TI TLE OF THE | NVENTI ON Novel Pl ant Homeodomnai n
Prot ei n-encodi ng Genes and Their Uses CROSS- REFERENCES
WA DRBMATED APPLI CATI ONS Not appl i cabl e. STATBMEMTS2006/004777
REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELOPNMENT
Not applicable. BACKGROUND OF THE I NVENTION 1. Field
of the Invention ThEIZFQBAHE BNEBNIEAN el ates to
pol ynucl eoti des that induce or pronote regeneration of
pl ant s Nozel Plestddomeddomapt Probein-Ret aliegiGauds aAd Their Uses
bi bl i ography follows at the end of the Detail ed
Description of the Invention. The listed references
are all i TRO$OREFERHNTES TORELATEDEARELICATIONS
Or ganogenesi s and enbryogenesis are two pat hways
Nb iRghis.0 plant regeneration in a plant tissue
culture. Traditionally, these two pathways are
achi eved t hrough the mani pul ati on of the contents and

rati os of as
v 1o RS o AR IR R TR
cul ture. Tod Q@ se hor nones

and enV|ronnentaI cues activate specific proteins that
Nej appligabldt al roles in the initiation of organogenesis
or enbryogenesi BACKEBOLRN O3t BHEIINY BYEKREN a new door
to novel nethods for mani pul ati on of plant
L.r egehieldadfithelrvientdargh a di rect control of gene
expression. For exanple, over-expression of
Arabi dopsis ESRI and ESR2, whichare transcriptional
fact pfSpRedn® Neehtort ﬁla‘t\:ps?to F)@Wn{l&’leot'lc{bg WER $n B0 Qi]%romgo <

regeneration in a plantce cul ture nmediumt
t y cytokinins (Banno et al., 2001; US

mgé%?&ggﬁﬁiﬂ ; 6,407,312). Likew se, genes involved

in cytokinin production, such as ipt, can be

over - expressed to substitute for a cytokinin in a

culture nmedium (Qons et al., 1983, Sm gocki and Onens,
2.1988DeEHpPHOR ﬁ%théﬁl%ted At997). Simlarly, genes

i nvol ved in transduction of cytokinin signals, such as

cytokinin activated histidine kinase (CKIl) and

t wo- A it arpeaphytfoldowecatithe eraiofahd Detailed Befoiidion afithe Invention.

ARR2), can pronote shoot regeneration in Axabidopsis

THHakédRE@enckd 82 aliSak@boRtedderein BPOdfereh@ng and Sheen,

2001; Imanmura et al., 2003). GEne transfornatlon is an
i npoof@ﬁs éngag Ima.hs Mledts 2
i npro ment AL (;, ug %ur ; esnt |S\g§itdén A %R‘Pegeneraﬁon

. tr oI Ne suc
m&gv?%%glé%ue%u&% hetrdTRi. B oorﬁ%‘z%xsoaﬁe sffiotsd o e
un bonba gpent the eff|C|enc of . those net hods
mgapyIaon akde chFRISAE Etigs £ih ?Iglqnﬁﬁ%%@a??%ls@%ﬁu?ﬁaw@ﬁm as
efficiency of inportant crops, such as cotton, nmize
welhas eryisamental eanditicad of e atent eelheliven Bodaycit énwell kown that
especially inportant to performa | arge-scale analysis
thede Ipemendsiand tenoitenrhentalvaseadtivaeSspedifip pteds that play pivotal roles
transformation efficiency can be achi eved by a hi gher

inftied Bitefioh WEGEHEH géne&le an&hpr/aBtieon, Tﬁﬁsﬁirﬁérsﬁa%hﬁ%tdp@ﬁb Phew
successful transformants, shorter tine for suc

0 .
do?g ltcﬁlg({j}}c Eﬁlaetlfsbrg E@?ﬁ%ﬁpﬁgﬁodl %& 11'1"1{1& 5‘2%?@{?1 aflén g%%% zpéh? og EShtrol of
industri.al or m c benefi.ts. t |
g Sl G RERPRIhTereR Bt of SrbiBPsk TRl sng sz, which
difficult plants to transform It usually takes about
1.5 years to produce transgeni c seeds. No cotton gene
has so far been reported to i nprove plant regeneration
or transformati on although sone Arabi dopsis genes have
been reported to i nprove transformati on efficiency of
r oot expl ants of Arabi dopsis (Banno et al., 2001; US
Pat. 6,441, 276; 6,407,312). Therefore, there is a need
for such a cotton gene. Although currently antibiotics
or herbicide reS|stance narkers are al nost excl usively
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they generally have negative effects on proliferation
and differentiation and sonetines retard
waledo7me4nt i ati on of adventitious shoots duri ngP€T®S2006/004777
transformati on process (Ebinuma et al., 1997).
Furt her, they pose environnental or health risks
arg Bagseriptioned facéers helonging 4o AP iagt | inducgs shootregga¢ratiest in a plant-
al ., 1992). The availability of new sel ection markers
celilaittufeanediinmghatsioss actkdontpiminymytdkiphne (Bamuo g elni2001; US Pat.
traits. Consequently, there have been considerable
6,841,276; $,400,3dey el ipwik] @hedinvyRes &l 8abliom HYSIEIOE, fulh as ipr,
pl ant transformants. US Pat. 6,441,276 and 6, 407, 312
cafl 3OS S TR B S Bb 1B R! LS h&ggﬁgﬁﬂ%dﬁhﬁ?&héﬁ@' (SJgng%%al.,

genes. Arabi dopsis Wischel Irst describ

1984 SR RLAT AN G R 2 imtpl Gl 193028t bt ifBivea in
Vo .al.., . The .ph ) .
IS CE e R FbalG AOeh S VRTP G G Fivgpe kinse (CKTD) and

encodes a honeodomain ("HD') protein, a probable
twior epeRanEt trasseiptioacc By atpis PR leand HRR2) ogglyromote shoot
Interestingly, although Arabi dopsis contains at |east
regehegaivasn traltidepses (Krakunatb £P%60Sdrc oidd., 2001 ; ghw an gsindi Shaen,
HD domain at the N-term nus and a highly divergent
20megueaeeaat all,lp@0g.erm nus to Wis gene, none of them
coul d substitute for Wis in the Wischel nutant. This

i ndi G%&?@rﬁ%a{i&?ﬁe&ngﬁgﬁaﬁ%& o@‘MJl&hﬁﬁ%icﬁHé&?ﬁsit \ﬁaﬁas crop

Recently 1t was denonstrated that the nRNAs © ese
._genes._hav i qu X SSi r of i | . e I
g e SR RS ERBk Lo Al b Ra P BRE g hegas such as
enes have not t en defj.ned.. Al though
AgeBi e aadind SOR REoRGtdbpis rielS Efhhombadaspbthe
or somatic enbryoformation i n_Arabi dopsis and rice .
effigigacieefl thpse methods vakigssi apg thare i a need h@BYproHe fragsfemAation
domai n protein has this property. The Arabi dopsis PRS,
efficienexaipipertamasopse sudhrag dottan, nidizaverd sdgbeino gmpravednd
its over-expression induces cell proliferation rather
trdfRBImSHO0 bIICRHE N &Y @bedlly IMHoStdATb Peatin Ghada scaldtdalysis of gene
Anot her HD domain protein, Atlg46480, was not able to
| eﬂgﬁ% 81800Lrop S IRAGHHA ©hskitn@ti&y bRt P edd BRI BY a high
fL‘l%"l'a enlgi AOECT publicatﬁon Mb 01/2357gCA2 d?sclgsgga 1Ehet
ever al i . . f i
BBl ALt DT RTRL R LLON B A6, s
.Wischel. al so .i nduced shoot,. regenerat.iaqon hoth in .
tong 307 K100 PRI P Y T TRRBIODES SRsPICIRER 1y sugta seection,
2003%. Transcription factors generally consist of at
andegidh senargicrrs@uoical, fdustiabongoademisenafiigeabl e bet ween
different nenbers or classes. This type of chineric
t r anGattarpisianradndnaicalbyr isnpoasntozembuies bnelaitthmentsedifiioult plants to
the literature. For exanple, VXE transcriptiona

trdrRedrar Tt Bsvallf tikicd Bbdrt AtEydarsab prodiick dandehic\saédsONo cotton gene
domai n VP16, an E.coli LexA DNA bi nding domain and a

hRWER 1sh E@@ﬁed FCRERbRE Pa&agégﬁ%m% %ﬁﬁo&zﬁ%namou%hgsome

Chua, 2000). Surprisingly usi on protein contalni

AfgfudRs SO 1€ beot Kb Shed B 3mb e HandtBnfiildn dHibBlcy, of root

This indicates that the HD domain alone is not
sufficient for the shoot regenerati on enhancing
function of certain HD domai n proteins. Phyl ogenic
anal ysi s showed that none ofJgﬁe t hree pol ynucl eoti des
described in this disclosure,”1.e., SEQID NGs: 1, 3
and 5, are closely related to Wischel (Fig. 3).

Devel opnent of efficient and sinple transformation

t echni ques has made great contribution to rapid
advance in nol ecul ar genetics in Arabi dopsis.
Currently, both in planta (flora dip) and root explant
nmet hods al l ow a | arge nunber of genes to be nutated or
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chinmeric genes such as SEQ ID NO 15. Another aspect
of the invention relates to honol ogues of the novel
w@emnem947énot her aspect of the invention rel at eBCT/US1006004777
novel pol ypeptides encoded by the novel genes. Another
spec t opBODRYUBS Therefore,
e EEE ARbidoB s R e B 2o S el R e
sequenc Anqt her aspect of the invention relates to

ﬂwﬁﬁéaW6ﬂ§ﬁE§H§%a8Ft "%ovel genes encoding the
pol ypepti des contalnlng a_signature sequence. Anpt her
as pAdthowgh qusenily oRERPETS @@F’ﬁ’?‘é@e ’feélsfarn&?]??g © gﬁ‘ljcfsg

with the novel genes or the honol ogues of th

exaesiesdy tibed foosejgsdipn odpkmtaansiirment ( o@wwéﬁﬂ@broug 1994),
sequence. Another aspect of the invention relates to

thely REHEHING have REMiNe dffegtsroagrokiesttionnnd Hiffdrenttaon e soragiimes
Arabi dopsi s and cotton, using the novel genes. Another

ret?r'é REGLreMiatloRQF 'aﬂ%%ﬂhb@sﬂs}fo@fs&hﬁﬁg i teansRirmatdod process (Ebinuma
unctional identification of a gene that induces or

et zﬁr 3e e %u?\!h@xr h%egggt A Sﬁ{ohﬂﬂnﬁﬂ@f 0&lih @ﬁl@se@ryﬁ{t ahd €.eather, 1992;

ionre ection or screening of
ovel eRs
ersm%%% R e dBaRt TOR A RS Shast at i mapeyelso
the invention relates to .inprov atlon
facfaies POPHEE PORULITNG ERHER TR GRS G T g e &aﬁsﬁsﬁn
genes or their honol ogues. BRI EF DESCRI PTION OF T
coliRIRES effpys toldeyhlonsliemetiviesetectipy sYstaag 105 ﬁlainhtf@%mams US
regi on of pSK36. Pronoters are shown as enpty boxes.
PaPioptie|276cadicny 734 dinbsanetipids nhisdestigg tensiormans ugenBSR
transcriptional term nators are shown as gray boxes.
gefi@t ton cDNAs are directionally inserted between Ascl
andTVo | sites so that the expression of the inserted

fbﬁR#){ﬁWusgﬁkﬁl \Fzg)_'lag I%@t AbiPBe@his £SaMnBasteRiRMsBEot apical

are kananycin resistance

mar kers. .for cter.i P S
megpls e i RSP PR BALS Ly DO%: P {0 LU M e
oL Ry 3he %?%%t@%%%%n et keablfie g%gg,sg]gfpeggngg@u@ that encodes
Wischel -rel ated HD domai n proteins. uences wer
a Twiniagdetaini (f HDY heroginst prabable fraassaptions ?ﬁgtor (Mayer et al, 1998).
DNASt ar (t m) - MegAl i gn(tm) Program set to default
InteedstngEl ealtho( GaArgbidupisisycoh@insgafrabteldggenepbnbdre pralied to encode
del ayed di vergent sequences=30% DNA transit

a Mgthg REm@ar D ddheinHR (goNBREmiaRaridnehibeby Apepgdnd seqietee at the C-
ed with line and dotted line, respectively. AtWOX2

PR TR i e

T Bilerhs e B SRR Lo vé\‘itﬂpﬁu%%&%&&@smd
REIITHORIT LI e e

Wischel and its honol ogues of tomato and Petuni a
Exceifer fiw eng Predszymgens of (teaggenes byve sstorErsendeliped,

is arice protein expressed specifically in the root
Although osat-expeession.of Genstabitlopsis désdndrenshoiob pssoarasic shibmyo

in the parenthesis. Seq.ID3, Seq.|D5, Seq.l|D7,

Seq. |1 D9, Seq.|D13, Seq.ED15, Seq.|D17, Seq.| D19,

Seq. 1 D21 and Seq. |1 D23 (SEQ ED NGs: 23-32) are

pol ypepti de sequences predicted fromthe

pol ynucl eoti de sequences di sé@l-osed in PCT publication

WD 01/ 23575 A2 as sequence identification nunbers 3,

5 7, 9, 13, 15, 17, 19, 2 1 and 23 there. Fig. 3

shows the evolutionary relationship of Wischel -rel ated

HD domai n proteins. The am no acid sequences of

ni net een GhCERl -rel ated HD donmai n proteins were

aligned by the Clustal V nethod using

DNASt ar (tm) - MegAl i gn(tn) Program The sequence



pSK36- At CER2 (C) and control vector pSK36 (D). The
regenerants were photographed using a dissecting
worc@roswepe (Ni kon(tnm) SMZ 800(tm)) after cul tPCT/HDEO004777
three weeks at 22C in SR nedium The white arrows in
- LNt LC.1€ A . I a
ot 18 AR RO RIZRY L S TH0 Y RGO, 3003 7 h Wery 1D
SK36- At.CER2. . Fi g. 0 tton tic enbryos .
oy Dt Fow s e e OGP PR SRBS. BEreER S esdonte for
(Coker 312) pro-enbryogeni c suspension culture was
floyesr dgy el opragntang its ATe-exprsssipn Myluceyersl rpldieratiop pethan thay shoot
or enpty vector pSK36 (Panel B). The transforned cells
reganecrtiah|(Matsgntoto aed/Qkasle, 3¢ Hat AnothehHipodonhain prdieiseAtl g46480,
nont hs under kanamycin sel ection in hornone-free
wavait uibie as thdube shoob odgonsrapdreid austokgnia-fehess@iitin f@able 1). A PCT
m croscope. The black arrow in panel A points to a

puBRBatRRAPFOR0 23 S8IRE Higc18§H3 ¥ Reraliph@sive YRkseh& hdRR1dd8s from maize
| ong white arrows point to norral gl obul ar stage

and QB daf. Wé%/ﬂ%’uﬁh-g% tﬁi’r%%r-éé@ﬁ%s?i};%forfgﬂgﬂ?éé %gsas 61‘\}\@1%%{1: shoot

over-si zed gl o ar somatic

ene organi.zagi of. T- Di [ [ - GFP and

relgeray R RO LL i BrigPei Sthee itehDafieig L 20b3)

Protein codi ng regi ons are s,ho%ynraﬁfs solid bl act;h

ar r oWeSCERHEN 4ok aenepliyaoapist At sasi o maduesdhghre pien

gray boxes. CRE reconbinase is under control of Caw
exgipmepehlabelyisen diffrrenoreabersgri dassess Thagype bf ehimgric

estrogen (e.g., estradiol) that activates the VXE
trans@aimoneipfctorsdias betn well docunRBbES: in@xditetatand For example, VXE

P35S:: At Cl R2 gene cassettes were inserted into the
traff@ptnhEfabior Kl Lakidn PASeidCh RiraPandivRtksr NkdilfRiP16, an E.coli

respectively. Pgl 0-90 is a synthetic pronoter t hat
L3l MRS, biGinG Aokt Atid USRS PR ﬁ&lﬁ i
are the 1Fle % anc?Il r%tthat or desrs.g Fi éa;t%r\% ol\%ﬁsoﬁ{ e ?Jlggzouand

Ch(‘)ufar m.%@g%%ngbga%si@ﬁ %]{OECEI;IT %]I;ngarxitrn% itﬁcn IZV0 K Clloencl:g_i]i[’lg)g p&gIRI and

nma PSS 1o nts re co-cu

PP RS 0 918 s
regenerated from SR nedi um suppl enmented with 50m / m o

that dhebcdamginplonRis ped ghifieicst fptenehopbregoparticomyancing function
kanamycin (B); or kananycin-free RI nmedium (C and D).

of Thitaip [FHD dsmamrmgroiensu baylederat a2 00 flowed thatdays of fhic ghre8
shows the chem cal |l y-induced excision of

polynabrbaddelcs@ibedeh e ai@aomz:é,li.%r,-SEg HD NP $] $akPDtare closely
expl ants were co-cultured with AGI carrying

relB$8 1R Lhelf(@]g. 3).days and plated in kananycin-free R
medi um The plates were incubated at 22C for 3 weeks.

Ge [ 1] sferred.to Rl diumwth.l
st iR elt ot A B BR s Re B oyt pos SR grca
ener.at ed wer e phot.ographed using.a dissectin
copfFhEay %@Pﬁ@%ﬁ%lﬂ%@%@%@@@%@ i AfapdpDeISo L agisEfy, both in
attachnment. Panel A shows GFP florescence in the uEper
Plegde (flop dimend petexpaiarthadsHipnsa lergs huphher of @prs to be mutated
pi cture of the shoot.Fig. 9 shows the gene
or tragsfoinzet ((Joughf andient,- 1088y Veygelans iehalp ERIE). EGEBxddhple, Banno
Panel A shows the T-DNA region of pER10- EGFP- HH.
Pronmoters are shown as enpty boxes. Protein coding
regions are shown as solid black arrows. Gene _
transcriptional term nators are shown as gray boxes.
LB and RB define the left and-right borders. Panel B
shows detailed information on the
doubl e- HA- hexahi stidine (HH) tag. The double HA tag is
dotted-underlined and the Pad site that can be used
for gene fusion is underlined (DNA sequence: SEQ E)
NO 62, polypeptide sequence: SEQ E) NO 63). DETAI LED
DESCRE TI ON OF THE | NVENTI ON A "gene" as used in this
application neans a segnent of DNA, encoding a

A o N



may still be covalently bonded to a heterogeneous
nol ecule to forma so-called fusion protein or an
wa@eao7odbal |y created vector for cloning or expeEES1006/004777
and the fusion protein or artificially created vector
tql | ' |ff erent . Kin
oo g I AP Rp SRRy %?cioﬁ%%* gaee“%f GhieF G Pappte O on
s th nucl.eo e .is ed east rom
Aqeiiopie SPAVA (Bt aepriiespis ot GEalar imtbepme ardp e
exanpl e, chronosone. "Plant" as used in this
ld@gm”lqd@mqnoﬁrmgls AT GIRY) gerryby: direcs fgpehipBahsciskering using d
in Plantae kindom and cells generated or derived from
Asbolopsis gariiespients PErdreple @) pl ants i nthis application
are crops and Arabi dopsis. Mre preferred plants in
this application are cotton, rice, com and
Ar abi dopsis. Most preferred plants in this application
are cotton and Ar@biGeRRvSOF T eUBReIGNVEe of plant
regeneration” as used in this application neans that
there is no substantial plant regeneration from plant
expl nts

ol arfore e e R G < GRS R G HE Bgmsorton
(GrBRohESGmoh CIF i A BB To et ope A gy e pmthetc

acids with siml|ar chemcal or biophysical properties,
chamgyic E%Véﬁ@fﬁmﬁbﬁfkﬁ ) NQ:gldi ¢ charges, si de-chain
structure. "Transformation" or "transformng a cell”
as uArahémaspéut of thpphvandibn oslatbs wadinyolomen of drynokelngtned.
transfer or introduction of a polynucl eotide or gene
t 0 aAfigthtr, ash&i bl thenBven®ivh wdaks Rthe h6 W pbBHBFIde8 Bncoded by the
transfection and transduction. Preferred nethods
Imh@p%ggg transferring a pol ynucl eotide or gene to a
celT by Agarobacteriun}nediated T- DNA conj ugation or

part RNLy d rcent ideptity"”
A e nePRs P o Fik & o horBReiGhesmsiilin ne

|dent|2y calculated by C ustral \% nethod usi ng
POBRpRRHI TS (POMANBG ASIAFTHICIBFEEr am " Over - expr essi on" as

used in this application neans that expression of a

pol ythadsperé Ogﬂlege‘ﬁ‘@ﬁ@@ ealetss teghe hemaloghes afdlg dovel genes

naturally occur in a systemsuch as a cell, tissue or
enoogjag ilerpolypeptidel cogtaohg pisignetpr egsemen. The

over - expressi on neans, preferably at |east 25% nore

pr ef Bfichdr\aspdct bﬁﬁl@ﬁﬂ@ﬁ%ﬁlMa‘c&@ﬁ) tFsforRE® t&lsabiky thdthovel genes
| east 100% nore expression than the natural expression

ortBYBdm Ao BYSG! B e ﬁ&%ﬁ%\% EQ ;ﬁﬂ}gﬁﬁl &N’o@anﬁ ggléls@ﬁﬁtﬁ}e sequence.

am no acrd sequence

exp sequence
conrr g EbaE B BleifeBtBh B © P EEY HRRolEs tiPhwtton of
a newy s hesi.zed roteln into the nucleus via its
Pl 85?#/?51 %W%B@pélfna%% Q. HRfRs BieovPLEfEBbr t recept ors.
Thi s S|?nal often conprises positively charged am no
aci dnqihes aspgoy of hednsntian gilsiphies mathpd Hrdimctivanl identification of
directed to the nucleus by this NLS. An exanple of NLS
a geme Frad i1ffuoed grpromstek panfregenoystioval . Addi ti onal
exanpl es and sequence characteristics of nuclear
| ocal i zation signals can be found in nunerous
publications, e.g., Colcol et al., 2000, Tinland et
al ., 1992, which are incorporated by reference.
Addi ti onal exanples can also be found in NLSdb, which
is a database of nucl ear | oeél-i zation signals (NLSs)
and of nuclear proteins targeted to the nucleus by NLS
notifs, produced by Rajesh Nair and Phil Carter with
Col unbi a University, New York. As of October 28, 2005,
NLSdb contai ns 308 signals. By functional screening of
approxi mately 100, 000 Gossypi um hirsutum cDNAs, four
candi dat e genes have been identified based on the
ablllty to forn1e|ther a Iarge green. callus or
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the gene was pl aced under control of the VXE inducible
pronoter in pERI O (Zou et al, 2002). Wen inducer

wegiragizet was present in the 2ip-free medi um PEDhURZIA6I004777
shoot s weregenerated. The gene was therefore naned

GhCl [ hj Ki nin Ind d

ooy B LIS B e PERPERSS Y
sho at it ared subst antj al |l ogy to a
&rgotﬁgnate RSN ‘iPﬁ‘l‘eﬁgj‘S el Sﬂe@wgﬁm honeodomai n

(k{» a notif of approximately 60 am no acids, known

o ndveriheraspenal theduantien relelelivi inipoeving regeasiion gt i on
factors (CGehring et al., 1994). It is nost simlar to

treausfofmatiomleffisienc ol planta using tlot iwivel games detthedhotddtogues.
put ati ve gene At 5959340 (CGeneBank accessi on NO.
NP_200742.1), with the honol ogy extendi ng beyond the
HD domain (Fig. 2). Using default paraneters for NCB
Bl ast search RGEP
pol ypepti de segggﬁiggggharzgyﬂ496|§gg?|ty over the
entire open readlng franme. It has been reported that

the eng .cont ai ns 436 nucl.eqt intro erlined
n° 388 5o e B epiiirion sy T ai R rop coaskpba Promoicrs are

proteln sequence is shown in SEQID NO 4. The nRNA is
shawpas SEPEY bqaceﬁ hBrofgin cading afalonﬁfarq shPo a5 dappayeyes. Gene

Mut ations in the gene cause only partial defects in
treps¢niptndetemhiopiveare hévet kegragboxds, (2004 cDNAswew directionally

there has been no information on its over-expression
ingened dbeyen AFbleand Vo sies s thit thy etpréssida € theinseted MBBAS is

in the Arabi dopsis genonme share high honol ogy with

un@BAhRre gufMRL-EXRIVES 359 By ge&ﬁotteﬁg3 95. alPYRarkd @RI are kanamycin

honol ogue (At 5959340; neban aeceSS|on no.
reﬁ#%@%&s&ﬁ%t%ﬁ%%ﬁ%% b o AR OB a8,
telgfeFioF P ol Ay o Bb i e %%ﬂfﬁ%'ﬁ?liﬁq 19 S Ee fﬂﬁa@ and

_nornal medi um A simlar effect was observed with

right 8g1den960 as wel|. On the other hand, Atlg46480
(GeneBank No. NP_175 145.2) was unabl e to induce shoot
r egdfigr astionys theseguenaeattighinent of ¥ usebdi-tsiatesthid Dstoowanl proteins.
negligible effect to pronpbte shoot regeneration

Seiqnemxéis werecaiphad niithghd Qlusiyh2V pnefiablstnglDIAG tarsb Me gA)lign™

We designated the two Arabi dopsis genes, At5g59340 and

Probdd sel 2@ raaspMibidls (GRp ?@heﬁ@&? 0§gcatlphatgte13ela®y&@ ki @élayed
| ndependent Regenerati on : respectlve y.

dlférgélﬁlé&@ﬁ%e@%% ]Sti\le FLI Wef%t%?ﬁ T’(l’ﬁ:m D lnaﬂpz!m

P uce oot re énera lon I n"a C 4 ree ne
hefRLE e p S Wﬂ%ﬁé BhS s b s ANEGH @%%392)
B R, AP Te NN el M ESE R Vit & pefia PR 111961

| ater. M croscopic exam nation of the calli
(SEQJENNPatRAnd ﬂ’&& BABTIHMAPNSEQE MYl dmre dvaudpsis prhteins
spi kes resenbl ed somatic enbryos. This was supported
debiycedhfeora pfRISA aaqueenots. e (NPo563429) (SEQ A1), Ke WUS
structures enmerging fromthe opposite side of the
(CAD KOG FHSEQ 1) NOW1h,hak PRvEUS PRAMIMSIIREQMED KO: 20) are the
observed in the putative cotyledons. In contrast
shoots regenerated by over-expressing AtCIR in a
cytoki nin-free nmedium showed little difference to
those transfornmed with pSK36e¢uvector in a
cyt oki ni n-contai ni ng regeneration nedium Trichomes
were seen in the first two | eaves, indicating that
they were true | eaves and shoots were regenerated via
t he organogenesis pathway (Fig. 4). To see if GhCR
has a simlar function in cotton as was found in
Ar abi dopsis, we transforned a cotton suspension
culture that is poorly enbryogenic with pSK36-GhCl Rl



the control vector alone (Table 3). This result
confirmed that over-expression of GhCIR pronotes
w@yaockd41on- | ndependent pl ant regenerati on acr oBGT/US2006/004777
different plant species. As over-expression of GhCIR,
AtCI R Rl. .was e to.induce oot re ener tion
Afehidopgiy dnichelan ﬂf@@owgﬁqa&ﬁﬁ Seiamels g Vi Rim ey
non- supportive of eneration of Arabi dopsis root
P%@BE%% BARS44 D é%E dRO: &) ipa rige pepteis cxpreesed specdfically in
mar ker, and even replace antibiotic or herbicide
the emit siuEscdt gares Genplohnki dotessipnanpiberssire drovwhenubepartmhesis.
overcome probl ens associated with plant abnormality
SdqerB, BeqiiD 3,2 DY 3 @XW% S84.0M1 )fSeq.ID15, Seq.ID17, Seq.ID19,
regenerati on-enhanci ng genes. Alternatively, these

SdE921 ehadeq TDER (GG TPDNOE NS5 aR: ﬁlﬁyﬂe?ﬁ@é’ ?é@lué&'?de@ Gredicted from
i'nduci bl e exci sion systens, for exa

thsgé@gggp%t ! gsggaé%ss cgsagse§4lgn bgiy ﬁ@gaifong'ﬁv%gﬁ 93 A0 sequence

eSSl on Ssys

Sit eC|f| n o, et 2001). In this
idgny 3 O BB- @?g) ?%&g'ga%gfzgf%f#%gﬁﬁblnase by
estrogen |leads to the del etion of the DNA region _
bet we&n3 £lReva 1B praliienry ylggionglip ofMélsgmi@@l@@g ¢{D domain
exci sion of the region can be confirmed by the
preteprse ddie@mind atith eeqBERcad wé ninsteen $ih6AR bfrelated HEFRo@RA proteins
with @ 0-90 pronoter. W cloned P35S:: GhCI R and
w3 abhiphdd 5} 12 (Jevis ¢ argridtieiig DINA Stane - Mg AGER™Plgedim. The
(Fig. 6). Over-expression of GhCIRI o AtCIR2 gene in
seBhéb @&%t;saﬂdocﬁt/ergaﬁle%mpﬁt iGAG N‘axﬁ%@ﬁ)%@ﬁlc tree is shown in B.

regeneration of oots in a nedium free oOf

p! anllhlga& Eﬁ \éﬁ tﬁgﬁt g%ﬂlé%ﬁn%ff}ﬂ%ﬂldﬁﬁ 15%@?%@%}1‘%3&5 grabQOpsm root

he e

ansferred di contalm
cxp BGFSe‘é[%T&?P iAot o esiarciehd dhraftSihem @),
This _indicates that the gene cassettes
) epeentrol yagfot prieg (19). Joesrpermstadts Wee @hplographed
successfully exci sed. The dramatic drop in
usstpodissagting mactosnept (ikonBHSMEH0AM) sftdrpulnringod thres weeks at
al so indicates that excision is a highly efficient
220CdaSFsmediabl. eTl)whikherdwaoinpaheltA el B ppaipasmabtc eobmbsSThe
of GhCIR were independently overexpressed. Although
blhdiCarkdy oD pRfntVMIsHal rdoghatnadicRy el ﬁbﬁspsm% -Ri@Rby

conserve this domai'n al one did not show the

eyt Oﬂ«ﬁ' ”5 %‘hdvlg]kdcg)?rﬁﬁ d&Mkiid Srﬁﬁlgzﬁé ?Eﬂx%‘& ﬁ)d% %H&H&?ﬂ%ﬁ ofBK36-

regen I 0 I'ci ency phéenotypes reover
an_actj vat

t f HD
G T BB ) e et Sipsite SRy BVF‘F 8?1 roultured
actlvator function g 8: Tables 5 and
wigh BErL Ineaying RE G ﬁﬂﬁr@ml AT gBwEY Y\eC\F@rtH$Kt éPanel B) The

putative activation domain of AtCIR2 fully
trangfosoed celluwens aowedtaedaveloptshmetic etbryionifordbive matentls under
regeneration and transfornmati on enhanci ng functions
kanbxgoiplseledtfion ihd@ony-fred hedRhoa] thel phebgrapleedagiigWdissecting
sequence of GhCIR, AtCIRI or AtCIR2 is preferred for
mﬁ:ﬁ&&%éﬂ Thd lﬂgﬁpﬁﬂﬁ@ﬁi panBONGRIRMo Phor- %@ﬁ?&d%%ir&ﬁc eﬁ’l‘bryo like
pronoti on of regeneratlon ef ficiency phenotypes
Conposition G nedium Ix M salts, 3% sucrose. O. 8@6
Agar, pH 5.7 B5 nmedium Ix B5 salts, 1X B5 vitam ns,
3% sucrose, 0.5 g/L MES, pH 5.7 FI medium Ix B5
salts, 2%glucose, 0.5 g/L MES, 0.5 no/L 2,4-D, 0.05
ng/ L Kinetin, 0.2% Phytagel, pH 5.7. F2 nedium Fl, 20
ng/ L Acetosyringone. SR nmedium Ix M salts, 1%
sucrose, 0.5 g/L MES, 2 ng/L 2ip, 0.15ng/L I AA, 200
mg/ L Cefotaxim 35 ng/L kananycin, 0.2% Phytagel, pH
5.7 SR+ nmedium SR nmedium 10 nM estradiol. SR medi um
identical to SR except phytagel is replaced with 0.6 %
| ower neltlng ‘agrose. RI nediun1 IX VS salts 1%

_________ n ~ A r-_ 11 e "~ N



Total RNA was extracted froma pool of different

cotton tissues which included somatic enbryos,
w@e@7memIsyogeni ¢ suspensi on cultures, roots, PCT/US2006/004777

cotyledons shoot tips and auxiliary shoot buds.

