WD 2006/ 036787PCT/ US2005/ 034150 DESCRI PTI ON PROMOTER MOLECULES

| SOLATED FROM BRASSI CA NAPUS FOR USE I N PLANTS BACKGROUND OF THE

| NVENTI ON This application clainms the priority of provisional
appl i cati onW82P&PSRb. 5 60/ 613,081, filed Septenmber 2BCT/HEGOF03415e

di scl osure of which is incorporated hérei n by reference inits
entirety. 1. Field of the Inventio§g§g¥g¥$%i£e present invention
relates to the field of plant nole gy and pl ant genetic
engi neering and nore specifically relates to pol ynucl eoti de nol ecul es

usef ul 10 pROMOYER MOEESUTES ISOLATEPEFROM BRASSICA NAPUSSERRIYE on
of Related Art One of the gogNPINP$ant genetic engineering is

to produce plants with agrﬁﬂ&ﬁ'é‘ﬁb 'Ddﬁﬁi.l‘iﬁibh\%’ﬁff teristics or
traits. Advances in geneti<tengrneertng uave—m-o‘m'oﬁ the requisite
tools totransformplants to contain and express foreign 15 genes.
The technol ogi cal Thidvappietion relghnaribe priemtsfafr pravisiornl saprlicatiofe benzit Non
have enabl_ed [ So.t I .

ol ecul o, Seudli e g pRanRLo 2ok BRAGERMECRE EMY, BEkbiificd b

i ncor por at e bhasfepadeynilctmiosti.de nol ecule into a plant genone. The
gene can then be expressed in a plant cell to exhibit the added
characteristic or_ trai}.,.n.o approach, expression of a gene in a
pl ant cell or a ol pl aﬁfldto?élée[}g‘v?[ﬁ%t“ does not nornally express such a
gene may confer aTHepicseabineepion naitypioahefiflé of plakinmelenmian biolcgy pnd platit,
transcription of. a gene or part of ., ne jn an.antisense orientation
may produce ée’&Fé’ﬁiePgﬂfeém%fa’f’ 8’[01'%?’38%&"8@&?]?%% t°0?°1m‘fﬁﬂe%tf4;‘i °decél;<eﬁru8 i on
of an endpgengusec S§RRsio OF tradk@derch pRisof transgenic plants with
various desired characteristics, it 25 would be advantageous to have

a variety of promdter sPessription oiRelatethdroy pr essi on such that a gene is

transcribed efficiggptdsymé El@eofgﬁ!%{n enbYRC BSSRENNd & B PRUSR HlRGs with
desired effect. The com‘rerggi al evel%pmant of eneti_cglﬁ y. ilsﬁproved

gennpl asm hasgenewicaly derratle tchepsierisies g Iais. | ALTBERFCRNEIHE figmeerns
traits into %ﬁﬂé) RVRBA e LEGR th&E & KSR PRidlo BRBE ﬁlﬁ%‘iﬁl’e@fore%%l
approach. In't i B approach; nultiple genes conferring different

char act erisst igesesof Thenteelmmingicsh advsnces rin it frewsfarmationaans| raeneratipn jhgve

often desired e 1,.03678 ot j
mul tiple gen§’ i 565%?% rgﬁ t@%a%n %}g’g%g o%%ﬁ%%ﬁ%%ﬁﬁ%g%%@g&agﬁ%%gﬁ ed
for optinal econ edsiemiogzohe adhaiiye tsourae, ragd icopei thatopolytiuglestils molecule
regul atory el.enents. In lig of these and other.consideratio it

i s apparent tH2* BB cfmecoﬁ%er ) el égﬁg’3§§%rf%s§%%ﬁpéﬁgce gﬁu %rﬂ;e
el enent di versgiddycharabtetistip @F traift In dhe @birodch Pixpicsddinel aggye ina\ilae cellisr a
pronoters, which are ]%ctive in plant ceIIs,gclglave been desgcri bqe?%{%ﬁ]
the |iter®t ubint #ige Pingges ot taqEm ]é’p%i‘lpfeﬁfés nt lgﬁ%eem("?‘l_c?gﬁicerpfo ©
and oct opi ne Kﬁxﬂuqﬁﬂ&@ffe_!cmﬁ)an&ﬁ biBkch, &aREAH0RBE & HEARIor bAHEINCE Bfie in an

pl asm ds of Agrobacteriunz tunzefaciens and the caulinovirus, .
pronot ers sudhtisgnse paenEHeR| PROREIIUND S fesirabler gifect o Napsverigtg oy inpipiting

pronoter (U %xp;%?sﬁ&@faﬁeﬁﬁ%mﬁ)%ﬁen&caw 355 pronoter with a

For production of transgenic plants with varicus desired characteristics, it

| |

25  would be advantageous to have a variety of promoters to provide gene expression such
that a gene is franscribed efficiently in the amount necessary to produce the desired
effect. The commercial development of genetically improved gemmplasm has also
advanced to the stage of introducing multiple traits into crop plants, often referred to
as a gene stacking approach, In this approach, multiple genes conferring different

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



10 duplicated enhancer (U. S. Patents 5, 164, 316; 5, 196, 525;

5,322,938; 5,359,142; and 5,424,200), and the Figwort Msaic Virus
(FWV) 355 woaomtiessrstU. S. Patent 5, 378,619). These pronot@Enss2003@34150
nuner ous ot hers have been used in thez2creation of constructs for
transgene expression in plants. O her useful pronoters are descri bed,
for exanpl e, idtrodukiSg nRatiEe ends iR b, 1128 ths c4dgens 73 mpdulated @& gentrolled for
5,608, 144; 5,614,399; 155,633, 441; 6,.232 6;...and 5 633, 435 | 11 of
whi ch are i nEBYHBSPEISIARIEITRE 4 1SaEFS E‘g%r diverse rw?ﬁ%%ryﬁfe%efl%mh%&
has provi ded ,aRETRRAN o1 cBRMAERItRNS, 1S eppakrent thatlbptRedl coitf 8L gdnp ek Pvssioh
transgenic plants, there is still a need for novel pronoters with

benefici al expt weulatmy elvmenicdivarsistare suporianiia planthiptsfhnolagsy e is a need
for pronoters that, 20 Lapahl ' Is SH deseribed i

exogenousE genes i # |65%{S%1§%f§%%0§’h%%eagg&@Er@%@g\%gh%@%e en?slc%li eeql111
pronot ers f aille tikrpueyi Gaesehincindd tter nepatine [sgntbéss (@bs)eppmetssiand octopine

required to ful]ly realize the benefits of expression of selected, .
genes in traf¥yarec(95ha RFRNoteR aigds on  HpE G pEns é)???@é f)ﬁ ‘%ﬁ%ﬁaﬂq gt

pl ant geneti ?wﬁéggéi&?seﬁﬂdn@lefc%ﬁlirﬁ%ﬁis R6:125RECHush fa9 thd ERuliffowid 0Béstic Virus
25Summary of the Invention The present invention relates to

pronmoters thg€Calive 198swrisSertomotes (ViSqBatenia.p52605).<raY IS arrernetes withrre

h "sili .wal | f " . ' :
Pprecsi dh oftepererlRi e Pl It AR SRR PR 48P 14z and
wal | conpar ed Atdn0RNnd e Fidw &6 Mdodais Viths  GIMV Y BES waiomofr ef(@8r @utent

pronoters are useful for production of 30transgeni | ant s wth . ¢
desired seed 5378i618). Thesseromerisdad ngweroys athgrsthaye o4 { thgcreafie §

qual 1ty viooBbSRElRl AR e eR i bl R, Vb usol pRIESASHIS tABHYcd,
the present ifowveniip ipiby. Ritsitas PR Sra28 APr 1.447%P8a 5608y 4t 3.Edt3%e

sequence substantj al | ojml ogqu pal ynucl .ept i de €.

sel ected fr or?rqa e‘{‘léi Msi@ﬁi %85%}?5:%% IO% \‘d@é’g %: %?oﬁg%{g@éh%?mab
fragments andeptamkb@nts thereof that are capable of regulating
transcription of operably |inked 5 pol_gnucl eoti de_ nol ecul es, e.qg..,
havi ng pronot er acWhils pyevioua wskthag preyidesnd GamAEels Progofers gsaiw togfirest
sequence provj ded. herein. i [ 1S4 A alitrs 3Rith
20, 50, 75, feHCriphEh T5‘6%ﬁ§%’8‘§ p%&‘gs: oG BN NPy KRR piaites:
750, 900, 10GRnefivialrmpresdanthgactarstion dheattictls, thére dny nedd fohpropraters thaf

sequences descri bed herejn, .including, for exanple, SEQ | 1 SEQ. 1 D
o 7 0 e S R SR, SR i oSS RPRSet AeRIPIog ool
provi des a phgmly S¥RAGRS) MenBRAS rdtabte@ORRIr i pheide PeOPBttedis or levels of

conprising a pol'ynucl eot'i de sequénce substantially honol ogous t.0 a ,
pol ynucl eot i dapresioe repringéde rinlieteaties dienbenelis of xerpyspion ob peeatedysues i

t he group consi sting .of I e L,
variants t he;}@fsge[\]lﬁ%l?%?'ﬁ%%f (li;)s g E‘%}e%tz ’ear%;e‘sl%;%gr%gg%hﬁ%ﬁéwgg&ﬁm

transcri babl e,opel prometegnior de id divatsecul e. In yet anot her
enbodi ment, the present invention provides a transgenic plant stably

transformgd with a plant expressg@imaeyef theThveaioRr i Si ng a pronot er
provi ded by the invention. In one enbodi nent, the construct canprise

a pol ynucl eoti de <Brsupmeesat swyssticaneiaas| t) MHoROPEJBYre desgribed as silique wal

pol ynucl eoti de_seguenc I FedQHE . ISl

"D Xos: 7. b RS 0 it RO Rl BB RIGE RN SROBR B PO
wherei n sai d ¢xpesEpibeof bpersiie liakddygehests dfihieplesels inaths siligbetyhlé compared with
pol ynucl eoti de nol ecul e. .Jn an th%r enbodi nent IE@ resgnt.

i nvention proWd%%er&ISﬁ‘ﬁﬁﬁﬁd-oﬁﬂﬂﬁ?(Wﬁ PL GRS P TS AT 1S HFB’H’IQ Toped
steps of ionc%éﬁfg%@}fié :%gan'tsnt)v‘?chtd'é@ir&? BQer . aTRs8Nhcldde? Dut BfeoRd! Bhited to,
the present invention operably linked to a transcribable C

pol ynucl eot i detennkedsbateippiotsin gurdita belbproliferition rdniofonpirisntauality.




4 Brief Description of the Sequences SEQID NO 1 sets forth

t he pol ynucl eoti de sequence for the P-BN.RPC-0: 1: 1 pronoter. SEQ ID
NO 2 set swbandensétse pol ynucl eoti de sequence for the prrarers208mi4150
5SEQ ID NO 3 sets forth the polynucl @oti de sequence for the priner
AP1. SEQ ID NO 4 sets forth the pol ynucl eotide sequence for the
primer GSP2. SEQ hDonoembodigrest ther prasenhivpaionrpreyide # @eona@efeoeawisimg,a

the primer AP2. SEO. 1D NO S ypucl I

for the pri nErVBRTeods, Neuester ek B phBIcHR BLE' B hRoRag h e
sequence f or sélb@ePrBN. tB¥\krdipkogsidtthepif GG BY NOs: 7, 8, aREY) drRnN@agBese tisd
forth the pol ynucl eoti de sequence for the P-BN.SW-0:1:2 pro er.
SEQ I D NO 9vaaants fihgreel e 33| SPRERLS et Togulating, (Rpscaition "tfh@’e%tly-lmked
P- BN. SWB8-.0: 1; r apEQe ! ; .hhltghjeﬁ ul bodiments,
pol ynucl esoti Bélyg{é(gigeﬁr@em?%r thgggrl%%gljgtbﬁ(g%%cﬁggQ [ NOC aifmsgtlglen
forth the pobyiagaleabtf deeqegueprovidedhercings definedras#empagng sEeast @b 30,

12 sets forth_ the.po ept | C t j 7869

D N 13 sef 1ornthd 5ot 250 0 S, A0 B0 PR 756y SR 100t
#17668. SEQ |{3rNQondéhowetmucleatiidy bhenypof Yt gloaaitdrdeqsaee deeribal hti,
primer #18210. 20 SEQ ID NO 15 sets forth _the_pol ynucl eotide
sequence f or inceding, foreexappln 65Q DR EHERE NG 4t 84 81t h t he

pol ynucl goti de se e : 4 ;
forth thg0 pol ynuc%%@?@g g@&h@%&%{’ftg? p{%%& #al ?%?ﬁ%{%ﬁ%&%g&%ﬁé@bﬁglw
18 sets fort boddn@cpedymisihe atpraeoteecpuenismef opolyheleptiferesquesics 208starGELY
ID NO 19 sets forth the g@%n cligotide se uenilg(%i %or. ttile rinmer lected
#18340. 25 SBemeleREs ¢ UG ROPLR SEHEN S PRI e 8T P e %e%ﬁ@ﬁ’ % SPSF
the prinmer #199¢the 5@ bEdNne 2 536t B Nkt ), §,had POLPAS] PRt or variants
sequence for the priner #1994%. SEQ ID NO 22 sets forth the .
pol ynucl eot i deeredudarsin ofidtiemeg! iseperably)fiskad oontranseripgple polynucleotide
P- BN. 5\\8- 0: 1: 2. %?Det ai l ed Description of the Invention The

fol | owi ng’ defiHP ¥ %ns and methods are provided to better define the
present inventionlaret imvtighiedthotingse thd pesdit ieveytiakprovidena tdaesganic plant
the practice of the WD 2006/ 036787PCT/.US2005/ 034150 5 present :ded
i nvent i on. Ustabbstransiemg yaihp pleat SpEsseien Soutie OEPHREE AJrggeter provide
accor ding 10 yGoRYeALARAL #Pade diboliase Bk @hdhRemBlid!e bBlyhligeotide

rel evant art. used herein, the phrase " pol ynucl eot i de

nol ecul e" r efsequent® sulseansinily hemomeowotebt pobmedeniidd spkNeY sqipetedofrom the

. thotic oria . AR
o "1 bonlel oS iccassistts O Begkh NeRi DAY, Bl uiy FRRNLS. PARME, Bl
end to the 3'thdreWadere@rhidgR8moter is of¥datilp didkdietoed mrandchialid palyeucieotide

"pol ynucl eoti de sequence"” refers to the sequence of a pol ynucl eoti de
nol ecul e. Théngiesddicl ature for DNA bases as set forth at 37 CFR

1.822 is used. 10 Iﬁ)raﬂ%taleéﬁbodhnent, the present invention provides a method of making a

vegetable oil, comprising the steps of incorporating into the genome of a plant a

25  promoter of the present invention operably linked to a transcribable polynucleotide
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.

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

apparent from the following detailed description.



As used herein, the termn "pronoter” refers to a pol ynucl eoti de

nol ecule that in its native state is |ocated upstreamor 5 to a
transl at i owealzo&pd6487 codon of an open readi ng franme (or JIR00F/06068d NQ
region) and that is involved in recogaition and binding of RNA

pol ymerase a and other proteins (trans-acting transcription factors)
to 15 initiate transcription BrAefllﬂsezﬁpﬁgrmﬁtbeéequdmesa native or

non-native pronot u c [é:op_ [ e
pl ant pronoters ﬁ@ﬁﬁ% f)f‘l%? Polrt&?tﬁ%g?ly% Ck‘%b eq%%“88§°1o Ca%y'%#{: 0:f1
t hroughout praRbieglevel opment. Any plant pronoter can be used as a 5'
regul atory el enent for nodul ati ng expression of a particular gene or

genes operably asSttTatdQ: 2 sy thgplpnusiretidpsspuenca kudhe griger GSPL.

transcri habl e polw i LEE £ YAERUSES
t he tran?crl babl yﬁﬁ&gl éej%ftl r&llctH% cﬁglﬁgﬁiﬁrﬁnsgﬁ%@h a
manner that is S|SEQEDN© 4 batt fonﬁxthb]pdbmudwtipc saqotree forsheyomimed GSP2.

i ated. Plant t dyced.th h
Che mani pui at | on SRR Sranbrente pOTBRIGIGe Saielep R Y SLH AL o,
or hybrid pronot em%ﬁq@dj @E&Eﬂrﬁrtﬁeﬁé’@n@l&ﬂd@é&ﬁﬁbﬂt@ £6¢ tBe SAEEDT Snco.

fromone or nore pronoters, for exanplé 5 by addi a het erol ogous
regul atory el enerfiEQ BDaIﬁOa%serts/’éor@vrtbﬁmlﬁnuleﬁowﬁe pagye 15he P1ERY.S¥FL-0:1:2
conpl ete re%glat ry el ements. Thus, the design, construction, and use
of chi met% ¢ irid pronoters conprising at | east one cis-elenent
of SEQ I D NGCs: 7,SE) I2nd098 k&s forctt pblyngldotide saqperes sorahe BIBNFEB2ak 2
| i nked pol ynucl eoti de sequences is enconpassed by the present

i nvention. 30RECleE&ed herein, the term"cis-element” refers to a
cis-acting tr a“S%cht[P%Ql o Lag A @k yo@h@i@%%e Eéal%n&%ﬁtﬁé B-ENSHBNEC
of the overall cont gene expression. ci s-el ement may function
to bind transombfi on factors, trans- actlng proteln factors that WO

B L AR I e

transcription facs BOHD: lnfseﬂgmthtmpayﬂlcﬂe‘oa&emquafcfamthemnwi#lrms.
nore than one cis-element. The Erom)ters of the present jnveati

desirably cont ai nSEQ EDNOrbhals fortythe pelyausigofe %ﬁquﬁ’éﬂgfr EPYBE 17669.
expression. G s-ed ﬁ?‘]rﬁf)t )
t echni ques, i ncl udi dI§ Pet?gﬁggjﬁﬂ]letﬂé Félyﬁﬁl&.}ﬁ?@séghéé??%tg%@nﬁr#%??
nucl eoti des from SE@IB NOndl4 ests fmthe‘.hclpdnlymm@npq: speree forlbiprirnentt 18410.

protein analysis t at i.o .

i nterfer#hce, e%"f% w i? §etf‘ri%)5&1t£ q%?“‘? Oug%e&é%melf?{%‘? DRSS
footprinting by | $ @ OROTR6l 58tk ﬁﬂﬂﬁﬁBpo@ﬂiu&hh@ﬁeqﬁmu%ﬁm@ﬁa‘heﬁmays
or by DNA sequence simlarity analysis with | cno-wn cis-el enen

notifs by convent$SERED NEO: Dﬂﬁﬁfséﬂﬂ@h@@]&@mﬁﬂ%@ﬂﬂu?@?ﬁ@d@ePrllﬁéf#llgﬂa@’-
structure of a ci f 6

substitution) of %%@@E@D}ggﬁﬁcq%htpgéggﬁ lﬁ% %hg%ee%@%ﬁ@:ﬁonag“@é'
met hods. G s- el engEQ SLXHO: be sétbfc&’cl'nthdpblynmmdeadqumtfmmprimer#i)8340.

i sol ation from pronoters that I e such el rrent ey c
synt hesi 22d wi t h 2% NF?a?OF'?té @eﬁa@}l%?qt B SCqUEEE %‘bth B%ﬁ‘ %@B‘g‘f
restriction enzyn@gcg Egﬁgd QIE&§T3ﬂHﬁE ﬁo&ﬁu&éﬂﬁ%@%ﬁ%&% foBRE Piinat #19945,

I n one enbodi ment romoters of e present invention conprise
mul tiple cis-el enﬂﬁlﬂm&lZ@fsetmﬁrrdhﬂl@@ﬂ%ﬂ@ecmddﬁﬁqﬁlem@mfﬂ&s?ﬁébp fragmenfe
overal |l control sion. In a preferred enbodi nent,

cis-el ements W%W%ggﬁ%ﬁﬁu@ oti de nol ecul es of SEQ ED NGs: 7, 8,
and 9, are identified using conputer prograns 20 desi gned
specifically to identify cis-elenent, domains, or notifs within
sequencesg, G s-el ements may %Hﬂ%&mg@ %ﬁd@ﬁ&hg);m@gg@ﬁl vely regul ate

gene expression, depending on the conditions. The present invention
t her ef ore enconpa¥bkedotiowing dafmitionsofand heetbedscire suaviged hpthefier, dgfine the

present invention and to guide those of ordinary skill in the art in the practice of the



