. Patent 6,444,876
U.S. Patent 6,448,387
UI.S. Patent 6,476,295
U.S. Patent 6,476,295
U.S. Patent 6,476,295
U.S. Patent 6,506,565
U.S. Patent 6,506,962
U.S. Patent 6,531,648
U.S. Patent 6,537,750

Barwale et al., Plants, 167:473-481, 1986.

Bechtold et al., C.R. Acad. Sci. Life Sciences, 316:1194-1199, 1993.
Bent et al., Science, 265:1856-1860, 1994.

DeBlock et al., EMBO J., 6:2513-2519, 1987.

Misawa et al, Plant J., 4:833-840, 1993.



<213> Artificial <220> <223> priner sequence <400> 13

tcgat gccac gaaaat gcat aagaac 26 <210> 14 <211> 26
WE2BM3MBIA <213> Artificial <220> <223> pri ner PGRUSENE34150

<400> 14 cctcatcctc atcctcapcc tcaacc 26 <210> 15

<211> 29 <212> DNA <213> Artificial <220> <223> priner

Sﬁmﬂml,ﬂ&@:»ﬂﬁ A0ept 8 28YY t aaaatagtt cttgacgga 29

<210>, 16 11> 26 <21 DNA 3> icial <220>
%hl%ﬁ*} %@Hﬁ’@ﬁ Ekgt> Qt%%c %ﬁgé%at ggt ctt agaa
@g%ﬁ%%ﬁ,ﬁ@@ﬁ dol1 6@ 105 Ass<2dgy> DNA <213> Artificial
> primer sequence
Patrick et al., JAOCS, 74(3):273-276, 1997.
PCT Appin. WO 03/79766
Rubel, JAOCS, 71:1057-1062, 1994.
Sambrook et al., In: Molecular cloning, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY, 2000.
Sathasiivan ef al., Nucl. Acids Res., 18:2188-2193, 1990.
Tiwari et al., JAOCS, 51:104-109, 1974.
Williams and Norris,In: Near-infrared Technology in the Agricultural and Food

Industries, Amer. Assoc. Cereal Chemists, Inc., St. Paul, MN, 1987.
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<400> 17 aatacgactc actatagggc acgc 24 <210> 18 <211>
25<212> DNA <213> Artificial <220> <223> pri ner
waQ e@pamsre7 <400> 18 gaaaagccat ggtaaggcca at att PCHUSRLD34150
19 <211> 25 <212> DNA <213x#0Artificial <220> <223>
prinmer sequence <400> 19 cttctgccat ggaaagaaaa agttg
CGAAIBRRS0> 20 <211> 28 <212> DNA <213> Artificial <220>
<223> priggr sequence <400> 20 cccgggctgg tcctgcgaag
attctcag <210> 21 <211> 53 <212> A\ <213>
LAr t i Ancisalatedopiemoles )@ ampyising, 2 §’8g}’ﬂgﬁ]ggl@df‘2 FeReRE §gRRd from the

g%%g%{;ﬁ%%hgzotﬁgagg%gaa agaaaaagtt gtgccaacaa aag 53
a

) a polynucleotide sequence comprising the nucleic acid sequence of SEQ
ID NO:7, SEQ IID NO:8 or SEQ ID NO:9;

b) a polynucleotide sequence having at least about 70% sequence identity to
the sequence of SEQ ID NO:7, SEQ ID NO:8 or SEQ ID NO:9 that is
capable of regulating transcription of an operably linked transcribable
polynucleotide molecule; and

c) a fragment of the polynucleotide sequence of a) or b) capable of regulating

transcription of an operably linked transcribable polynucleotide molecule.

2. A construct comprising the promoter of claim 1 operably linked to a 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 said transcribable polynucleotide molecule is a

gene of agronomic interest.

5. The construct of claim 2, wherein said 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 transgenic plant is a dicotyledonous
plant.

8. The transgenic plant of claim 7, wherein the dicotyledonous plant is selected from

the group consisting of tobacco, tomato, potato, soybean, cotton, canola, sunflower, and

alfalfa.

9. The transgenic plant of claim 6, wherein the transcribable polynucleotide

molecule confers altered cell proliferation in the seed of said transgenic plant.
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<212> DNA <213> Brassi ca napus <400> 22 gggctggtcc
tgcgaagatt ctcagcacca agacccatct cttttagggt tatttgagat
wWoGR00gosTgt at aa aagaggaaaa ggt gggt gac tt gaagaggrCT/US2005/034150
cggcaacaac atcagattgt 12 O4ggagagcagg tgaaagttga
ttgtcttggt taaaagatcg tcgtagcata cctgagcata 180
10cat gaat gamgaiit aplangad chiagad,atviicragt tieattagscritebad tpalyinticleotide
Ogé;t t agaag 240 tigat tagagc tttacttctc ttgtattact
modecutegroatars alguechoih genjgntar thyssed e § s@ddranggand pigat.
ccagacgt ac cgcaaaggga actgggtaac caaagctttg tgtcttgtct
11360 Thet atsgadc planic adaclaian ab,t ylereina theygttramaeniliphle polynucleotide

tca gca ta gct aaacaaa O0.tctagcta . act aagqgt
molcaiois AarERRe dualfy it B So5d ALcaif Janty agyent
agaatttatt ctggtttttt aataatcatg caaattitaaa gfcgttact .
12at t dbgt Henseeno Rladta ot LHam t@at‘i‘ﬂég%?ﬁ‘i‘ 4 éfadg%g*a%?e polymicleotide

AR AR B PEA LRl PR P RLEN R 1 cac

660 ca t t t _ .
134 at tAaég Sg g‘%ec ér%ﬁ%%%ggg%%t togf}:;%tgggigwgart%%gg eggged comprises said

cohdly@f atacg tgtaaaacat gagattctat ttgcgaagtc 780
tttgtctata taagttccaa cttttctcac agttgtgtct tcttttccta

14.; ;Eg%gggiﬂﬁe ?‘?I?S&%{ll%g@g&;@fgg%ﬂﬁ Ft Gh&kiPad blit@nlprises a detectable

nucleic acid comprising the promoter of claim 1.

15.  Meal of the transgenic plant of claim 6, wherein the meal comprises a detectable

nucleic acid comprising the promoter of claim 1.

16. A transformed plant cell having stably incorporated into its genome the construct
of claim 2.
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 vegetable protein, comprising the steps of:
a) obtaining the seed of claim 13; and

c) extracting the protein from the seed.

19. A method of directing expression of a transcribable polynucleotide sequence in a
plant cell comprising operably linking the promoter of claim 1 to the polynucleotide
sequence and transforming a plant cell with the promoter operably linked to the

polynucleotide sequence.
20.  The method of claim 19, comprising regenerating a plant from the plant cell.

21. A method of preparing food or feed comprising
a) obtaining the transgenic plant of claim 6; and

b) preparing food or feed from said plant or a part thereof.



