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Cl p-protease as target for herbicides The present
invention relates to C p-protease, which, when absent,

wheiosgss28bout re duced grow h and chl orotic | eBOBEEPRS4/013555

target for herbicides. For this purpose, novel nucleic
aci d sequences enconpassi ng SEQ D NO 3, SEQ D NO 11
fiptp8Reade MGargeh foriherhitidesnal equi val ents of SEQ D

NG 3, SEQ D NO1 and SEQ D NO are provided. Moreover,

nt [ nven | at e
o Br S iuenton Bt si-iieassonith, Wi Siaeph brings about re-
wiuced peawih @nd ahlomtic dgavas Bs tasgefifer harbicides. |Rnr¢fvs paipase, covel nu-
tcté‘rit Ié'%@ggéu%rtéés eREGMpEREMg ISEENID NOE3! SBQ I NS: MEAMPSEQID NO: 17
Apa Ry el i eI Sea0tD 2 Sed RoNERH FBERTONG 17 are
deovigret Mageoyer, the pmgmhnyempn eslalep tethegsiss of Slp-prpieaseyn a
Sh&étﬁ@@ﬁﬁ ideAEXyiHY obfigdands Witly Redloidal of freweh-feyuritdly @ativity, and to

coh S%@?Ftﬁé CER]E’ O\gﬁ‘{sqgéﬁetﬁgd g}fﬁﬂ@régﬁiﬂl ag;{'sgfﬂ?ﬁww drowth regulators.

are resistance problens which occur with herbicidal
atieibasic pripeipll efridentifingcierbicide s viakhe imhiditangs adefineditardet is

Qﬂg\%g@é ‘é%jrﬁé\ﬁ%% 5987 BeNtWbYossneh, %5’0/?7%& 1 Tehé(r‘él thereisa’

stin UI
St crand Tar e delomioy oL SPEVBES WhiSh igHtconstie nove' targets for
therbicidé Jiheabasons apt sesistancy pmwa‘ms whiotv oepyi withehterbinidal active

ru?g{r@&lentg vﬂﬁcﬂ?édt of knB\Wﬁ té?&é@ CdridHRe %ﬁg&ﬁd Ehdéaaibgﬁ)tlgentlfy novel . |

108 A o h o GMIBEIThE pi S gl ool spectrum
fof acticen etglogiaal and t@xmimal ecdeptabiltyhandier lgw@pplicatipn rates.
pI ant. This may be attributed to the fact that the

I j t | C
T B i e BRBetoh ol EiABs <Fyae R Rtk ARE e ipybition o
@y,@zy@ewﬂ"ﬂch forms parg of a metabsligpataway freaysntiha§ no further effect on
fiives Growtivof e pindMhigeap be attasted tosthe fad thas tredplant swvitches to al-

qé@lgtl\%eﬁléfa%oﬁé étH\ﬂ&}é \W@e Jx%?é”&g?@ﬁéft knbih %'i' 'tl'%&‘ ﬂ’lel |¥hlb|ted en-

oun requent

fzamﬂ is gat ljnpiting, rmedBFtéBﬂéq Rathway. Faﬂ'aergaﬁ% rPJ?’tt sswm% are distin-
|gm|!sheu by higmdegres of iNattional red0dancy.(R(ME8drBIly ég6ivaléntSanzymes
mrg‘?%gﬁeﬁtg i ?Qr“lé faRRbs G B Ar%i%ﬁélé ihalﬁé(né ome than in

o e e e T e

BRE SMIPRAS,
feememmamtally‘ iysthedagi et compeshensivelgenre krinwk-cak progtamas by T-DNA or

(ter\'s oso@ﬁnsetr’!lémhto‘?l\r@bldoﬁsls yigéd f@/ﬁérlfﬂémf%@t-éh hbntbt?pék"to date

?@%@%ﬁ@% | EhmaPE b £ 2 bRk B 1 of “prant s

or whose |nh| bition | eads to reduced plant growth, and
tids Bh@bjedeonhé b%é&nﬂhvmloﬁt@ldéﬂmfg able? targetsiviict ark sséhtial for

rﬂlgén_g}o%lgg} ﬁlé@t@%ﬁé@ég?egﬁﬂgﬁi%ﬂ 9%3%}% réo%%gb @ ARt érmélv(t:l"1 .and é%l provide
theds whieh gre stiigbleder léfﬁmtﬁsﬂr&jh@mﬂ%ta@ta’@@nidwr @rqvéhﬁwlatory

fcempbdmmgtlfyl ng herbicides. Further terns used in the
description are now defined at this poi nt Affl n| ty

is refers to a ti 0 oI i de wh
Mi8nae fue e B pbioeds Beleved hydhe bee BEBiear anpofsd Cip-protease
firu & Inesticodh foir itlestifyingrneebicideor di ng to the invention
eitherdirectly or by neans of a |inker, using

Fiph8rEnts Goel ndfe SRR TRnonFetiey aF hithart ve " °°

purification of the reconbi nant target protein by
“‘Rﬂiﬂﬁ ng Qﬁ%'ré?efsyto%rﬁébﬂaé 85 tlﬁé Wﬁbéé’&&lmg?ﬁudlelc acld se-

SRl o el E%féeauslsvaagc@d el 81 ARy RS EEGR dtner

thronbin or factor Xa), whereby the affinity tag can
be cleaved fromthe target protein when required.
Exanpl es of comon affinity tags are the "His tag",
for exanple from Q agen, Hilden, "Strep tag", the "Mc
tag" (Invitrogen Carlsberg) the tag from New Engl and
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ability of an enzyne to catalyze the hydrolysis of
peptides of maximal five amno acids in vitro.

WO Bopoees83 on cassette”: an expressi on cassett ePCDEPENN613555

a nucleic acid sequence ac corging to the invention
i nked operably to at |east on& genetic control :
ediractiy 0r bysmebnasf alinkegrustngreustontyy dldring techemuss.yTheaaffinity tag

) <or GRNSS Mo beHERRiratich AR SRl SRR of erecombinant
ages ProtS)t by raeags gb ABIRIT CEPTaIORPENTRTRIOA BRI LR e N Ee @bove-

onertipnRIAniserpan acieantagrbussiontaearbejerskaldavage sitaifforyexample for
SHFSNRIH DEFaR bR IXAY SwhelSiSRe SEMIP RGanRIEA e Frohithk itaH§8¢ protein

Ql. Cl J [ extrachro onm| | r_J.nteaqrat ed
! ERlrEL maiBlesiot SR Y s afe e il B8 ForErample from
faiegen. dildean Syep 43at thesMye tado fInvisegem Earlakera); e tag dlom New
CEnvyl#rid Bialabk hivhecopbis®)yol alvhitincbirdiel mﬁaihaaltnd lahll/?nteine, the maltose-
7 n . [ . u —

RIRG Bteln (Qlaifr3 N EbGand il SRR IF KR P8 the CBD tag

[Ron dlopaggn. én %‘éﬁq‘i?é\t%éh%?@ng)f tag c3pibeApehgd-forting § or the 3’ end of
ctha tedihg aacleicragidasequbrae witikibe Beqssrtk @ntbding@ iter tagset pridtein.
in a cell or an organism of a pol ypeptide with the

] mati.c activit a nucl ear encoded Clp Protease,_
SRENTY 5 PySan ancotied blromBigaa Thedeiny Actyitgfospripon s 2Bty of an
eanzpuie do ChnveFr pswWmirate infoi acprofadt yTreperizgmatis aetivitp darl bd deter-
ARG HEWRI6 ko Bad i BT SO ViF ho (ke NWEROHAL, the de-
et I SrelAC kool M ne dns SokTeaee o gspacii cefglor, or
ddrla sombimgtion of atheashtwmaef the aovementionedparameters) .asAl function of a
Qfefihé@pé’fﬁbh\/d SR, FAGRRY Pﬂgﬁlciﬁ,@? bﬁérilaio%g Q}!@Bgﬁéamsféggtlaﬁﬁibes here the
I Gl P 12 SFaAE N b eptde iR tvesgino acias

fil ¥§Rent condensati on of individual overl apping
conpl ementary nucl eotide units of the double helix.

