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priority to U S. Patent Application No. 60/750, 991,
filed on Decenber 15, 2005, incorporated by reference
herein in its entirety for all purposes. BACKGROUND OF
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{hough has beehCeRaRRISY RS VRN ot Far 1y
foll owed by increnental further inprovenents that
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regul ation and how it relates in the end to yield
[0003] r ditessgcanid approgth isito boted @b engoserwhivadnop vdricsiny in which the basic

. .. thes, enes u he clear candi date.to.] rove,cr.o )
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function 'has been done in the nodel pl'ant system
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R was origi-hally identified as a | oss-of-function
boconffSmiditer AP Ol g B | e (Tal bert et ah,
Devel opnent 121 :2723-2735, 1995). This nutation
[0004] More recently developed approaches based on molecular biology technologies have

in principle offered the potential to achieve substantial improvement in crop yield by altering
the timing, location, or level of expression of plant genes that play a role in plant growth
and/or development. Substantial progress has been made over the past twenty years in
identifying plant genes that have a role in plant growth and/or development. Because of the
complexity of plant growth regulation and how it relates in the end to yield traits, it is still not

obvious which, if any, of these genes would be a clear candidate to improve crop yield.



had pl eiotropic effects on plant growth and
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agriculturally relevant part of the plant for many

crop species is the seed. |If the large seed trait o
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showed promise, the undesirable phenotypes meant that this approach would not be viable for

commercial agricultural applications.

[0008] The agriculturally relevant part of the plant for many crop species is the seed. If the

large seed trait could be obtained without the detrimental side effects of general constitutive



Wi |l e many seed-specific pronoters are already known

and characterized that could potentially be used to
wa@leGove7936RANSgene expressi on, there was no evi deCYES1006/062200

suggest that, in principle, REV over expression
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S|ze [0010] The present invention provides for the
o- speci fic over expreSS|on of a growth and/or
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REVgNQ was overexpressed using an early
OVer BRIy B cirdnsectsrtg RERIEYC anmgrpicinsgebizseed size trait
was achi eved without the detrinental side effects seen
[Oﬂlﬂmg Blf‘eg%'trcttlh\%éghgﬂ gllroﬁ:(% &l n% r@lglgf@gs gl&ﬁIBE\/gt Jk?)?éégl%ﬁ Wka growth
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ncrease in total seed nunb e | apt, when co
an 1nct‘regls%luwe’aq1 51129 S e]b F%Pared”tpea ﬁlértglg. ]él%lﬁﬂilté’?g? n%té)ézgpexpress the
gene. rlmqﬁmdu@a% Bribedink dn® eARE I B&Ic8RER VielbxpRESEINISHREM déﬁ%r embryo-
1§h an increase in the nunber of racenes per plan
speciizgnpro

motesad be inereased segaisige tieft wisdshipeqd witlearrghe trimental side
ecrease in.the rate_ of seed
effects 5. S witly con tl%lpV% P eex%rfe§51%1% écfértngl}o’u? {lhe eplarHC rhé %%delt on,
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seed nugnbey pat ARtivdIenicARPaiRd d@ a aldetype plapt. el he 1grspscds tpsalrseed
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assocl ate ant r opnent can
racenmwperqﬁqmtﬁaislﬁdrea% in the nurnber of pods per raceme, a decrease in the rate of
seed abortion, or a combination of these effects. Together, the increased seed size and
increased seed number resulting from over expression of REV in the developing embryo lead
to substantial increases in total yield when compared to a wild-type plant and demonstrates

that a gene associated with plant growth and/or development can be overexpressed in

association with an early embryo-specific promoter to increase plant yield.



association with an early enbryo-specific pronoter to
i ncrease plant yield. BRIEF SUWARY OF THE | NVENTI ON
WO 0®10793Fhe present invention provides met hodsPErtisS2006/062200
conpositions for increasing the seed size and/or seed
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pr onot r.&P grovide for the over expression of REV
when gompared with the wldevoipplAl seed of a transgenic plant.

Over expression of REV. during this early stage of seed.
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. plant. [001 met hod for. increasing seed size.in a.
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seed pbdRtiBh Athe HaBYSR; AN QFitHOGY Bk QRARMN I iR $REH tdHhhdBecn scen
early enbryo devel opnment 1s also provided. In
when BRIVt ivesipaar expiessedehrooghanib therplades expressi ng t he growt h

and/ or devel opnent related gene in the seed under the
[0013]13_0 K fRthodffolicRasihy sRAasR-is RPTnt témpANAY Qveﬁ’reﬁgl‘éﬁﬁﬁg a gene

The early phase-specific enbryo pronoter can be
associytederig paeuzowth sndrasldsgdormens i hecqsl g crly e@btygi ¢gevelopment
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t : - Parti i: )
v L YL SR SR AL AL ATFF LR ol s s
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12- hydr oxyl ase: de urase gene pronoter from
hydroR Ge e 1ot S BP0 CLIBALA By & T3S UL NGRS geierurasd AL
or a 1daB@Eoty 16 @4Y %&1‘39 P2 R0 bifrotBs VT ER the PIEsAN AHRPS IR lude the

thaliana. T0014] In a particul ar enbodi nent of the
AAP Ippresetur fiomvdntbidopstsika/REY, gesleatnd 8-hypmxatase despturase gene

prornoggrs o Z:esq(jzﬁe\é\élwgzﬁ?é@%%l’{e?ﬁ é%;% p%lgei {)]gogafgern%rr%cfeafy cotyledon

gene LEC2 promoter from Arabidopsis thaliana.

[0014] In a particular embodiment of the present invention the REV gene was operatively
associated with an early phase-specific embryo promoter. In this method, the REV gene was
overexpressed in the early development of the seed and lead to an increase in seed size and

seed number as compared with a wild-type plant.



overexpressed in the early devel opnent of the seed and

| ead to an increase in seed size and seed nunber as
weowparsB with a wld-type plant.[0015] The nerdiDtS2006/062200

t he present invention can be used to increase the seed

and/ o eed nunmber in plants that. are .
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promqtesspiaBeEr [frgny émﬂicéowiseimim@e olpie 29y dyerridasgideprsuiase
promcgcérgfg&ﬁygp v%%?ﬁd n&l L@Rgg%é:ﬂge {%t aé %%Iﬁi &l ?ﬂg%@glgygpsis

ter r om
thalion@ftit @d@mcgmﬁlg’és@g@memon‘ef GomAtabiddpps ﬂszlztzha,l dramslecafy
Particu enetl C const YUC%S of the pr esent i nventi on
coty g e DI ™ g dorspdeshqre. BB S Bt cOpstructs of the

preseﬁ@ﬁ{)&hbf{ @J)Mpﬁsceséﬁcéaﬁg a0 doc i c REMET) Igl”rfo@eﬁs'ggeratlv lﬁ élsesomated

I dopsi s The etlc construct can i nc
with aaRE nglleaﬁromeélrybzdeﬁml ‘Hicegtnpod yohssecgwenabo ifd@dc7dn opemtively
i nvention al so provi des nethods for the

m”°m6%§ E?}Sﬁwﬁ?sa transgeni c pl ant having |ncreased seed
si ze and/or seed nunber, the methods conprisin

[0017] nt%dlﬂ@ﬂeﬁfgmvmﬂ@nalsplPé%‘tld@rmﬁ?tht)dﬁ far ﬁlleam@dt@@bn o? atraHSgenic plant
enet i LSy construct, as v and cul t
havmg ILlncreals n%eeg rleBI (:11/{)r o | 5)3 E[I}GSI ntgl QUIPISIE: (k: 1ntr0(9101ng into

a plan€ @ﬂﬁﬁd dplantielics gemutidi cbhaﬂﬁst %) @Hﬁirth’kﬂ)okf@ gehearavdtiag tedplant or
mature plant growth. Typically, the nethods produce a
plant ¢qlbgpgpnaising the Seretis £ORHGICT wedes gakitiensddogping meepcstion and

matur%%ﬁag‘f %g\gﬁ; gﬂt&ﬂlﬁ ‘ﬁ{g}ﬁétﬁgdst ﬁo&&% aqunsge?R@ﬂlghﬂgiV1ng increased

seed size and/or seed number when compared to the corresponding wild-type plant.
Transgenic plants comprising the genetic constructs can be monocotyledonous or a
dicotyledonous plants, particularly where the monocotyledonous plant is a member of the
Gramineae family. The plants from the Gramineae family of particular interest include rice,

oat, corn, or wheat. Additionally, transgenic plants of the present invention are plants of the
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selectingt e transgenic ant's ave
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Figure 1 depBRIEF DESCRIPTERS OFTHEGRARINGS
enbryo-specific pronmoters during early enbryo

[0019¢! e‘f@%&@ e 1ctsAH@ Eﬂ%bs!@n%@ﬁl@g gﬁerhﬁryﬁ[s@@élﬁé’ BRInfot&RILYMA carly
devel opnen early gl obular = days after polllnatlon

embr}(OW)ﬂOpmeatr tApprdmmaFe stagss pedmbrd@sm:mbrymdwemn@m ctarly

globu%r d?g(?a aftgl?,/pogf aglﬂ Pg@’ egﬁ] IS??, Ar‘gee Og?OAP, gigaglglglg stick =
7])ApQgﬂgmm@&aﬁﬁyghg@ﬁ:a@@pﬁon REVOLUTA HD-ZIPII1 cl ass
transcription factors. This region of the amno acid

[ﬂozoic‘iﬁ&ggg (fepid {é{s Hgﬂg%{hac{] 2 ﬁ)'(_@{i [3%}11"311&%%?‘?1?%01& o REVOR.UTA

and nde R@N@)IHQTAdﬂDJﬁiPHEMQsUﬂ’a%sﬁﬁptmrfaRE‘s’QIWs%eglbﬁ&ﬁ (53 eﬁnﬁlno acid
prot ei ns. The boxed portlon of . the, sequences i ndica
Seque’fl‘??ecoélF?’tl@ ofhapacterishs dutesgncs s anierel seru@iceitig defngs UB-zipm

protelg$ %ét %%;n © %&m%‘%&% 55111 2%&7(9]2@'1"% clasSES A Hins. The

boxed portion of the sequences indicate the site of the amino acid sequence insertion that
defines non-REVOLUTA HD-ZIPIII proteins. REVOLUTA proteins are defined by the lack
of an amino acid sequence insertion. Athb-9 (Arabidopsis; SEQ ID NO:2); Athb-14
(Arabidopsis; SEQ ID NO:3); REV (4rabidopsis; SEQ ID NO:4); BhLfREV (Bassica napis;
SEQ ID NO:5); OsREV1 (Oryza sativa; SEQ ID NO:6); ZmRLD1 (Zea mayes; SEQ 1D



of an am no acid sequence insertion. Athb-9
{Arabidopsis; SEQ ID NGO 2); Athb-14 (Arabidopsis; SEQ

WO DRrBy3 REV (Arabidopsis; SEQ ID NO 4); BnlLPGEUS2006/062200
(Bassica napis; SEQID NO5); OGREVI (Oyza sativa;

48 6): 7R mayes: | DNO. 7) ; o
NOTEERREY 22@’?/%“@%%%%%?%{5? %@hﬂ.%%grffw%f LSE QD NGy and
Athb-§ A%@z‘g@)g;sisa Abhoo 8 of Ar abi dopsi s; SEQ I D NGO 10).

TAI LED DESCRI PTI ON OF THE | NVENTI ON [0021] The

present invention provides nmethods and conpositions

usef ul for DpIAdUEDIESCRATEOMNOF ANV EdiTé@sed seed

si ze and/or increased seed nunber when conpared to a
[0021\M |TchepReset iatdntioh pr@dddsi riethéds, andRemipeiitionksuseAiis Feducing

over expression of .a gene_ involved in plant growth )
plantsgygingrandacressspresdrsizeringipr éseaped sredaupibahvhotherrapaicd e wild-

r . .

ope T LEKRNERE, 0 LA PR ORI RASUL B Bty n
growth@aed/er develdpmant andn enhbrya opapiant whereinethb odermeptessibee of the

REVOLUTA (R gene s.overexpressed. The R :
fransgepG s ainr%ﬁae@eﬁ%ﬁq? Jigeghdiopen preegsst n&rﬂ%_@[ pesids nsthe plant.
In a pAREIar LB diRQIM @L REV YU BY REONYRE wab8lerbirkds8d. €Bhe REV

expression during enbryo devel opnent and i'n particul ar
transgien¢ ni the exthexdp oétwipoescaiuniergiosas iydep Hesiegwpe ¢fi apromoter that

B e
carly ?@%éﬂsﬁ&@lﬁd Smb3b@elclaRH4Rr URRKkSeckRIBHSvel 8P2RbioNf the REV

irst attenpt to determne if seed size could be
transgiene eegsla dtagh cobigte drvelopapt wswiedrin bireer agdios mosg sicdead
in plant growth and/or devel opnent the REV g n was

[0022] ar/ges Bt hiterifieo d&ednina ifREM ticaosnge beimeednaséd thedugh over
rising.an_enmbryo-specific pronoter to drive REV

Cco . )
expre@%g)rp@sasge@ﬁ inyplvedds plgt srpméh andiey eayrlopmpnihe E gape pasfargeted
o e S0 SREALLR PASFR S Ll b LRERRE IR o drive kv
expreshoorevapieend. Tadevailhbihossi ddwenlicn of cebtye-dpeaifis gpeonaters with well

eSS 1 WY Sh FEV, over, expressl on ves Largeted Lo o uic
creatcdBMSE QRBRAts in R AT d08xpreRivn Wad RRGRAE10GROSHS dHPﬂell%nt but

were i ntroduced into canola for testing. The rationale
overldppmggdiasey ofiembetd developoaniol Ehowkrgbidnptis REE trmagrind spsiteicts were

nrodIGRREB Bl T SRer o Ry AR AR A MR e

Arabid€pser fenbed id FerfcrREIFopIaicd tyvBAHoth 40 the kioWwREXpteuRI chafucteristics
canola and that canola is a crop species.

of themsprapistsrastdctsrmpred am Aedhidasisorou@ bkcly icgy prcrdasanada and that

I ve. di t ' r rel e. .
conof S LB R LAY WAL BSLRA0E 0 e SRR e
agricudlugdl relgvamet. hinnshicotid eewellaphentabikipais®E\gene is a gene
that plays a role in determning growh rate, overall

[0023@: gﬁssusui fisidtn, %ipﬁ%t gR{WtB iaﬁ&/HFdéVé[Hbﬁ{enpfelﬁe(pé%tis P%ene that plays
a role in determining growth rate, overall size, tissue size, or tissue number of a plant or plays
a role in the plant developmental program leading to determination of tissue identity and
morphology. Such growth and development related genes are identified when modification
of their function by mutation, overexpression, or suppression of expression results in altered
plant growth rate, overall plant size, tissue size or number, or altered development. Plant and

growth related genes can exert their effects through a number of mechanisms some of which



a role in the plant devel opnental programleading to
determ nation of tissue identity and norphol ogy. Such

wQ@e@mrw3ahd devel opnent rel ated genes are i dene@T/U806/062200
when nodification of their function by nutation,

) ver ressi or su pressi on of SSi on results
includeicgyly g%qf Waigle %ﬂﬂe%eesyn&?e@r#%&g?%?a@w sensitivity to
plant Bér%ﬁiﬂ@s ghH evagrbl&g&ﬁmegls Rl iddntif &dedBNS|RAPIRNhe 1iRE ant

and gromﬁh rel at éd genes can exert the|r effects

hrou

[0024§ e ﬁﬂl Pegno é)ig%i get}es é]ya\éﬁf Eeenﬁﬁ%\aﬂl %N 8F%ﬁ%ressmn or su%ppr%ssmn

analy Sy ftf 185 to3éstin @adoi@ Wi d o BVeRy Sinens € Bgarhj M, bYsont, Bliddt all, of the
hor nones, cell wall biosynthesis, ce |dent|t

genes dlat @Fpineatn e imydvadie grewid, anflio zla\]'elqpmfm%eq* th@f caa) bgrigsed or
R
CAP @narm&ceies afydeswesssduidtediptotein that dfintdlec@rres-dAMP simeling and

own to he |nvoIved in growmh and/or dev elopnent and
regulattlﬁatof therpcHa CM@é‘EF PPt QEeIEEPLers Qe ik HB‘E“% agplugogerticoid-
1nduci%'1@e@%§1totér Ry 5@&5 AF Eetfli S gfﬁ%ﬁe ‘ln!i‘%"r@dlﬁtl&‘? {0 sﬂz'ng leaves due to

opsI s gene encodes a CyC ase- assocl at e
reducgt dbrgation ledtpidsrniahand nesbphlyllRaH;S @AnRres ergiadnmgs ﬁ_ﬂotany

lation.of the actin c kel eton. Over expressio
91:59 O P PEe P G ST P B SARCE B Py St OF OB e o
reducéd &él’ﬁﬁbe@ﬁer%ﬂ{ Al dnhdIRPEE ﬁw@f‘ dha dead W&ﬂgoﬂl gﬁ{dah%t 8. Z8ant Cell
| eaves e to reduced el ongati on of ermal and

15: 952.%;)219030 OatiespieBaon of be eice élstonAmhadf@éylefe Benarwitigan ABA-
inducbjelBaiein R Ibeie SHEPOTRE! fp Pl BRI PP PSR ERE
abnorh@ngiodt aitrosidshie evalshric@MBsmpirbe to e hiRl-fy¥e (18-Aliedl]ang et al.,
Ruan et al , Plant Cell 15:952-964, 2003).
Plant ¢ 83k S08H. Stuppression eeEHi oY Ad éndethjdopsis increpsae
i S
ol 88,05 NEHE, B AT LATREILy ot
bunnahnmmm&hmsthWﬂam¢emmdeﬁes&ueraﬁmaipbnﬁﬂkv£®mﬂaﬂede$le
Pozo etgj flané 6%%1% 28&% &Sgggqlog‘ﬁ?)an upgg_qsgilogyf %q%}%[l g\]ene gR?\I?’All resulted
f
in see@f 1?%% v@ﬁpﬁlglﬁelaése{ae r@@&ﬁilg RE rlliscaslg%gbﬁcégi)l%gﬁéty bt ¥k} ghves dwarf plants
(Xuclo lagch fome Sgemread 1Bl 1Bt 2’&[530@6)1 uTansg@mctIﬂans prdssmgplepartlally

COIlStl?lg]élle sl;g r%ctepg? Brlﬁgh%gyﬁ o e&:h%%cog [ﬁ\’\)fg%%th a 26%2{8@1[ 8:855-865,
2005)5%9131%&}%19& &fgoﬁjl%ceﬂﬁmgﬁﬁ@lrbyzd% gdvesHlati8Ckdtyledons, leaves and

seedlings with increased hypocotyls | engths and
other tsplexrprrss whibn ovﬁremtssgm\@m theeappogpicanitost. (Rwelhanm organ size
Seie 118-1,,122, 2
can b RSP RSGe Rty Yl i GBs B vy CEPEYERFg. 2000)
recept or BRII have | onger hy Bocot yl s (Wang et a

Dev
[0025e |Anagysgay pdass With oByationy srddsiibaltee gfqyﬁh apd/RedeveRpmental
pheno't eA'hQibféithgtgg dsaorggfétﬁeg %%Aelg lthelt @Ia& er)g(%? gg rgg Wil eﬁﬂlﬁdevelopment
A mutappo Sfféc&mgftfrmimst&h@d héranpe pbftepﬂl(ga f0r1$+52 ecsalsinkedwarf plant

(Wangtgtt ardI:, ev%q’%g 83? 8@58510%)3) rg%ﬁ)}\m 1n%2rt10101( nocknol{lt 1?1rthe( Hu
Arabidopsis FATB gene encoding an acyl-acyl carrier protein thioesterase leads to reduced
growth rate, reduced fresh weight and low seed viability (Bonaventure et al., Plant Cell
15:1020-1033, 2003). A loss-of-function mutation in Pepino, a putative anti-phosphatase,

displayed tumor-like cell proliferation at the shoot apical meristem and produced



[0025] Analysis of plants with nutations resulting in
altered growth and/ or devel opnental phenotypes has

WO denviesed a nunber of genes that play rol es PEI/pE2N6/062200
growth and devel opnent. A mutation affecting

. R R RTINS
Arabzﬁ‘o K15 basetd du@lod 6t @Bﬁﬁé‘in @ighhhﬂgj hhH B ABRLAATS G-protein-

TB gené encodi ng an acyl-acyl carrier protein
Coupltdwregeﬁoe(ﬁ@)l addontamsraaR{ce Hoxyr BAlprotaine acqedatafe ¢lak

I see .Bon vent re et
denctiyf il SRl AL 3 CBER s ehahORASHIES afltpng pos
increadtd &1l @6n aﬂofﬂphmco@lsﬂ%ib&h ity theAtl andasRhRi *se productlon in

di spl ayed tunor-1ike roliferation at the shoot

roots gomeain bt (Gheat @hdeisroasRBHEBTp S s J hatirhisaisis TIPI gene
plays gg@g)%? ro%)h eg) i?g%el T egllt gnckﬁg in ccé(l?lﬂ%ﬁ‘ g}__o\{ﬁat I %%F?—é%naggt has

smalleﬁrroieeﬂem redugbdhéinh) aﬂd&hoﬁthﬁnﬁ:tﬂdﬂlei (R}em@f aB, New Phytol. 138:49-58,
r ot ei ncoupl ed recept contaj ns an RGS

1998 Hemegley gt o g (g dd) ?éééﬁé@h%)oéb aMutangy (cBremsomal
t c
rearas srﬁédrr{lﬂd girrltmﬁgg n%eﬁﬂgorh ase &ggog:@legg@@?%egﬁ q}art'l ﬁspo oll1t§/1 g 1
Big Bgmkwmnm*JAt dreclbp rlkrgalrﬁbrakmgaass arnbre:ﬁd)‘kvemmdals:stamd nhicker stems.
rown i.n I Sci ence 301:1 728-

Conveydy dov¥itipsion b Bk Btotirg s e 1og SR priag's T b
biomds§) tﬁl‘ﬁﬁ&r s*ﬂ@ihi arﬁler%@ﬁd%ﬁ NRALiANBBAhEPbE MGl déll%ﬁnﬁépmlﬁ‘ch etal.,

The pl mut ant has snal |l er rosettes, reduced hei ght

Curr. i, ST1-879 (00Y e pRgam wtcodts,anGADPHytase mpattant for

accunilgagt f %igg%g %gﬁfgl;jsp%m 1 r{%{%terkaérﬁ ra%gg% gﬁgﬁequent activation of

calciuheanag1g.e TR rdmutafidNé\d Efastevrel ih @Bl cRfankidg oBtiE tBf @bhéig cells of
(BB) gene that give very little or no Big Brother nmRNA
the roate( erann edpfeNafiretR:4 %@O%E@Gfrmawerre mué%@@gn aére

cause%p io%Eﬁ{t tésglggva lgﬁ%;%%%f yIFfsgér{ g{ogg{r?{; ZIE@V@% Eeﬁs of the mnl
mutariiacnemssier thah wiki-typt emdmandeddaduard ohgafavs 2o%. ofBEe émy)sperm

be alterin ell nunber ch et al
weight gf wiig ¥ yzﬁﬁgﬁ%e%ocfe?agmméq %aeﬁenéﬁﬁsida@gf%# ihpppAfhera layers

of the9 AaRIBs AU MUy 1EQS to%%ﬂ%gd%ﬂt It Rfivit okt ﬁl‘i‘ar etal.,

speci es | n root hairs and the su sequent activati
Plant &y gol 2T B3 2802)THe T+NA mswlrtmlt mu@n‘d@‘f‘éfm evalkEHC hdtsl

decrea( )ég lc@frﬁlﬂn%a( Iogltnl? ?O%W@ﬁg &g}fro& 48! E&I%)’/)gg})on%ﬂ-rﬂggh regulation of

vacuolr ThRitd§Cadiditit ERPrebdlod®f AEnGRYISIE Snsch @SS WAKIG WalK4 in
wal | invertase, expressed fromthe |INCA gene. Cells

plantsqfrevents aeHlelongetien angr prodwagh Iciéfnarftnhfsms W hgher miaKahannﬁlant Cell

1330378, TYeCkBa0Y epLRGTaNRLy 88 UL BRI 7 Pl
46: 30<ai3 16E00BRT TRNEFBlddpsy eese 9P2 bhgs mﬂd)le enﬂ@ﬁpsfgah mtltmhd

ead to decreased mtotic activity of these cells
establ(sbmeg‘raqf flaralgnerigherg idenptyy diasp-of-fyngtion guutgions gpd52 gixes increased

seed n-{as%bgl%ﬁ kg {h%%fﬁ‘fy@QEM%a- WSS o cy}@%’;oé. NdMPStcad. Sci. USA
102:3123-3128, 2005). feb mutants have short roots, serrated leaves, and fasciation. They
show defects in cell division that may be caused by a defect in G2/M cell cycle progression

(Inagaki et al., Plant Cell 18:879-892, 2006).