NO 9. Pol ynucl eoti de nol ecul es that are capable of regulating
transcription of WD 2006/ 036787PCT/ US2005/ 034150 7 operably |inked
transcri balwbeo@abynucl eoti de nol ecul es and are subst antpciiszoos/o34150
honol ogous to the pol ynucl eoti de sequénces of the pronoters provided
herein are enconpassed within the scope of this invention. As used
herei n, the prtsessiavepancdilesadnendes hefedt lerys aredp degndersiopd according to

percentage 5 of identical cleatides ipn.a lin ynucl eoti de
sequence of anYe@Flgpgﬁléﬁgeﬁ)gﬂg?‘?ﬁg?ié) ?qfl%fg Sir%%f%é% Ig% %1?:%#1{ s conpl enent ary
strand) as conpargduded lRrdigke piatacadpbionidiaeidomhciemnle refers ot the single- or
conpl enmentary strand) when the_two sequences argﬁogtin&l ly alignhed ¢
(with appr op%luhbé debNAder FRN Sy of 8RO ePBIRY; BETydfSs 4 B&éﬁ“iern@
| ess tharn Zoﬁé)eg{xiﬁogﬁclgcgﬁﬁro? %%&L?‘cﬁ%l@%%sé%‘,’f‘e”spécﬁ@elw 15RO the 5 (upstream)
conpari son). Ima alrgnment of sequences for aligning a

conpari son wnddeowed’ ¢dovalstredemoamal.t o t hose skilled in the art and may

be conducted by tools such gs the |pcal honolo al gori.th 1.t h
and Wt er man, theA%WﬂI?’ﬁW= afl‘ei_ ﬁ%entpogﬂnﬂgh??q%rﬁ%éenﬁgergre %{é]ntgéﬁeg%me of
Winsch, the sealaRidate foldchir The dHeidAedned (PRl A Gased aslsd: fgtra 37 TRR §
preferably by conputerized inplenentations of these algorithns such
as GAP, BESTRFBZisEASITA, 15 and TFASTA avail able as part of the GCE c)

W sconsi n Package(r) (Accelrys Inc., San Diego, CA). An "identity
fractionio f OPromatgsed segnents of a test sequence and a reference

is th nb f.i tical t ' . .
The two al i gned ShquercEeh iGN By tHE tarine inaap bR IR n

in the ref ergngaiveeAsens G Miireain. & 5’ the tanthtichal efagr@doe of an open
sequence or a smaller defined part of the 20 ref_er_enrje equence,. d
Percent sequesadag e (aryprotin-eadliag argien) gad ithad i3 JBYR ?"E‘i“? Fefogpan an

times 100. Tg]ﬁdiﬁ gﬁﬁﬁlﬁfﬁtﬂ CF:raQerﬁ B oY HrAtGhY %ﬁ-ﬁ&iﬂg@%ﬂ%@ﬂ%&t@?&f

be to a full-T¢én po eotide sequence or a portion thereof; .
to a | onger palayetradsenptioe Adplartgeomaterl Seal nifiiecdrmontptive promoter that is

"honol ogy" refers to the level .of simlarity or per 25 . L
bet ween pol yﬁ'ﬂ&?%& PHB{;E%ﬁ?ﬁlénc %nﬁtlrsﬁ“t{vg rﬂ%ﬂt#mﬂgtre %eahr? qﬂ%c(t:]% §%1t1ﬁ§12$s't oY all
posi tional 1 gentd 4ok plhnt@hronSRAHBNEE dSidignadnt.t Wng plantiewirotet caribe usedds a

herein, the term honol ogy also refers to the concept, of simlar
functional p¥opgslatosselemenidomedelabng oEBrsivnOL 8 HRTHGRIHBINE A BERes ogergbly

pronoters t hastsocf}gtve gfe%égjél ﬁl%tfetel tég‘%}db?}ph Jﬁ%]vtﬁanm&%g%}%ugﬂe&ide molecule,

el enents. PofyAGEF es are ogous nder certain
condi tions 39 plewtapesidilgatduyedyihei diszeribablé opolymcthotitie xmaistde utoe be

Under these conditions, referred to.as stringepcy.copditions, .one
pol ynucl eot i H@lsﬁ%l!’f@c’cﬂ & Welb@laﬁs‘écf"aﬁaratop%ggﬂﬁ%l%ﬁ ﬁ‘ﬁéf"o?%t%r deRPTALY
ot her. pol ynugl.eati.depnhi f6pbas dthcRia bR bridYeed iRdupR iR SGmipulation
"stringent conditions” I's functionally defined with regard to the

hybri di zat i oof Kiv2QB6mORET 87 BOKIYS 2806 LoB 4dbBemr, ofr bytaide Pemolege| ¢Such

2006 L0 2 BrAgheRiEh 5 A5 i Bk B AL MU s

sequence of ybridizati on proc
di scusseds i Ny PadHHO8 ketefoldtous {egQ0MIry efgtait ¢ agdcyive ploenoterchithits aben partial
sequences of the present invention may be used for their apility 1o .
sel ectivel y poeampiaisiresulsiplyeiamess wlbhs, danfrsise AOMIYOURD, Pt LR cpmeric
pol ynucl eot i g@h%deﬁg&%teg @&%@iﬁg at least one cis-element of SEQ ID NOs: 7, 8, and 9
for modulating the expression of operably linked polynucleotide sequences is
encompassed by the present invention.
30 As used herein, the term “cis-element” refers to a cis-acting transcriptional

regulatory element that confers an aspect of the overall control of gene expression. A

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



Dependi ng on the application envisioned one nay desire to enpl oy
varying conditions of hybridization to achi eve varying degrees of

sel ecti vi twoQbospsele towards target sequence. For appl imatws20s/034150
requiring high selectivity, one will sypically desire to enpl oy
relatively high stringent conditions to formthe hybrids, e.g., one
will sel ect rd@latetratscrption. | Somesid-¢lermendd wndhingte thangrertsansereption factor, and

condi tions, such as provided by about 0..02 t bout..0. 15 NaCl at
t enper at ur edraBscTIRHER (28RS Y 5%%%?5 W%glfgrmwgﬁ%ﬁ%PF rwghploé%%ﬂbalnt?%n?ls-
for exanpl e1elér§en¥.01*ﬁ@%?orﬁ&€rs %%{f’)ﬁ%ﬁt in98n fibh esvadly donasi cfswiieentd thit

hi gh-stri ngency wash buffer SSC, 0.1% SDS, 65Q) . Ag(%r ogri ate
noder at e st rcamgenfeyorcwndiilate gere edeessipr.ofistelemaisipgn bp dientified Ry amgmber

exanple, 6.0 odi um, 1 hl ori.de/ i Ci 4

f ol | owed Sy © g gl %é“&iwgt"i@g%f Tef S48 du3Srhndih 80 acd Bom.
the art. Addjé s08ad by inttdiel Bad proawree DNAaLinding prétbie asabhisstsey OMasehE
selected froma | ow stringency of about 2.0 x SSC a."g .%O%E.%o a_hi ,ah .
stringency dbotapeiing ougthylatsgcnigrionyes, ERPPB??&‘ISI?? iifes Py at'lirée
n the wash sf i BB RRLIES REFRHrldRRd RIRS bhd BARAGKEARSHal il o by

roomterrperaﬁure, a 0 20 high stringency conditions at
about 65C. BoNA deqnieeatimilaritpradalyss wilhslnoben wir-¢lerientomobfst e ponvhetional

tenperature or .the salt concentration e h 0 while th
ot her vald adP¥A] CRFHETFE .Pa’é‘EP@hmg%‘Pg%t ﬁgé @ f ﬂ‘l&(‘)l%sgféla%% 8‘?@% f %%ﬂl ge
m smat ch betyerg fldi@ 1By ahegasds (dieubstnpbal of ofic bamgetnuslevade or by other

Det ection of polynucleotide nolecules via hybridization,i g %ﬁllel . known
to those of ki¢dtiond mAGods: ¢ Cisslemenie ctle Aenotigiacd Py ghamicsk syithesis; & bY
4, 965, 188 and, 2 178 1%353019&&3%% bRl Xudif ciLhEniekioslsy ol Subhnidlizatian
anal yses. ?%lrm?o y can al so be determ ned by caonputer “prograns
that align paidtiwel foelkimauskotides des candn estfuletsgidtion eatynd siies ¢f facilitate
pol ynucl eoti de nol ecul es Eo. form dupl ex nol ecul es under certain
stringenty cOREWPIHLMNAIMCc| eoti de mol ecul es from 30 different

sources that sharg ge.hiRddear 88 HhmbRIbOaE FHEeat Biveitietbongrias multiple
"honol ogues”. Met hods well Known to one skilled in the art nmay

be used to idesteieytsmadimof shichgfonfery adiffrenbisrag tadhe erempll SPRFIAL epe
the pronoters described herein.; E . 006/ P 0

9 exanpl e, cORESFPHr aﬁlﬁe% prlr%lfln%de eglg’ﬁcsi rﬁ%t ggj%%g%lggcﬁe:ﬁl%r B@@%@QB
of interest @BRcges SEHRYN 0 NOeNT,i §,yamgleheard adentiffedusiag prosguiegrprograms
pattern simlar to that of the pronoters degcribed herein, ..The cDNA
sequence?2¢ or daskmed gpepiiigallg do dg‘?’ilg‘ﬁh%?' RN EOHEB ?romlogtfl Within, geguences.
gene' s prondgRl L i h&atil-OR- reSfifte defé cBpradtnedégedin
Patents 6, 09%?'9%%1;%%5, %ggggge§%ggﬁg&%%g§§(%gﬂ i%gorpg{)rat?g_ hereiéné b 8
reference. Abi drenanditipns.t Thegusénptinvsntion teveford erpompassee sisrebmneats of the
northern techni qF;JEﬁS Wrﬁ%/ be used to identify genes having an
expressi on pESHUEFAPIHPFSEr to that of the promoters described herein.
Once these genes RaugdlIffdn, iteepHrisei atbstahitelly hpmolwpbes” sefemyio pelynucleotide
isolated for further characterization. See, for exanple U. S Pat e‘BJt%
6, 506, 5635 anthobcules I8 peneraly; deewpHEEHR stbs ReIGGAt SERRsnEn tdgniity yath the

| ect i t i . I ef 3 c
Shalysi s wni Bioniind GA00! AL € OF BaliByih SR Hhe ARRHCREANEARoules

conpar ed el egheeft thal polyruaketideomolzeulesréinetiontineplams éadirbertrangdeiption aad
i ncl udi ng abundance in EST popul atiqns .in ltiple NA |ibraries, or
exol Usi vel y Besects o a0t 9t Sructse SSHBY Ahirthab ot T0ob el 1
transcr i pti ogale Bt idobnGeghindRBitfUG LR ghiagh-dolhicaud hushinTabbflcally

used for the systenmatic nohitorin ene expression profi

| f
L housandsoof it 25tk 3 BN %rTBYedUackiiel Sl 0o W6lTXdS%,
f cDNA t f ' ‘
2! it anoous PUrrgrtrat HRREL e G AEERSERRIR Sl of g gromoters

described herein, for example, provided in SEQ ID NO:7, SEQ ID NO:8 and SEQ ID
NO:9. Polynucleotide molecules that are capable of regulating transcription of



pronot er containing changes in which one or nore nucl eotides of an
original pronoter is deleted, added, and/or substituted, preferably
whi | e subsiverbesalzég7 mai nt ai ni ng pronoter function. For mxambeozNse
or nore base pairs may be deleted W0)72006/036787PCT/ US2005/ 034150 10
fromthe 5° or 3 end of a pronoter to produce a "truncated" )
pronot er. Ovpemblyniinked asmspritiabls  ealynadlentidp e molesales ednd d are tlistagially

substituted. internally.to r er. ln the.case .
fragment, v&PMIMEORY mee?@y'ﬁlﬁﬁgﬁ#cf%%lcg%g gt;heesplg’#teeéfip%‘g?%&e%mm are
transcripti Qﬂc&ﬁpaaseﬁivﬂﬁﬁ@{hemémlfﬁﬁsh%ﬂﬁbhph it is operably linked. A
m nimal or basal 5 pronoter is a polynucleotide mplecule that is

capabl e of recr uifsivigd hereinhiba@hrege TnsEceplseanenes MisREY | FEPHTO BT PIAETISe
One exanpl e Qf . al t GL1 QLT QNy: i ' i grcgl '

the RNA Bol Yol Bai | hieAGaE h SMRBFBIRNIcTal BINEE! BFCE, Idirbfoc
pronoters cgalypeclpstiduenltculeo(oreitanpinglenieptasy atread)d apiormprred gnesi st

techni ques or by chemcally synthesizing, the vayxiant prgonoter or a

portion t hemebmuclegdiisapleets Wr‘itsccoﬁli‘l’é% sggﬁ)@eaetgpéﬂr&segpenses are

engi neer ed i i Siate YR o OB 8615, @81Bfidhd) or gaps totaling
B Tl e

cis-elenments’t Vv hance, or define the strength and/or
speci ficity lefs thine2(96 axfthercferfise sequengst evepitsnvindew afeprenprisen)n Ontamal

boxes defi ni the site of transcripti I Nitiati and .qt

ci s-el ennt sa%%l%%&te%l SERETPEa Sﬁgrflﬁéatcglgﬁés%ro # B’@%l J(l)ér?!;ll ni t iegtlﬁlgn%nsﬁot%lose
that nodul ateiifeh &N &R arkndaRay RV@hsucteiTyos]s exchmp e local dhinmdogycalgorithm
pronoter may be produced by fusing a first pronoter. fra

t
cont ai ni ng tdfeSmik  apgt Wt@@“:ethén@%?l?gyomlwnbr T gg‘i{;&eglgg’(ﬁiﬁdmd
promoter {1 agEah, HRIEAL FAQih{Hi GlckiR! A Tpotisdn She Tl LONTOAIOIDRI by

pronoter; the resu I Meric pronoter mmy cause an increéase in
expressi on afongntenipet aplymentationd of tessdedrithis sughossAHB ) BESTHET, FASTA,

nol ecule. Pro rs..can.be construct t hat t
fragment ¥ ora“g:%ma‘é’ﬂ@ﬁﬁﬁﬁpgh?ﬁtﬁ? ﬁﬁ@,{mf%}l %)?é%pagée%%%fygc?%gsm
such a fr agr!fsfe%o,tt?ﬁj.r eaMi@éntay WabtioRRl fon sl eEgmdhieot b Stestl wreics @adch
fragments of the present invention can be used for the constrtﬁct{ion
of such chi meferancepesirenasristhemumbercf iestical GARPPRFaES WHCIH PreRATRI Y
variant pronpters of th kv [ ' a ce
limted to, ](%H%(f ?%uﬁh%%n{l}l&gﬁ%g%e'rtrﬂénﬁg 101?&51%6? fCcl grj gcﬁ]%lmgl?%tr?o?ﬁrﬂg@g?fﬁzeg
dupl i cating @hdnce Bt riegithaantiné referpreerseqencd see smalber éxtaeppert of ths:
Patents 4,990, 607; 5,110,732; and 5, 09&, %I 5, all of whi ﬁ'{% @éﬁ’] h%%le'.gn
i ncor por 4 edreByence PeRUSH ) Perier SpugRce Nty fs FepiRenigd; 25, i
with the staggal tho G3RubRBaIRHSE bl & rhdidbolfsddas sapehibdsiriay be to a full-
an

condi tions procedures for the construction, manipulation, and |

i sol ati on of length rvimiucleotides seqguenge or popariiei leesrafder o denga polynucleotide
pl asm ds, etc.b, as 30 well as the generation of reconbinant

or gani sns antfHH¥%screeni ng and isol ati on of pol ynucl eoti de

nol ecul es. | Bs addtheRin, Gieh fMesMology” pefornd e leehnf sisiilagity bepercent

pol ynucl eoti de sequence shown in SEQ ED NGs: 7, 8, and 9 jngcludes.an
| engt h of5 saidanti bpitren aebmyeeotide ssaisres3E A871S /W@g%@‘i@‘bp‘ﬁmnﬂ
sequence thaj |5, C 1'51?@1‘] 1 0GHRN APEEAMeYeid, K @4m homology also
transcri babl %le%tgtpryzﬁegg%éé%n%g no iggttrlle. ' or exarrpleee, t he prom)ter%ya_s
di scl osed i nreSEiBMheNORcept of Simikn furBtions) phopettics nuwne difffereplopalywisdeotide
del eted and stjll be capabl e of . regul ati rapscri ption of o
oper abl y |inR’8EF°]b‘6$:y"n%_c|Pé‘8P$f8fé R R PR % Filbgpus gis
ci s-el enent  ghnand N@oRinElOERANBIEAIIRN £E hofiBg6@ hEn Bndia dettalnl eonditions
specificity such as conferring enhanced expressi on of qperably |inked

pol ynucl eot i they rapka@fedllyshybaidizer toaformt ¢ slyplss mplgoulper drgete these gpaditions,

capabl e of requlating transcripti of o ). ] i

nol ecul es. d.)e%%%u n‘%’l Wl%e%% f ?‘%dét‘ir;‘%ﬁ’t ésrfe %ogi’tﬁll‘b’igﬁ%%ié @?Eﬁqggé.)lé%{;“%#” Qﬁ%@@
probe or primer to identify other polynucieotide molecules that share homology. The

phrase “stringent conditions” is functionally defined with regard to the hybridization



25 nol ecul e, such as a gene of interest, where the pol ynucl eoti de
nol ecul es are so arranged that the first pol ynucl eoti de nol ecul e

af f ect s t hwofo0ea67@an of the second pol ynucl eoti de nol edT®IS2005/034150
Preferably, the two pol ynucl eoti de noBecul es are part of a single
contiguous pol ynucl eoti de nol ecul e and nore preferably are adjacent,
For exanpl eof a mrcdsineed frsbeopsendbiggt nicktie dcido(a.» Jerke Patticplat spdes-apid

the pro rm;[ ﬁrs%gruglgq%: o‘}tin Eregig’ﬁé thl%resdtia i ceﬁybg'lrdl%g?cﬁ{ elsrg%éd% Rlonld28 18 rg%k ez

i nt erest S ereln, rase "transcri babl e

pol ynucl eot i;den ) e caloBrdingdy, ahs nicledtidy sppleyuscifebe prtsentihentibe may be
capabl e of bei n%gtranscri bed intog an RNA

le. . WD,
2006/ 036787 REH s 2thes/ @dityse 3ecEel Jaan {egﬁg\ﬂﬁ‘“ﬁ%? ith poaRiemAYe>
constructs LaLg.@ Febimidbotic hofeolREAgReAt Lhe transcribable
ure

pol ynucl eoti"dé nolé I's transcribed into a functional nRNA .
nol ecul e that i sDiepamisigbre theaamplitdionehvispnek pnevsgdesise o prPIPEIVAYINS

product. Constructs .al sp he caonstructed to b

expr essi ng &ﬁ'{l‘ilg@ﬁs‘ﬁg{ 1?1"510833 |ag1§?vel Vﬁ%l?%%fg?e& 0? ﬁﬁi?@?ﬁl’ (éf ?1];03% WS
of a speci f G BNAIREEC HhCaplicdtdhe febiring Hogh dolketipitgoht el ofpidallg desire
pr esent mvenFl on, conventional conpositions and nethods for |
preparing aridemploygeletvely gl semgend comskitions & fosmabe hyigids, 4dotis Wbl ssifet
skilled in the.art, see f e fo.d e
ot esent Pnverar o 0 Yo SR g ishaRns huch s GRERLLT B¢
linked to apnrrgngeni babld Wetlysueingatiuts ofodbeot5e° e rladuit y7OPC.nke drigho

a 3" transcription term nation pol.ynucl eotide .nol ecule. ditio
constructs rﬁﬁsﬂﬁeﬂ(ﬂoﬂé@o’é@?f %%“Hg%tlglﬁoi ‘?ﬁsﬁ &P lﬁyg’ng}%aﬁl?ri %ﬁ%‘[l o Peeagfhvé For" gh

pol ynucl eot i;dg 233 'SSEN 13N SDAL 88°C)e gihppropdate WHddkraoé
pl ant genes h?% gﬁ%&g&%%ﬁ%ﬁﬁﬂ %@gase MRNA st abi I)?tyggrfoﬁt hg nRNl:A

such as t he sRingehcst ennditivas ithat premoterP¥A ybridizaions fomexagmicoGiths 9fiupg
nopal i ne synt hase, 3. ter.n nati ' VA ugkg~ byt
are not 13 ni ‘gﬁld%oqlﬁ%‘ %%tﬁ§$$§£§{ %%ggaﬁcgi%ﬁéﬁﬁwm@ooff zgﬁlxrrRNA%
pol ynucl eot i gecmt gaswe todhbed skilid i kiayerta mdditoatiprthe sai congentration in the
translation initiation and can also be, a genetjc nt i, a pl.apt
expr essi on cusshstapoen brgsledshipre IGWéH%F%Hﬁ?&b%%wggg&g?é%  dhigh
pol ynuci eot | dg, Il et diekissec 50am Redtio9cke Rt gemewwalipvep
nsttated to en

been 20 deno ance gene expression in plants (see, for
exanpl e, U. SanRetinmtmed om0 WARingencyScoBéitios6E: rogmdemnpEatumy ghqus BaE > to

Application No. 2002/0192812, I €] Peo ra : .
Those. adel i 1HAPTOREEY SCH T “hOMRLEY Can P OaR syt ted Fle R e Sict, ox
mol ecul es My hendaEhy&sufs Qtha sapesmeenttatial riay bdieldvenstanthehitr thb ogers
W th respect to the other elenents present on_the Eom)ter construgct .