CLLAARYG1 S5 of 5V BLIEH bR dod oo o
ﬁﬁﬁﬁ&w@&hﬁa Hvertiorpinkgd operably to gblepst opg@epatic ¢astrol gipmept, such as
fr memotesvand) aklyaniageodsig: Sfirther sdntol ¢glempat, sich a¥a terminator. The
%Ekﬁdi@&q@éﬁé@ bt tﬁe eYé‘r\ghéiHﬁ c%!gétté E&YBE mrﬁxﬁﬁglgg%%ngmic or

mani pu atted such a kg@ a nucl eotide s ) ,
o ReTREtery, ONA Beqiienge oF 4mROA SeauiGeq ans iefnsemisyineti or fully
iSyaibietiganalegee Thesetrouieness. cafirexish indinearcoragiicdlaf foagrexitashromo-
bmally BKiRtEgrated i@ fid qehbRk. YhenGedeLak sEh&EHc@% in question.can be

technl. S are described, for exa e, ln T
iRy P S SRaREF ne el op Boryain EmEESR! Sl s gptural ONA
crawPReNts Orieiagoransist 9f varaumheterologiods spné segnkents of various organ-
ishgr at ory, Cold Spring Harbor, NY (1989), in T.J.
Silhavy, ML. Berman and L. . Enquist, Experinents
wi th Gene Fusions, Cold Spring Harbor Labo ratory,
M’f{ﬂ"aéﬂk'?'ﬁ'ﬁ aaigh I5aKeNqes arq giga puitahie inthiageniext as Ipng/ps they make
gbssipl‘éﬁ]pa expressiorg trog oélbori an dvbbrtis] ofra FBIydePEde witktRedzymatic

. n - n . ..
aHmlt‘ryz:EFe&f | %ﬁcq@g?CIWﬁr&}é?%éghg%féﬂaﬁgﬁﬁ tﬁé%ﬁ)ﬁ()@cal activity of a a

"Ope e unc age":
SHBEaesodsd Gl Biote R awhion PrikeeRice s enraed b Jusisic acid se-
qeemderaccottingodhe méaﬁomFomwgammtsymhemcgmldlédﬂdé ¥equences can
B8 YRBIZRR WhicH BER béerCtintiZedl wiffl r%ﬁ?r’atté t%{coﬂéﬁ@s@gé{‘%tge organ-

t hat, each of the regul atory sequences, each o
S8 ec"%ﬁﬂ’?@ﬁ' el enents, can fulfill its intended
functi on when the codi ng sequence i s expressed.

A7 gkt RoGlessh i co eSS e e
T Y I A TR T e

D NO1, SEQD NO 3, SEQD NO5, SEQD NO7, SEQD
NO 9, SEQD NO 1, SEQD NG 3, SEQ D NO 13, SEQ D

NO 15 or SEQ D NO 17 or parts of the aforenentioned nu
cleic acid sequences and which are capabl e of bringing
about the expression, in a cell or an organism of a

- . - o ~I .
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t hese standard conditions vary. Thus, for exanple, the
melting tenperatures for DNA:DNA hybrids are

wappsosi2eat el y C | ower than those of DNA: RNA hROGI/EBR®00613555
the sane length. Standard hybridi zati on conditions are
to be understood as neani ng, depending on the nucleic
atsngatidroef irdiddys| overappingaeampiemeitatysualeetidelanitsraf tiBddlible helix.

Lag;ggam@gﬁegtw%ag %%fs@htshgei&ya 'u%rmméltyfzfoﬁe@ﬁrmﬁemtthéma%eﬂtnown per
ST opipaStbadis Tstnbd (Joghoeh A S ey Phess New York,

e $86r887 b Whemopreparingrardexpresgion cassatier varionsBINA fragments can be
I afipfatedin stdh’a way fadRicleblide sugakhdl Rt thetorrect direction of

\]
i f ; hybr i usly 0.
788855 o thel Blrepl¥eoHg i 1 dRielet, T A8 BB ottt are
dined witiceas ather ¥alogneret olering tasprigyemag aeydesciibesh for £8ample, in
. Mariidtis, E45 Eitsbh BhAJRBAmMbiRK, “‘Uidleculze Cioring: A 1IZ28okR6ry Manual”,

OB 0R Rl BRI Shind ks I8,y 7 S, .

Pamanasay- WeEngdst, Expssimsitswyitfs 3ene Susions, ol Springridarber Labo-

hratory, ol Spring [anvpe N (1984) avid in Ausabes, Fakie st ait, dACadertRrotocols in
. r .

b it 4GRS PR KL YR PRfEEEh Y| b

approx. 100 nucleotides and a G+ C content of 50%in

t“‘Dpedbielinkegeifor { foinatiomabiinkagé’e ar wpenablep ot fahctomal] linkageds under-

fsod ¥ mBAMAY tHeZstigueRtia bR astishtdrt Gﬁ@ghlﬁtdﬂ‘féé‘d{{%ﬁkes or genetic con-

text books .of " genet i suc . for éxa e :
A5t BRTARIR SuftTa WayRataatn o eGP SeBuipes, on sagh of the ge-
etip eentral slements, wan fuibits inteadediunptionawhenthaiceding seauence is
fexpraské® W th which the skilled worker is fanmliar,

for exanple as a function of the length of nucleic

acids, the type of the hybrids or the G+ C content.
Thendienal| eayivalsise desgribe, injthei pragentivontexh nuelgigtacishsagnences which
thybridizk nadératandard dunditioh ith tige heidibacd sequsnss IBEQ I NO:1, SEQ

Ncb-ad R P .l liar )
E?%%%S*-‘Qjéﬁﬁ%?% pa% 7. SeRapNe s Sefbafs Hisea b Noss
Sy ImAIL B S 1D BEE1S onpleq 4p NOIAT Gepddis e aiararesntioned nu-
Riaic a¢id atquimpenandvhich Rire Bapebie eftbrioyihg mdolithe er;sfe*selyon, in a cell
R I ; : L ' Mol ecul ar
S AP e i o pRpEpudeaiir] el PR Boldeer 7
Uni versity Press, Oxford. functional equival ent of SEQ
[ oN@rry, oussth HybridieatjonSHE(s &@ivisidiageoBEQ use ISt pligdiicBotides with a