decreased cell elongation in roots. WAK2 may contro
cell expansion through regul ati on of vacuol ar
WO paoerese activity. Expression of an induci bl BCT/US2006/062200
anti sense of WAK2 or WAK4 in plants prevents ceI
I ation, and, pr es dwar f I nt
[0026E glgy%ﬁem}:spg}:ﬂmégp%i ge‘%}e"%g Ifgﬁiﬁgré%?? ?r Velopment
transg%h@‘rﬁre (&dd helS3n IPMhéan 23pol %Qgﬂeo‘u@@ge ORI tRat@hcMes oP !fa%mtates
. 46:307-3 16, 2006). Ar abi dopsi s gene AP2 pl ays
the eXarassibe angiorf prodmtw@mé amupl@ende enypraigth awoddst b}Sﬂhﬁgnme ofhus the
identity. Loss-of-fu tat
terms e oL T e kL o RS U MR G o
includeYsBgucnb@stBat fldk GhEhucdotidPafor padtcih endddad: scPdncedIFAr example,
102: 3123-3128, 2005). teb nutants have short roots,
the scqeaneat @@ indadebosemiriqoside betucates A ele IR ewpdipgscquences

Ve b 5b /
ronf S E LA P TUSRE ey PR Rl R M
sequei&s 8dRHBA Zor Iﬂﬁﬁhﬁl) e{p@@gﬁh oTﬁ& dedt (ise., te pwinfotarad @olyA addition

. devel opnent gene" "growt h and/ or devel opnent
reglonsSy lﬁﬁ%@é‘*ﬁ%‘y’ n@fseéaal]’fé? BAHeRSS hean any pol ynucl eot i de
sequence that encodes or facilitates the expression
[0027&nN dVlmrtemrsd ‘grotth@nd/of devetapoheno protien 4r'gpmoh endioedoekbpcent

hu t.he terms h.and/ or vel.opnment
homolg aF g ginalgT e A B O TS S MO 5 S A er g lp Tioen
proteih Mgl i4g %esﬁﬂl‘#t?@& eguldi@brolhidfie, oheraN ek eshdsiz&mi4i8¢ue number of

proteln encod |ng§7equences ﬁor exanpie t he sequences
a plang gnregnlefatie plhbéey cpsicatil prhgrare dpadingde deteeminatien of tissue

rotein COd ce I nt ven
ent QTSR EOBR PSRN PG gt IO BERR presen
invenfi®f)ia@d $hdt Rate H0FhiAbD racﬁesaqlm@eﬁlaf BQu 1da§tcab6@tr7m%rlﬂaincal more
expression of the TYgtene i.e., the pronoter and A

: . ly
typicaflgdit taagiribpelgi g dentisslpard meeq WPlCa]rliﬂatdﬁ%St abMaf0 &p dehtical to the
The ternms "growth and/ or
amlnodfc%'l?ég]%gr?c)e? f({r %ééne "growt h and/or devel opnment

honpl og gr,pvvth and/ or deve] opnent. assocj at ed
lﬂﬂlsbr t%solrssa her&rneam §€a>% FI&CHJ 16 %?nﬁglér'i‘ gsrethet B %‘f{?r%laalt%xpressed

durm%&hlbfyto}ﬁe(f&o Betiat e og@fburr%?s%s ofthe 'b?ésbntsdlgc?osufe' embfo

Ize,” or tissue nu ant or regul ate the
develgnaent begue vap ienfiat cq:blr dygrsams irethd izpgott endl edrgmuenthtough the late
ssu

phase gt b EP BNt (b ey bl ESictitdm Gty and
ends Wl tHeRRS URAYE o B A8 an R8st caRAYERL eErhl!)’t@/b-sbéclﬁé %é&@%ﬁn be
about 70 %identical, nore ty pically at | east about 75

furtheyslagkefied @salearhapblasnvcsp@clﬁy"pﬂ@allatgpleﬂsﬂseqsﬁc abdouly @@sespecific
i dentica

genes E)eOtnge %g)resgecf FuNGu é}'oﬁ up 6 tgen% Ao Flogphtoggne%ls Tate phase-

ryo-speci s a

specifiegiict Biatthdss cRpRkRd € AlatutattnthRISR uag)n&;fbrmaure and
devel %Errent in a plant. For purposes of the present

desicqgfedseess Ubemmpdeie f@lbywép@bf%gﬁnebg@r itiaie ?prffﬁﬁ@nfduﬁ@g carly
embr;{%:(ielgeﬂb&'eﬁﬂ AASrd Barky$hatd G BRE pRAMHL NHES g AT ough the

[0029] A "heterologous sequence" is an oligonucleotide sequence that originates from a
different species, or, if from the same species, is substantially modified from its original
form. For example, a heterologous promoter operably linked to a structural gene is from a
species different from that from which the structural gene was derived, or, if from the same

species, is substantially modified from its original form.
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phase of enbryo devel opnent (characterized by

mat ur ati on, desiccation, dormancy), and ends with the
wee@dorsdn of a mature and desiccated seed. PCT/US2006/062200

Enbryo specific genes can be further cIassified as

ase- spe i fic" and cific!
l““”izﬁ%? ffﬁh SeSieperia bo ageﬁ&s%ﬂ)@ & $phSstipndeg. which may
have ﬁﬁ@fcﬁ(il%toqpa pRecd berofigh DA n@ﬁ&%cfﬂ?r& Féiﬂh%&?ﬁia? be ket &ample, of
phasespeci fic genes are those expressed from
plasmrrh@urlmd puglnt N@tﬂgh cangaip'esglicen " qrolofuckeondd seqacrmnslthat facilitate
| ccat ed

the a Qﬁlg{nouﬁ b 18?,%0 gfﬁgeggggg%{ﬁn &31|plstnc r )al[fﬂ‘e% ec; P]g}bcog'e W the context of

this didensalre RIKB Mcl@ied palydudidstde sehasmec ﬁdg@cﬁisfthaﬁ t&E& PloRentsed
in Figure 1. [0029] A "heterol ogous sequence" is an

facﬂlt@qcﬂ]ge;wggmb@gtl%o%@g@é ﬁ@q;lepﬁf@tm‘r@ra, lgqshcal‘tr@@oqumﬁn In addltlon while
f.
the fogé u% ?N%n{na? BE ?ﬂsgﬁeqt 1?1{%&1 1%1{%, I% éc’;z 113131 nawglgﬁns]e\; tor

transfepnadtioh @/ thee \heﬂ ecabogNAsInfy Ohet e¢ll mpg rahltyn banmewbﬂ @f the viral
structural gene is froma species . different fromthat
DNA e i} RNA; Yrstasmiqlequlfy- diorgieR PN ds drffied @ghetgrologous DNA,
f [ S [ r
whieh it @R 6L AR S R0 0y ot it B YR ep AN @ octor
rnolequlee cecodfs DbtAcctablp Dcmrd:eylabie uidrkersitr transhede. Wi cdwtomyused to

nserte in 0 it ce of r . .The
ansppRefforEn PEpHFD hFS R QiSO DRced it st cell. the
Vcctoﬁ’éaﬁlqueplﬁra’c&h c}@&ﬁl@/ro? of @&hé‘ﬂd@ntalr\@% tHeQdst chromosomal DNA, and
pol ynucl eoti de sequences that facilitate the

severg @Dmﬂenﬁﬁhs Vr:etpt fmﬂats IOWT@ﬂ O¥é cerbe e¢ne|r¢teda Abgmaigedly, the vector
con” di scl osu
can taggcg 81561}%1&1 l?é gﬁ PBEﬁl%/ %r l} éc&)l%g(éu riélg oesé c%rﬂglos%rge fr addition,
the vek@i 9@t alod cothiarnig ﬁ@eis@fy éleﬁlattetﬂahﬁerhﬁc@m@tmtdnwf tled inserted
vect or sequences into host chronosone. In addition,

DNA jiip panRINA meleeylgar W@ch TopSestoadt it npaiodyDNAtiglo
rnultq%/llg r éssge%i%lngk %ﬁ%gfénﬂers&ﬁ fi?ilttloﬁ‘ﬂ At % k&ﬂlcﬁ)éc ctl&‘ﬁcnts

adjacano e smsaﬂed)DNm&lavaltdii/ trE)N@atiomtch tlae MRN?A 1rin\IApk/c&61h @folecule.
nDIec Foreign DNA is deflned as heter ous QN%
Manypolggn ?Sso Esr\BsNZ\cﬂ ndpel XRCRI#S S ety eﬂ‘i‘ﬁéﬁﬁ‘g 1 thus be rapidly

synthd¥egh, for exanple, replicates the vector nDIecuIe
encodes a sel ectable or screenabl e marker or

oust BTG e SR Bt R ARRTAL b PRk oo
DNA tthe ”tlﬂzﬁﬁge&@ that it BEnNEBEPIMtEARN LB fe%ﬁ&zﬁed M@RN@Q@BBM host
of or c0|nC|dentaI with the host chronosonal

cell. Ces/term|"tremgres rofers ing onbydo dhat gadiontod inseged DAA tblwi’xlscanverted
into R}%ﬁAS gorutr‘g glrgﬁ t[hedc p?'?il’tltogégﬁ ttha I){cc‘[¥1‘ 1111121{' aerF: \égcc;cta%alrj %%RIIA% f}%%glti%tion or

replicsit ofahé RIND'S OfRad dition agl etk doOi ndell@ov st ariBaddndrie a
contain the necessary el enents that permt

polynp¢legfiderseqiansn thef cariing #isepanggadmfiiame sapablgaipradicang 4 protein.
or otherw se cause replication of the inserted DNA

[0032] ntThenerntsi "}I’xiaﬁstﬂpécHﬁast)écl]RNAranS@hfﬁcd:)‘( piice'& gsansformeddardrsfer to the
addi tional lly contain sequence el nt

1ntroduct(1jo|n olf%)I%A into a cell. IThcsccl lils termed a "host ccsﬂ," and it may be a prokaryotic

or a eukaryotic cell. Typical prokaryotic host cells include various strains of E. coli. Typical

cukaryotic host cells are plant cells (e.g., canola, cotton, camelina, alfalfa, soy, rice, oat,

wheat, barley, or corn cells, and the like), yeast cells, insect cells, or animal cells. The

introduced DNA is usually in the form of a vector containing an inserted piece of DNA. The

11



adj acent to the inserted DNA that allow transl ati on of
the NMRNA into a protein nolecule. Many nol ecul es of

WOrRNA029383 pol ypepti de encoded by the inserted BINAXUS2A06/062200
thus be rapidly synthesized [0031] The term

. "tr ene vector" fers to a vector t at ¢ i ns
introdpipeefPR gugite VG TR ey SPrafsgdhe! RS Fpr fhs dtferent
spec1etsrfﬁﬁ11§ ﬁfe' H%@fjce'llnélolt e @rhybeR |DN7§ts€(?wﬁ§e oty o ofkign
host cell. The term "transgene" ers not on y to
DNAﬁh@ﬁorp@DNﬁodemfedlfmﬂteé@chmhat is converted into
RNA, but al so those portions of the vector that are

[0033DeCcEE &Ny "flat" fefides ANSRIPlaH, PTan@brgaff (k. 621da08s, Gemis NBowers,
RNA. In addition, a transgene need not necessarlly

roots, @aergici 1) aogss| apd pbang e¢l s Enchiskinetsee eWatre eelf andigrogeny of same.
The CF%%%Z‘{I%?‘E ngyﬁg%s tu?égﬁ g?%ere%lg%loﬁg &?tﬂg gﬁgmﬁ 19\;6%1@1 i generally as
broad'ak tenddseofiRighér plmtls Aineadtsd or traisfopmatidrefeelinitwest imeludlng both

monozscp{%];tgglgogl}s :agaril d%gg%nwl ntpolggs,;g lmeéll ' |@T|;§6§1§hé\6ql>rslggn%sr s%% as algae.
inel B 6 bl TN S ALY PO 6L i
are pl ant, ceI

[0034l£arﬁ‘éi‘k?eﬁqol%gplflsaqeﬂléencg ol O0F | ttaé ong%fesﬁg il?or%l%ﬁfs%%}:les or, if from
the safRrsPe@G&, IsSsub@pstidlianddiked fromSaTrighell ksrm. I e&impR! 4 S,

or aninmal cells. The introduced is usually In the
heterdl egomws @for@ptvremembljc bnitedli tajarstyuetnral ey is énpi sppsicsdiffigant from
tat R R e AT BT e e P DO sytanciaty
modlﬁerdqmrhhteoﬁgmtalfwﬂnl or it may be a hybrid DNA

sequence contalnlng some forelgn DNA and sonme DNA

e 5 "
[0035?j 'J]*h\ég I)edlg( ?éne BF g%gg%ﬁl,%h %e%g :Iﬂ% ':s%d Hér@l'ﬂtto mean
any pGltyﬂumieotfdle GudIcace ﬂla‘oérﬁsodanﬂ fid’ibta’te's ke expB@Eidﬁ aﬁdh’dr pﬂodﬁlcttlon of a

e GEHER AR At 5P AR S PR con

includg"s% es%attﬂh@ﬂ(reﬁ@eﬁﬁvbupzﬁ ?Ydt@iﬂ ch® oplggltegl%ﬁaés.aﬁowx%ﬁgle, the

e class of higher anena
sequengearnsi urctrailelthmemeclhnm@wquencnssthadam grdseit fencoding sequences

ot vl ed di.cot d
(eronJo PR Py AL B Yengaend y DR rosns Mipegnfdin
sequeﬁées Qe(}{ﬁ‘treti %Iyndi’ﬁlapé)%'r&ﬁloh%Yﬁ{esREVOQm Péhc@b Yﬂie%ré’dioter and

%F and hapl oi [ 0034] het er ol ogous sequence’
polyA ddwél regians. aespgithal e gnd panerhafearsbgenepaci es, or, if
fromthe sane species, is substantially modi fied from

[0036] t STherté@isNRIEVOLUT ARR6tefX arRlE O LY TReh@holo@yoUREVOLUTA
pr onot er operably linked to a structural gene is from
ortholgg's e apsekhapinfte piean Prateimbariag the Bhityre sqguiateplant cell division

(whe@%g{é%g Eﬁ t@lle g)gé;cﬁgspgﬁt ?xgelrtl:l ;cﬁ & (tjlfefpre gﬁl? @ dn gnc?ﬂﬁ?have an amino

romits orig
acid séquence {h@f)i@ a} Icastebber 1060 i&&‘ﬁ@ﬂumbreg@p&allp at léWA %
t d h
1dent1car1 ag]n%ignelgr% typlcaﬁly at ?east aﬁ)out QO EA) 1dent1cal to the amino acid sequences for

REVOLUTA described in WO 01/33944 (incorporated herein by reference in its entirety).

[0037] Alternatively, the terms "REVOLUTA protein” "REVOLUTA homolog", or
"REVOLUTA ortholog" are used herein to mean REVOLTA proteins that are identified as
distinct from non-REVOLUTA members of the HD-ZIPIII class of plants transcription
factors. The REVOLUTA members of the HD-ZIPIII class of proteins are characterized by
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any pol ynucl eoti de sequence that encodes or
facilitates the expression and/ or production of a
\Nw&mnmeﬁSprotein. Thus the ternms "REVOLUTA geP@&l/U82006/062200
REVOLUTA transgene can incl ude sequences that flank

he | REVOL ﬁrOtEI n. encodi ng sequences. qg/exa&g
the a?lﬁ%f DSEsE 9L & ShuarfeTiHio ARiRe pHESEIHYAET Wattiar tat atin non-
REVOINBTARIS-APA 9f&elﬁps&%agarﬁﬁlgtaefa%ﬁdﬁexm%}ld 147 of the

I nterveni ng sequences (introns), the flanking 5 and

REVQLUDNAnagrodscqusate d@nmbﬂdnn%@dblﬁiﬁ@% rad as shogvifioFigure 2. In
. | f
Figurl? B e R AR IA s MO 70 GreS Mrulguder gl b avo-

9, athBNY a8 Bﬂl'BClESraré ﬁMMHUTh@@@@IPﬁm rdt&@h§Bnd’ mgﬁﬁaractenstlc
protein,"” "REVOLUTA honol og" or " OLUTA orthol og'
amlmhaced BRSEENASRITHOTY bﬁtwe@rﬁr@m@taeudﬁ lﬁ@@mdn K ofeha BEMQIWUT .4 amino

t I
wid AL DR OL X R GRS S S crion
at thistlbedtiohaw meanEﬁOLnHAammosaeqi&qa@cbh Ehe ieﬁ:k af tHieaaino acid
about 70 % identical, nore_typical | east about 75
sequengs iesAHPR: ila digfHguBg ang &Pfélamg yh%rﬁctpe%mofé%‘ﬁ@wg Agproteins.
identical to the am no acid sequences for REVOLUTA
[0038¢ e Sliheitbred" fiencMCidod 3 3 8xdny tho porcpatagd efthnhien ecids blynucleotides that

reference, i.n its.ent ret 03. Alternat . .t he
occupy Ghe L e D0 PR RGP g I pacieit B6d
sequendds YERLHTAP51HRBY Qe 1AM aLt% ubt® ﬁ)?égi‘aﬂl@uéﬁa@srbn%@/éﬂﬁ-féd below.
proteins that are iden as distinct from
The tqron PREEVOLUMAamty friver s;at@racalheeasmeznlf thd degedeaafgclefedpisant tvo
rlptlon factors. The
compigif Biyin ReaRlieds” S bR ise B i T e SEPRBY 3 s mabitf grogram that
assigrsAGHINTicADRARCS cafh eorthasdpdiest Hhiné adids B@Bed@h@hermcal similarity
sequence insertion that is present in non- REVOLUT
(e.g.. pbetapHhe POPPHES PRI MRAidiesn acificnbasite hydipakiligrsemais aaéq ¢he like)

and/o%é]oélﬁ];ogggfe% g‘aggﬁsaﬁw 5]8?7 1n31$1§”1§ﬂ&1?0 ggﬁ}e{se ggg chghges that

wouldHenrequiecd torcansat a Mdoﬂl’bnﬁ(&hﬁg)bﬁe ﬁlbmhbvocrfalmaﬁiaff&loﬁlpared amino
thal i ana desi gnated athh-8, _athb- 9 hb-14 and
acids io hppdpy cppodingihe Rﬁ\wﬁeeﬂ@f %P PRI Cﬁk&iaélpﬁ%arg Aepdgafter a best fit
ahgnrtﬂéh\f of ﬁle‘}%f @(gtfeﬁEéssﬁa's %eé}mng&’e af 1‘1jlc§l R&@tl‘li@cctﬁﬁ a'rf%‘n of all
bet ween am no acl ds 146 and 14 t he REVOLUTA am no
possitde aligrseate (See fof legarhple cH SREMGL eﬂ'dX ﬁfqzu ek dcaa SEi. §li4e’9:10915-
109%? 9?% | ack an anino acid insertion at this | ocation
A e REVOLUTA amino acid sequence. The lack of this
am no acid sequence insertion is a dlStIthIShI@%Vand
[00394 efﬁhmtﬂ@n cﬁhbs%tmttaé kdostityd obpolREVMCICONTde faqoenschgLcal]

polyngcﬁeotlc{se Lom géscaesﬂebg?ncg éthgs %tge%sp §O P{hseﬁﬁgracéel@etn typlcally at

m no

least T0eYoinovetypleaily atqeaswee% bvbmasathgicat) € |&8OMRN; eSmpaed to a
two nuclelc acid sequences_are aligned side by side

referepeg seguence (‘)‘ﬁ‘;ﬁ‘gtﬂéﬁr PIRRTSFISAHSP QI IEH balovoreng dentlerd paamplersoPne of
skill wi p%eigh Lt E[I?e ahci a!él reei)érogklﬁte%&ﬁesttécﬁro'cfé?érmfﬁ%as ure

egree o
corresponding identity of protelns encoded by two nucleotide sequences by taking into

account codon degeneracy, amino acid similarity, reading frame positioning and the like.

[0040] Amino acid sequence identity can be determined, for example, in the following
manner. The portion of the amino acid sequence of the protein encoded by the growth and/or

development associated gene, e.g., REVOLUTA, can be used to search a nucleic acid
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conpared protein sequences. The percent simlarity is
cal cul ated by a conputer programthat assigns a

woenweiesal val ue to each conpared pair of am NRCEHUB86/062200
based on chemcal simlarity {e. g , Whether the

sequel A RReee. Sl e CETRAN (ERGic byBE e TsAdby B AS LpSirsion

2.0.9 BStsERASIENRY AhR RYS M IMAROMYIDET9099h. SRR RA ImREdR B tween
hat woul d be required to convert a codon encodi ng one

two (erendre) padynuclqudides @fpﬁmwad@car@mpmllwﬁﬂm@ by cmmmng

seque§$e§ 2 grig%%\}gpsg%lﬁetngeesgovgf g?ﬁ:eqrmlga{qséﬁ P%é‘ﬁ%a to f@e@%ﬁo@d cornpare local
regioB@TYENRAS ASlaBSE N NAHHEHLIIBN virkdk!"Yas byed Re@&iakéfed to a segment of
conpari son of aII EOSSIb|e alignnents. (See for

at leash ehors |28 copiagiiaus PpsiBensahsuaply gbout At abowt 280, reetie usyly about 100

to abol%%) l%(? %J\g‘ﬁlcﬂg%&%ien&eggaé)be cIo g)e%d tg Ia?efteteernrc]% e%ﬁ? c%eaorfttfleagame

eot | sequences
numbaodfyﬁnﬁgmts pdﬁn@mmffer gRSwe ssqEnescae bptirhaliasligied] east
60 % sequence identity, typically at least 70 % nore

[0041 y Rbclﬁf'hlla{l ﬁllgﬁmétﬁ%% Ee(ﬁlgnc@ f3p gorﬂg sitsoh ¥R Bé‘kédﬁugtfeed lg? g%éraggn%ntity

ared to a reference segquence using t
or smrribﬂty algafmthbls Isoeh assthowg desariaed il Spetharet etd. Apple Mofh. 2:482, 1981,

vy St b ek PN S5 o T B4, 1970,

by thd Qﬁﬁhlf&ﬁsﬁhaﬁ@%&hwoﬁlﬁ&%ﬁ% Ry, PR, NAE| £l SIe US4 85:2444-
sequences by taking into account codon de enerac

24438, d A dyaroipusirizied anplﬁmentla‘e@zm quhefsp alporifuey BAd, FASTA,

MR T R e T

Scien®ODEVOM&disdnh SV IRNEr g @suadmmusﬂce of the protein
encoded by the grow h and/or devel opnent associ at ed

[00422C rtgns eegiagl k e@%{)&l ?g’oﬁs i Eq’lﬂﬁ ! tljéléﬁggrnck%t?s anlldﬁftl%ie sequence

alignro@it @imasae group iofi gelathe semuegcrea mmﬁg@ﬁil’g?essezrespm@e fighments to show
(ALs et al, Nucl, Acids Res. 25:3389-3402, 1%97).

relatw@éﬁﬁéﬁ SO EBHERIUEHLBEBIEH? B9 oq Rdsdogram showtng the

clusteﬂﬁé YAMEIneR %k d&s1 8 rcre%@ the gﬂ%ﬂnq&rct iafLeEUly Ri&aldik Iéhﬁcatlon of the

fornmed by conparing sequences of the two sequences
progreyyiar ahgﬁmcntmmth@bwf Reingatow!! JtMol. deok 8535 &360 d@t&ﬁarThe method

wsed i3 ilsns e PRt SraT WenEihefol dufas £ PRI, SPRasime

prograR @i alZdh §PIt3I00 lé@dﬂ&n@éés b4chQOT9 maGMahl l¥n@Rers 000 nhi@lcotides or
about 200, nore usuaIIy about 100 to about 150 in

ammowfﬂldﬁh Télegmduyn@égmnntb@@dmdmgmsmt@hﬁ phisysaebgnment of the

two rnofs eF e% ealtlencess el ugﬁlg&tﬁ%ﬁéenoalﬁ%%h yggluftgrﬁoes relftg@)iﬂuence or

clustef alr@bd 8¢qugness ntrm)f clsgsen §€Q1uf:1ﬁfes e Hdight &P a CidiplOextension of
conduct ed | ocal |dent|ty or simlarity algorithms

the paéru\ew aégnfrﬁag%f tededivideal seaueneps nlha fingl aligngagat ipgghjeved by a

Gy 2 RS ST B

sequences and their nucleotide or amino acid coordinates for regions of sequence comparison
and by designating the program parameters. For example, a reference sequence can be
compared to other test sequences to determine the percent sequence identity relationship
using the following parameters: default gap weight (3.00), default gap length weight (0.10),
and weighted end gaps.
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by the search for simlarity nethod of Pearson et al,
Proc. Natl. Acad. Sci. USA 85:2444- 2448, 1988, by

W@ vpltsss zed i npl enent ati ons of these al gori t PEEUSI8A67062200
BESTFI T, FASTA, and TFASTA in the Wsconsin Genetics

0043 A R O o oG el TR 8 SBHPRAe PRSP ience
idenu%d%é@mk@sﬁ{ﬂaﬁtwﬁ %@BLA@@%‘I%&‘RI’%' whith ltsE&Pcrﬂ%dLlEuﬂts]ghul et

creates a nultipl'e sequence alignment froma group o
al., J pdlaBied @éql@éfﬂdésl%)@; @fWagﬁeggnfmln@BMTs@alyses is publicly

availaB g EOTEG % i, Bt BRBisR) SuEbaRhy SRAME IR
algorith@irfH&t BiFdt RdntiBlidt high Sborify Jé§@chct Paied &ﬂf%) biﬂ @entifying short
alignment. PILEUP uses a sinplification of

wordspfdepresls 8 nethg reprrediena® tHoeh ethcragisher saqlsfy gomq\/msmve-valued

threshtlé}{lcf)écbr f’ﬁ \Aglgfé g dldaélgxﬁ%\)voﬁbgf 1|H§ éeﬁg?leg?t%qn L&gﬁa@el s%&uetnge. T is
referr&d m{ﬂéﬁelgﬂ&ﬂ&od'ﬂmdm(ﬁrg rdammwakscgm’aa pL.1 @pAO0 These initial
sequences, .each of a maxi.mum | ength of_ 5, 000

nelgh'?mép%‘fva&gtscﬁﬁt %ﬁﬁeﬁ%s foE ira%atmg%arﬁm&tp ping longeg Ri$gs containing
them. PTMGMHﬁts NS eWeh dbdlil oAl e‘e‘h&% a@bﬁ@&fgﬁ @E(itﬁg%é f38 as for as

two nost ated sequences. This cluster Is
the cuaiulgnedthgmmblhte;cmemn tro sitcreasédat Ectemmu@‘the word kituisteach direction

al, i d sequences. cl uster se u are
are hefied S8 5 o SR & B e Ut T B R Ge Trom s
max11ﬁ1hmgeme%d Hlud; w;e duﬂﬂﬂa\ﬂm@&resé%ayﬁ%ﬁosor DG fduRab the
al |gnnent i s ac hi eved y a series of progreSS|ve

accunpéatrqm o @nabi menemestiveFherne @wm alignmgntspyr the gmcgfm%ﬁtlihﬁlg

seque% IP aﬁ:aﬁg? E%J%fgga?g%@%ﬁlpégﬁﬁ eg; a5 (g?( (gm ngl}leat%By

sensuaetfs;laga @td Jpged BEthpLRGIACHt PTRA dprogfam eaapli&auld a
erence sequence can be conpare to ot her test

wordlgrgih €Wo €6 1 1.dhe BLESHME2 ﬁqﬁ)éllnsém%@ﬁﬂse%[é@émfé ef ekt pe. yatl.
dead ELULOTEON G000, 1) Lok RIIBREATERRL R B0 D vos -

-4, and adompigivinasd beticktgaps . [ 0043] Anot her exanpl e of an
algorithmthat is suitable for determ ning percent

[0044? eqH %&&ﬁoh Qﬁv\ﬂaﬁ&{]%n?}%m%ﬁﬂ DGR3 RikAd BLA§ Tta'l‘éaorﬁhﬁ@

al gorit escri ed in Al'tSchul et al
perforis| statBtlcdl andy§s 40Ge4i0ilark BtweSotwowaqmehas (e refgn,rlﬁarhg etal.,

proc. R SRR Ry P R4 govided by he
BLAST 418orithf 8 ti&d @dlickthyid Imsgmﬁtsj (P(Nﬁtwm@ﬁ ?Fdxﬁd’ds@ﬁ ifdi&tion of the

scoring sequence pairs (HSPs) i dent i ying short
probabubitylsy Whldheirrg@thh Detineen o qu;émtl s o ampreaclduqupnass weakd occur

by oG BaP Gl d e bR B8 RablH g STUED § BRGRRY agiRE fran
small&batah S(fbab‘ﬁ?dﬁfw@m&ris&n tegf 8 Nése ehahaibast ¢. hemore preferably less than
nei ghbor hood word score threshold (Al tschul et al

about §fly and myptgseicrahit ks thae kb 800S0 d ddisioaalpetsodiandzadgorithms
for se@geﬁltgg fl%ﬂéén@ lalrld Qﬁa!l}psgs (ﬁes%&&éﬂ%g sfnﬁla[rllt}pgre lv&penl% with$he skilled

artisan.