(A + i sol at ed by Pol A—Tr ct(tnm) nmRNA
A P SR BB L PP Slkefir iR boRc,sbryos. The
synt heS| zed with GeneRacer(tm kit (lInvitrogen(tm,

shos ayhiteAsiomoaintate py overmieg ghdiujassompiic embrybi gat ed wi t h

GeneRacer (tm RNA 0||90
( T Y (EAVGEATISAACCRAGIUAGRAAGITISER it

CGAGEIGACRACTEASS Ah A
NO 33]) and the rrRNA was converted to single stranded

degiPifyveds PRginéieReiRa gy Menfity Box«dT PRItbiIARGing re ons are shown as
( GCTGT CAACGATACGCTACGTAA TGACAGTG(T) I S'[ 1D NO

soR@black Albek. as E‘Eh%hgﬁ&{ﬂ% Ri?mlrﬁl't ghe- dsﬁ%%lf} nﬁgﬁ@% VERE

subtracted once w't I ot1ny ate

LS PSS LB SRS Sl

cDNA was_.r tavi di n- magneti ¢ beads
GSF%WQ%(EFWNE% St e KRR BRARS BB B0, 1350 GhCIR L
|sopropanol precipitation, A fraction of the cDNA was
ang PP P AHEIRZ] gene grsotpes were inserted into the Apal site to create pX6-GhCIR1
( TTTTGECGCGCCCGACACTGACTTGGACTGAAGGAGTAGA [ SEQ | D NO
an8 X6-ANARERBspddtively. Pgl0-90 is a synthetic promoter that drives the
( TTTTTATTGCGGCCGCGCTACGTAACGECATGACAGTG [ SEQ | DNO:
coB@]thitivy éxpegssioand VabdlreshdRBhresenet ant RilatbordersThe
subtracted cDNA was further normalized wth

apprigy i Meidwlthe Q8 MSACRY @Ra B OFH s 1BRSBHation selection markers.
doubl e-stranded cDNA. After hybridization,

AR S ERA Es LATRNEENGEL SRR HLRmonG 1R
GRYRI B RREL) eép%%?fgtéﬁ?%“?ré% itk eshehoplsd mom s

and GR3-2N, digested with Ascl and Notl and ligated to
mediyrg SYPPIISRICY “dthg@éﬁﬂéfﬁll fpspmgeipkiy, Rimeddsm; slbmplémeaued with
1999). The cDNA library was anplified in XLl O and
50mgdinsinenmiyeid (BY; okdranirapdiefica RItevdeira (Cand D9t The plakSlhere
by el ectroporation. Exanple 2 : Functional screening
in@fbate@NA2D D FaRBileRyRoot transformation and cDNA |ibrary
screening were carried out essentially as described by

Banng g & sifthws the Okni c ARPHANERBRIsYon kB ¥ rmation selection marker

transformati on events were screened and four candi dat

A‘r%ﬂ%1 éllai;f%g\@go% e nﬁa ts'vJe:'lree 90 cmﬁﬁﬁ?&){wtﬁl I)?G]%ﬁl::ir*'ylfb%%kg %Jiﬂé’IRh %gr 3 days

ppearance eve

r mthe plantlets an
mﬁﬁi@? i R P i A i oo 3 weeks.
pol ymerase using priners GRS 2 and GR3-
G@mwmmqmm@%vm@@mmm RGP b RS
PCR product of approximately 1.1 Kb was generated and
waskenéle bletoregmetdial visrelphatographeld ssites dissechiBg36cmpabpe (Nikon™
pERI O (see Zou et al, 2002), respectively creating

SV BREBERGIhR flevaskonERlaChGaE RanclSUBSRALGRP fBMAcence in the upper
sequenci ng and BLAST search proved GhCIR is a novel

paB&dthe stet. | PATIER: shgngﬁ‘gré%htsﬁﬁwgdﬁ?re GPhR sapet, predi cted
protei n sequences of D. No. 57 shows the
protein encodi ng region (ORF) of GhCl R Exanple 3 :
Cl oni ng of Arabi dopsis At5g59340, At3gll 260 and
Atl g46480. At 5959340 (SEQ ID NO 3) was anplified from
genom ¢ DNA using prinmers 59340U
( AAGGCGCGCCATGGAAAACGAAGTAAACCCAG [SEQ I D NO 38]) and
59340L ( CGTTAATTAATTACAACCCATTACCATTACTATC [ SEQ I D NO
39]). The PCR products were digested with Ascl and Pad
and cloned into the corresponding sites in pSK36 or
PERI O Its predicted protein sequence is shown in SEQ
ID NO 4. The Arabidopsis At3gll1260 (SEQ ID NO 5) and
At |1 g46480 (SEQ ID NO 7) genes were anpllfled by

N NSNS R I A T e 1 o s




[SEQ ID NO 43]). The cDNA was cloned in pSK36 and

pPpERI O between the Ascl and Pad sites (Fig. 1). The DNA
waegaemoes of the clones were verified by DNA PCT/US2006/004777

sequencing The predicted protein sequences are shown

ﬁgg %Ef] h ,ﬁ : cts of

tra £ Oaiéptilsgg% gw@eqﬁt © é%&i@n 1} G-BEHP-HH.

and Atlg46480 Root explants were transformed with
ParRAcheweil T-DiERregione R 1 0-BERP &Rl CPramaeters are shown as empty

pER10- At ESR3' by Agrobacterium nedi ated transformation.
bdxes. Eotgiacodog regiiRboe SBRN avaslidbkok arrowed6ené tarisbeptional

experinment. The nunber of shoots regenerated in SR or

tefhina®Re At8shdval ad\ein @ bvkdsh B avd RBQletiné thed esd ﬁ@lﬂ’c'b@kders Panel
were counted 3-4 weeks after co-culture. The results

i T
S BT T APLR B A el g e

R e T EA
B O L R,

efficient as ESR, follomed by GhCIR and AtCI R .
However, hornone and i nducer contents can be

i ndi vi dual | PEIAILED BESCRIPTIOEN PESTHE &y ENTIONN
result. In a normal regeneration nedi um suppl enent ed
Wi t hAI“géndVlae sib¢daiglithis ap@REtipn niches exqphessbODNG, cfdvding 3
At 5959340 or At3gll260 causes a significant increase

dIpéphige BHAPRNACoRIGR! R £2QRAR IRIRE re&ORPREEMIN 4dd hhewin
pcgﬁ?rol vector pER O Ea%h of GhCInggnd Athfﬁ%GO s

I O
th%é@?%? et Ol RO chnd 5‘%@%}%%@5@%&? o R R
effe t of A“j%ﬁ 480 wa % under the condition

P @%@1 ﬁF%&%@hl t‘ﬁ8n%f§ﬂPF§8 %ere able to induce
shoot_ regenerati on in the absence of cytokinins
nanmedSApEd 2% wekin iy amiligeng means dhat aAze @Q{I%iéisﬁi?%a’fed from its
| ndependent Regeneration 1) and AtCl R2 {Arabi dopsis
nagiriaHy acaOytiak emilvpningd e plepldied tas Regglein dhis eprlivatiyn does not necessarily
respectively. Table 1. Effects on genes on pl ant
meageneliaatican comaiAedii dolpgosiromaill @kqlnasiecilddaifahe $¥me or
Rl nmediumplus | OrM 17b-estradiol (Sigma(tm, USA);
diS¥Brent BRd R AisbFhRéHS o o HE? Brobsclule8diheleford NG 1881518 md¥cule

shoots was counted on t 21st day (SR and SR+nedi a)

m?ggtﬂﬁ% Bovk 1tlg/%|on§§hdt rﬁ%ér}ggéfn@g% Jg'lgcﬁé" %jﬁ)ﬁﬁﬁ 4. éatﬂ%d tfusion

e are the"tot gr am of

e aged f.romt ndep
DI BTGl ESEpisr Rt Br SR tB oy and the dpsion prosin
caonstitutive expression of GhCIRI 5959340 (At
arfifiaiglly Q@G’Ee@/ﬁ(@epnit}l% 0% apgselatsd ilte,olewi&if %%Ffﬁwlhlgmd In the
constructs pSK36-CGhCI R, rSK36-AtClIR and pSK36- ARCl R2
comégxé ofjareigolatedi nwl@@tldw“wiamﬁﬁsn@ns that thexgyrleatide iswkpastied at least
were plated on Rl or SR nedium Significantly nore
frompischaama lyeddcumimenhagomeltecalat stusture feneraatilgrchwmsosome.
obvious fromthe 7- 10th day in SR nmedium Unlike in

PER! @aan a2 tiéd g Mis W@iﬁmpﬁqemcem;sbl ical 63afkee K8 fied in
in R nedium GhCIR and AtCIR2 were a simlar

b t

PR R g s her i o U TR ﬁ%ﬁéﬁ% FAfired plans n
derived fromthe AtCIR2 construct showed a siml ar
nor phol ogy to those derived fromthe vector-only
control, the shoots derived fgomthe GhCIR or AtCIR
construct nostly appeared as big clusters. M croscopic
exam nation of the calli revealed that the shoot
clusters mainly conprised germ nated somatic enbryos
because devel opi ng roots were observed at one end and
trichone-1ess cotyl edon-1ike structures were observed
at the other end even when cytokinin (2ip) was added
in t he nediuni(Fig 4) Tabl e 2Note: The nunbers in

I 1T .. I o I



sel ected and regenerated in a hornone-free M5 nedi um
with | OOng/ 1 kananyci n and 300ng/| Cefotaxim Although
worenwy/0sant i ¢ enbryos di ed during the regener apCDES2006/004777
process, a substantial increase in the nunber of
somati c enbryos s, observed (Table 3). Enbryos . .
thig apRlicspey a%?baﬁeﬁsr?gﬁwamﬂs@@rmp%@e@ﬁ%tﬁ 2 this pligation are
over-expressed (Fig. 5). Table 3 Note: Approxinmately
cojorR giosuee ard dmabedapsisr ddost ptdferredeplentsin/ihtbeapplicatibdGire cotton
sectors after coculture. The nunbers in the table are
antl Aeabidd@dis. nunber of the sectors that produced somatic
enbryos. Only viable enbryos at or after gl obul ar

st agemnRipEor€ios bf sldnt 10 REPatioN 64 Medan @8lapplication means that
pSK36- GhCF%) b were two experinments of th%p same

h _ L ent )
SR PR PRt Sabpa st Fopf ol SR e fp R EG ol
‘e Fé35r§lr.. A%gl RI1 to e%&#ssi on vector pX6-G-P, pSk36-GhCI R
EALe B@R ?N?@Ptﬁp ¢ digested wwth Spel and the
restrjction, site was polished ywth T4 DNA po| ynerase.
The ‘@@ﬁé@r&a&g@& Stuéémmeégwa&lqaueﬁmawsetﬂWét[ﬁg@%nn%cgwﬁ@séhat a
rel eased by Sacll| digestion and |igated with
pr@giin wipel ot qyanere despids errubaignisd by trang\pdls with einides
pol i shed by T4 DNA pol ynerase). The resultant
chemivat onigibshywiabpropentds, @X6, [Ga@pRobrity, ipXi6-cAuEbsRjde-chain
respectively. Both were introduced to Agrobacterium
strabtoad. n AGLI . Al though no transformants were observed
in explants infected with pX6-GFP as a control in the

o . ! ‘ A
gl Jii WatiBRYs: KA il V&_%%lhéi gRany %H%ppgf%&médly

were seen I n those |n§ec'

X6- At c..rhe | ack of kanapycin h g ignificant. .
mBEY aty o G M i B P PR o 8K o @l inctuding

summarized in Table 4. Table 4 Note. RI-Kan is the .
coggatiops tipsfarmation. Ens{eniea FRY AR e piyregkmabls include

Is the sane as Rl -Kan- except RI-Kan + contains | OnM
tranyigrréng # pely@iclectide opapsep S dell byHesardrierigmemedigted d-BINA

nunber of shoots per gram of root explants, averaged
cohjugntidthoeeariicid bpmbatdntent. r ansf or mat i on experi nents.

Exanpl e 8: Effect of over-expression of truncated

Ch Cl il gy HIP “pbR chit@eity add Ve idatity” ak uedl idahBiapplicfion means

GhC R were separately cloned into rERLO- EGFP-HH (Ji
th%ﬁenﬂ muﬁa?f&ﬁ%r Eflsadr v WEIY GRIMBNAS 1% 0 §>11TM 'lz\ro gram.

Istirdine epitope tag at the CGtermnus (Fig.

protein of interest can ' Lhfr
ot LR FE gt unoER BR BRA 0 Moali 87 SrilohiER
omajn was anplified b ri.mers  GR5-2 and GhCl RI NL
oA AT B FAPCATE S PRt D EeRES T 4D ioT gt s a
the Gtermnal part was anplified bébpri nmers GhCl R CU
NSOGB EANARY ‘ JRCCSFOCT GACOZLITFAPHEIRION KNS,
and GhCl R T ( CCTTAATTAAGAAGAAATCAATGAAACGATGITC [ SEQ
prée®raily atd6is) 25 %hmoenpricfeeatDRE: Mnest S8HpInidfthethoblyprefREably stridast
GhCRT. All anplified fragnents were digested with
10AS6lnRRsepacksioanBhicthe Aerdl Rkpretdich 1eoslr espondi ng sites
i n pER10- EGFP-HH. The new constructs were naned
pERI O GhCIRIHH (the entire ORF), pER OGhCl R NHH
(Ntermnal) and pERI 0O-GhCIRI CHH (C-term nal),
respectively. A Pad digested PCR fragnent encoding the
VP16 domain was anplified from pER O using priners
VP16U ( CCTTAATTAACGCCCCCCCGACCGATGTCAGCCT [ SEQ I D NO.
47]) and VP16L (TTTTAATTAACCEACCGTACTCGICAATTCCAA [ SEQ
ID NO 48]). That digested PCR fragnent was then
inserted at the Pad site of pER O CGhCIRI N, creating
pER O GHCI RI NVHH. The VP16 fragnment was al so i nserted
into the Pad site of pERI 0-GhCIRI HH, creating pER
0-GhCIRI VHH. pERFO GhCIRIHH efficiently induced shoot
regeneration in R nmediumas pER 0-GhCIR does
al though a small drop in regeneration efficiency was

___________ oy o, oy
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HD dormain (SEQ ID NOs: 9 and 10) did not restore the
original function of GhCIR . This suggests that the HD

waloopaiod7et one is insufficient for the observedPCT/US2006/004777
functions of GhCTRI, AtCTR and AtCIR2. Table 5 Note:
R +: R medi um plus 10nM estradi ol ; SR+; SR nedi um )
pl ush moclaa lecalizag signal GWeS)isAskert ninompett ssqvense veteh as like a
on the 21st day (SR and SR+ nedia) and 30th day (R

'tag'rah tRE exprsdd syrfacFloéa prattior Thisrseqimnce &hised r @nfine thegratein to
nunber of shoots per gram of root explants, averaged

thd ¢ednnichue @nd neléipen d @viv]yt syafibioedPilotadin irX fRmudRas $ia i8S
GhCI R contains a basic peptide KRRGRP (SEQ I D NO 59)

redRRitbad solibaticlbat tfhtd h . '
(c%%%%%(’ﬂsé%a PB R e A r%&?%%%%t Il AgRnag C(O}rl:rpr?fsgsnd
L.l . . N i : |

poffi By euckR Stind bid B sy grBpiokedf A BERA gpPbe b¥bted to he
targeti.n f CIRI N, an cl VP 1 To confir

nop B BENE Sy Aty o EPENERE Bosbadtd Tosrioer A LvsVal.
expressing a fusion protein conprising the GhCI RN

Aqdinenab exappies andosiuency ghaypaterisiics PERYGLEH lefehaationstnalsfen be
estrogen regul atory domai n that contains a nucl ear

fonmstial iunzerdespubligatioms,(cGh COC sk e/, 2681Q) Tinlanbet al2)L 992 hwhich are
construct, pSK36-CGhCIR N-VE, was nmade in pSK36 and

inetpaated dytrofesintnl AllditiphR RetplaRican flsd be fdund iiw N[ [Sdbf whith is a
was functional. Results in Table 6 support our

daRib8yd QUficRat BehizafisR kBnis AYLYS 25000 hudleaPneERE wg%tw@ﬁ) the

observed in R+ nediumwith this construct. Tabl e

nugﬁhgbg L% lﬁUHﬁe@g{L;kdt%&@;ﬁ' 1%aiPhi Pﬂl?cﬁx?érﬁléi}]}?(gmﬁ{bié’f

oot regeneré ro gram of root exp

Exanpl e 9. ot ,transfor [ thed ot .
B A A B LR AR O
(2001). Arabi dopsi,s thaliana Wassi | evvsqlgi ja (Wh). seeds
wer é3%tetipnal sereging SbspraHmaehs HidPRes syt rsyfum cDNAs,
days at 22 C under 16 hours day/night |ighting cycles.
fomomndiiate geneshavsrbsep idepafiedibasgd pn dresodity it fprm-aithyr dlagge green
seedlings to B5 liquid nediumand culturing for 15
catlay 6r sunighlets péditieginal cyldningiee n¥dite. POR drpifficafion and s
were excised as short explants and incubated in a

seGRercHS d MR i ARMUINEgEMds raRiddthatitRE TR AdRYRIMAG cDNA of

co-cultured in F2 nmediumw th Agrobacterium strains

10f32rnuglegﬁé’e\%é§ﬁgﬁlgplﬁﬁ)g &{coﬁlﬁ%%'h%tﬁ#é.agﬂ%iiﬁ%e 248" amino acids

thoroug sol ution, e root explants were

S ed. i R . medi,um .pl a on _sel ection nedi um
CERISRED o Jnighpy RS b skasRan Bty Qo
_Mcropore(tn) tape (3Mtn)) and jncuybated at 22C with,
indegpepdent segengiatipn gheipbings ?sszaﬁﬁs% mgtiplgshegts wgreggadyged in a

the Non-HD domains of GhCIR and At Cl R2To denonstrate
single cilipsant drecplants webeesterdn-oFDadipvaferilsy. Theveisewgdhis problem,
pol ypepti des di scl osed herein, we created chineric
the gasd warcplacediunda ditrohofthANVOIIRE duplbRYfeiEb el Rl pERIED (Zou et al,
(encoding aa 1-147 of GhCIR) was made inserting
20098 | wWiRA ndHcsiesstadioPEHRs pregeii &l th@fZiAp&bé@fe&iu@%b&l@ﬁﬂshoots were
GhCl RTN2L ( GATTAATTAAAGTTTTACCAATAGGCCTGC) (SEQ I D NO.
49) into the corresponding sites of pER O GhCl R HH.
GhCRNC2 (Fig. 22 and 23) is a fusion of HD domain
of GhCIR (aa 1-93) and the C-term nal domain (C2
fragnent) of AtCIR2 (aa 107-192) and was nade by
inserting a P cl-digested PCR product of priners
At 3gl | 260U2 ( TTTTAATTAATCCATCAACTAGAGATGTTTTTG ( SEQ
I D NO 50) and At 3gll 260L
( AATTAATTAACCATGCATTGGAAAATATCT) (SEQ ID NGO 41) into
the Pad site of pER O CGhCIRINHH Simlarly,
pPERLO- GhCI R N2C2 (Fig. 24 and 25) was nade by
inserting the C2 fragnment into the Pad site of
pER OGhCl R N2HH. The ORF of GhCIRIN2C2 (SEQ ID. 58) is
shown in Fig. 28. pERI OGhCI RN C2 and pER10- GHCl R N2HH

o S N a o oy o e o~




regeneration or inproving transformation efficiency in
the presence of cytokinin. pER OGhCl Rl N2C2, however,
wmea7om7¢2 | nproved transformation efficiency iPCT/82006/004777
presence of 2ip (cytokinin) but also induced shoot
regeneration in the absence of 2ip (cytokinin) (Table
gei?ﬁrateﬁln REERR B EF HY red“?qeﬂ@m@ﬂ&%%{ WeerpERInserer Qvigkiom
and pERI OGhCI R N2C2 (conpare SEQ I D hKB 14 and 16) is
Indepghdert Rependrat®RGRP (SEQ | D NO. 59) resenbling the
nonopartite nuclear |ocalization signal (Tinland et
al , ABIANST bearcf afithe pleticeedrmbtein shiByed €fav & sBsred aRUbItARIA]
targeting signal in GhCl R and GhCl R N2C2. The
hofnd1€syorH grfip Ehotlins nfaifhg aNdtefitHaRRoAbd dor it @I]ﬁ) 4 motif of

conserve hexapeptlde Wi th a consensus sequence o

ap B&Inﬁgcefy%rhlgo NClds gé‘)owaec@ ﬁn&dﬂ?&té&?}@[ @qﬂajlc e%?&sgmtlow of

epti i's not found I n other proterns ‘exce

Wisc | at ed. HD- do te ns,
o e PR CE R e L) ThiShidR il%’?ﬁarpt@aﬁ %&bld%ﬁ%@@
i f . phosphoryl ation of this residue has any effect on
dopppdn pipkaR eBePdse by IR egeRe A4 33P3H{ GrneBapk agsspsien N
188 (T188) of GhCIR was nutated by site-directed
Nin08geh ek ivgtht the bowothey ektehding dsyand the Hix damgim(Fighd) Using
m m cs phosphoryl ation, or alanine (A that is
defaadt st andtetsdopN OB MBdasy keatrdhoamd sBquames alpainient, BRE 6o p@kfEptide
ID NO 35)/CGhCIR T188AU (SEQ I D NGO 51) and
selidab by shhsaA4of Rlekityld WDt Bhiife e PeddBieQrar. “@he@ﬁéen reported

were used for anplification of 5° and 3' parts of

th&AHd Bkl cofiBfhs 4 %ﬁféﬁéo‘ﬁ %é%\blghﬁ: danS%gfﬁst@‘ 3PQ_legure 12)

usin rlner palr GR-5 clo

SR ST LT, AR P
GhCI R TI 88DL (SEQ I.D NO 54é Strikingly, nutant
in ghrcpnigal peg S’@Zﬁﬁﬂél PIpryess MytedonsyR hg BHCCHIS MishRatial defects in
transformation in the presence of 2ip or induce shoot
enplupe deveenmoent (Hagaler @t@i@@@é)- dlowgver\there baChaenmo iTfg@afion on
was only marginally weakened conpared to the wld-type
its@vet-Bkpredsadal ghenptypghese findi ngs suggest that a
non- phosphoryl ated TLXLFP (SEQ ID NGO 65) notif is

Vi t afhd @D donehd EvePl dba nY¥H6 ¢BRds-if @lcoA@Bidep&t 8bdbne share
Therefore, the threonine residue in this hexapeptide

111%2?{0 S?Ig g h'béﬂéﬁgl @‘\fepgi)(})rgs%%tdf\fﬁé QM Qper }grﬂd?ﬁolo gue

_ _ stitution by a negatlv y charged am no
<A2§és%?aéza¢@aeb?@$%¥s%si%f§3 e st .%%ﬁ%ea‘: §wé§?a’vﬂ<ﬁ

am no acjds a neut r al cids, e.g., alani

PTeyeteE OR GRS pramieer ?%@Fé s, indiaere abugda Frgeheration of
proline, glycine, phenylal ani ne and tryptophan. Mre

shppigfie aaMOfﬂrtlmréreﬁ and significarbyrgbancgdithropragnaipnafshoots in
phosphoryl ati on-resi stant amno acids with sinple side

a edraiahmedizng . Aaimiamefecivysoonevedratithi Ad g hi60\aalwetle On the other
i sol eucine, |eucine. The nost preferred nonnegatively

ha8BaAa8dca80 [@eneBhtk N6. WP a7i5n85.2Y v adMabR toliRGRS shd& regeneration
cytoklnln i ndependent shoot regeneration activity by

in arbz/toqa‘ﬂﬁﬁi’b%r écﬁﬁﬁ%ﬂd@ﬁo@é‘ﬁ?@ fbl&@f@ec@ﬁ) %an%'ief &tdof t%ggneration in
expressi on of theonlne rlne phosphatase w
have a simlar effect as over-expression of GhCIN .
An exanpl e of such phosphatases is one encoded by the
ar abi dopsis Poltergeist (Pol) gene (Yu et al, 2003).
Preferably, phosphatase nutapys with del eted negative
regul ati on domain are to be over-expressed. A detailed
exam nation of sequence alignnent of Wischel -rel ated
proteins (Fig. 2) revealed that the TLXLFP (SEQ | D NO
65) notif is followed by only 3 amno acids in
At | g46480 conpared to 48 anino acids in GhCIR, 55
amino acids in AtCIR and 54 anmino acids in AtCIR2. To
see |f the Iack of S|gn|f|cant sequence ext ensi on

o o » o "



(Table 7). In addition, we noticed that a glutamc

acid is conserved in GhC R, AtCIR and AtCIR2 in
waledogveder egi on. However, converting this resiPCEUS06/004777

al ani ne, which was achi eved by one-step PCR using

dmers GR5-2 and, Gh UE23 :

mpdrRR AR AR R AR s ey ddkey

NO, 56), did not change the activity of GhCIR (Table
Ammbidoprs gowss1 & T EMABAI A BETHID, otk inahidapsistiafions

the size of this highly degenerate region is vital for
CivokininchrtependéntiRedepemident) mddsCIRE gesnedtelyon and

transformati on enhancing activities. Table 7 Construct

Rl SRIitRushSRCIRERY TR ] 4id F3CIR 2293 ¢ 2B hbleERikauch Siddk Hideferation

50774 35445 1905615 pERIO-GhCIRINFHH O 46385 0 32715

GO0 S LB D O PR P o o

RGO GY AT L B R AR B Mgteed

fogré%ﬁ-cgf g}%ﬁ%ﬂg%ggegﬁéa §g’§§ﬂfg@’4 Z/%%)%E&tééﬂﬁ%l%tszl%g +1€7I¥(?roscopic
pPER10- GHCI Rl D43HH 0 537+86 7+6 563+76 . i
exgpraaiondiin @b Eaertaed drroscviggnnfroaynedivpoerenias theppikes
Rl nmediumplus | OmM estradiol; SR+: SR medium plus 10
repivided st embities. nlinb etas efppoiedby theeappewamtead tiomrophand
21st day (SR and SR+ nedia) and 30th day (Rl and RI+
coteddan)-likeTdtachuredansging fidie tHeadppesiay sdd dfehé sike (Figrder
of shoots per gram of root explants, averaged from