Npigh oﬁ%ﬁr&irhgei& 1250 b, \SreBrabRE(8-4b b fésexartpit B N cdrserved or
gy CEDigS. WbikDieah pe st teriiied If Y ingric A migH e Sijtest worker s
faniiar isEeorparispss WiEGther (atated goms. Boweye, loagep fragn@nts of the
huclefcQ@didsNacardingHethe NEAtDN WHBQ Bndifot 20050868 & the complete

i yel f . all
Sepineb GRRCEb0 KE o Rt By iiaiidh (9SeBInG SR bldFish e
Rl digenygigaide ugemd Abe lengih of thesirasernt gr thel sppiate §equgnce, or de-
ipeadiag bhwHich tpfe of mustdieacid e DNBrENI 9 being ased fof the hybridiza-

VAR A AP el
PNevBEds e anpEovismelely N5 lowesitamhaes f DNEGIVA hybrids of the
Namg lergii) D NO 7, SEQ D NO 9, SEQ D NGO 11, SEQ D NO 3,

SEQ D NG 13, SEQ D NG 15 SEQ NO 17. For exanpl e, such

S S R B R L B85 g o

Dugleistasitl, farexgmnledemperatures of bebweeredPa@R! 580C in an aqueous buffer

sBR¥siwith hicoacerikriBén bEoetBen 8.9%hd 52PS8E1 3(9?‘0 ?00.15 M NaCl, 15

" t [ P " t Bi ot | . ,

TS BOR A e 7 7 S aly i W e B oz sucn s
be, for exanple, the insertion of further cleavage

sites for restriction enzynes, the renoval of DNA in

order to truncate the sequence, the substitution of

nucl eoti des to optim ze the codons, or the addition of
further sequences. Proteins which are encoded via
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"CGenetic control sequence" describes sequences which
have an effect on the transcrip tion and, if

wappsoprsnt e, translation of the nucl ei c aci dSPCT/EP2004/013555

according to the invention in Rrokaryotlc or
eukaryotic organi sns. Exanpl es”t hereof are pronoters,
tfor examapler42°G1in GixBSG rad % foomvamide. The hgtritieratiors eopcitiors for

rbﬂﬂcbm H HdQ drd s&%n@éagoﬁag 0SELS8RCH R tefp E.E@é‘gf ttween ap-

| | at
SR o beh R SR Dy WIS 457, 1 o
SQaSa(“f W Ry ybride meﬂmbndlzétlaqu;nmmpnaae advantagbetssly 0.1 x SSC

gtdtoreseslbdtiveén ber%&dlﬁ’@atél BG3C Eﬁ@% ) @rératdyAetween ap-

uI at i.on_has [

fiae St pese SiLLehas etlos @8‘93{33%{193 Wi a8 peen stated
i 3re meltinectemperatierg yaliies Whichdiave beeo talculated dytwayl of example for a
SREEANEA AR anérsotie Bf 43120X1 09D nREEaidesEndra G 4t tbMBnt of 50% in the

SR oL TR TG W o

rsrieedlinTglesanttexgbenksof dgaetics sucihas, fey exaswiee it eambroek et al., “Mo-
fleculdneCioning’, mmprﬂfgdwba&ammonym dgonand ¥dn BécamBlisted using

ﬁﬁ’ul?é fith Wﬂ?:mﬂ&ﬁglallé anl |Q ‘Hrjnﬂé'r Mﬁbrr eh&ﬁél%tdsoffuh& o 9f the

O3 OhRUGIIR BrdS: 12 HERial INaJHIOFEH OEBR G Ealonigng gThe skiled worker
omﬂrflnd ﬁﬂthfaumfdmatlm ombylaidizatipm onthé éollowingrtextbsokst Ausubel et al.

'Tb&é m?éBH”@L’iﬁ?érﬁ FPoto@dl8l insMEILEN S Sio ¥an H?'?Wﬂefﬂ SInE 8w York:

n omatin, str

%ra%%ﬂ%cﬂ'{*@p@a (B9 (R oieigricidk HubrBirgiiats ¢ Hragtical Approactr’,
dRpress atrOjorddinivengjtydtreps Qxferd; Biovnged.) 198t | Esseatialddlecular
RO} FEPraEadal Ebnﬂcﬁhmtprégyat@saéve'mklﬂﬁtyﬂééé ARG
dependence of the tissue-specific expression on
certain stress factors. Such el enents have been

deloeiionadeqyivalent oA FEQD NOr, REQID NO13e SEQ IBHYQIS SEQ ID NO:7,
BH 10 N1, ESE@ M Noie, EQ D Rioes, ﬁt@m iePRis, SERS(ZAD: 15 or SEQ

ééﬂ?&iaééf’fﬁg ﬂ”’ey&?rez%zﬁeﬁ BRI o gt Ay ey i seQ
HaNG-4) SERIRINGS, SEGJD NO:pyBEQIP:NQZ6SEQ)ID NPnEERJPNO: 11,
[SEQWER NC: SYSEQID BIC: 1R GSED R NIETEaSEQ lmNoprnésgsé%twely and can

?WMGF@CC!@@@HI%%R%I 6%1%%’ mdtét%ngt)f {hg%f&gﬁeﬁﬁocned nucleic

uenc
Bl SeF T AILANA0E & RAVPEPUAA WA 1 Gckityof 2iglegy encoded Clp-
protgaseent with the aid of the pro gram al gorithm GAP
accordi ng to Needl erran and Winsch 1970, J. Modl. Biol.

443- . 453 t he fol t
e pidsint ghiopsd aftgimpBstes, I SHAToB: taaes nadisqliipsgauences
Nﬁumre@bmrmdme'na@écatﬁos htherSEQ 1D OIGBHBEQ@ Ha NC»8,| SE® t NO:5,
BERENG:E SEO IDNG:8iSEQMD N®): 1 CREYY Qb3 SEd h:senaﬂs SEQID

Mat ch: 10. 000 Average M smatch
mgg%rséﬁgbﬁi‘?qgw ng text, the termidenti | ty is also
used synonynously with the term "honol ogy"
'Fbierdmple ssuchimddifitations ¢n Rgeherasd By fRAb QCi@é?ﬁlth which the skilled

QR ! |§1%rrﬁlfél93§dcﬁ lé%' ?@5‘ Dw@&?& Mu?e[bo%neggl eErHr??érzﬁ PCR", "DNA-

i nversi ons or
sBurings(NatyRi 370, 198/ RPSBoRRN g SiRsaeresttension Propess” (Nature
BiotecBobr16] 12982 ph.268-261 Y The @ine bEsuchfa mbéifiéaaio ehn be, for example,

L8 loR ¥t fﬁHPerSéléc?thbé E\F;?]s fopﬁﬁ tl&?ﬁrﬁig[l%%l ﬁﬁfe r&ﬂo%l of BNA in

grcl%ngggmcaﬁ] ?s%hggzce S@Bgtgutgqneo f nyglgptiges to optlmlze the codons,

estheraddition pf fusther seepllentedaPuoteins gdivhtare ercoded arznmodified nucleic

BBidsRqlidiel ?fh}éi Aitaif MOIRHRARUINOT H%sdnt@ atJb‘?/ha‘Bﬁg ﬁﬂblélﬁ‘a‘c‘, d se-
| n the case of a genomc ra
§Q &I c environnent of the nucleic aci d sequence |s

preferably retained at |least in part. The environnent
fl.anks the nucleic acid sequence at |east at the 5' -
or 3'-side and has a sequence |ength of at |east 50
bp, preferably at |east O bp, especially preferably at
| east 500 bp very. espeC| aIIy pref erably at Ieast OOO