[0045] In the case where the inserted polynucleotide sequence is transcribed and translated
to produce a functional polypeptide, one of skill will recognize that because of codon
degeneracy a number of polynucleotide sequences will encode the same polypeptide. These

variants are specifically covered by the terms "growth and/or development gene" and "growth
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them The word hits are then extended in both

di rections al ong each sequence for as for as the
w@ewaloz3se al i gnment score can be increased. BEXI/ERR06062200

of the word hits in each direction are halted when:

andiop SR PR INSGR t SR e ID Lt QAT inseoing BEVOLUTA

transgeHOU |Iﬁtatiél’1ﬁo§ Ocﬁés% tSARSpE Qi8R n OO BloWMu1AbE:th @edul%ﬁces
accunul at i on of one or nore negat I ve-Scori ng resi due

substaaitinlgn rdsntical woth a geac seqhcoée aiditherensedsueprotsin that estediettic function

The r
of the it BT 7 toe i e B B Bis b idisa g oy gBfices are
said t@3bAGIeRIcAD ARc Ys@Rnas dfalileblidesdr whid £RPERiduYY, r@bedibely, in
the BLOSUMG2 scoring matri x (see, Heni koff et a
the tworsgguenggs is thesame. whsei ali gusiog ;axggus_copggondamg 2y described

above?gth%g%mc%ngo@né%t%rgQo" ﬁg%fé@éb%gﬁ%?th%&ﬁ%mw élentj\ﬁl sequence

is idertttdl fol adlnortapocadrcolt atcfarehdegobantlecsedpieqeancedentity, the
BLAST al gorithm al so perforns statistical analysis of
h i, kY] j it in
[0046]et e\gﬁaﬁbiﬁﬁﬂg alte Bﬂ@ﬁ{kgé%@f&%&ﬁﬁ%&g%@%@mh Sndd
develd@og) ass@niateﬂ%w anfd gowsh mid/ardevylopment adeatidiyd ploeiBleASTthe

ey QPR on B C TR Bitn SHTGRCPRE Soresnb e WO Do

incorpted h&efﬁ%ﬁ}éfe@&{c@e e %% STURIRRL 6l Arth@RE 'D’@LWAdgene
sequences woul d occur By chance. For exanpl e,

polynneledtaiemr @cly@uclsomsgqm@p@ darsbemsplatedtfmna or elft@me@ frem any plant

f b
specwg o%g??@ wlﬁla{ t%mﬁ (flrnep e%efstfl? ﬁruegé [Srgvlﬁ:f} lft yR{%I/‘bﬁUTA gene sequence

used P 6k oabhybieesis idianalian theROAOL BMd oS froPr Bh&arspediss of
| ess than about 0.001. Additional nethods and

interegf) g glse hewiseb rF o sgrapledhanyceniidn scasacuig apaing agif sequence for
o 1

REV GRS BT (P R Beslfthed BP0 38 hodr it horein by
referepad Wntscndadty)de sequence is transcri bed and transl ated

to produce a functional polypeptide, one of skill wll
10047] S AHBTTE “bASoiBAGEURE OTbigIRgRRIIRIRRE AGK G MBS, Of

pol ynucl eotlde sequen es w | code t'he sa
"blolqguiayﬁmptlotd' ”RHTHés@oglaall aant/1$y”aami &pe@wﬁaﬂlyabﬂlvye"aof@emde ability

t. d |
of the ot iteotaarsy SSeverIpant T Mg R e GpubRmapymble
into prdtENGHiLIMN R L theadbility REMGHMEA dricns @B T fect!the éﬁ%r{zh%h of

t hese terns speC|f|caIIy i nclude those full length
nativeseiddréypede gs L@b@mnwsa IRIBY QIR Rraﬂemwu waegéh@tes@q asradse

inten(feﬁ % tar?c%t p%?sct ﬁlt}p 6fo pro%@%@fﬁtﬁ&es 0 ad t% RE%]EUER quoteins,

Auck acl
to bing QAN EEGa& Mlﬂﬂéthﬁ{iﬁble@llbsj afhalis Baaleﬂarhﬂeb@t not by limitation,
"identical" if the sequences of nucleotides or amno

DNA gentainingsipgeifis nugleatiflecseiyaicss injmomaisT fagipns eeenized by e protein,
eg., t%{'g]gm{jw %%t@ih! ﬂﬂﬁghlEQ 'bm'&ﬁfg AMd/Br 919[5&1@&&9&%%&%5 n®iate plant

cell division and ultimately confer a phenotype, or the ability to modulate or otherwise effect
the binding and/or interaction of other molecules with native wild-type protein and which
binding and/or interaction event(s) mediate plant cell division and ultimately confer a

phenotype associated with the gene of interest.
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above. The term "conplenentary to" is used herein o

mean that the conplenentary sequence is identical to
W@bR007079383 porti on of a reference pol ynucl eoti deCT/US2006/062200

sequence. [0046] Vhriations and alterations in the

i d sequ of. the growth and/ or. devel o nt
0048 ufky Rt ?f’é Griguk i EPrregf‘é\P‘éf‘BB?Hé“ﬁXPe onforred by a
REV ﬁ‘l%’téi@ &k ed FUtélh &hd paicBlarly eﬁ%ﬂ%@é@%ﬁgﬁa%%sﬁé‘ Qherein the seed
EVOLUTA proteln sequences are described in

size Of)&degglgmﬂber iswsbibpod.al ricdlby; eiRE \bphanefype eswdféermrrh@i lyeer@mination

of apfipr o Sierint REY Bk iierian pe FegrapBalgfmgR M e

numb&ndi SRRGFisEINfRMY thel it cSPBE bfparbditodh® alidb&itndlsize of seeds in
enbodi ment of the present invention the REVOLUTA gene

the cogissprading tisseas of ¢ pereatal pr wikdAyedplanp Silants evingiha RED(phenotype
have eI %’[gtlﬁbe u%% ﬁg%{ol%hgt{ Q4 %eﬂﬁ#m‘t?ép G54/6 %1% of' tgé &L (Nlt?lﬁga

e nuc uence
repres@fifatioe ﬂlﬁhﬂerﬁqqﬂiﬁpoﬁmﬁtldﬂEVO_UTA fr om corn (Zea mays)
is described in WD 2004/063379 (i ncorporated herein by

[0049§ efﬁpﬁﬁlﬁo@eﬂ Rithis1s f(‘frrﬂeiﬂgedp\é}abll)[ f?ﬁéea]t? ; Ihan gm&h and/or development

cal activi ogi cal act
assomawdtgem anyd' ¢xptesstd wsel’ig the kilemrrbgd oethoids n€ thegmésent'iREMAtion typically
i ogi cal acti i

has syt RSN S pmBp g 187 Sher spr el aRcr gt of
particlREVAd/IA aRY Bb&I fombRr dbdiRhéS %ha(t %n% Repksén ﬁﬁse%agrtyhsse-

into protein oligomers), or the ability to nodul ate or
specifst ¢nabrgp slevaléireatt. Pecatly rlvéasezsawclﬁn podmetat isweprowpigr thapmitiates

expre.%s&;ﬁ%f a aqrg{é ]greor}q%?é%zz %0 érh %ﬁgg’aﬁ]ﬂlﬁ:&m@) nIArfz}J dgfszhéor an

equivilEdtsigd i@ hndthére)1 s kpecsddC IExam ﬁte@ of Bﬁ%ﬂtéﬂs@qﬁmﬁéﬁé rtldLﬂJar
bind and/or interact with other nol ecules, inclu

interestgpclugderprogotes for therniyo aqidperatcaghzenoiAAPS hies. n‘ihﬁgﬁA 1
prornostgreﬁ&];l ﬁa%ﬂ%ﬁso {l{zaggnag %ﬁ%%g%l ' pla?hg q%E% a-_{ﬁ%ﬁ %{gg,t a e]IJrrolrnoter

recogni ze tein,
for thaalréamadtydmxwlatsa gemdémgena (@g ammpwm@wemssgmbedmdﬂamfrom

esgrMpfirlisn Brgm s dho i o360 Lot er IRt Bomal Tphat 252
albunﬁﬁ'l ? \%‘a'ﬂ% o> %ﬁhﬁ&&%drﬁ’ﬂr@zd sf}%aﬁ% ?g@llll&& V\Qttatﬂ Plant cell
|l ve g de

d-type protein an ich
2: 469+478et%9@l),| wﬁaﬁgvedte(cslgasv@hnapmrmtaW@HEdD Ie. gh, theﬁﬁdiﬂ puochoter from

Arabz qps S, %le aéél)%l? %%fta%E%?%ﬁ%MT@géaggﬁbjg mgahg%%eglggg

cotylddBh g@&eﬁoh@t& @Lgcz)t e ROEBOLYREMERPFSHI BUsRMpHs BEM ana)(Kroj

nucleic acid eln and particularly enconpasses
etal. Dheel@amnadﬁ%ﬁﬂ@i 6@73\5\/&@@@; rﬁ)th¢reea§9@dlbsw@eorﬁcsr_é@moters of interest

1nclu(%e§')q |t are not nos‘[ l‘?edg)o(,a%eﬁg%d(gb?ngzlpi)réh 6? )%r X S26%3a Fbp7

and F%M (@ufuhfh@&aﬁtic‘k) msmbs REG, fm@ntezmpzr wogie\xsl BT MBanyuls (Devic
ze of seeds fromthe plant can

er
etal. W@@dﬂb%ﬁ%%% 1t9H%) ﬁgllnb%%ndaﬁ}ﬁé“l&(lz@tbﬁh@e@éaé Plgnt Mol. Biol.
58:89-107, 2005), Phel (Kohler ef al., Genes Develop. 17:1540-1553, 2003), Perl (Haslekas

et al., Plant Mol Biol. 36:833-845, 1998; Haslekas et al., Plant Mol. Biol. 53:313-326, 2003),
emb175 (Cushing et al., Planta 221:424-436, 2005), L11 (Kwong et al., Plant Cell 15:5-18,
2003), Lec1 (Lotan et al., Cell 93:1195-1205, 1998), Fusca3 (Kroj et al., Development
130:6065-6073, 2003), tt12 (Debeaujon et al., Plant Cell 13:853-871, 2001), ttl6 (Nesi et al.,
Plant Cell 14:2463-2479, 2002), A-RZf (Zou and Taylor, Gene 196:291-295, 1997), TtG1
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the corresponding tissues of a parental or wld-type

pl ant. Plants having the REV phenotype have a
waearimsstal |y significant change in the nunmbePCHOS006/062200

size of the seeds within a representative nunber of a

Wi g PO G dd 0072 S b ePo BT Sl otelel o Jaridme 00 Te
(Sagaﬁ%ﬁwza@geﬂﬁw 18N8 84D! RS A SING; §08 , BRSELRed:1863-1878,
met hod$ of the present invention typically has greater

2000)esapr-84eirmm) (Lnn emrbemnamanL Sviep. Botanp Sex p3ed 645 99N, Knox (rice)

O R TN e R R N i

Biol. ma@ﬁg@fqgm K &Iy 3L deNl MRIERIbL. 24328300 ,Y1994), ABI3 (Ng etal.,
phase- speC|f|c 8rormter is a pronoter that initiate

Plant é{qﬁ r Bigk 5417 50%8, 2094t dtardyre gt | Blﬂn{ Gelh eyl 597-2p8%r1994), and the like.

pol l'ination (wal king stick) in Arabidopsis or an
[0050¢ qUiheghr@nbte st sageble floraseimhee ppdsaint ins@eioh esn bEXsApithsr ©dm the
rormtgr sequences of%(g)artl cular interest include a

same pegies OEPlaphio herfnaliormed asad Ysdrare a datcgripeous Apgsigs. Further, the

Jhol R I
pon o PR 1 QARG o D g b o

a hetefcdogctds esp@:hea;atPeomﬁtebyﬁir oseyihasemdibods off ths pragemtenyeatign can also

comprtﬁ'gesaqﬂgg}gﬁ‘t: E{Oéqu g%], 11515 E%gizcg{n 11{;}181?1 {)f promoters that have an

expregs;’btlzﬁéﬁl%llﬁ coﬂﬁ%%)wnl@m&r SRR of ﬁﬁfse bR riB&Raveum fngene

, the 252 pronoter from Arabi dopsis thaliana)
embo @@gt ehtde present inwingion, the AAPI: 5660 pron®terfo00 )4 akidbrastis spaliana

on ter FAE
was ool SOBARS e A B BRL S TA A 6Tty oo P/ Panseenic
canolaP{%&szM%akaﬂFurt‘h@r T dn Jdkﬁtlon%@ Ehbodiatedt e bR invention the
edon gene pronoter LECZi é the LEC2 '
olcate %%ﬁkwylﬁsﬁéiﬁiiwfaﬁﬂ grop Prametpal-F Hé? fwenof esgers(la fendleri was

operatl}@rsof ilﬁl@&ﬁgtth%gpdb§&% Ls %glz?&’na ﬁﬂiﬁg %enegfnla% f@rég}qstnbc& {cra%s rggnic

speci ers o erest InC ude
canolm(ﬂra};slzd‘n ﬁ@ds): CEacS@é d&taboke (r&sayaip iptintsaienainstrdted theREV

424. 200 Fhp7 Fbpl (P d k
phenotygg) Cgﬁ%teélﬁtl fst?@rngmo bl fhe m&?@tgnﬂgfog%gﬁ?g eRﬁé/‘f’HsclﬂV%r
expregs Yﬂ @ar?yt erfiryo 8%” A pengen; l}&uﬁ&g i %rea%%?%%ed si%g laré%@a %6'739 number.

O Genes
l0051f Todiny gt She Contf hioe PRET IACE OB dessyife gy e only
repressh@tive g@®nfeds 8P canl@9ed il @kaBoBlof Mo prEdcahinvMilon. Methods

Bi ol . 53:313-326, 2003), enbl 75 (Cushi ng et al, Planta

for idapifying 4nd, slﬁlraczcmsl)g prLomotf(rKvgm@s @tplfmt gellmralﬁtDl@élalre well known to

the skjl‘??géa)msa}g O@Wkgoj% leéémlglﬁ atlﬁ eqscr’lb y Jfg;gln% 6%%/5 bfg 5Cell

1 855%@3)989@ Blgo§ Belie 20Tt : 2539,-8521 a9, @ibén I BBBRT L, 7 4035-
tt16 (Nesi et al, Plant Cel | '14: 2463- 2479

4044 é@&&)MelAr FéZfl Cho Call @ 30953 16 198 red Zbenexg v/ 2Bt Koo,
110 1@& é] et al, Plant Cell 11:1337-1350, 1999;
suchi'ya e' aI PI ant J. 37:73-81, 2004), TtlI

[0052{ Eglgggs%gﬁlgf) anfjl Vélﬂf? %gqsq eggl\%:sslégg]iﬁ}gi} 49has% %911 ryos-I;-!a-Islg be obtained,
for example, by transferring transgenic vectors (e.g., plasmids, virus, and the like) that
encode an early phase-specific embryo promoter operatively linked to a gene that encodes
REVOLUTA into a plant. Typically, when the vector is a plasmid the vector also includes a

selectable marker gene, e.g., the kanamycin gene encoding resistance to kanamycin. The
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2000), Gea-8 (carrot) (Lin and Zi merman, J. EXxp.
Botany 50:1 139-1 147, 1999), Knox (rice)

W@ RwgomasiHaar sma et al, Plant Ml . Biol. 39: 25FcRV32006/062200
1999), A eosin (Plant et al, Plant Mol Blm

25:193-205,, 1994, die et .al, Plan
most COI9H me d 0}‘ ana)} tr TE%PI‘?I 1&5 1selfergarme¢;&)3ﬁ onwcgl a th%?F transgene into
a plan@ ﬁa@s’?or%%&tlog Qigé‘tor fhat i%)fh&ttraﬁ‘llsforllﬁle@ﬁfto %&Aba@t@ﬁiﬁﬁzﬁuﬂi gzens

94), and t i ke. [0050] The prondbters suitab for
ontamm 4 elpdrdl vmwgecrhtas dfn;vebﬁd i asgkerhe eiud e V@i itenE)3: 1‘7r90hﬁl 1983).

Addicjog AETRAEE G- ERnEL DR Bhartle Ao bhEr e 1 BRfyy S iBpodSs 238,

1989.behd 1 ©BPLNE ISR FEl SRR RS g e tf@l@%éﬂ@@vet:tbaﬁﬁg@dﬁﬁcﬁ&té@ﬁmth leaf
used or it can be from a heterol ogous s

Slices b geaent o bofranrsemed 2 HesaibehBHANGT af KENyt Baeral. §1:301-305,
1956 ISRLOPLRTR B0, §9B513E Aol %ﬁgfsn{z{%%gv&nf%ﬁum St host

Ion of "pronoter

cells ie W@ﬂslslaomrmlcshedl ﬂlrd)u‘gth!g‘mb&thMldrhl nongictdns nasrdes@fbet hbswe:.
i bed above. In one enbodi nent of the present

Cultuxeﬁ \9§ h?st 68lls thptedopaphayeongid selb merdyrane bawmion aks wiaplsi gansformed
using 'iﬂ%aéa'lc"i‘ﬁ}ﬁ gﬂ@ﬁ)hﬁ@ﬂ@étﬂ@@a%ﬁ%’nélpﬁ%ﬂ%d% RSiafiarh I@f‘bl ology

used to const ransge |c canol a
52: 546 E’i9d§$am1amndn;ﬁiﬂé ps désaribérkin, Sambraok adzdl (Modevalareomidi meint

Laborgipry oGR8 By ST b BB B o dipmoNeofr NY )

Howek&S G’eh%f Bletdd§ ?d}%t%ducﬁ‘%?ﬁﬁ‘?ﬁt%tdeﬂﬁk%hl als PBBrdR (KB&ai er al.,
Ar a OpSl s thaliana ene and used to construct

Mol. ¢¢lg rﬂ?s@’e‘ih i1¢7% dA8%ap{oBrdss lﬁasaOm@ph@f)cner Hoh. Ml tAved afoviéSA

21 SR ARl CRRARE KL 20 Y B RS MRS
microiMj&dtidh nntRﬁVcle( }b@é’chﬁ DQIERSED, 1989 akh Xls6BBUYS. Transformed plant
develo ment resulting in i ncr eased seed si ze and/or

calli cgp g Sﬂmﬂlmqghdsqyielwtat&%wﬂ@r b groYiag therells ppe nesgiyry
contalgle @?ﬁ:ﬁtntl n, 208 E@}%I%Pﬁattg ﬁglt%ﬁh@ %‘f‘ g;btu ch‘g%ﬁlg s?(wea}/s naphthalene

e ‘pPro can
acetlcr}ietdmmisbeﬁfylﬁdbﬁu&rfeﬁ&lﬂius land shivot mlucthdet. Hdgsplirarcells can then be
i de t|f ing and characteri zing pronDter region
regengiieh ang BT TENA RIS SaRiPIrod 0o USBSH PRy e known to those
skﬂb@ﬁ?ﬁé%ﬁ and include, for exanple, those described by
ano et al Plant Cel I 1:855-866, 1989; Bustos et
Pl.ant Cel | 8?39 854

I, 9; een et al .. E .
10053, Jn35fhan e i gerabel oo, S e o ol awgvel
knowd 8P¢the agMer #NARGriRE cl@hed BNN‘{nth WWSd O arichAOk phitf Rpd@kincluding
1996. [0052] Transgenic plants which over express REV

gymnosfpeéasf,layglpm@s,em@mm anddides (6o, aigndalickiand Tdwampom eds.,

Metho\%y I,zn 5’% Zn glﬁcﬁzaglélﬂ ?li;]d ?zoée C/éfg)z ndlg(é‘l?ﬁ;s,%ocarﬁagoﬂ, Florida,

1993; Nhaﬂepzszpﬁubt IHiolQllbWS B onBe indRemat bl LulrieRKeBinioas ®lant
t hat encodes REVOLUTA into

Biol. iy phd S98eeeTa VIR haRRFLcha \/gllé'?tg\trfolaﬁyscg ' FE 0L 1099: and
Brasil@iro et al., Plant Mol. Biol. 17:441-452, 1990 (transformation of trees); Eimert et al.,
Plant Mol. Biol. 19:485-490, 1992 (transformation of Brassica); Hiei et al., Plant J. 6:271-
282, 1994; Hiei et al., Plant Mol. Biol. 35:205-218, 1997; Chan et al., Plant Mol. Biol.
22:491-506, 1993; U.S. Patent Nos. 5,516,668 and 5,824,857 (rice transformation); and U.S.
Patent Nos. 5,955,362 (wheat transformation); 5,969,213 (monocot transformation);
5,780,798 (corn transformation); 5,959,179 and 5,914,451 (soybean transformation).
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sel ectabl e marker gene, e.g., the kananycin gene

encodi ng resi stance to kanamyci n. Thenbst comon
woreaonom®3sd pl ant transformation is performed bRCTUS6I052200

a target transgene into a plant transformation vector

ReDrep I s g e ST S OB AT RS L by protoplasts
(Rhodé@%ﬁcgl' @@z@nbé&éfmk%‘?el@% @atesgm%i}\fbl:”@z@l 11?933&’!566 1999;

”"Addi tional nethods are describ in
D' Halbwaﬁmle Mdﬂal]\d@leﬁzcét 1 151| 367R 73ni 9 IU.S. F@p@nﬁ\b 8 923,85 1); treatment

or prfiih I RO BERYREG BREBTLF Y EErP R B sl LSBT,

Datta kP& sérhanst BisTed 1 8335188419081 ahy béMb&UnRht 4fR¥c8Rtvith DNA
PhyS|oI 81: 301- 305, 1986; Fbo§kaas Plant Mdl. Biol.

laden pBergpRj @HES (Koo p! alTPheg Pyriak D&A4H44u1 989 Baympmatal., Science
240: 1%94?‘1 £811bgg.Igs. s¥&' ?2 | ¥ RSB lsﬁe?iblt ﬂélolf%h Barcelo ef al., Plant

aéterlun1 aci ens, as descr above.
J.5: 5@}591“1994 O‘ffadillC)zStzl ,CMleihSMollla‘Izolj 01 ne49-Ba%,6 90D ol lekisg@l, [Plant Mol.
rane barriers are usuallg{transforned us
')

P Citt o il BT e ety I P A e e G MR
Additfghafamigk u‘ahsfé%éﬁniﬁhgg)ﬁegl%s ?4@‘16 mﬁé@s RO ik %‘#rcﬁSAnn Rev.

escribed in roo cul ar oni ng
Plant \Pabo Péara o ! Maiwd 28 : 92 n 1O 9l Fpre&@ﬁ@t dlo IEﬁip Styrian g3 Har33o it 997. Minor

variatfos FHake Tkt ROt AR SR hptatl e o) gl Sherice.