FilrtHefRotcNAS RRINGRRE Wef AEREQETR 1R PuBXRE EbFRAbSs. IBARASE, shoots
11: Sighature Sequence of Cytokinin-Indéependent

T e L R T

d1gfgpe§%%%)tqﬁéﬁ&%agltsgggﬁ%<a ﬁvg tp?%% gvggw?g}q%gplg%{gbg@aelﬂﬁg?Qgeneration
AtCIR_ and 52 aa in AtCl R?) whereas, non-functional

medigie THENMAG Wers seqamigihe Brshgvq Kayeseingicaingibahthey were true
extension (12 aa in PRS, 5 aa in Atlg46480 and GhCl R

lepyps @nd shapisivers rhganerdtesvid thenarpam@genearis, patvalyRiFig Al
At Cl R2, whi ch have cytokini n-i ndependent shoot
r egeNesetif GhCART had 4 gimilahaAmeti@oirmditor hewen ftnt e Musbidgpsis, we
1) a honeodomain near the N-term nus, 2) a nuclear

trdr@foRiled 3lchbAbh SisPBRiorf LR} e thadis Pobi@X aRBRLLEAC Tkl 36-GhCIR1.
(SEQ E) NO 65) that may be subjected to negative

A L S T
Lk o e T A

at _any specific position i.n the signature seqgeunce i
the pigEl sen B Helread SFHAMER %SK%S-Qh&I%i Sickr HwgenesHgd via
as it does not disrupt the honeodomai n near the
sonpatie erbhypgeais@athiveaynn reaytofininéred madiPn,(ISEErmBl $O1ateFmbryos
near the CGtermnus and is preferably exposed on the
wara pbttieedpbuttthesefoslldegemeraité imo smba-lilee destere doghichddividual
by the cellular nuclear inporting machinery. A
enShr gl tSRANANCE: dlSFula sparg@teﬁiugydshﬁat Weze BRICR 14r8er than usual
enhance plant transtormati on and cyt oki ni n-i ndependent
regeneration is defined as follows: (X13
23) RMNPT(KV) (DE) QI L) (STK) (M L) L( ET) (SND) L( FY) (KR) ( QEA
L)
RTP(ST) (AT) DQ Q QK) I (ST) (GST)4 RE) L(KRS) (AF) YG KHT) | E( G
S) KNVFYWFQN HKAR( QE) RK(QR) (KR) (X 29 10
1) (EK) ( STACI GVLMNQP) L( PQ LFP(LV) (X13 57) (SEQ ID NG
60) wherein



X represents any am no acids and the nunbers foll ow ng
the X represent the range of the size of the donmain

w0 eresent ed by X amino acids in a bracket repP€BER1006/004777
alternatives for that position, for exanple,

PT(KV) (SEQ ID 6 ansth RWPTK ( SEQ |
(F@ig?ﬁ‘ %}W‘%PSP 1P€> %\Eﬁ‘? F8§agea GV?rﬁ’& B-&t §¥‘ﬁxpf65510n of
conprises an NLS with the proviso that the NLS does
ChigR Icmaniisd in Heows Befold mews kenpmycinsesigiant svopiRIeAL Y08 compared to
art sequences such as AtCIR2 and AtCIR. It is well
th& oantrol tvhatdr @ope (Eablerd)s Shisaeadt @afited thacobreerpesdby efIGLCIR
consi derably w thout changing its function. Various

pro@biee dfdokiah-intRbérddefspl @ e ddeRfionNB6ess dffdeht plant HRcies.

wei ght of amno acid simlarity. Today the npst
CO”@@&Verlﬁﬁfésﬁ&ﬁ bf Ght‘gf] %?@H@%?dt@ﬁﬂ@ﬁ@eéﬂle %ﬂﬂduce shoot

honnlogy search, e.qg., T search, 1s the

e e

BLAS Thi. s th ti nodel used f
regeﬁle&go R OB STt GraessBt fnet Tiucsgen
descrlbed above. substltutlng the | ess conserved
mykel eRd ﬂ\selweplﬁcwﬁﬁwm heghigideosistange svnssgdapibleprgmoters
one in the BLOSUM 62 substitution table, the signature
capbquesit® dvercomeprobleins asdvatatedsvidbplentt abnemrdi‘uxa eespltiangtfrom over-
transformati on and cytoki ni n-i ndependent regeneration
exBésibe o xpaneetbrasnfanting\wenes. Alternatively, these regeneration enhancing
( X13- 23) RWNPT( KEQRI MLV) ( EDNKQ) QI LMV) ( EKNSTQR) (M LV) L

g %%1%%@?%@&%&%&%@%@@%%&% estrogen-inducible

ge@M&Wﬁ%@W&%ﬁﬁég@(@%@ Aﬁd Cre-mediated site-
ARG ERIUT M O i fborcr

and the nunbers following the X r resent t he range_of_
regQebigpsed yoTstro i lgedeep ﬁher TRt Hﬁlﬁgloarhe%e%g%oﬁ sites
in a bracket represent alternatives for that position,
(Fig6).eXberploepssRANKRILS I o f (I8EGRibDeMChe 68ifirmed by theexpression of the
RWPTK (SEQ ID NO 67) or RWNPTV (SEQ ID NO 68), and
GFh guPtofueion of APGFE ORFaRitNG3 0widtgrombeerpr ovi so that the
NLS does not change the specified am no acids,

excl Wi dcheR P 38K: - 81 TR EMUELESS: SULTY fpe PhbiRS infolthé BX6- GEP
al so well known that a pol ypeptide, e.qg.,

ve?@%@cé)o Sd)fl uiegc %glﬁgg))f G%%lmf )lt%rlﬁf grgi{étlggﬁf%%@g?]ts é%ot explants
o e D R £ AP AR e i

Therefore, insertion of one or nore of heterogeneous
sugle gekanaEsycim(Bis &) s Wieatthe earlsetrasrromatin GmFY s B SR Bh Wets
t he signature sequence at the X domains is also
trapeferedpd atnedivn conthimngmstredish gtaeat fleragieni aisleroringhlodisieg shoots
not change the specified am no acids. Exanple 12:
wtpesduced (igN®t iThid indRarx faetigene odsséHeCbRwean the’"GEP RRF and
in cotton root explants To further denonstrate that
thgi!ﬁ'ORJO dﬁ@ﬁﬁ% BFvd Bé’éﬁ%ﬁé’&eﬁﬁﬁll? Bx8delil aingRemAtRE &&P hpﬂroot
was used to transform cotton root explants.
Surface sterilized cotton seeds (Coker 312) were
germnated in half-strength, sugar-free M5 nedi um
Root explants of about 1 cmin |ength were
pre-cultured for 3 days at 289C in MS nmedi um
suppl enented with O Ing/1 kenetin and 0.1 ng/1 2, 4-D.
Agi Gbacteriumculture (AGIl) harboring pX6- GhCI R or
pEX6- GFP was washed and adjusted to about 0.3 OD6o0
units in M5 nedi um suppl enented O I ng/1 keneti n,
Olng/1 2,4-D and | OO acet osyriiigon.
Pre-cul turedroot explants were soaked in the AG.
suspen3|ons for about 10 n1nutes ﬁ#ter brlefly

T | r o o, oy o



are scored and summari zed in Table 8. In two
i ndependent experinents, over-expression of GhC R

wo e@d/o9e?. 3-fold and 4-fold nore transforned BEL/US2006/004777
respectively. Furthernore, pX6-GhCIR calli were 2-3

tinmes, | er tha t he vector. Table 8 te;
reganSRLiOB HoR TGt CHRPTE %ﬁﬁ@n@ueaﬁlwg%@s fhat ppason i a highly
ercent age of kanamycin resistant calli over total
ipgaroesss ebableaht s used for co-cultured with
Agrobacten um strains. Thus, one aspect of the present
i nvelitei too puddteebsseporaenlonmodsatf€sh (IR ywrwe Inglep érdiently over-
conprising SEQ ID NO 1. Another aspect of the present

exbRY¥&QAL i Athough eHeIFDIddNAMS| T W ddcRél-ieRkedB#6lefRtak¢Bighly conserved,
conprising SEQ ID NO 15. Another aspect of the

thid H%ﬁt%ﬂl 1bAY &gtﬂot)ﬁhcfv@ h@tcgﬁ)k héﬂqeﬁ{ﬁ e erat on or enhancement
po ynuc eoti de conpri si a pol yhucl eot at | east
the

of é%ﬁgarét o% ?kﬁ/%eém% §E nu@eglo{\/béeeovgtr gfr% islon Fﬂrg (&Eﬁ% b domain
on GG o ORBETEHES N Rahbst Tare [ cregaawop igetor fnction

transfornation eff| ci ency. Anot her aspect of the
(Eppmaplerty TahlpeAtand &) e sheeather hand, Beipare GhipdRY Hilk fempeipgeth the
conprising a polynucleotide of at |east 65% identity
putasivBEQivdiioNConki what(@RA fulherepaingiimfrdiadeorncwdle dytolrinin-
t he pol ynucl eoti de pronotes plant regeneration,

indepehdas rédeastatioe gRNRiRdrantibn elhacial S?@Rﬁlan@(E)@ﬁ@l@IO Table 7).
nore exogenous hornDneS or increases plant

THeF DR At d éeéh&ﬁ@ ¥t GheeR NeLiCarp %P @R B Preferred for

present inventiom relates to an isol at ed

nuc d [ n
BRI AEAT ETRLS SE BB HEPERLR PRy
elates to an isol ated polynucleotlde conprising a
%@FW%’ RIe88HPER encoding SEQ ID NO 16. Another aspect
of the present invention relates to an isol ated
pol ynucl eoti de conprising a pol ynucl eoti de encodi ng a
pol ypepti de that pronotes plant regeneration, induces
Mpdiationippgeioar ati on i n the absence of one or nore
exogenous hornones, or increases plant transformation

G efddighencvs shhe, JopkypeR! 0.9% Apaf gHabl y contains a
si gnat ures sequence: (X13

g T R

Ft(F%E&AST)&%ﬁ&B% E@% Qésg/i W15 me/1 2,4-D, 0.05 mg/L Kinetin,

éozg—KTaQ E T) | CNVFYWFONHK - AR( DEQKR) RQK( EKQR) ( EQKR)
givy fl Ja ) ( STACI GVLMNQP) L( EPQKR) LFP(M LV) ( X13
g ID NO 61), wherein X represents any am no
FQ@@B@I@% d, 3%@%@#@@9Wﬂ@0ﬂ%w ng the X represent the
range of the size of the domain represented by X
SRamedomaclixdeSisalty 106 aickese, 0.8 gleMER, 2ahg/Er2matd. 1/5esg/LdAA, 200
that position, for exanple, RMPT(KV) (SEQ ID NO 66)
mPRAD&otdrah, M@M{Z{lﬁﬁ@ﬂhﬂ) D62 PiBytagedpERWRPTV (SEQ I D
NO 68), andthe protein conprises an NLS with the
IR Riélfifndfeelifi, NP aagdit change the speci fied
am no acids and the protein excludes prior art
sequences such as AtCIR2. A preferred signature
sequence is (X13
23) RMNPT(KV) (DE) QI L) (STK) (M L) L( ET) (SND) L( FY) (KR) ( QEA
)(IL)
RTP( ST) (AT) DQ Q QK) I ( ST) (GST} ( RE) L( KRS) ( AF) YG( KHT) | E(G
S) KNVFYWFQN HKAR( QE) RK(QR) (KR) (X 29
101) (EK) ( STACI GVLMNQP) L( PQ) LFP(LV) (X13 57) (SEQ ID
NO. 60), wherein X represents any anmi no acids and the
nunbers followi ng the X represent the range of the
size of the domain represented by X, amno acids in a
bracket repr esent alternatlves for that position, for

™~ AN IFN"T7 1 7% N S N~ 1 I~ 1~ ~ N\ o I e AN IFN"T"1 /



not change the specified am no acids and the protein
excl udes prior art sequences such as AtClR2. Further,

w0 p@a9476n of one or nore of heterogeneous sSeqRPENTER06/004777
such as reporter enzynes, e.g., beta-gal actosidase

LacZ), green florescent protein (GFP), )
ST% éil%é@“}}b&e%‘iﬁ?aé &%gﬁ@&m phypgel 1§ Iﬁpfaﬁ@i with Qeft Yrlewer melting agrose.
sequence_and/or addition to the signature sequence at
RY mediynd d feasalts, 186 isressnd Sepl M OiorT/L B ApPovingd.
that such insertion does not change the specified
Cefotamon 235 wg/L Hamemiysiml .LedPipodgehwdl 86t i des may conpri se
an operably |inked pronoter active in a plant. The

RPY @6@LEr: RIBYush® v dshglel. bl e or constitutive pronoter
The isol ated pol ynucl eoti des may conprise ot her

W Al QEN1EHLONSOGHSAR. ,£nhancer, or a repressor
Hﬁﬁging s%f%. The ?sogaﬁggb%o ynucl eoti des may
conpri se fusion partners forvarious purposes such as
over expression, increased stability, targeting to a
specific type of cells or intracellular conpartments,
or tagging%gﬂpp@&sﬁgpﬂpﬁgﬁ?P%?E@@FQWG%FD5M¥h@?@htion.
The isol ated pol ynucl eotide may be a gene. The
i sol ated pol ynucl eoti de may be a vector, or when the
i sol BeteldRNA! wauextrotell dieoni s peolgé defertitieotiol fissues whichdecluded
may be incorporated into a vector. The vector can be a
soplatis rhtbryokh pro-&abgb gehi palspastnanltues, 1381, &yl@dons, shoot tips and
expression vector, or when it is a gene, it can be
auxNERY BRI ALEE. | PHIR 48P FEXRKAS Sdoliled/BE POy ASPrabiMatm KA purification
pol ypepti de encoded by the isolated pol ynucl eoti de can
M r . - 214 Al dng 1
s;}gﬁgﬁqﬁglgﬁ géi prgsg t%ﬁh kl?ﬁg\ Ghes %&129@%@1.@&6%@% kit

present 1 nvention a

rel] at es,,t cel | that een.t or me .
iR o (5 T RorPEied T BT B A Rsated witn
transformation, transduction, transfection and
GengRaggyaY ReW) olig® h the i sol ated pol ynucl eotide or when
the isolated polynucleotide is a gene, the gene or a
(CrACUGGAGEASSFAGGYCA G (U GEARCY CaAsFoAREIAGAIA A [SEQ ID
may further conprise a second vector. The first and
Noeaaickndaé aiRNA yvas eopvareed t@sibgle atrynded DN A syisik €feneRacer™
Anot her aspect of the present invention relates to an

oligd U P @d e P@ O PEPLANC GATAUGITUCEFR A EGHOA T A GAGTRRT) 18

aspect of the present invention relates to an isol ated

[S%gj ?ﬁﬁgﬁp Ir g@%ﬁ?ﬂgf Rﬁ'agb@[ (cﬁggti:ogt A}&lejsﬁand%ﬁ%ﬂi\%& g%§ REStacted once

I nvention-relatesto an 1 sol at

tide of at le %, denti ty .to SEO. | 2
iR U EER R Fetndtink SRSe PRGOS BT IS Al pfpraten-
i nduces, pl ant, regeneration_in the apsence of exogenous
ARG RORUTE kg o e B AIAE E LT FARTSR CDNA e removed
efficiency. Another aspect of the present invention
witke Strepigvidm-maghetisl beads PpohsgadhiWia) afd the cDdMs wagspvered by
identity to SEQ ID NO 16, wherein said pol ypeptide
isppropanioé preplpdtation. e ieetiah bbthe cONAIB@S appbhfied with GR5-2
regeneration in the absence of exogenous hornones, or

(Iimqr@@@@@G@@GGA@@@?G@@MG@M@GM@@%@FA@A%E@{1D NO: 35])
aspect of the present invention relates to an isol ated

T B e A C P AT RTOACRT® sEQ D
hor nones, or increases plant transformation
efficiency. The pol ypeptide preferably contains a
si gnatures sequence: (X13 _14.

23) RWNPT( KEQRI MLV) ( EDNKQ Q( | LMWV) ( EKNSTQR) (M LV) L

( DEKQST) ( ADEHNST) L( FYW ( EQKR) ( ADEKRQS) G( | LIW)

RTP( AST) (AST) DQN Q EKQR) | ( AST) ( AGST)

( DEKQR) L( AEQKRST) ( ASFWY) YG

( EQHKTY) f fi (AGST) | <A FYWFQNHKAR( DEQKR) RQK( EKQR) ( EQKR)
(X29 101) ( DEKQR) ( STACI GVLMNQP) L( EPQKR) LFP(M LV) (X 13
57) (SEQ ID NO 61), wherein X represents any am no

T "



speci fied am no acids and the protein excludes prior
art sequences such as AtC R2. A nore preferred

W@ k@nat4rse sequence is (X13 PCT/US2006/004777
23) RV\NPT(K\/)(DE)Q(I L) (STK) (M L) L(ET) (SND) L( FY) (KR) ( QEA

ATy e ey s RN e
S) KNVEYWEON HKAR( OF) ROK( QR) (K 2%0

nopine ped wrHARPREKINESDY PP iordpn- tlpﬂabylesiﬂoubeagap@d\@m
60) , wherein X represents any am no acids and the

Aﬁ@rﬁb@rlshzrabbm,mtng'lattdecm\memsesmnvect heStrepigddiotmegnetic bead and
size of the domain represented by X, amino acids in a

th randeingrcBN & ses tecalvtred bgteithans] frevipitdimh. [JhsicDINK wak amplified
exanpl e, RWNPT(KV) (SEQ I D NO 66) neans that RWNPTK

byl BEQUPDNA p6iginctdse BANRIM BRI A PudNeg prédens Grsiatne GR3-2N,
protein conprises an NLS with the proviso that the NLS

d1g9s%§1 ¥ah Agaaaﬁg NSRG4 th Gtlo @fﬂupa?lgpcﬁ %&%ed?gﬁ@ is 1 1; Kojima

rotern excludes prior art sequence

et ggq{ugebﬁé IeThe (E'@ﬁ;Aaf;lg]rargle Vg??s; e;emp gh ng%?o a0 t2hQEE0F %uggrobacterzum
et a-gal acto ac een orescent protein
m(”é‘f‘lﬁ)e’” Bfétlﬁgét@c]uglﬁﬁ feqiEeRorgt @% etc, in the signature
sequence and/or addition to the signature sequence at
the X-donmains is also contenplated with the proviso
that such insertion does not change the specified
am no aci ds.Evangiih2rFieshed satertihgopeldNAribraniwsent i on
relates to a nethod of selecting a pol ynucl eoti de that
enhances pl ant regeneration from non-Arabi dopsis nRNAs

CONPRHS tRAsfoRBatidreRRl PINA US| Ysbidigs @'efe%léd QU E¥ntially as
fromcells, mhereln the cDNAs" in said cDNA |ibrary can

de@%ﬂ%ﬁtﬂﬁl Ve E) g@;@gr A%gr ans?élfyrerll %ﬁ;@a&?@nﬁ%& events were
sel AR UL PR G RPUti o aiee aRprn eut ey ﬁa%mdark

pl ant-cel | -cul t ure nedluntthat i's_non- supportlv
grstra%npeae@%@%t AMPIHPVRIOPR] HER Sasts dARIP Wasexgagted \fmt télr: fplantlets
said plant-cellculture nediumcan be free of one or
fglllawrts meransaesrest bywmplifatipn witicRfi AMddpolypfieradearsing
sel ecting Arabi dopsis explants regenerating in said
prithasiGREP hnd GRBuZR (TEH TAA TTAGCT X CaT AACGHCA BOACHMSTG
sequence of the polynucleotide that was transferred

[SEPm s@: B 7gPNA HARprydMctdT aﬁﬁﬂoﬂlrﬁs&él?'ldloﬁﬁ heas %’éﬁérﬁt%ﬁ 2nd cloned
regeneratlng in sald plant-cell-culture nediumand

o LRSS RO OB Ao i

a i sai S x eneratin
cr %P@aq%&%rét{?ﬂ% tl}ddpcfﬁtlﬁobbﬂﬁﬂ@d e ‘}eﬁgﬁﬁ%%qﬁ%‘tcﬂt%ﬁ\
group consi sting of SEQ |D NGs, 35, 37, 38,
BTAA: T goarghygroysd G&ﬁgm &0t BeVehgens phiQ Ho Qo iagd ZCEhO‘Q’dh%ICDNA
nucl eot i de sequence froma cell, or synthesizing a
andgirgdicietl postteid seq@fensesi of GhidR&oSEQ D b rsbews frgirbiein encoding
aspect of the present invention relates to a nethod of
regieh€ORFgf @hQIRNt cel | transformant conprising the
steps of transform ng plant cells with vectors,
wherein said vector conprises the isolated
pol ynucl eoti de descri bed above, and a pronoter that is
active in a plant and operably linked to said isol ated
pol ynucl eotide; culturing said plant cells in a
plant-cell-culture nediumthat-is non-supportive of
pl ant regeneration with conventional vectors; and
sel ecting regenerating plant cells. The vector nay
further conprise a polynucl eotide of interest. Another
aspect of the present invention relates to a nethod of
i mproving plant transformation efficiency conprising
the steps of transformng plant cells with vectors,
mhereln sald vector conprlses the |solated

. o o o T I e -



phosphat ase in vectors, wherein said vector conprises

the isol ated theoni ne/seri ne phosphat ase gene or
warreged7et ed nmut ants of the genes, and a pr onoPET/UBIVAE/004777

is active in a plant and operably linked to said

I sol_at ed. genes;. said plant cells in

o1 AREEBEIE GIDHPE OhAABE R A e DoG A GaAl 169 e a1 ghoaso.

cytoki nins; and sel ecting regenerating plant cells.

The serine/threoni ne phosphatase is preferably the one

encoAitg5 B34 0(SE6) TdPE): s3)Pedstapmiidied tirofiPgdronyge PNA Wsing primers

al, 2003). The serine/threoni ne phosphat ase
S%QDMRMGGGG{H}C@ATG@AAMOGFQA@EA[A%GGC@&%SE@ MbING: 38]) and

with the arabi dopsis Poltergeist. Preferably,

sRBosROaaseA THAANACKAbCER 1o/ adC RETAIG IETC eI ADI00: 30))

domain are to be over-expressed. It w

Tl?eolpéﬁ @c{'u%fjs \Izagtiil%% Wﬁlmléfélfdoﬁ&ﬁq %ﬁ(ti gfong@ﬁ‘lt@ h%%%ﬂ%spondmg

|nven i on nma I nduce genera

o5, NS0 RSB O IR B0 25 .

transformation efficiency u5|n% a nornal re eneration
Agbidopgln ¥ 68 g EAERIPHNS?) apdetil gHHSP 6P RRLPIN of) genes were
cell, including a cell conprising explants, with the
anilifl et bR FAGR aftotsd RNt cxstactdderqm arowng scealiegst(Cohimglia-O) using
ot her words, the incorporation or transfer of the
priraak a1 2607 QAAG@@@@GO@B&@TTGAGCM@@@WAGAW@I@A&@A JSEQ ID
can be achieved by a nethod well known one skilled in

NOh&0BLhd 1MCQ@ATVAAWA%@@AWGWTGGMA@ATCT [SEQ ID NO:

transfornmati on can be achi eved

R e syt groseo
i3 ékﬁ@s.d%@éém&ﬁsw%wwm@w@

orn é%) (e.qQ. {beans
Sﬁé} 1P} 0 é’é@arﬂe N/%a Was ,slﬂnﬁﬁl nsmﬁli Qogishp lzﬁtwe%thé dicl and
al so be used. A wide variety of plant cells can be
Puydedes @igpriacThe ®NAscquersse nf therplanes wsre vePHistdryrlaly Asaegquencing.
explants fromvarious origins, and especially, root
Tiexpkdivicd proteinpegiiaiceede siowelre8EQ 1D NOp@ anduc| eot i de
t hat enhances pl ant regeneration. A wide variety of
pronoters can be used to practice the present
i nvention. For a vector to transfer the isolated
PRNANEUCRHCR oPRLHEER okiRe] SRURNR 1A 93&6‘%3 3611260 and
separ at epronot er s, respec E%Q:X&?Ct've o 0
the two hosts, can be use pr onot er can be a
chem cal ly inducible pronoter, or a constitutive
pronpt er . The i sol ated pol ynuc] eoti de _an ronoter ma
be cheskisxalanis wste frangppanediikih BERLY- C%@R%Hﬁ?&lﬂr"&(ﬁ%@ 10-
used to practice the present invention may be free of
AR 2 a0n pER 10t A TS Rrbynsgriobasitetésn mediatgshirguistommatiort. niberebomparison,
The invention al so contenpl ates a conpl enent sequence
pER1(RBEFROfwdshdsorindhédddnaled ekpeemeat CHs minthel ofsottiey@ierated in
the use of the conpl enent sequences in producing the

SIUE ReIfedafh that QREEREE Sr Bt ADRN SRANR] hardcoh@ddogl GRbks after
system and the use of the conpl enment sequences in

D ¢ rel .
o o B B SRR B R R H 0 pr0
can be enbodied in the follomnng ways. 1. A isol ated
pol ynucl eoti de conprising a. SEQ ID NGs: 57 or 15; or
a conpl enent thereof; b. a pgtynucleotide of at |east
65% i dentity to SEQ ID NOs: 57 or 15; or a conpl enent
t hereof, wherein the pol ypeptide encoded by the
polynucleotide of at least 65% identity to SEQ I D NGs:
57 or 15; or a conplenent thereof pronotes plant
regeneration, induces plant regeneration in the
absence of one or nore exogenous hornones, or
|ncreases plant transfornatlon eff|C|ency, cC . a

. o o o e~ 1 P~ o A~ o o



( DEKQST) ( ADEHNST) L( FYW ( EQKR) ( ADEKRQS) G( | LWV)
RTP( AST) (AST) DQn Q( EKQR) | ( AST) ( AGST)

WO DEKQR7EY AEQKRST) ( ASFWY) YG PCT/US2006/004777
( EQUCTY) | E( AGST) KA FYWFQNF f | <- AR( DEQKR) RQK( EKQR) ( EQKR)
gng 101) ( DEKQR) STACI.GVLMNQP) L( EPQKR) LFP(M LV) (X 13

Atgg46488ehopts Keee oBIFVedip el epPstinclsdp Re Sesdiun serfaingigducer
acids, the nunmbers followi ng the X represent the range

estogdiolHRTS inxleiugh). e stbotsaiere sequris Rd mpesiiurh yackingastradiol
acids in each bracket represent alternatives for the

irrespepped dfite somsghers asdn doaciidkinasindepsndapegaenitiod, MCIR? is as
each bracket, the pol ypeptide conprises an NLS with
effidi6ntRE BRRIO f&lwedtmmlcm%tem CHaREer! EnRASe gh& {Rdcer

am no acids, and AAICIR and AtCIR2 are excli uded from
R AR L SRy

G L SRR AR S ISR S bre i of

pol ynucl eoti de of item 1, wherein said isal ated

Gl&ﬁké ndeRedide 4824 Qégﬁéusegf a stgmifiGariymgieass in the number of shoots
pol ynucl eotide of item 2, wherein said pronoter is

regeopstdd, aoiparep motiche eqrirol Vesor pFR ki dircholf yihdR eend déSgJ 1260
of item 2, wherein said pronoter is an inducible

preduesd bpproximatély M6 ¢inods mndre ehoatotitan pERSO tvbetor alone. This was about
pol ynucl eotide of item1. 7. The vector of item6,

3790180 et AihEn VESRY O Thi SffactRIf A3 1346488 wad Real 868@thdéondition used.

item 6, further conprising a pronoter, wherein said
%Bg%ﬁ@ dnﬁ f %lOXVEII %Aﬁlhg@o ﬁl‘aucc@éélgoﬂ% Yl £k 'tl‘ijeeabsaﬁ.ce of
vect or erelin sal pro er I's active
| ant I 10
YM@H@@&%@}%@% t#lfngrﬁtgﬂé‘a WBigkeli S 3Ly aﬂafﬁ%?f?o it
the vector of 7. 12. A plant_ cell g the
Regepargfiony) 10 wwwwpavé@lwnéﬁ drdspetten Reggreration

1, wherein the signature sequence is (X13

1):;@?1?{\;‘]'7’516’*(\/) (DE) QI'L) (STK) (M L) LCET) (SND) L(FY) (KR) (QEA

RTP( ST) ( AT) DQ Q QK) | ( ST) ( GST) ( RE) L( KRS) ( AF) YG( KHT) | E( G
S) KN\VFYWEQN m <- AR( QE) RK( QR) ( KR) ( X29