NN\ N
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guences (for exanple described in Sanbrook et al.,
1989, Cold Spring Harbor, NY, Cold Spring Harbor

wh aiwsna283 y Press). "Replication origins" ensuP€r/EPm04/013555

mul tiplication of the expressi on cassettes or vectors
according to the invention in Yicroorgani snms and
yeasts, for exanple the pBR322 ori or the P15A ori in

La%aqgllnlj @Ep&iﬁl\gﬁe T cag M&?gfgg@&h&ﬁﬁg%ﬁ@%quenca encoded

B0 BLERY; apidcsequetssi 1A GgFioRgInHBIsaRe. IRy termactionaiequivalent
tdeecnms]a protein whymsmlno Mot sequenosl hm Rdefimad percenfye of identity or

8ed(BbNo:3’ Reporter genes" encode readily
quantl gfe %r ot e?ns The transformation efficacy or

t he expreSS| on site or timng can be assessed by neans
dfunttierst egaivasnts itiasgalsoedneyise naturallycyoesciag veriarts af/the herein-

eI JBE QRGN AT HRIA nhdISE HHH%%&G&Y&%@ f@?éﬁéfn;ﬂé tHd8e which

s e e e s

@ndfadga the anming atlg seauaness derivedfiopothesy. pr ot ei ns
(Schenborn E, G oskreutz D Mol Bi otechnol. 1999;

gé&é}ﬂczéeﬁées&ﬁéﬁ %} g%&%}lc%ﬁlgrca{éyg tarl\%‘% tonnthe transcrip-

ign @nyl; if apprepriaty l}ranﬂgh@@ ofiqhe nuggycracgiscﬁccqryg\g to the invention in
praipyclid@r elkdriétic Sryhi§m&| Exanplastth€riedf srégBomoters, terminators or

%\ﬁ{ais Lgeglgr?o\nﬁ‘v as"‘%ﬁ@nc}g? hgeg[l Q elﬂ'a%ﬂ'tloﬁ‘%fﬁ%% gontroi ég@ences or

trans
instear ofAhess sqaugpens, the nakirel regufatiomof gheserseanpngesmay still be pre-
aknt befbrarthe EbiuaBitaicture get&DandlMad Aflapptdpriateydve been genetically

|m5dlﬁé%f lﬁ%ﬁcﬂgm thét"t’?&ﬁ&@faﬂeggrﬁgaﬁ ﬁ% ééﬁj%[}icggg off and the ex-

son

BERHIOIY e IO REnENaS DR OIS tiat (B PardeRsed o Creduced. The
cboitce of H‘@s:osntralrmuemaadﬁmbds)om the hwist onghrismt aystarting organism.

CERRAY BEstTol aé@rer@bgmﬁernq&ew &ﬁ}ag‘ggtuﬁggtrhﬁs&t@u%g.on in-
TR tsieiehdifa 3 Dl oBes PRk RBLF 3 &y Ehemmore under-

girodmsgneaningthesg whish(@ke®ssibledreamlegat's recanaiation or insertion
(ride sey&rfonte 6fta Rbst ordaMiBE dr wiflcH &R rem69dIfrofPthe. genbBfe. Genetic

%Uhttrﬁ%ggu P@_%'s %ﬁﬁ:%ﬁ%ggé {Lﬁthg%l%b]eog?{? ;{%ero%? 8% oef%ar minimal

pEAmgiens; anq ss@yencenwhich haverpt Efieds opibe pemetin sirestredfor exam-

Wma{r&e!ntaaahkntﬁl@gleﬁs N%)Whldﬁ éanlAggifyane ek;hﬁsﬁdirbb@/ermng
e?ﬁe%n?ﬁugggﬁetlé'\é%‘f’rgl &‘?4 Lides nﬁ%ﬁbrﬂgaaﬁ;oﬁ %JP ekdlf %Ie the additional

CS SUC as, ze

G’FP%’Q/%‘E?P%)\W%@F'R%FP W@,‘P%ﬁsé'OQQHé’@TWﬂﬁéﬁs%fﬁ%Oé? Slch elements
hagé beemdescribed -forexaygle) barsenté-ghiess, Hbatieic (@40 R8MES 458G Lhua

NH, g@émémbm BB 74 8% - 171%9 h%’h ER@E%, eéfm Pat re stress

{Renthief s %&2#“@26%@”“ D b & o Bapsyce 105,
237(2199246-53R- 149) . Ex anpl es of ot her genes which are
suitable are trpB or hisD (Hartman SC and Mil | igan RC,

18 PRlBY dtilth BE et gbig ReashRoR b RibERliTe fdduences is defined

by Hreidasidy géthe capideRENCce/polpeptide sequance orer in each case
decaitivo syquense Jerge) vhidiiEesitagtea by Bignmert: wﬂ@fché Ql'ditof the pro-

%ﬁ%@ ﬁ%‘ﬁ) éd&m@&e‘?%% ﬁ{a%éWNurgﬁhS@ 3 Wb, Biol. 48, 443-

WHM“'!Q n@remet@rs f°"B‘P'bB§ﬂ' ﬁot echnol Bi ochem
59 (1995) 2336 2338). "Transformation" describes a
@ intr terologous DNA into a pro-
ot i c ceF?ﬁtﬁq é}g z

r eu ?@é tmtransformed cel

§r@|9P &9t y tﬁéera%&rlﬁmaen 40 trans formation
process per se, but also all of the transgenic progeny
of the transgenic or gani smgenerated by the
transformation. "Target/target protein”: a polypeptide
encoded via the nucleic acid sequence according to the
invention (this termis defined herein below), which
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tein or a genetic control sequence |inked operably to
the nucleic acid sequence of the target protein or a

wa@ ooobionss on of the abovenenti oned possi bilitiPCT/BPM04/013555

not in their natu ral genetic gnvironnent or have been
nodi fi ed by reconbi nant nmethodS. n this context, the
nodi fi cati on can be achi eved, for exanple, by nutating
Oarh%:tﬁéf%%@&éneteFé%?naaﬁbdae§ of the nucleic acid
sequence in stion. Intracellular protein
degradation and its regul ation are inportant for
seare\elightr Bk es s ed-angtte/Veighy8l i ng of ani noaci ds,
m\evﬁ\{et Mafehofo.boet ei n agglvermealismatcAng opggul ation of
signaling processes (e.g. signalling of
phyt ohornones). Cytosolic Proteins that are to be
de@vea@&@mag dexithe term idgmtiy isclseruser synenyarauslysithethel term “homol-
dgjyt.vered to the proteasone which is established as a
conpl ex of a large nunber of protein conmponents in
eucaroytes. Roughly 12% of the genes in Arabidopsis
t Nutations’ qr%lcl@r%‘?fcﬁ"NQO pPid FRAYRNCRR GAIMRISS sUbstipitiens; additions, dele-
d@gs anedrsions byinsétionsdoftpnetar mapahiietide Tesidads, Wilich@hay also bring