Pol ybrene (Kawai et al., M. Cell. Biol. 4:1 172,
[005419814)he Cplsmfﬁpbwot frenssf@ma(t@nmﬂmi@ bomberdmeniiatypicablyahic

metho§1 of" ch% gW%%%iTO%%@g% uch lélg %%aéz%pcgét% s&%g Iju% og%?({]b&fnusmg
Agrobabtepiuniedrsfori@a@emethiods QEEdldsch%d‘lﬂ Unitkd &Eb)tesqlw\etﬁ 5591/a6.
used. Transfornmed plant calli can be sel ected t hr ough

Anothepgcthodde eEprtananeeRieransiorga ol 5 19981 driKkessced fignhemabriypgenic
suspeﬁ‘ﬁgﬁ ﬂhﬁfr%gwltl?a gusgu &?5%%6? Sa%qx//@pﬁﬁa(%%rd 9%1&%%Zgﬁdfplasmld

or none as nap halene acetic acl
DNA be pg/yal)aadd rhieh fs (D]IienC;ﬂhded&Hhﬂd.lIﬁfghOin d mdiiptd sampleTllmd on a Vortex

| ant cells nt e regenerated,. and t ultin .
GENIE ThNPRex MIeE £ lctIB USHigs, E@I’I@L?@%N%{ \RorigaRiy in the

holdef &t 4 DEKOMKXT!d£d érﬁalg!&ﬁ nﬁ%r (ﬂ 89§§§]Cahgd tHu?l@ngt&l td}ﬁarlo

met hods descri bed ab e nunb ‘met hods "ar e
Canadag| Wrdnsiwmamon tanaher be cfarmned: mtaﬂvszfrmvcmgrvg ﬁdl seed faNdoutilo

secony thyEC L Sl o 3 or Bl NPT nplnl 3 B Psed fop desgeond

(MIX@NQAT) GHiis rorBe rENOERS B pré&fiRtion Yeddmashpulafiord &ktlof which stable
Mol ecul ar |ology and Bi ot echnol ogy, Press, Boca

transfmamts ca|1:1|b@rsp]@gte 18b63ts avgmg]enerpﬂeé;ﬁqomvthp staBlyoﬂransformed calluses

and thﬁFe aI?]l the]fgp%é%en%%gn i%\n\( %y ?%lllth?m h 81‘1 1 W?%)onl_ana alg%s tg be

transg%hlca|The Bhﬁ&baﬂ\d@ﬂvaﬁhgﬁs of ¥ dbpLoach 9R0its sﬁiﬂﬁﬁhcﬁfyaﬁid 18iIe@steUnlike
al , Plant Ml Biol. 17:441-452, 1990 (transformation

particlgrbonphagdient sgxpahsivegquaMebRAhsUnPbES B gt regoirad s hxgee of
whlsk%%%é_ % i@ﬂ&gﬁﬁ%&ﬂ 0‘%%1291& c&[sjaﬁajtlgﬁzlrly E'la?ﬂe, BlaeRrivell In?, e example,

United States Patent 5,464,765.

[0055] United States Patent 5,968,830 describes methods of transforming and regenerating
soybean. United States Patent 5,969,215 describes transformation techniques for producing

transformed Beta vulgaris plants, such as the sugar beet.
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282, 1994; Hei et al, Plant M Biol. 35:205-218,

1997; Chan et al, Plant Mdl Biol. 22:491-506, 1993;
wo®@7/0Pasent Nos. 5,516,668 and 5, 824, 857 (ri CBCT/US2006/062200

transformation); and U S. Patent Nos. 5,955,362 (wheat

[0056&-7 %@ﬁ ?gg;a tab %treq%ﬁﬁ%%t&%%%cﬁ%ﬁ?gsﬁ%t S§ srga%gasg%g ; 1sa({1\)antages In
cach o'?ft@elfécﬂrﬁ&u&sgmeﬁ&ntarlﬁms%ﬁaﬁ teABAI Ly RERIRSRAAEN M8t it contains

exanpl es i ncl ude el ectroporation-facilitated
not onlqoﬂ@l@nbyf mteyes@,d:p@gtsg selm‘d@ gnéscra¢nableSparkeicgenes. A selectable
marke{%%e g%ﬁé o’LﬁeFlegég (?ﬂl% aotsee Rfél s'\{EatR)gEe g}lfeﬁrate(_i[ i(illlgfstge/g asrnid (the
constrh8@Sh is Wuéh thRethe Bend\er: 1nt5re%ﬂé|nd4tﬁékeleétﬁlﬂ@bﬁ'@ﬁre@fable genes are

rotoplasts wt ol yet hyl ene gl ycol Lyzni k et al
transfp edrﬂspmt)sﬂhp scriglahé]gqlé pr0V1@gg¥10®alt<t gléforahe sucgsshl

oy B o A e o, o,

ant Physiol. 91:440-444, 1989 Bo nton et
[005713c .Téﬁ%orzﬂdgwweiwstranf@)g@lat%m@taév igfic &rswtanp? sglectable

marké}@ean%e rgbl%ﬁlagéa]r bg@a:lase 3’@?1 1]c %ﬁﬁ&s‘%ﬁ bt s%lch Iplaﬁ{s%%e dn undue

1994; Vasi
risk- oﬁ &plreéﬁiﬁi@g 38djotkcadRranChto stioals aRH dntmaivb LSLB1h01Int1b10tlc markers can be

ehmlqaﬁeﬁiﬁg Fyp p a%hsda]ygtga?%@ﬁhlnl%@eﬁts R&ag tﬂ}edil]%rpf?@lftgrﬂf’ﬁ ﬁeteLnlques Similar to

those Hés%ﬁ@@@fn’@ﬁﬁ&l@t%ﬁ PEt@&' £ 109, t@lﬁhﬁ%t%ﬁs@ﬁ@e 15@1%& eMEslso be
Birch, Ann. Rev. Plant Phys. Plant ML Biol

effectwglyzagzmdeﬂ@)gﬁhe Forad dapver pat cgqllng s@upnceﬁgsmch as 331e§_@1‘t@3 in United

States]IQagenté\]%Ig} ?;’ﬁlg g# Oggesre gﬁe ﬁ(& ?\Eﬁgﬁ eéll sefﬁ%]ar]otelns or

polypéptideb enhétsitigg 6f ndﬁﬁfaﬁﬁlﬁ% ther &ﬂSﬁ of g[ﬁtdnﬁﬁe sypalidtaselighibitor herbicides
bombardnent is typically the nethod of choice.

phosphgigghyisin (gkwfﬁ@a@iﬁga@ﬁhfoa@aWz@m@m salft §Bastre Ignite).
transfornmed by using Agrobacteriumtransfornmation

[0058Iret'lhxe(jﬂasaﬁd deseinhingadhcion nidne bEthest @ghesisRatk@hiced into either plant

protoRlﬁsé%grf c‘(ﬁaﬁ%egﬁg tyhaglgléa ﬁegggﬂtogsrl; ggfg:gg%@r(rilotgc O(%Jms If the marker gene

is a scfERIYOGERI &nlgﬂﬁiogg @éﬂsocﬁatq{élve chgﬁaoﬂte(hth@ Iﬁ@ﬁgﬁ r%@ gu%fil\\ﬁ under

fibers” (5 % whi'skers)
select(on]smﬂgt'hleIappmpdawmmtomc agmn @hm:thel aleprbhmte agltsi ghidennfied and

propafiih e e AR 61 L cter o i o Tt R CRggred to
1nsure0thathcﬁé D20bAKhYe hdd Uebe shiebdelilyohicd rd}ém_ﬁe ?ﬁiﬂ? gdnome.

anmal gam m xer (Degussa Canada Ltd Burl i ng

Canada rans tIO can _t carrle
[0059En 'I%B‘re are nurnerog% fa%c QP s%ee ortﬂ% %uc§ess6og rsarel% rn&atlo{lf dl"he design

and c@?Sﬁr[Iﬁicﬁ’l dﬂth&e@g‘e’ﬁﬂds%én%s&u&ﬂ ahd 05 r&RadtbRkl@herts ﬁﬁlﬁience the
speed for 1 second (M XOVAT). This process results in

mtegrtm@ ofthel GreageBpsrEdessIcs I el ArorBero Ml PNGY ofifkie dfans pagews and
the ab#l?tg%ﬂ rt%?%%ﬁquge gﬁps ?s%lec? B%%}% ft! %nglﬁtaglrgqn{%ﬁ&?fb? [itﬁl;o%cmg the

y tr orne uses an ese
exogeaoms gdneicongpruogianythe dianb eclbinahsus liyy a SonHidtkeal Mmanner is essentlal

hybri di zati o nal y 0 betrans enjc., The prin
Imporggh; 315 el a\%@b%e RO o ATyt pty T e s are
to be fe@&ere(ﬁjl% ke type which is amenable to regeneration, given an appropriate

regeneration protocol.

[0060] Prokaryotes can also be used as host cells for the initial cloning steps of the present

invention. Methods, vectors, plasmids and host cell systems are well known to the skilled
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particl e bonbardnent, expensive equi pnment and supplies
are not required. The use of whiskers for the
W@ e@nsfessimt i on of plant cells, particularly neCwES2006062200
described in, for exanple, United States Patent
. 5,464, 765. 05 United States Patent 5,968, 830 :
artisa G FRishR A ORS R pro FEPAAHED Plegetich Wil g be described
hereiSOybean. United States Patent 5,969, 215 descri bes
transformati on techni ques for producing transforned

eta v ari.s plant such as the sugar, beet.[ 0056
10061 E2 IR afeth AR B T e SH eIt by Gl R A s g bmbryo
promceivaRthagRertad to 6 ®\PBFATE-linkBd RAE PerRfentdting a plant growth

techni ques, DNA froma plasmd is genetica

I

and/oedgyiclopaicatiasseipted Bee, pechddRY ainribe plant t@rheyrapﬁéﬂg@h@i@ﬁ methods

j I , : I
well RyBh RS e S I PURR AL AORE AR T E SREy
embryto@sepeskibs of Hitgechawes. ] RE¥ginahe devatypingsseeflls dfhite plhasiehid plant.

(the construction is such that the gene of interest

n g . .

0 B S P e o A prcvent imyenion
includeriot lrernot hetkd tomohdwt sud diests fpatticalarltyfranm thedbmdrdsyBrassicacea

those cells c ing the genes of Jinterest. [0057 :
(Cruckp g G gl GHACTEr PP s 6P R PR i 11 Of particula
intere@Rkitth A€ fnfRbSnaRas, tehRGoR Ahficl® KBS, 68, Ofnclina cotton,

probl emati cal because of public opposition t hat such
wheatptientseyses.caslny andioer sosi puddusipgadatitngs mietliab othet plants
. .0l erance. t. ni mal.-s an mans. Such anti bi ot .
mctudyl BLPAS Tk rdB TR B0 B YRR o S D e R gy
particPlaB&hBodifleAgo ftthep A hachesn, WRA e g iicaesndst el cdhtrdldf an early

those described 1n United States Patent 5,731, 179.
phasesne¢ifie smpryorametcandbe fransgere ¢aarbedian theessaprerspedipsasithe

transo@YROAER, ind RS B b8 Fgnlh LR GREL Baf B PGy mrest is o
transgonié¢ p2ant 3dbmpritieg encR BN easgdndfrokes o bNAssie nTladerlyahaswspecific
proteins or po ygegﬁkdes i nhipiting or neutralizipg
embryoRIoReier G3 gpo E? PaANTHEUEY RONEP 4% CitiRpgsn{plant, or from a
S .
et B DL e atf PP 2D e P AR O 8RR oy brfigm the
same plaasspedics anthaiRdiVngamgencoor aven éroof artotiees spgpeasex plamt. Of particular

. i ntroduced into.either plant protoplasts or call us .

interejigyt STy o Ry DIGULPY AR AT R BT edla fendler

but thé barll P EhdIBEELIfi Ofd0tSE can 58 bBEIRR fRnDaRher QPéNestdTPSMt. Specific
cell’'s that have incorporated the DNA package survive

combipaders of ghdy phasa-speaific preencigrpnd gt Jatrensgei thetdxive begyefound to be
. et he r iate cells.are jdentified. and
st EF s O A SR FhefulLRab B8 DublsgBn i eain e
Lesqifercdlagtmilsre UF plHARtsombet/ H0bidepdieHENG (hNEubrlopsIa AR&romoter/
package has been successfully integrated into the

Amledh&’tR%‘éh%ﬁéralpmg] LEGepromate’ dirhidons Balieddd} febidopsis
282 pkcﬂ%&t&'ﬁ‘ Q‘h?bz‘il@%j V% A ggrtitc{lﬁp ShPEdTREhCSr thd PR s ?ﬂs%ﬂgon, these
and construction of t exogenous gene construct an
transgehs camguttahaveyboeh enahioIransfol eanda,ttue can be used to transform other
plant species. In particular, they can be used to produce transgenic plants having increased
seed size and/or seed number in soybeans, corn, cotton, camelina, rice, wheat, barley, alfalfa,

and other crops of agricultural interest.
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i ntegration of the exogenous sequence into the

chronosomal DNA of the plant nucleus and the ability
W@R00rA®9353 ansgene to be expressed by the cel |l .P@&I/US2006/062200

suitable method for introducing the exogenous gene

0 ruct into the plant cell C in a non-l|etha
10063f pre TSGR g0 n%é%raﬁb?é} fogh °qipgd gpWthgind/or
develd)lﬁﬁé?lt ‘éﬁk‘o@ﬁteﬁrg%né: a8 IncHGesiplardt @ie‘ld) diaed rﬂ@Hﬁ)H a Eénekaf%t%rest is

plants are to be recovere of a type wh

functignadlyadsbacisted wehenenmy plase- sgwécn crabryappeopicr ¢ at a8 expression

plasiE VRl 08F B Biehypomar Phitt S Bl g EERRafGrR
transfdied PEES Pﬁht tMMBg DicthiB kROES in 1B GHA FornPh B8MNgESic 201U, The

host cell systens are well known to the skilledartisan
cell comprisipmthesiansasaa i grown pged regengrateddnion tragisgande plant by known

metho?g,d@ql?hl?lg tRdsE scﬂ)ggd < (fe uﬂﬁ{ trgﬁg%ﬁg‘ 5fahgedge 51%%&] 'tl“he transgenic

another e present 1 nventilon
plantsaine ebschyeddbamercagdoiiéld as esparod pzmmatzﬂad-t}q)a rplehle and those growth
inserted so as to be o eratlvely ljnked to a

and/opdevstapAsnhasspered Q?ftﬁﬁ,tﬂhat e Bredde 9@1&5&#% H@nsg@% d’ilaéltt%ﬂlth
lncrearg}g(?ﬁ I(I?SEHQ g?lggi/n%d\fm%%%?fi% 5[2 Tﬁ g?ants I sa 19ﬁ| nse ?%lg the
selected grolmeh pmdmlodlee/lelqptﬂeht abooated genct dae bedudther @abelymmli to provide
res of the ... REV, in t devel opi n
plants R1BgEC g @opidiedur £ Shdicld by WG

plants of particular interest in the nethods of the
[0064br é@l@rfollwme igrople m@lmd@dme@mamﬂustratm éganays aspects of the
H“@n@?noc ) @ndtdlng§ rthygg A r0ﬁ1the famlies
SS|@§ A P&t gy ﬁ'g% i V&ceae, or
Legum nosae- Papi | i onoi deae. Pl ants of particul ar

interest within these famhinggsi nclude, but are not
limted to canola, corn, canell na cotton, wheat, rice,

[00653\2%’]&%%110\9@ le@é(rp@@‘éie?&rﬁ)@% hgec%gst cﬂgﬁ"Bf an CRI' %Q}érgssmﬁlsvectors

as ot nts inc not
cornpﬁd;iﬁghfearly phmde{sp@nﬁa ktabryofpragouec atid zu gale wnttt erds in plhntgrowth

se in a particul ar , enbodi nt of t resen )
andiof SR IR g hePhls s SRR PCHEC Bena gt oy Eesiinaiary fndler
LFAPDIRS- SRERIHIE AN K9 PLATDSB LETDA ) HABIATOR 2620ufc)
from'the sane sSpecl es as t he transgenl C p ant, or
Arabiteaissiyeh b wemropiseativelyrassodirsedewish dyodrsibplogsis REGOLUT. A (RE V) gene
s @ fransgenic plant conprising

|
andugﬁéoﬁ%@‘?%gﬁgégﬁg%%FgﬂPﬂpgbldopS|s The early

phase-specific enbryo pronoter can also be fromthe

Examp @nl.E Epewgicals GuotaHantp Expigenng Trnsgane Gonstrycgyiesigned To Confer
Embrg??ggéecﬂgé) Egﬁ%ss@énaangE%L@fﬁnpl e, the early

pronot er can be fron1the same

| ant cies as the R r even
10066f, 3 s RESE SR g gphm ot T RE L B4R S Skenis drabidopsis
plants@8§di i hRsRs&PRed biz6 r&MBrMo nbh-aRiRh i &ﬂ@mpé\rAa@bzd@w Sants,
or Lesquerellafendleri, but the early phase-specific

but thigrtepitgs aecopananisd byeaithisd!¢ipbonia aBedier Thyse effees oiclude altered
leaf n%lrﬁ{btl()gy%%%écﬁdc%d axillary shoot formation in Arabidopsis. Altered leaf

morphology and overall stunted growth of plants are negative effects observed in transgenic
canola over-expressing the REV gene at high constitutive levels throughout the plant. To
obtain the increased seed size trait while avoiding undesirable effects in non-seed tissues, a
strategy can be taken to target over-expression of the REV transgene specifically to the

developing embryo in the seed. This can be accomplished using a transgene expression
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conbi nations of early phase-specific pronoter and REV

transgene that have been found to be suitable for the
woreaonodssdf the present invention include, butPEFES006/062200

limted to (a) Lesquerellafendleri LFAH12 pronoter/

RS B G ST D BESRE 0
Constﬁﬁt"i’\k@ &%@%I@ssﬁﬁ%f ARG i cHR kPl'kgmlﬁV@l% ﬁlrlﬁﬁmtd%(zélopment and

dopsis REV. In a part| cul ar enbodi nent” of th
growtb rpecsr@sﬁes pmlé ﬁtsp br reashesbly @mn@@émham@mmlgomme cffects on

been.use m cano Se 0]
the it R ool BT GRbVepRER HE prof SR revalF Bl et have
roles i@QieUélBﬁmE@t ad g@ﬁb‘i&@ Rictd OlARting RavdsPfet ¥ s @& dpproach
seed S|ze and/ or_ seed nunber in_ soybeans, corn,

to cvaduse Bieh plamkraenos dor aifigiencynnangreasingrirey yiclkd.-f al fa, and
ot her crops of agricultural interest.[0063] The
[0067pr dsanpromowesn thadconddrsontpy @ypatesc epirdysida Weoe sdedtartfor nge in
growt h and/ or devel opnent associ at ed ﬁene t hat
eXPreﬁ?SﬁRf‘r“é%‘é%%C%ﬂ%i&neQ fQEiye tRAsECRl Gratepyen oGREY ja cagola embryos

(BrasJ"ZE& ﬁ%ﬁépec r{gg?)r\l% hé’ve 3 aﬁ"ﬁé&e \MJIHO@I@ 1§ﬁﬁéleyAAPl (amino

yo pro ter i n an expression
acid ppim@m getterfrwm Wobzdoﬂihsethekmcé&hnm epdzlad?lhlrd Joit4:985 684, 1999),
conpr|5|ng t he gene of |nterest is transfected into a
in the art to forma

GGTfGQﬁE &érnT“éGéélTAgC@F e TE&QT%?&S MAGGEGATRE ¢ ﬁérﬁ%@%é%é*

i ﬁ?ﬁﬂﬂﬁgtho |nc?63}ng #ﬁ%se é% ﬁ%}éﬁ%% ve unfxﬁ

ACCEAANSYERITd Cﬁl 6T ACATEGDBT ATHA G]&lTeATTTa"hB@ eyl Wﬁff g

TTTIRAER B0 o oA AT daa 4 oft FO TRaT TCAL famd i

TAARBARGIAAE BUATETAGA REA WBA T AN TAG PRI BAOAIAGTTCTTAGA
transgenic plants with increased yield are sel ected

AATGBATETG FAAATSES S rehb GG AASGeTATASIGAT 5T AABFTEGAAG

ATt R T oo S AT A NG PR AT P T e

TAGmACAiM AA&?T@?W@AWS%I&@A&M%&A%THMEAMM AfAW&ITMTETC
e ants e (0] oW N exa es are

TATAR 0T GO ORI A {TTKEEC AGAATEAGEA b AN AR B AT T TT
ACAGARTCNFANORTRRA 07 RRiC ReCSORST B e foTEhEct e

invention In any way I"'owi ng
CCAABAAI@EI&A GWGEQATU‘I@CAM@GMA AQCTHTAEFAAUSTAAACATTT

TTTTgﬁﬁieSS|on vec &%ﬂ%iT n ﬁﬂ?gééﬁéphasévgﬁf%'f'c
TCG}@Q@VA@'G'P' R Tﬁfﬁ&§ | fACATrer REFP "rm%(fmmfmc

pronoters Lesquere d eri LFAH 12;
GCTF&A&H&@§T€A@%ACA@ﬂCAﬁAEAﬂ*AKﬁ%&ﬁmCT@ﬂATATATGATA

AT R R SR 1P RO RGATTAL RS B s Rk

CTCT(@%CQ‘W@W AT TATORCEE ATTRMSIETTC TeAOMBrCTC
| an
TTTCTCTCA (SEQ ID NO:11);

LFAH12 (oleate 12-hydroxylase:desaturase gene from Lesquerella fendleri)(Broun et al.,
Plant J. 13:201-210, 1998),

TCAGGAAGAT TAAGTCTTTG CTTGTTGTCT GATTTTCTTT AAATACATTA
AGAAATCGGT TATGAAGCTT CGTTTTTTGT GTTTTGGGAT TATGAAGCTG
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Exanpl e 1: Transgeni c Canol a Pl ants Expressing
Transgene Constructs Designed To Confer

wEprpm3sSpeci fi ¢ Expressi on O REVOLUTA. [ 0066] PCT/US2006/062200
Constitutive over-expression of the Arabidopsis REV

reriifiatdatf S0TaEEda A RGEAT SR T afbkR g

GGATMMG%&@@Q@@@WF@%@AWAMI@cAmlrtrGﬁ PGAAAOTEA
by negative pleiotropic effects. These effects include

GCTP&AT@CéFd\ AEEIC AT PROITIgYT G ACEI T EEG TDN TG RAY TERGOAAAT

ATt ATRGC TrtTAPE e SR DA R arBRicTRIP (B RAET

AAAOLBITVRUAITA AGAASDEN CQ\]CIKENT?AWVE&AQTAP&SIS% UL‘AGREGCAAA
out the

REV at high constitutive levels thro
ACA%Aé%g'T AW%M%TCA&T&%EA%EEA&T%&&AAMGI%ACA
TCA@X@@A@M@ E&fc%{m {SAT A@f‘f&é%&d}%%‘&ééﬁ

strategy can ar el over-expressi on

CAA(REMAIA((aAn @E@@TA{F@G@ GCQAACAACWATWAMWAQA@@TYZDTG@
seed. This can be acc I|shed usi ng a trans ene

TTCT&Fp?TeE‘% AMEORITE At TEA MGG %ﬁ%ﬁé@% ATGEGRGCET
TCARTRAGWN cATvRST 8 T@@f@ﬁé& {%er CRWTQ\WAATGCAA

Constitutive oveexpression ant genes |ike
GCCH’—.’RATGT((E@E@TAETmChﬁTCEA@éMWﬁACA@AT@@@HIC%@TF@QAS

aaTGRE LR T IR TR AN T EEeh e S EAT AN Barc

TACCEFGETATYPIBPEGAIGETr PTITA GG TEOr GXRUURL LA 0l ANGGEANRCA
t hat have roles in devel opnent and growth as possi bl e