101 &
L0 T Al RO 5504

pol ypepti de conprlses an additional sequence in the
si ghat ure—seguence at—the dongar s 45, A —ated
po|gypep @I: Ié I\I( D ﬁg_i- orl 1

pol ypep

i de ofpEit1l(Q east 6

50

i 108w § {

y 1© SH

Q BB-INGs

2

or 16,

herg R o-GeCHol ype

pbi

de 702 4

at dseast

B54e-190

identity

: IpQER\‘.'l"_OL-QA j‘éS%ﬁ) |

r

e at-an

PTOtga Pl

L e 74

Iho

regener a

of one @

r

REi 1O-Aldg

Haagce dl

IQ

at

hér

CIICl
(

all on—_t

r 112513

At hneca

| SREEE

ence
unt

of them

quRm:AE]@é%(bl 3

no

t 1220$4

r mitl on

efF5ito e

Ncy,

c. a si
23) RWNP

ROEYREPt i d

jnat
f("KE%VL‘V“) (EDNI™

€9

(799132

11048

95073

TQ TCW)(ERNST

( DEKQST) ( ADEHNST) L( FYW ( EQ(R) ( ADEKRQS) (| LWV)
AST

(MY

Note: IQI S-Ilgl(lr/l_\esd-{eun phgsX I%K%?)Né

10pM 17B-estradiol. The number of shoots was counted on the 21st day (SR and SR+

estrad 01((5a$g‘)maTM USA); SR+: SR medium plus
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( DEKQR) L( AEQKRST) ( ASFWY) YG
( EQHKTY) r E( AGST) EAVFYWEQNF f | <A R( DEQKR) RQK( EKQR) ( EQKR)
WQ X09/0408) ( DEKQR) ( STACI GVLMNQP) L( EPQKR) LFP( M LRGT/KS286/004777

57) (SEQ I D NO

mediglangr3

each bracket

[LOTLI RS

61),

X represents any am no acids,
e X represent

ePPdak ntheuyp

represent alternatives for the respective

S5 o Y

the
of th
e the tp'ﬁil number

ofsheejs ecragrprcfaericexplanis: psraged froas Briecdiadenendert firansformation

br acket,

t he pol ypeptide conprises an NLS with the

empedm&sb.that the NLS does not change the specified

am no aci ds,

Si gpah

23) T(KV) (DE)

Uikl 236!

and AtCIRI and AtCIR2 are excluded from
t he pol ypepti de conprising the signature sequence.
The isol ated pol ypeptide of

16.

item 15, wherein the

f 1
£S. FERdaNTRohgitRERI& %E%( Eﬁ%ﬁéﬁﬁ fi(t.%%?ﬁ% )(z%tajgg\]),

RTP( ST) (AT) DQ Q QK) I (ST) (GST) (RE) L(KRS) (AF) YE( KHT) | E( G

L i s S

17. The isol ated pol ypepti de of
W‘fﬂﬁ @S¢<%t9| igfestiApoIdnpeist Pt exRlanr Whieh vepre plaisdondizar SR medium.
sequence in the signature sequence at the X domains.
SiggificAntiyemhedapid apdlefipdi¢ém greenpollyamegtrerdtiodevdsrobrious from the 7-

speci es ot her than Arabidopsis,

item

16, wherein

conprising the steps

109F dag.in SBNBEAIUST iTNgike it PNA1D, daraduydshk aimbel dfshodh &g hRo
the cDNAs in said cDNA |ibrary can be expressed in a

oRERBY iR hnedBim. tGH@ﬁil%{H AR %@ré’@f’aﬁéﬁﬁi‘ &ké&%bﬁ‘t"/ﬁhhml was

culturing said

vectors 1 n sal

d cDNA |

brary, c .

s1§ﬁ§$én?l§%éa§<e@fﬁ&ll @ﬂtﬁRi anARIJ@t

ﬁ]te.ZQ)CWﬁ# tfe FE%Q hétfhts derived

non- supportive of régen
| ect Ar abi
2 Veiﬁfé@&@@?@f%?ﬁ%ﬂ i B e osk Y Pog8 Riryed from the
nedlu identifying the nucleotide sequence of the

V%Eﬂf'}i’ﬁlbﬂoé’é‘ioﬂ dke shosts dgaiyed framsthe BhedR T pHAGIER Ieompikyst mostly

library to said Arabidopsis explants regenerating

in

appadrdd p$ bigtclestdrb.- Matrospopioxdmimtian of dreatallexsvealedithat the shoot
Ar abi dopsis explants to regenerate in said

cldt@n imadsll lcogiglibed germaditadgonatid egbrios Beedusd evdloping roots were
pol ynucl eoti de of said nucl eoti de sequence from a

otsBivkd aOdneSentang $idioAs-Rs Nty Bl 8R! dtdRnREs wak Sbserved at the

nucl eoti de sequence.

ot eetrn | Qe AR
vectors in sa

19. The net hod of

(9BEE%, G1BLARGAAGT i . ARIRAT RE 4 LD sai d

Agar obact eri um nedi at ed T- DNA conj ugati on.

met hod of

item 18,

20. The

item 18, wherein Arabi dopsis explants are

transfornmed with said vectors in said cDNA |ibrary by

particle gun bo

wherein said pla
contain no cytok
22. The nethod o
pl ant-cell -cul ture
The method of it
expl ants are Ara
of selecting a p
steps of a.

ardment 2112

& et hod of

item 18,

nt-cell -culture 1

TeRll U

INSRO¢

2S not

ni ns BgKggace all

rognt

1953 ¢

yt oki ni ns.

gl

TN

12039,

n 2ip. 23.

enP&IQ%-WFtégi%ﬁOsc

1284 /

\2360 ¢

Di HORS6-ALBHADC@X S

l78nt

969@

lopsi s
1. A nmet hod

ant cell

wherei n said vector conprises
encodi ng a pol ypeptide that enables a
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transtormant conprising the
transformng plant cells with vectors,

a polynucleotide



transformant to regenerate in a nmedi um deficient of
one or nore hornones, and ii. a pronoter that is
wa@edrwes7sn a pl ant and operably |inked to sai dPCHOBZNEM4777
pol ynucl eotide, b. culturing said plant cells in a
plant-cell-culture mediumthat is deficient. of one or,
Notg;lderpinhsrred theirhleare t@é@%@ft}rﬁlzfr Pg gaoks A dagk-eregitcall per
cells. 25. The method of item 24, wherein the
grayo rgqiepplants onliba 2% ndayl (8B maediviaher ¥} ndant(RL ercdagener at e
in said nediumis a . a polypeptide of at |east 65%
identity to SEQ ID NGOs: 2 or 16; or b. a signature
pol ypepti de: (X13
EWBTEK&%E bbb M A6 i by GIENMETIQRb(tdA kdépknsion cultures
DEKQST) ( ADEHNST) L( FYW ( EQKR) ( ADEKRQS) (| LWV)
RTP( AST) (AST) DQE Q EKQR) | ( AST) ( AGST) ( DEKQR) L( AECQKRST) (A
SFWY)

R ST RS SRS R D

57 SEQ | D NO, 61), X represents am no acids,. the
ARG BBt G e LR SEar AT BHp bRty el were
size of the domain represented by X, amno acjids in .
seleaief abd segieneraied pr @ Serpong ey Marmediamavith G0y Blegmamypipeand
single am no acid position represented by each
30bmadketfotagind Alikoyghl ypepoidtic embpydssiésl duminglts: wigther atiom
provi so that the NLS does not change the specified

prédBd)Q sabitlsial Aereal B R h@BQSS sbir@iit 2dibryob eragiobsegaddd Table 3).
vector further conprises a polynucleotide of interest.

r . :
B b S DA R M e
24, wherein said pronoter is a constitutive pronoter
29. The nethod of item 24, wherein said isol ated
pol ynucl eoti de and pronnte&,ﬁrs chem cal | y exi ci sabl e.
30. The methqd of item 24 “#WErein said
pl ant - cel | - cul t ur e Gredirueh does |notEmbryodN®m any
antibiotics gr herbigsigdgs. 31. [The nethod of jitem 24,
wher ein said |pt ]iﬁfbh@ﬁﬂtéureang'E“ gogs EOt
contaln one d o onesS: Zz— A et Noa—o1
i mprovi ng pl ant RS EREIR-Pon lef fi ¢ ;\Qﬁr‘y conpri sing
the steps of a. transformng plant cells with vectors,
wherei n said vector conprises:i . a polynucleotide
NeecApproginzatgdy 0ylpepspaisionrattued abllewes divided fool(Pesattotsmiter co-
regenerate in a nediumthat is deficient of one or

culfBfeS RIS iAlthd ABIAAS B thANRRARbERE @ Jeafoss thit Eoduced
regul ar plantcell- cuture nmedium and ii. a pronoter

' ti ' ' jqd -
soif St IRy o, Rt AR R St e B R B g6
i | ant s 5 re diu whi ch d | onal
GG ERBR SRR PolrRPRG Sherti ol gl PSS ctldoh
suppl enented with herbicides, antibiotics or both,
and, ¢ . selecting regenerating plant cells. 33. The
met hod of item 32, wherein said polypeptide is a. a
pol ypept i Beaopledt GhédR{ asssilang empsephlesplesin mpkros: 2
or 16; or
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b. a signature pol ypeptide: (X13
23) RWAPT( KEQRI MLV) ( EDNKQ Q| LMV) (EKNSTQR) (M LV) L

w@¢ DERQ@SITHE ADEHNST) L( FYW ( EQKR) ( ADEKRQS) G( | LMV) PCT/US2006/004777
RTP( AST) ( AST) DQl { EKQR) | ( AST) ( AGST)

iR R PR KRS S R A PROIR) VRGP,

S&‘%529 101) ( DEK%?) ( STACI GVLMNQP) L( EPQKR) LFP(M LV) (X 13

$-QGEER L1 apd MOK36 W CIR e digesieds with ypalnd dhekest: tlon bige was
nunbers followi ng the X represent the range of the

podislzesl with THONARIymaraser e peeccdsyetiés asmportemi afshe mprll gene
each bracket represent alternatives for the respective

w&b Relbsead By 130 A di gdstiasind [iatddepitesal-ggaly g &aelpX6-GFP vector
bracket, and the pol ypeptide conprises an NLS with the

(R TS Re Wﬁ@boﬁﬁl@d Nk% 49998 JORm&HaNIeht RRuBAR %bﬁs‘h%.gts were

amno acid e nethod of itém 32, wherein the

0 n r r te

naRi¥ dﬁﬁﬁg;g;h @ &[p igbﬁizc%sfgg& \]f'eﬁ}g n%@tgtwetrgmtl%ﬁﬁ&% 8

i ncreases, eration rate in a regul ar

-AﬁpgﬁﬁﬂEEPFU@HH¥%§E mediumis a serine or threonine
phonghatase 35. The nethod of item 32, wherein said
pl ardlihensharortemsiommanis weroylserrd in pipdaits iksiad Wi pKeyGFP as a
sugar beet, and oil palm 36. The nethod of item 32,

contrel mithe Réimbdpmwﬁhemt Kasamyaheniargel duntien dfighiobisevere seen in
pronoter. 37. The nethod of item 32, wherein said

thdedARIcRI With BX QIR Uhdl pEOGPAITIRE € The &Rk of Renamefchobhddo
item 32, wherein said isolated pol ynucl eoti de and

si@ﬁﬁs% Rffe@dh tEASMG chdn\/efﬁ&eﬁéﬁ Y Sregudd-ard 1B ARERAGn Thble 4.
tem 3 wherein said plant-cell-culture medi um
contains antibiotics or herbicides. 40. The method of
item 32, wherein said regular plant-cell-culture
medi um contai ns cytokinin. 4 The nethod of item 32,
whera4¢4§m4i444uw#gmn@d—céfégfhre regenerated via
somati ¢ enbryogenesi sR142{ TkheKaet hod RofKant+em 32SR
gfggaln g&pGFpansforq?d ‘ellsoare regengrated ﬁbﬁgz

TO0€LIES I ated Fynucteotide I Y

PR e S NI 2 R A i B YT A )
pol y 1ucbé’6tAﬂ§RZr edi X7é854 d3Hkdrot § s pBaht | 23494125
regeneration, induces plant regeneration in the
absence of one or nore exogenous hornones or in the

NbteaR EKAATY Me s@etal ®MexQpt RIEHRAHS Bo RhidMiycin, RI-Kan™ is the same
transfornatlon efficiency. 44. The isol ated

ep t :
asﬁgélizgré gcg%ﬁ (R/ wg Q&pﬂ}%}}% \t{\@e,fl{/[el]@n«%st}rg(ggg r’%l? %ﬂin‘b&% in the table are

|nduces pl ant regenerat| n he absence_of one

Frifttel TaiResE RO B0 ORI HFrSHES 0 gwor RS, O SeBS Rl ireg dependent

then1 or increases plant transformation efficiency.
trapformatien hwrmentsnpr ovi ng plant transformation

efficiency conprising the steps of a . transform ng

plant cells with vectors, wherein said vector

conprises: i . the isolated polynucleotide encoding a

serine/ t hERORPRER: PiRREIUTVVES ExpréRfbn If trudcREOTRTER ] t hat

is active in a plant and operably linked to said

i sol ated pol ynucl eotide, b. culturing said plant cells

ina plant-cell-culture nedium which is optionally

suppl enented with cytokinins, and optionally

suppl enent ed

U
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wi th herbicides, antibiotics or both, and, c.
sel ecting regenerating plant cells. 46. The nethod of

w0 t@modfes2 wher ei n sai d t heoni ne/ ser ne phosphat BEEUSR06/004777
t he arabidopsis Pol tergeist. 47. The method of item

i n t heoni.nel se t ase shares
] eaﬂ%@@ PYIR PP E i b QP Bt spttaly cloned
) met hods of item 46 or 47, wherein said phosphat ase
infel T L BB AT IR aPuishid Els) ivilepeniaves PRGULARI sidine
domai n. The above itens are not neant to be an
epéigpatistat the Cterminfs (Piss 8). bA eradbiai afgnterest capsbartpdged ba cloning in-
pol ypepti de of at |east 65% identity to SEQ I DNOs: 2
franeloflfic kading gegitre atsthg naitju¢ LadaifueMte HI3d@hsi was amplified by
contenpl ated. Further, the Markush group style
prifs EFeND ahd GRCVR 1 RDFS TR, @TTRA‘T@“GAV@@TCGA@I@A@GE@GGT

I's neant to represent i ndi vi dual Specl es covered

[sggfgﬁf o g} 1208 th AR Fer oM LG B0k 4 E@ {825 b9 Plithe 0@&&@%&%

‘ternatives in-a brac are

ce 9
<AA@%¢%@§F@6WT§§@J%%%€§§W§%3 mza D R and
97 The Plant J. 11:605-612. Aoyanma
GRAR T NP A RG] s A AR TC R GARACCATGEC SED ID NO: 46,
Mrelli, Gand Chua NNH (1995). Plant Cell
The: entipgORFa%as anppeifieddy GR3-2kint &hCTR 1 T TA\li ameplified, fragments were
Yamashino, T. and M zuno T. (2003). Plant Cel
digdsyesliwoith 444 (a2 PatP 2nd SlbnedBaidthe chkredpoadiag sifes iNpER IQ MGFP-HH.
and Chua, N-H (2001). Plant Cell. 13:2609-2618.

T consirudts wefOSRIS, pER 10GGhCI 348 Ythe Batirt- OI@!g)d Brand,
L. (1984). Proc. Natl. Acad. Sci. USA 81:47 2780.

% %&?ﬁ@%ﬁﬁ%@%@ﬁ GO fentt K it Bty
3“2” P 2SePOR I bmps speprink e PP 1 ﬁl’rﬁama%%gnaohﬁed from

Hake, .S. (1996). The Pl a 1277-1289. C ough

PERY O Using maﬁ?rs \)E 168 TA!&I“aQﬁACﬁCCQGC%‘&A@@G AGCCT
M, Nair R, and Rost B. (2000). EMBO Reports

[SEQDLND1 471 misi &L (FHTTTW TA&AC@CA(R@GEAE%K}T(EAAEH@CAA
Yamakado, M (1997). Proc. Natl. Acad. Sci. USA

[SBO IMND: 28D 1 ThEnﬂigészad PCRftfraghent w&Ohen Misentdd atalwy P@JI site of

10: 967-979; Fai ss, , Zalubilova, J., Strnad, M and
pERConGh IR, cTeatﬁl%%%F)lO -Gherbihrantisd opHeerl@a it mﬂaéélso
Fl avel | R E., Fuchs, R L. and Fraley, R

i 1888 PALSTEeRe| IR el N foE VAR
Geer lﬂi\eﬁaﬂégﬁﬁa gﬁR (i}en(ﬂ&l c%%oeg ﬁJ&C?PQ tl'%g]?nerz%glg Z{h]:{lf)mgdlﬁn as

20 02% Genonme. Res. 2002 12 1619- 23.  Gehr.i ng,
PER 00 PRERT daes alifipugh gsmafl dren%@ﬁenera@ab%fﬁaemséwm@qserved In
10: 382. Haecker, A., Goss-Hardt R Geiges, B.
cogmaskaro, shaotspyae Aeatige rQOt lexplapie cpreahned Mith pERM-GRCIR INHH or
(2004). Devel opnent. 131:657-68. Heni koff, S., and
pHEREOFERETR 1 CHEHGTabe9) 2 Mordtvenmddition of lab\SRliGt attivarion domain to the
matrces for protein blocks. Proc. Natl. Acad. Sci. USA
HI8 QodathlSEY A RosBanl, 100 did 1%%3%}6@1{60 inal (it 0
Nat ure 413:383-9. Ji, OI) and Cai, L. (]%004 .%ar}etthgglRl
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Bi ot echnol . 19: 157-161.Clains W claim 1. An isol ated

oML PP G0T 3086, SE0GR NN ST sp BNCP. T
SRR A B oS A

oI nucl eotide of at | east 65%:i dentl&ﬁ%@ Q.1 D NGs:
Gﬁ@ if {lgp fugion Preteipy asrfantionple el ee@ S‘BW&FH"‘“’ previous
regeneration, induces plant regeneration in the
dabmeTabie Dhs omehaot ragsnesaotoyanehssrvied imBiemediwm with this construct.
i ncreases plant transformation efficiency; g. a
pol ynucl eoti de encoding SEQ ID NOs: 2 or 16; or a
conpl enment
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thereof; h. a polynucl eotide encodi ng a pol ypeptide
conprising a signature sequence: (X13

WQ 3)oRMNFPTY KEQRI MLV) ( EDNKQ) QI LMV) ( EKNSTQR) ( M LROT/US2006/004777
( DEKQST) ( ADEHNST) L( FYW ( EQKR) ( ADEKRQS) G( | LIW)
RTP( AST) (AST) DQN Q EKQR) | ( AST) ( AGST)
( DEKQR) L( AEQKRST) ( ASFWY) YG ( EQHKTY) | E( AGST) KNVF
YWFONHKAR( DEQKR) RQK( EKQR) ( EQKR) ( X29
101) ( DEKQR) ( STACI GVI MNQP) L T ) LFP(M LV) (X13 57),
wherein X rgpresents any am riRIaciSes,|tRie |nSRber s
followwng the X re Ig§@nt t he Hange 8cf0the10<§)i82e of the

domai n reprgse i racket
repr esent all_%ﬁtzgﬁﬁéﬁlm%ﬁkeoreﬁé iﬁjj;i&.cl e am no
aci d positign p8EBesdantiRdNoy ebchl Bbaclfet], 102Re
pol ypepti de conprises an NLS with the proviso that the
NLS does not change the specified am no acids, and
N CrR nafberiMrGhERabl Sare Xied 168 duibaoftshsotd @ég)éﬁ@rﬁieﬁ%m 1 gram of
conprising the signature sequence. 2. The isol ated
roBPLY MG eotide of item 1, further conprising an
operabl'y |inked pronoter, wherein said pronoter is
active in a plant. 3. The isol ated pol ynucl eoti de of
item1, wherein said isolated polynucleotide is a
gene. 4 The isql ated paol ynucl eotide of item 2,
wherein said préfgmgte Ef)éiog E%@WWPPW%mter. 5.
The isol ated pol ynucl eotide of item 2, wherein said
pronoter is an inducible pronoter. 6. A vector which
c onpRoctdmnt foempainywasceebiindé agfordipg n Bannip. et Th@00 &) tAmabidopsis
of item6, wherein said vector is a plasmd. 8. The
th¥I@8a 0N agilewtlgjd (VS f seedshesre cRATEeBITIG o nOBBiedium and grown for
wherein said pronoter is operably linked to said

7 BR)YRYS keQhiaders urs| &%/M@Httlpgthuﬁg }dl@ﬁ‘ oot WRIEEE WeRArfhared by

pronoter is actlvelnapa 10. A binary

tr%fs‘feﬁ.ﬁﬁ% Z %ﬁ%& %;08[ §e%&ﬂn%sstb Y ﬁc{ﬁﬁ d & O%Iﬂf cfu'ltbﬁ% ?or A% ]qagﬁmth

€ vecC

g6 ot PG %ttFrI]’%ft\é%gti’? fogtiergie e & galup E—

. sequence S (X

ln)z‘aal FwPmruRdg e () sTrymONPL3 8 ey ey el iovsd R mesium

Wfsﬂ)T Eﬁ-gagj\@@&w@@m % 8495(634)¢ Rl CHRS)t NERVIGY, KAy thEgiGugh

wiRATY QBN RQKEIQR) th&KR) ot ¥RSlaidd Ief&sp STHACH YR MRuln{ &%) plkied on
(LV) (X13-57) . 14. The nucleotide of item 1, wherein

selddB8oR HMRBRIRIIRI-F Wb SR$). arhAsisted veralase %@JMﬁ:rbﬂbreTM tape
the signature sequence at” the X donai ns. .

CHES) TR AR A L EP B RO g%lﬁa%‘f}??a’eﬁt itNOi ti SEQ

ID NOs: 2 or 16, wherein the pol ypeptide of at |east
65%identity to SEQ ID NGs: 2 or 16 pronptes pI ant
regeneration, induces plant regeneratign in
oeroamsne BhaiBh roigs f Ths Dgeriia domeigRGHCIR ] PRl AICTR2
trace amount of them or increases plant
transformation efficiency;
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f . a signature polypeptide:
( X13- 23) RWNPT( KEQRI MLV) ( EDNKQ) QI LMWV) (EKNSTQR) (M LV) L

w@¢ DERQ@SITHE ADEHNST) L( FYW ( EQKR) ( ADEKRQS) G( | LMV) PCT/US2006/004777
RTP( AST) ( AST) DQl { EKQR) | ( AST) ( AGST)

:ﬁﬁ%L AEOKRST #ASF&%E g;] [ I
9 101n$1 ( DE%%%STACI GVL I?FEP%E)@L%EE&I\%%L
ptl%Sr% gﬁﬁ@%w Cé?ﬁt?%c%ﬁﬂ% coIsEues RHETE L and AtCIRZ
follomnng the X represent the range of the size of the
PERIMeGhCIRIBY 233 fereddimg aX 1- Hi af (GIHAIRAS wian made nshitiag ldat1-Pacl
represent alternatives for the respective single am no
digssted IO ptddast sfgpinese GREL byl @ACIR INZcket , the
pol ypeptide conprises an NLS with the proviso that the

(dﬁkﬁ&ﬁﬁmwmmwdmgmém@) EBEOD A4S iafche
AtCIRI and AtCIR2 is excluded fromthe pol ypeptide

co&%%ﬂ%glggﬁlgtgé gfpéltkgj;n %ﬁfgﬁﬁﬁqéﬁ@ﬁfwﬂ& &FT%GZZ' a%ﬁ'z%a ?sda fagion of

ture se

H R Ok LR 1) I G P e G BB A TR
(RIS o i by iSSPy ARE e RS Arve odrimest G

S) KNVFYWFQN HKAR( QE) RQK( QR) ( KR) ( X29
At381) 26K (STATALMSPLICAAY ABRTAGAGATS B TTGNBEQHR NO:
i sol ated pol ypeptide of item 16, wherein the isol ated
50pahy peplildeoc ONAMTASST TOA GAA TGOABRT GERARATA TCT)(BEQ ID NO:
signature sequence at the X domains. 18. A nethod of

41Zr%s Ghd POTRith BF YRR EH-eROIR ENT HPNB §Re41e PERY 0€ThAIRAN2C2 (Fig. 24
dopsis, conprising the steps of "a. constructing a

BB ARG e B b bR s
U S Rl b Lo P o

|n lant-cell-culture nediumthat i s _non-supportive
gk RESHL O HIC TR NG R WerR simyas &e dreengpty SeqieichFRY in
A«abldop5|s explants regenerating in said
incamg ctekinincimdepandentstioairpgeneratige ot inyronigeitiagsformation
nucl eoti de sequence of the pol ynucl eoti de that was
cffitiansf @rthegreberemos aytdkinld\he), pBRAOYGHAIRSHIL G2 A aBRAGPSI S
expl ants regenerating in said plant-cell-culture

GRER M di eARRhew aiiif1 hétivivyah isiRR s yerkiA M EepbRient shoot

regenerate in said plant-cell-culture nedium and g.

re#&%&zﬁfo’nrbg uﬁp&%’ﬁ%@&{ sfithbd6h %e&ﬁbflﬂ“ﬁ{‘é }p?e‘ééﬁ g%fgff&ggl:?fg%ERlo-

cel neS|Z|ng a ynucleot i

sequen Th 0 8,
ST et gnlavxlarpme? Wé%msm SRR e Bigegpce of
vectors. in said cDNA |
2112\@%%1@5@0 B alsg wémeét%aotwwra@@ﬁ jgistabesmce of2ipfryokinin)
met hod of item 18, wherein Arabidopsis explants are
(Teblerdf An icresiintehdiffaicdce/eewoesp R GGLETR BNIC? piyt pER1 Gry
particle gun bonbardnment 21. The nethod of item 18,
GRUERIN2CB@bsthppte8EQ TR INOL M fnd Ko)ieal shon ®o#SKRRIGRP (SEQ ID
contain no cytokinins or trace anount of cytokinins.
N@ZS 9)“3%&1%@@36 ﬁi‘onbﬁa@fﬁe]tﬁcleﬁpﬁﬁﬁizﬁt@l@ ki@nal (Tinland et al., 1992).
pl ant-cel | -cul ture nmedi um does not contain 2ip. 23.
The nethod of item 18, wherein said Arabi dopsis
expl ants are Arabi dopsis root
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explants. 24. A nethod of selecting a plant cel
transformant conprising the steps of d. transform ng
w@b@net | s with vectors, wherein said vect orPCT/US2006/004777
conprisesiii. a polynucleotide encoding a polypeptide
that enables a transformant to regenerate in _a medi um
Therefore; thistmefif mesesye #or Ruckrst HESRRE siemal GhGIRdrasdot er
that is active in a plant and operably |inked to said
Gh(3RINR€d. pol ynucl eotide, e. culturing said plant cells
in a plant-cell-culture mediumthat is deficient of
one or nore hornones, and f . selecting regenerating
plant cells. 25. The nmethod of item 24, wherein the

POl yipgRE-tesl@iddi RaGhenRbp) &a:tm bh@ASERNBNE ol in hREANSFAL €
in said mediumis a. a polypeptide of at |east 65%

he%%%@%%ep |1t%| §C§§§E§B Jéﬁﬁencg oPTL 0P @E@ DG %)) e tfie C-terminal

3 PT(.KE EDN L EKNSTOR) ( | .
B s o UL
FWWNﬂHAQ’HJQEKHI%?T MSQ
PreteExORe oA pye@m\m?)a eonine residue in the peptide. To see if
( EQHKTY) “"E( AGST) KNVFYWFONHKAR( DEQKR) RQK( EKOR) ( EQKR)
pho(i@r &g KRy ( BRAGK Guy. pifpIQR)thy FROKR) ofFunhicl/y¢laed proteins,
57), X represents any am no acids, the nunbers
thicOhih® W8 O tef %@Iﬂlrﬁﬁs&ﬁﬁtateBersﬁB@lﬁectéd futagehasis wfentdde either
domai n represented by X, am no acids in each bracket
aS}Saa?ﬁé Qﬁﬁ'@ﬁ ol BEARL 'pl’l@@hf)gﬂatfoﬁeof QSRS LA MBatSh P&is@a@fﬂ no

p03| ion represented by each bracket, andthe

AR R TN Sy Azt o
i Ave Y SUs kU ﬁ%@tﬁﬁ@'{%@@%ﬁ%ﬁ?ﬁ%@ upyisian st

of item 24, wherein said pronpoter is a chentcg
anphidigeiion of Prapfot errts PEhGHRd T8 Aogssetiy dEny gt Wefrsoiscs by

said pronoter is a constitutive pronoter. 29. The
PGRetiking prifner peGR45-2HBB @Prand alogef] éppER &t EGFP-HH. pER10-

pol ynucl eoti de and pronoter are chem cally exicisable.
GROR 1ThegdDri&atnidirly heds 24ng pheersiGh(ERil @188DU (SEQ ID NO: 53)

pl ant-cell -cul ture nmedi um does not contain any
mﬁ@ﬂkﬂkﬁ?ﬁQ@DEQSEQWPHQ®d§® 31. The nethod of item 24,

wherelin said plant-cell-culture nmedi um does not
contain one or nore hornones. 32. A nethod of
inproving pl ant transfornation efficiency conprising

t he s of a l, ant
vect F1 ng{ih ST C@@E\? P‘%&lgm tgg IPH% %phance
polynucleotlde encodi ng a pol ypept i de that enablﬁ a i
trang ERRRdTERThC PEPSPREGOR it SheRIdPEAPRAGE 1] e absence of 2ip
deficient of one or nore hornones or increases
whitg@hGIRit TBHA mas enlyrmarginaljy veepk gried eomphited te theyyidd-type GhCIR 1
medium and ii. a pronoter that is active in a plant
(Tabid 79PEHe® Fiyidinks kgihestahataimbniphobitoeylated Y RUEPESEQAD, NO: 65)

culturing said plant cells in a plant-cell-culture

mBBes With1 Mﬁﬁ'ﬁubﬁs Sthé ONALN-rSHRB HESTBIRE. eldle&‘\éfbtré the threonine
cytokinins, and optionally supplenmented with

regﬁﬁzp ncthg%%xaﬁe%lhp 11’1%' b %ul?sctmﬁé’& B‘y nét Hegatlvely charged amino acids,
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c . selecting regenerating plant cells. 33. The nethod
of item 32, wherein said polypeptide is a. a

w@odoypeps: de of at | east 65% identity to SEQ | BCTMIS200004777
or 16; or b. a signature pol ypeptide: (X13