25Thus, constariables's shanghé el selectivaverditions Clrpe il _ E}Webreéw‘%eﬂc e
as those proyi ggg%% g}eigﬁgyg}%ybﬁ%ﬁgg atrﬁld. alﬂgec?i’oan_ﬂESEﬂ:uélb&fheeiﬁolecules via

descri bed ab®V 10 a transcribabl e polynucleoti de
nol ecul e so %ﬁbﬂd&aﬂtbﬁ eCtvell ansartd phosorofakils i thetartrasd théd taathings of U.S.
e

flovel opnant aPaps vl aotd s Toae aomarr Sy o U AERLET ] HERfEh
plant cell. |nisome 30 cases, the transcribable polynucleotide

nol ecul e conpri‘ses a protein-coding region of a gene, and the ,
pronot er provi desHbmplogy asac ralset iben deserntingd, dyt icomanter grRgams| gt adisn

that is translate d expresse ey :
al so be consP?lﬁ%llcgeiﬂ’%a%FeqP%écﬁ%%? 1P |3% t@%%ﬁ’%gé\ e Id%g‘{&gégﬁéggsos%fﬁy
ot her si m | afydighinbiccAey unddP e OB ARGAETRETHORR (PE/ N8 kbER: haleRNes fromn

order to inhibit expression of a specjfi.c RNA r’rBI ecul e of i tere§t in
a tar get 3postiffeegnt sources that share a high degree of homology are referred fo as

“homologues”.

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

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



Exenpl ary transcri babl e pol ynucl eoti de nol ecul es for incorporation
into constructs of the present invention include, for exanple, DNA
nol ecul es wo 20®es78D from a speci es other than the tar gt/ gRmS/034150
species, or even genes that originatedswith or are present in the sane
species, but are incorporated into recipient cells by genetic

engi neer i ngexetladsDNAL eerieshany be seritweted naige gglie OF GESUes ob ieEstRnd

t echni ques. Exogenous e or geneti At LS. 1 Nt € to
any gene orsﬁﬁﬁgﬁbﬁoe dt?ﬁg tﬁ%ﬁesglsav}n g%%l%geg m?gtt%rﬂr%gﬂ%?é&n?h%e fF.{he

The type of ,fINRotéBekstsiBed héteinhahexDiRN@aserick forBhideatifiddngrhe dray DA be
that is already present in the plant cell, DNA fram agother gh@ni%s
DNA from a dbddtereiate Hiegsne s promsiter SO NRh g ChURCIERANIAN B M7 IS M 1> as
a DNA nolecyl oplyak BsA9 1 SRNIBOFBEE 28R oRbraAedIBBRIn BY RfdMe.
nol ecul e%en?(%%?l%g@’tg%&’%% ?’lgg?’g%g’o?ﬁﬁrrg’ % ed ve?@i on of amge%e. The
pronot er s ofAlichetdly,¢mandriptionz prafiing oarlebEoninnerthsor teckniques mnyde used to

construct 15 using nmarker genes as describe n [ i
anal yses t ha@enﬁf)bgqna%{l%ng %BF’%P&?SFISH p?ﬁené8%%5;0‘)&%%@{?%%gﬁo%ﬂﬁé{rgg%ﬁghﬁég
plant syste Fﬁﬁreilf‘s Ors€thele b&ieh nbebRhnagtifcaanhke prapedia’ niayfierisolied foy
transcri babl e pol ynucl eoti'de nol ecul e whose expressi ﬁn ggn ﬁ?r%’
screened f orfurther shoraetdrizationonSeendyr. expElfo BsS- Jfatents 1508503 Andr i KES 7,
gene expression | ransi ent S S : ueKi itH
Phe art o7, ersntics (R PoufaRYy A LORU. dchiRSRelaiiiohis 48 o
using a var icgiypuRf-bitded Ndequerct malysis vetrich Bewslsbqueaesy Egmt wnitiplerePNA
exanpl e, types of transient apalyse an include but.are ngt IInNi.
to direct géibearigs|te pecpmppigd s e€E¥ 1Ba§]é'r 9o BFaRalFts; 1Ry Z556R eérla n%elﬁg 3

of tissues i iHash@nh BRIrobuBsSan Halthte aUYARibaR es spertlasvay to
i nterest. St}cﬂa@}r{%\tﬁﬂg@gnt syste?rjgb&oul d incl ggee but are not. |im tgd to

el ect r opor atESih sefs fromt ot @steonfbingtipes 26 libsarieat y The Lansuipdion® prealing,
particle bonbardnent of. specific ti [ : iRkias Of

i nventi of erf@ Wﬂ*é@s‘@?olflﬁfz"%ﬁg%gh&lt élﬁélggﬁlg%és?l{bé ndtgé gisger%téa:shg Fgﬁni&%}g emt o
eval uat e prQipteasisn Sfofi¥:olBpttRusdiagigmis ThisTA ywhip-brseditetimodogy arrays
transcri babl e pol ynucl eoti de nol ecul es, | ncl udi but not |.i n

.ted to
sel ected repbrusendsgefifBINA SetURRes §B ASUPPOST SWdffes BT AGPEALHTE" tan_eouSIY
I nterest. Eﬁ—g}[gﬁhﬁﬁd o a%lo?ﬂﬁtiéﬂ S1463eLOYNAI 9088 drépat&Btoh RVA 383pRE S
via an 30 appropriate defivery systemwoul'd include but are not )
linmted to |d#trehned dritissusdzgpescalioming direot sammgeatiye analyissol exprgesipne r s

enbryos, floral tjssue, pollgn, an i der. j

2006/ 036757 FEPrGER Go) brsisedolos 3 f351af n?Flée oiraBtf* 38ifnces $th a3 promoters

mar ker gene Latkihed WaRthds®géhet.r ansi ent assay. Preferred marker genes

for transient anal yses of the pronoters or S%gﬂ er, fra]g;megcs.g f.{ he

present i nventi onianetheiembpedansstfhpromgtes di ergjn gapbesReAibipd These

i ncor por at ed refere . iR o leotide
%%ﬁ%lt g]dﬁ;la.e %if/ %%%]&é%agenggoﬁogﬁﬂ%a@ Yot vERIRAL iR D holdo

herein incor e constructs containing the
pronot er s or segnei¥e! dhe hobguaeatitle opprendss i therpkadoters of rreprresnt gaersionrag

delivered to the tissues..and_ the f|ssuges ar. nal.yz b . .

appropri 3t e FhOEWARISER Eh@géhﬁisn e e‘i’?ﬁ?h%g or al%ée?%ﬁéaﬁlﬁlf@ egtthlﬂl\ggo%nrd

qualitative a{a?g é&ﬁ?@:ﬁn&ﬁ%ﬁn@@nﬁtﬁoﬂ% ali@atednad fuaiotyriubRofi qlidnat is to
rofile o

expression p e pronoters or pronoter fragnents when
operativel y hierlR@R t¢ mogifeelecitd neplestides @ regipmt @ S69¥CTEes. sthgh wehpdhite,

Thus, in one ferred enbodinent .. a bo ' u fmd1B %
present i nvewgﬁgﬂogg?gmo?ﬁﬂ@ﬁ%ﬁ%&?@éeg%%?gg{m %ﬁr:eﬁf {Eoggsreren}% s
variants, or jdefibNaféNgsh, tdiefepRtcmaspdblemphie sepmuhasiinga PCR-based DNA
transcription, is operably linked to a transcribabje ]gol ynugcl eot | de

mol ecul e 36 hamogdifiatiele gpprerchn &ioithe: et of SbF SBFSEH BVerfiong éo VaRFE 15 2

marker. 15 Markers. f i ' e;PLAGH 6fe OF hHR PIARMALs b \WaNbiighal
i ncl ude, but P?%Ot%ro &{t?m e!c:ilﬁ%l%&t }ngnscri babl e 1poI ynucl eoti de

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

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



10 associated wi th plant norphol ogy, physiol ogy, growth and

devel opment, yield, nutritional enhancenent, disease or pest

resi st ancewoanosayisy onnment al or chem cal tol erance. Thep@Expsea6080 Of
a gene of agrononmic interest is desirmble in order to confer an
agronom cal ly i rrportant trait. A gene of agronom c interest that
provi des a fbendld i3’ sgd oﬁam%nqtﬂatbﬂ)rctd@c%?l OfprmspigAt Bromeyerh &nefopmore

exanpl e, includi.ng, t .not .8l Ng
her bi ci de r¥sY BYE éigarsﬁ%m cmeg fglnggﬁtg é&gﬁlgtg%%%%% it

i ncreased yizgl dr @ o%at@gtneﬁt At Sfdpmotetsemt inclodé rchdung(abaﬁectiagtthat S
6, 063, 597; 6, 063, 756; 6,093,695; 5,942, 664, ang# 1%@%A464 al
di sease r estranseition Ofja Slinimgl BprReta t%‘ﬂ%lcb?tfs opprabipl asal
6, 316, 407; and c §19ﬂ1 730
and 6, 015, gimof Tnfpafieledide Bk ity B Rpkie B LSRR Byf vt

bacteri al dbssslagesegsiont ancendryl. SDnePaxamle 5f5mﬂGtTa1:)S<;nRit0ar mhchmery n

production (U. S. Patent 76 a

product i on alSOtI‘F’%ﬁDéﬁiﬁ‘Smpgl ras nﬁ@?FhB oK a]bcfg%@gﬁsgwp(%elgs gmflents
>, 608, 149 315113 1 @m%%%ﬁ@ddzaﬂlféﬂ SehbRt by st DNl @agdickiStecRaGBRtor
6, 537, 750), h| gh protein oduct i on (U S. Patent, 6,380,466), fruit

ri peni ng (wﬁhema&mﬁyﬁhﬁmﬂméym@hmm?@ ob#PeREPD HisEPokurmn nutriti on

(U.S. 25 Patent 85, 60 Se Pae
5,958, 74% and Ué‘lﬁf‘z gj’ﬂ% %%910?65%@5%%8@%0%0%%1‘1 by 3 i ¥t
envi r onnent fﬁbth%ﬁsr ebBiny siradtan eontbld -clRatms thab aﬁMteleﬂ)apce or define the
phar maceuti c eptides (U S. Patent 6,080 563% ) proces %
Pral (o (U Stomalomas: preiions Pt oot oFdetiPiil Propqcs ShOpgaann”
6,531, 648) l‘%afbfgg&s ﬁeﬁﬂ:hé‘théa aiLBf H@ms&ﬁﬁhc@@ﬁﬂhaﬂbﬂdﬂﬂt 6th&| ciSBRMIEELs

production ( Pat ent 543,576), inproved flavor (U S.  Patent
6,011, 199) , lookted opereat ofdhé transerption Imartam sitg, thatgnadulate tAYASHPREPTSIEwR]s-

production (U. S. P tent ,5,689. 041 i

Patent 87 99501761‘)&)“11’ Phd GERLS Erogf&etér?elﬁ S n%gwgcrll?{ d‘e)%uegﬁsﬁgI ggﬁcr %tlugrgalowr

the patents ﬁ%#ﬁ&rﬁ@oﬁ’t biaute (BE otiveloetis-clenrzar fianh ahepromoterdd @ senndpromA@r

2006/ 036787PCT/ US2005/ 034150 16 A ter\%@tl vel a transeri ba?!nﬁ

pol ynucl eot fregmens| coataimng 8¢ agtivaier cisremah foh e RIGUpitE 8P yElagy,
encodi ng a popcLi ﬁﬁ}nﬁf{e?% RMNeB GircidaRe tlﬂaéxpi;e%biﬁﬁ%ft he oFa@Jagl?t Bked

i nhibition & expressi on o an endogenous gene, for exanple via

anti sense, Rifcribable cpolwppia@&@ moleneldi aPronaters eani karsonsimetenacls dhatd

I b I le (i
ol cave 4 dosion s RaTCTROR e carrery ik BEETEE I AREhh e

mol ecul e t hgh,~808RaERRea qutrﬁinﬂnﬂrpraﬁbbert e cRXERate snd fipfaand ¥ eheor
nor phol ogy change of interest is useful for the pracé %FBOf t he
rft

present i nveresend an@iﬁ@anﬂﬂSW weeds Tyt the eonpirustion tof; fig FLEPIC S ne

enbodi nent

The ri gnt bORASRS droocpyriion st b Ghrilh e RRgi Phepiethl i
regi ons of ftkgudE bl[tlasﬁmdlmﬂ@i i@t ecdnﬁmmmcégtmibmws emdiffengnizebmoiesner
conprising a T-DNA, that along.with_transf ul es ovi.de

Che” Aot GBacABFHSRTE SORIonsyB MEES: fe & AEBGIE: PGh OF CREPE RR. As
the genone gigog 6@*6NAt119%b a{{&les OPIBE! Ul of ablh MR e dhddridifted by
pl asmi d backbone segnent s that 15 provi de replication function
and ant i bi otréferened)e dthpgmef silbicthe afiake Baliliay, wiftothe sfeafg eesopise poateE s
origin of at h as 0r|32

replicati on%gaﬁcdfc? E'jsbec?P?C\/ﬁ%Fo%dl‘?ﬁs an &aea(g:rg%?cﬁ%gtc()ﬁ% o rr%agiﬂﬁla‘i’i

sel ect abl e npg kMlatid T rAgcrSpsledubts @gt WylﬁaleaﬂESméhCula'm i.‘rlasmlds etc ), as
am nogl ycosi de adenyl transferase (aadA) confer r| resLst

spect i ndy civelloas e eapraiffceintecypbinant organisms aqd crﬁ%i‘ﬂg) @E?‘&bf’fe

mar ker gene. Rl ansformation, the host bacterial strain

is often Agrpoég %:gét} urllfzm% l}ltrléef aciens ABlI, C58, or LBA4404, however,
In another embodiment, a promoter comprising the polynucleotide sequence

shown in SEQ ID NOs:7, 8, and 9 includes any length of said polynucleotide




17 pronoter of the present invention nay be introduced into plants by
any plant transformati on nethod. Methods and materials for

t ransf or niwg 2pdanse7 by introducing a plant expression q@Tss2005t034184 O
a plant genone in the practice of thig invention can include any of

the wel | -known and denonstrated nethods includin (g el ectroporation_ as
5 il ustratseahenp thaids canebleral Tezuiing an gperpbly fgsehiraseihag] te e lpiidn

as illustrate 3
o 160, 208 - Eltuacio? xREPET S5 huddehs 1o Hepsca il SHPID ROBE 406 9 may
tr ansf or mat ibenramsatéd bmpdrna:tsedbleteﬂ hﬁd&‘sullﬁai @ptlde Bf mzaﬁﬁg frafgcBRUgrBIT/an
5,591, 616; 5,981, 8 and 6, 38. pro transfarnptiQ S
i |lustrated OPP‘FaUYS}} ph PRppudle ‘é% uEleal O&P]éeqt’nacf‘)lF E%F”eﬂlg?ita
herein by referentRed PomdBishady doafer Sﬁ%ﬁﬁfchpa@'dpk!mﬁéﬂ:}n%ﬁ&f A% N@nfHneR S
are well known to t%ose skilled in the art. Transformation and pl ant
regenerat | orenhaancncg exressionned onserbln nked pobmugleeiids Welecyley IcarigibEssIST

| udi t t t Si
b Ar abi AdBGT LeHEP T SndSCo SURRlE (oSl iam FirSEHER, OF therabl Sk
(Arachi s hyppgaadieotidéthblensss. (e@ise@rehmqsﬂnarﬁwms, pmtlatiso 0( Spf ek D ithe
tuberosun), tomato 15 (Lycopersicon escul entu qpﬁg&al,,fg 9
( Medi cago sawmat)?rs GPIJJPF@H&EJMWCIFQP"PWS%‘?%? STQWI‘? Sgﬁ Sre St H4E a
nmb f H -
number ofy tIRYELRLS %ﬁggwa%fa&b&&e £:8Rc0Es, WRSStANBuTRALifRd «f o

product i % S ants from any nunber of target
crops of i nteddmesits ok nmatifst hérthermadbsnénmolyrtunbomﬁesmi@cuiqftverﬁuibéiﬁutloﬂs

provi des a hod of nmkin [ t

of incorpor #'1’1‘@“? ARG HORE é't%r‘?ﬁm an ?‘51}? Can ]:Feo?m nlw% Q%tr %({eb%%r%efgngﬁt
invention opghahlley |inked to a transcribable poI ynucl eotl de nol ecul e
conferring altered oil and/or protein content, growing the plant to

produce see%ldmb?eoﬁﬁgt%ﬁgﬂrﬂasthe oil and/or protein fromthe seed.
The transforne pl ants nay be anal yzed for the presence of the genes

of 25 intserest ankk tlised eh@ﬂéssth@nphf@ﬂ?efpfdwclﬁo“é? ofqnptenc o iElEy 48 BYY
the pronoters of th e
avvarg of thée ?’ﬂ%? ?ﬁi&i%l %gbal Fie%PCh% ughaidg{jﬁd s taﬂ]%n%tmﬂ
transfor ned gepladatifg pE@hutﬂék&iﬂiBllﬁoledmé hibelge, fotD r1111eh1aa:t cmuéarmgte-stmﬂe:ue;r

but are not limted to Southern.blo ort b ats, .PCR- based

appr oaches, dsublsriianded) DNa Py & PB\EI'B‘FFETCS"’B ‘g‘écrugee rdeﬂﬁeq’rgcf’%ﬁ?’ S d

eval uations, i‘i% andri goagaadi %ﬁ@@%dn‘? &S Sa¥chomous réBl!@atﬁﬁedso risidy Sa
e

i nvention can harv Sted fromiertile transgeni c plants and be used
to grow pr ogmiynuglentideanbionde oheteramsf mplolm@lﬂoﬁd@fndqqﬂlﬁ hiap hesatlingad

The terns "seeds! and "kernel.s" are_un S !
neani ng. | n £hd ﬁ"f}%‘of@]%/o@% §37I9@FP?5828|8E/ {?%%5%%‘? (?’B&Pjtthgnd
present i nverhhcttdheua adecRingesolf erdihe mature ovul e con3| sting of
a seed coat, enbryo, al eurone, and an endosper

"cell proliferati ’ﬂsqdelieé?% the plEse SORePLY Hrlredg I?ﬁe’tscff’lacg’é&l’? ymucleotide

divisions, syg mﬂé QB rPgJ)ﬁﬂotgf %%ﬂ&teﬁ'vﬁﬁy§§ccoﬁa_ I@t%né%ﬁfn@o‘i@polynucleoude
"rai cronutrien cdn ans the ampunt of mcronutrients, "i.

vi t am ns29r mareelhle,nmcﬁsas wigehe of dnteestyl vewepsr ﬁssprdymmleathlﬁemq}e@ukghtare S0

basi s. Theprase nt s.th tr t|o

oi | fracti on?le®g §§Sté’c\%@'i éﬁ?ﬂdﬁe?ggﬁ‘flg c‘E‘)tF %E?‘?%Bléro rﬂg‘) Is?cgﬁd
basi's, whi Chpﬁ?ﬁ/ucié%h&]@fn%fe@hl@eq%reﬁsﬁblyeﬁﬁ'mb SolypMclbstiierRsledulksi @@EM bf a
nuclear magnetic resonance (MAR) (Tiwari et at, 10 1974) or Ru

1994) or neasinglafoontimgus palysnsleqtisa caolesyler g mf@@ @ﬁ@alﬂy rorfiasenbt Bor
1992; Patrick et

the |evel of W rawgte@s ¥ e]fabgrl ]Egcﬁqd Eogé géﬂ%(f £l E"jllg rtﬁélggetgﬁ)?ém%
i ncor por g§ edoj Medlkited RirRcrifidNRIf Yhetesd ofitossst haakBuCi ne, | euci ne,

| ysi ne, methionine, cysteine, phenylal anin tyros thieo

n j,ne
hypt ophan, and 15&&Mmsdseherein, thepheast girpnsribableRol t“gﬁ" mofeqiiey deffrsiiy
any polynucleotide molecule capable of being transcrlbed into an RNA molecule.