CAT@G@C@Q@ A&AdIAgG Y ére 8 CE IS AL (@AY TEIABOPT SehGLd CACT

G1e YRR E TSRS e R AR G AGARBICHT L AFERRT TR A

GAGAAITITGEACGAATTEXD £SAIGNTPEAS SATTFGGREAAA TNAGAACCCT
Xpressi on constructs deS|TgAned to i ve tran;g;%eni C

AATGREE A R T
TOTIGOBIRELAATTA/R AIEVEhIRTEG Aﬁﬁé&%ﬁﬂ%%mmm

inc am no aci d pernease gene f
AGAGTEEWMG@TG(HBCEW&)(GGH TETTEA EAA,AABAAIAITTJAATTAAACCA

AAA14 53 44Tﬁ,ﬁ_m%%ﬁ$@é%% TTS@ %g! HTTCTCATT

AACGEOEFOEM TR £ BT IACOAST TAKA ACORA TTRWA A0 ¢ A%
GATATTTTTA ATTAAATTTT TTTTTTTGAC ATTTTTAAAA AATTATAAAG

AATAGHTCAOTGEAAUTIANGGEAGT AAMTARGATTTARTTAGAGT GATTIATAAAR A

1aPkat AR ACH A
cooqb Pk SRR KRG TRGRETTARA
GTTRIMACAGGGUTETAETT 63 TIAGIG A RRET CATTRAT CETCRSEPAT

CTAAATATAA AATATTTTTC TATATATTACTCCAAATTAA CTGTCAGAAT
TGTTAMBOACAGT AAGGGGRATT TTCCTATA TACTGGAAAT AACTATTGTC
CAGACGAGTT ACTTCTCCAA CATATCAAGA AGTGTTACAA AGATGTGTTA
CGAAGCCATA AAACTCAAAA CCCTAAGCCT AAACCCTAGA ACTTTCTAGC
ACGTTTATAC CTTCTCCTTT CTTTAGTTTC CTTTAAAGGC CTTCGTATCA
TAAGTTTTAT TTTTGCTTAA TACTAACACT AGAAAAAAAC AATAATCAAC
ATAAACTAGG TTAAGTCGTG GATCTAATTT TATTGTGAAA ATGTAATTGC
TTCTCTTAAG AAAAGATTCA TAGCAAAATA TTCGCATCTT TCTTGTGAAT
CATCTTTTGT TTTTGGGGCT ATTAAAGAAA AATTGAACTC ATGAAATGGT
GACAACTTTA TTCTAGAGGT AACAGAACAA AAATATAGGA ACAACACGTG

TTGTTCATAA ACTACACGTA TAATACTCAA GAAGATGAAT CTTTATAAGA
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ACAGAATCTGAACATTAAAA TCGTCCCTCC ATATGIGGTC TCTGICTAGT

CCAAAAGCAA TTTACACATC CCAAGCCGAA ACTATATTAA ATAAACATTT
WazmTaTGISI T AACTAAAACA TTTATAACAT TTAACAATAA ARCTT#NAGE62200

TCGAACACGT ATAACGTATT TTTTTACGTA TACGTCTTGT TGGCATATAT

AT R RAG AR AEREATAAT THAGAGTTET T GAMAC

GTTGALGCHEHATG JAAMOMA GAATEATEA G 1TATEAGHE MT@%CAA
TTTCTCICA (SEQ ID NO 11); LFAHL2 (ol eate

TGTARCATHE XYL A TG RAUAES CFAKEA TTNGTTGTCA CTGCCTACTT

creGPBPRE S 1t GEERFC SMbiRR e Rea ettt caTeratizana

CCCW@T@@WCMT@%T@AGMMWW@G@@WG@@KGK@AEAT
GITTTGGGAT TATGAAGCTGTCTTTGGATATTAGITGCGG TTATTAGCAT

TCTEAGEEOAT CrETEITTT B AT EATEAXSCAGGELSre AAGTIATGTRER

ToAGEAHEAT PR AT SRR AT Al

CTTCOAAAAGEOATT TAKTABSATEQAMANCATINACATAAGAACAA CATTCATTAT
TAACTAATTA GAGATGCAAA ACACAACATTACATACAACA TCAGIGACTA
ATTATTGAGA CAAAACAACA TCACAGACACAAACATTCAT CT C‘ATAC‘ATC

ACTTAGAGAG ACACAAAAAG CAACCAAACA CAACTATTCC GOCAACAA
282 %ﬂ@&@@%&@ﬁ@@#@@mdn@vﬁﬁuw@mﬁoﬂm@&#@ﬁ% 8,

0 A A AT AT TSI v

Biol. 46AUARCAICAE MCCACTTCCA GGTGTIGGAAT CCTCCTCTTT TGAAATTTTT
CTCACAGGTA TGGAATAATC TACCTGGGITTTTTGGAGIT CTTGAGGITC

and LECA [CAGARG/ 18480k Go TATANCAGRallfahd REA A
TTATGATCTT CAAGCTCACT GICAAAAGATAAAAACGAGT TTGAAGAAGA

130:6 0@ p0I3CAFISATCAATTTCA GAGAATTTTGGAGAATTTTG AGAGATTGAG
AATTGGGAAA TAAGAACCCT AATCCCCAATTTATGAGATT GAAAATATAT

TR, AGNAGATAATEGTTFTIREA THAERIACA AMRAATORRS

TTGTGAGACA CTTAATAAAA TTATTTCGAC AAAAAAAGTA GCTTGTATAA
AAAAATCAGA TTTTAATTTA TGTAAGAACA AATTCCAATA TCCAATAGTT
AAAAATAATT ATTTGTTCCG ATTAATCGAG TTTTGCAAAA TATGCACAAA
ATCTATCAT GTACCATTTC TAAGACTATA TATTTGGTTA TATATTTTAT
GCCGTGTGTT CTGATTCCAA TAAATTTTAG CGCATAGTAA ATTTTCTAAA
AAGCAAAATT TTCTCAAAAG TGTACTAATG ACAATTAATT GAGTTTCTAC
AAAATAAGAA TAACTATTGA CTCGATTTTC ACAAAACTAG TATGCTAAAT
ATCACATTAC TTTTAAAATT AAATGGAATT ATCTTTTTCA ATATTGGATA
CGAATAATTT TTACACTAAA GTTATTTTAA TAAAATAACC GTTTATTCAA
AATATGTAAA GACGACAAAA ATATATATTA AATGGAAAAA CGACTAACTT
AGTTTTTGCA AAATTAAATG GATTTGTCCT TTTCAATGTT TGAATACAAA
AAAAAATCTA TAATAAGTTT ATTATATTAA AATAACCCGT TTTTTCAGAA
TACGCAAAAA CGACAAAAAA ATATTAATTA CAAAGAAATT TAGTTTATA
CAAAAATATG AATGGCTATT AATGGTGTTT ACTCTAAATT TAATTATTAT
GCATTTATGC TAAATCTTTC TAAAGGTACA AAGATTCGTT TTTTCAATG
TTTGAACTGC ATATTAAGGT ATAGATTTGG ACCTTAACAG AGTTAATATA
TAAGGAAGAG AGCCAAGGAA CTCCAAAATA AAATAAAGAG CCTTCTCTCT
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AGAGTTTTGG GCTTGEECTT GGGTTTTTGA TAAAAAAATT AATTAAACCA

AAACGACGTC GITTGGITTA ATTGITGITA AAAAAAAATT AAAACACCAA
WOROGABGILG TTTTGGTGIT ATTAACGECC TTAAAACGCGA THGWBII00#{162200

AATCCGTCAGTCAACTAGGG TTACGGATGG TCAACGGECGT TTTTGCATAA

CTCGHT T RATR SR T T AT RRHGAR TAF FIGHARCOSORGIAT

GTGJ@IT%%@Q@H?WAEHM@X@%@@% T ACATIT
CAGACGAGTTACTTCTCCAA CATATCAAGA AGTGITACAA  AGATGTGITA

ACA CERGTECAT AGAATTACRAAA TECTALCIET ARAATOSTAEA TASTTATTACE

TCQRRAT RS RACHUR e ARG EATSNRIE WARARERRE
ACCATARSCPASCATAAGICAT G CANTCTAATT T TLNIG B AR AT ATAATIIEE
TTCTCTTAAGAAAAGATTCA TAGCAAAATA TTCGCATCTT TCTTGTGAAT

TCT(@ASTHG 76T GGG TEECASC MAAARG AL TALGEAACTEAR T BAALTIEGT

TR A ER RS FGREIERT BRI A e AERCteT™

CGGGARMY ASEQADINAABY TTCTCATGAAAA CATAAAAAGT TTTGICAATT
GAAAGTGACA GITGAAGCAA AGGAACAAAA GGATGGT TGG TGATGATCCT

1T ' TA T i
proﬁlmhwﬁwowmma@@mbWMW A@&APWJWGAGAG

schenfde AN do A M At PR RONTE R AER A e

carlicAFGRECDEINOryCTIECIIO prh&at. TAEY bE€oMaErriSEDtidaalDacth)at pﬁo%Zesswely
2S2 al bum n gene from Arabi dopsis thali ana GuerchG

later sgggegn devplogprenicepnting WAdod 4R follogmd)by IExE 13.128¢ §nddaeyFAEL

A gt BRI Ve oA, ol g . i

LEC2(pre1ab§er bax anl iedane ggmessfongmo M ails iadyesin s etyhar fyameiry idoyelopment
Devel opnment 130: 6065- 6073, 2003). CITTTGITTTG
and thP R RS TO AR BBEER AR B ERCRA A SAAAAAAAA

[0069] The AAP1, LFAHI12, 2S2, FAEL, and LEC2 promoters were combined with either

of two configurations of the REV coding region sequence in the REV transgene expression

constructs. The AAP1, LFAH12, 252, FAE1, and LEC2 promoters were combined with the
REV gene coding sequence including all introns as present in the REV gene. The AAP1 and
LFAH12 promoters were also combined with a REV coding region sequence derived from a

REV c¢cDNA lacking introns.
Arabidopsis thaliana REV (AtRev) cDNA

ATGGAGATGG CGGTGGCTAA CCACCGTGAG AGAAGCAGTG ACAGTATGAA
TAGACATTTA GATAGTAGCG GTAAGTACGT TAGGTACACA GCTGAGCAAG
TCGAGGCTCT TGAGCGTGTC TACGCTGAGT GTCCTAAGCC TAGCTCTCTC
CGTCGACAAC AATTGATCCG TGAATGTTCC ATTTTGGCCA ATATTGAGCC
TAAGCAGATC AAAGTCTGGT TTCAGAACCG CAGGTGTCGA GATAAGCAGA
GGAAAGAGGC GTCGAGGCTC CAGAGCGTAA ACCGGAAGCT CTCTGCGATG
AATAAACTGT TGATGGAGGA GAATGATAGG TTGCAGAAGC AGGTTTCTCA
GCTTGTCTGC GAAAATGGAT ATATGAAACA GCAGCTAACT ACTGTTGTTA
ACGATCCAAG CTGTGAATCT GTGGTCACAA CTCCTCAGCA TTCGCTTAGA
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TTGITGAGACA CTTAATAAAA TTATTTCGAC AAAAAAAGTA GCTTGTATAA

AAAAATCAGATTTTAATTTA TGTAAGAACA AATTCCAATA TCCAATAGIT
WOZRABTIRAST TATTTGT TCCG ATTAATCGAG TTTTGCAAAA TARCIZEEAAG 062200

ATCTATCATGTACCATTTCTAAGACTATA TATTTGGITA TATATTTTAT

GATGHER AR THTEARC TFEPACAT S HCREARAIE dheadrErRee

AGAM@%%@M@@@T%%M@T@@ TEAPOATTIREGHTTEAGAYNG
ATCACATTACTTTTAAAATT AAATGGAATT ATCTTTTTCA ATATTGGATA

CCT@HBATAXT ROCKAGACTAAAGGRTATIGGAR GAAAATAATS CTRTATICHAA

ANGA B AR AL R MO LEIIRE AR PAE R

CTAMM@%CTGMM@TUCMMMKM GOTANIETG GMMTACHEBAC
CGACAAAAAA ATATTAATTA CAAAGAAATT TAGTTTATA

TGTW@TW AT CAATESERETCrCACHETHAMAT A ARAPTAAMFC

AT G B GG AR A A RAGE GRS

CCCG@G@M@%@W&MW AAAGAAAEGA CAATGGGAGT
CCTTCICTCTCTCTCTCIGA GAAAAAACAC ATATAGCCAA TGACCTTCIC

TTTEHES EY OO SPAEATANAGEATPNFAT FACKTYE AR CaEpdreylial

oA I IE ATBIETA G

TAATCAGCATT GRCACATAGECACAGATTIUOIZAC TRAGTATST TATGHETTAT

CTT AR Br GO TP Taro T EReT R TR & e EFETre

GTCJTE@KM@C@@@@M@ ARERAPr&RC RN TIORE I GATIGEGEEATA

pronoters give early enbryo expression in Arabi dopsis.
TCAGhe A 8851 EMA PG TeT AR TGHE G ARE T oo T ArkCdadiTag GA

AGGE g e SRR e i B R GT TaE ORI R o
CAABGATQ}‘(TG GTTARTEEUT FFGGIGRIEGAICRGUTGGTEY A CHRBGCATT
They becone transcriptionally active at ro ressi vel

GTGA BOBAGE SGESADATHIVE RTSHERTGST A HTAGCACTA GAAAGCAT

AATARTAMRAPX AT THESTIRV T BRAGEEGTGC TCTGTGCCAA

GGCTTCAATG CTTCTCCAAA ATGTTCCTCC TGCGGTTTTG ATCCGGTTCC
TTAGAGAGCA TCGATCTGAG TGGGCTGATT TCAATGTTGA TGCATATTCC
GCTGCTACAC TTAAAGCTGG TAGCTTTGCT TATCCGGGAA TGAGACCAAC
AAGATTCACT GGGAGTCAGA TCATAATGCC ACTAGGACAT ACAATTGAAC
ACGAAGAAAT GCTAGAAGTT GTTAGACTGG AAGGTCATTC TCTTGCTCAA
GAAGATGCAT TTATGTCACG GGATGTCCAT CTCCTTCAGA TTTGTACCGG
GATTGACGAG AATGCCGTTG GAGCTTGTTC TGAACTGATA TTTGCTCCGA
TTAATGAGAT GTTCCCGGAT GATGCTCCAC TTGTTCCCTC TGGATTCCGA
GTCATACCCG TTGATGCTAA AACGGGAGAT GTACAAGATC TGTTAACCGC
TAATCACCGT ACACTAGACT TAACTTCTAG CCTTGAAGTCG GTCCATCACC
TGAGAATGCT TCTGGAAACT CTTTTTCTAG CTCAAGCTCG AGATGTATTC
TCACTATCGC GTTTCAATTC CCTTTTGAAA ACAACTTGCA AGAAAATGTT
GCTGGTATGG CTTGTCAGTA TGTGAGGAGC GTGATCTCAT CAGTTCAACG
TGTTGCAATG GCGATCTCAC CGTCTGGGAT AAGCCCGAGT CTGGGCTCCA
AATTGTCCCC AGGATCTCCT GAAGCTGTTA CTCTTGCTCA GTGGATCTCT
CAAAGTTAC AGTCATCACT TAGGCTCGGA GTTGCTGACG ATTGATTCAC

1
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Al'l four pronoters then remain active through |ater
enbryoni ¢ devel opnent stages. The LEC2 pronoter has an
WO paoe0eBssexpression profile, is active in ver yPEHDE3006/062200

enbryo devel opment and then declines in activity

rroiiiBiA oAt e L Eh ek Be IO AR08 LR i garacc

ATCOMTGhGeTidETCcafrmiama et Aguigric 2 esr@f ¢ RecREM Godiangcc A

regi on sequence in the transgene expression
AGClE@ﬁréF CrTu’cGéCNT@CMQ AGACMACACISPOTRAKICTBAE AEGATATAA

cac R GRS R RR LR GG TR AT Tpreaaac

TTCAREVIRNR TARS GARA CANdGIGA PG OT At ETSCOUHTECAGEAATC TG
conbi ned with a REV codlmg}?‘ gl on sequence deri ved

TCTG TN REVESIRANEAG A G A ﬁ@é& §C§ GEEGF&T@GA

MG AT ALRAL

CTTCTAGITECATA AT CAGIAAET TOGAGALT AT(SEGABDSTETC TACGCTGAGT
GTCCTAAGCC TAGCTCTCTC CGICGACAAC AATTGATCCG TGAATGITCC
ATTTTGGECCA ATATTGAGCC TAAGCAGATCAAAGTCTGGT TTCAGAACCG

4 GCAGA GGAAAGAGGC GTCGAGGCTC CAGAGOGTAA
ACCGGAAGCT CTCTGCGATG AATAAACTGT TGATGGAGGA GAATGATAGG

%A CCTTGICTGC GAAAATGGAT ATATGAAACA

A ACGATCCAAG CTGTGAATCT GTGGICACAA

o égi@ﬁ%’é T S DT

Lesqutkellfhddlépi abhGOBNwWIR TKIRA TEMBOCTCGTCC GGATTCGGT T
GGCATCTTTG CCATTTCGCA AAGATGCAATGCGAGTGECAG CTCGAGCCT

(GAA TFEEHEFraPi/HMaETT ﬁ?&ﬁ@ﬂ@aﬁf@l@@ﬂ@ @F@MWU

prlmemmqﬁﬁc%maﬁ@'ﬂG HUCICordeA il TrooT BEACRT & AE4 TeépACAVely, of

the PORETSAAGG) ErR0ET AR TERCEPLTET ST, TREACAAEAGH)

(Brou%TQCTﬁ Al ﬁﬁ%éé{ﬂé%’%@%%@ﬁ@éﬁ% (&AL Welécloned
AT CACKT TET

into pCR-Blunt (Invitrogen) and sequenced. The sequences of all were identical to one

another (SEQ ID NO:12) and 97% identical to the published LFAH12 sequence. The

differences could be due to the specific accession of L. fendleri used for the retrieval of the
promoter. LFAH12 was moved to the pBluescript plasmid with EcoRI and the orientation of
the promoter in pBluescript was determined to be Kpnl on the 5’ side of the promoter and
Spel on the 3’ side of the promoter (pTG143). The At REV gene-rev 3’ UTR cassette was
taken as a Spel-Kpnl fragment from pTG95 (35S-At REV gene-rev 3’UTR in pCGN1547,
patent WO 01/33944A1) and along with the LFAH12 promoter (Kpnl-Spel fragment from
pTG143), was ligated into pCGN1547 binary vector (McBride et al., Plant Mol. Biol. 14:269-
276, 1990) that had been cut with Kprnl in a three-way ligation to create LFAH12 promoter-
At REV gene-rev 3’ UTR in a tail-to-tail orientation with the plant NPTII expression cassette.

AAPI-At REV gene-rev 3° UTR

[0071] An 809 base pair (bp) region of the AAP1 promoter was amplified from
Arabidopsis thaliana (ecotype Columbia) genomic DNA with EcoRI-AAP1
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CTTAATCTTGAGGCTTGGAG TGITCCGGAT GTGCTTCGAC CCCTTTATGA
GICATCCAAAGTCGITGCAC AAAAAATGAC CATTTCCGCG TTGCGGTATA
WA SRGEBRAST TAGCCCAAGAG TCTAATGGTG AAGTAGIGTA TGEAITT#IBMB062200
AGGCAGCCT G CTGITCTTAG AACCTTTAGC CAAAGATTAA GCAGGGCECTT
€

%m@%m

(GAG@%WA@&W’G@&XAH&@XM@A@GS ﬁﬁme Sacl-
GGCTTCAATG CTTCTCCAAA ATGTTCCTCC T TTTG ATCOGGTTCC

AAPITITAGAGKEEATOEATRCTGACGH TEBBIFEA T 7OATPEIbad FGOATATTACe

(G oA AR R OPAT ANTCREO AT REEACA A CAeS-544

1998)@@%&%@3@@%@%@ Pro@ldid\ R feTidentAES TS kh6inE £ DR EGEGMMal to the
GAAGATGCATTTATGTCACG GGATGTCCAT CTCCTTCAGA TTTGTACCGG

publistpd-TeAcimpovkaEbernenanend 1Yo draeaticahy anmotatat fotesntype

AP PR R r R R URR  R E ST G NG

AAP TTHATEACAGE ACATIAGAGB TAAGHTNGTIAG: R EHGARGTOE  BHEGA IGAGGoter
TGAGAATGCTTCTGGAAACT CTTTTTCTAG. CTCAAGCTCG AGATGTATTC

in PBI‘P@S@PAW@%?W@WA fgrtertesamideoitbs pramota@rd Arrigmn the 3°

side o%ﬁﬁﬂ% T8 W‘@ Géﬁ% g%}rtte%%r ﬂéﬁéﬁcﬁéﬁa Spel-

Kpnl PAFGT COBC) AGBATSECET R EXAGTT GV TAUCROR PECICE 4AGT SGAWCT CT

o A A LR T IS e o

hgate&:ﬁ%ééggﬁ@i%% Glok (HeBrRIE LANA BHLEAHNTBEA (EEOLEAT G90)
TT CCA AGCTGGTCTA GACATGCTAG AGACAACACT TGTAGCCITA
that h@haAGATATAh GRET OGNS - GAT AT OBAT CGARTASBEPOBIANASCRE KBene-

: T TT. TAAT CA TTTGCT TGCTT.GCCTT
rev 3 L AN N A, N o P (KR ACCT

GITGCTTGGA AAGTGTTTGC TGCATCTGAA GAAAACAAC AACAATCTGC
LFAINPISTRAFEONA-rev 3° UTR

[0072] At REV cDNA was amplified from ¢cDNA synthesized from total RNA isolated

from Arabidopsis leaf of the Columbia ecotype. The primers used incorporated an Ncol site
at the ATG and a BamHI site after the stop codon: Ncol-ATG rev
CCATGGAGATGGCGGTGGC TAAC (SEQ ID NO:18) and BamHI-TGA rev
GGATCCTCACACAAAAGACCAGTTTAC AAAGGA (SEQ ID NO:19). The resulting At
REV cDNA PCR product was cloned into the plasmid pCR-Blunt and sequenced (pTG230).
Using pTG95 as the template, Rev 3° UTR was amplified with primers that incorporated an
EcoRV site at the 5' end and No#l/Kpnl at the 3' end: EcoRV revUTR
GATATCTTCGATTGACAGAAAAAG (SEQ ID NO:20) and Not/Kpn revUTR
GCGGCCGCGGTACCCTCAACCAACCACATGGAACCA (SEQ ID NO:21). The
resulting At REV 3'UTR was cloned into the plasmid pCR-Blunt and sequenced. Rev 3' UTR
was moved to the plasmid pBluescript with EcoRV and Notl sites (pTG234). Rev 3' UTR
was then taken from pT G234 and ligated into pTG230 with EcoRV and Nod sites (pTG239).
The At REV cDNA-rev 3'UTR cassette was taken as a Spel-Kpnl fragment from pTG239 and
along with the LFAH12 promoter (Kpnl-Spel fragment from pTG143), was ligated into the
pCGN1547 binary vector in a three-way ligation to create LFAH12-At REV cDNA-rev
3'UTR in a head-to-tail orientation with the plant NPTII expression cassette (pTG241).
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CTTCTCCTTT GTAAACTGGT CTTTTGIGIG A (SEQ ID NGO 1). REV
Transgene Conctructs LFAH12-At REV gene-rev 3' UIR

WQ 0®7079388 2170 base pair (bp) region of the LAACI/ES2006/062200
pronoter was anplified from Lesquerellafendleri

0i ?1 - LFAHL2

: SAFTFAAGTCTTTGCTTG, SEQ I D NO.  14) and

I- LFAH12 GAGCTCGCTGAAAATATCAAAAGAAGGAACA;  SEQ

[0073NoThf5§t Rerl elaN&-reyRdd BR spsspiss wasteken e el ér@gma@sfrom

19000 BoNLSHG A8) RATUADR o SR EREPLO15) s

into tl(e(ﬁ%BbW(bljla@e/sctgnﬁt a thinse- WD LG {03 td cateGABRBAL ZG)) cDNA-rev
n et a

'UTF{ ﬁ{a@g Rddei @f@@t?@&mﬂiﬂ@ Rjﬂ?é’r‘i‘]q%r ﬁ %%1%?18 a%@'eﬁés é\ffﬁ%a‘b)-

(I'nvitrogen) and sequenced. The sequences of all were

L i another (SEQ ID NO 12) and 97%
EAEILRCRE E8he-ty ?Rpubl i shed LFAH12 seqguence. The
[0074EI f’Ifh% %%Aclg)lgll)rpm%? 1rhea%r é}pll%gg fi o&ecbﬁqvec? ) om) '1 a%d Spel

fen use rieva

sites, Llﬁt%dﬂﬂltd/\ﬂh% plisyedpCR-BI06t, PRl meﬁdeat(ppd}am @A\Eltﬂ}oﬁ@&vaas
and t he orlentatlon of. t he onoter in pBluescript

then %@éﬁwmpmm@mwrw%@asRI (@7 G240% Hiiseh i phpensrev 3
UTR @2{% é@%s tAntd eI Wfr% m Frol V\gﬁ@ & nd zﬁ&%"é/ﬁh the! PRE

gene- rev sette en as
promcﬁﬂedKﬁK]}SbeIffr@grmn ﬁoﬁwﬂﬁmmﬁas(l@&d%to%/p@ém S#®binary vector

e ST R i gons
way 1%1@141%) oreé’ﬁ@FAE'l Q)%rﬁgtef Ak @E@’@%%‘J 3'PITREL Y% HeaEHS ?Laﬂ or;entatlon

Bride et al Pl ant 14: 269- 276,
with thplantidBT Bespression vdssditeKphG2#®). a three-way ligation to
create LFAH12 pronoter- At REV gene-rev 3' UTR in a

tajl-to-tail orientation with the plant NPTII
282- logdicdRY tte. AAP1-At REV gene-rev 3' UTR

071] An 809 base pair (bp) region of the AA
[0075Lr dristlér9 WagdSamprmeteenas ¢xsincAiion dBpdasmid mélﬂ%%2 AtREV

swat Bt A e SR RO SR A i s orisgtaione ey

promctér) ingpBluastr AR s demmwm&\@ﬁé@%ﬁoteﬁﬁﬁ BamHI
priner started 6

on thelrﬁ[j) éﬁé’ oft %égg%gc? E@Fﬁ%ﬂg 3 3he, éﬁéEéff gepﬁ ée‘&}BTR%%S“MW taken as a

€ o) %ﬁé
Bam 2 666%7) (H T Ejgr@l)étg @EF Mpkgﬁgéﬁ@f%%%sm )1%“9ds%1°ng with

the 2SPheometn €Kerd sBaf [ bfrhgrR@R flp)nDp[DGiZSl )V\Bfﬁsahgaﬂ@mntha(EGNd) 547 binary

veeo R PR At Pedqtlehane! ERactaab ooBER BFeebEmgin Kot in

three-¥AD MpalicttoCRdat €29t YRhoter-At REV gene-rev3'UTR in a head-to-tail

orientation with the plant NPTII expression cassette.