% R0t cr%lh §9Pl]h@%5 eﬁﬁ?ﬂd&#%@ eé'éc]a g&?uence of the target protein by sub-

Ul t| - I nde ent

o, RETtel Of JRSUAR,250ne ShFBIRANIEO asidsealNiough hgfunctional prop-
mrtmzsefstbe {atygtrotaind ane) ovdialswsse@igiCretaibed X) bot h of
whi ch are encoded by enzynme famlies in Arabi dopsi S

t di.fferi
+ NalrE 2Rabli enaBant aans I reyainromp S ey b sggoanism o
]QZGIH ppthegase of a ggnordicibrary, dl@awrlamdﬂ'mt@nwsomrpﬁfthe nucleic
-R)d SHRehts is%?éfeﬁﬂbm@%ihédrhtﬁa%bin%ﬁsﬁe 8Adrodinene fidrks the nucleic

e Bt BE A0 it oG8 it b o SR lSHER e Bt least 50 b,

aefietrily atdeas apa@peffsp@pﬁa&saprefembmawaaet|5pomp very gdpeaidlly pref-
srablyat lpast WBseD, af MBstRaferitnest |edst BP0 bpr putative
ATP-dependent protease proteolytic subunits Cl pP are

discl osed in Nakabafyashl et al. ( Plant Cell Physi ol

4Blants Jordhe purpgses of el inkentioniare plagt cells prlantrissies: slankiorgans, or
2%AetIdnts, KABH )as séeds,l tubrerd, flofver€] pollen ofr@iss esedihys; Rostodéaves,

gﬁgrﬁggavhg@m baeavgrythgt g@ﬂ{s%aﬁdérgtoga agln%aﬁﬂkg propa-

(G3HSR RIS BYRLiARecr Tl seealingby iRsclibets. Filigs aroghstocks.
(Mol. GCen. Genet 244, 151-159, 1994), Shi kanai et al.

(“Rb&dHbiksmht! Drﬁ’ﬁyéés@}lbes“a?cor\gtgéa%%%f Pg%O%Q&L@H%SQQVﬁEn‘ Earfbe gener-

@é%dpé{ chr@lbgnanggﬁ{kﬁ%? ﬁ’%e nucl ear encoded

Cl pP-1sof orms which m ss the conserved am no acid

r'Recaﬁ@ﬁameNAu eechabl él!y%ﬁ@wﬁ'teﬂ:hﬁ@fﬁ@@' fdrmusmg DNA se-
AR okl @%%am%&%‘%tw@ P s

VIt
$old §P”n9AHaTb@é Fb%ﬁ rS(‘Eﬁ?ﬁ's)and two ClpX proteins may be
targeted to mtochondria in Arabidop sis as deduced

ﬁtﬁgmcgh&?&lfg] en§hr@r{ﬁe r@ﬁ@h‘%ﬁﬁﬁﬁf thger))(Erep Eﬁn%géseeiﬁeg of-yectors

conserved ac eri
@GFWQ}“E o theoamention: "b Fmﬁr%[g@mqms anc,i\ye;;':';xgs(tﬁJ forgyepwle the pBR322 ori
for melam giil in.scadi {®ambttook eealn diloleetlaaCloningcAlliabéiapiry Manual”,

353 2APEBRA Sting HAHH L%o%ftor}ﬁrégspeolﬁiﬂr'ﬂ tl-fsarb& N‘?’O1989|)nand the

ARELTT heartigAons 200 2B o0 5088).

interaction of ClpP and Cl pC subunits in Chloropl asts

ORedY r&?'g@ﬁ@é"eﬁcé&@*e‘aé da'ﬁﬂﬂléb?é br%te%s Fhe tr%ﬂg%rmé?loﬂrétffﬂzacy or

3 Furt ernore Ck
s exlsicPtalieet Aining P47 56 ASPeRRS BRI ST RS0 on Harggowth
bl ue native gel electrophoresis. The conpl ex
presum ngly contai nins nost of the known Cl pP
| soenzynes (Benoit-Peltier et al. 2001 , Journal of
Bi ol ogi cal Chemi stry 276, pp. 16348-16327).

Cbnsequently the coaneX|ty and redundancy of plant

e N I
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which a Clp protease was reduced in a sel ective manner
have phenotypes which are conparable w th phenotypes

w@emsna263l by herbici de application. Drastic grOWEP2004/013555

retar dation and damage such wer e observed. The
present invention relates to the use of a pol ypepti de,
vasisay, fluarescenrceaassay,ichgmofuntinesceree assay,drieldminescence assay or re-

Qriélarﬁb;eoééiéaﬁ 6 Vg aapqas&;rnéé%ﬁct; fr%%sdlr\%ﬁi@gi (ﬁmhgﬁ&t ﬁﬂéﬂ?gfé@éfytﬁqe activity.
Ry SRRl SRR it Bitsbare dEbify piteias [§chenporhiE Grosireutz
flp.deltEieteghnel J 988n13(8k 2%rd4)cfuciTiap the “gpaentfemeascent protein” (GFP)
Q@Rgesmwhﬁaxegtha QEEEBB 'Lgttfm]i ?%@(ﬂ))%-m;c%rﬂﬂm &4l curr Biol
i L T N
fcstybiarsfergpe, @ lucifasasg (Giacomint RiartSci , 8i16:58012¢ Scikantha, J
(Bazt ¢998) 11782211 MittalChtrPl P!a?f mbleaialreRép; 1 m@gﬂr;h?:’?)ﬁand luciferase
1. J S,
W RO AR b, e . o
G=3PBI-REYA) or g Uradgengel ei ¢ aci d sequence which, owi ng
to the degeneracy of the genetic code, can be deduced
‘. | - i RNQ2 b
SO MM SR EIIE R oA s o
RS Whieh g@y 3’9 loRee insthisigeniext asedheneamyucimahesphptianséarase
icgéee,t\@vhiyh vhrifers SEElstAndéclthe Bmirglyabsitie astibisid¥nebytiM XGaH 8),

. i\C
R i ALER G 2P ot e
é’&lh%he‘?{h%d‘?%%l{"%%t?d thyfropisroals syniBase (Grepneaipbehpk, il Mol Biol.
SBEDNG(D); 129)1 3BhehChp@r@myriatBepismphotcardfstadeygeneGehdEank Acces-
BPINNCKENTS At KT RIstst e gehe AWHILHE L &Ers FE4; naré?:edolﬁhe

e wth the,nuclelic acld seqguence, shown | '
ﬁ%%@’sf%@‘,ra'}%5°ngs THRR 5 2805, @U@E& GEIBRIEHAT 2alectignimagkergenes are
OREegWhieh epnfeyresistante tg@rspkyglusode S-phanplitrie (MDULS8#45456) or
fphosbrﬁrfwhrﬂﬁﬁ aw hellikde S& %&%ﬂ}i@ In&“t i"?l’ 'r?;le&gfan_@e M%rﬁitn}féf?bolites, for
aRapkIAEHELLAS RIS, Pl e Ele 35 a3 T o) a2 a. e
REWIRS of pther ganespahich R Sitgblerase traB or bisBr(HeOMEANGC and Malligan
ROytrooNall AearliSsidl 8rA. 85f(1988) BOWJSQSQGAﬁbtﬂeﬁﬁﬁtHSI@“g%ne _isdthe