Thi s exanpl e describes the identification and isolation of expressed
sequence tags (ESTs) from Brassica napus, using an electronic library
subtract i owormeisshaehg7 Proprietary B. napus EST |ibrari es pares206064186
the target tissue and proprietary Arat2i dopsis and B. napus cDNA

| i braries as the background tissue. ESTs identified 30 as potentially
bei ng expr esMadhais|ape knowih forsntrodpgingt dossiustsviioea tell ihech @raennet that thed

by hybridization... EST Library . Construction .WO. .

S006] 056755 PETTUEITI PSRt dgRORE ‘Sliﬁaéls‘fré'f\ré\é)é%to ¢ fnctignal aRA golgeyle
was const r uctigdid kBltd\vad iRteforefexpresetiesa poadinpedudts OFhgheereUs® be
grown Brassica napus (cultivar Quantum. The isolated tissues L
i ncl ude& si | commirugigd e bg gappble of gxprgspingantisenss REE mglegulss,ti prder to imhibit
pol i natign : : 5- i

PP ash T 1 o3en Aot Gt HARHeoRAASRERGRERE ifltrody G g Brocli O MR gIERER
extraction. RiNAni@s cextenticda dothyosificns dndoetyody fox prepdsh g/a0Ginggopstamts

tissue in |liqui nitrogen wi.th a nortar, d pestle. .The ground .ti ssue
nae T xed wi ahe Bomhochieas el nopndad es HindlBgRe Bhats akikRa bR e R
0. 5% B- ner capyoet hanol , and 0.5% cetyltri nmethyl -amoni um bron de)

plus 0. 1g of polyvinyl pol ygyrrol i done. The m xture was honpgeni zed
with a nortar andCpostpistt bE thdrepast dwentian ygeld Aricdpoepmast a5 promoter

m nutes. The aqueo t ; ' : : ;
ohono! - cHlbor SR (Ta8A%5 A YRRl AR it BGE, Molebuk belibly ke a 31
pr ﬁCi p: t at Sd t[fafllﬁﬂﬁpﬁgle tamtliﬁﬂigg. b@lymrc%adtitlg Orﬁdﬂ:ec&dmal Inv edditien, péon@tﬁ%ﬁs may
et hanol and pelleted at 10, x g.for mnutes. Precipitate

was resus pen_d'éi!luqerp“%é‘feéﬁt gﬂ’&egﬁba fakregiatgy R_q? C{;Btﬁ‘% Igﬁlﬂ‘é}ltﬁ‘?s Fiqpa the
m xture was '3“—%9%%%88‘%:@%3% %J?‘Rgcbrf plark Qfios (Ifggl | 03U TRYto increase mRNA

centrifugation at 10, 0 m nutes. Precipitated RNA was
washed with Z0bbliey bbtho mRMA rsudy astlie PRHderaiigation vasipn of patetceer the eciemne or

wi t h diethyl pyrqcarbanat e, ( DEPC..wat er) . r OXi i
PA vas daod TERRTREraPReq, (g toiohs. ARRIATRAT |ntnfiR ol BeRlr iohd
Pl asnid Syst gnHe Nvintrafgesd Lo (SUDR) o Rk, pdRjuckotidy sblRgult evhide

manuf acturer's protocol. 20EST sequences werge generated for each of

the six |ibr &} edayi@scimneaanitapiedn eznslifion 'Bitialen ead canlse be 2 genetic
identified b i : m i g ef

agai st M SaEE o S et p R, 20k A ohder
libraries angotyneclpathiei cndBenBank¢rivedc Dia dwbtl elbeckomprot@enBeuek (hgvei been

the NII-I ] dat ab tated collect Ll
bubl | 61 y uateanra A R et cris e ot Uee! o' REbhR . Fitents
32a23, 6 (2004)959 {bhama 62 B6gin ©Xp PR dpplastibs BB 2oUZN0192PIZR hrein

were identified by determ ni n% t he frequency of appearance in all
cDNA col | ect ieresporgiad udeferesel Blosspddisignal Hipgkean: gvgh dewesreary regulatory

identify clo i £ ' j Ol '
ccroen vas. ¢ RON AORRdsafolb losTihg APREL pmh SEEOTH & BUL B RBLERous
Program The wtlxrebpebt iatheshaedatansgaesahionehepromotes ednsasctt ar get
libraries. Al avajl able I\/bnsat\lj\%gé)pro rietary, non-silique wall

Brassi ca Hapus ¢ DNA| BRSFICESs Ol e Propeaimyentigt QRIPHEh Bl Sidsas thase
sequences t hahWeIEInPSIRG ERINOS ANY 288 o Be nlddlmatas| defirded @BoRUbpdively
present in any of the background l'ibraries, were identified as WO
2006/ 036787 Pdifkebr00 sangdb& e polyrustactidg miokesulesp tag e dirged trapagriptingy of said
i nvestigation. Th 00 ndant. ressa Fngd :these.criteri
wer e char act gfainﬁcéﬁ’ a erRogﬁl?lfgle&?‘fet %ggecglgq%eanggszreggg\;eée i]}rln'ang Sérga ft}osgue B

overl ap wi t h deh€opriiédtaldlatiei@ng@n infsiuaish é1 safivdonSiee ints QLGN CESE Wesdne
elimnated for significant identity with retrotransposons. The

remai ni ng?¥s eaEERcBS tigscsbite RolzNysicetde BleriscamagS Aot wepesien of
CDNA librari giz%égnlg,r én\ﬁeﬂe tggég’lg(‘?t!il‘éﬁfgﬁidésofb& ftraﬁgc?ﬂi%rf bPYWeIncRbch nﬁa@ﬂrnéolecule

fl ower, and opl ng ty-nine o ese sequences we
that is translated and expressed as a protein product. Constructs may also be

constructed for transcription of antisense RNA molecules or other similar inhibitory



15 (Schl ei cher & Schuel |l BioSci ence, Dassel, Germany) using the

Tur boBl of ter system (Schl ei cher & Schuell). Blots were hybridized to
r adi ol abel WwedoehE#As deri ved fromsilique walls at 10, 2&5T/&3005A8415@Nd
50 DAP, al eurone/seed coat, devel opi ng enbryo (15-18 DAP), fl oral
buds, open flr}%r_, | eaf, . and root using the SMA RT cDNA PCR
amplificatio {0 OESHST 5 B&Eesrpressiorphm krecific RINA gnolpgiije eftintredt g tarpet
manuf act ur er '1g,s&Qyi nstructions with the addition of radiolabelled
dCTP to the final PCR reaction. A nunber of the clones were

el i ninated due to Expinplaty zatiaibable pidiABlcotidd meleeuldte firv afofpbon into
devel opi ng enbr%f)uﬁ 15- %8 DAP),. fl or al_ggu%? open flower, |eaf, and/or
root. The rer8f 7 PEeredt puention dadjudes fofr ei3Ewlca ANA grolemNRTOI geines
CDNAs ( BDsBi Grgzh 8R3p&5s Sl itved j f [ at..10
15, 20, 25, 30, 35, 40, 45, 25@%%8{5%,&93% bR gph i Bl biad O
devel opi ng et pissqt 5n 118> B speties hal atsuidsorpopten iffoaaeipient el hyagetetic

root. Six cangj: i.di edom nant | o silique |1 and/ or
al eur one. Ongg@]q %@Eh%ﬁ%?zeﬁg@ B%a@l H%Sé(fa?yreﬁ?%?%fl Breh“?? Ec isRfaques.
Cl one LI B415@x08@oRd gifle-oddenais ctddantitiftehdado acfei8iany g@UrIHSL Tndibule

the root cells. .Cone LMA153-003- R1-K9-Cl was characterized as being
expressed i n & 1%1“1@3‘&%" vialo| 2 regipietit eitle/ Shselare e PNAgingludpdin the euegenous

Cl one LI B§15694 Z2aiRindfldeD3NWeHaCR g%{eﬁpi&a%ﬁ gx(faln'f' BB PNES c?rrq a,i.lo er

silique wall, aleurone/seed coat, and"r

11134153- 011 pRat, RNA&Frowas ddfesamb otgenismeot 2RNBajengraed presatly suth &id DEue
wall, WO 20 60/1300§f3787FCT/ USZOQS/ 034150 21_.al eurone@&eﬁgd i:oat, and
open flower. Gione L PEATERS B T RISk mesreq ke 8fikr ot wglegele gacodypg an

expressed i nanifeisl on@bsigied veginh of £o@fke L1134169- 008- Ql- K1- D8 was
characterized as peing expressed in silique wall, aleurone/seed coat,
and devel opi ng enbf§ 8ronegtes ¥ thapresens imwRtir] canobeCincorporated info a construct

LD34156- Q3 2- Rdiz K1 IRor - Rl 3. _ar .
(34156 005 Rk Re s ob ks dd b et 2 eals patyses e propidp an
but cl one LBBwli@Ee)08-gRle Kipréskioneinestatde ipldne dysicind) € iARGush @D et Siffase

sequence. Theg correct,clone designatjon for L1134156-008- R1-K1- A4 was
det er mi ned t omﬁrzwﬁﬁeﬁl5%%(5%3-%?%‘139@%&%1? BHisiseadeomolecule whese expressisne

describes thead 5Oka@téRl BF oPs4TBd & sSREVAHC EFefhb@ '
usi ng the EST sequences identified gbove. E}Gengme V\&Fﬁ%ﬁﬁé_?ﬁr%%&sg‘:’m
Prepar ati on BfPAZSIOBAINEPISEent @a5apS avgekeovimn toy dutse dbfashill loepilte fut.0zErandient

liquid nifro i [.on. The tissue was grqund to a fine
povrler 12 n A de sk P Hen 1Bk BRHE p1Be el S5liee b
liquid nitroDdid déppryosyistentse | Bor @x e, apfes Off t@haei AndlySs Wen Wakide but are

transferred 1o a L%ec{l]kﬂri fuge tube, Six mlliliters of 65C SDS
extraction bl PR e 2epe S8H RO, elpatropomtion ©R PArticle bambeagive:nt 5]

rl\nla)c(:{ ’ rlg- Wa”gr 5%-?%5232%? Ri@hsiéof plant Bdshy WaSe AHAAGh sPSLes R iRLR s SRich LR sient
systems would include but are not limited to electroporation of protoplasts from a

25  variety of tissue sources or particle bornbardment of specific tissues of interest. The

present invention encompasses the use of any transient expression system to evaluate

promoters or promoter fragments operably linked to any transcribable polynucleotide

molecules, including but not limited to selected reporter genes, marker genes, or genes

of agronomic interest. Examples of plant tissues envisioned to test in transients via an

30  appropriate delivery system would include but are not limited to leaf base tissues,

callus, cotyledons, roots, endosperm, embryos, floral tissue, pollen, and epidermal

tissue.



20 vigorously for 30-60 seconds. Sanples were then incubated at 65C
for 45 mnutes, with inversion every 15 mnutes. Two mlliliters of

| ce tenperwbun®/ddgpot assi um acetate sol uti on was addedcmitocasakes
were inverted gently to m x, and thenii ncubated on ice for 20

m nutes. The sanples were chl oroformextracted by adding 3 m s of

chl orof orm t o eachyuiverabied os Isakeimglegearkbrygeﬁmrcaﬂ@ermmdtiesa trﬂm!ent aSSay

sanpl es were 25 th(fn %%ntrlf % 0’?0 R@% for 20 mnutef ¢
super nat ant WASCHPY TEFSEH BEHF gtFFnﬁlePta?@ysﬁfo G RHOFStH Arii©es ef@&%‘a”
in a clean ceptff Fl@@&ﬁuﬁ@entmelﬁmﬁewsG@Seg‘dnﬁl \Bedafyit S3I5H9RY02 hiatein

of 100% i sopr opano gentlfy xed by invertin e tubes 3-4 tines,
and then centimdoﬁlucgatn@ baitreferenoy) oRPIAEEgene (US Reewisd 49184} boppswamsrated

was poured o nd t Iet r%éa 0

sol uti on élp fsn SONSﬁ?nfon? is égl?afﬁﬂ% rdélﬁo%%coplp{fal encﬁggm%%f
diluted in 1 gptrab i - riGharkerOgeit EEEI'A&hveékdvml theeisshies3dOthoftissues are
anmoni um acet at e/ 100% i sopr opanol (1 7) .was .adde Ie@awer e s
vortexed and asplyreddty the gpRyoRERl FisFhapisThirnepdia gOT-’Qg‘selHl ﬁg?lﬁlgﬂtlgﬁpf
was WD 2006/ 44 304 30 ROMEAE RS foter®Rfckh@sRBIpkSRle of
was washed W@%ﬁ%ﬁg ﬁz{lﬁ?gggs/ésg?h%no Ql'he eth anooe\;/vas Eg;él'mnt ISy phéile o
decant ed and thderopsitérstor pasmatbr @mtntsowlmnrommpwdn linked t9egraips @%@gronpﬁgc
pel l et was resuspen proxi mately 200111 TB Buffer (10 nmM

Tri s- HCL '8Hg mif rﬁ%ﬂ“@?ﬁ‘%}ﬁ rleuaaftﬁe resul ting DNA was used to prepare

Genome \Val ker TM | iafd! inGshepréfelrtOvhbglihbe, apslyhatdotide moetecum:fmmemht
prot ocol (C ontech, Pal o A'to

| sol ati on of P-BN. RPC-0
The P- BN. RPC-igvention ap shoysm it SEQJQ) NPs o Sef &4 eegments.ceEsants, Ncﬁ‘%ﬂﬁf“’es
was isol ated f t F,}}?gtli I af 1,88 819SEikeRed ARRY&ribabl
Primers were dég%ngégab%%?% Argg 1{%4&%’:&0?6?5‘ gﬁpéar grret gr s for eﬁlgil ’
mel ting tenpegsodjnuckofidanoleauld thwpsaertﬂaefme sclortplls,i sciegngbld, pomOLEHPée marker.
avai |l abl e EST. s que ce of Ione 15 01

PCR react}%on r B R ?H’@c‘@?r? SIER%IPVWIBPéI}G?Sde Q%t at“ﬁ%(’t HHA

tenpl ate and &A?ﬁcﬁlﬁb &0 uBlEbtiRr %oie@ﬁﬁs | encoding B-glucuronidase (GUS), green
5' - GCTACGGCGATGAGAAGA TAAAATG 3 E@? I D NO 2], and 15AP1

5' - GTAATACGAGTOAGTAT ABIEID- (ST, dmcdierge CB]plqt@Bbﬁla? enfespnBpjotic resistance,
Bi osci ences).

using stand oS ?IQE%%S she coﬁ%fjlhteﬂ)?cgdea%éﬁéec apkom REAHNE rddBBinks HaRlcpd

ues We art. A second PCR reaction
was then per figelBagUgioag éﬂmedihgrﬁltotahmu ronf2fing mpdsisfancat tb o kaymngyduc (oHE),

the tenpl ate andthefoll rimers
i 20 hygromycin B (aph R pstreptomycm or spectinomycin (aad, spec/strep), and

gentamycin (aac3 and aacC4) are known in the art. Herbicides for which transgenic
plant tolerance has been demonstrated and the method of the present invention can be
applied, include but are not limited to: glyphosate, glufosinate, sulfonylureas,
imidazolinones, bromoxynil, delapon, cyclohezanedione, protoporpbyrionogen
25  oxidase inhibitors, and isoxasflutole herbicides. Polynucleotide molecules encoding
proteins involved in herbicide tolerance are known in the art, and include, but are not
limited to a polynucleotide molecule encoding 5-enolpyruvylshikimate-3-phosphate
synthase (EPSP synthase) described in U.S. Patents 5,627,061; 5,633,435; and
6,040,497; and aroA described in U.S. Patent 5,094,945 for glyphosate tolerance; a
30  polynucleotide molecule encoding bromoxynil nitrilase (Bxn) described in U.S. Patent
4,810,648 for Bromoxynil tolerance; a polynucleotide molecule encoding phytoene
desaturase (crtl) described in Misawa et al. (1993) and Misawa et al. (1994) for

norflurazon tolerance; a polynucleotide molecule encoding acetohydroxyacid synthase



GSP2 5' - CCCACAGATTTTCTATTTCGGITCTCATAC-3" [SEQ ID NGO 4], and AP2

5' - ACTATAGGGCACCGCGTGGT-3' [SEQ ID NO 5] (supplied by BD

25Bi osci engeosob@7 product of the PCR reacti on was purpdmes2oos/034150
according to standard net hodol ogy welis known in the art and cl oned
into pCR2.1 Topo (Invitrogen Corporation, Carlsbad, California)
according to ﬁ%ﬁiﬂﬂackwAbS) gestuiistdrin Sethesizvan Fhd. ¢1680) i Rderplcasabulfongiirea
named 2d11-2 equ e of th| 0 ter 30 usi ng
standard seq u]é‘ﬁg’ic}% 86’%&%% @gtm%%ﬂ??ib‘? ag'eqﬁg@f%alufosmafe and
Bi osyst ens, (ﬁgﬁbg@sﬁe}meCA) To facilitate further cloning, an Ncol

site was added to the 3' end of the pronoter fragnent, follow ng the
PCR protocol reconieraeddrbipredendodipaat, yypolynucleotide molecule of the present

20061 036787PCT. LER00Y £34190 4% [P L4'P0 (P ARRL) oo MO SLETR

Briefly, approxinate nano

tenpl ate and mﬂrﬂoffce@dblﬂsmm@gﬁﬂtmmhpﬁmﬁal@ fbpafabhhﬁnlmll JtoOWI mscnbable
primers: nco (%CN%??) 55! gﬁ(%AACCATGGTGAATAAATGG3 [ SEQ I D NO
6], and AP1 [@é@n} repleqifle; tat ed) SeiisoRlederonomic intergsty i Ap Apgd hergip, the

m cronol es e fee ”
Al Taq cof st TS i HihEse Mitts 15 i dbieptifinicholte moecute

t he reacti on. thﬂf ulmludaﬂ biuhiis inat llnnf@dlbata ganeathatopiGvides aldbsrrabiejtchsract%tic
cycl es of . PCR wer rf.or.ned cIe define as,92C for
ctconds.  ¥bC et el g Hehlady afskoifh et A4 Gigaog vield
cycle of 72C furitidnari dﬂﬁﬁ@&meﬂi{lGéhslaﬁséd(bicﬂﬁesﬁfresié%cfcﬁ EBAOhmemtal\es chemical
purified according to standard net hodol ogy well known in the art and

cloned into pefpaieeToly %ﬂﬂﬁ@ﬁﬁ&ond&ewenad@@@mnﬁ@lq sitgrasius desingblsrinsorder to
i nstructions. kg aﬁﬁ‘gwntohﬁ&ng J%EB?tfﬂlt Was R OP@%%%&%&% SONRILES
ard guenci ng

of this clone was 15 determ using sta
net hodol ogl esbemsfisiet agmnmmmbiyaiPE) Ampl plemis Bnayslystferrsxamlﬂa,l mthdmg,of:ut not

P-BN. SW-0: 1: 2, ..P- Ve- 012, and P: BN, il
wal | pref Er r ?%ﬁb o0g SRS OmIBISER 016‘3 iesfganﬁﬁ gr{ISS&Qtenté él 435
and P- BN. SVB-£:d15 263679, insfhaidedclfi (orm. @a@n@mm%\ainw IM&dl iyay i ipBRnts

using 20 a procedure simlar to that descri bed above f

P- BN. RPC-0: 1: @06& B9V O3 aALs.823.0R5% P 9§2 ﬁ%taﬂ@uéxhl%64)Fﬁmgalhbseaserrss1stmme
r o_und PCR re ?’ﬁtenﬁr 5 4¥s §71We§ ?’7’9 JS%r @%QO% aragf% 5?)%@%5{' vitus

usi ng the man urer' s pdraret’ers fbr ehgth n and Seqten
conposi tion, rﬁasmandzmﬁj SquﬁaoI‘s i5\304F3T aﬁdaq;memeees), nematode resiktaged @DS ePatent
bel ow shows t%]f g&T clones used as te nl)l E‘,‘Ltlg DNA and_the pri
used for the ¥FFEPIPDoAAACBERITEsR TS0 U ohé aﬁﬁ%ﬁéﬂﬁ,@ﬁl)oﬁtatqheplpfigqt@a
pronot er SeqUeNSePateRfsOBB56876 and 6,476,295), modified oils production (U.S. Patent
6,444,876), high oil production (U.S. Patents 5,608,149 and 6,476,295), modified fatty
acid content (U.S. Patent 6,537,750), high protein production (U.S. Patent 6,380,466),
fiuit ripening (U.S. Patent 5,512,466), enhanced animal and human nutrition (U.S.
25  Patents 5,985,605 and 6,171,640), biopolymers (U.S. Patent 5,958,745 and U.S.
Published Application No. 2003/0028917), environmental siress resistance (U.S.
Patent 6,072,103), pharmaceutical peptides (U.S. Patent 6,080,560), improved
processing traits (U.S. Patent 6,476,295), improved digestibility (U.S. Patent
6,531,648) low raffinose (U.S. Patent 6,166,292), industrial enzyme production (U.S.
30  Patent 5,543,576), improved flavor (U.S. Patent 6,011,199), nitrogen fixation (U.S.
Patent 5,229,114), hybrid seed production (U.S. Patent 5,689,041), and biofuel
production (U.S. Patent 5,998,700), the genetic elements and transgenes described in

the patents listed above are herein incorporated by reference.