LEC2-At REV gene-rev3'UTR

[0076] The 1256 bp LEC2 promoter was excised from CD plasmid p5217 with Apal and
Pstl and cloned into the plasmid pBluescript at the same sites (pTG252). The promoter was
then taken as a Kpnl-BamHI fragment into pTG112 (At REV gene in the plasmid pCR-Blunt)
linearized at the same sites to give pTG280, which is the LEC2-At REV gene in the pCR-
Blunt plasmid. Using pTG234 as the template, Rev 3'UTR was amplified with primers that
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AAPI sequence (GenBank(r) designation AC00805 1. 3;
G.7462019) (SEQID NO1 1) . AAPI was noved to the

W@L@3TBsPBl uescri pt with ECoRl and the ori ent BET/082006/062200
the pronoter in pBluescript was deternmined to be Kpn\

incorrgpatt e Npflomb LIS Cpreseny ok %251&%@ 2B ot BT TR
GCGGEBERITIC GRFTEACAGAR /81 ST déxg\lmof IBGHE 61\%5@1%@1}@9\5

(35S-At 1 “"Fgene-rev 3 UTR i n 1547, See
GCG@cﬁmmpCﬁwmaﬁ@m%cm&@mC% 6¥Fif2 8P NO:23). The

resultM]%ﬁ@ %H 'ﬁgpzx%s cfg)g?%],n?%évfl gigpwal?lun{ %} Sﬁ:ﬁu%\l}g}?g (pTG281).

The RBY GIUTR 4iad 88n%iSicd 19 BOG28Oatinh 8k MeEEtEUhd WerbéhdFD! E\})I‘oﬁer

a three-way ligation to create AAPI pronoter-At R
orientglagier Eie I@sulmgmlnaﬁmai WiesdeEC LAt KBV sencaisy 3t gk insibe plasmed pCR-

s AFTHE EXRESSLD TN S bR ARG

pCGNslysT @Eﬁhﬁd&ﬁnéalh@ﬁd tvirth &KprRNA] $csednadl ést Hendo-Aiiladrictepidh svith the
| eaf of the | unbi a ecotype. The prinmers used
PlantNﬁggreﬁ@l;eéﬁl%c%ﬁ%etﬁc@ﬂ@rggb at the ATG and a BanH site
after the stop codon Ncol - ATG rev CCATGGAGATGECGGTGEC
] ; Banmvt TGA rev

TAC AAAGGA (SEQ ID NO 19).

duct I
10077} hzrhadi«agha ﬁeﬁe‘ @%5’“@ STeEhatt rprisuty VB B
transgRAEprasidntSn AR @il a oBactHTitn Wi A8Pirhdsf@ehavibh hethod
prinmers that i ncorﬁ'@r ated an EcoRN site at the 5 end

based gndhatef Makpiey et/ logey el RE6GIRN!HBpOTRE 238, 1989)
GATATCTTCGATTGACAGAAAAAG ( SEQ | D NO 20) and Not/ Kpn

[0078] e&&ﬂlﬁ@mmammm&@m@@m@mmmﬁh 1%
The resulti ngo UTR was cloned into the

sucrosgy laé éﬁﬁ 69 oo Betgirdishes rs%@ﬂ}’é aBerppresymately fogReut R segds per

plte. R 0SFOPRE AP URED i ol RN o

constﬂu'mg &eeds wotcoop TEZ 3D bumictded ke Gk camphaflod mediuhe sGerminated
pT&39). The At cDI\'A rev 3' UTR cassette was { ken i
Seedhagsswéqe%w i 3 Hewe SElye SORTp ¥R E: and 1aihsHglightthaupdark cycle.
LFAH12 pronoter (Kpnl-Spel fragnment from pTGl43), was
[0079] i datteddomstveert bet jpEEbidtedtfic bpicalryernstah erithont @btdihingenyay the
gation. to create LFAH12-At.c ev3'UTRiPa . .
merisiEs . T 20 i R EOmop PP & (1 BrOIRPYi} forceps immediately
abOVGQKfn_%@ﬁ'rQ&ls% REEIE R #aé Lk e AMBLioAtusRENe SIS the forceps.
0073] The At REV cDNA-rev 3' UIR cassette was
Usingtth& &ips @%tha f@p@saKprgulder pejivdestwdre ont tpﬁ@dmabmbwah enlarp No. 12

blade Wkl:éjﬁg{'ons W ge 1ie ea%‘et 0&1?0 a (1g<1%rnn X%B‘Smn{ f)l%%m?nco cu[tlvmuon medium.

Properly cut cotyledons separate easily. If they did not, there was a very good chance that

/ L’ !‘}
t1

meristematic tissue had been obtained and such cotyledons were not used. Each plate held
approximately 20 cotyledons. Cotyledon explants were inoculated with Agrobacterium after
every few plates that were prepared to avoid wilting which would have a negative impact on

following stages of the protocol.

[0080] REV tranformation constructs were introduced into Agrobacterium tumefaciens by
electroporation. Agrobacterium harboring the REV transformation construct was grown in

AB medium with appropriate antibiotics for two days shaking at 28°C. To inoculate
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into the pCGN1547 binary vector in a three-way

ligation to create AAPI -At REV cDNA-rev 3'UTR in a
whemdorssi ail orientation with the plant NPTIIPCT/US2006/062200

expression cassette (pTQ&42). FAEl -At REV gene- rev

007 e 933 FAEI rorm er was [ if]
coty G HERiD A AT Reibacis du@ﬁghu@.wa&dg% PRt 535 mm
Petri difte PhASHott R IBEMMnt vARAiRANRI SR &PFI3)m CEP’&EJG and the cut
ronoter was then noved into the plasm d pBl uescri pt
end plgr;etdqmticmultlwr@zmdlurﬂr hiea RetriRbsh. gEleplatey wate 497Rd and placed in a

tissue SRR iy Mot (RO BA T BB ABY TokbA Gpel 11 aghont

frompT&43), was ligated into the pCGN1547 binary '
[008111eo°tﬁtﬂr 3(dyBraxdentstwat frapsf@irehin sislof tai tolfiesi 45 269 x2P6 mm Petri

dishes'copdmip Shopt SRR kit s FRfug) S S SRtign secprgp0

mg/l K&hathyk@DAnd Goinddrle (@151 B @ bi@8indMtérBid (B)p! @nly M¥Rithy- looklng
& expre}Jgg?on cassette (pTQ&248). 2S2-At REV gene-rev3d' UIR

explante wze] trarséeredy Explynpsperp kepfvmehogidgdustien seadivm §im ldo 21 days.
s LB T 858l FEVRALL AR 0 308 {4 0L e

shootd ﬂney pmmbb ebsdriedp Blatesaisf@rinedatodste veradasidgrdcogiiecdpntheir

5' side of the praonoter and BanmH qn the 3’
white @p@ @u@lle Q%@ Fﬁ‘%}ﬁg}tyém s(eBsF@z%slypts We{e ropoygd\py cutting them away and
B4g MT Fafdbifed @SrdsApRA i Th

all he%ﬁgelog Friliy b AT i BodtafiilriRedium. The
explaﬂfm@)e ]aapd oakleng phatdts ot dvetizE24 pr Dhddyaer ( Kpnl - BarrHI

fragnent from pT&51), was ligated i nto pCGN1547
[0082?' Y 26 LRtk NBBS s dft Qler@dark gFlcAM cdfBF weldl th!nsferred to plates

269- 276, 1990) that had been cut with Kpnl in a

containngedooigfogagan imsdiunp Ehis atedisgonsrioehe s¢legiion agent (20 mg/l

ans §FOR B 10 GepPiCubaR bl frs Tolot e biptiidlo B prae
The pB€REvdre VehlddTRd[ORARH td e thsdbScilfurd Flod. PTIRATHAHcdMSots that

excised fromCD plasmd p5217 with Apal and Pstl and
appeagddorEipup wices trHsigpreddorlepo Blopeafion; ipedivm cop@ingagphlgfoghiginol

(150 1%?/13} %ts tﬂ-e?%egi}n%m%gtflzf ﬁf& E{E\}? & Eatl%ﬁ%%izto%lhg@%loc]%m medium

platesp (Bl%pBitemtranslfem efwitiz@d shbdott tmfrs@rmatss dfrhe bam@me¢dium were
.pT&280, which |s the LEC2-At REVgQNQ i n the pCRBI unt

requlfﬁJ&é?ﬂr%e casgs tRPOFTERII ALK YEAPI at e, Rev 3' UTR was
anplified wth priners thatincorporated a Notl site at

[0083{ heéshBobtserith Immllal\mbi’phlétn@y vedre trhmf@’redetndﬂr oszabﬂEVd Wanh

GOGGLOOCTTOGAT TGACAGAAAAAG ( IDNO
rooting A ROV OTHE CEACEAET frstt avay
when Qrgﬁ%ﬂnﬁg N AS1o thgﬁ‘ﬁs Shoots could be rnalntalned in jars indefinitely by

transferring them to fresh jars containing 0.2 mg/1 indole butyric acid approximately every 6

weeks.

[0084] Once a good root system had formed, the Ty generation shoots were removed from
jars, agar removed from the roots, and the plantlet transferred to potting soil. Each
independent T, plantlet represented an independent occurrence of insertion of the transgene
into the canola genome and was referred to as an event. A transparent cup was placed over

the plantlet for a few days, allowing the plant to acclimatize to the new environment. Once
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resulting At REV 3'UTR was cloned into the plasmd
pCR- Bl unt and sequenced (pT&81). The Rev 3' UTR was
WO b@n/omssed to pTG280 using the Notl sites andPGLUE®NE52200
for proper orientation. The resulting plasm d was
LEC2- At REV. gene-rev 3'UTR in the plasm d pCRBl unt
the pI{iad 435Cqdepis. Wl&%ﬁg—- ' e B etera e erown to
maturlé?%thferg?&ﬁﬁaﬁsetaﬁdq REEANESHLtdd. asm d |inearized with
pnl and screened for head-to-tail orientation with
the plant NPTII expression cassette (pT&88). Canol a
T, EvéBr@msdiotaizaggus) Transformati on [0077] The doubl e
hapl oi d canola variety DH12075 was transformed with
[0085] herhRiVnibe ABBIERIREC IR PSRSSH Gk 166NSdsIddthBindd iif gachrevent by
Agrobacteriummel At transformation nmethod based on
South@maﬂtnablﬁlsmﬁéa}psgqnegxpr%w %@9 Toevents wes ggitfladdyy Northern

ol P R B P N DS U h 2B REERT ek e pointin

embryoudvolepmient, 19 dXysGdtempo Fattion @ sPe Fromrth&edatast wag doncluded
approxi mately 40 to. about 6 eeds, per. plate. Atotal . .

that, {5 s e _ fdifne i el @%&Sarﬁlmla@%?te@a%ﬁe driving

highef 13018 bPRERIR QA 58MRkioH Hhan (RERAP EbRRP! ThULSYREV constructs
subnmerged in the germ nation nmedium Germ nated

gave medathtc g bighdee] gxpessidnnnananysyoes.cliht expecsspordagn d@gmSrated
a 16 hour |ight/.8 hour .dar cle. [0079] . . .
toat oR S pEette e RSO 1 a6 B S R b nerseenie
canolMplai@Ut obtai ning any of the meristemtissue. This was
done by gently gripping the two petioles with forceps

[0086i % il%gf&/greasggcveﬁ%ﬁ@)ﬁ %QI%E%C[?& fo'in?lflis \%eﬁlr%]fﬁg%#agr 'erelpsé.;t%tﬁ(@t%. The

0 Crus oles W
testedWohstghctshaclui@b(apA AMEREUreee@Ibpa AR |(REVEINAetd) GIFadH 1 2/REV
were cut usi n%é\]a scal pel with a sharp No. 12 bl ade.
gene; hr Iy Al bHBENSPAN A e b2z BEY rgcg e BN /REM asher pichted LEC2/REV
gene. €0- cultivation nedium Properly cut cotyl edons
‘separate easily. If they did not, there was a very
good chance that neristematic tissue had been obtai ned
and such cotyl edons were not used. Each plate held

ExampRIY. OaliikiBh W #12 Freicy bERPNTrarfsént IBgRE s M@ THoSEMB8

Inocul ated with Agrobacterium after every few pl ates
Develppmentgsreanstapwlem Repligyted Hial ltiplag whi ch woul d have a
negati ve inpact on follow ng stages of the protocol.
[0087] 008 @is REvhile heftoansganioerno g ants cersprvengethie ptrnlydogedREV

into r.obacteyi tumef aci.ens by..el ectroporation.,.
transgglt Qe BRCa D Hl B G S L AP R S BP Rl g (S in field
trials.construct was grown in AB nediumw th appropriate

antibiotics for two days shaking at 280C. To

i nocul at ecotyl edon explants, a small vol une of

Advargnebaef Brnsgencll fliFecnia® Bddeltialo a 10 mm x 35 mm

Petri dish. The petiole of each explant was di pped
[0088] NtTH cvbuets Agreadedctedrforindvatdnone toafield titieds based on a combination of

transgene expression and transgene insertion locus number. Events with verified transgene
expression and a single transgene insertion locus were assigned the highest priority to be
carried forward to field testing. In some instances, events with multiple insertion loci were
selected if the presence of multiple genes gave a high overall transgene expression level due

to gene dosage.
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end placed into co-cultivation mediumin a Petri dish.
The plates were sealed and placed in a tissue culture

WO oo za3sP50C, 16 hour [ight/8 hour dark for 3PAEYS2006/062200
[0081] After 3 days, explants were transferred in sets

ften t resh 25 mm x 100 mm Petri di shes contai nin
100898 h£§e?‘ﬁ(ffmﬁ PP S W oFR BEO et G ceB & T nRApulptions fitficld
plots. S@cicﬁ%bélﬁnva%q%ﬁec{ 20 7 rhwKanany & b%]aggﬁloh OF S8tk Aifh a single

i
ng/ 1 a brassinosteroid (BA)). Only t hy-1 ooki ng
transgerginaertion Jasius, segmpsatiarafdic trisgeraangongethe tkey fom Ts ipbats would

i ndyction nmediumf.or 14 to ays,.. At this tinme
produ MRS FSEhaTR B oh JufwufSifrinthng Bisfedhe ishve
hetercz9pdusHats, Al Sik HoRREy SHB Ml st T8 cE AY pthnd &29 hievivedly bagged

. . g

Non-transformed shoots were easily recognl zed by their

beforgfloweringntg poevept eutcspssing. Haneedpdion ewhgif thefavestyolonsT: plants
e y cutting themaway and all healt hy-
were q{%g%terﬁig@%?ﬁ&mr e transferred to fresh plates of

shoot induction nmedium The explants were kept on
[0090] 1y eldis Tis8¢k¥0gks VA B P ICEL%UEYOWQIC& 0 &gﬁstwe{ﬂadglzl] pasgitdp plants
] t .
were B e o S b A S Do PEaeh Ty plent
were garthinated dihfiserpadéerumpeondishasedthen siitent Gonmisge fte andbiotic G418,

[ 1.Kanamycin) b id not contain a . F
an anglFle B SRR LR, Sin@iths Plafis e SOR Bt Pl AL tospiage sene
as a s§6@hiRg nﬁtﬂ@r,r(ﬁ%# g sdes Edgyitid ﬁl%l%ﬁm_‘}%élnk YWoRld §@Minate and continue

Transforned shoots that appeared vitrious were
to groww: dhell drerseedstan splotstprevadiigde isomitinedd Grthl 8 othemihsi Thgparent was

: .phl or ogl.uci n 50 my/ 1), oot s that be eal t

dent R0 S BURRRE s o e B o BGE ahRiuFT ER TRl B poren

was idehéfiesas Reqaetygdud @ SIf @psroRimatdly bhOYsareh00ihe staisfonesplate
pl at es of the sane nedi um were regui red in sone cases

were segsigine apcthths sesragsistabrhad: prewtwas ifoudy ashdstesoaxeys line. T;
o] t .
sexds D e B bRl Sony BRI 180
generdtt hymogy gotik decdAnycke Xareidd tal tag8ngyas, wods aw@nuiihig parents from
transferring shoots to the jars. Shoots could b .
the sappg;trp ﬁ@@lqw]eawerie&aéﬁﬂﬁ? g%neyat%yuﬁﬁ%ﬁgg aedistag s field tral
testing © fresh jars containing 0.2 ng/1 indole butyric acid
pproxi mately every 6 weeks. [0084] Once a good root
system had fornmed, the To generation shoots were
Ficld TeinVeyiier rom j ars, agar renoved fromthe roots, and
the plantlet transferred to potting soil. Each
[0091] nd@ReREentmToRhadfit ptoni e &5 evill@de AR PoRUERIESTARORET transgene
occurrence of insertion of the transgene into the
as a yiekhenhanegjap eene wrdieviad iy e dppsggnicsanala fincelpeprmpaaing cach
t Spaf - I £ . few:
transegh SIRIENN, GR350 RIARE ATl d 3R 30 R el i
the nudiniblin@rurBed frofsegicpeiopl dfnlic hadgharidened, gdnbationahwasil and

renoved,. The To transgeni c events were then growm to .
homozygous siblings are near}y ﬁentlgcal genetically. The only mgmﬁcgnt difference is the

presence or absence of the REV transgene. This near genetic identity makes the null sibling
the optimal control for evaluation of the effect of the REV transgene. As the main objective
of the trial was the comparison of the transgenic line from an event to its null segregant, a

split plot design was chosen. This design gives a high level of evaluation to the interaction

between the transgenic and non-transgenic subentries and the differences between transgenic
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maturity in the greenhouse and Ti seeds collected. Tn
Event Characterization [0085] The nunber of transgene

WO p®@2/01938h site [oci was determ ned in each evRgiE/UB3006/062200
Sout hern anal ysis. REV transgene expression in the To

sl gy P Resp i B PP PGNP D MK g

evaluéﬁdﬁ&o RR dﬁ‘feﬂeﬁce%rmw&n%e«%ﬁhm@ﬁ@ br th%%ﬂﬁlmt after
lination (DAP). Fromthese data it was concl uded

his d | he. LFA
[0092£ s%‘ i Bl e SRR TR Brlg bRl h o s sh g to
assessTEMd Aén Ry R watieaRe Fdhad of BieviddhRlenfl eotitdns id ReichSah&EYs

constructs ?ave noderate to high | evel expression in

typicabigrgjorsi.et 8l lopagonsy W@é@m&gﬁnmﬁ@n@émﬁ%waﬂ%nalfqﬁiawﬂmw null
mbhn% Y e?dgz?geﬁgﬁbﬁr %a@f‘?{)ﬁt Eéﬁp 8§ h&ﬂ bﬁ]s Q{d' ﬁﬂl rkgblﬁ@/ was rephcated four

expresstontin trans &Ric cano
times bﬂ&&ﬁ]tnél[(boq@ltlamt FThovkiceti@isadt eissfout tepligea proapads 1i1@|achairial were

n REV transgene constrTcts The test ed constructs
randopft iy

g)é}te(daet)t G%Qpppldmpt@@n 7t§ B/)ere }:QE@W p En&t)ed ata fiensity
of apd(%%ﬁ%A 1 %H§Rer;(sq)1ark PB:%YSC\Q% gr&@ﬁ t@tﬁ%{uﬁﬁﬁéﬁ%@ §tandard

REV gehe; ‘and (g) LEC2/ REV gene
agronémal pratticontypical tecoirherctal pfodREibTrfansgene Expressi on
Duri ng Enbryo Devel opnent on Canola Yield in
Replicated Field Trials. [Q087] In this exanple the
Examplegh, %% Fssion o 81 ol ERPEETE Hiopt #5ERGronepeaif agp%g@r to Increase

Seai§¢aﬁf§ e &pder the control of the various enbryo
specific onoters were tested in field trials.

[0093{*8‘3@2?1%55%&8{ &ﬁd%?@%‘l Eifn% d@gl%%cﬁvfd%al C;B ﬁelerg%sl-{d;)\%tﬁa

svents were se dvan

combinkeTdtal kdedlyseclb@Astadv calloaxtiis nehi @ad ofkight ad]agech for moisture
épre33|on and transgene i|nsertion |ocus nunbe
conterph fER g2kl RIPE FOF 7 §rE drapsasnica Rt 1@%%@@1 e mERD %.f the il evield

from tht FOFY Fcajt StrstoT Q&hl @%yé@f 3 ff%alteh% 'ﬂ{eqﬂgeﬁ’ltof the total

priorit carrie testing
yield fomgh¢ frstr aafpdxest,e phate of the wsdoliamdll Itwllpsh‘tdmgriﬁrer tﬂhmdnqxanson was

o LSRR, L esence ofl I 4iple pence dave. 8o
multifl082d %&Qg&g&zer@coﬁ%ﬁgﬁ t$ ?Rf@aﬁ %El%% ﬁﬁlseéhﬁﬂfsﬁ o\f@l{eeef&rcpmhe

as segregating Ti populations in field plots.
REV teapsgancwagotal saetl gitldsStatistivel amlysis Q/ﬁe«ratlyncfe@m eaqhl taalt locatlon

permifiEle Sy RERAN F et T SR B 2R0RY ERTRO s BR g o

seed yi€lHbethicch hamosy gl kénsgenic lines and their null siblings.