3 PT( KEQRI MLV) ( EDNKQ) Q( | LMV) ( EKNST M LV) L _
anfinsé }‘i(nﬁt)gﬂ@?}%%lﬁ rge&@r{%&ﬁm@@tﬁmﬂm or glutamic
RTP( AST) ( AST) DQ Q( EKQR) | ( AST) (AGST? ]
ac{ Yot AEForRs Prefasbihy@on-negatively charged amino acids are neutral

( EQHKTY) | E( AGST) KNVFYWFQNHKAR( DEQKR) RQK( EKQR) ( EQKR)
anfiX@ Acill) k) & DEMOR), (cSTabe Guk-iidgR)d, (SSRQKRP BRI, bilifel pidine,

57), X represents any am no acids, the nunbers
gl @hé, Beiddalbhige ¥nd ﬁp%t@iéﬁﬁi Nbe praRe®lihe hbe-nsta R eBf cHaf®d

domai n represented by X, am no acids in each bracket

o r‘ . r‘ D
e P e RSy S RRE AN AR B8 fede 08
L RSB RTRAL S et o 7BE B8 BR0 o

neth?d of iten]32,,mhefein t he pol ypepti de that
negaiyi e ehatesd ARigP SriddR flaplier egenerate in a nedi um t hat

Is deficient of one or nore hornones or ) o

i ncré&a&bSiRYkases d ¢ydekipmriadependent et spgeneration activity by the

plant-cell-culture nmediumis a serine or threonine
plpkpisphlatiasef T'3Y it cEhderiefetred that ovérenpBRRsiomhEtheomng/adrihe

plant is cotton, naize, soybeans, rice, wheat, barley,

plvdgiadt e etill hatla Sinlilapaffet a8 Bverldh@rd¥gibh 0d GRTIRL.exn 82imple of
wherein said pronoter is a chemcally inducible

sug{l g%sﬁpﬁﬁtase’ﬁs oﬂ_@ﬁlcg&éd"ﬂdthgfaribﬁ%ig%olt\?%%%'fs_?} E}ZOZ?%{L& (Yu et al,

er 1s a constitutive pro hod of
' 3 er ei id isolate L, youci i de. N
20055 s renti B SRR il Pl SR KOS e R B ave o e
item 32, wherein said plant-cell-culture medi um
oveEFkBiessdant i bi otics or herbicides. 40. The method of
Item 32, wherein said regular plant-cell-culture ] ]
medi {fetadlad examsinaijeroid sefwrency aligniomns ofeuselkelgelated pretems (Fig.
wherein said transforned cells are regenerated via
2)sevaiddctherthe YogbBRR $$18Q IDNOTHE meiflis thllofved tbgronB23 amino acids in
wherein said transfornmed cells are regenerated via
Afllcgeasugengsidl tod43. anfihe atidolnGeAIRIQLY antheatidyia ACIR1 and 54
itenms 1, wherein the pol ypeptide encoded by said

aRQbYRHS e RIERES TPkt £fle LG rRIAMLRSRhaRt e¥tﬁ1ésion accounted

regeneration, induces plant regeneration in tt
ahsence 0 0 ; r . .
fO{ &aecvéﬁ%ar%g%crl}(_toqg € %}ﬁéﬁ%ﬁﬁgﬁé?p%@?éénggkég& 6%%%?1%1;18{3 ﬁ'uﬁtl&tf 6f
Ab(rgag o%l}e -It%?nil;e;:l gﬁ%ﬁ{qg %ng% éﬁ (ﬁl-lr{gﬁgl \%%: cf;{l)%gq P}SSCR using primers
recited by c above pronotes plant regeneration,
GRAZaEGIL RANAS B ER SR T AMAANC ACAGHS e b (T G) (SEQ ID
nor e exogenous hornones or in the trace anmount of
NOh &%), BHeddNHieasiBtud! FIIR 16-GATTR PAAEHH Qonehildddn®nsdstigible
45. A nethod of inproving plant transformation
L _ . . ¢ . '
oG SR Sl 5 R8O BT Oncraion
ises..I . the.isolate ol.ynucl eoti de encad
(3B DRt we MpHS T SouBRy B R BT i et

is active in a plant and operably linked to said
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i sol ated pol ynucl eotide, b. culturing said plant cells

ina plant-cell-culture nmedium which is optionally
waepplhgitent ed wi t h cyt oki nins, and optional | y PCT/US2006/004777

suppl enented with herbicides, antibiotics or both,

and eI ecting regenerating I 46. Th
anghehtGHR2 5t deletesicpEon. FoBiegs cutter gﬂ@éﬁ?%@‘%@@ faggie, which was

phosphat ase is the arabi dopsis Poltergeist. 47. The
achisvérbbly ofie-stee RCRSIsingeiaera GRE-2 anh GBETREIZ6ANe

phosphat ase shares at |east 65% identity to the
(TATARAIDPA AG ARG AAIAIHT AA TGHAA A T TGET OGS CHNGA AR (SE@ TOMNO:

47, wherein said phosphatase is preferably a nutant

56 Eﬂi@h@ﬁcﬂaﬂ%@@ﬁ%Ehﬁ segit Bl @abROBER] @ GhCIR 6823 2E). This
EQUENCE LI STI NG <110> Unknown, Draft <120> Novel

s REATLD kB NGB0 R0, PO TR
infntdl Sl ssitaaglatyEaat by SR P ERaVRkT

agt agaaaaa ttcccatgcc aatcgctata 60 caccctcctt
attttttttc tttttaaacc aaactiétléda aaccctactc caataatcaa
120 tcaaaatcca aatcaaaccc tcattttctt tatctgcaaa

t ggaagdigsireggcggegge 180Rbgt Y8t ggag Rigaat t S&dy

gt ggaagBRIOacgaaggagc aaad aagéki:dgct tlgaaagc 293051

ttgt 30%@{3103@@@9@1&&@9 aacgccasyi:79Cct BIUCHPa 1vesegGaaat

b o

aaccag RGeaagct ty at gﬂ&ﬁ%gat ¢t 9aaggegaa s
agcagad pﬁl@éﬁ@ﬁitﬁ%@it A jf’i gat 2aceg ggﬁs ttcac
420 cat al@‘?’ﬁg acc tgt t"ilg t d:(:(:t(:(:t(: %&jﬁ
gcaccadtiglO gt ekt t 4t gt acdéE107

agct gatpfdll%@heﬁild‘é&\ﬂiﬂag@ct t ﬁQﬁtﬁéccthagt gt 2838685
cCcCcaag@BRI -GhCIRINAL t aght cadll+-S8aadlfaaddg 1g2agdect at
t ggt aagmR 10660 CIRAEHYL Ct CO t at 1931ag3a (Cggaaangetss
tatgat @@Gﬁ@ﬂ@ﬂﬁ‘@%}ﬁﬁ C@cct gai1660 AGLIAadRGH+478
t at acact m‘mqﬁt@gcg% gggcd;act aa 34 6af gpcoag
720 ac% Ogca%_}:i%g tgttt§§g76
aagaga 80 tca té
ttcat gt@%loa@b %@A&}b‘%t 9ot PPt t”g?&gg]ac 2846740
cat gaaagta ataatgaagg ttctggggaa catcgtttca ttgatttctt
ct gaaagtga 900 ttggggggt g ggggaggaaa tggaaat aaa
Notat REa®Jgheditmh gatst i0ad/ agedods $Ra S Metiivnaplyg @M estradiol. The
taatggccat ttgagtattt gaaaaaaaaa aaaaaaaaaa 1010 <210>
nuintse? bl shoddws2dotmntddRhahd 715t @6y (S 2hd SR Jred) 98y p0Yany (RI and
hirsutum <400> 2 Met Gu Ay Ay Ay Ay Ay Gy Qy

Rg Me@a 'ﬁ%ﬁ[‘llL&%erﬂHQhJ fa%le!a??r@ the tétai—ﬁurﬁ@er%’f%ha_&%aérygalgdf root
y

I'e Ser Met Leu Gu Ser Leu Tyr Lys

explants, averaged from three independent transformation experiments.

Example 11: Signature Sequence of Cytokinin-Independent Regeneration Proteins

From analysis of Fig.2 and data presented in Table 1, 2, 5 and 7, we concluded

that functional proteins contained a C-terminal extension of about 50-60 residues (50 aa
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20 25 30 lie Arg Thr Pro Ser Ala Asp Gn lie @n Gn

lie Thr Ser Arg Leu 35 40 45 Lys Ala Tyr Ay Thr lie
wWaRWw74761ys Asn Val Phe Tyr Trp Phe A n 50 55P6DUS®N6/004777

Hs Lys Ala Arg Gn Arg Gn Lys Gn Lys Gn Gu Asn

. a.65 70, 7 0 lie Tyr lie H.s Hs .

in GRERY o5 R a CTRT And ¥ e i A TR 2 bk Rergeon ol progoins had
Pro s Thr Asn Val Val Cys Ala Ay Pro Tyr Phe Val

lesspan bhaa inghpkoremnalgxiension (1f 82 g %/R&n Saaip Atlgdp48P pnd
Phe Tyr Pro G n Cys Pro 115 120 125 Lys Val Leu Leu

GIFEIR 13d5 CAr WeSaso have fhysl thatgGICIR IGAYCIR Iganiar At(IR 2, WhiGh have
135 140 Ay Lys Thr Gy Lys Ser Leu Phe Tyr Asn Ay

cyfskinifliAdeh¥hd s Bhddt SegbidradaPackify 18@relddmMBi e¥AbnE iR luding 1) a
Ser Pro Asp Thr G u Asn Leu Tyr Thr Gy Ala Phe 165

PRI (SN R Rl T B
Stk 51 P T o il ATl e R

Thr Thr lie Ser Ala Ay Ay 210 215 220 Val Asp Asn

phosrhorylgtiegepeandhe Adermiyys andyh) 8 -tegninagexfengian tarthe PRELFP (SEQ
225 230 235 240 H e Asp Phe Phe <210> 3 <211> 1236

IDID2 65 DX apeptidts. Ahadsi fulprgssan b aktrapotateddi@t-a @gnature sequence. A
ggcgcgccat ggaaaacgaa gt aaacgcag gaacagcaag cagttcaaga

NL§ gepeacsai’ noDsinganagay specifad maipatia tled gganaakejeunce since it can
tttacaagga aggaatacga actccgagcg 120 ccgat cagat

bel 16 &H6PAR N AC AP rBANUCad [bRYhOE Abs £ AGe RSt MLh@IRASEARATar the
180 acgtctttta ctggttccag aaccataagg ctaggcaacg

T R e [
T S R S TS

tccatacgtt ataggttctt tttgttgacg 420 acgttttctt

ceflplag pRled AMRGHHEBHAMCEY aaagegt a t gaattacat ct ggact at g
480 aaagaactta caaaaacatg tcattaaata catatat aaa
t at ateagetutagequengy e apacemtthatds alje to gugaca platdransformation
tttgtttttt aaaattttaa cataaaaaca tataatcgga 600

and@ggiadgdaddptadat eapacrbifgoiacdeitdd 4stfoRgead:gtt t at cagcaaa
ttatgtactc 660 tggattagca ggttttatgt ttgttttttc

(Xawgftwmm@E@@Bﬂsmﬁmm@m@@DMW?(&K)(@EA)G(IU
ttttttggtt atgaagtggg ttgtgtcagt ccgtactatt tacagcaagc

Réﬁ@g}z@%@@ggg%g;(g%gﬁg&ﬁ}Eﬁéﬁgﬁﬁﬁsdyé@&ﬁ*rﬁ%?égﬂmVFYWFQN
HKAR(QE)RQK(QR)(KR)(X¥ ' EK)(STACIGVLMNQP)L(PQ)LFP(LV)

(X'*57) (SEQ ID NO: 60)

wherein

X represents any amino acids and the numbers following the X represent the

range of the size of the domain represented by X,
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caatgtgatg attccaagtg gtggctacga gaaacggaca gtcacacaac
at cagaaaca 900 actttcagac ataagaacaa cagcagccac

w@a@aa4gera atttctccga gttcactcag 960 attt gacarer/Us2006/004777
tttgccctcc gtgataactg ttatgccggt gaggacatta acgtcaattc
1020 cagt gacgg aaaacactcc ctctt ttcc.tct%ca cct
QAR AP R RIGESEY AieBativ GdPatgyRRsItiag: fEcagrple,
ttgcccttgg tagtgattct ccggtggatt gttctagcga
RWHRDBEYY (486 D NGS5 6 guns gt 8 VOURS 68EQADNO! FBLargei NPTV
tttcttttct ggtggttcta cttctactcg 1200 tttcgat agt
(SBADIT@A6Y), agl thepactin caaiptisss dh2F6S w2thQke drovidd rat ONLS does
<212> PRT <213> Arabi dopsis thaliana <400> 4 Met Gu
1109&1%1% H1e\égéciﬁ§d‘atﬁirﬁ> delag, é}riﬂtldﬁ{%rﬁﬁrartss% uepRés ANcH ad WRICIR2 and
Asn 5 10 15 Pro Thr Lys Asp nlie Thr Leu Leu GQu
Atﬁ?[@l Leu Tyr Lys Gu Ay 20 25 30 lie Arg Thr Pro Ser
a'Asp Anlie @n A@nlie Thr Gy Arg Leu 35 40 45

Arg a r g is lie Gu Gy . Phe Tvr
R e e e P e
Lys Adn Lys Gn Gu Arg Met Ala.65 70,75 80 Tyr Phe

witkont ghageme s fanetians VeyjustRsthesaaticat gaisices e beGh s to define
Pro 85 90 95 Pro Cys Ser Asn Val Gy Cys Val Ser Pro

theryeighyef dneino @rid s@ntarily al adyy thomogtromseqningsedpparigjfer sequence
Met Asn G n Hs Ay Ser Val Tyr Thr Asn Asp Leu 115

alig@fedt2nd lhetholb gy sbrgh As g., BEA STedeavby is teeBIPFOSUSE ser@s pf matrices
Gy Tyr Qu Lys Arg 130 135 140 Thr Val Thr G n H's

(HehitoENbad BdhildeTt! 1567). A&wngiﬂ@enﬁrmﬁmwm isA¥fen 14bdmft matrix for
155 160 Ala Thr Arg Met Pro He Ser Pro Ser Ser Leu

. . - o1s T
e e T P
bt SR B Sl 18 B B e postions
Asp Gy Met Gy Ser Ser Ser Phe Al Ser .As.
Wiﬂlgargg%{e@ Ml(@@g that We\«é‘l at Eﬁﬁt Qydn gg%]ggglﬁé %ﬁ?tlﬁﬁlgn table, the
Gy Arg Gu Gn Pro Phe 225 230 235 240 |ie Asp, Phe
sighirSerquense for g pReeinThit isehle trhenhapcs e tragpforastionsnd
245 250 255 Gy Asn Ay Leu 260 <210> 5
cytokinin-independent regeneration may be expanded as follows.
(X'*#)RWNPT(KEQRIMLV)(EDNKQ)QULMYV)(EKNSTQR)(MILV)L
(DEKQST)(ADEHNST)L(FY W)(EQKR)(ADEKRQS)G(ILMV)
RTP(AST)(AST)DQIQ(EKQR)I(AST)(AGST)
(DEKQR)L(ABQKRST)(ASFWY)YG
(EQHKTY)IE(AGST)KNVFY WFQNHKAR(DEQKR)R QK (EKQR)(EQKR) (X**"
101y DEK QR)(STACIGVLMNQP)L(EPQKR)LFP(MILV)(X"**") (SEQ ID NO: 61),

wherein
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<211> 708 <212> DNA <213> Arabi dopsis thaliana <400> 5
ggcgcgccag ttgaggactt tacatctgaa catgtctttc tccgtgaaag
w@et@gasgert 60 acgtggcaac aat aacggag gaacggggarCT/US2006/004777

gaagt gcggg agatggaatc caacggtgga 120 gcagttgaag

?-.1288 act at ctogttt %g@%@gg@@%t { gf?lgt CC gg agge%ggtct L

at agagagca a aat gtttt 240 ctattgottt cagaatcata
ralwg@gﬁla?g@@eaofg yeeagadariesnigtya¥a t ct ccattga 300

ttttgatcat catcatcatc aaccatcaac tagagatgtt tttgaaataa
gcgaagaagadsSit Wragtet acpgagnicpdiagmtjsefior thyhpesgfaga dor example,
attacaactc tttccggtga attcatttga 420 agactccaac

RWSPEERY!) gSE@ (ha¥a! 65)Gn&as Hag RYGSP AR (SEQUaUNOa6 L IRWNP TV
480 tattcgagag accaccacga cgtcgttttc tccatactca

(SEQ@N@QQ gipaaat gga 540 acatccaccg ccattagatc
ttcgattaa ’ctttctttaa gtcattgacc acaataacaa 600

I
S S e R S A S T S e

Ser Phe Ser Val Lys Gy Arg Ser Leu Arg Gy Asn Asn
knpwn ti@ity polgpepiidel 5.9G ﬁ;rgaimtomi@se fh@cmyge@y@m@vnwr@tem (GFP), B-
Asn Pro Thr Val GQu Gn Leu 20 25 30 Lys lie Leu Thr
gliiporli€ise POTSAretic, Ay K3 ivisdried ifin @ prbieinRp dorfing filshon @bteddwithout
45 Asp Gn He An Lys He Ser Thr Qu Leu Ser Phe Tyr

suﬁt%nﬂﬂy §ha{ﬂg§s ﬁth@Ero@&n@a@tlﬁW Th¥ s NndMioPhontYor nldrB of
Ala Arg Gu 65 70 75 80 Arg G n

AR 1 i 50 o i i
oG E3 SR B L Erion s

120 125 Phe Qu Asp Ser Asn Ser Lys Val Asp Lys Met
nopekpnge shorgpgeifipy amanp aos¢s- 135 140 Asn Gn Tyr Arg G u

Tyr He Arg Gu Thr Thr Thr Thr Ser Phe Ser 145 150

155 160 Pro Tyr Ser Ser Cys Gy Ala Gu Met Qu H's

Pro Pro Pro Leu Asp 165 170 175 Leu Arg Leu Ser Phe
LEethnd3O 12230t 6f cohibfitativd bRdssich6ld. GIRTRS and ArCIR2 in cotton root

explants

To further demonstrate that GhCIR1 enhances transformation efficiency in cotton,
pX6-GhCIR1 was used to transform cotton root explants. Surface sterilized cotton seeds
(Coker 312) were germinated in half-strength, sugar-free MS medium. Root explants of
about 1 cm in length were pre-cultured for 3 days at 28°C in MS medium supplemented
with 0.1mg/1 kenetin and 0.1 mg/1 2,4-D. Agrobacterium culture (AGL1) harboring pX6-
GhCIR1 or pEX6-GFP was washed and adjusted to about 0.3 ODggo units in MS medium

supplemented 0.1mg/1 kenetin, 0.1mg/1 2,4-D and 100pM acetosyringon. Pre-cultured
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<212> DNA <213> Arabi dopsi s thaliana <400> 7

ggcgcgccaa aatgaaggtt catgagtttt cgaatgggtt ttcttcatcg
wo gggaseenc 60 at gactcgac atcatccctt agcct aagcPCT/US2006/004777

gcaaacgcct ccgtcctctc gcccctaagec 120 tctccggcag

ccctecectcec cctc ttgtt cctcc ccactft
roqleepplzats Yers Ao ﬁm@é SW&@%?%&%%%&&L@ %@JA Attt blletty
aaaatttgaa cacaaacgag 240 accctcctca tcaattgga _
blettegchy: it fliergugen Heaast plgiaves gubeed abdEaso id MS medium
agat agggat acttgagatg ttgtacaaag gtggaatgcg tactcctaat
supeitmanted gath3bm gt tzgagrahwatdes A Oatpd ANeA c1 Wygl/ Heagimycin and 300
acgggaaaat cgaagggaaa aatgtgttct 420 attggttcca

mgRaefAB@AS. TICCHGEER 9k IREBYAAGES afRRUAGGEE EndECilE 68008 month
480 gcctaagttg ccaaagcagc ttcacgacca ctggtgtctt

ard QAL GLARORGh AREH A 985104 0mAYRCARGRAT R LRGN ER over-expression
ctagacatta tgagagaacc aatggtggag aaggaggagt 600

t
of R e don it nd AR AEF A e PAAAARP TR PAR. HhtRmore,
ct at ggcaac tacttttaat aaaatcattg 720 acaat gt aac
oot BB L Fillictre erichiaes Bt igadueeaagaPgart 8 at taa 775
<210> 8 <211> 251 <212> PRT <213> Arabi dopsis thaliana
<400> 8 Met Lys Val His GQu Phe Ser Asn Gy Phe Ser
Ta®ér8.Ser Trp Asp G n 1 5 10 15 His Asp Ser Thr Ser Ser
Leu Ser Leu Ser Cys Lys Arg Leu Arg Pro 20 25 30 Leu
Exﬂeﬁn{%hm Lys Leu Ser Gy Ser Prp Pro Ser Pro Pro Ser

cop§ttucith ‘Skaﬁ”(‘éﬁﬁ befotgﬁﬁ(p}ﬁltsﬁg TrafforfaBod BfficidiRy ASP

t—Ltys—Asnh e /-\lg6l() iy

i

PV o Thr—tys .e Gru—H-5 Lys Asp—Pro—Pro—His—65 70
pXsCaRD577- 168 $T25 CPH21leu (‘ uThr Hs' Pro Gy dvy

Thr Arg Trp Asn Bro Thr An G u 85 90 95 Gn lie dvy
Edpeginlegti2 3§ u Met Leu Tyr Lys Gy Gy Met Arg Thr Prp
conPPuciPa 110 Asn Ala Gn An lip Gu Hs lie Thr Leu
DMl A I TS el
p};é'élﬁ\z Arg g_u_ﬁ 595\Ic G } Lys Arg \Sh—Ash—|Le

l'ie Ser Leu Ser Q/s 145 150 160 G n Ser_Ser Phe

Nty Trpnsfomhatia® gftivigneyRl @alAgl@tepira@ thepersgpfageiof kmnyp@gresmtant
170 175 Lys Thr Arg Thr Ser Ser Ser Leu Asp lie Met

calli gveditotaPronbdrto vapladt8 Qsetidhr d@0Oul@red with AgrobaGianivpesirains.
Val Gu Gu Asn Ju Tyr Lys Arg Thr Cys Arg 195 200
205

Thus, one aspect of the present invention relates to an isolated polynucleotide
comprising SEQ ID NO: 1. Another aspect of the present invention relates to an isolated
polynucleotide comprising SEQ ID NO: 15. Another aspect of the present invention
relates to an isolated polynucleotide comprising a polynucleotide of at least 65% identity
to SEQ ID NO: 1 wherein the polypeptide encoded by the polynucleotide promotes plant
regeneration, induces plant regeneration in the absence of exogenous hormones, or

increases plant transformation efficiency. Another aspect of the present invention relates
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Ser Trp Ay Phe Gu Asn Leu Gu lie Qu Asn Arg Arg
Asn Lys Asn 210 215 220 Ser Ser Thr Met Ala Thr Thr
web@7h31161ys |ie lie Asp Asn Val Thr 225 230 2BGI/RED06/004777
Leu Gu Leu Phe Pro Leu Hs Pro Gu Gy Arg 245 250
<210> 9 <211> 689 <212> DNA <213> Artificial <220> .
to ampisglstedynelyrweleptide rRmprinng a p9lyHleptige oERGREt ORl 1denity fp SEQ
and VP16 activation domai n <400> 92577-166. ST25
ID N2, gidgebegindbapolyaentidegyemsted ba gl pajynugiantide pranedesiplgeic
aatcgctata 60 caccctcctt attttttttc tttttaaacc
regRa@atiog daducaaphat gtirapatiadtechact2 0 braaaabroxogenous
aat caaaccc tcattttctt tatctgcaaa tggaaggtgg cggcggcggce

horkthed Ird84:88:R8 F%ﬁ@&ﬂsﬁﬁﬁﬁﬁ&i SERAHE F.JAA6BEOGPGHT the present
aaat aagcat gcttgaaagc 240 ttgtacaagc aagggat aag

in\% SE Pe%?% to ti%&t‘é&%@l BG83 R B pAn ?L t"l’}gﬁlcﬁggde encoding

caaagctt atggcacc ty]tigaaggcaaa aac tct attggttcca

sefft R4 Rridther Bty T Ry PRRASE- DRI AR e
L A COCSaRACC, o SRS, ORI Sy

acgcgctaga cgatttcgat 540 ctggacatgt tgggggacgg )
of fyatressot myenfrrrcchtggdo an isabtstrad muskpatite eaprisnga polynucleotide
ccctacggcg ctctggatat ggccgacttc gagtttgagc agatgtttac
en€gRL @S polybehld thgaadhoes plaagicpepuitpy, rlteespl @ r@B8feration in
<210> 10 <211> 176 <212> PRT <213> Artificial <220>

th& AR Brice I HnB 8t hfor&etsehstfthortbhd¥EbBineade Blant trifiafclamsion
and VP16 activation domain <400> 10 Met Gu Gy Qdy

ot T PO i el Loy BB M R 2y
oy DRy R Rk RN R IR ALRE 17
BRI AR ES T KPR SRk REA b B OB AR n hys G
G u Asn Leu Ala 65 70 75 802577-166 . ST25 Tyr lie Asn
RN SHAT D UAEKROHASTHAGHKF)y Ala G n Leu lie Asn 85

90 95 Ala Pro Pro Thr Asp Val Ser Leu Gy Asp Gu Leu
(DEKQRAYABKREY)(ASFWY)YG

(EQHKTY)IE(AGST)KNVFY WFQNHKAR(DEQKR)RQK(EKQR)(BQKR) (X**"

101y DER QR)(STACIGVLMNQP)L(EPQKR)LFP(MILV)(X'**") (SEQ ID NO: 61),
wherein

X represents any amino acids and the numbers following the X represent the
range of the size of the domain represented by X,

amino acids in a bracket represent alternatives for that position, for example,
RWNPT(KV) (SEQ ID NO: 66) means that RWNPTK (SEQ ID NO: 67) or RWNPTV

(SEQ ID NO: 68), and
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100 105 110 G u Asp Val Ala Met Ala Hs Ala Asp Ala
Leu Asp Asp Phe Asp Leu 115 120 125 Asp Met Leu Gy

WO 7/@476Asp Ser Pro Gy Pro Ay Phe Thr Pro HGI/LISD06/004777
135 140 Asp Ser Ala Pro Tyr Gy Ala Leu Asp Met Al a