EST clone ID Primer 1 Primer 2 P-BN. SW-0:1:2 1.1134153-003- Rl-K.9-Cl1
ﬁléﬁSg\A¢8ﬂ7636 P-BN. SW2- 0: 1: 2 1. 1134156- 012- R1-KI - D2 #17669 #17668

- BN. SVB- Owd:2806k34784153- 011- R1- K1- E3 #18210 #18209 Pr i iAyUSSOBMENSES
WD 2006/ 036787PCT/ US2005/ 034150 24 #1i#637

5' - TTCATATCTGCGTAAGTACGTCCATGITC- 3' [SEQ I D NO. 10] #17636

5' - CGAGAAACAGAAT GATEAANCTAGAGAGAb Ble pelraudidtRiOmdladules tat668ect the above

5' - CACCATCCTT

o T OOATCOCHERARA GEIRPRRGARE oA TP RS RA A 1l that caises the

5' - CCTCAT I

o | GO AR Ao chsioh, OF ah ilehol Hendl 482 QRhunpl pia antisence,

grrg:\ll 1|‘? :3 (c::a'g i Mﬂwasortdwmpmeasfcmrmecﬂate@ imreichanisnso TheaRNdeewd plsel basospialytisy
- the first und. f

respective %3$$ eP@ﬁél%safﬁ@EFg%ﬁ?éF%e %:E%ﬁ& ? 8@%%%%%?%%3@?ﬁﬁe

P- BN. SWM.- 0: Jy;oizSk 2 T QatyPpdmcdotidsdnolecule that encodes a pARAN [oBERRIN

5] (supplied by the manufacturer P- BN. 5\\2- 0; 1: 1GSP1
and expresses a phenotype or morzahology change of interest 1s use{ﬁ.l?liz'cg t\le practice éf

the present invention.
The constructs of the present invention may in one embodiment be double Ti
10  plasmid border DNA constructs that have the right border (RB or AGRfu.RB) and lefi
border (LB or AGRt.LB) regions of the Ti plasmid isolated from Agrobacterium
tumefaciens comprising a2 T-DNA, that along with transfer molecules provided by the
Agrobacterium cells, permits the integration of the T-DNA. into the genome of a plant
cell. The constructs also may contain the plasmid backbone DNA segments that
15 provide replication function and antibiotic selection in bacterial cells, for example, an
E. coli origin of replication such as 0ri322, a broad host range origin of Sreplication
such as oriV or oriRi, and a coding region for a selectable marker such as Spec/Strp
that encodes for Tn7 aminoglycoside adenyltransferase (aadA) conferring resistance to
spectinnomycin or streptomycin, or a gentamicin (Gm, Gent) selectable marker gene.
20  For plant transformation, the host bacterial strain is often Agrobacterium tumefaciens
ABI, €58, or LBA4404, however, other strains known to those skilled in the art of

plant transformation can function in the present invention.

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

foreign polynucleotide molecule. A plant transformation coustruct containing a



AP2 [SEQ ID NO. 5], 15P-BN.SWB-0:1:1GSP2 [SEQ ID NO. 4] and AP2 [ SEQ
1D NGO 5]. The products of the respective PCR reactions were

purified agpooskdgst 0 standard net hodol ogy wel |l known igerdoefobsignd
cloned into pCR2.1 Topo (Invitrogen) gccording to manufacturer's

instructions. The resulting plasm ds were 20 naned 3d2-2, 3d3-46, and

4G5-1 for presmbier of Rh8Nrendht Qhdéntion PmBN. ta\htfddiced, 1nanqblants by any plant
P- BN. S\B- 0: f , respectively. The sequences for tg) se clones wer
det er ni ned ﬁ@n&fg%&@ﬁd@ﬂ@%e?ﬁ?@ﬁéﬁﬁ@d%i%&é%ﬁﬂé n&%@éﬁﬂ*&@f@@(ﬁwﬂe

Crih eBtion can
ﬁ‘ggc'r ?begl g&@%ﬁ”ﬁ I'Cg: %0%898{ Qflto gﬁiant ﬂgnllcaﬁl tE@ExtabﬁcerQHi@%W Rtion

site 25 was added to the
3' end of edgdtudy Dyof dic wemgmn amﬁadéramnsltnatedmmﬂmdemchgllngddeqﬂes@mltmg@

above, the reactiaqn cq t| ons he .PCR r.e ons foll ovve

prot ocol 5r edByhelsded [15 ﬁEerEer%ﬁ%el A HFORT S Sﬁ %’ PEDRIBERtA flubied in
Bi osyst ens, IFSSP&Esz@is 5%2 5 5§b@19¥5 eg,83; ¥, 1601085 9899,86 1 ahe@gztos;sﬁs
were as fol | ows: Plash d (P-BN. SWL- 0: 1: 2) 30 #1811

5' - CTAAAGCCA&@WTMMM@@G@HSfPWOP[ﬁN@USH@Fd Bnk- S#l%%rﬁs 5,635,055;

S Sl SNEAS L S
é |8] , an g DVN?I%EH% 677 PRt U308 QBA,Oéilﬁldﬁ@ln% arARidofiEQ e hdxEn by Feference.
asnal

P- BN. SVi&- 2) #1834
aTmem%aﬁy% @nﬂﬁv‘il“?_ﬁ] are WRlk kngsin epthpse skiljed in
3] 5The prq ﬁycﬁiﬂ&fo%aﬁs@ﬁnﬁ%ﬂ ﬁﬁpblaaﬂfregu%raﬁu&wdsfngeme@cﬁﬁﬂﬁa@gxaw been

st andard net gy we known in the art and cl oned mtoF
Topo (I nvi t rdsgeibed doconuhitrey mf@rmutladmar@t net limifed toe 6930 (Glrpine "lax)

resulting plasm.ds were p , 9

cont ai ni ng tﬁ@”ﬁif’c PR €7 %{’éﬂ?‘ap%s %@r\\‘ 1 0?8[t°n &E%Il%f%%é& kB@if:ﬁmB’y Giflenis
P- BN. SV2- 0: 1py2eaeN GurittoRidy SBelindhnis dnmilld), rmaec@ﬁomhm tilblasos 8 §) Untds
of these cl ones wer e determ ned using standard se

met hodol tgi e€yenpersinonfesmidi sy 1Pk apg BlEHIMRARAgE 58 &) rﬁi@aﬁ%ﬁf’f@n@"ﬁﬂsg of
exampl e desciipes dhe.cansty H&ﬁﬁb&”ontraRéi@x%aﬁfoﬁarﬁétBQddi@élésoaanV%%@écﬁ and
cont ai ni ng the pronoter Sequences descri bed above. e pronoter
sequences wenedifibd fo Ipe:diubm)on loé stelble kiensgyeiveplarts fromlany mllub@r of éargat cropg of

in constructs designed to denonstrate expression in Arabidopsis and
Canol a. PVDNB®HESS (P-BN. RPC- O 1: 1: : GUS) A 1661 bp fragnment

cont ai ni ng P- BN. RRGyQinds émf)gége!np tﬁ@reﬁ&n’t\ﬁ@@nﬁ@ﬂpﬁé@ﬂei b oieiNGRADT; a
by digestion with Snmal and Nco The fragnent, was
20  vegetable oil, comprising the steps of incorporating into the genome of a plant a
promoter of the present invention operably linked to a transcribable polynucleotide
molecule conferring altered oil and/or protein content, growing the plant to produce
seeds, and extracting the oil and/or protein from the seed.
The transformaed plants may be analyzed for the presence of the genes of
25  interest and the expression level and/or profile conferred by the promoters of the
present invention. Those of skill in the art are aware of the numerous methods
available for the analysis of transformed plants. For example, methods for plant
analysis include, but are not limited to Southern blots or northem blots, PCR-based
approaches, biochemical analyses, phenotypic screening methods, field evaluations,
30  and immunodiagnostic assays.
The seeds of this invention can be harvested from fertile transgenic plants and

be used to grow progeny generatious of transformed plants of this invention. The

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



20 ligated into the plasm d pMON65425, which had al so been di gested
with Smal and Ncol. The resulting plasm d, containing P-BN. RPC-0:1:1
driving thgokossmbsrsi dA gene and with the napin 3' UTR p@agus2eusweliso
PMON69832. The nucleic acid sequence was determn ned using known

met hodol ogy and confirmed the integrity of the cloning junctions. 25
PMONG9827 ( RofbkiSMIthe pesént iddBYion, the secfl 1FQT t phef makyie Avule sonsigting g 2

P- BN. SW- 0: 1: 2 [ SEQ re ved from pMON69828 by di gestion
with Smal afeehgodh Fm erlggﬂr%qs%@go g8t ed into the plasmd
PMONG5425, whi ch ThadhRlseeh fpilifdhaast-ef o dllSumderasidg Mitatic cdlhéivisions,
resulting plasmd, containing P-BN.SW-0:1:2 driving the K coil uidA

30 gene and smhﬂlnwldinﬁtwllgﬁw was named pMONG9827. The nucleic

aci d sequence was. de S¥ntTnicRRhideAB i e.,
t he |nte rity of SflhﬁéJ cﬁsglnlg'ﬁ;go#ﬁ%gfﬁ%w 1%1@‘%9&5& ] Se
2006/ 036787 Rerkis 20 QbR Bdii R Gvilin Phded NGHRRSA(dB-Bdér Sl bhsi: : GUS)

A 854 bp fragnent_ containipg P- r enpyv
from pMONG9829 byl haipieass |%ﬂCW°ElE’N1§ﬁ9&F t}éﬁwa‘f”}ﬁ@gﬁ%{g“%&l&hﬁ M‘éﬁ%ﬁp %E’éesge‘l
| i gated int Noadisg ali@d malyt e &vedm fi
Neor STher aet tiaué%ﬁééémie%@rﬁc gr B%n?%r?%ilﬁﬁﬁp- SN S omyz drivi r’éﬁg he
E. colt ui dAxgepk, amdowresh)httime 'Fapigleas' magmtigarssengred) (VBNeTEYaT ef g

| d t
Cont (1wl S TERpo Ry (65 B Bffted Bl AN 0T ARER Ay Bhman e
(P- BN. SVB- O Jk: 209059 Ricker #889%p. fragment cont ai ni ng P- BN. SV8-0: 1: 2

SEQ ID NGO 9) was 10 renoved rom pMONG9830 b estion wt
e 1 1o 1 gretsc oo I Prves Dok 1P i edte i BRlno

been di gesteg t fing, is6IefdiRd, Nédehe,
POEN Svieo; Aot bk %ﬁ?ﬁ&d@&@ﬁm&iﬁ nAS ?rﬁhlé Ao PRI, napin 3' UTR
was named pMghNGE Sdikthioituee, nuysieiec phcm}dhlgelqae pesings thieardiay Wnﬁ@%ngﬂd
known et hodol ogy and confirmed the integrity of the cloning 15
junction¥. B3R e 4 This exanple sets forth the procedure for

transform ng Arabpicdepsiisg Ekzﬂﬁﬁl&s e e luicdee ty aeﬁleﬁﬁrac&]aefen’eéelm‘adsﬂnments of
Ar abi dopsi s plants were grown by sow ng seeds onto 4- 51“1 ots

cont ai ni ng ribeerssentoismention. hskuld Ropyrresiatadale thofe Of B aqthe By
Scotts Conpan

The pots i B deie i the L BpIR Bk Sol SoptETR IcGaHalY Blc0RrBIby
| i ght/day f Ofhe4nvéntdayis. furdien fuleHtis ﬂwq:tm:tiaeaxﬁﬂi@ram,tt tl:ryela{:lcglr S¥avpever, those

chanber at 22C, 55%rel ative hu and 16 .hour,s _|ight/da

average ht epfsslel) 1Brthe g5_gpidy nhgff‘te%/wky ARt ASARTE g"'RB%“ e ﬁl tdmglr}
slid back 1- g@ﬁgﬁ%ﬁ% nga‘aémﬂﬁtsgébﬁ‘ﬁc éiﬂ‘@odﬁ{&té&ﬁat\/ﬂi@ﬂlsbf@@edta[nd&tﬂl%m'ﬁa
had forned. | ants were bottom watered, as needed, with

until 2-3 webks oafshmﬂargesuiﬂ wathpwndeppttiagt Somethe sHiEh aBtSCoRn %iﬂ’@r prgsent

ded, with Pl 15:15-18
Gt ava,  Canatiyntee: Borokpmaiaapord Sl B Bhh ELHE e fRpRaYRE Bfvings is o

remai ned perpdpieribted asileRitteahd ast igelithiiagisesse. Once the plants
began to bolt, the primary inflorescence was trimrmed to encourage the
growt h of, axi | ary bolts. 30 Transgemxanipiahi dopS| s thaliana pl ant S
wer e obtal ned as described by Bent et alL (1994) Bechtol d e

(1993) Cul tures ofhiagxenpledescriben thaAdontdicatien eﬁrléP Houp Pt eXesse ?eﬂ ence

ei ther one O%ﬁ @5@%?&%& ﬁggstzl‘ao DapiChhs AMABRSHS iR NBBEAfon nlthod.

2006/ 036787P
Proprietary B. napus EST libraries were used as the target tissue and proprietary

Arabidopsis and B. napus cDNA libraries as the background tissue. ESTs identified
30 as potentially being expressed only in the silique tissue were further characterized by

hybridization.

EST Library Construction



27 pMON69825, or pMON69831 were grown overnight in LB (10%
bacto-tryptone, 5% yeast extract, and 10% NaCl wi th kananycin (75

ng/ L), chiwoao@wesseol (25 ng/L), and spectinonycin (10@&mme2b9sh3413he
bacterial culture was centrifuged andior esuspended in 5% sucrose +
0.05% Sil wet-77 solution. The aerial portions of whole 5 Arab idopsis
pl ants (at about The7tavgeekissusf EQTd)ibmer avas mopstswsipdi fromhe vasedy tdfngssucs
solution for. 2-3.seconds., The excess sol ution was_ r ved \by tti.n
the plants dﬁﬁ?}ﬁ% T} SHERIOUSST REOWA Wéﬁc‘bl”%lfss(c{’/\leyaér P uglé@gl)bnrrﬁégﬁoﬁawp
side in a couelRdndlhddd: §hghd wansk a0y 28] 30046 208 60/dayS baabssllivdtichqOAP),
After 16 to 24 hours the donme was renpoved and the plants_ were, set

upri ght . \heteusonernd seesropieaiefrad DR uFissups wekeftash {fazen o1 guid pidroges gpd
2-7 days pri 0,;Sepd~harvess . r se 25886l NHP UG Bn
stainl es§ stsggerF& rfaetsﬁ)%sgr éér/{f ?&4 hol é’?ﬁcﬁg%) ?{%T%\gﬁrr%%e debrei 8.91'%?] £
harvest ed sep@romaisatelyeid0shgphkdt fissupaphquid aitrogemwathopasortar andgestle. The

t t til . | i S. \ T f. t t i
A abi dops! < Pk EHerls Sureish SPLREETS TRty BEohpArMRAGE 10 my
sterilizati 'PA,Ob.@“f@hﬂﬂ%ﬂ?ﬁ)fe{hﬁnolaﬂn@@@% Seirahdlyl-20hmesias biwagdd)5plus

placed in a dessicator with a beaker containing 100 mi of househol d
bl each. | medlavepglypinylpelyprodidend. nghq métae s genized{with a mortar and
concentrated 1 s_add . t4

chl o nelgadena G iadiRtuge 4 3500k BESIERLL 1Bk ROBEBEIE) s oiracted
al | ow steri | dneatvie 113y me phedl-eklofdfbrre §1:1,Tive) asdadacaerith ilric ut) athdetofoom.
several hours Sterilized seed were sprjnkled onto AratI)i doBf[Pgo i
ger mi nat i on WS4 way wecipiated fron the ggueo Houth qugqual,volyme, 1o <hB6
mg/L); thianjne; ( : b6l onihediChrd RRReAURNIA) wadir&Rbpanided i
acid (500 ng%epéﬂl%flélgﬂog)x?g%{ Og%hand Pﬂy?gggr (0. 73}_?] oS i
suppl enent edwatet indshermplumayd M d4Gt werelgddedo M@ mixiyyieosast incybatidsxt aA0°C

seedlings were_ tran anted to.21/4-in t i: N .

200, ¢ hi Fedet b0ie 1aisaar PavPEFERiY 230000k ROGLRIRAE elipihd rava
condi tions desCkibRd MpavVRO%Néthinol,heir i diiddi ahd 2Bsssiveidqite svdthatretad with
formed began to desiccate. Tissue (rosette leaf, cauline |leaf; ste
flowers, fl oHethylpposarbende QMRS BiptcRy ARPrymasly 43ase oF RSl RINAY W s fo
Ti plant for t.. D qired}@' ayl ; {t@een
transf or ned Pdgga?%%gﬂ@@%}%dggo dlgsl%ﬁgb%g @bﬁi‘gﬁ%ﬁ‘ém&ﬁ%ﬁ@ﬁ U.’c:’r S.
Pat ent 5, 720C&pdratitn Caflibad, GaeatsordingBe degnaufachprss pwi@obny were 30

lanted in 2-i t t ai ni tro Mx 350 (The, Scott
ol umbus?S g . THES pPSHELses e PO o8 o0 Re CHadBOr oh S eE Ao,
16/ 8 hour pheLRehd Qduentbd Weleli@dhtifitd bPasihg the HSTARGu Glxies Zrodeeach b as

| anps). Aft-er 2-1/2 weeks, the plants were transplanted intg _6-inch,
pots and gr owausry agaigpt demsanshpiopeetamyAraiigopsis and Brassica napus cDNA libraties

our phot opeP ot PLPD Lo Ben SR O TGO e et o oL LFE BT apaore

Four t er mi nafatitate€ radesotitedroolitaiohsofj alispubjiciycavaildbld DN Angqoencen (Wideic
process of bol t.ing-but..before H. ing are remved and surfac

steriliz&d i*ﬁ?#&bﬁ?%”e@%ﬁ@%é@%sm E‘P_Stz'@}g&)’ \F’%‘Eﬁs‘ffﬁﬁe‘_les from each
hypochl ori teli]_f,rQ{y R B UelehARidR0tR flgiBicySoMabPeiRel in€all cDNA

dei oni zed water.” Six to seven stem segnents are cut into 5 mmdiscs,
mai nt ai ni ng orlieetivmt | Am additidyas BLASTdscach wagrcempistedanr slsabfverlpagn specific
turnefaciens_strai.n ABI containing one of the transformation vectors
pMON69832, p ?ry‘pND\I69825, or plVION69831 are grown overni ght

on a rotator shakgrgsedéndbicinfeinatitd Scredn wus ti@nBlek husihda frdPlietary Library
bacto-tryptone, 5% yeast extract, and 10% NaCl) 10 contal ning 5Q ng/1

kanamyci B0  28ubtgction Rrogramip Femsis dibragiss dassubsggbrve Fiede Uprshiscipteet abreliegy

dilution is ' ' L.Qe i W —

appr oxi mat el @g@ifl%é@/g&eﬁ§%ﬂ%8{o%ﬁﬁq_h%?g@g% ?Fg%gasf é"i“gﬁ‘)a”ﬁ%s";n\g‘? él braries
were used as background libraries. The sequences that wrere present in any of the

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



WD 2006/ 036787PCT/ US2005/ 034150 29 Exanple 5 Thi s exanpl e
describes the analysis of the expression of 13-glucuronidase in

Ar abi dopsi wot2oédzeiee pl ants transformed wth pMONG9832, pddfvisdNOekihad 150
pMON69825, or pMON69831 using hi stochsm cal staining. The results of
this 5 analysis provide a characterization of the expression for the
di fferent pr&mstieg dhe criteria fpp Spfher Hayoyégation t Tlys €& nigsh abtandand f wesvegs

Ar abi dopsi s LG t . an 1 ely 24 hours at.37C
in a soluti o%ie%{géﬁs g‘% ﬁb"b d5%7%! C%a%.&ﬁﬁ%wéﬂ() rﬁ%ﬁa& SIS SR eliated
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25 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 beimg expressed in

30 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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aleurone/seed coat, and open flower. Clone LIB4169-011-Q1-K1-G2 was
characterized as being expressed in aleurone/seed coat. Clone LIB4169-008-Q1-K1-
D8 was characterized as being expressed in silique wall, aleurone/seed coat, and
developing embryo.  Clones LIB4153-003-R1-K9-Cl, LIB4156-012-R1-K1-D2,
LIB4153-011-R1-K1-E3, and LIB4156-008-R1-K1-A4 were submitted for sequence
confirmation. All but clone LIB4156-008-R1-K1-A4 were verified as being the
expected sequence. The correct clone designation for LIB4156-008-R1-K1-A4 was
determined to be LIB4156-011-R1-K1-C3.