[0094] The transgenic REV canola lines that showed a statistically significant increase in
total seed yield are summarized in Table 1. Transgenic lines showing statistically significant
increases in total yield were identified for all seven promoter/REV transgene constructs.
These results demonstrate that over expression of REV using an embryo-specific promoter
results in increased seed yield. The greatest impact on yield was obtained with the LEC2
promoter suggesting that over expression of REV may be most effective in the earliest stage
of embryo development since the LEC2 promoter is maximally active very early in
development with decreasing transcriptional activity through the later stages of embryo
development. The AAP1, LFAHI12, and 2S2 promoters initiate transcriptional activity at

progressively later stages in embryo development but were also effective in increasing yield.
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produce a distribution of approximtely six nul
pl ants | acki ng the transgene, twelve heterozygous
w@k@nn3sand si x honmozygous plants. Each Ti plBCE/USNG6/062200
i ndi vidual 'y bagged before flomering to prevent
r033|n T seeds. frome f . the twen our Ti
The L%?%H? TREPET s PRSP dor e it infersaeant PR atsrgiuert
recov&b@eHe® sw&i sisffcdnfly 'ugc%ﬂsb& yleM‘ﬂnﬁf&aQﬁ 4 Hfaghtd‘é@%% %f h@trance for
parent Ti plants were nul eterozygous
the traowsdygousomapr Gnlyrmte@lvynttwth ? snowra@ele@t@aserlo meéewlas Ticovered
or ) AR 2GRS A R PP s 088 acivi
in carB&kQQs 6f erkBiya W%lﬂpm&it@@@wﬂ&ﬁhe Peath&nWRdre/ield i 1ncrease and
co-transfornmed with the nptll resistance gene as
demorgragcthatsiagly patennic @rirgxpreroive of aegae ey bauisag ta ﬁéﬂuate whether a
ger
eene L ANSIEARa W SuRERB-0B0 FoRRih SATDUOHEN 1B o g% in
transgehiepldnie Ti  par ent was identified as a null Iine.
all the seeds on a plate were resistant to (418, then
the Ti parent was identified as a honozygous line. If
approxi mately one quarter of the seeds on a plate were
sensitive and the rest resistant, the Ti parent was
identified as a heterozygous line. T2 seeds from
honozygous Ti parents fromthe sane transfornation
event were bul ked to generate honpbzygous seed stocks
for field trial testing. T2 seeds fromnull Ti parents
fromthe sane transformation event were bul ked to
generate null sibling seed stocks for field tria
testing. Field Trial Design [0091] The use of
enbryo-specific pronoters to evaluate the potential of
the transgene as a yield enhancing gene was tested in
the transgenic canola |lines by conparing each
transgenic line directly wwth its null sibling in the
field in large scale replicated trials. Since the nul
sibling arises fromsegregation of the transgene in
the Ti generation, the null and honpbzygous siblings
are nearly identical genetically. The only significant
difference is the presence or absence of the
REVt ransgene. This near genetic identity nakes the
null sibling the optimal control for evaluation of the
effect of the REViransgene. As the main objective of
the trial was the conparison of the transgenic |ine
froman event to its null segregant, a split plot
desi gn was chosen. This design gives a high |evel of
evaluation to the interaction between the transgenic
and non-transgeni c subentries and the differences
bet ween transgeni csubpl ots between events (the
i nteraction of subplot and main plot) and a | ower
| evel of evaluation to the differences between overal
events or the main plot.
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[0092] Field trials were conducted at nultiple
| ocati ons across prairie environnents to assess yield

W@ b@notripes under the range of environnental CcRCHUS10061662200
in which canola is typically grown. At all |ocations,
ach transgeni c,event was physically paired with its . .
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compared to the mean of TSW from the four replicate plots of the associated null sibling line.
The differences in TSW values between homozygous transgenic REV lines and their null
sibling lines were used as a measure of differences in seed size that could be attributed to the
REV transgene. Statistical analysis of variance at each trial location permitted the
assignment of a threshold for significance (P = 0.05) for differences in TSW between

homozygous transgenic lines and their null siblings.
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TG19-23 LEC2 REV gene 7.7
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statistically significant increases in seed size. The
AAPlI and 2S2 pronoters driving REV over expression
W@k®o/ogeye statistically significant increasesPCHUSEE6062200

size. No events carrying the FAEl/ REV transgene

construct showed a significant increase in TSW Since

the activity of the FAElL pronoter initiates the |atest .
Examplg 5% n@%s?fﬁ@@ld frennd dfeld ik Tranggenis Ganpl e Expreesdtedigev During
Embryp,Pevelemett Usingefmbeo-Snegdsdirampieat: pronoters t hat

initiate transcriptional activity in the earlier
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Conpari son of TSWvalues with total yield values in
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events show ng both increase seed size and total yield

i ndi cates that pronoters that initiate transcriptional
W@eHreTey3 in the earlier stages of enbryo deveP@pog2u06/062200

provi de the best means for evaluating plant genes
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Eage, an CF/

ormat i on of
TG1%8a di cot LEAA t he hi
e .

ANy o nt (el aVaVal I aYal nmde
ACT \JOO |JI .J.Ilt O'JC\JI \wxe ) IIMUC
Ar abi dopsi s REVOLUTA _gene_woul d functlon whe
Examplgt&y: od JEBE2¢™HE d0Yhean EHa# I%Xpﬁ% A azant QOHSRWS Designed to
Confer Earsyefecabn Expigesion HAAHYOMMZY gene-rev 3' UTR

[0101] A 2170 bp region of the LFAH12 pronoter was
[0100anBastd edtlicrsacockesiguse o€ tedf hidl 2 minbg,tampmiﬁc @Nﬁmvieﬁ o drive
REVCKHJ T@i#a';ggk%l% © EGI}%SA{%%%?&%A&L@F ants I’IQ%T SE% g )Dto obtain
yield LA CECTHAAA TAT ’co%@clt Qaﬁ\gult]fé) transforrnatlon

24 nucl eoti1des and 15

primers. These prinmers starte
of soybu@ﬂ (Soyb@ashkencaﬁmkamStalmccﬁ and thet 18gh eordstvaties peRET QBN A genes

HGRET T ORETAEDRBY 05 oot 8 7a5 L5 L b eayouy function

acros%%lgﬁltgsﬁ
when Rit@yducelt info3rafigendd Soybt@PShhts. Several independent PCR
reactions were cloned into pCR-Blunt (lnvitrogen) and

sequences of all were identical to one
RE\Z%Sl g%%gﬁd£8$ % identical to the published LFAH12

The ences could be due to the specific
LFA@i%%ﬁﬁ%@ﬁm%?mﬁ%fiﬁﬁ{eri used for the retrieval gf
hepronoter. LFAH12 was noved to the pBl uescri pt
[0101b| aAsﬁiH) W xegiomeas fthe BRAHH A erospotenvas sraplifewd from Lsmwtll@rfendlerl
genorhid APAURRCE! A1 1B8 FRLGLRriRG R ARRTTRRGRE M PrGCTTG:
Si de “of e pronoter
SEQ ID NO: 14) and Sacl-LFAH12 (GAGCTCGCTGAAAATATCAAAAGAAGGAACA;

2 S

el 1 1
T INC1 y T Ilut

SEQ ID NO: 15) primers. These primers started 24 nucleotides and 15 nucleotides in from
the 5 and 3' ends, respectively, of the published LEAH12 sequence ((GenBank® designations
AF016103.1 or GI:3452128) (Broun et al., Plant J. 13:201-210 (1998)). Several independent
PCR reactions were cloned into pCR-Blunt (Invitrogen) and sequenced. The sequences of all
were identical to one another and 97 % identical to the published LFAH12 sequence. The

differences could be due to the specific accession of L. fendleri used for the retrieval of the
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Spel on the 3' side of the pronoter (pTGl43). The At
REV gene-rev 3' UTR cassette was taken as a Spel - Kpnl

WO e@gea3s3 from pT&P5 (35S At REV gene-rev 3' UTIRCT/HS2006/062200
pCGN1547, patent WO 01/ 33944Al1) and along with the

LFA t Kpnl - | f t. . fr. TGL43),, .
promqipigd FUGH P8 et 54 BRI LORGW (G FHe g6 Bje Ofehtation
of the\%rffﬁ@)tﬁwgl: pBl@és‘%ﬁPth\MS' FB&mikbro bt oh at 5 Bad o ﬁl‘%&bﬁ&ﬁ%ter and

' in a ree-way ligation to create LFAH
Spel qurtberdtsede ofahe REYNGE(RTGd43)3' ThgPR RIAV gemerad-X dLERcdssctte was

ori ent.ati w th the t Tl.| ressi on sse
taken 3 4 882} Arallolcll 115 A G i BEG SN PrERSE Ly is47.
patent"® €NS3IHRA 1f bedulBAShith thé LRAKRD probtent@shI Wpbhfrddent from
ynmerase and cloned into pBluescript Il that

pol . : . had
pTG1Adeivag ligatad o BREINISA7 §ingey yererd¥cBrde eni)). gy elaRiol. 14:269-
i ) T : '
276, SR RNy ARy R AR B LIS g romorer
At RBW peig-iieh8' UIrRlih athicad-retaiiadichtativn tvithdhe plabNAP O cgpietsion
particles into soybean cells grown in suspension

cassetig (P Grld D- | TheelafA rc%%yrgeﬁarq\}% I{'J}Paﬁgséﬁ];?ewas excised from

| t =Ll i ' :
PTOIPXALBE RN OESHE 8 SATECRETER, EAR i b
cut wiiNSmfF mgmenp TG@ULOZ}-GM6)pr epare DNA for insertion into

soybean cells, 2.5 Ml REVO A and 2.5 m pHYGR DNA were
added to gold particles. 50 mM Cad 2 was added and

SoybMA M EXEAnmRtisFCc. Fol | owed by addition of 20 m
sperm di ne and vortexed 5 sec. Precipitate was all owed
osettle to the ttomof the t.ube. super nat ant.
0102}, 58 shiah il e e Bl e AL SRS fion
constrhBusHgethb Biistic hdehod WP itfdatieNDNESH & IPURIE] 3 ito tsBfbean cells

pel l et resuspended in 120 m 100 % ethanol. 8 nl was
growrpin; syeismaign gakturgi SkncppPNAne@raingg thg 84 fAjanggene expression construct

[ e |
s RS SIS A SR it R L SYBARTRIAPoN A
fragmentansferred to new flasks containing 30 mM of 2.4 %
Sugar + Finer's Light (F.L.) + 170 m of 10 ng/n
Hygronycin (hyg). For the follow ng four weeks, nedia

C [ { [ t i
10103Y T IREHAE BN RH ihscRfor RS Bl Qs 25 B REXTHUR R 250
pHY GRalDN A deveidipddo poldiphaictdsasksl Catl, nas bidedfantitvorttkudaiigh.

tenth eks. The contents of flasks with green cal]i
Foﬂoxng & ﬁ@'ﬁ?wﬁ i spemiding aRBORCHES i o BRI VA Howed t
settle }3IhBBoREBIIFHR {108 CERSsup8FGait Gl %e'md’ér%ii %ncf ﬁéza%ﬁ QR twice
b | e T plates Filled

rown cells and transferred to 26-we
with 200tiH 100 Y% 2thahol 2 The StBugpadant +vak rémestdggandeshd pellet gsespanded in 120

al 10 RLLS f chonel Luel i The jgpal, was, Lo get 20 - 30

[0104] After biolistics insertion, cells were grown in suspension culture in flasks for 12
days. Cultures were then transferred to new flasks containing 30 ml of 2.4 % Sugar + Finer’s
Light (F.L.) + 170 ul of 10 png/ul Hygromycin (hyg). For the following four weeks, media
was changed weekly by transferring to a new flask with 2.4% Sugar + F.L. + hyg.

[0105] Transformed green calli developed in the flasks during the fifth through tenth
weeks. The contents of flasks with green calli were poured into sterile 100 x 15 mm dishes

or lids. Using sterile forceps, green calli were teased from brown cells and transferred to 26-
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[0106] Media was changed in the plates every 2 weeks
using a sterile 10-nlL pipette and automatic pipetor to
WG owR/0Z4353 nedia fromall wells. Mediumwas repPELES006/062200
vvith fresh 2.4 % Sugar +Hyg. Plates were nonitored for

R A N 2T R e S N

The g[);ﬂru,gtgggﬂﬁj Of) @psksgtQut h. Once a suitable cell mass
was identified by m croscopi ¢ observation, it vvas

o106 BN PP B BELAL G ReTh R BV

autonfaﬁH@iprétdﬂ@o M&Qﬁ’l Bédid FSHUE] Welss. tNIBdI§Mmek4sadplheedaw e BT 4 %
30 M flask of 2.4 % Sugar + Hyg. Cl ones were all owed

Sugarﬁd{x@r Riatapwate monitprel {os swisabieprigedhryegenia celiipy ekhese were green
7 t

it SN 0o BOGRUS0R, SO ST i YR

suitablheslemaws veas gdeeeifictvby misevearpdd opeoation, yoganirasferred onto a sterile

proj ections. Snooth, green colonies were not desired. .
dish orid veicerzssmugy dead §pit apettar axpostibleyas remSVWeeT&e Tgpeining picee of

tlssue%ﬂaﬂ%ﬁe?{g £ I ghﬁpﬁb ¥l lﬂ%% e@f 2 Aoy, SH%r at i t Cl RWete allhowed

were transferred to a soybean regen um w t
to groacdbioutd e ekeksdmalednomedarohvang@s.4- D ( (]VSI\/BAC Si rmonds
and Donal dson, Plant Cell Reports 19:485-490, 2000,

[0107'! n‘Wﬁ&P&léﬁ&%&@ bRIwh KTrikieh®), m@%re %ﬁts CRIN tHcS Dokt fiSces per

first step of regeneration. Cl ones were
clone gwem/drﬁm oThescavarhgrees Wthday@almm@mye@@l@m@ltmnm gSmooth, green

colomas Egvr?r at%gile%lret Cl%etc}o(ral %vg Sé% rﬁ)urg% %eé%? fer o %un Slutﬁey were

ufﬁc&ﬁﬂyﬂlaﬁ}@é I Afhhfﬁqwlﬁt%lbmnaﬁmwm Mﬂe@ﬁ@étﬁﬁ@i&n medium
sup ra%) for three weeks. This nmediumallows for th

with agtvep@phaseral f reewne ydsD (RMBYI6ARs §énm@@désandtl?@labiégm, Fignt Cell

Reporr‘?m;r?{I Zr(éastsﬁgotﬁ 5@%@”%&%}556%%%%3%@ Ferf&@%e ifhi n‘% %&%2{3 3 g}qe’ first step of

regengudfiora) . The best enbryos were single (as opposed to
fused) enbryos with 1 or 2 cotyledons and a visible

[0108]E r@léﬁe%m/erggt%ar i\ %‘feethﬁﬁ ﬁQ%fa d 5@91\@&9\/{5@@00&1&‘ﬁnn activated

meri stem wa to agar’ surface. Cones were
charcwrfl |(ACaxtomedloan 2G»Bl\fﬁmh-ltlsme ﬂlmres week theu transfgrrevhioshybdamembryo

t |
ermipg e OREE b b el ety rifs Wk This
medidn? 48] s YRS cMBR8nIT T AsS A fidd tRE QRERS, BRXRSt 20 embryos

sterilized 30 mn with 3 layers of H Csat Ur at ed
were Ghpaeman thnsfesicd tasoybeoan mmuramrry@huméﬂMSMéPHc&mondémnd

s and.t [an ferredto bean |um
Donal%%} » SUP mga 'E‘Eﬁnbeél Q8 WETC dSH&@l ge?/ d)é)gﬂse supr g) rBP%‘ ¥v1th lor2
cotylddens @feaiitisib ﬁléhslé’deMﬁ)ryd§| vadit hiehSemet & theady nieﬁs@ﬁl Wk

Sunshine M Xvé‘fbl ats) when the shootN%r ewo the lid or
parallghie gepresaiaee. idloaeopeis mamntamed ep M pMERH fof foufeeskydying which

time é.n{br%sat'ﬁﬁleﬂgweho&fr&%lo]r.s Once yellow, they were ready to be desiccated and

regenerated to plants.

[0109] Embryos were desiccated in Magenta boxes sterilized 30 min with 3 layers of H,O-
saturated Whatman filters at bottom. Embryos were desiccated ten days and then transferred
to soybean rooting medium (B5/2 medium, Simmonds and Donaldson, supra) in plates for

about 10 to 12 days. Plantlets were ready to go to Sunshine Mix (flats) when the shoot grew
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trifoliate | eaf appeared and then transferred to 6

inch pots to grow to seed. Exanple 7. Expressing a REV
wae@nsgsse from an Enbryo-specific Pronoter toPCT/US2006/062200

Deternine I ncreased Seed Size in Transgeni c Soybean

10 events harb r|n the LFAH 12- At REV gene-.
to the %T%beeff@%freﬂpgﬂsg GRS Vs @OE I Beiagntipire 1t
trlfohét‘é\lé'arf%ﬁ?@”a%d dn@rth ENGARIYRA 18B¥hUAIIOR HEREE Q. @
nation of transgene expression and transgene
insertion |locus nunber. Events with verified transgene
expression and a single transgene insertion |ocus were
assi gned the highest priority to be carried forward
for seed expansion and field testing. In sone
Examplgst an&gpressne R 'nrensgens fiopl @ Embeetspesific Seameter te Determine
Increased Sedediz¢ in TaesgsnisSenbeanof nul tiple genes gave a high
overal | transgene expression | evel due to gene dosage.
[0110TiI Beedss hairtbmlﬁgﬂedﬂeﬁd{ MR AEREVi tggnovesve3' gITRMIT @& M6) transgene

segregating Ti populations jn a reenhouse Seeds were
constrwafrwgts@lactﬁai hagynopmeny igp p%eqoﬁme\ﬁvalaamry asqgon a combination of
trans%fj@%[&%&%s% d@mh%%ﬁleﬁ s%%%ﬁ 1&;{@ Amber. %&E%Wt@@&iﬁéﬁﬁ%sgene

term nes were honmbzygous,

expret@lﬂiﬂm@s framsgenmuinsersiey lepgames: dseigneditic Righest priority to be
wer.e harveste

ds f
caric T 3 e P e AT e P ol B e s it multiple
1nsertﬁ>ﬂ%c§ %@e‘i‘e Quodhel 1f i pre@abe J@m{ﬂt ?fe Oge%e§ QM%@H% §€g4l1 transgene

wei ght (TSW val ue was cal cul a for each Tin
exprespyay lggd dUSW gens dtomﬁv dalseeds dromaisdlented Heewmo’zqrg emswn as

t er.0z u nul nt class
scereioR T LR 31 § o R SRttt M S Bbmad Birp b
indivie@Rt ST,Wieh&rafibiV/plax R FeSEich Byt Weegidyntang tifoflyIBCR to determine
enbryo-specific pronoter showed statistical

whichsT e meanbomeryees dsterary seisgosiul bsepngans o tﬁ@ﬁ@ Y \gesgene.

Vi (A

Seedsififly B AREARUE b TR CBL ALY B0 PUY RS G0 oty oot

Welghlt hﬁd sa@d enmbpr 8 shdiTOincaa %Vsdﬂdaﬁs@%%hd(ﬂi‘ﬂwgvﬂaﬁ Wys calculated
ryo_devel op Table 4. Use of n enbryo-specific

for eaﬁb"@%t Ehe %V&ra&?gfesrﬂ’&t“@w elgyldsd r e ng%%séié?r@%)us and

null sREEAREGREEARIZRLIPARean as 1 ndi cat ed by 1000

seed wei ght onbzygous and heterozygous transgenic
s.relative to.their nul] s ant si.bli,n
0111} A SR e Py gl ERI T Shbianien PG byrthe
LFAPﬁ'fCHrIY@&@ &difid fr ﬁ_oﬁfo%f@h&‘zed QatRRlcRIii PRI fiL AR 18RS thakad size for
Seed el d in Transgeni c Soybean.” [0112] To test the

both @mogygowfanmmetmg@@éms elpiredeingH segregant lipgs. arhe results

summf:lr%erﬂy 1%615“@1%04 emor{é{ratanl rovgr%xlt?roet%s{ilon 8’ g I%rt]rémi;geneégursﬁ? gasﬂy
embqnﬂﬂkeﬁpaﬁﬂtplanted inthe field durlng t he sunmmer
growi ng season. All seeds harvested from

Table 4. Use of an embryo-specific promoter to evaluate the capacity of REV transgene to
increase seed size in soybean as indicated by 1000 seed weight in homozygous and
heterozygous transgenic plants relative to their null segregant sibling lines.

Event Zygosity Number of Avg. 1000 Standard Seed Size
lines Seed Weight Error Increase (%)
(2)
2A4 Homozygous 32 69.8 1.03 5.8
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I ndi vi

dual

plots in the field were dried at

| ow h

in an oven to uniform noi sture content before

woresr93ny seed wei ghts.

expression driven by the LFAH12 enbryo-specific

eat

One transgeni c event RET/HSIRES/062200

pronpter—showed—heth—nereased—total—seed—yield—of
Eveht 7 % antlookiey eds eduribedfsi| zeawef 1800 Po reth@farde |t 0Seed Size
its null sibling |(TahiRs5). |TaRle&vsightUse ofrragh Increase (%)
enbryof specific pgronoter to|eval te t he capaC|ty of a
REVtTENsygene to [increase byttt seed stge and yretd—n
2§dybeanHC@Huagmmg honﬁ?ygou< trafdgeni ¢ pl 8dBs tqg nul I7.0
nnnnnn hi 1191 Tha Nt avsr ~rie oy vvv\ ac
DCHI Cualll. DI | 94| I II [JI O.IILO L\.IJ.J.\.)J LA~ |J CTVI UUS TA }JI TS
2ae prpvi dedilto ifl lust3gate, |but geax to|linmdi97 the NA
scone f the ¢lainmed inventitons Ot her!l vari ant o f the
scop i red—nventions—Othervariants—of the
Jigpvent g@ﬁu, %ﬁmbe reaglily apparggrg to|thogeggpof 14.1
ordinary sk | the art amd enconpassed hy the
@Qpendegc&hﬁ %51 Al'l pyblicationg,s patentsz3gatent 85
appllcatlons d lot her refeences citell heréin and aré
SO ipcor ated by r ference rein (nt r
o rety.V\ﬁ%\ |'S |CLAINED I S: 2 thbd f a0 NA

I ncreasing seed size in a plant conprising over
expressing a plant growth and devel opment associ at ed

| by e§§ MVT}Q hé Yot By i LaRE®
Incre%@ﬁ? (AI & P ﬁ

gj& gb Bea er el romﬁ
op nent
[0112E

ate ene expression in the seed |s
the cantr
promdtB€orf@fdl ¥edaNAS

an earl has ific
degdhe ectrﬂg}a LB ooRe CO B 5 eB O Cab T nksi
het er ol ogous to tﬁ%@&

§ fr&m@t@ﬁfo& REAPHEIN sdgegant siblin

| ant . e net hod accordi ng

pooled kiad nhaQtedvméteé”tetd dltrengac Isn}mmhag@nstpgmasqm Alirisrogle harvested from

ter us to the ant . met hod

indiviZiERYS g SR B R DU g B Prd Y 1 o SeRRRE pongen

befor@maRAAL sbed \ifél%ht@ r OB L@his@ERQEER NG REVIExpRes@Bh QHvarb@the
AAPI ), an oleate 12-

ernease gene
LF Atﬁlﬁcﬁr@s@@ﬁe@@%@wembo‘g%@th areroesed witdd wesdyigldred 22.7 % and
1ncreaggq32el)ed gt%e o?% t@%?%lg%ﬁf} o‘i@%@%ﬁﬁﬁ@‘%ﬁgﬁ (5{ , or a leafy

on gene cordlng to
clalm pr onot er

Fr@reln the AAPI is the. AA
Table 5 &ﬁ%?toé A0 CPSRYORPREBITEdERMStet ugvializks, the Rapagite af %RE V transgene to
increaso bpih deesksiraanst Yieldar soybsan gorapasiarhomezy geusdraasgeaic plants to null

segrega@t fiplin@Riphtase: desat urase gene pronoter from

otgr 8 2 errnine

% lines were

Lesquerella fendleri (LFAH12), the
Event Zygosity Total Seed Total Seed Avg. 1000 Seed Size
Weight/100 | Increase (%) | Seed Weight | Increase (%)
Plants (g) (8)
2B2 Homozygous 1552 22.7 90.0 8.0
2B2 Null 1265 NA 83.3 NA
[0113] The previous examples are provided to illustrate, but not to limit, the scope of the

claimed inventions. Other variants of the inventions will be readily apparent to those of
ordinary skill in the art and encompassed by the appended claims. All publications, patents,
patent applications and other references cited herein and are also incorporated by reference

herein in their entirety.
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2S2 gene pronoter is from Arabi dopsis thaliana, the
fatty acid el ongase gene pronoter is from Arabi dopsis
W@ b@i7iz0383 or the | eafy cotyl edon gene pronot ePCT/ESI0€002200
Arabi dopsis thaliana. 7. The nethod according to any
WH gf c: a': @ E1jlghrough 6, wherein the plant growth and/or
soci ated gene is a REVgnQ a CAP
(cycl ase-associ ated protein) gene, a rice histone

deacet y| ase Alm@iBBg fordn&eaEnHKRE siz8 iBKblagesapriiBRiver
gene, a ARL (Argos-Like) gene, a bril (brassinosteroid

expresspienplentgspwmndaley clgement agsaoaira! grngan a ge@apiring cgdyembryo

devel mF%%@ (regul ator of G protein signaling) gene, a TIPl
ené,” a BB (Big Brother) gene, a RHD2 gene, a | NC\W2
gene, a MNl gene, a WAK2 gene, a WAK4 gene, or a AP2
gene. 82. The Tiehfrtitbdarcondihigng ctadmdl, &iheiretn thelgedvethrantifoe
growt h and/ or devel opnent associ ated gene i

REV. 9.
develampenigd ped SaRecPERSHgN b theisggdhas ginderbs eemirol Rharrgaylyphgse-

i S rglﬁ‘érb fshdikom Arabi dopsi s thaliana. 10. The nethod
SpeClacecor ix)g to any of clains 1 through 9, wherein the

plant is a nonocot or a dicot. 11. The nethod '
accor ddng t dhenmitmdl@comdingrteickeimie whewnt the sady phasbepecific

b of the Brﬁiii cacea t%(t?%uci fter ae), G am neae, Ml vaceae,
embryg, PGy SLHRI0BAN, PR eae fanilies. 12. The net hod
according to claim11l, wherein the plant is canol a,

corn, danel MiameidtRBerdalgftalcfagm 25 OpbRANthe WA phaseisp&sific

or barley. 13. The nmethod according to claim12,
embrygHEpBPRT ihioplagrusite theadsita or soybean, the pl ant

growt h and/ or devel opnent related gene is REV, and the

early phasespegidid a%&'aﬂ%ec |aPm DG hRFAMRE Rhrly phase-specifi
associ at ed \?\nﬂt EA an am no C|Bccf per frease gene rg}ARPa[S)e,Sp%Crll 1
promatreiatle Frambied nooylagsevideanirnmaseidgenacasage@SA AP huan oleate 12-

hydrol GATSARRYISE BT GBASL ¢ D) M2 SThG B HAIALERF 8FpyTAED.

or a 1da®y &tAcBonlSonc\therel.n the AAPI pronoter is the AAPI
pronoter from Arabi dopsis thaliana, the ol eate

12- hydr oxyl ase: desaturase pronoter is the ol eate

12- hydboxy| dbe meghngtageerdmege sbipriombewin the gy Pl promoter is the

Le urIIfedIeri%FAHl%:,tP_ ene n ter | :
AP b DL RIS 2RSSR o
the olgRO €2 Py MRy ALe: fiaturase gene promoter from Lesquerella fendleri (LFAH12), the
282 gene promoter is from Arabidopsis thaliana, the fatty acid elongase gene promoter is
from Arabidopsis thaliana, or the leafy cotyledon gene promoter is from Arabidopsis

thaliana.