Asp Phe G u Phe.du 150 155 160 t_ Phe Thr
Asp 1 BFOIERR CRERRrTes énﬁﬁﬂg‘; Wik thanwwhg @eﬁ@rﬁ flpss nppehange the
1.70 175 <210> 11 <211> 1652 <212> DNA <213>
spewifi¢d anging|acidp and theppatsingyxstudes PrEor@BhSSARERSES sSuChiagerteIR?. A
GhCI R HD domai n, VP16 activation donain, estrogen
prefeged dpoatyredodquenne #nd put ati ve nucl ear | ocal i zation
signal <400> 11 gcgcgccgga cactgacttg gact gaagga
(xGraperR@aiK VO QI 96 T FHTt Ai(BT)(SNDIL AT KERY@EA)G(IL)

ftttttttct ttttaaacca aactcccaaa accctactcc aat aat caat

T oo

} 201 t
S ERERCIG A o S FE A S R T
C6a c. 300 tcaaagctta tggcaccatt gaaggcaaaa
Q&E&Mﬂ%@@&&tccaa aat cat aaag 360 ctcgtcaaag
gcagaaacaa aagcaagaga atttggctta tatcaaccgt tacattcacc
whepginat cat cat cg agct caatta attaacgccc ccccgaccga
t gt cagcct g ggggacgagc 480 tccacttaga cggcgaggac
gt ggk grgpgnts gop bgpdmgridspg dheagaubaya followyag he5a@present the
tggacatgtt gggggacggg gattccccgg gtccgggatt taccccccac
rafCifeRdse€ o 006 demhAcggRgmddctggAt at ¢ gccgacttcg
agtttgagca gatgtttacc gatgcccttg 6602577-166 . ST25

gaatf8a6 9891 AL GALEY Yo FalcACAtctlMived B9 AR ?ééiti&ﬂ g89stasle,
aacctttggc 720 caagcccgcet catgatcaaa cgctctaaga

gkecC
R e R S e A B e TRASREF RNy i
840 ctaccagac¢ .cttcagtgaa gcttcg a.t cttac
(SERLEN0E 08 GELautE SooBetpyLe oa o ae gaidibat the NLS does
t gggcgaaga gggtgccagg ctttgtggat ttgaccctcc 960
noh thpnge spyipeeitiad e w@saaaﬂgh@er@feng grealudps paier 8t sqpepeassuch as
ggtctcgtct 1020 ggcgctccat ggagcaccca gt gaagctac
AMCHRR! Hattber, inaativh g€ bee it IggRcddgaroEB8d Uasengyersauch as reporter
at gt gt agag ggcatggtgg agatcttcga catgctgctg gctacatcat
enkhfh6s, @lC ARtd- g4 act6ad gl Uadl), atgragegegt moag{GIRY beta-
gtgcctcaaa tctattattt 1200 tgcttaattc tggagtgtac
o18GRbLHSLIETUR) A6 36 S5 si gRaet SédileBe IR 38818 16 H2 signature

accatatcca ccgagtcctg gacaagat ca cagacacttt gatccacctg
at ggcc 3 C : .
sl ARE SR Rl R PR L O A SR REE SR inscrtion docs
cat gagt aac cat gg .agcatctgta cagcat gaag tgcaagaacg
noi&fi%‘ggé]ﬁﬁ’@ﬁ ‘@a W%%g%@%tg ct gct ggaga tgct ggacgce
ccaccgccta catgcgccca 1500 ctagccgt gg aggggcat cc
gt ggaggaga cggaccaaag ccacttggcc actgcgggct 1560 o
ct actheciaeleted pabmoeleeigdes avpyapnarise ae aperaelydiyked prpgeegyagtive in

ggtttccctg 1620 ccacagtctg agagctccac tagttttttt tg
a plaht? 2IPomaRr may be an inducible or constitutive promoter. The isolated

polynucleotides may comprise other regulatory regions such as an enhancer, or a

repressor binding site. The isolated polynucleotides may comprise fusion partners for
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<211> 490 <212> PRT <213> Artificial <220> <223>
Synthetic Construct, Chinera of GhCIR HD domain, VP16
w@earwes7onn domai n, estrogen regul atory domai NPEN@S2006/004777
put ati ve nucl ear |ocalization signal <400> 12 Met Qu
Gy Gy Qy Asn Ser .Arg Trp .
vark@ls PUTBDSERUCH a@%@%ﬂ@f@@ﬂ@@@@@? FpiTBAERiAE Basesific type
Ser Leu Tyr Lys G n Gy 20 25 302577-166 . ST25 lie
of gelly o mtrdeeBulseeompaatresis, of tagking f@ qnsier epfication ogpprification.
Arg Leu 3 54 0 45 Lys Ala Tyr Ay Thr He Gu Ay Lys
Théssvlaed pdheuclaatidd npmyRlea gana. TheOisblafedgidlAsieldaiide inag bllaavector,
Arg Gn Arg Gn Lys An Lys Gn Gu Asn Leu Ala 6 5 7

0 Qllz ﬁleas&ata{ oRnfclésiicAk 8 gdyd, thd plyiugidoti8e tag bEligcos@ated
"Aa G n Leu Eig]nAsn 8 5 9g0 9 5%%ﬂPro Pro Thr Asogljs

1nt%% é(lea%%s Jfﬁ%\ée[gt% A Be gp%sgﬁiw_l | gﬂ%sbﬁ%dﬁﬁ%%{n@c)éoﬁ@@m%) Bebh
exggﬁsnﬁ} gec S0 11 ?/s %ﬁgegleﬁg r& 111%{?1? %%1 Agvgan%i% %Bn vector so

Ser Al a Pro T r As
thque rglypeplige %@di%éy Tsgscirind pebprieotHre Caﬁig C&Eﬁ a cell,
y He Asp Gu Tyr Gy Gy Asp Pro 165 170 175 Ser
precﬂalabm Bacsial oadh, phngcqﬂ al gt é Kbﬁ present TRysnpp alse pelpiegto a cell
Leu Met 180 185 190 H e Lys Arg Ser Lys Lys Asn Ser
that es Beem thamafoSaed (teansbinmed\irpa Bopd $@6¢.200u@05 t@nsfovpation,
Val Ser Ala Leu Leu Asp Ala Qu Pro Pro H e Leu Tyr

tr aﬁﬂucﬁéﬁ? t2hBfeeédh Sldcohitigafie) witothEhsolAedp &y oudbbeidSer when the
Gu Ala Ser Met Met Gy Leu 225 230 235 240 Leu Thr

1sd2?t@d g@]gzn%gotg@%g 5, £99 e%ﬂé deH oyébe%ﬁné%oﬂétlﬁ%ﬁ&rgeﬁé PThe

66 ST25 Lys Arg Val Pro @y Phe

traEgﬂgnEgtﬁ eée dne&j,\élrt eruco%p%w'g‘z Ese%nra V?é?l!eor 'l:lie“lée ﬁg? %clpgecé?cp vector may

Leu Val . Trp 275 280 285 Arg Ser Met Qu His Pro VaI
COW@S%J}H@@XJVWW §9Pr 0 Asn Leu Leu 290 295 300 Leu

Asp Arg Asn Gn Gy Lys Cys Val Gu Gy Mt Val Gu
| i e Amgher aspect of the present invention relates to ar isolated polypeptide

comprising SEQ ID NO: 2. Another aspect of the present invention relates to an isolated
polypeptide comprising SEQ ID NO: 16. Another aspect of the present invention relates
to an isolated polypeptide of at least 65% identity to SEQ ID NO: 2, wherein said
polypeptide promotes plant regeneration, induces plant regeneration in the absence of
exogenous hormones, or increases plant transformation efficiency. Another aspect of the
present invention relates to an isolated polypeptide of at least 65% identity to SEQ ID
NO: 16, wherein said polypeptide promotes plant regeneration, induces plant
regeneration in the absence of exogenous hormones, or increases plant transformation

efficiency. Another aspect of the present invention relates to an isolated polypeptide that
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305 310 315 320 Asp Met Leu Leu Ala Thr Ser Ser Arg
Phe Arg Met Met Asn Leu G n 325 330 335 Ay Gu Gu
weh@70ed76Lys Leu Lys Ser lie lie Leu Leu Asn SeeT/GE3006/004777
340 345 350 Vval Tyr Thr Phe Leu Ser Ser Thr Leu Lys
Ser Leu Qu GQu Lys Asp 355 360 365 Hs He H s Arg
proagteq plantasgeneyation; wdugss prapregperpleqn i the phsengeRf e39genous
375 380 Met Ala Lys Ala Gy Leu Thr Leu Gn Gn An
holene§ or ikergasee plant ar§smation giieaoy Thapelypeptida praderably
e Leu Ser Hs He Arg His Met Ser Asn Lys Gy 405 410
cortdins Wtgnetuesdegudies: Tyr Ser Met Lys Cys Lys Asn Val
Val Pro Leu Tyr 420 425 430 Asp Leu Leu Leu Gu Mt

LEURATRP RIVATG(RIBNK ) (MY RERNBTQRIRRIBYEL 445
(XSeEb Arg ghsEg y Al a( Ser Cge)u@(G! u &Eu TthA)SpIGngSer

oA R R G, 5 S
RT@?%%@@S@@Q%@E@(@%@% (322 2(>3' éNzhizfrs 0 Ala Thr

Artificial <220> <223> nt heti ¢ Construct, Chinera of
(DEB QR AHAFRIIPR WY G he Cterninal domain of

At Cl R2 <400> 13 ttttggcgcg ccggacactg acttggact )
(EQHEGRGIBACETHNVEL A QYRR 065 R QRAERBRIEQKR) (X

ccttattttt tttcttttta aaccaaactc ccaaaaccct actccaataa
101 PFK QRISTATIG IOMNQR) CEP GRRYEFPAVITE VI3t T 1 a(SR@ID NO: 61),

caaat ggaag gtggcggcgg 180 cggcggt ggt ggagggaatt

cacggt ggaa cccgacgaag gagcaaataa gcatgcttga 240

aagcttgtac aagcaaggga taagaacccc aagtgctgat cagatacagc
Wh%%%aaccag 300 taggctcaaa gcttatggca ccattgaagg

Caaaaacgtg ttctattggt tccaaaatca 360 taaagctcgt

caa caga aacaaaagca.agagaattt t
420 X BECarE D Aot RpRitrRaany ru PR Rh et fBtdtthe
agagatgttt ttgaaataag 480 cgaagaagat tgtcaagagg
fm%ﬁg%@@%@@?0@%@5@5@5@§PF?%§%g®?gt ttccggt gaa 540
ttcatttgaa gactccaact ccaaggtgga caaaat gaga gctagaggca
tgaa g g
at aantingeeid600a bragkej aerresenbaltesnpiiyayter ded pesiepador example,

gtcgttttct ccatactcat catgtggagc 660 tgaaatggaa

RWAREGY) (S EQAD H@ab6) meagalidt RAGSPTK! (SBQ B2t 64) bgRBEEP TV
720 caat aacaaa agaaaaaaaa cagatgcttt agcctttaaa

(SBLOM 1L @B),ahgt t gaat t 780 atgacatatt atccgatgca

tggtttatga gatattttcc aatgcatggt taattaatt 839 <210>

14 <qd E)r%télﬁ %omprises an NLS with the proviso that the NLS does not change the
specified amino acids and the protein excludes prior art sequences such as AtCIR2. A
more preferred signature sequence is
(XPPYRWNPT(KV)DE)QUL)(STKYMIL)L(ET)(SND)L(FY)(KR)(QEA)G(IL)
RTP(ST)(AT)DQIQ(QK)I(ST)HGSTHRE)L(KRS)(AF) Y G(KHT)IE(GS)KNVFYWFQN
HKAR(QE)RQK(QR)(KR)(XX M (EK)(STACIGVLMNQP)L(PQ)LFP(LV)

(X'*57) (SEQ ID NO: 60),
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<212> PRT <213> Artificial <220> <223> Synthetic
Construct, Chinera of HD domain of GhCIR and the
w@z2aoeiopdi7oml domai n of At Cl R2 <400> 14 Met G u BHUS096/004777
Gy Gy Ay dy Gy Ay @y Asn Ser Arg Trp Asn 1 5 10
152577-166 . ST25 Pro Thr Lys Gu An lie Ser Mt Leu
whegeip Ser Leu Tyr Lys Gn Gy 20 25 30 lie Arg Thr Pro
Ser Ala Asp G@n lie @dn A@n lie Thr Ser Arg Leu 35 40
45 KyrepresentT gy @hinoEhids ngtheginymbess follewingrihe/X| repissertiire
Trp Phe G n 50 55 60 Asn Hs Lys Ala Arg G n Arg @n
ranky f Hersideyst th3 dorfhiv rdsesehied bAXE 65 70 75 80 Tyr He
Asn Arg Tyr He Hs His HHs Hs Arg Ala G n Leu He

amfiR iR 18Q b?@clf’  RpR2Ent BErmAf GsAsPth¥edoskive, fBrexiinpleSer
Gu Gu Asp Cy &nGIulOOlOSH GIuGIuLysVaIH

R@?ﬂé{ﬁ? Q}%@@gr@!%@ éu!’ Hfth%’{ RW%@PTI&%@E@% 15’69671)3&* R]X%UPTV

Val Asp Lys
B G %P%@?Sﬁ Mg %@%@g@w

160 Tyr Ser ,Ser 1;% gGul\/EtgglléHlsrg h
nomf@ng%tbe@ﬁﬂ{%%a@é@ apifl§ 296 Ehergieflroges PR 4F ?qu%‘b’es Such as
<210> 15 <211> 1001 <212> DNA <213> Artificial <220>
ACRB >F@her HigsdrgorCohestorQygrore chheIRIOERFOUSFRIYBRASS FuE¥ as reporter
GhCIR and the CGterm nal domain of AtClR2 <400>
endpRé&s] 721 66ta- BlrFosidast Joody grendtraesentgraieint (§FE01 gpta-
aaggagt aga aaaattccca tgccaatcgc 60 tatacaccct
gh{‘cﬁi drddst {GUSH,Lkd, il HHeai @RaR@SRGEcCRdRdRaddilibn aCcthe ciahtate
20 tcaatcaaaa tccaaatcaa accctcattt tctttat ctg

se(@ﬁﬂ@é ?c A% 096908593 &ﬁ%ng)gﬁ&gg'itﬁ Yle 9E3L8 ﬁﬁa@gﬁch insertion does
ggaa cccgacgaag

gagcaaat aa gcatgcttga 2
cttgtac a aagaacccc aagtgct gat cagat acagc

nogg 153%?&[386@%88 gfg’g% aa gcttatggca ccattgaagg

caaaaacgtg ttctattggt tccaaaatca 360 taa tcot, .

c aadyylRg Aspest ﬁﬁ@ﬁé’éeée‘étg}%%gf’ﬁ Gt 4T g gg@‘éﬁt%@at

420 tcaccatcat catc agctc aac tttt tcatcctcct
potsamclgoa@@:ﬁaam@tan@qs it 1epenergiaryiemawntAvebidopsia mRNAS

cacaagctga tcatcaccat catctaggct tttaccctca 540
comprising the steps of constructing a ¢cDNA library from cells, wherein the cDNAs in

said cDNA library can be optionally normalized and are regulated by a plant-active
promoter; transforming Arabidopsis explants with vectors comprising said normalized
cDNA library; culturing said Arabidopsis explants in a plant-cell-culture medium that is
non-supportive of plant regeneration with conventional vectors, wherein said plant-cell-
culture medium can be free of one or more plant hormones or with only trace amount of
them; selecting Arabidopsis explants regenerating in said plant-cell-culture medium;
identifying the nucleotide sequence of the polynucleotide that was transferred from said

¢DNA library to said Arabidopsis explants regenerating in said plant-cell-culture medium
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gtgtcccaag gttcttctcc ctagtagatc aattaaaaga agaggcaggc
ctattggtaa 600 aactttaatt aatccatcaa ctagagat gt

WO Ra0r@aerer a agcgaagaag attgtcaaga 660 ggaagagaBgr/Us2006/004777
gt gat agaga cattacaact ctttccggtg aattcatttg aagact ccaa

720 _ctcg acaaaat ga ga ct aga a )
angl ok ol Gt B e Rt %3@13@ e medium by
ctccatactc atcatgtgga gctgaaatgg aacat ccacc 840
segiesmging AR @fqd@gfa%mésﬁqgicfrqm saiel 'gabidonsit eplantcigeeneratingan said
aaagaaaaaa 900 aacagatgct ttagccttta aaatgttgtt
plagttatilictijaz medimgasaga trimatrdomna b gr@pConsisiog of SEQ ID NOs. 35, 37,
gagatatttt ccaatgcatg gttaattaat t 1001 <210> 16 <211>
38239, 40242 12RIR 432 d@Pisélatihg b pbBhuci@lR of32d nullbiidy seq0énce from
HD-domai n of GhCIR and the C-terminal domain of

Ay G
a c%ﬁl%%ﬁf&@igﬁléja%d}ﬁ{ucgoﬂdgy safd Muc%&flilégséé rlfcc;e:‘hé’l_eh r {ys él ;

:(3;0 n | A]IIO%% ;14\1& E)Ellrhg lﬁée(e?ellilt Aﬁ&é‘rﬁ}ﬁ l[l‘al L8 oL:}/ﬁl&fﬂoH &gséita&&g%’ylam
o ot By TSR A A B Wt

60 Asn His Lys Ala Arg G n Arg An Lys Gn Lys Gn
saxdswct%@ompaseﬁahemolﬁ@dwlwwle 1¢e despripgdpbpye, qude nrp@oter that is
Hs Hs His Arg Ala G n Pro Val Phe 85 90 95 His Pro
acBvoinPy pladysd Tiperabbnlinkztl tv/said Gpiated pol@ugletide; Rytturhgsaid plant
Val 100 105 110 Pro A n Ala Asp His His His H's Leu

cef® 3h PpRnTYye1-ENRrEhRdOHSThEY i ndd-SudpPtivest dlys rigenetation with
Leu Pro Ser Arg Ser He Lys Arg Arg Ay Arg Pro H e

00;1381‘[1]02151 \Jeég)rgahﬂd h&gctggre%ﬁ%ra}{igg p‘%glg C%:Lflésg ’[g%lr'\l/e%tlaﬁ Hﬁ'_'y@urther

Val He Qu Thr Leu Gn Leu
Co%glsi?@()%@ ]g?]tlﬂd rﬂn%yﬁ%t'Asn Ser Phe Qu Asp Ser Asn
Ser s. Val Met 180 185 190 Arg Al g 4
[ Al Rines Hpad PE et HyHERaeIARS L et @rﬁﬁpwﬁlg plant
200 205 Thr. Thr Ser Phe Ser Pro Tyr Ser Ser
tragsfprigpiionvefificieney FpBPIsing thesteps of w@fqﬂ%nw@nw@m@ vectors,

Leu Arg Leu Ser Phe Leu 225 230 235 <210> 17
wherein said vector comprises the isolated polynucleotide described above, and a

promoter that is active in a plant and operably linked to said isolated polynucleotide;
culturing said plant cells in a plant-cell-culture medium that is optionally cytokinin-free;
and selecting regenerating plant cells.

Another aspect of the present invention relates a method for improving plant
regeneration or transformation efficiency by over-expression of a theonine/serine
phosphatase in vectors, wherein said vector comprises the isolated theonine/serine
phosphatase gene or unregulated mutants of the genes, and a promoter that is active in a

plant and operably linked to said isolated genes; culturing said plant cells in a plant-cell-
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<211> 260 <212> PRT <213> Arabi dopsi s thaliana <400>
172577-166 . ST25 Met G u Asn Qu Val Asn Ala Ay Thr

wo@b@78et765er Ser Arg Trp Asn 1 5 10 15 Pro ThrPCl/ESA8E004777
Gn lie Thr Leu Leu Gu Asn Leu Tyr Lys Qu Gly 20 25

cuso e Ar Igsgopglr@gﬁlgreg?egofa Aﬁg-xyps sapg’ur}ng rgg%eaat@gylant cells.
Lys Asn VaI Phe Tyr Trp Phe G n 50 55 60 Asn Hi s Lys

Thasering/thraoninemhgsiitese isoreferably the one exgodedpy argbidonsia PeBergeist
70 75 80 Tyr Phe Asn Arg Leu Leu His Lys Thr Ser Arg

(PP gerdeh@& uTet al, ROO3)Prithe8ridthddnRreqphGyshaBse pélypeptade ozh pe one
Cys Val Ser Pro Tyr Tyr Leu Adn @n Ala 100 105 110

shapBlg A\dusth5 lentifvekith e fAnddlss Holrgeat. Materdhly, ﬂ?ﬁi’sphatase
Asn Asp Leu 115 120 125 Leu His Arg Asn Asn Val

e r Th
m aﬁ ?E]r d(%?eﬁc}edﬂ%atgeyre%&lﬁtlgﬂ &'oﬂ-rééﬁ age trg bks%gl ll%gp éﬁ@d r

Thr 145 150 .1
Pro Ié‘vgﬁl lgearpplzema %f élaé?lg pAi u%l\reg‘u% ar %%éar%;gt ﬁlﬂfgntﬁﬁ may be
Leu Arg H s Cys AIaGI u Asp H e Asn Val
sl e PR 1R 0TSi theReRs G145 of o Btpdshgus gmones as
Phe Pro Leu G n Pro Leu Asn Ala 195 200 205 Ser  Asn
well| as pASIPOIGIplanVisegemptign or Gisrease plaphigansfamation effigiegey using a
Asp 210 215 2202577-166 . ST25 Ser Pro Val Asp Cys Ser
nofeil résqmeitipn Al &ra¥fyrAttign Gatha@sn Pro Phe 225 230 235

240 lie Asp Phe Phe Ser Ay Gy Ser Thr Ser Thr Arg

Phe s Rra6fordeion’sta c280ind gl a/cefissdniprigingenpRay, wah ke
18 <211> 244 <212> PRT <213> Arabi dopsis thaliana

iso%Q@Eolé%Métg@% (e L}ﬁis\ég{ %1851%15 gg}n a_tﬂlére\ﬂtlgla he 1r@5§po‘r3£tibn or

trangfrer gf e 1sor1ate% }yolynucleo‘u%e P the prgseﬁtslﬂto'%l (?ellg Qm‘?l?e §<911eved bya

method well known one skilled in the art. Especially for a plant cell, such a
transformation can be achieved by Agrobacterium-mediated T-DNA conjugation or
particle gun bombardment.

A wide variety of plant cells can be used to practice the present invention.
Particularly preferred are Arabidopsis and cotton; however, rice, corn (e.g. maize), beans
(e.g. soybeans), wheat, barley, sugarbeet, oil palm, sunflower and others can also be used.
A wide variety of plant cells can be used to practice the present invention. Preferred are
explants from various origins, and especially, root explants are preferred in selecting a
polynucleotide that enhances plant regeneration.

A wide variety of promoters can be used to practice the present invention. For a

vector to transfer the isolated polynucleotide between two different hosts, two separate
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Val Gdn He An Gn He Thr Ala H s Leu Ala Phe Tyr

Gy Arg He 35 40 45 Ju Gy Lys Asn Val Phe Tyr Trp
wWEh@7@416Asn Hi s Lys Ala Arg Asp 50 55 60 Arg BITUE2086/004777

Leu Arg Lys Lys Leu Ala Lys G n Leu Hi s Gln Gn Gn 65

70 75 80 Hi's An Leu Gn Ley Gn Leu G n (g' Lys
promogers,yesppeigvely actiysongsngye 9§ thsdyvo N?@ﬁtSHFaé‘ bSé‘lse ﬁhﬁ/femotef

Val Asn Lys Asn He He Asp H's His Asn 100 105 H O
canPreca chemiddlly infhecible grashaienpra penstingtive prameies Teeiselpied

H's Arg Pro 115 120 125 Tyr Asp His Met Ser Phe Asp
poléayiscl&dtisle 98d prdnsotbl maytes cHéntcdVbtexCisable30 135

1402577-166 . ST25 Leu Pro Hs Gn Gy Thr Ay Vval Gy

G UTA BlabBt-Se1SeItdy e¥@n ddel td ffctl&thd plesdfidnAaitiofinay be free
Tyr Tyr Cys Thr Lys Ser Gy a Gu Ju lie Leu Met

o GBS SR b L D 80 S 2
195T§@§1V§6%0r}3?1%o F(?nge SelglteTX gow?en%g{ e%@%n %%f aﬁg?f @% nucleic

Ser Pro IF_%S lie Pro %gu Zlg 215 2 s Thr Leu Q.u h
acid seauPReesplisslqsed akpe; dguse pEthaeAmy nﬂt %eqée?F%‘bPrQé%cmgt ©

230 235 240 Ser Thr ﬁs Leu <210> 19 <211> 292 <212>
nudET e isBauencabilisdpesid ebe vraini adrelogizalbsystem; pad thg use pf the

Pro @n Hs Gn Hs Hs Hs Hs Gdn Ala Asp Gdn Gu 1
corbplbthehbseGaendel i pisbinAsnclérracAbieqhemed ydat@eto B yeqBences

Gy Gy Tyr Thr Cys 20 25 30 Arg G n Thr Ser Thr Arg
dlsgferdTmovgro Thr Thr Gu Gn lie Lys lie 35 40 45 Leu

G u Leu Tyr Tyr Asn Asn Ala |lie Arg Ser Pro Thr

ngl%f%g t%%lrﬁgtﬁf%lp?a!n'b% AddlSn kﬁeefoﬁbﬁvn@ Wayd 9 Leu

e du 65 70 75 80 Ay Lys Asn
Val Phe . Tyr Ph nAsn Lys Ala Arg Gu
Ar g259d ﬁ%%teggglfg g?%cﬁglp&sln%Lys Lys Arg Phe Asn Gy
Thr Asn Met Thr Thr A{ ilr Ser r 10011105f 110 Pro
Asn Ser Val SER{DEYS:R7Pr OIA&?P FERdheePh i s pro

Heu Leu b. apolynucleotide of at least 65% identity to SEQ ID NOs: 57 or 15; or

a complement thereof, wherein the polypeptide encoded by the
polynucleotide of at least 65% identity to SEQ ID NOs: 57 or 15; or a
complement thereof promotes plant regeneration, induces plant
regeneration in the absence of one or more exogenous hormones, or
increases plant transformation efficiency;

c. apolynucleotide encoding SEQ ID NOs: 2 or 16; or a complement
thereof;

d. apolynucleotide encoding a polypeptide comprising a signature

sequence:
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115 120 125 His Hs His Hs Gy Val Pro Met Gn Arg

Pro Ala Asn Ser Val Asn 130 135 140 Val Lys Leu Asn
WORW7Asp6Hi s His Leu Tyr His His Asn Lys Pro TRET/LI&H06/004777

150 155 160 Pro Ser Phe Asn Asn Gy Asn Leu Asn His

Ser_Ser d Val

xR ARAY P B M) SN S B KRR IR i 1 50
185 190 Ay Ser Met Gu Ser Met Asn Tyr
DBERST A VENNG )L GV IBOEA DTRG0 o Ao Not
Asp H's H's Tyr Ser Ser Ala Pro Tyr Asn Phe 210 215

RTZ2ASPHASRPUAQOFEROR)IASTRAGSIdU Phe Gy Leu Gu Gy
Hs Gn Gu Gu 225 230 235 240 Gu Gu Cys Ay Gy

DBRR) PKREY(ABEWINEGArg Arg Thr Leu Pro 245 250
( ZSSR?EEAEI;he Pro Met Hs Gy GQu Asp Hs Iie Asn

(E@(T%E%(Fsﬂlwﬁ%&@pﬁMmq eu)KéZ%(ﬁK%R%X}I@{ﬂX”

Arg Pro Cys Ala Ser

BRI RGBS P e

Hs An G@n Asn Asn G n Gn H's Tyr Leu His 1 5 10 15
whefei Hi s Leu Ser lie Gy Adn Ay Thr Asn He G u Asp
Gy Ser Asn 20 25 30 Lys Asn Asn Ser Ser Asn Phe Met
Cy sX Agnyesanis mringee acfdy; Arg Trp 35 40 45 Thr Pro Thr
Thr Asp G n He Arg He Leu Lys Asp Leu Tyr Tyr Asn 50
55 166 nAsberslfyllaming AhgyX Sepredenbithithangsl of tI@ sizefrth¢idemdinn
Arg He Ser Ala 65 70 75 80 Lys Leu Arg A n Tyr Gy
reﬂfyﬁn{édeby@(u Gy Lys Asn Val Phe Tyr Trp 85 90 95 Phe
Gn Asn Hs Lys Ala Arg Gu Arg Gn Lys Lys Arg Leu H

€ Air%élq) Oa%d% @ eﬂhGal fél{@th @b%s %Hi rfllt%_ﬁ%té‘xge% Flfglé&%rré%%cté%@g%gWammo

S e I S0 S T RSO T
Serthg%%lygleps)tlcg con}{:)allr{ses anuNLS with the proviso that the NLS does not change
the specified amino acids, and
AtCIR1 and AtCIR2 are excluded from the polypeptide comprising the signature
sequence.
2. The isolated polynucleotide of item 1, further comprising an operably linked
promoter, wherein said promoter is active in a plant.
3. The isolated polynucleotide of item 1, wherein said isolated polynucleotide is a
gene.