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

napus using the EST sequences identified above.

Genome Walker Library Preparation

Brassica napus leaves were harvested and kept frozen in liquid nitrogen until
extraction. The tissue was ground to a fine powder using a mortar and pestle while
keeping the tissue frozen with liquid nitrogen. Approximately 0.4 grams of ground
tissue was iransferred to a centrifuge tube. Six milliliters of 65°C SDS extraction
buffer (IM Tris; 0.25M EDTA; pH 8.0 with HCL; 20% SDS; 5M NaCi $-
mercaptoethanol (7.1:10)) was added just before use. The mixture was vortexed
vigorously for 30-60 seconds. Samples were then incubated at 65°C for 45 minutes,
with inversion every 15 minutes. Two milliliters of ice temperature SM potassium
acetate solution was added, the samples were inverted gently to mix, and then
incubated on ice for 20 minutes. The samples were chloroform exfracted by adding 3
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 supematant 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 (1pl of a 100mg/ml stock
from Qiagen Inc., Valencia, CA, diluted in 1 m! 50mM Tiis-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



pMON69827 BN GL428 - - - - - - - - _ pMONG9827 BN Gl429 - - -

10

15

20

25

30

WO 2006/036787 PCT/US2005/034130

22

poured off, and the pellet was washed with 500ul of 80% ethanol. The ethanol was
gently decanted and the pellet was allowed to air dry on the bench top. The pellet was
resuspended in approximately 200pl TE Buffer (10 mM Tris-HCL pHS, 1 mM
EDTA). The resulting DNA was used to prepare Genome Walker™ libraries
following the manufacturer’s recommended protocol (Clontech, Palo Alto, CA).

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

The P-BN.RPC-0:1:1 root preferred promoter sequence [SEQ ID NO: 1] was
isolated from the Genome Walker™ libraries described above. Primers were designed
using the manufacturer’s parameters for length, melting temperature (T'm), and
sequence composition, from the available EST sequence of clone 11B4156-011-R1-
K1-C3. A first round PCR reaction was run using the Genome Walker libraries as the
template and the following primers:

GSP1

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

APl

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

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

GSP2

5-CCCACAGATTTTCTATTTCGGTITCTCATAC-3’ {SEQ ID NO: 4], and

AP2

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

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

D11 nco (#18337)

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

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

Additionally, 10 micromoles each of dATP, dCTP, dGTPF, and TTP, and 2.5
units of AmpliTaq Gold in 1X Opti-Prime™ Buffer 3 (Stratagene), were used in the
reaction. After an initial incubation at 95°C for 10 minutes, 25 cycles of PCR were

10  performed with a cycle define as 92°C for 30 seconds, 56°C for 30 seconds, and 72°C
for 2 minutes, followed by 1 cycle of 72°C for 7 minutes. The product of the PCR
reaction was purified according to standard methodology well known in the art and
cloned into pCR2.1 Topo (lnvitrogen) according to manufacturer’s instructions. The
resulting plasmid was named pMONG9833. The sequence of this clone was

15  determined using standard sequencing methodologies as set forth by PE Applied

Biosystems.

Isolation of P-BN.SW1-0:1:2, P-BN.SW2-0:1:2, and P-BN.SW3-0:1:2
The silique wall preferred promoter sequences, P-BN.SW1-0:1:2, P-BN.SW2-
0:1:2, and P-BN.SW3-0:1:2 were isolated from the Genome Walker™ libraries using
20 a procedure similar to that described above for P-BN.RPC-0:1:1 with the
manufacturer’s instruction. For the first round PCR reactions, primers were designed
for each target sequence, using the manufacturer’s parameters for length, Tm and
sequence composition, from the respective EST sequences.
The table below shows the EST clones used as template DNA and the primers
25 used for the first round PCR reactions in the isolation of the listed promoter

5equences.

Promoter EST cloneID 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 | 1.1B4153-011-R1-K1-E3 #18210 #18209

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The products of the PCR reactions were purified according to standard
methodology well known in the art and cloned into pCR2:1 Topo (Invitrogen)
according to manufacturer’s instructions. The resulting plasmids were named
pMONG69828, pMON69829, and pMONMG69830, containing the nucleic acid
sequences for P-BN.SW1-0:1:2, P-BN.SW2-0:1:2, and P-BN.SW3-0:1:2,
respectively. The sequences of these clones were determined using standard

sequencing methodologies as set forth by PE Applied Biosysterms.

Example 3

This example describes the construction of plant transformation vectors
containing the promoter sequences described above. The promoter sequences were
linked to the marker gene, E. coli uid4, resulting in constructs designed to
demonstréte expression in Arabidopsis and Canola.

PMON69832 (P-BN.RPC-0:1:1::GUS)

A 1661 bp fragment containing P-BN.RPC-0:1:1 [SEQ ID NO: 1] was
removed from pMONG9833 by digestion with Smal and Neco I The fragment was
ligated into the plasmid pMONG65425, which had also been digested with Smal and
Ncol. The resulting plasmid, containing P-BN.RPC-0:1:1 driving the E. coli uid4
gene and with the napin 3° UTR was named pMONG69832. The nucleic acid sequence
was determined using known methodology and confirmed the integrity of the cloning

junctions.

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

A 1297 bp fragment containing P-BN.SW1-0:1:2 [SEQ ID NO: 7] was
removed from pMONG69828 by digestion with Smal and Neco 1. The fragment was
ligated into the plasmid pMONG65425, which had also been digested with Smal and
Necol. The resulting plasmid, containing P-BN.SW1-0:1:2 driving the E. coli uid4
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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PMIONG69825 (P-BN.SW2-0:1:2::GUS)

A 854 bp fragment containing P-BN.SW2-0:1:2 [SEQ ID NO: 8] was removed
from pMON69829 by digestion with Smal and Nco L. The fragment was ligated into
pMONG65425, which had also been digested with Smal and Necol. The resulting
plasmid, containing P-BN.SW2-0:1:2 driving the E. coli uidA gene and with the napin
3" UTR was named pMONG69825. The nucleic acid sequence was determined using

known methodology and confirmed the integrity of the cloning junctions.

PIMONG69831 (P-BN.SW3-0:1:2::GUS)

An 888 bp fragment containing P-BN.SW3-0:1:2 (SEQ ID NO: 9) was
removed from pMONG9830 by digestion with Smal and Neo I. The fragment was
ligated into pMONG65425, which had also been digested with Smal and Ncol. The
resulting plasmid, containing P-BN.SW3-0:1:2 driving the E. coli uidA gene and with
the napin 3° UTR was named pMON69831. The nucleic acid sequence was
determined using known methodology and confirmed the integrity of the cloning

junctions.

Example 4

This example sets forth the procedure for transforming Arabidopsis plants with
the vectors described above. Arabidopsis plants were grown by sowing seeds onto 4-
inch pots containing reverse osmosis water (ROW) saturated MetroMix 200 (The
Scotts Company, Columbus, OH). The plants were vernalized by placing the pots ina
covered flat, in a growth chamber at 4-7°C, 8 hours light/day for 4-7 days. The flats
were transferred to a growth chamber at 22°C, 55% relative humidity, and 16 hours
light/day at an average intensity of 160-200 pEinstein/s/mz. The cover was lifted and
slid back i-inch after germination, and removed when the true leaves had formed.
The plants were bottom watered, as needed, with ROW until 2-3 weeks after
germination. Plants were then bottom watered, as needed, with Plantex 15-15-18
solution (Plantex Corporation Ottawa, Canada) at 50 ppm N2. Pots were thinned such
that 1 plant remained per pot at 2-3 weeks after germination. Once the plants began to
bolt, the primary inflorescence was trimmed to encourage the growth of axillary bolts.

Transgenic Arabidopsis thaliana plants were obtained as described by Bent ef
al. (1994), or Bechtold er al. (1993). Cultures of Agrobacterium tumefaciens strain
ABI containing either one of the transformation vectors pMON69832, PMONG9827,
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pMONG69825, or pMONG69831 were grown overnight in LB (10% bacto-tryptone, 5%
yeast extract, and 10% NaCl with kanamycin (75 mg/L), chloramphenicol (25 mg/L),
and spectinomycin (100 mg/L)). The bacterial culture was centrifuged and
resuspended in 5% sucrose + 0.05% Silwet-77 solution. The aerial portions of whole
Arabidopsis plants (at about 5-7 weeks of age) were immersed in the resulting
solution for 2-3 seconds. The excess solution was removed by blotting the plants on
paper towels. The dipped plants were placed on their side in a covered flat and
transferred to a growth chamber at 19°C. After 16 to 24 hours the dome was removed
and the plants were set upright. When plants had reached maturity, water was
withheld for 2-7 days prior to seed harvest. Harvested seed was passed through a
stainless steel mesh screen (40 holes/inch) to remove debris. The harvested seed was
then stored in paper coin envelopes at room temperature until analysis.

The seeds from the transgenic Arabidopsis planis were surfaced sterilized
using a vapor phase sterilization protocol. Briefly, an open container of seeds was
placed in a dessicator with a beaker containing 100 ml of household bleach.
Immediately prior to sealing the dessicator, 3 ml concentrated HCI was added to the
bleach solution to generate chiorine gas. The dessicator is sealed and a vacuum was
applied to allow sterilization by chlorine fames. The seeds were incubated for several
hours. Sterilized seed were sprinkled onto Arabidopsis germination media [MS Salts
(1X); sucrose (1%); myo-inositol (100 mg/L); thiamine-HCl (1 mg/L); pyridoxine-
HCI (500 mg/L}); nicotinic acid (500 mg/L); MES pH 5.7 (0.05%) and Phytagar
(0.7%)] supplemented with 50 mg/L glyphosate. Up to 16 glyphosate resistant
seedlings were transplanted to 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
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15/10°C day/night temperature, 16/8 hour photoperiod, light intensity of 800 pEm-2
sec-1 (HID lamps). Four terminal internodes from plants just prior to bolting or in the
process of bolting but before flowering are removed and surface sterilized in 70% v/v
ethanol for 1 minute, 2% w/v sodium hypochlorite for 20 minutes and rinsing 3 times
with sterile deionized water. Six to seven stem segments are cuf info 5 mm discs,
maintaining orientation of basal end. Cultures of Agrobacterivm tumefaciens strain
ABI containing ome of the transformation vectors pMON69832, pMON69827,
pMON69825, or pMONG9831 are grown overnight on a rotator shaker at 24°C in 2
mis of Luria Broth, LB, (10% bacto-tryptone, 5% yeast exiract, and 10% NaCl)
containing 50 mg/l kanamycin, 24 mg/l chloramphenicol and 100 mg/l spectinomyein.
A 1:10 dilution is made in MS media (Murashige and Skoog, 1962) giving
approximately 9x10°? cells per ml. The stem discs (explants) are inoculated with 1.0
ml of Agrobacterizemn and the excess is aspirated from the explants. The explanis are
placed basal side down in petri plates containing media comprising 1/10 MS salts, B5
vitamins (1% inositol; 0.1% thiamine HCl; 0.01% nicotinic acid; 0.01% pyridoxine-
HCI), 3% sucrose, 0.8% agar, pH 5.7, 1.0 mg/l 6-benzyladenine (BA). The plates are
layered with 1.5 m1 of media containing MS salts, B5 vitamins, 3% sucrose, pH 5.7,
4.0 mg/l p-chlorophenoxyacetic acid, 0.005 mg/] kinetin and covered with sterile filter
paper. Following a 2 to 3 day co-culture, the explants are transferred to deep dish
petr plates containing MS salts, BS vitamins, 3% sucrose, 0.8% agar, pH 5.7, 1 mg/l
BA, 500 mg/l carbenicillin, 50mg/1 cefotaxime, and 25 mg/l glyphosate for selection.
Seven explants are placed on each plate. After 3 weeks they are transferred to fresh
media, 5 explants per plate. The explants are cultured in a growth room at 25°C,
continuous light.

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

hurmidity.
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Example 5

This example describes the analysis of the expression of B-glucuronidase in
Arabidopsis  thaliana plants transformed with pMON69832, pMONG69827,
pMONG69825, or pMON69831 using histochemical staining. The results of this
analysis provide a characterization of the expression for the different promoters.

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

For detection of expression in canola, up to 5 siliques were harvested from
individual RO plants at several time points after pollination. Siliques were scored with
an 18 gauge needle to allow the staining solution to contact the developing seed. The
siliques were incubated for approxixnately 24 hours at 37°C in a solution containing 50
mM NaPOs (pH 7.2); 100 pM potassium ferricyanide; 100 uM potassium
ferrocyanide, 0.03% Triton X-100; 20% methanol and 2.5 mg/ml 5-bromo-4-chloro-3-
indoyl glucuronic acid (X-glue). The stained tissue was cleared of chlorophyll by an
overnight incubation in 70% ethanol/30% HpO at 37°C. Stained tissues were
photographed immediately or transferred to a solution of 70% ethanol/30% glycerol
(v/v) and stored at 4°C until photographed. Samples were scored positive (+) or

negative (-) for blue color.

For P-BN.RPC-0:1:1, a root preferred promoter contained in pMON69832,
none of 10 plants screened had detectable levels of activity in the silique wall (data not.
shown). For pMONG69827, 3 out of 10 plants screened had detectable levels of
activity in the silique wall from at 1east one time point. For pMONG69825, 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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activity in the silique wall from at least one time point. No activity was detected in
the seed coat or aleurone of plants transformed with pMON69831. Time course data

for individual transformants is presented in Tables 1-3.
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WO 2006/036787 PCT/US2005/034150
31

Table 1. P-BN.SW1-0:1:2 Expression in Developing Canola Siliques
Days After Pollination

Construct Event 3 6 9 12 15 20 25 30 35 40

pMONGO827 | BN_G1427 | - - - - ; : N - :

pMONG9827 | BN_G1428 - - - - - - - - -

pMONB9827 | BN_G1428 - - - - - - - - -

pMONB9827 | BN_G1430 - - - - - - - - -

pMONG9827 | BN_G1480 | - - - . - » - " -

pMONG9827 | BN_G1481 - ND - ND + - - - -
pMONG9827 | BN_G1482 | - - - + . + - - - +
pMONB9827 | BN_G1507 | + + + + + + + + + +

pMONG9827 | BN_(1538 - - - - - - - - -

pMONG9827 | BN_G1540 - - - - - - - - -

Control SP30052 - - - - - - - - -

Table 2. P-BN.SW2-0:1:2 Expression in Developing Canola Siliqures
Days After Pollination

Construct Event 3 8 9 12 15 20 25 30 35 40

pMONB9825 | BN_G1474 | - -

pMONB9825 | BN_G1475 | - . |-

]
4
1
1
t
]
]
]

pMONG9825 | BN_G1476 | + + NA

+| +
+ | +
+| +

pMON&9825 | BN_G1477 + NA

pMONB9825 | BN_G1478 | - -

+
L}
1
1
1
1
1

pMONGB9825 | BN_G1479 | - ND |+

1
1
1

]

1
+

pMONG9825 | BN_G1536 | - - - -

pMONB9825 | BN_G1537 | - - - -

+| +
+ | +

pMONG9825 | BN_G1538 | + - - -

pMONG9825 | BN_G1580 | - - - -

Control SP30052 - - - - - - - - - _
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Devel opi ngwoaoedeas?st | | ques Days After Pollination Constpgipdszy@nsdsd 9
12 15 20 25 30 35 40 pMON69831 BN _GI18829 + + + ++-++ + + ’

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

Days After Pollination
Construct Event 3 6 9 12 15 20 25 30 35 40
pMONG9831 BN G1839 + + 4  + + - + + o+ 4+

pMONG9831 BN_G1901 - - - - - - - - - -
PMON69831 BN_G1802 . - - - - - . - - -
PMON69831 BN_G1903 . - - - - - - - - -
pMON69831 BN_G1804 - - - . - - - - - -

pMONB9831 BN_G1905 . - - + + + - - - -
pMONG9831 BN G1806 - - + + + + + o+ 0+
pMONG9831 BN G1907 . - - . + + + - - -
pMON69831 BN_G1808 - . - - + - + - - -
pMONG9831 BN G151 - - - - - - - - - -
Control SP30052 - - - - - - - - - .
5 The data in Tables 1-3 indicate that the three promoters, P-BN.SW1-0:1:2

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

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

Example 6
This example describes the construction of plant transformation vectors
10  containing the P-BN.SW3-0:1:2 promoter operably linked to the Arabidopsis thaliana
isocitrate lyase gene. To facilitate cloning, the P-BN.SW3-0:1:2 promoter was
amplified using pMON69830 as a template with the following primers:
19944
5’-CCCGGGCTGGTCCTGCGAAGATTCTCAG-3’ [SEQ ID NO: 20], and
15 19945
57
CTCGAGCGGCCGCTTCTATGTCGACTGGAAAGAAAAAGTTGTGCCAACAA
AAG-3’ [SEQ ID NO: 21].
The reactions were run imder conditions recommended by the Expand High
20  Fidelity enzyme manufacturer (Roche Applied Biosciences, Indianapolis, IN). The
product of the PCR reaction was purified according to standard methodology well



pMONG69831 BN_G1901 - pMONG69831 BN _G1902-  pMON69831 BN _G1903- - -
pMON69831 BN 01904 _--- pMON69831 BN _Gl905+++ pMON69831 BN _G1906 _+
+++++ + + WHDEIBEAR7 BN GL907+++- - pMONG69831 BN G1908 -+pemundENeASs1
BN G1951--- Control SP30052--- 5The dai3a in Tables 1-3 indicate that
the three pronoters, P-BN.SWL-0:1:2 (SEQ ID NO 7), P-BN SW2-0:1:2
(SEQ | D NO 18jownaimd tlie BN. SwB-cBmed JnfoSFCRE.D Nepo @nvidrogemaprebidingoto the

This exanpl SHHBGE RIS BHETEEH T et B siRng Saf maliBfoRrarton © °
vectors 10 cont aiAiongbhiepdir BhneE cBatdinthgP-BATHVES-00PE [SH) YDINOK e who

t he Ar abi dopsis thaliana isocitrate Iﬁse ene. To facilitate
cl oni ng, theremopd SpgL dhel vocter piINETS ?Yag‘ﬁFEi“PPeWﬂ&ss{rWé #ooNeds38he s

a tenpl at Lt h | ' ; : :

5 ! oot e bl e g Oy B30 B B g oo disestod with Prngl end ol
g‘{ FW@MWBWA?@MMAGWWMG®WWEQW®HM
. e reactions_ were run under condit.io (] nded by the .
Expand Hi gh DN Jight (hpr f?‘ﬂi’i?nﬁ?aﬁ’i‘ff 3 W%&SP%EWF %fémce’ with 2
Bl osci ences, eﬁlpgéiblaﬂ%ﬁgeﬁés; cdrilined! BRwWBEOGH4CE TODNUAN BokdER3. I BRE fird NeabR e

purified according to standard net hodol ogy well WO
2006/ 036787 RSHtdiis2iho HBoSuaopre@oter and T-Br.Snap2-1 terminator. The second cassette

10  contains with a 35S promoter from the Figwort Mosaic Virus (FMV) between the 2
T-DNA borders, driving the expression of a chimeric EPSP synthase gene containing
a chloroplast targeting sequence from the Arabidopsis EPSP synthase gene (GenBank
identifier number gi:16272) linked to a synthetic EPSP synthase coding regien (U.S.
Patent 5,633,435) and the 3’ untranslated region from the pea rbeS E9 gene.