7. The method according to any of claims 1 through 6, wherein the plant
growth and/or development associated gene is a REV gene, a CAP (cyclase-associated
protein) gene, a rice histone deacetylase 1 gene, a E2F¢ gene, a BKI gene, a BRII gene, a
ARL (Argos-Like) gene, a bril (brassinosteroid hormone perception) gene, a FATB gene, a
Pepino gene, a RGS (regulator of G protein signaling) gene, a 7/P/ gene, a BB (Big Brother)
gene, a RHD?2 gene, a INCW?2 gene, a MNI gene, a WAK?2 gene, a WAK4 gene, or a AP2

gene.
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from Arabi dopsis thaliana, or the | eafy cotyl edon gene
pronoter is from Arabi dopsis thaliana. 15. A nethod
wo e007joresseasi ng t he nunber of seeds obt ai nabl ePET/U82086/062200
pl ant conprising over expressing a plant growth and
devel ogment _associ ated gene in.a _seed during earl
enbr yo SdeveilBp MO8 sEgortisdo i Ga hEEHT P YD “eHaF m
develdpmentl§bosiaftdtdige grmywh and/ or devel opment rel ated gene
expression in the seed is under the control of an
early phasespecific enbryo pronoter.17. The net hod ,
accor dPng t dhe mgithndigcordhgrteickimife wharcinthe REV gene is derived
hase- s i,fic enmbryo pronoter is heterol ogous to the
ﬁbnlgvgﬁﬁ?ﬂggaﬂ*ﬁ%‘nethod according to claim16, wherein
the early phase-specific enbryo pronoter is honol ogous
t o t helpl antThe hf¥thothecordingad aag odeldinmgl thoowhyd, @fherein the plant
i claims 16 through 18, wherein the early phase-specific
is a mgpesohPEt dicgt t he pronot er associated with an amino acid
per nease gene (AAPl), an ol eate
12- hydn oxyl g9 nHeRALHEGAM A6 RBIMAD, wRref Y Flait 8NBember of
(2S2), a fatty acid el ongase gene {FAEl), or a leafy
the Brootigdced 6brugéoacy, (F@ayneag DV alvnecasptogumovoedPagliveoideae
P Tclain119, wherein the AAPI pronoter is the AAP
amiSY-onot er from Arabi dopsis thaliana, the ol eate
12- hydr oxyl ase: desaturase pronoter is the ol eate
12- hydnoxy| ase nigsot d¢t@dth a8 RRiMAIaNwWhekid theRlant is canola, corn,
Lesquerella fendleri (LFAHL2), the 2S2 gene pronoter
cameling, €qteom, Al sotbsnn veheal rspdr baHey-fatty aci d el ongase
gene pronoter is from Arabi dopsis thaliana, or the
| eaf y g8t yl g¢e %eﬂ?d&%c@ﬁ‘a t§ rcla'irg_ lfQ,r QI AlARL g%‘ﬂﬂs%_anola or
thaliana. 2 1. The nethod according to any cl ains
soybedl thdplanighroR€h anderdeivelopinentpblated ggnowAETaradd dire carly phase-

.devel opnment associ ated .gene.is a REV . _a CAP
speci{ ST RLE 08 GEiTaR BB UHEH (MBI AT SEHeSt e (AAPT) an
olcateRAGREYASS: dbs AEAS %&e,@ﬁ%ﬂﬁﬁlﬁm@geﬁgqmﬁ@fat@ aBidldlongase

gene, a ARL (Ar?os- ' brassi hosteroid

i ke) gene, a bri
gene (Fdvitone adeafy sptyilwston ggend EG)FATB gene, a Pepi no gene,

a RGS (regul ator of G protein signaling) gene, a TIPI

sene. 3458 (RIS IERIATIE A SRRAE DBy s ne
AAP lggbhote? ZronT AL HdI R h@tmal tik dikateol Xhwirsx @dse :dabii@bdpromoter is
the oléaQGe 1 -rhggl'rtogyl?lgeq{ieosgturase gene promoter from Lesquerella fendleri (LFAH12), the
282 gene promoter is from Arabidopsis thaliana, the fatty acid elongase gene promoter is
from Arabidopsis thaliana, or the leafy cotyledon gene promoter is from Arabidopsis

thaliana.

15. A method for increasing the number of seeds obtainable from a plant
comprising over expressing a plant growth and development associated gene in a seed during

carly embryo development.

16. The method according to claim 15, wherein the growth and/or
development related gene expression in the seed is under the control of an early phase-

specific embryo promoter.
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devel opment associ ated gene is REV. 23. The nethod
according to claim22, wherein the REVgQhQ i s derived
WO e@m0A3a&bi dopsi s thaliana. 24. The met hod accRPCHUSZP0E/@62200
any of clains 15 t hrough 23, mherein the plant is a
nonoco t.25. The ne ord| cl ai m
24, whd7ei %r%ﬂw?@% Fekbroorone B s xieapecific
embr;focﬂ'rHﬁl'ofe@ Eﬁ@tero@'g@iﬁ f0eREplaMal vaceae, 0 r
Leguni nosae- Papi’| |on0|deae famlies. 26. The nethod
according to claim25, wherein the plant is canol a,
corn, d&nel iThamethsdraspordirigftalctam 1§oybersin thamerky phase-seecific
r t accordlng to cl ai m 26,
mﬂbqﬁﬂ%ggl(§¥%M%&ﬂoﬁggtgﬁlgﬁg}a or soybean, the plant
growt h and/or devel opnent rel ated gene is REV, and the
early phasedpeeicthiod eeadiiged ahg of bleinpy mmhtcﬁfgh 18, wherein the
aSSOCIath with an am no acid pernease gene AAPI), an
carly phasgrsReciise PPEIOEEYT e PefBQist tvadated i@ angiipasscid peipgase gene

(AAP@F Qﬁ 0(6%‘%21)2’ h rf)}?ﬁﬁs)é &%&t{i’ra Qéh% %ﬂrﬁ}%rt(lﬁp%n)e (2 anéty acid

afy cotyl edon 'gene (LEC2 acco
elongaw gcha(FARD), onvhierBi qmtylhipnﬁg@ﬁb (IpEGEr))t er is the AAPI
pr onot er fron1ﬁwabidopsis thaliana, the ol eate

12- hydroxyl ura ter, is the, o e .

15 hyaro T8 TR S2Eea S0 b Re i ihg i promoter is the
AAP LSS A& eﬂdnafqﬁdw&ows thdFAELRY oldahel 221571re60 @se&tesmfta@er profoter is

from Arabi dopsi s thaliana, the fattz aC|d elgwg

n
the olepier &2y diepylese: d@aw%mgmwpa@muf@m equeaicHa fendlerhd FAH12), the

282 g{alﬁ ﬁ%gﬁg&){%%% ’&Ngen $ ﬁzg%u%{ tﬁe %a{tg %gnd%ﬁcﬁl%l %?1 %rqrnoter 18

R oS Aprisicng

from acibitoper wetit®q sorabslicaty ctylbdoit gopt @Mﬂﬂotéﬂ’h@ f@in Arabidopsis

devel opnent associ ated gene operatively |inked to one
thaliagg. npre contr ol sequences wherein the one or nore

control sequences are capable of pronoting expression

of theopl antrpg Eﬁ%‘fﬁdﬁl &G&fdﬁ{g td %}{§ BPE{HE{H lsatﬁﬁ&fgh%e@h&%ﬁlethe

during enbryo devel opnent genetic construct '
plant groewin dirdigr deyclmpeaient @rowﬂa(é g@lens B lﬁ?é?chﬁmt roCASdgumdmcasieiated

proteif LeSE 4 e ARRRE AP lsE 4T Yo B AR ShBK ket AR [ gene. o

ARL (@ dYLIRBPSRcSPBAI (bl 43siB8NENR RIrRIRE Bérctidnl) ge&r @mtm gene, a
associated with an ami no acid per nease gene

Peping jgeng, @ RS @iggaeyoids eraleisstanehe® sgane, 7184 ses2 aa%(ﬁig rBrother)
gene, g?ﬁ—?Dﬁ %%) a IﬁCF/V%t teXe %CWI gene, a WAK?2 gene, a WAK4 gene, or a AP2

gene.

22. The method according to claim 21, wherein the growth and/or

development associated gene is REV.

23.  The method according to claim 22, wherein the REV gene is derived

from Arabidopsis thaliana.

24. The method according to any of claims 15 through 23, wherein the

plant is a monocot or a dicot.
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el ongase gene (FAEl), or a leafy cotyl edon gene

(LEC2). 32. The genetic construct according to claim
W@070fssEi n the AAP1 pronoter is the AAPI  pr oP@I/E82006/062200

from Arabi dopsis thaliana, the ol eate 12-hydroxyl ase:

desat ur. onoter is the ol eat , ,
12- hydlzgxyl dbe medhodiagPardmedag “B?é‘ni’?f?%ffemr% plant is a member of

the Brla%&’d&%& @&‘h@ff@fb@} er‘an&ﬁe’:@\"ﬂ!@vacéaléeor%%uﬂz%a@!?’@)%‘%%zd&a%
from Arabi dopsis thaliana, the fatty aci d el ongase

familiggne pronoter is from Arabi dopsis thaliana, or the

| eafy cotyl edon gene pronmoter is from Ar abi dopsi s

thalia e t o

of cl a?ﬁs 2311? %Q%O%ha%gégdﬁl\;%ﬁtg r%ga.tit%l hgr% t%g Dl%t shcal%lx, corn,
camelﬁﬁdé@tfond@l\fzﬁfd?@(ﬂﬁiéﬁn @ﬂ&@@h@é&ﬂ‘b@ﬂa}e IS a REVngQ, gene,

a CAP (cycl ase-associ ated protein) gene, a rice

hi st one_deacetyl ase 1 gene, a E2Fc gene, BKI gene,
BRI | géﬁe % ﬁ@a(oﬂragegrdg}gﬁg)cla@@@é W, eI}gpli ¢ plant 18 canola or

soybeélg,:‘%g?ﬁl' H@p%@éﬁ/&%e@ﬁ%n?ﬁ r@l%{%td' g%ﬁé 159’@@152 ranfl tﬂ:doé-l;ﬁy phase-

I no gene regul ator of G’protein
specifsd Ignaiotanggthg @mmotar asbGiatge meth aa apBhgadd ptineraye garwd AAP1), an

oleat oy gD e Beyybifane %31@eﬁ@%@ﬂ@%ﬁ&ge@s@%@%@e&%’éﬁw

K adrm 13 WhEERh pchd nt growt h and/ or
gene@g‘ve)ognenffygene IS g R%/ QnZJ)Q 35. The genetic

construct according to claim34, wherein the REVgQ

is an APabi E@p@ieéhqdmwrém tREFRD, Whereinth éAgﬂﬂemrpmoter is the
AAPI C]grjaﬁlto[elﬂ %{ nﬁ é’olpngs tﬁ&lﬁingsthg'%leta r&u %las%gagws%}%moter is

i ses ence

the oleat mMyﬁmkymEed@amehse tgemproﬁloaertffoansgselamllp If@dallerh@HATQ12), the
i ncreased seed size, the nmethod conprising: (a)
282 gpng MIEEGEST iy TP R adidppsintialiang. ficotay ﬁPlér?tlon@éW geng promoter is
t Q [
from gﬁ{b%dggzs g}%)ﬁztnﬁ 3& tlg(?fégﬁ{ c?)!t@gcticfn e‘ﬂ@?fl) tgllnl? ﬁ?rf‘n g?abrz]ctlopszs
thaliaeel | conprising the genetic construct under conditions
pronoti ng regeneration and nature plant grow h. 38.
The ne%god ?bcordln o cl aim 37, rein the’ﬁﬁgnt @r
pl ant egEy ?tocﬁﬁﬁ’“ﬁ}“&r?tn HEHF] Sediengstageding a
plant Slowdh @6t dev3RpmEheassBdist né@ffé%%f’dtﬂ@lytlﬁﬂ(% & MRctmore control

wherein the plant is a nenber of the Brassicacea
sequepg@s (dicfan ﬁ@)one(gr amre eerarol pedugness aes capable of promoting expression of

the plarﬁ%%'owt'ﬂ ndor dgVDel n?en? Iags%@%ted%n}le dur?ng embryo development.

30.  The genetic construct according to claim 29, wherein the control

sequence is an early phase-specific embryo promoter.

31.  The genetic construct according to claim 30, wherein the early phase
specific embryo promoter is the promoter associated with an amino acid permease gene
(AAP1), an oleate 12-hydroxylase:desaturase gene, an 2S2 albumin gene (2S2), a fatty acid
clongase gene (FAED), or a leafy cotyledon gene (LEC2).

32.  The genetic construct according to claim 31, wherein the AAP1
promoter is the AAP1 promoter from Arabidopsis thaliana, the oleate 12-hydroxylase:

desaturase promoter is the oleate 12-hydroxylase:desaturase gene promoter from Lesquerella
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40. The nethod according to claim39, wherein the
plant is canola, corn, canelina, cotton, alfalfa,

W@ 00020353 wheat, rice, or barley.4 1. The net hedI/Uus2006/062200
according to claim40, wherein the plant is canola or

soyhe 42. met hod for .the producti.on of a .
Jendley é%sﬁﬂ%kt%ﬁ !ZS_% ECHARIPRE T ﬁ%&%@s%&g@@@ﬂs s the iy acid
elongfRIRAL pGRIRE i§ FBEE AABldob i RAMEL NG thdfeRfyaoB) 188 fhe promoter is

into a plant cell, a genetic construct according to
from drapideipsis|thdlimsa29 t hrough 36; and (b) cultivating the

pl ant or plant cell conprising the genetic construct

under ndi td Qns_ pr.o ' r rationcan e

o ant grow e 3Rl R R LS ANET b8y BUH IR iSen 32

wheraehic@lldnt ERevtRlagdor 8¢veIpaitnt E8btiatcs gded is\WaRE T E@1¥ gene, a CAP
pl ant which is_a nonocot or a dicot. 44. The nethod
(cyclage-asspgiateg ey gPi, 4 sice WrEmsidsacandass| lagrne; & £3F ¢a¢Rser BKI gene,

o BRI b8 MIASTLOPERS) bodel EbHELAR oA Astffone MCKAR A Bone. o
FATBazaorabapind gene] @R @S4dbgulatee o Giprbteén gpaiing) geream@VR/ gene, a BB
. corn, caneljipa, cotto falfa, bean eat, rj

(Big Rypthsnrgeag. a é@g%ﬁ%e,ﬁef{]\fﬁc@ 8ot M@égqn& LA 250, 2 Wik4 gene,
ora AMIELRLN the plant is canola or soybean. 47. A method

for the production of a transgenic plant having

i ncreased seed size and increased seed nunber, the

met hod 3¢onprhe garptic(capstiust rasardingty dlaimo3 3 whicegm therplant growth

i nt o, a plant cell, enetic construct according to
andb%%vwgpng?gg%%1§©R?ﬁ%§%8h 36; and (b) cultivating the
plant or plant cell conprising the genetic construct

under g@éndi The@snddic@abstiutgadceaiinetoaddiniamtherah thHeeRE Y gene is
pl ant growth. 48. The nethod according to claim47,

an ArgiidensisiheliaRiEheenss plant cell is derived froma
pl ant which is a nonocot or a dicot. 49. The nethod

accor dipg t qpe gé’ﬁéi‘i'c‘l:%nst%%ﬁi@ IR a0 thrbSelf3 RS n the
of the Brassicacea {Cruciferaé), G am neae, Ml vaceae,

construrt fughemdongsaes PpplyAisoqaindeae fanmilies. 50. The net hod
according to claima49, wherein the plant is canol a,

corn, mel i,na, .cot.t alfalfa . soybean, wheat, r.ice

or barray. 5 odd s alaudip g haEa R ER  n in&8esed
seed stRefRInfethdtEcdPh@RBing: $a)GAMEIRIN into a plant or into a plant cell, a genetic
construct according to any of claims 29 through 36; and (b) cultivating the plant or plant cell
comprising the genetic construct under conditions promoting regeneration and mature plant

growth.

38.  The method according to claim 37, wherein the plant or plant cell is

derived from a plant which is a monocot or a dicot.

39.  The method according to claim 38, wherein the plant is a member of
the Brassicacea (Cruciferae), Gramineae, Malvaceae, or Leguminosae-Papilionoideae

families.

40. The method according to claim 39, wherein the plant is canola, corn,

camelina, cotton, alfalfa, soybean, wheat, rice, or barley.
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soybean. 52. A transgenic plant conprising the genetic

construct according to any of clains 29 through 36 and
wh20o7ag3shcr eased seed size when conpared to tPEI/US2006/062200

corresponding wi Il d-type plant, having increased seed

nunber en_co red to the correspondi ng, wi | dtype

plant, 461 hAUFAEIoRCHeasding e &limdDy wh AT bE BT rfgagla or
soybedfpen conpared to the corresponding wild-type plant.

53. The transgenic plant according to claim52,

wherein the plant or plant cell is derived froma
pl ant #Ri chA @GTQOMGg@)pmductsononf@dransmw Maet having increased

o AR IFOIE RSP A LT s B B

genetidcamtARAgccoMihy RCEFI®L cRiimb-2Q tHFbSHE andPapidultbathgeaelant or
famlies, 55. The transgenic plant according to claim

plant gl copppapsegrthe genghic sanstiugt wides penditieispromating jeggneration and

turg Bl jfalfa, soybean, wheat, rice, or barley. 56.
“w‘“§ﬁ§'t9§§§genlc pl ant according to claimb55, wherein

the plant is canola or soybean. 57. The transgenic
pl ant dsdcor dhagetlmddcaonding3p clamrd@i whetem the plant or plant cell is

. ocot yl edonous plant is rjce, oat, corn, or wheat.
deorivagdror ol SR P PRSP A i ng o ol &l m 57,
wherein the plant is a nenber of the Brassicacea

{ Cruci tier ae)rhe MekMRICRBS ! to lRGM M3 NAAR&LIRAL blanPRQI HEABer of
famlies. 59, The transgenic plant according to claim

the Brggsicagae (eiusifenge). diremingaeddabiaecas| eintegurlinsghEapilionoideae
famﬂi{ggtton, canelina, alfalfa, or canola. 60. The
ransgeni ¢ plant according to any of clains 52 through

59, wherein the plant is a whole plant, a plant organ,

a seedd5a plTanmeteld &cordingtthelapnadgeniicichethe pfant B cinola, corn,

The trans%gnic | ant according to claim®60, wherein
camelirie cojfosn Tty 0y bean. ghicah fice. OrOpERY- a f1ower, or a

root.62. The transgenic plant according to claim®60,

wher ei get he TRE aRthde@lchborddfhedo lcla3uS, GHELHY Be BRIl is BRola Or
nmet hod for selecting for a gene that increases plant

soybegii.el d when functionally associated with an early
phase-specific enbryo pronoter; conprising:

47. A method for the production of a transgenic plant having increased
seed size and increased seed number, the method comprising: (a) introducing into a plant or
into a plant cell, a genetic construct according to any of claims 29 through 36; and (b)
cultivating the plant or plant cell comprising the genetic construct under conditions

promoting regeneration and mature plant growth.

48. The method according to claim 47, wherein the plant or plant cell is

derived from a plant which is a monocot or a dicot.

49. The method according to claim 48, wherein the plant is a member of
the Brassicacea (Cruciferae), Gramineae, Malvaceae, or Leguminosae-Papilionoideae

families.

50. The method according to claim 49, wherein the plant is canola, corn,

camelina, cotton, alfalfa, soybean, wheat, rice, or barley.
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constructing an expression vector conprising a gene
associated with plant growth and/ or devel opnent

wWo evechiesnl |y associated with a early phase- speCi/iEr906/062200
enbryo pronoter; transfecting a plant cell with the

expressi on ctor. to forma transgenic plant: grow

the trahsgere mithedkacesipiipede el RgwhpagRo RieT Brfareld or
soybegvel opment associ ated gene in the transgenic plants

that have increased yield when conpared to the

mﬁld-tyge pl ant. 64. The nethod according to claim 63,

wher ei A2t he Agitgwgeniapdnbeorguisaisoiberapnctissenyiugt eqgorfieto any of
] P l,ase- ci rotein : i .

i 29 Py ACHEVGP TdRGRGHALE PR ThERS pBd Lfpongin

wild-tBf¥ plage Aevin@ irdRlasdd¥eg® Bulbieyh@edd@apadedrbithe corresponding wild-
brassi nost eroi d hornpne perception) gene, a FATB
type piayeeor havipg pngiensgd pred sizerod seqdagumber gihcs compyed teihg
' LG a TIPl gene, a BB (Big Brother) gene,
COHaébggﬁékggﬁggggﬁPkKNw gene, a MNI gene, a WAK2 gene, a
WAK4 gene, or a AP2 gene. 65. The nethod according to
cl ai m 63, wHée tiamsgehie péant lagcopdiag & slpec 52,iweheeerh itaoplant or plant

.promoter is the pronoter associated with an am no acid
cell isglepied, B EnlemOuREr 1 2 BnGPESE 2T05E hy dr oxyl ace:

desat urase gene, an 2S2 al bum n gene (2S2), a fatty

aci d ekbangagge ﬁﬁﬂ@eﬁlﬁgsﬁﬂt ac®idigg keabim sDWALHRAMIFRS is a
(LEC2). 66. The nethod according to claim&63, wherein

membehef thaprassiagaen €Frupieroele Gampineps, dafveqeag. s deguminosae-

fupﬂ@%gg%ggﬁﬁhﬁaghalianaz the ol eate 12-hydroxyl ase:
esaturase pronoter is the ol eate

12- hydr oxyl ase: desat urase gene pronoter from
Lesquesgl | afTandherygeniclpftii@dording e A%2n G4 nehgpeionind [@antiis canola,

from Arabi dopsi.s thaliana, the fatty acid el ongase
corn, 5%?1%}% it TaIS, 193 FATAMASH A BES o8 bl ana, or the
| eafy cotyl edon gene pronoter is from Arabi dopsis
thaliaBg.  The transgenic plant according to claim 55, wherein the plant is canola

or soybean.

57. The transgenic plant according to claim 53, wherein the

monocotyledonous plant is rice, oat, corn, or wheat.

58. The transgenic plant according to claim 57, wherein the plant is a
member of the Brassicacea (Cruciferae), Malvaceae, or Leguminosae-Papilionoideae

families.

59. The transgenic plant according to claim 53, wherein the

dicotyledonous plant is soybean, cotton, camelina, alfalfa, or canola.

60. The transgenic plant according to any of claims 52 through 59, wherein

the plant is a whole plant, a plant organ, a seed, a plant cells, or the progeny thereof.

61. The transgenic plant according to claim 60, wherein the plant organ is

a leaf, a stem, a flower, or a root.
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62. The transgenic plant according to claim 60, wherein the plant cell is a

tissue culture cell.

63. A method for selecting for a gene that increases plant yield when

functionally associated with an early phase-specific embryo promoter; comprising:

constructing an expression vector comprising a gene associated with plant
growth and/or development functionally associated with a early phase-specific embryo

promoter;
transfecting a plant cell with the expression vector to form a transgenic plant;
growing the transgenic plant; and

selecting the growth and/or development associated gene in the transgenic

plants that have increased yield when compared to the wild-type plant.

64. The method according to claim 63, wherein the growth and/or
development associated gene is a CAP (cyclase-associated protein) gene, a rice histone
deacetylase 1 gene, a E2Fc gene, a BKI gene, a BRII gene, a ARL (Argos-Like) gene, a bril
(brassinosteroid hormone perception) gene, a FATB gene, a Pepino gene, a RGS (regulator of
G protein signaling) gene, a TIP/ gene, a BB (Big Brother) gene, a RHD2 gene, a INCW2
gene, a MNI gene, a WAK?2 gene, a WAK4 gene, or a AP2 gene.

65.  The method according to claim 63, wherein the early phase specific
embryo promoter is the promoter associated with an amino acid permease gene (AAP1), an
oleate 12-hydroxylase: desaturase gene, an 2S2 albumin gene (2S2), a fatty acid elongase

gene (FAE1), or a leafy cotyledon gene (LEC2).

66.  The method according to claim 63, wherein the AAP1 promoter is the
AAP1 promoter from Arabidopsis thaliana, the oleate 12-hydroxylase: desaturase promoter
is the oleate 12-hydroxylase:desaturase gene promoter from Lesquerella fendleri (LFAH12),
the 2S2 gene promoter is from Arabidopsis thaliana, the fatty acid elongase gene promoter is
from Arabidopsis thaliana, or the leafy cotyledon gene promoter is from Arabidopsis

thaliana.
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