4. The isolated polynucleotide of item 2, wherein said promoter is a constitutive

promoter.
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145 150 155 160 Ala Val Gy Gn Asn Ay Asn Hs dy
Tyr Ay Ala Leu Ala Met Qu 165 170 175 Lys Ser Phe
woe@7R3p6Lys Ser He Ser Pro Gy Ser Ser Met SeeT/HER06/004777
180 185 190 His His HHs G n Asn Phe Ala Trp Ala Gy
Asp.Pro Tyr. Ser Ser 195 200 2052577-166 . .ST25 Thr
Thes. e ispatedpe)yideatids objtem 2y Wt L pigmotiss aigngucible
Asn G u 210 215 220 Thr Leu Gu Ala Asp Au GQu Gn
A mpr@nated u Asp G n Qu Asn Tyr 225 230 235 240 Tyr
Tyr Gn Arg Thr Thr Ser Ala lie Gu Thr Leu Pro Leu
Phes. A vec?SwiA B catbprider theHbdyrficleottleioPisem [li e Ser Ser
Phe Cys Asn Leu Lys Hs G n Gu 260 265 270 Ser Ser

G y7. @Y vBRSr dBiltend Brwﬁlﬁstm vextor &Y QplAbraidAs p Asp Asn
Leu 275 280 285 Ala Ala Ala Arg Ala Ser Leu Leu

r . e
St P PO G 38 90 S
Met G . n _Hi.s nlleGIuAspGIyGIyLysAsn
SerOPREarLf?lﬁﬁe?t%STépf@'s”gglf OMifs Leu Oys Arg G n Ser Ser
Ser Arg Trp Thr Pro Thr Ser, Asp 20.25 30.dn %@rg
i & @“élevegtgr ki 8y Wiseinmgd ROk agiiye v P%&Pbc r 35
40 45 Pro Thr Ala Qu Gn lie Gn Arg lie Ser Ala Lys
Leul OAAgbiGimy VEgior 5Yst&8 cempiising thesverios ogtemé y Lys Asn
Val Phe Tyr Trp Phe G n Asn His Lys 65 70 75

802017 A Bfiferial SAREonAbrisiny the @etooftff .G n Lys Lys Arg Leu
lie Ala Ala Ala Ser Ala Thr 85 90 95 Asp Asn Asn Asn

|'i ej5ey piak ceMRlonfpRiniRbe Véctorfdf9. His Leu Trp Arg 100
105 110 Ser Pro Asp Asp H's His Lys Tyr Asn Thr Al a

I B P R e QR gt
( iﬁ)%&&??ﬁ%ﬁ%@%&ﬁ<ﬁ@L%§T&EN%§?*@éﬁRﬁE§GfIL>
RTP(ST)(AT)DQ%Q(Q&)I(ST)(G%T)(ﬁ?L(%l{]S)A}?E)S}&&{J{J)IE(GS)KNV FYWFQN
HKAR(QE)RQK(QR)(KR)(X**'*")(EK)(STACIGVLMNQP)L(PQ)LFP(LV)
(X'*%7) (SEQ ID NO: 60).
14. The nucleotide of item 1, wherein the polypeptide comprises an additional
sequence in the signature sequence at the X domains.
15. An isolated polypeptide comprising
a. SEQID NOs: 2 or 16;
b. apolypeptide of at least 65% identity to SEQ ID NOs: 2 or 16,
wherein the polypeptide of at least 65% identity to SEQ ID NOs: 2 or

16 promotes plant regeneration, induces plant regeneration in the
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165 170 175 Trp Val Gy Val Asp Pro Tyr Asn Asn Met

Ser Thr Thr Ser Pro Ala 180 185 190 Thr Tyr Pro Phe
whew7/@4161ys Ser Asn Asn Lys His Tyr Qu G u TPeT/LISH06/004777

200 205 Leu Asp Gu Qu Gn Gu Gu Qu Asn Tyr Gn

Arg Gy Asn Ser Alfa 210 215 220 Ley G u Thr .Leu Ser

Let Phe Pr odHoERes §1OmE0R meFe REANPISAOfMRNSSAF i agsgmount of

235 240 Asn Phe Cys He Lys His Hs Qu_Ser Ser Gy

Gy Trp Tyrthems os@ereasss piay trasgomagtionshfiaagieyasn Leu

Ala Ala Leu Qu Leu Thr Leu Asn Ser Phe Pro 260 265

270 <210x=. 22sighdtiire ROgpepld®> PRT <213> rice <400>

222577-166 . ST25 Met Gu Ala Leu Ser Gy Arg Val Ay

X Vet Y Ly STPQYE E GRYIVANG (DN LNVI@KNSTROR)(VHLVALa G u
( G n) Val Lys Val Leu(Thr ?UQ(Leu %’%e ngpN)(a GI?LZO 25

(DEX et ADSENIT) BNy §5(Ed) (QDEI@(%sG(ELﬁ\r) Arg lie Ser

Leu 35 a Ph ys Val Qu Ser
50 55 60 Asn His L
RW%S@Q«@*DQ@@SE%@%“TE%@Q o0 2 SO Y
Asp Ser Gy Ser Asn Asp As
(Dﬁg%Qé%ﬁREﬁé&és@(@%Y;&o@ 05 Ala HE QU GI; ASB A
Leu Val Leu G n Pro Pro Gu Ser R&S 100 105 110

B TYEMGSATGNEEY WHRNEKAR{REQKR)R{QK (RKQR)EIRY (X
Thr Cys Tyr 115 120 125 Val Arg Asp Val Val Gu Thr

VEDEROR) (FEA CIGY LGN QR G FRQK RAFPAVGL YAX 135 (SEQ IBIND: 61),
Val Gu Thr Leu Gu Leu Phe Pro Leu Lys Ser Tyr Asp

LeuxGkpredehs h9indind 2di@§) Val Asp Lys Val Arg Tyr Val
Arg Gy Gly dy Ay Gu @n Cys Arg 165 170 175 G u

I eqeefundpf fgﬁ&vﬁgghé/ﬁlreﬁle%ﬁh% Sk AiBe 4800Fhe dbgin
Leu Gu 180 185 190 Leu Arg Leu Cys Ser Phe Gy Leu

1eﬂ'r%s§enedoby<}%10> 23 <211> 220 <212> PRT

amino acids in each bracket represent alternatives for the respective single amino
acid position represented by each bracket,

the polypeptide comprises an NLS with the proviso that the NLS does not change
the specified amino acids, and

AtCIR1 and AtCIR2 are excluded from the polypeptide comprising the signature
sequence.

16. The isolated polypeptide of item 15, wherein the signature sequence is
preferably
(XFBYRWNPTKV)(DE)QUL)(STK)MIL)L(ET)(SND)LFY)KR)YQEA)G(IL)
RTP(ST)(AT)DQIQ(QK)I(ST)(GST)(RE)L(KRS)(AF)Y G(KHT)IE(GS)KNVEFYWFQN

HKAR(QB)RQK(QR)(KR)(X* ') (EK)(STACIGVLMNQP)L(PQ)LFP(LV)
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<213> Zea May2577-166. ST25 <400> 23 Met Qu Al a Leu

Ser Ay Arg Val dy Val Lys Cys Gy Arg Trp Asn 1 5 10
waorPoet7dhr Ala Qu G n Val Lys Val Leu Thr G ERCT/E@820p61604777

Arg Ala Gy 20 25 30 Leu Arg Thr Pro Ser Thr GQu Gn

i nArg lie Ser Thr His Leu 35 40 45 Ser Al a Phe
(Xlélss) @@Q%ﬁ ' &-Ser Lys Asn Val Phe Tyr Trp Phe @ n 50

55 60 Asn Hs Lys Ala Arg Gu Arg Hs Hs Hs Lys Lys

Ar g 1A Ghenisglatedypobperipderss 1gm pf.avisesin Geriselated galypeptide

Asp Ser Gy Ser Ay Arg Gy Ser Asn Asn 85 90 95 du
cofdbtisdhs aGtitioAnigse@ancAimthAlstnSmre @qnerBerat tiesX dgpaink.a

Asp Ala 100 105 110 Asp Ala Asp Leu Val Leu An Pro

Pr o 1§ A nahod ¥Ssefcngh poRhaclésiiielidm $R&ickdbheBelianrabidopsis,

Gy Hs Hs Hs Arg Leu Val Thr Cys Tyr Val Arg Asp

cox}fﬂ?hs%iﬁ%élsot J40 Val Gu Gn Gn Gu Ala Ser Pro Ser
P u ro r g u a u
Arg P Thr Arg G 145 150 155 160 Vval d

Thr Leu Qu_ L Phe T .
Gu 165 f76°1?§§°%%aa %@A@E@@@%ﬂ%@%@’t@rﬁr @a?s: In said
Arg Gy H a Ala Thr Ser 180 185 190 Gu G n Cys

Arg Gu L"i\l‘élé‘graif’ﬁémme%ﬁs?}gp aég?nt&le > Ay Arg Asp

195 200 205 Pro Pro Leu Gu Leu Arg Leu Cys Ser Phe

Gy Pro257rangermisg Asaidepspiaxplants wih ysctors inseiq sDPylibrary,
<212> PRT <213> Zea May <400> 24 Met Ala Ala Asn Ala

Gy Gy @ yul@ringAbal Bapidebyis GpylaBe m GplniSeall-dultBrg Medi®m that
Gy Ser Val Ala Ala Pro Ala Val Cys Arg Pro Ser Gy

Ser Arg T RoRBuportdk offtegdiefatibh fvitRrodn{@tiothinekbioss, Ar g
Met Leu Lys Gu Leu Tyr Tyr Ay 35 40 45 Cys Gy lie

Arg Ser Ry Qeo&f bidopsi SeXp1hkts rdgeRerA¥inh tnis@id Phint AleB-fure
55 60 I\/Ietd Ceu /ilrggg% n ﬂ?ls %y L§/ef¢,§el ire %lu SGI ;/EhLys Asn
Val Phe "I&'%%diTrp 65 70 75 80 Phe G n Asn H's Lys Ala

Arg Gu G’ Lys Arg Arg Leu Thr Ser 85 90 95

f. identifying the nucleotide sequence of the polynucleotide that was
transferred from said cDNA library to said Arabidopsis explants
regenerating in said plant-cell-culture medium and enables said
Arabidopsis explants to regenerate in said plant-cell-culture medium, and
g. isolating a polynucleotide of said nucleotide sequence from a cell, or
synthesizing a polynucleotide of said nucleotide sequence.

19. The method of item 18, wherein Arabidopsis explants are transformed with

said vectors in said cDNA library by Agarobacterium-mediated T-DNA

conjugation.

20. The method of item 18, wherein Arabidopsis explants are transformed with

said vectors in said cDNA library by particle gun bombardment
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Leu Asp Val Asn Val Pro Ala Ala Gy Ala Ala Asp Al a
Thr Thr Ser 100 105 110 G n Leu Gy Val Leu Ser Leu
w®ero78et76Pro Pro Pro Ser Ay Ala Ala 115 120 1PSI/PR06/004777
Pro Ser Pro Thr Leu Gy Leu Tyr Ala Ala Gy Asn Gy
130 135 140 Ser Al a V fi Thr Ser
Se r21A2£ e mehod) of itgay 1 Ssathergins ala@hsel @tﬁwi%%ei@@ eg not
Met Ala Thr G u Thr Cys Phe Leu Gn Val Ay Al a Val
ValcoAtain 16 BytoRiping o5 tiges arppiat péeytakipingi s Cys Ala G n
Phe H's Val Arg Thr Tyr Gu Leu 180 185 1902577- 166 .
ST25. The mitteodAIfateel 8, Rhierdi sai®Pphnfed]-Maturd yedivnedddamot
Val Arg Tyr Gy 195 200 205 Gy Ala Arg Pro A n Asp
Tyreolelin &py Val Thr Asp Thr Gy Ser Ser 210 215 220
Ser G n Trp Pro Arg Phe Ser Ser Ser Asp Thr lie Met

e Ty
ﬂ%ﬁAla Ay Gly Gy Ser Ay Ser 1 5 10 15 Gly Ser
ValeX Ala Pro Ala Val q/s Arg Pro Ser Gy Ser Arg

Trp 20 25 30 Thr. Pro Thr Gnlie A %% Leu

Ly e mead o) Flegiosanin sl ansomyt epgpiiiigs ieg s ot
Pro Ser Ser Qu A@nlie Gn Arg lie Thr Ala 50 55 60

Met Leu Ar gir@isforkiisg piayt dells \Mlﬁhé’e@OEﬁ, @ihgrefiny gaihyeriqrgomprises
Phe Tyr Trp 65 70 75 80 Phe G n Asn His Lys Ala Arg

Gu Arg Gn Lys ApglyAngdeditle ehbodiges p8ypgBideshdt enabisya
Val Asn Val Pro Ala Ala Gy Ala Ala Asp Ala Thr Thr

Ser 100 105 110 {Fhikfd@itntIoyreMlerdi@ih Seiedhttl dERdierf one or
Pro Pro Pro Ser Ay Ala Ala 115 120 125 Pro Pro Ser

Pro Thr Leu Gy %%gﬂ%%ﬁgsa Ma dy Asn Gy Gy Gy

130 135 1402577- Ser Ala Val Leu Leu Asp Thr

ot Ser 2D TP Cotogte G5 St oM ooy e o s

Val Vval Arg 165 17 175 Ser Phg Leu Ay Hs Cys Ala
G n Phe H s Val RPHt ’Leu 180 185 190

b. culturing said plant cells in a plant-cell-culture medium that is
deficient of one or more hormones, and
c. selecting regenerating plant cells.
25. The method of item 24, wherein the polypeptide that enables a transformant to
regenerate in said medium is
a. a polypeptide of at least 65% identity to SEQ ID NOs: 2 or 16; or
b. a signature polypeptide:
(X ?HRWNPT(KEQRIMLV)(EDNKQ)Q(ILMV)(EKNSTQR)MILV)L
(DEKQST)(ADEHNST)L(FYW)(EQKR)(ADEKRQS)G(ILMV)

RTP(AST)(AST)DQIQ(EKQR)I(AST)(AGST)
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lie Ala Ala Ser Phe H's Pro Pro Val Tyr He Thr Val
Arg Tyr Gy 195 200 205 Gy Ala Arg Pro A n Asp Tyr
woRt07@4763al Thr Asp Thr Ay Ser Ser 210 215 2POT/B82006/004777
G@n Trp Pro Arg Phe Ala Ser Ser Asp Thr He Mt 225
230 235 <211> 253 <212> PRT <213> Zea May
éiﬂ%sfg%a‘\ Leu Ser Pro Qu Arg Hs Ala

Ala Ala Gu Pro VaI 10 15 Ar(%(Eer Ar%é Thr Pro
(E OV PP G TNV WEONFRAR G GK B Tek (B QRS EATER)
Phe Asn Ser Gy Met Val Asn Pro Pro Lys Asp Gu Thr

10y @IEKAQR)(STACIGYE MENOPAL. @ PIQRER LR (MELV YEXIr SAy(g;Evepﬁ) G 61),
Ala Val Gy Asp Ala Asn Val 50 55 60 Phe Tyr Trp Phe

G nxAsgredith M GniPes adg Ser Arg Arg Arg G n Arg 65 70
75 80 G n Leu Gn Ala Gn Ala Ala Ala Ser Ser Ser Ser

Ser Sn G
th?nﬁmﬁ?fs fgl )}19%(8 ;ezlil_%l@ q%\rf ge e ofﬁﬁé d%’[ﬁgm
0 Ay Met Phe Ala Hs Gy Ala Thr Tyr Gy

re%S?enéeg%yk%’a Ser Ala Ser 115 120 125 Trp Pro Pro Pro

Pro Ser Cys Qu Gy Mt y Asp Leu Asp Tyr 130 )

135309 a@d;? 1@Vh@vlﬁ%ﬁpﬁ§ﬁt%ﬁfnﬁﬁ@sk%mir Péé’r"e/ﬁifggle amno

GAn Mt Ay Tyr Ala 145 150 155 160 Ser Gy Gy dy
aciggrosiiop rGuesenles [Segaclbrackgtaan a Val Ala His His 165

170 175 Au Gn Gn An A@n Leu Tyr Tyr Ser Pro Cys

G nthPmolypkptidseronifrised 8ONL8 5viflohe phoviddahatRrhe NILiSaloAs not change

Gy Val Ala Thr Gu Val Pro Arg Ay Pro Iie 195 200

the Pechel abfiko A%igs.Ser Met Phe Gy G n Asp Val Met Leu
Val His Ser Thr 210 215 220 Ala Gy Leu Leu Pro Val

As .
5 432@1%}%&1163 Jf IY&IE Zhgrg\?h%rgiﬁ sgﬁrgeﬁgg ﬁ{rlgilér %rﬁp%%g aé@@nucleotlde

Tyr f2 t"S ,'E')O <210> 27 <211> 227 <212> PRT <213> Zea My
ofinferes

27. The method of item 24, wherein said promoter is a chemically inducible
promoter.

28. The method of item 24, wherein said promoter is a constitutive promoter.

29. The method of item 24, wherein said isolated polynucleotide and promoter are
chemically exicisable.

30. The method of item 24, wherein said plant-cell-culture medium does not
contain any antibiotics or herbicides.

31. The method of item 24, wherein said plant-cell-culture medium does not
contain one or more hormones.

32. A method of improving plant transformation efficiency comprising the steps of

a. transforming plant cells with vectors, wherein said vector comprises:
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<400> 27 Met Ala Ser Ala Asp Ala Trp Ala Thr Lys Gu

Gn Val Ala Val Leu 1 5 10 15 Ju Gy Leu Tyr Gu H's
w@Reo7hetr6 Ar g Thr Pro Ser Ala Gu G n H e 20 25PrGDUSN6/004777

Gn He Thr Ay Arg Leu Arg Qu Hs Gy Ala He du

Gy Lys2577-166. T25 3 4 Phe
Gn Asn His Ly< BOIEug! ﬁn%%ﬁigé ﬁgfmeé’?g%th% %‘%ﬁ%

Lys G n Asp Ser Phe Al a Tyr Phe Ser Arg %

Arg Pro 65 70 tragsigangsdo piggngralg lwomvhvaé%r %g?ﬁ%% of one or
Pro Pro Ala Pro Pro Tyr H's Hs 85 90 95 Ala Arg Val

Pro Ala Pro Pmeoraharmhéres Pr tichesesPegeniatiopiaie Py o répuiar plant-
100 105 110 Pro Pro Ala Ala Cys Asn Asp Asn Gy Qdvy

Ala Arg Val | icelltyturdgdibdh ad@0 125 Asn Pro Phe Tyr

Val Ala Ala Pro G n Ala Pro Pro Ala Asn Ala Ala 130

135 140 Tyr TY{ a h¥ém&lePind R aBli@ {da gnlgﬂt%n@oﬁer%lﬂ' 1fdkBd to said
G@n A@n Val Thr Val 145 150 155 160 Met Tyr dn Tyr

Pro Arg Met n Asp Lys Met Met 165
170 175 Thr Ar%&%?&p@r‘/ﬁ“‘%%dgs Gn G@n Gi nGn Hs
Asn Ay Ala Qy d 80 1 .Arg .
Gy Hs Pr Sulggfvng&aglé? ?mLae‘gla]éfcr?ﬂLo yglﬁ:% 15
205 Pro Pro Pro Ala Hi s aAIaAr

Gy Al a Apgomglly szlmgleglfetes_izuﬂm%olsams,@nﬁ Ozﬁgnailzf@splz@ented
<211> 134 <212> PRT <213> Zea May2577-166 . ST25 <400>
2 8 Met Grith BabicRies, adtibioSes oMpnthAind, G u Asp G u Ser

Ay Trp Lys Ay 1 5 10 15 Ser Ser Ay Ala His Ser Ser

Val Ser A gelddtingSegentraving ptant yedlsG u 20 25 30 Gn lie
Asp Met Leu Gu Asn Phe Tyr Lys GAn Gy lie Arg Thr

Pr 03?’@%%&@0@@’ iteh B2 G/ker&hRaidi g%l)?efitl(g i lie Thr Ser
Arg Leu Arg Ala Tyr Gy 50 55 lie Gu Gy Lys

Asn Val Fhe Rrgé)i)&?tﬁ& Je Le%t'ﬁf@s {H(tht%/ b %% @WN@% A Yé or

80 Arg @n Lys A'n Ser lie

Ala Tyr Cé/ a signature polypeptide:

(X2 RWNPT(KEQRIMLV)(EDNKQ)QUILMV)(EKNSTQR)(MILV)L
(DEKQST)(ADEHNST)L(FY W)(EQKR)(ADEKRQS)GILMYV)
RTP(AST)AST)DQIQ(EKQR)I(AST)(AGST)
(DEKQR)L(AEQKRST)(ASFWY)YG
(EQHKTY)IE(AGST)KNVFY WFQNHK AR(DEQKR)RQK(EKQR)(EQKR) (X*
101y DEKQR)(STACIGVLMNQP)L(EPQKR)LFP(MILV)(X'**") (SEQ ID NO: 61),

X represents any amino acids,

the numbers following the X represent the range of the size of the domain

represented by X,
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85 90 95 Asn Cys Phe Leu H's Ala Ser H's Pro lie Cys

A n Asn Val Val Cys 100 105 110 Vval His lie Val Cys
way®7h94gged/al Asp Ser Ala Phe lie Leu Thr Asn 1RGI/LISD06/004777

125 @dn Arg Cys Leu G n Val 130 <210> 29 <211> 225

<212> PRT ,<213> Zea <400> 29 Met .G u Ser His .Se .
Th ARG gl DeEh Bk SaPPres g e ryieggabepts §5Elpgmino
Ser Gy Ala Hs Ser Ser Val Ser Arg Trp Ser Pro Thr
acifl pesitipy represenigd 25 cagh hragkehdnvet G u Thr Leu G u Asn
Phe Tyr Lys Gn Gy lie Arg Thr 35 40 452577- 166 .
ST2he PrlgpSGeide Ehmptibas aGINLS wath@hepiGiiso [thas thNLSdpesaraj change
Leu Arg Ala Tyr 50 55 60 Ay Tyr lie Gu Gy Lys Asn
the\épkcifiB@ arhito akids. Phe G n Asn His Lys 65 70 75 80 Al a
Arg Gn Arg An Lys Leu Lys An Lys Gn Gn Ser lie

Al &4 e 8RN T3ty S, AdidrdiY ﬁlegﬁ%}kgﬁﬁé'ﬁhﬁt NaBleSe trahfSrmant to
Pro lie Cys G n Asn Val Val 100 105 110 Cys Ala Pro

Tyr s Le ' : | S-:

15 TheiStedh p¥En %at%ﬁe iy gn‘gegfrm\}gae{h%ﬁigng G increases
Ser Ser Arg.lie GQu Thr, 130 135 140 Gy .Ser.Phe .G .
Vet GHECTRiOb g euar Bninl- e meaifh isheripy e threonine
150 155 160 A n Ser Gu H's Pro Asp Tyr Asn Tyr Ser

Thr Sehospbatagd-g G u Ala 165 170 175 Leu Thr Leu Phe

Pro Leu Hs Pro Thr Ay He Leu Gu Gu Lys Thr 180

185351 9e Tirathdd of itdirs3Bavhexkin s@id plawhis cPHPDABYZE. \BeYIBAERS, Tice,
Phe Val Ser He Ala 195 200 205 Val Asp Qu Asn Gy

Hi s Lethed, Yarksn ségatbder, an@ypi pRlme Asn Phe G n 210 215
220 Tyr 225 <210> 30 <211> 212 <212> PRT <213> dycin

Maxs < 49Q3n 3Ptk 92, - wireTeiR said promoter is a chemically inducible

promoter.

37. The method of item 32, wherein said promoter is a constitutive promoter.

38. The method of item 32, wherein said isolated polynucleotide and promoter are
chemically exicisable.

39. The method of item 32, wherein said plant-cell-culture medium contains
antibiotics or herbicides.

40. The method of item 32, wherein said regular plant-cell-culture medium
contains cytokinin.

41. The method of item 32, wherein said transformed cells are regenerated via
somatic embryogenesis.

42. The method of item 32, wherein said transformed cells are regenerated via

organogenesis.
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Met Gu Ser Hs Ser Ser Asp Ala Gu Ala Qu Asn Val

Arg Thr Hs 1 5 10 15 Ser Ser Val Ser Arg Trp Ser Pro
wabeo7hyserd u G n lie Asp Met Leu 20 25 30 G u PSHUER®O6/004777

Tyr Lys Gn Gy lie Arg Thr Pro Ser Thr Au Gn lie 35

40 45 G n Gn lie Thr .Ser Ar eu Ar.g Al a. Tyr .. Hi.s

7 derte Bl ool tgnondi khentt 55 Sopsbif YegohSd by
Asn His Lys Ala Arg G n Arg G n Lys 65 70 75 80, Leu

Met Lsedd pplynagleotivies recited hy g prgrRotek plapiseoycgptivmeindaees plant
Arg Ala 85 90 95 Ser His Pro lie Cys G n Asn Val Al a

Cys Alegeferatidiyin tiy sbderce €@ ome bOMot@SxoptBovArhgriBenes@ryn the trace
Phe Ser Phe Tyr Pro G n Gn Ser Lys Val Leu Al a Ser

115 1g2Qod#%fGhém GrindrefeSslantSeisbmat@nyefBeienteu Gy

I\S/bt Gn Arg Met Phe Asp 130 135 140 Gy Met G n Ser

er . . . ;

oot et ab U AN S R 1y S e Rt by ©
Lys Gu Lys Th r.Hi 5.1 .

. aboRomes S ispchiorn el i aPlrefER i ebscnce
185 190 dy H's Leu Gy Asn G n Pr éhe Phe Asp.Phe

Phe ThE ORI TE9IE BPESIPYS IR ISHST I fe Gate Ay e, or
2102577-166. ST25 <210> 31 <211> 236 <212> PRT <213>

A yci Heregass Rlggigsanstpymstion fECBGt ure <222> (162)

(162) <223> Xaa can b e any naturally occurring am no
aci4bh. 440ethod bf Weprovig rly trassfoseatiopetfidigeey\vamprssigthansteps of
Phe Ala Arg Gy Phe Trp 1 510 . 15 Gu Hs du Pro

Ser Leu TBhfrahsEoimthy plyiscdlly svithrgcloes) whiegpiPsaid keeto2gbnRfises:
30 Ala Pro Lys Leu Ser Asn Thr Asp Thr He Ser Pro Pro

His Hs Pro 35 ¢@ i&té@ﬁ%ﬁuclemae Bh® A deinekMBoBas
Phe He Lys Pro Qu Ser a Ser 50 55 60 Arg Lys Leu

gﬂoy7g| goGly S%rhogg{atdgg,pan@sp Asn Thr Asn Lys Arg Asp 65

ii. a promoter that is active in a plant and operably linked to said
isolated polynucleotide,
b. culturing said plant cells in a plant-cell-culture medium, which is
optionally supplemented with cytokinins, and optionally supplemented
with herbicides, antibiotics or both, and,
c. selecting regenerating plant cells.
46. The method of item 45, wherein said theonine/serine phosphatase is the
arabidopsis Poltergeist.
47. The method of item 45, wherein said theonine/serine phosphatase shares at

least 65% identity to the arabidopsis Poltergeist.
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Pro Ser Ser Pro An Gy Gn Ala Qu Thr Hs He Pro

Gy Gy Thr 85 90 95 Arg Trp Asn Pro Thr Gn QQu Gn H
we2@7p4d6r Leu G u Met. Leu Tyr 100 105 110 ArBCTAUS2008/404777

Met ArgThr Pro Asn Ala Gn Gn He Gu Gn He Thr

11510 Al a er. Lys Tvr.Qd s.H e
L pte Aeihodh P 46yt +Tagherda g simhepE iRy o mutan
HISL Ala Arg GIuAr A n Lys Gn Lys Arg Asn 145
150 1 eti@@m@fi’ﬂ%’é?g@ opdpmalg H s Ser Pro Arg Thr
Thr Leu Thr Thr Ser Pro 165 170 1752577-166 . ST25 Pro
Ph&hSebo@yierty sre at micaw td he a bxhaisiiveAdish offpwssibie cliyss. For
Arg Gy 180 185 190 Gu Val Val Gu Arg Gu Gu Gu
exaﬁ\%e Sa%olﬁfe@tlﬂ@ uf &ty Sast 5% Q¥atidy @ SHEB MDODLQ%ndd6 hEving the
Al'a Phe Gu Tyr Leu Qu Asp Gn Arg Gu Gu GQu H's

&[4k &sH Re
mgté&t%e%@@m%\%é 1%%% %d%%e gtegz gléllgl?éé‘ ZtBE e >@82 égg&iﬂé@fgle P]%%sentatlon

of H%F%Ear zﬁ’]ceér? VE MB’% braé]%)e %ganlyﬁ %erﬁ%ﬁ%&?&al&ég &a}gﬂe@i by
oot S SR LBt g ok

Phe Asp Leu Lys Ser Phe 35 40 45 |lie Arg Pro G u Ser
are@ganPEobg BNEGs Pro Val Ser Ser Asp Asp Thr 50 55 60
Lys Lys Asp Pro Pro Ser Pro An Gy Gn lie Gu Thr
Hs Pro Gy 65 70 75 80 Gy Thr Arg Trp Asn Pro Thr
Gn Gu dn He Gy He Leu Gu Met 85 90 95 Leu Tyr
Lys Ay Gy Met Arg Thr Pro Asn Ala Gn Gn He Gu
Gn 100 105 HOHe Thr Val GAn Leu Ay Lys Tyr Ay
Lys He Gu Gy Lys Asn Val 115 120 1252577-166 . ST25
Phe Tyr Trp Phe G n Asn Hs Lys Ala Arg Qu Arg Gn
Lys G n Lys 130 135 140 Arg Ser Ser Leu Ala Ser Ser
Hs Ser Pro Arg Thr Pro Thr lie H's 145 150 155 160
Ser Val Val Thr Leu Gu Thr Thr Arg Gy Gu Val Val

Gu Arg Asp 165 170 175
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Hs Gu Gu Asp Ser Pro Tyr Lys Lys Lys Cys Arg Arg
Trp Val Phe 180 185 190 Asp Cys Leu Qu Gu A n Asn
worw78et765er Pro Cys Au G n Qu Gu 195 200 2PSI/HER06/004777
Arg Thr Leu Gu Leu Phe Pro Leu Hs Pro Qu Gy Arg
10 215 220 <210> 33 <211> 44 <212> DNA <213>
Re}GIERGE i al <220> <223> Synthetic Construct, GeneRacer
RNA ol i go <220> <221> m sc_f eature <222> (5) ..(5H)
<223> n = u _<220> <221> msc_feature <222> (21) ..(21)
Ainlep3W. M.and Key2d-L. <D0 Rl MeleBiaky k:2455966. (26) . . (26)
<223> n = u <220> <221> msc_f eature <222> (31)7.
Adyaihp, R22@>ChuazNuH <Py, RPlantdi $L6deaiure <222> (39). .
(39) 2577-166. ST25 <223> n u <400> 33 cgacnhggagc

ASGARITATRA: QAL NGRS CAGAMIYRONSesEa &R, RdbeF I0Mo2dlli, G and
ﬁ}%ll> 54 <§12> DNA <213> Artificial <220> <§g3> -

Cl%%—?f&f@S%é{trdé?ﬁ:1767%0?@@9er oligo dT prinmer <400>

gct gt'caacg atacgctacg taacggcatg acagtgtttt

g, A T ol B trafiha P2 Qanidonifid, 7 "adtMEAHE T. Y035 ek cen
Physiol. 44(2): 122—-131.