15  Additionally, pMON82374 contains recognition sites for cre recombinase. The
recombinase sites are 5° of the FMV promoter and 3° of the E9 3’ UTR. The resulting
plasmid was named pMON79581,

A 2111 fragment containing L-AtICL, CR-AtICL, and T-AtICL was
removed from EST clone pMONS82360 by digestion with Sall and NotI restriction

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

25 An 891-base pair fragment [SEQ ID NO: 22] containing the P-Bn.SW3-0:1:2
promoter sequence [SEQ ID NO: 9], was removed from the vector 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

30  instructions (Stratagene). The resulting plasmid contains the nopaline T-DNA right
border sequence and octopine T-DNA left border sequence, between which are the
promoter, 5’ UTR and first infron from the Arabidopsis act7 gepe driving the
expression of a CP4 EPSP synthase gene. This CP4 EPSP synthase gene comprises a



known in the art and cloned into pCR2.1 Topo (Invitrogen) according
to the manufacturer's instructions. The resulting plasm d was naned

PMON79578. wo 2006/036y8910- base pair fragnent containi ng P-mne$38osisds@
[SEQ ID NO 9] was renoved fromthe vactor pMON79578 by digestion
with Smal and Nott The 5 fragment was cloned into pMON82374 whi ch had

been di gest etT®yilinkedred syathadtidNBPSP syntipkacelings regine apBrihSHAPER fioomht pea
The vector pMON82374 cant ains nopal i ne T-DNA righ order sequence
and oct opi nePse BRABIIE fhebg'r%%é'&iﬁgrﬂ?@?ow Pﬁerié@%brﬁggsﬁooﬁ‘e@?g’ggﬁs&
cont ai ned bggmﬁ,a i{difrate a @E&%ﬁ@srcﬁbed-rﬁi?dﬂ ASHlicSRTSWO 63/ D085 ParidShe

t he pBr. Sna pronoter and T-Br.Snap2-1 term nator. The second
cassette 10 mpmt HiWER wiThéneclds Beigseqroner wisrdsiermined priggdnewipiodology

Virus (FMWV) between t 2. T-DNA borders. drivin . i on.

chi mor 1 ¢ TEPPOsSRERAED oM EOAPRTH Figize bl J0F FARGEE Plagfic*haf
sequence fr ol eMOREL T8 Reds usédoPths tahdiaaetige ofsoybenBank i dentifier
nunber gi:16272) linked to a synthetic EPSP synthase codi ng region
(U S. Patent 5,633,435) and the 3" untranslated region fromthe pea
rbcS E9 gene. 15 Additionally, pMONS8EIdpleant ai ns recognition sites

for cre reconbi nase. The reconbj nase sites are 5 _of the EM/ pronoter
and 3' of the E9 His grmuplensets derih ¢ tha gravsioapatipn,gE sn¥hran g}wﬁwwﬁ%fbe

A 2111 frag L eA% ks 5. CR-At.ICL, and T-At.ICL was
renmoved p?om%ag?&c gg‘geﬁﬂgw%l\gﬁéégbby digestion with Sall and Notl
restriction 20 erSuyhem aplents| oveesl betsiemed t heing Ben Srigpobgstesivmrmedigtad
T-Br. Snap2-1 3' _UTR.,in the, Sall and t. A di e : .
resul ting plEEsforgRRn Wﬁ%@ﬁ ﬁéﬁﬁ‘?‘&?ﬁg’% Mﬁrgnﬁlg@?"gi ga%%%lgggﬁigh?yv\t%g

det er m ned Uﬁ%ﬂﬁgd,m@’s%ei@ﬁﬂ&ﬁé@bﬂ)w@mrmm@ﬂeﬁni bentdining djrd ilysnod thahe
cloning junctions. p 79583 was used for the transformation of

Brassi ca n.apmgl_ud%ao\ger@gﬁ_ig@&gt, ggqh( asf pIﬁ@h@ﬁ%OlE BE FHVREP lcigzqrhase and then
Comoed TP ondfud Bl Y il S BURTTE #% 1P 08 BAE YD IRE MO kriblen iHREe

removed fromi{he Vector igestion wth Smal and Sall.
The fragment skilsl ialthnsd Thdse cEMYERWEEGEeDD ifoontwitche sabebr embgp gapleety

with Pad and Sall, Prior, t al | _di gestion. and | purificati he
Pacl over hanbfeR#ed B3 ‘éﬁ?‘?ﬂléﬁﬁﬁ?é‘g’%s PHB&?%EP 188?’9%@&“&%@813 %&n%ﬂﬁ%ﬁ%lgn
manuf act ur ering, 3iided rsygﬁbAmféns(ﬁtﬂaat@Q@feﬁﬁ of FhexsiqaUdybeia @hiasel dhe
contains the nopaline T- ri ght border sequence and oct opi ne T- DNA
|l eft border swoberaneebrybas veseavehtsifioh sufaee styalipationwnd germinatipprohihg seed.
first intron.fromthe Arabid [ t e Y i f
2 Cpa EP b AR afcc el RARR G, BRUGAENE wpldeld 06 KOBAIRY RE3HOR

2006/ 036787 PET#dB200%.081EEY) Bids GTRig/Li BARA 200 mg/Sy natheticitlinERRES me/L

2 B SVB- 0 160 B 0AE OB e AERepORY I SOT S P 8 UL GAEF ahde
isocitrate | Y@I%ﬁm%%@ tf_ll_ﬁgxﬁﬁrﬁg bteRShnldEH WSl aABRpd1 Gde ARd A cRR{ed Svibihe

and the napin e nucleic acid sequence was determ ned using
known net hoddgedyctsrianduitonbiapmed as Hescilbrdeaove. yThsfinpdndated eiplangs are then

junctions, The, respl ti pl asm d_was,n 378, e
transf or At i B'ﬁt“é?dﬂ;lo&;b‘gagﬁ .al BR © turg”?gﬂwﬁlésg o&ﬁ@%{%ﬁ@%@%@% h
the transfor pRthgnteatisoyhents Bbaoilfrs shstidierdiflataisie el Hedia i ed
i n Exanpl e 5. Soybean &Iants were transfornmed using an

Agr obact er i upvestsge af b hesbigids gy phosste ﬂwmf@&on@gnﬂ@g&q%ad%which acts
Martinell ( Ua\?botgaﬁ[ ?e@éctign %géh 3%?131)3 sHoBt nﬁiﬁ(%n;% HELRd, UGS RhE) Bstitri]%nts and

cul tures of Agrobacterium \M;[e acl ens con ning the plasm
i ncl udes a geunlerefergtisedre Stefailedidh thes afoldDinEREE, Marinell gratenty  tAftdrdgto 6

phase and then is _diluted to.a final optical density of 0.3 0.6

(e g o dhdaPaSiFeTROUE RAHRPAY GAaRF podie shERTpogr{ racpfigigd o Sifand

cul tures wer g Msafdk ieal8ditibe wayReRAteNbryo expl ants prepared
h

& LAR6
as descri bed bel ow. 1%rri efly, the nmethod is a direct germine )
The mature seeds of the transformed plants are harvested and analyzed for oil

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



20 The explants are then plated on OR nedia, a standard M5 medi um as
nodi fied by Barwale et al. (1986), plus 3 ng/L BAP, 200 ing/L

car beni ci | Wiorzoodidsfs7ng/ L cef ot axi me, and 60 ny/L benonygrrédossizosed
at 15C overnight in the dark. The fol 30w ng day the explants are
wounded with a scal pel bl ade and inoculated with the Agrobacterium
cul ture prepptedsapydesisirtbed inb¥ilBandaed Nootu(1288d &helsesds sfram elaviten
25 cultured for 3 dagys, at..,room.t erature. Fol| ow,ng the

post - t r ansf qul%ﬁ%ﬁ{aﬁﬁd@?m mﬁ@ﬁ ISR AYaES Bat Sﬁg?”sgﬁf HsP B ed
on standar d (] .8RtorkdtSS UeveCHhibAr @ilMBadicat dsbobpercB tESRAE BoMmohhitansformed
her bi ci de gl yphosate {Mnsanfo Conpany, St. Louis, MD), which acts as
both a sel eqllintm agent and a shoot inducing hornone. Media
conpositions and culture lengths are detailed in the aforenentioned
Martinell patent. After 5 to 6 30 weeks, the surviving explants that
have a positive phenotype are transferred to soil and grown under
greenhouse conditions until maturity. The mature seeds of the
transforned plants are harvested and anal yzed for oil content using
standard met hodol ogy, for exanple by near-infrared refl ectance (NV
35 spectroscopy as described in Wllians and Norris (1987). The seeds
from plants expressing the Arabidopsis thaliana isocitrate |yase
gene, driven by the P-Bn.SWB- 0:1:2 pronoter, have a hi gher oi

content as conpared to seeds from non-transforned plants. WO
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1. An isol at e&%’r%&t%?gﬁr{)ri sing a pol ynucl eoti de sequence sel ect ed
from the growpscensgitSt916%70f a) a pol ynucl eoti de sequence

conprising the nucleic acid sequence of SEQ ID NO 9; and b) a
pol ynucl eot i 8BS ReeBASS388Yi ng at | east about 70% sequence identity

to the seqgue f 1 9. that is capable of regulating
transcri pti ogf%'fpaé%&ggé?’aggw | i nked transcri babl e pol ynucl eoti de

nol ecul e.  21ASCem&itISLES0,3¢®npri sing: a pronoter selected fromthe
group consi st a) a pol ynucl eotide sequence conpri sing

f:
the nucleic &&E%Pag@aée‘iﬁeé%f SEQ I D NGO 9, and b) a

pol ynucl eoti desseguanrceikayi ng at | east about 70% sequence identity,
to the sequence of SEQ ID NO 9 that is capable of regulating
transcri pti of).5fPaentSP0#H30y | i nked transcribabl e pol ynucl eoti de

nol ecul e;, wh in .t ter is operably linked to the heterol ogous
transcri B3bl ?‘Sbﬁ%}?{ﬂgr@%ﬂ%e nol ecule. 3. The construct of claim 2,

wher ei n t he Uy snBg&itsadoi’zg4pol ynucl eotide nol ecul e i s operably Iinked
to a 3 transcription termnation polynucl eotide nolecule. 4. The
construct of WPel#ie 5.4ieéP8i n the transcribabl e pol ynucl eot i de

nol ecul e s 3jgepfeals @grogpon ¢ interest 5. The construct of claim
2, wherein the transcii bable pol ynucl eotide nolecule is a marker
gene. U.S. Patent 5,633,435
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6. A lransgenic plant stably transformed with the construct of claim
2. 7. The transgenic plant of claim®6, wherein the transgenic plant
is a di cotwoedewsers? pl ant. 41 8. The transgeni ¢ pl antP@iUS2DEEI0A313(Q
wherein the dicotyl edonous plant is s# ected fromthe group

consi sting of tobacco, tomato, potato, soybean, cotton, canol a,

sunfl ower, AA.ZRateal 6,863,780 The transoenic plant of claim6, wherein

t he transcrgﬁ%fh%Fﬁg%ézﬂgbfotide nol ecul e confers altered cel
. %

proliferati of the transgenic plant. 10. The
transgeni ¢ plrantpagdit 6J080,566, wherein the transcribabl e pol ynucl eoti de
nol ecul e confers altered oil content in the seed of the transgenic

plant. 11. Fre Releah8§83085 pl ant of claim6, wherein the

transcri habl I kgle nol ecul e confers altered protein quality
in the sggdtgﬁggﬁéﬁygggggenic plant. 12. The transgenic plant of

claim 6, whddes.Patdne61116464r i babl e pol ynucl eoti de nol ecul e confers
altered mcr rien nt to the transgenic plant. 13. A seed of
t he transgeﬂ§§£BP§ﬁ¥%6§?@%§in16, wherein the seed conprises the
construct 147y dkpsf1goped pl ant cell having stably incorporated

Into its genonme the construct of claim2. 16A nmethod of directing
expressi on dfJ.% Ratemt §46PB8BI e pol ynucl eoti de sequence in a plant cel

conpri si [Wal’q the pronoter of claim1 to the
polynuciggti éégg%%%ﬁég%ggg transformng a plant cell with the

pronot er opearkadlBatdrit6le2d, 900 t he pol ynucl eoti de sequence. 16. The

met hod of claim.15, conpri.sing regenerating a plant fromthe plant
cell. 17. THEL$§%¢%F§ég§éganter of claim1, wherein the

pol ynucl eot ideg segirRCA 6l4p7t he pol ynucl eotide sequence conprising the
nucl ei ¢ acid sequence of SEQ I D 110:9. 18. The isol ated pronoter of
claimi1, whetlkdPatem 6FH0AGAC] eat i de sequence is the poryn ucl eotide

sequence_ havy I out 70% sequence identity to the sequence
of SEG ID Ncpgg ﬁ%%b%%%téé%ﬁl STI NG <110> RUEZI NSKY, DIANE M HEW TT,
CRYSTAL L. ZHEAGatdls, 388240 PROMOTER MOLECULES FOR USE | N PLANTS

<130> MONS: 057W) <140> UNKNOMWN <141> 2005-09-23 <150> 60/613, 081
<151> 2004- 0BL.S4Patent 6,399,861

TJ.S. Patent 6,403,865
TJ.S. Patent 6,444,876
20 UJ.S. Patent 6,448,387
TJ.S. Patent 6,476,295
TJ.S. Patent 6,476,295
J.S. Patent 6,476,295
J.S. Patent 6,506,565
25 U.S. Patent 6,506,962
UJ.S. Patent 6,531,648
U.S. Patent 6,537,750

Barwale et al., Plants, 167:473-481, 1986.
30 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 ef al, Plant J., 4.833-840, 1993.



<160> 22 <170> Patentln version 3.2 <210> 1 <211> 1653 <212> DNA
<213> Brassica napus <400> 1 ctgttatatg ttattactta tgaggaactg
gt at t acat awOaje@e@aa t at agat cga60 gaacaccaaa tt at cat aarCT/8320@pHa¢se

tgtggttatt
ttgattgtat
ttgttcatgg
ct aagcagat
gggaggaacg
tcactt agaa
attcaaccga
aaatggtett
ttatttactt
atatttataa
attgtattca
aat tt aaCgt
aactttcctt
aaggcagttg
aaaagt cgt a
aaaat aat at
aaaaatata}

aaaaagtttt gttatacgat120 t#tatgttct tttaaaagtg tttaatgggg
gatcac aata tatgttatacl80 atgatcgtgc gttcacccac tctgatatga
JYrgwe et algit/asnt dg 8l 483499t gaaat t at tagaatttac aat aagatca

tttt.cata : Cihat gctgat cc gatcggctcc
g&&’iaftgé? 611:(1 %lg‘%(%’ ﬁz'%'{: aB% ’1@33?‘2??‘ P?’tlggg't gacat ca actgtgagtg
t OinGgiaa b At/ AZACS CE)c36-10g8dad2aaga tatgattctc ttattcttge
at aatctgaa_gtgctccaat 48 actcg ttttctcgcc catgacctaa
tR%‘ﬁ‘tef&ét“@gQg.é'aY%? %%%gﬁc’gggfccgcca ccaaagtgct ttgtgaccac
atdF Al oW BI-RAEECt 600 gtgttatgtg taaagttact aattagttta
gcaag gtaa gattctcat g660 ataaacattt aaattagtat ctccagtatg

RaARYUAOCE, Git1Paatl06a71204gct agt t gat agt at at cat aattttgaca

teet t aat tt.780 tgetatd a. t
R adt (e EL T S ST AR (bl PAE, (B
act t gagemk HRi-BaaEnGaad0 ttggagagca atttgcagga gaaaagt cat

cattcgccac ttgtaattaa960 eaagagaatc atcggaaaat ggcatctttg
t%haaavmeéaéggf&ale deige wab&%]%tgrd@?’t W0t aatttttta

ARatidk F U499 st igRths gt at tg 1080
Williams and Norris,In: Near-infrared Technology in the Agricultural and Food
Inndustries, Amer. Assoc. Cereal Chemists, Inc., St. Paul, MN, 1987.



tctttggtta atactcactt atgcaaacaa ttagacaact gtgtatagat gacatatgca
acatataact gattaaattt acgtctattt tcacaagaaa ttaagccact ctattacata
agtagaatat ttttacaaat tagaaaatct tatgatgacc ttgaactaat taaaccaaac
aaagcttcac agaaaaaaaa acggttaaga tatatggtaa tagtcaattt gaaaccaatg
tttgaggata cacaagtgca aaatatttaa tatgddctgg aaagacgcga accatttatt
t at gccaagt ciampasat gtt taaaactagt ggacaggtgt tagtcatttg tactggcagce
atgtatatga cattggctaa acttaaatca cac tactttatta tctaaaacat
tgcaatttaa aggaatagtg agtgtagcaa atatacccgt aaaaccttcg tagcttcaca

caacccgaaat, agAgRdktcdipradbef tahPlsidarrirmaesidd ehlsmalalcRadbrRe at
tt gagcacct aat %Shgéﬁ]tg ttcgttggc acgaaaaata <210> 2 <211> 27 <212>

DNA <213> #foUpP 20> <223> primer sequence <400> 2 caccat gctt
tcacgtcttt tgag)aglntdétriedeqgiddics cdhphigdidheiBicrabiPsadhbindei f st

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

2. A construct comprising:
a promoter selected from the group consisting of:
a) a polynucleotide sequence comprising the nucleic acid sequence of
SEQ ID NO:9, and
b) a polynuclectide sequence having at least about 70% sequence
identity to the sequence of SEQ ID NO:@ that is capable of regulating
franscription of an aperably linked transcribable polynucleotide molecule;
wherein the promoter is operably linked to the heterologous transcribable
polynucleotide molecule.

3. The construct of claim 2, wherein the transcribable polynucleotide molecule is
operably linked to a 3' transcription termination polynucleotide molecule.

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

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

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

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



<220> <223> primer sequence <400> 3 gtaatacgac tcactatagg gc22 <210>
4 <211> 30 <212> DNA <213> artificial <220> <223> prinmer sequence
<400> 4 cccacagatt ttctatttcg gttctcatac30 <210> 5 <211> 19 <212> DNA
<213> Artificial <220> <223> prinmer séfuence <400> 5 act at agggc
acgcgt ggt 198<210hefandichic @aht sPddin DNAersiiiBrdidotyleddnoitaplant22@ecied

from the group consisting of fobacco, tomato, potato, soybean, cofton, canola,
sunflower, and aliaifa.

8. The transgenic plant of claim 6, wherein the franscribable polynuciectide
molecule confers altered celf proiferation in the seed of the transgenic plant.

10. The fransgenic plant of claim 6, wherein the franscribable polynucleotide
molecule confers aitered oil content in the seed of the fransgenic plant.

11,  The transgenic plant of claim 6, wherein the franseribable polynucleotide
molecute confers altered protein quality in the seed of ihe fransgenic plant.

12.  The transgenic plant of claim 6, wherein the franscribable polynuclectide
molecule confers altered micronutrient content o the fransgenic plant.

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

14,  Atransformed plant cell having stably incorporated Info its genome the
consfruct of elaim 2.

18, A method of directing expression of a franscribable polynucleotide sequence
in a plant cell comprising operably linking the promoter of cleim 1 fo the
polynucleotide sequence and transforming a plant cell with the promoter operably
linked to the polynucleotide sequence.

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

17. The isolated promoter of ¢laim 1, wherein the polynucleofide sequence is
the polynucleotide sequence comprising the nucleic acld sequence of SEQ ID
NO:9.

18. Theisolated promoter of claim 1, wherein the polynucleofide sequence is
the polynucieoiide sequence having at least about 70% sequence identity to
the sequence of SEQ ID NO:S.