. m.No _aci
FiDsq Brospiad ahetaed Bt W ARERYTY 1088 (BRI PR Botrmon-
Tg8) ePaiMeCopiontin e T 487 dmeCysren Gasunnicalinrsinddolegular Biology, Cold
Bpohg Hartme Labaretpng itk ostthiec Aseogiius tg&SUS Héarﬁinas&ﬁ(ﬁhmra Ketal,
i ; sequence shown in
gg%%ﬁﬁ%g@?& ;B}d%lt)'?] gb ﬁluégég?gééé%?"%) 'sequ 2 nce whi ch,
owi ng to the degeneracy of the genetic code, can be
deansfenatioohdesesbesd Rocass fir sirdecinghetbmioyous DBEQND a pro- or
RkHyde deACHhel teAR FhAdfoftted &Yl destnbed ﬁoﬁ@@z -4 tgf the trans-
|M€d§@teof er}ucl ei.c aC|ld fa]e uence .sho I n ; )
Toatich bidkess et Sk Bt &laciglhe e FAnsgeyinPraeesY 8f the fransgenic or-
ganism gsoetatad wthe ransfoonational equi val ent of the
nucl ei ¢ acid sequence shown in SEQ NO 5, which is

ﬁ%?%&%g%r@%g&r@mp@ﬁ%@e %E%i%@&% ?%uc@‘ﬁ:éac?c} selqeu%ﬁée ggcording
&) tg?’iﬂ"ﬁ ipnedhis tara i Aefineddessin elowd | véhieh mey takedbe fammeof an en-
zyrht n the traditisrezs senge ar, fonekample pefi ahtaRiaINE6tel, b Prdt8A relevant
! : a ..

S A el ey v

osphielégen sraeplaly GbanRel UBHTg JeRnSart Praseing Hegutonosdounits
wbﬁc_u corfqusuistratelmactivity régidatidnNO28 dnyyrhackmplernall 6itth&targets or

: . . : .

L eI SHr e Thaag Rl ok Bl Ehesefia fcpgental for
SHTYRAISE Aol develgpmdkansiarwiict 50% or 1v) a
functi onal equivalent of the nucleic acid sequence
shown in SEQ D
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NO 7, which is encoded by an am no acid sequence t hat
has at |least an identity of 50% wth the SEQ D NO 8;

W@R005/084263 pP6- pr ot ease i s encoded by a nucl ei CPE/ER2004/013555

sequence whi ch conprises: i) nucl ei ¢ aci d sequence
with the nucleic acid sequence shown in SEQ D NO 9, or
ii) a nucleic acid sequence which, owing to the

?Egﬁgmgéﬁgy gégérrih@&) Qﬂﬁﬁéib?ﬁ%}lﬁw am expsleskisieeadsefdor a vector
(PEREPIB el 3 BdLERes AR oty B g Sfknism tran-
roned withthedbsvgnentioaed Ryolaiciasidseguenqoexprapsiehcasgstiaar vector,
}tﬁl@ frint tranabédic _SEéEriBe%\@ thosk chmstruats Wiiershave(Séen@fentiatediby ge-
' ; . C >

IS AP T O LG e 0 DB B gt
deif s Agenetimeonirgbsagueneslinked Ppembiv tp the dycleipagigiseauanse of the
& @eDpruaind br a E9mbinheatiddl ¢ffthe apsvehmmtienddspassibilitiesiat@ynot in their natu-
THCadretic @ﬁ\}il%nﬁ%ﬂyﬁr'ﬁg‘ﬁébﬁ %éﬁ‘iﬂéﬁ@yi@&mbiﬁarﬂ AR f this con-

acid sequence Wt .nucl el ¢ acl se%uence shown I n

theNeedification can e achieiade [aF exaMBlesRGIEIRLRI RR¢ epmore nucleo-
dide mgsitiuest df chalmypdeie acid pegderickén gesstibn.c code, can be
deduced fromthe am no acid sequence shown in SEQ D

r 12 back translating, oriii) a functjopal

JehA <G Brofain ARG Bh AR s Fdrietoncre HBkaraPRegeyapal processes
Nike reayniinghofleayineasidsd pigventionf protsiF@gpgionerationfandaegulation of sig-
Irfsd pRid¥seR!(e.gVdighalling rtohgfoRbrnestesy Tyedstoli®Prdtdlfs that are to be

e ' \NOY [ ) .
hiSlsied 5 L Taimas 3 e Wiy B e del e o8 pidhegsbime whien
iig astablighesk assnograplex ot & largseaympenf protei compenents in eucaroytes.
Rquightypr2% efihe gemesincrdpidobyis man@gd &t @ndsding ﬁrfbﬂaﬁn@ﬁﬁ/olved in

Ses: ) cid sequence with the

%{’:ﬁgle?} %%3%’333@& ﬂﬂg%@qmeﬁh‘?ﬁﬁsm b N 13, or ii) a
nucl ei ¢ aci d sequence which, owing to the degeneracy
dthetstrengeofetant cielomelastsacontaingia dnigeel ubigoitindridepandent, ATP-
febén g?diéﬁse%ﬂ%%f% i orfﬂor*éﬁfslf a%@ﬁﬁ@é@% Iiétease
oL, 1.1 functi ona upval en nucl el c | .
36umrh bt o CRE D i Path ShaPich ¥encale B spryrye families in
wirabid§ies(s haliidal(®ralktdiiaondive Hifadng Bdvendaturies Jn literature see Adam
E&Hgﬁzb?ﬁ,ail%ﬂmgygialz? t12§{ﬁ‘{5 mizsmsg.lnﬁk gngaiﬁ @l@f%gﬂﬂﬁg (ClpP1-6) are
TR okt AdcoRsis SHi Sfleh S ST o g biplastd e-
wiorme (PipP3RoDWRICH £arry ke three canperred aetivesile aminaasisis baracteris-
kitalfonal ehtalytic BRdE of SsHiR6teukes: [SofRNgRGLSMRES df MRNA for putative

. ; ! . . . .
i gber by RERAERE e ublits N B aBEb S UEAR R oh ot
WHila Cellvihygiol 40: PRé-2idg 4A%Y) a0y Keitani Bbalydi4 Reseaseled, 291-300,
CI@97h e\ sidbanit etiClorppotebe; wdidhndpeaciotlsiragnesn aktivbity biha protease
200G et s b yerone
s g senictert s Ftenotal (0T (o Coey ZAnis 5% 119Rds Siykana o
Iaéa(E’ta_nB oed _Pbysid>/.v2}2, R6f1+276 20.01@1 lané Qlerkeabioait (Pédnt Muoéecular Biology
ryypbgy_@ogqgggﬁ@gbgaﬁg”ygshom in SEQ E NO 15, V\:h: chis
FAERET PyELR s e GIeP S L e R FahseroR amind acid
Iresidugsy Atthencatalytic iWade deadfobnd m Arabidepsis Hepd1,s2pBantipR4). The
\tatahflicGRAWy oF SR-lypd GRS Tiad ndEBEER SHRWH doTat. he
nuclei c acid sequence shown in SEQ D NO:17, or ii) a
nucl ei ¢ aci'd sequence which, owing to the degeneracy
&t laastorr QPP anddwe&IpX aretejas m@ggargﬁte@lrto fitechoridiig in Arabidop-
3 ab G@mme@ﬂmmiﬁwsig@s@qmcé& OpP Fstsases are conserved in

ol

0

SRS et %, R B orBeeT. Aookc
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whi ch has an identity with SEQ D NO 17 of has at | east
50% or iv) a functional equivalent of the nucleic

waceidosegiience shown in SEQ D NO 17, which is POT/BRE4/013555

by an ami no acid sequence thatjhas at | east an
identity of 50%with the SEQII?NOlS wherein the
s djuee protsask)Ti was show) tad be mot Iétymah Eicoli €ipP iarmesasled aslalcomplex

FUfQﬁQ’fIﬁP@uB_Lﬂ'ﬁtstn‘?MB hé\[ﬁémél‘l(,slilr{% Cbﬂmﬁﬁa’n@bﬂeelﬁltétibn (?lggests com-

quiig 8 Ml sBES BRd A AdP EHEPSt B HOT GhSIEP and IR subunits i
hasts af igabitiepsis thalianagHalpermat aln200dn Planéa 313, ppdé 3-619).