Banno, H, Ikeda, Y, Niu, Q. W. and Chua, N-H. (2001). Plant Cell. 13:2609-2618.
Barry, G. F., Rogers, S. G., Fraley, R. T. and Brand, L. (1984). Proc. Natl. Acad. Sci.
USA 81:4776-4780.

Beato M (1989). Cell 56:335-344.

Bryant, J. and Leather, S. (1992). Trends Biotechnol. 10:274-275.

Chang, C. and Shockey, J. A. (1999). Curr. Opin. Plant Biol. 2:352-358.

Chuck, G., Lincoln, C. and Hake, S. (1996). The Plant Cell 8:1277-1289.

Clough, S.J. and Bent, A. (1998). Plant J. 16:735-743.

Cokol, M., Nair R., and Rost, B. (2000). EMBO Reports 1:411-415.
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USA 94:2117-2121.

Endrizzi, et al., 1996, Plant Journal 10: 967-979;

Faiss, M., Zalubilova, J., Strnad, M and Schmulling, T. (1997). The Plant Journal 12:401-
415.

Flavell, R. B., Dart, E., Fuchs, R. L. and Fraley, R. B. (1992). Bio/Technology 10:141-

144,
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<223> PCR primer GR5-2 <400> 35 ttttggcgcg ccggacactg
acttggactg aaggagtaga 40 <210> 36 <211> 38 <212> DNA

W 23m94862 i fi ci al <220> <223> PCR prinmer GR3- 2PCHUBDIBG6/004777
36 tttttattgc ggccgcegct a cgtaacggca t gacagtg 38 <210>

37 <211> 3 DNA <2 f|C|aI <220> <223> PCR
Gafgs CnidP” £@Bég°§§n¥i é?ié% agct acgt aa
cggcatgaca gtg 33 <210> 38 <211> 322577-166. ST25
Gatzp €2 Froiars 231 3nd Afendentuiral R <R, Rlontah 238494 mer
59340U <400> 38 aaggcgcgcc at ggaaaacg aagtaaacgc ag 32
Gesi2 LO¥., BOnsachty, M4 Iighar IDNABx218:S . JAr 2002)c Gahom@ Res: 2002
<223> PCR primer 59340L <400> 39 cgttaattaa ttacaaccca
12bagoattac tatc 34 <210> 40 <211> 34 <212> DNA <213>
Artificial <220> <223> PCR prinmer 11260U <400> 40

P R PO TR St 0
Haecker, A., Gross-Hardt R, Geiges, B., Sarkar, A, Breuninger, H., Herrmann, M., Laux,
T. (2004). Development. 131:657-68.

Henikoff, S., and Henikoff, J.G. (1992). Amino acid substitution matrces for protein
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6:1859-1876.

Lloyd, A. M., Schena, M., Walbot, V. and Davis, R. W. (1994). Science 266:436-439.
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<220> <223> PCR prinmer 11260L <400> 41 aattaattaa
ccatgcattg gaaaatatct 30 <210> 42 <211> 37 <212> DNA

W 23894862 i fici al <220> <223> PCR pri nmer 46480RCHUSIBG6/004777
42 aggcgcgcca aaat gaaggt tcatgagttt tcgaatg 372577-166

. ST25 <210> 43_< > 34 <212> <213> Artificial
Maé%’@@%ﬁz%ﬂ@%&%%@ré%&%ﬁ él)g%;é agttaattaa

tcatctccct tca%gat %I%a agg 34 <210> 44 <211> 30 <212>
Mo ekah §EO9R) +Gel] 2: 3058250> <223> PCR priner GhCl R NL

<400> 44 ggttaattaa ttgagctcga tgatgatggt 30 <210> 45
Metg ML 3. J6ockBaALy LDRAarZR Smokist B.fH.H. §19932 300c. 2RBACRCRci. USA
primer GhCl R CU <400> 45 aaggcgcgcc aaaat gcctg
ootdsktiasat cc tcctcc 36 <210> 46 <211> 34 <212> DNA <213>
Artificial <220> <223> PCR primer GhCl R T <400> 46
OlGGhi-8at kaa SaaoBagt gl $eadatfontish M3 e X/ D. :
SghigY e aamaacy ufigh: Fotn, K D. (1997)
Proc. Natl. Acad. Sci. USA 94:7076-7081.
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105:815-822.
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<213> Artificial <220>2577-166. ST25 <223> PCR pri nmer
VP16U <400> 47 ccttaattaa cgcccccccg accgatgtca gcect
WG 400229062> 48 <211> 33 <212> DNA <213> Artifi cPel/USRDAQ004777
<223> PCR prinmer VP16L <400> 48 ttttaattaa cccaccgtac
tcgtcaattc caa 33 <210> 49 <211> 30 <212> <213>
Yoy § 1 gkiroldabionztnd (KO P TeF SR A0 2500> 49
gattaattaa agttttacca ataggcctgc 30 <210> 50 <211> 33
<212> DNA <213> Artificial <220> <223> PCR pri ner
YuAL 3y VMAGDUR. k<400 €158 S E.1(206R)t Garent Baclc 3479-185§agat gt t t
ttg 33 <210> 51 <211> 26 <212> DNA <213> Artifici al
Zu522 @rd €R23N-BCR g00i) nrrdah Oplidil B82ibteshdogybll1:146-151.
tcat cacgag gccttgccat tgtttc 26 <210> 52 <211>

! OL&P: <R1Z>0h8y. s8k8r Ardgstimi al <220>
Zuégégéhgég@S??E%?mEﬁCI T188AL <400> 52 gaaacaat gg

7uS32RECE 68 98598 st 8 (20d25 Pt 7290:349-59.

Zuo, I., Niu, Q.W., Moller, S.G. and Chua, N.H. (2001). Nat. Biotechnol. 19:157-161.
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<212> DNA <213> Artificial <220> <223> PCR pri ner
GhCl R T188DU <400> 53 tcatcacgag gatttgccat tgtttcc 27
W 200m9642 <211> 27 <212> DNA <213> Artificial RROS2006/004777
<223> PCR prinmer CGhClI R T188DL <400> 54 ggaaacaatg
gcaaatcctc gtgatga 27 <210> 55 <211> 28 <212> DNA
<213> Artificial <220> <228¥PER prinmer GhC R del t aC45
<400> 55 ttaattaaaa caccagtcgg gtgcaatg 2 8 <210> 56
Wexlaim: 41 <212> DNA <213> Artificial <220> <223> PCR
prinmer GhCl Rl E236A <400> 56 ttttaattaa gaagaaatca
at gdaamgsdlatgt gobynuelgetide cdhPhidingl66. ST25 <210> 57
<211> 735 <212> DNA <213> Gossypi um hi rsut um <400> 57

at ggaaggtey GEQIDINOYY TAJIL5g ot g ganplement therof;ggt ggaaccce
gacgaaggag 60 caaat aagca tgcttgaaag cttgtacaag

caagggat g8 938LmGa8GMe It Bkt ®3Y, HéRitHiE SRECAAROs: 57 or 15; or

t aaccagt ag gct Caaagct tatggcacca ttgaaggcaa aaacgtgttc

180 tattggt

anangeanga BAAPLRRE: DoR0n BIA R ak e P EA0aR e by the
ccatcatcat cgagctcaac ctgtttttca tcctcctaat

tgcaccaatg P ?‘{15‘%@8 Offég]te&%g %‘t 1d?’%tltéj§%gﬁ§cmﬁ§§'t YaRrcks ora
tcaccatcat 360 ctaggctttt accctcagtg tcccaaggtt

cttctccct a geaplgmenbtheicabpragwicgdlay negsyeratigbdpdyces plant
ttggt aaaac tggaaagtct ctattttaca acggaaatgc ttatgatcat

480 accat ggtdageneraticainche absenct @fagaac ntoraexnganewy hormones, or
gagcattcaa caatggcggc 540 ggcgccacta atcatcacga

gacattgcca irdcgdakésCslait tiagsfapaahacerigatigttt cc 600
gaagagacgt taatggcttc atcatcacca actggttcaa cttcatgtga

gacgacgatg S8 @hgEE ORCALIARAG complement
aataatgaé% g????ggggi aég?cg?ttgﬁggg‘ complemen

thereof;
h. apolynucleotide encoding a polypeptide comprising a signature

sequence:
X P RWNPT(KEQRIMLV)(EDNKQ)Q(UILMV)(EKNSTQR)(MILV)L
(DEKQST)(ADEHNST)L(FY W)(EQKR)(ADEKRQS)G(ILMV)
RTP(AST)(AST)DQIQ(EKQR)I(AST)(AGST)
(DEKQR)L(AEQKRST)(ASFWY)YG
(EQHKTY)IE(AGST)KNVFY WFQNHKAR(DEQKR)RQK(EKQR)(EQKR) (X*-
101 (DEKQR)(STACIGVLMNQP)L(EPQKR)LFP(MILV)(X'*?7),
wherein

X represents any amino acids,
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attgatttct tctga 735 <210> 58 <211> 708 <212> DNA
<213> Gossypi um hi rsutum <400> 58 at ggaaggtg
w@e@goggenyg cggt ggt gga gggaatt cac ggt ggaaccc geRCOESIOEW4777
60 caaat aagca tgcttgaaag cttgtacaag caagggat aa
gaaccccaag tgctgatcag 120 atacagcaaa,.t aaccagta .
gctheaampars foglpgg%@e% TepErash dhaAn 8aalige gt &P fggiomain
tattggttcc aaaatcataa agctcgtcaa aggcagaaac aaaagcaaga
reprpaated hged 240 tatatcaacc gttacattca ccatcatcat
cgagctcaac ctgtttttca tcctcctcct 300 tgcaccaatg
t t ghtit@idds inggticbmtladt régregphbad cactivagy it gzt respective siagle atmino
360 ctaggctttt accctcagtg tcccaaggtt cttctcccta
aci%aﬁﬁs&?ép&es%ﬁa@aga@cglaoréca&t,ggcaggcct a ttggtaaaac
t{taattaat ccatcaacta gagatgtttt tgaaataagc

48%%(718%%}%@ c%ﬁs& 339§2PRtth 118H 58396 AR (1RO A8t change
at agaga tacaactctt tccggtgaat 540 tcatttgaag

act ccaact ¢ _caaggiggac aaaat gagag ctagaggcaa taaccagtac
ﬂwéﬁﬁnﬁﬁfﬁggngggt%%%agagac caccacgacg tcgttttctc

catactcatc_at gt ggagct. 660. gaaat ggaac . .gt ccaccgcc .

ot VSIGAR L 00 Ao GE SR O 1 FHObeybSo B 954 fhe signature

<212> PRT <213> Gossypi um hirsutum <400> 59 Lys Arg
seqdegeed y Arg Pro 1 5 <210> 60 <211> 73 <212> PRT <213>

Artificial <220> <223> Synthetic Construct, signature

S equdhe ésotR@Dpoly@R etk SCitEEAT IR ex o@Rprifimy fiDope2aidy ligked

= a ppool | yyppeeppti de chain of any nunber of am no

aci okt OHRScil 8EN8LAM IR RMcE220ba pladtl> M SC FEATURE
<222> (7). (7) <223> X = K or V <220> <221> M SC

E%E%s?%ﬁé@ E@%‘é‘ﬂ%‘{{% o(f %%éﬁﬁ, {hereh &id Bofdolymrlestide is a
gene.
4. The isolated polynucleotide of item 2, wherein said promoter is a constitutive
promoter.
5. The isolated polynucleotide of item 2, wherein said promoter is an inducible
promoter.
6. A vector which comprises the polynucleotide of item 1.
7. The vector of item 6, wherein said vector is a plasmid.
8. The vector of item 6, further comprising a promoter, wherein said promoter is
operably linked to said polynucleotide.
9. The vector of item 8, wherein said promoter is active in a plant cell.
10. A binary vector system comprising the vector of item 9.

11. A bacterial cell comprising the vector of 7.
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<223> X =1 or L <220> <221> M SC FEATURE <222> (H) .

. (H <223> X =S, T or K2577-166. ST25 <220> <221>
WORBTOHEMTURE <222> (12).. (12) <223> X = M, PCDUS2006/004777
<220> <221> M SC FEATURE <222> (14) ..(14) <223> X = E
or T <220> <221> M SC FEATURE <222> (15) .. (15) <223>

X =2sA PlRllfcﬁeUSO@E@Qg@ﬂ@twé&;FEATEJRE) <22(2> %17)
.. (17) <223> X = F or Y <220> <221> M SC_FEATURE <222>
( 18)3. Th¢ iwjateppdynuxlestide of itegm 12w sreipthe sighitgS SHATIRES
<222> (19) ..(19) <223> X = Q, E or A <220> <221>

(XHPOHRWNRT K ¥)(EEQEL)GTK)(MIRLIERZIND) X )(R)(RE A GYIL)

natural ly occurring am no acid <220> <221>

D S AT ORE <2220 (20) - (28 <0232 R A or T o
g RO ROGPAT BB O Mk RS = O

X'>57),
14. The nucleotide of item 1, wherein the polypeptide comprises an additional
sequence in the signature sequence at the X domains.
15. An isolated polypeptide comprising
d. SEQ ID NOs: 2 or 16;
e. apolypeptide of at least 65% identity to SEQ ID NOs: 2 or 16,
wherein the polypeptide of at least 65% identity to SEQ ID NOs: 2 or
16 promotes plant regeneration, induces plant regeneration in the
absence of one or more exogenous hormones or in a trace amount of
them, or increases plant transformation efficiency;
f. asignature polypeptide:
(X2 RWNPT(KEQRIMLV )(EDNKQ)QUILMV)(EKNSTQR)(MILV)L
(DEKQST)(ADEHNST)L(FY W) EQKR)(ADEKRQS)G(ILMV)
RTP(AST)(AST)DQIQ(EKQR)I(AST)(AGST)
(DEKQR)L(AEQKRST)ASFWY)YG
(EQHKTY)IE(AGST)KNVFY WFQNHKAR(DEQKR)RQK(EKQR)(EQKR) (x>
101y DEK QR)(STACIGVLMNQP)L(EPQKR)LFP(MILV)(X ),

X represents any amino acids,
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<222> (33) ..(33) <223> X = S or T <220>2577-166 .

ST25 <221> M SC FEATURE <222> (34) (34) <223> X = G,
W@2@r7/09476220> <221> M SC FEATURE <222> (35) . PCT/BS)006/004777

<223> X = R or E <220> <221> M SC FEATURE <222> (37)

(37) <22 K, Ror S <220> <221> M SC FEATURE

<22 np s fol(l%\gyngélz%ﬁmemh rangeof shp.sizootithe fpmain

FEATURE <222> (41) (41) <223> X = K, Hor T <220>
repegsentedNiySE FEATURE <222> (44) (44) <223> X = Gor S

<220> <221> M SC_FEATURE <222> (58) ..(58) <223> X = Q

or dmma20ids 2 2dch H%c&@t_ﬁﬁk’idiﬂ[ﬁltsﬁﬁﬁ%s(%ﬁtﬁe respb@jvestizbeamino

X = Qor R <220> <221> misc_f eature <222> (63) ..(63)

acd RioKadpiesdhtddenyadih Baickétal | y occurring amino acid
oL, ol FEATURE <222> (64) ..(64) <223> X = a

EZL%@E’B‘%S 6Tl A0 <zzo§¥°<"%§zyf§%ﬁ%%iéé‘§%u%%%me

the Sp601ﬁ686315‘[2i1’10 'acglgs, and 223> X = Eor

AtCIR1 and AtCIR2 is excluded from the polypeptide comprising the signature
sequence.

16. The isolated polypeptide of item 15, wherein the signature sequence is
preferably
XPPRWNPT(KV)(DE)QUL)(STK)MIL)L(ET)(SND)LFY)KR)QEA)G(IL)
RTP(STYAT)DQIQ(QK)L(STHGST)(RE)L(KRS)(AF)Y G(KHT)IE(GS)KNVFYWFQN
HKAR(QE)RQK(QR)(KR)(X*'")(EK)(STACIGVLMNQP)L(PQ)LFP(LV)

(X1357),
17. The isolated polypeptide of item 16, wherein the isolated polypeptide
comprises an additional sequence in the signature sequence at the X domains.
18. A method of selecting a polynucleotide from species other than Arabidopsis,
comprising the steps of
a. constructing a cDNA library from cells, wherein the cDNAs in said
cDNA library can be expressed in a plant cell,
b. transforming Arabidopsis explants with vectors in said cDNA library,
c. culturing said Arabidopsis explants in a plant-cell-culture medium that

is non-supportive of regeneration with conventional vectors,
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<220>2577-166. ST25 <221> M SC_FEATURE <222> (66)
.(66) <223>X=S, T, A, C, I, G,V, L, M, N
wo 2(1@7/094752 <220> <221> M SC _FEATURE <222> (68) Pcr/682)006/004777
<223> X = P or Q <220> <221> nisc_feature <222> (72) 7.

(72) <223> Xaa. can any nat raI occurri
aci d <226>5deipg W@@P@ﬂl}%&] er%tlf@)m Salg%éant &2@'@91‘7‘”‘3

X = a pol ypeptide chain of any number of amino acid
resi dues "rdi¥Ben 13 and 57 residues <400> 60 Xaa Arg
Trp Asn Pro Thr Xaa Xaa G n Xaa Xaa Xaa Leu Xaa Xaa
Leu 1 5 ZIoidestifye taaucteadideisyqueace A the Pokynmeleotidedhatareas
Asp Gn lie Gn Xaa lie 20 25 30 Xaa Xaa Xaa Leu Xaa
Xaa Tyr @ayisféaad ot sadicDEA iy sryAs Bai¥airathiiepsideplandd
Tyr Trp Phe G n Asn H's Lys Ala Arg Xaa Arg G n Lys

Xaa Xaa_Xagenefting ibhi ?ﬁn’?ﬁé‘éﬂ -&fthre@Rdiuetadd @ abled satda
Xaa 65 70 <210> 1 <211> 73 <212> PRT <213> Artificial

sequence t

S gnat ur EBTRAE STy B A fu ORIt <R B cdium, and
s o bk el S AR beBle HER e, o
resi dues2577-166 . ST25 <220> <221> M SC FEATURE <222>

(7) .. ( 7)syat@ggzmg a:pokynucgotlde@f sad nucjeotidgpequencsy v/

<220> <221> M SC FEATURE <222> (8) ..(8) <223> X = E ,

D , INTheknahod®f item 18, wherein Arabidopsis explants are transformed with
said vectors in said cDNA library by Agarobacterium-mediated T-DNA
conjugation.

20. The method of item 18, wherein Arabidopsis explants are transformed with
said vectors in said cDNA library by particle gun bombardment

21. The rﬁethod of item 18, wherein said plant-cell-culture medium does not

contain no cytokinins or trace amount of cytokinins.

22. The method of item 18, wherein said plant-cell-culture medium does not

contain 2ip.

23. The method of item 18, wherein said Arabidopsis explants are Arabidopsis root

explants.

24. A method of selecting a plant cell transformant comprising the steps of

d. transforming plant cells with vectors, wherein said vector comprises
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<220> <221> M SC_FEATURE <222> (10) ..(10) <223> X =1
, L, Mor V <220> <221> M SC FEATURE <222> (11)

WO 2¢0209476223> X = E, K, N, S, T, Qor R <PRD¥S2006/004777
<221> M SC F XATURE <222> (12) ..(12) <223> X =M, |

, L or V <220z <221> M SC FEATURE < > (. . .

<223> X = D Uig %pémuc@o%mgeggoﬁ%%ip@%é%ihat el(ngb gs a

M SC FEATURE <222> gOlS) . . (15) <223> X = A D, E,
H, N, S or T <papiorapphts rrgenefatEApUriediappdsfigientpf one or
.. (17) <223> X=A, D, E, K, R, Qor S <220>
<221> M SC_FEATURBredgi2@onés] 8)d . . (18) <223> X = E, Q,

K or R <220> <221> M SC _FEATURE <222> (19) ..(19)

<223> X = A ,ivD a plomotét thatRs activefi a PlasP 2fiiPope2ably linked to said
M SC_FEATURE <222> (21) ..(21) <223> X =1, L, Mor

V2577- 166 . ST25;5220%0fRRbRoMSC_FEATURE <222> (25). .
(26) <223> X = A, S or ‘T <220> <221> M SC_FEATURE

<222> ( 3113)U R%ﬂ&%%% gﬁ?é}i&?nt .)éelz_'szig)er pléhtceR AR ards 1R s>

M SC_FEA

deficient of one or more hormones, and
f. selecting regenerating plant cells.
25. The method of item 24, wherein the polypeptide that enables a transformant to
regenerate in said medium is
a. a polypeptide of at least 65% identity to SEQ ID NOs: 2 or 16; or
b. a signature polypeptide:
(XPPYRWNPT(KEQRIMLV)(EDNKQ)QUILMV)(EKNSTQR)(MILV)L
(DEKQST)(ADEHNST)L(FYW)(EQKR)(ADEKRQS)G(ILMV)
RTP(AST)(AST)DQIQ(EKQR)I(AST)(AGST)
(DEKQR)L(AEQKRST)(ASFWY)YG
(EQHKTY)IE(AGST)KNVFYWFQNHKAR(DEQKR)RQK(EKQR)(EQKR) X*"
101y DEK QR)(STACIGVLMNQP)L(EPQKR)LFP(MILV)(X'**),
X represents any amino acids,
the numbers following the X represent the range of the size of the domain
represented by X,
amino acids in each bracket represent alternatives for the respective single amino

acid position represented by each bracket, and
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<223> X = A, S or T <220> <221> M SC_FEATURE <222>

(34) ..(34) <223> X =A, G, Sor T <220> <221>
WORBTOHEMTURE <222> (35).. (35) <223> X = D, BCT/UR006/G4777

or R <220> <221> M SC FEATURE <222> (37) ..(37) <223>

X = A E ... K. R r..0.,<220> <22
v SESHORRRER corbrisebgh NES Wigh 1563506, e NI dogs ot ghange
or Y. <220> <221> M SC FEATURE <222> (41) ..(41) <223>
thg specgfied ginogeids T or Y <220> <221> M SC_FEATURE
<222> (44) ..5(44) <223> X = A, G, Sor T <220> <221>
M S&6 oapppem 24gyhereinsgid wepips fugher compriges a p@lynuileotide
or R <220> <221> M SC FEATURE <222> (62) ..(63) <223>
X =oEinterst, Q or R <220>2577-166. ST25 <221>
M SC_FEATURE <222> (64) ..(64) <223> X = a pol ypeptide

chapn, THe Bethod yfheh 2af whsietsarrdmoRs ifiefenti@41Neafuble
and 101 residues <220> <221> M SC_FEATURE <222> (65)

. (8R)msig23> X =D, E, K, Qor R <220> <221>
M SE FEATURE <222> (66) ..(66) <223> X =S, T, A, C

| 28. "ﬁ’le’ mélchbd |6f iter'ﬁ/l 24, vwhérelg 2ld p@orﬁ%@eg 1s a constitutive promoter.

29. The method of item 24, wherein said isolated polynucleotide and promoter are

chemically exicisable.

30. The method of item 24, wherein said plant-cell-culture medium does not

contain any antibiotics or herbicides.

31. The method of item 24, wherein said plant-cell-culture medium does not

contain one or more hormones.

32. A method of improving plant transformation efficiency comprising the steps of

a. transforming plant cells with vectors, wherein said vector comprises:

1. a polynucleotide encoding a polypeptide that enables a
transformant to regenerate in a medium that is deficient of one or
more hormones or increases regeneration rate in a regular plant-
cell-cuture medium, and
ii. a promoter that is active in a plant and operably linked to said

isolated polynucleotide,
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<221> M| SC_FEATURE <222> (68) . . (68) <223> X = E ,
P, Q, Kor R <220> <221> M SC FEATURE <222> (72)
w02((0m947€223> X =MI , L or V <220> <221> M SECTHESHURED4777
<222> (73) ..(73) <223> X = a pol ypepti de chain of any
nunber of am no acid. residues 3 and 57
r esi dues b<oieng faidplankcellsrp g PE@'H e ediumawhich is
Xaa Xaa Xaa Leu Xaa Xaa Leu 1 5 10 15 Xaa_Xaa Xaa Gy
Xaa Arg Ohtiorpily syppienrentedspth@ytokities, entoptianally supmiemented
30 Xaa Xaa Xaa Leu Xaa Xaa Tyr Gy Xaa lie GQu Xaa Lys
Asn Val Rt I2bbidided anfllyivtidy qr betig afd,n Asn His Lys Al a
Arg Xaa Arg G n Lys Xaa Xaa Xaa 50 55 60 Xaa Xaa Leu

Xaa Leu Rhe|dkifg ¥@dneiatndplakilkedd10> 62 <211> 99 <212>
DNA2577- 166. ST %5 <213> Artificial <220> <223>

Sy N1 G YA G 32<45@{%?en§ga1&@9fy?t i gt taattaacta

cccct g{ngat gt acctgact at gcat ac atgta 60

cosgact o0, CSRSEALSR LSS ERlA LORLAND S8, 007 O

Synthetic¢c Construct <400> 63 Leu Tyr Lys Leu lie Asn
Tyr Pro Py#sigapuignolmegtidgn Tyr Ala Tyr 1 5 10 15 Pro
Tyr Asp Val Pro Asp Tyr Ala His Hs Hs Hs Hs Hs 20
(X5’§3)3ONNEIG§EQRMZM)@DNK@)QHIW)(EW%XW%’%r i um
(DtE;J(r(T)eSfTa)&IGDEIS-INST)L(FYW)(EQKR)(ADEKRQS)G(ILMV)
RTP(AST)(AST)DQIQ(EKQR)I(AST)(AGST)
(DEKQR)L(AEQKRST)(ASEWY)YG
(EQHKTY)IE(AGST)KNVFY WFQNHK AR(DEQKR)RQK(EKQR)(EQKR) (X**"
101y DEKQR)(STACIGVLMNQP)L(EPQKR)LFP(MILV)(X'**"),
X represents any amino acids,
the numbers following the X represent the range of the size of the domain
represented by X,
amino acids in each bracket represent alternatives for the respective single amino
acid position represented by each bracket, and
the polypeptide comprises an NLS with the proviso that the NLS does not change
the specified amino acids.

34. The method of item 32, wherein the polypeptide that enables a transformant to

regenerate in a medium that is deficient of one or more hormones or increases
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<400> 64 Arg Lys Ay Lys 1 <210> 65 <211> 6 <212> PRT

<213> Gossypi um hirsutum <220> <221> M SC_FEATURE
WE2R289478) .. (3) <223> X = any am no aci ds <408cT/6520061004777

Leu Xaa Leu Phe Pro 1 52577-166. ST25 <210> 66 <211> 6

<212> PRT <213> Artificial <220> <223> Synthetic,

Const Fec&‘?{lem'%?rbﬁ‘éft ]lljlfaere Uélﬁ]&tece% ??ﬁ nFriSsacseFme or threonine
eature <222> (6) ..(6) <223> Xaa can be any naturally
occur phogphatasano aci d <400> 66 Arg Trp Asn Pro Thr Xaa

1 5 <210> 67 <211> 6 <212> PRT <213> Artificial <220>
<2235> Thy nidistd of itean32, midetein said phhtiseofequenece seiins, Gite,
Arg Trp Asn Pro Thr Lys 1 5 <210> 68 <211> 6 <212> PRT
<213> yMNehi, birtdyabugarde ar@ 33 pa@y.nt heti c Construct,

si gnat ure sequence <400> 68 Arg Trp Asn Pro Thr Val 1
5 36. The method of item 32, wherein said promoter is a chemically inducible
prombter.

37. The method of item 32, wherein said promoter is a constitutive promoter.

38. The method of item 32, wherein said isolated polynucleotide and promoter are
chemically exicisable.

39. The method of item 32, wherein said piant-cell-culture medium contains
antibiotics or herbicides.

40. The method of item 32, wherein said regular plant-cell-culture medium
contains cytokinin.

41. The method of item 32, wherein said transformed cells are regenerated via
somatic embryogenesis.

42. The method of item 32, wherein said transformed cells are regenerated via
organogenesis.

43. The isolated polynucleotide of items 1, wherein the polypeptide encoded by
said polynucleotides recited by d promotes plant regeneration, induces plant
regeneration in the absence of one or more exogenous hormones or in the trace
amount of them, or increases plant transformation efficiency:.

44. The isolated polypeptide of item 15, wherein the polypeptide recited by ¢

above promotes plant regeneration, induces plant regeneration in the absence
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of one or more exogenous hormones or in the trace amount of them, or
increases plant transformation efficiency.
45. A method of improving plant transformation efficiency comprising the steps of
a. transforming plant cells with vectors, wherein said vector comprises:
i. the isolated polynucleotide encoding a serine/threonine
phosphatase, and
ii. a promoter that is active in a plant and operably linked to said
isolated polynucleotide,
b. culturing said plant cells in a plant-cell-culture medium, which is
optionally supplemented with cytokinins, and optionally supplemented
with herbicides, antibiotics or both, and,
c. selecting regenerating plant cells.
46. The method of item 45, wherein said theonine/serine phosphatase is the
arabidopsis Poltergeist.
47. The method of item 45, wherein said theonine/serine phosphatase shares at
least 65% identity to the arabidopsis Poltergeist.
48. The methods of item 46 or 47, wherein said phosphatase is preferably a mutant

deleted in negative regulation domain.

- 65 -