<223> prinmer sequence <400> 6 gagaaaccat ggtgaataaa tgg23

<210> 7

<211> 1288 <212> DNA <213> Brassi ca napus <400> 7 gggctggtga
tt at gatt cowabg@ldstgat ccagttagtt aattttgtcg aatcatttt corighisiosiss

gtttaaacat ttaacttgca cgaatggttc tcttgtgatt gaacggaatcl20
attaattaat tgataagaag acaaaataag attccatgtt ttgataagat 180
gatgcattaa cggcatattt gaaacaaatt SeeHERtICEE N¢aaaact gag240
tacgaaattc cagtttcta t agat aatgatcgta gagaacat at 300
cagaaacgadﬂﬁpétéﬁ%ﬁﬂgﬁégg ggtt aactgtattt agcaaacaaa360
ctgttaccat aacceskngiwiitaatttct aaattatgca aattgcaagc420
agccttttaa ataaaaaaga cgctatggac ttcgaatcag attgtgaaca480
ctaatt aacf@&gaé’@%@fitl‘ﬁ’éﬁ‘é‘&%gg‘%l‘t %éﬁtpdﬁ“gﬁgct agat gag540
at gcaacaag_ghlt ahggad-hd ttcgatat tgtttatcct tagagctata600
cagat ggaga tgetcctogg aggatggctc gtctgttccc acttgatcta660
at agacaaca1gaaadasga® aaaaat gt cc gt gcacat gg caggcgct ag720
ct caggtt ccslddr ct2§PaPq-+hgt t gt t ca cccgat ggct agt acct aat 780
act cat acgg_a,9cagagtacgf aagctgga ttgatttttt t cgat gt caa840
cgct at gat c..Ghaat-agpad-£aAgggt aaac at acat aaat gat at aagtt 900
aaattgctag tttccaacaa aatgttttct gatcctattt tcaggttttt960

ttt gaat caa
taatgatttt
aattttgaac
t at aaaacct
aaagcgttaa
ttccaatctt
acttgtggaa
at t aaagcct
aacgtccgtg
gcct agat gg
at cat gagt c
act ggtcat a
aaaaaaaaga
t agt agct ca

<160> 22

<170> PatentIn version 3.2

«210> 1

<211l> 1653

<212> DNA )

<213> 3Brassica napus

<400> 1

ctgttatatg ttattactta tgaggaactg gtattacata tagaga.aaaa tatagatcga 50
gaacaccaaa ttatcataaa tatggaactc tgtggttatt aaaaagtttt gttatacgat 120
tttatgttet tttaaaagtg tttaatgggg ttgattgtat gatcacaata tatgttatac 180
atgatogtge gttcacccac tctgatatga ttgttcatgg ggagttttgt atagaattaa 240
gtgaaattat tagaatttac aataagatca ctaagcagat attttcataa tattttttta 300
tasaccctat cggctgatcc gatcggetco gggaggaacg cgettagtga aatattttceca 360
taatattttt catgacatca actgtgagtg tcacttagaa tctcgaatat aatccaaatc 420
cgacataaga tatgatteotec ttattctitge attcaaccga ataatctgaa gtgctcecaat 480
cgcaaactcg ttttctegec catgacctaa azatggtett ttatataaty cgcatatgat 540
taatccgoea ccaaagtget ttgtgaccac ttatttaectt atttatatge tgataactet 600
gtgttatgtyg taaaghttact aattagttta atattitataa gcaagzmgtaa gattcteatg 660
ataaacattt aaattagtat ctccagtatg attgtattca ataagtatta getgaattaa 720
gctagttgat agtatatcat aattttgaca aatttaacgt aacaatcttte ataatcattt 780
actgetgtta gaaacctgtg ttataattabt aactttectt tttgggtcaa aattacaackt 840
ttotatacat aaaagagata acttaaagga aaggeagttg acttgamgaat ataaagtcaa 200
ttggagagca atttgecagga gaaaagtcat aaaagtegta cattegecac ttgtaattaa 260
'caagagaatc atcggaaaat ggoatctttyg aaaataatat tggtazttta cgtaatacat 1020
tattggttaa taatttttta aaaaatatat zatitatatt ggtttittaag ccatatattg 1080



aatatatttg tccaaatacc aatcagtatc caagttcggt atcgttaagc taaagtctaa
taggttcgaa ccatgatgag ttctagttat ctacatagat atcattactt gtaaactaaa
aat act tt gt woah@aleaet tcatagaaca tatcacactt ttttcactat BageQe3L150
tgcgaaaccc ttttggagta tatctaaatc cttcaacttt tctaagac cttgggagat 1080
gt ataagatg 1140 ttaccagtag 1200 atcaaactag 1260 1288 <210> 8 <211>
848 <212> DNA <213> Brassi ca napus <400> 8 gggctggtct gaaggacaag

gat gat cggactatagt g gtéagggagy e tergaatag grageiasB Ot wateafge Ryg tetadrgagatet0
cagaagaggc .t gaacgagca gat ga ac_at gat gaa 20 atgtac aacgag t

tcccgaacatatf‘%‘aféﬁg%g@t“g @% %g%tf’gjfatat ?%%%a%%%%c%g T gaaﬁ%gt?ai%ta at ?f%ao
at t t gaat atarhad-Gtacagta@bitdd dhdtddhatitgtiddndidR4Gatddabt @dbaddabaat t ided
aaaattttaa tttttttcca aaaaaaaata atttttaaaa300 aaaataaatt ttttaaaaaa
at aatt t t t tttpEwrAact t-EEtagattig aatayy e algy PerresFI6 P RE BRRE A HFaaet t 11
tcctcggt a%tggt%ggé%qasarag@éé CEETe 1A ool ggeg%aéét 2019t £3 82000040404t t £44o

cggaatttt gagaaactCc aattccctcg gaaaattccgd480 agraatattt cgtcgaaact
t ccgaggat giagaiccagt< ggtoabtoT rhoggtiad tidtuagas4e-ajgeamtt ttwesgacaacatq®

gtgccctcgg agtttecto aattttgtt tcctc t 600 tccgtcggaa_aattccg
R Y e e dp et oA
t cct cggaatyaacatt althea UL 168 A cE50 38PRLEEaL20adct t &Gt @RGat EigecCIat g

ttttcttgta gtgtttatgc attatataaa cccatcgatt 780 caatcagtct catcatccaa
ttaccttt agcattitahhnCErITEER PRRIACIEZMARHRAR 1 B4pRaccegaRa acgaaaaata - 1620

teacaagaaa agaazaaaaa accatttatt cac 1653

<210 2

<211l> 27

<212 DNA

<213> Artificial

<220 .
<223> primer sequence

<400> 2
caccatgett tecacgtcttt tgagttg 27

<210> 3

<211 22

<212> DNA

<213> artificial

<220>
<223> primer sequence

<400> 3 .
gtaatacgac tcactatagg gc 22

<210 4

<211> 30

<212> DNA

<213> artificial

<220>
<223> primer sequence

<400> 4
cccacagatt ttetattteg gtteteatac 30

«210> 5
<21l 18
<21i2> DNA



ggccttac848 <210> 9 <211> 874 <212> DNA <213> Brassi ca napus <400> 9
cctgcgaaga ttctcagcac aaaagaggaa aaggtgggtg ggtgaaattg attgtcttgg
agt t at aagawackheyatmlr a caagacccat acttgaagag ttaaaagat c RGEPUS206103030
ctcttttagg gacggcaaca gtcgtagcat ctctattatt gttatttgag atgcccgtat
acat cagatt gtggagagca acctgagcat acatcaatca cggtgtagaa gtgattagag 60
120 180 24®3-ctdytdéieie®l ccagacgt ac aaacaaacaa aactaaggtt tggtttttta
tcccattata,gettaatgat gatggcgtca aagtacatat ttccaacttt atccctaact
cttgattactgdcagagdgaahiHeat caa taagacagta ataatcatgc ctgtagcaaa
taattaatta tctgatgcaa atatacgtgt tctcacagtt tttgttggca ctttgtactt
act gggt aac4@f>t aat t gat at acaatcta aaatttaagt aatgatgtgt ttacaatatc
cacaagat af<EEf399 §EFFGeYt cttctt caactttttc gagatagtgg caaagcttt g’
caagcattag agaccttaca cgttactaat aagtgtatat gaatccttga taatacttac
attctatttgzidsccéacctc tttc attgaaagcg tgtcttgtct ctaaacaaat

at at at t gga2t&mcgtaiccaa aaatacttgt cttcactcaa acgtatatat cgagtctttg
gccget ct t ¢212> DNA

<213> Artificial

<220> .

<223> primer seguence

<400> 6

gagaaaccat ggtgaataaa tgg 23
<210 7

<211l> 1288

<212> DNA .

<213> Brasslca napus

<400> 7

gggctggtga ttatgattcy atgattigat ccagttagtt aattttgteg aatcatttte 60
ttetttette gtttaaacat ttaacttgea cgaatggtte tettgtgatt gaacggaate 120
tttgaatcaa attaattaat tgataagaag acazaataag attcecatgtt ttgataagat 180
taatgatttt gatgcattaa cggcatattt gaaacaaatt cattaatcag caaaactgag 240
aattttgaac tacgaaatte cagtttctag ttgaaaaaat aatgatcgta gagaacatat 300
tataaaacct cagaaacgaa ctatgtagta gaaattggtt aactgtattt agcaaacaaa 360
aaagegttaa ctgttaccat aacccattat tttaatttct aaattatgea aattgecaage 420
ttccaatett agecttttaa atazaaaaga cgctatggac ttegaateag attgtgaaca 480
acttgtaggaa ctaattaaca gagaagaaac tgaccagcga tggcagtgga gctagatgaé 540
attaaagcct atgcaacaag atttatggag ttttcegatat tgtttatcet tagageteta 600
aacgtcegtyg cagatggaga tgetcctegg aggatggete gtetgttece acttgateta G660
gectagatgy atagacaaca gamaaaaaaa aaaaatgtcc gtgcacatgy caggegetay 720
atcatgagte ctecaggttce cctctgtaaa cggttgttea cccgatgget agtacctaat 780
actggteata actcatacgg atgeagacca gtaagctgga ttgatttttt tegatgtcaa 840
aaaaaaaaga cgctatgatc ctaataaaaa cagggtaaac atacataaat gatataagtt 200
tagtagetca aaattgetag tttccaacaa aatgbtttet gatectattt teaggttttt 960
gtaacaaata taatttttaa atgtttccct taatattigh ttttcaattt tatatcaata 1020



tagttcttcc cctatacaac ctagctaagg gaatttattc caccaaatta gtaatcccat
acacgttcac acacacacat tctatataag aaccaaaata <210> 10 <211> 29 <212>
DNA <213> wotwédsemlr <220> <223> priner sequence <400> AOI/US20@%064150 g
cgtaagtacg tccatgttc29 <210> 11 <211> 30 <212> DNA <213> Artificial
<220> <223> primer sequence <400> 11 cgagaaacag aat gat gaaa

ct agagagatBet¥rrgsterpadlprs aaigagkato cappRpkcagh 3SCHTRRYS CFEHIIPVD> B3>

primer se S400> a a aa
<212> DNAQ%%Q%% Ar{'[fja%5 F%%a?a%%g%%%é ftﬁgg%%%e%s‘se%%gﬁggﬁogﬁ; o

t cgat gccaﬁ:tcga’aaa;tcg@@taaa@gaa@ZQCtttgt cataatcact tcatagaaca ttaccagtag 1200
tatcacactt ttttcactat aaaaccccac tgcgaaaccee ttttggagta atcaaactag 1260
tatctaaatc ctteaactitt tctaagac 1288
<210> 8
<211> 848
<212> DNA
<213> Brassica napus
<400> 8
gggetggtet gaaggacaag gatgatcgga tatctgegtt ggaggetecag atggecagetce 60
aacaggcggg ctatgagacc cagaagagge tgaacgagea gatgatggac atgatgaaga 120
ggatgtaccg aacgagacgt tcccgaacat tcaagacceg tagttttttt ttttccaaaa 180
actctgaatyg ttttatttaa atttgaatat tatctactat gttttatttt atgttttatt 240
carttttaat tttaattita aaaattttaa tttttttcca aaaaazaata atttttaaaa 300
aaaataaatt ttttaaasaa ataatttttt tcaaaattcc gagggaatgg aggtcctegg 360
ataattccga ggaactttta tecctcggtaa attecgacga rcattaagtt ceteggaatt 420
gtotgaggga aaggattect cggaatttic cgagaaactc aattceccteg gaaaattcey 480
agraatattt cgtegaaact tccgaggatg gaccatcgga attcettcgg tattttecga 540
ggaaccttee gacgaacatt ghtgeecctegg agtttecteg gaattttgtt tectcggaat 600
teocgteggaa sattccgacg gaattcegag gaatttgaat ttecgaggag ttatttecga 660
ggactttttt cgtcggtatg tccteggaat aacgttattc cgacgacata cegacgattt 720
tttccoctcag tatccecgatg ttttettgta gtgtttatge attatataaa cccategatt 780
caatcagtct catcatccaa ttacctttaa acttaaactt ctggttfctc aaaaaatatt B4Q
ggcettac 848
<210> 9
<211> 874
<212> DNA
«213> Brassica napus
<400> 9
cetgegaaga ttctcagecac caagacccat ctettttagg gttatttgag atgeccgtat 60
aaaagaggaa aaggtgggtg acttgaagag gacggcaaca acatcagatt gtggagagea 120
ggtgaaattg attgtettgyg ttaaaagatc gtegtageat acctgageat acatcaatea 180
agttataaga actagatata tagttcatag ctctattatt cggtgtagaa gtgattagag 2440



<210> 14 <211> 26 <212> DNA <213> Artificial <220> <223> priner
sequence <400> 14 cctcatcctc atcctcatcc tcaacc26 <210> 15 <211> 29
<212> DNA wdlBos/oastsrfi ci al <220> <223> prinmer sequence peiis2005m34150
ccgtacacgg taaaatagtt cttgacgga29 <210> 16 <211> 26 <212> DNA <213>
Artificial <220> <223> priner sequence <400> 16 ctaaagccat ggtctt agaa

22911 926 <2402 A7 <2112 20, <22 INA. 232 AY WL Llghal 4805 5R23 00

priner seduence < T Eacae aﬁdﬁla
<213> Artiddaghdta&2dQza=6323 acPddoiiRic SREHIRDERY tgtcttgtct cetatacaac 360

aaacaaacaa attgtatcaa gttaattgat caagcattag ctaaacaaat ctagctaagy 420
aactaaggtt taagacagta atacaatcta agaccttaca atatattgga gaatttattce 480
tggtttttta ataatcatgc aaatttaagt cgttactaat tacgtaccaa caccaaatta 540
fcoccattata ctgtageaaa aatgatgbtgt aagtgtatat aaatacttgt gtaatcccat 600
ccttaatgat taattaatta ttacaatate gaatcettga cttecactcaa acacgttcac 660
gatggegtca tctgatgcaa cacaagatat taatacttac acgtatatat acacacacat 720
aagtacatat atatacgtgt aaaacatgag attctatttg cgagtetttg tctatataag 780
ttccaacttt teckecacagtt gbgtettett ttectacete geocogctette aaccaaaata 840
atccectaact tttgttggea caacttttte ttte 874
<210> 10

<211> 29

«<21.2> DNA
<213> Artificial

<220>
<223> primer sequence

<400> 10

ttcatatctg cgtaagtacg tecatgtte 29
<210= 11

<211> 30

<212> DNA

<213> Artificial

«220>
<223> primer sequence

<400> 11

cgagaaacag aatgatgaaa ctagagagac 30
«210> 12

<211> 27

<212> DNA

<213> Artificial

<220>
<223> primer sequence

<400> 12
caccatgcett tcacgtettt tgagttg 27

«210> 13



<400> 18 gaaaagccat ggtaaggcca atatt25 <210> 19 <211> 25 <212> DNA
<213> Artificial <220> <223> prinmer sequence <400> 19 cttctgccat
ggaaagaaaawagit@Rb785210> 20 <211> 28 <212> DNA <213> Arpdtrusdoes/o3s320>
<223> priner sequence <400> 20 cccgggctgg tcctgcgaag attctcag28 <210>
21 <211> 53 .<2]2> DNA <213> Artificial <220> <223> priner sequence
<400> 21.ei:cgageggc cgcttctatg tcgact ggaa agaaaaagtt gtgccaacaa aag53
<210> 22 «z3b1>a:89%id212> DNA <213> Brassi ca napus <400> 22 gggctggtcc
t gcgaagatt ctcagcacca agacccatct gcccgtataa aagaggaaaa ggtgggtgac
ttgaagagggﬁga agcagq fgaaagttga ttgtcttggt taaaagatcg catcaatcaa
gttat aagaa Ct a’gta at at qlég tcatagc tgattagagc tttacttctc ttgtattact

ctttgtacktoo> 13
tcgatgecac gaaaatgcat aagaac 26

«210> 14

<211l> 26

<212> DNA

<213> Artificial

<220>
<223> primer seguence

<400> 14
coctcatecte atcecteatee tecaacc 26

«210> 15

<21l= 29

212> DNA

<213> Artificial

<220>
<223> primer seguence

<400> 15
cegtacacgg taaaatagbtt cttgacgga 29

<210> 16

<211> 26

«21l2> DNA

«213> BArtificial

<220>
<223» Dprimer sequence

<400> 16
ctaaagccat ggtcttagaa aagttg 26

<210> 17

<211> 24

<212> DNA

<213> Artificial

<220>
<223> primer seguence

<4Q0> 17
aatacgackec actataggge acge 24

<210> 18
<211 25



cttttagggt cggcaacaac tcgtagcata tctattattc gagatagtgg tatttgagat
at cagattgt cctgagcata ggtgtagaag attgaaagcg 60 120 180 240 300
tagttcttcoweched@erac tctagctaag agaatttatt aacaccaaat gigHa8sfBEes
caaacacgtt tatacacaca tttgtctata cttcaaccaa ccagacgtac aaacaaacaa
gaact aaggt ct gtttttt tatcccatta atccttaatg cacgatggcg cat aagt aca
taagttccgégaagggl cet, cgcaaaggga attgtatcaa ttaagacagt aataatcatg
tactgtagéa attaattaat t catctgatg tatatatacg cttttctcac aacttttgtt
act gggt aaeoggt t aatt ga aat acaatct caaatttaaa aaaatgatgt tattacaata
caacacaaga3s# gasreacetquagtd gt gt ct ggcacaactt caaagctttg tcaagcatt a
aagaccttac gtcgttacta gt aagt gt at tcgaatccct tattaatact gagattctat

tettttcociidal 16t tde ekt Ehigt Ct gct aaacaaa aatatattgg attacgtagg
ataaatactt tgacttcact tacacgtata ttgcgaagtc cctcgccgcet

<210> 19

<21li> 25

<212> DWA

<213> BArtificial

<220>
<223» primer seguence

<400>= 18
cttectgeccat ggaaagaaaa agttg 25

«<210> 20

«<211> 28

<212> DHNA

<213> Artificial

<220>
<223> primer sequence

<400 20
ccogggctgyg tectygcgaag attcteag 28

<210> 21

«211l> 53

«212> DNA

<213> Artificial

<220>
<223> primer sequence

<400> 21
ctcgagegge cgettetatg togactggaa agaaaaagtt gtgeocaacaa aag . 53

<210> 22

<21l> 831

<212> DNA

<213> Brassica napus

<400> 22
gaggetggtee tgcegaagatt ctcecagecacca agacccatct cttttagggt tatttgagat 60

geccgtataa aagaggaaaa gdtgggtgac ttgaagagga cggcaacaac atcagattgt 120
ggagagceagyg tgaaagtitga ttgtcttggt taaaagatcg tegtageata ccectgagcata 180
catcaatcaa gttataagaa ctagatatat agttecatage tctattatte ggtgtagaag 240

tgattagage tttacttcte ttgtattact ctttgtactt gagatagtag attgaaageg 300
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tagttettee
cctatacaac
tetagetaag
agaatttatt
aacaccaaabt
gtgtaatcce
caaacacgtt
tatacacaca
tttgtetata

cttcaaccaa

coagacgtac
aaacaaacaa
gaactaaggt
ctggtikttt
tatcccatta
atccttaatg
cacgatggeg
cataagtaca
taagtteocaa

aataatccct

cgcaaaggga
attgtatcaa
ttaagacagt
aataatecatg
tactgtagca
attaattaat
tecatctgatg
tatatatacg
cttttecteac

gacttttgtt

actgggtaac
ggttaattga
aatacaatct
caaatttaaa
aaaatgatgt
tattacaata
caacacaaga
tgtaaaacat
agtbtgtgtct

ggcacaactt

caaagctttyg
tcaagcatta
aagaccttac
gtcgttacta
gtaagtgtat
tegaatcect
tattaatact
gagattectat
tecttttecta

tttctttcea

PCT/US2065/034150
tgtecttgtct 360
gctaaacaaa 420
aatatattgg 480
attacgtacec 540
ataaatactt 600
tgactteact 660
tacacgtata 720
ttgegaagte 780
cctegocget 840
g 891