CFhrthEﬁnéreeQ @59&0@0!%@:%% wéntla@nﬁeaimac\r%&%sgw €hloroplasts

f |
L%?"%ﬂvezng@sf%e?sﬁp O Pest B yﬁ e g CPEaBIRG magst o the
tkngun CQlpB ispenzynaes (Reopit-bieliier elcali 1edﬂuraaj@6|3mlqwad Ehemistry

tm PVESBYBaIB32T). SEREdublllyltha SofPRKTty Qﬁcﬂréd[lnéﬁncyldfblant Clp pro-

|§ Hfgﬂda%g o%ta@?h Yrﬁgrﬁ'fdgseabm §%&g§?i§9ﬁ Pfethg%fp' V'n%pYex and the
i Hfé?ﬁlon?vowrofatéwbw%refyz%to bs%a"@qd/qP%lmarls@% rob79§,ClpP redun-

SRty 5Ol uBOik@ar.61% 62% 63% 64% or 65% or preferably
of 66% 67% 68% 69% 70% 71% 72% 73% 74% 75%

;ﬁ%mgé;‘; gtgg//{;%rgga% % )Btlvlgglygfogg%gr & o ,%ngg%,qx %ﬁmlggg{mds in
ited. ity ByC smbtsﬂt%:om%te M%hyﬁd:ﬂﬁsn%ap@%s 9hich Ueld target-
Qirot%%s/f’dﬂdt es%ﬁQhQnNQr A dra_lpﬁs id@ﬂ" B?Ank%%ﬂzvé?la?qbég Molecular

NjErobisiody 2, datr 69" Colsmect 1o e el e octrome
thioé C@mpllex ianyPSif hasuasies alecrivaddo @dhlaﬂlxdomumae fddaiemancet @ 2001, Plant

&h bi@tbz ZGW' %ﬁ@ﬂﬂlds%(iggunéﬁboﬁh/l &zgémé@%/ﬁ Clﬁﬁ@})%?%%—%@%é?es as
Yelfast ‘b'%g ,geé§ %3?076@ éﬁ%}%obé Grennd 15 71% 72% 73%
/erlsmi’s lﬁ@%bew@eunﬁavmthew@pﬁwféh@ pesisentibvantion tredpéants in

Sfioh 827 pdidse Sdlre il irB8 YeleSRAOMEHEr h@X N0 %’% whlch are

el Pl B Phohcllog® behedet oy hEfbicie 2 @c%f%%ﬁﬁ%;ga e retr-
%ﬁ‘aﬁ“ﬁ amgoe Ach 38 ereiobRewed.SEQ D NO 3 as descri bed
in b) |||) whi ch encodes a pol ypepti de, which has the

artbiprédott et r@%f?sqggrgﬂﬁ% at@&feﬁgggw%%dgggg ; Bbivity of nu-
3T caSoeCEorpraitane ingoniaadfor EEmhisae R dsS PreleIblof a poly-
pepfide, athich hefs thé activty of niddr e6e8ded TTIpeprotédse, WRikh i¥ 3%
74% 75% 76% 77% 78% or 79% nore preferably of

% 810/ % 30/ 84% %..87% 889 9% 90%
st SpiPLiec i 8 Srodishesiog otSbl islpasss iorscap asss, CIbPo-
98% @fotgm \anﬂﬂ Eﬁ@asemglp%pFGMmlw of a functi onal
equi valent of SEQ D NO 3 is the nucleic acid sequence.

[ i a a Ace, 022327)

B < SEBLRANT e Feok Rl S BRI i85 RunrbFomisase) ciora-
The PIME2SHARI equi val ents of the nucleic acid
sequence set forth SEQD NGO 3 in b) iv. are encoded by

am UL the activity of
%Ecl g}wg%%%t%g% p- pglgt eala§IPe Q%% as at least an
identity of 50% 51% 52% 53% 54% 55% 56% 57%
8B% tHEOCIpPoqvotebde)ts eb28dedasd nicldic acid §6§tence whidhesoriPriges:
of 66% 67% 68% 69% 70% 71% 72% 73% 74% 75%

76% 770/ 78% 0O 9% nor e ferapl 80% 81% 82%
830/3 )84 gl %%‘g/ée"é'?%e‘é $a éts*?gé&gafgg%%()&?e shown in SEQ ID
preferabN@bf0r91% 92% 93% 94% 95% 96% 97% 98%
or 99% with SEQ D NO 4. The functional equival ent
according to the invention of SEQ D NO 5 as descri bed
inc) iii), which encodes a pol ypeptide, which has the
activity of nuclear encoded C pprotease, and has at

| east an identity of 50% 51% 52% 53% 54% 55%
56% 57% 58% 59% 60% 61% 62% 63% 64% or 65% or
preferably of 66% 67% 68% 69% 70% 71% 72% 73%
74% 75% 76% 77% 78% or 79% nore preferably of 80%

~A N7 NN T NN 7 ~ AN ~Nrenzs NN 7 NN 7 NN 7 NN 7 . NN 7
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69% 70% 71% 72% 73% 74% 75% 76% 77% 78% or
79% nore preferably of 80% 81% 82% 83% 84% 85%

w@os/ 08285 88% 89% or 90% nost preferably of PABEPDBY13555

93% 94% 95% 96% 97% 98% gb 99% with SEQ D NO 6.

The functional equival ent accofding to the invention

ofI SHER D a¥acleiaacid sequenbe dvhich, oing ite Jhe degienéraey obitie genetic
pol ypept i

C ppr ot eagg %ﬁb ?&fﬁ&nfﬂ‘ﬁé %’ﬁ"r‘?’ Cﬁ?‘%g}‘?@%@@”‘qﬁ%ﬁ D
52% 539NG2%y bﬁ%faeﬁ%“gs?% 58% 59% 60% 61% 62%
63% 64% or 65% or preferably of 66% 67% 68% 69%

70% ,,él% fZR%fronZ?’{ﬁUéJa% of Mileic/ 8618 sé 54 u@nc@ %&\@@ w@é/% ID NO:1

f 8201 / 849 7
590 Boodhidhhas anigentins e SEQ B KB Tes ¢t lnastalp: Qray,
94% 95% 96% 97%  98% or 99%vv|th SEQ D N07 The
f unctjjong) fuﬁé’cldin‘épécﬁma‘l%r@ﬁf thB ﬁuaeﬁla%%ea%ﬁcémnﬁ SEQ ID

Soid s EEME Swrigh & dncfled By e aniciaqd Sitehee thafPad 184t an

encoded ddqmiltymftﬁé(swlﬂaﬂ@m"&NQ%ast an identity of
50% 51% 52% 53% 54% 55% 56%57% 58% 59% 60%

2hor TPt RlasE By Y p e S BLoucBbe SR Bhses:

or 79% nore preferably of 80% 81% 82% 83% 84%

85% i86%a Ritkic 868 seq e with Bié muxtdic ptiekedquency shbwd IHSEQ ID
92% 93%NE4% 95% 96% 97% 98%or 99% with SEQ D

NO 7. The Tuhctional equival ent according to the

invention of SEQ D NO 9 as described in e) iii), which
encodips a muolejpagid sequenchivbicthhasing ltmtl’@cdeigehdzmcpbf the genetic

nucl ear eggodem el QUNCEFRSR th @&W’lm Hicd 509 ﬁ@és!ﬁﬂmlnSEQlD
(

identity 0% 0/ 52% 53% 54% 56% 57%
58% 9%'\&263’&’%5360“ 99690, 64% or 65% or preferably
of 66% 67% 68% 69% 70% 71% 72% 73% 74% 75%

gggjo i Zgjoa fz&g;@oag% g l@t ef Mﬁ@é@@b%@@@@%ﬁﬂ%&&?ﬂwc 3
pr e? er abl ﬁ%f’l% %X%"gggébgﬁ)&\{& f% a@%}%k'ég%

or 99% w th SEQ D NO 9. The functi onal equi val ents of
the nycl eifanétiondl sRARINE Of the hutlsictdtidTeQuéhdd@Hdwnin 8EQ ID

lv. are wgd\ﬁ&cm's %ﬂo@éﬁ ?}Spaﬁgh%saec% %ncﬂ”a?ﬁa%%ieast an

the acti ){ ease an
at | east idantityfp0le yiththesti 15 N6y 152% 53% 54% 55%
56% 57% 58% 59% 60% 61% 62% 63% 64% or 65% or

Ao HESIPPIRURIR S DIart) 3 bl SSsefis iy dfies

81% 82% 83% 84% 85% 86% 87% 88% 89% or 90%

nost ipr elaenaldic/acd s€qiEnced Bith tHE3cledelasid 98§gendé ShowrY I SEQ ID
98% or 96w ¢ SEQ D NO 10. The functional equivalent.
according to the invention of SEQ D NO 1 as descri bed
inf) iii), which encodes | ypepti de, which has the
activijty amuclma@@semoawblcgl ppng tethesleganerapiuef the genetic

| east an chéeahte deldubdifrorh 196 arﬁﬁ%(oac@%uéﬁé’é) sHein SEQ ID

56% 57%, 61% 62% 63% 64% or 65% or
pr ef er abl ﬁgﬁ/é’g@&%@gﬁ“&a} 69% 70% 71% 72% 73%
74% 75% 76% 77% 78%or 79% nore preferably of 80%

810/2 iif2%a fBﬁ&’mnBl@@w\ﬁ?% offffleiBadd s&R¥ncd Shovat inBEQ I}D NO:5
nos re 9
5896 of | 4P et SreiO OB orhalatattitn 87

of the nucleic acid sequence SEQ D NO 1 set forth in
f) iw) aerdusstioodestuivpleahofeth® nocleiciadidsequemueeshowhiic BEQ ID

has the @@d:5\yhikh edw&é&araﬁam%%éﬁéggg)ﬁsgg;ﬁ%@%i%ast an
ggos/o 326%5%1%,%&@%\,\, o %5%%) %!?PO@S 162% 63% 64% or

65% or preferably of 66% 67% 68% 69% 70% 71%
72% 73% 74% 75% 76% 77% 78% or 79% nore
preferably of 80% 81% 82% 83% 84% 85% 86% 87%
88% 89% or 90% nost preferably of 91% 92% 93% 94%
95% 96% 97% 98% or 99%vv|th SEQ D NO 12 An exanpl e

AN~ I~ R
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81% 82% 83% 84% 85% 86% 87% 88% 89% or 90%
nost preferably of 91% 92% 93% 94% 95% 96% 97%

WO 35 054289% Wit h SEQ D NO 13. The functional PCT/EP2004/013555

equi val ents of the nucleic aci 3 sequence SEQ D NO 13
set forthin g) iv. are encodd by an ami no acid
sequence, which has the activity of nuclear encoded

3, PR o Aok E0p e btpfle B caifees:

63% 4% or 65% or preferably of 66% 67% 68% 69%

70% iy1%a miWic AG8seqdence Witththe H6leid déid ségoerame shatm in SEQ ID
more prefighably of 80% 81% 82% 83% 84% 85% 86%

87% 88% 89% or 90% nost preferably of 91% 92% 93%
94% 95% 96% 97% 98% or 99% with SEQ D NO 14. The

f unctii) onad nuslpi¢ acitl eaquence evhitihngwing to the depesetacy of the genetic

SEQ D Nockéeaéa‘ano&saéduesa*frbm the aknird acid e fRBnENSIARTINBEQ ID
pol ypeptlel\g(geb% E S !;he activity of nuclear encode
Cl pprote A gngtalqgeggt an identity of 50% 51%
52% 53% 54% 55% 56% 57% 58% 59% 60% 61% 62%
63% i@éll%apfrun&%pé QU bﬁmdeu@écn%&/%ueﬁ{é%(oshéﬁ%n §B&ID NO:7

ror e pr et 4IGTNSs A1l REQETNOTd Fep ) Bl i,

87% 88% 89% or 90% nost preferably of 91% 92% 93%

?4% i95%a ﬂﬁeﬁqnav?ﬁui\&wm of th@&%tdddm_ioﬁf@uawmmn ihISEQ ID
unct i ongy~.equi-valk . .

SEQ D NO (%9 \Hbl\";? |se§\'§1c%d838 Qﬁ emﬁgdrgél&s@tg] 83@%%2& §t least an
am no aci@ediBRfS0Ce WithihecPERIR N activity of nucl ear

encoded d p- prot ease and has at least an identity of

1t oSt B D80 i A s

68% 69% O% 71% 72% 73% 74% 75% 76% 77% 78%

or 79 normudgeicacd ablyencé wiibthe Budeic 8dtisegdriceShdvn in SEQ ID
85% 86%N(§>§%r 88% 89% or 90% nost preferably of 91%
92% 93% 94Y% 95% 96% 97% 98% or 99%with SEQ D

NGO 16. The functional equival ent according to the

i nveridi om icleBEazidsemienze abicheawing ke thei degeneracy pf the genetic

whi Ich eneeHs scan Headadoesd frev ,thd\ﬁﬂgﬁﬁ dwsiéqlhen@ét:éhdwﬁ i SEQ ID
nucl ear e an as a eas an
identitywqggg/ %@@5’9%%@3 B304 54% 55% 56% 57%

58% 59% 60% 61% 62% 63% 64% or 65% or preferably
of 66y G@AUNctDB edidlent OfhuckEidacid géﬁueﬁaé/csha\ﬂ%n SEQEID NO:9

339 savg AR BITIASEE! B30 9ol rlfept ook S

preferably of 91% 92% 93% 94% 95% 96% 97% 98%
or 99¢ wia fun@eQaldudalent oflthe nbideictactinsdquenes shawarih SEGE 1D

t he nucl Qi 9awhith REHEBREE b ERaRiliGcld se"‘q@len&% néﬂatj Iast an
t he ZEtGI \%]qr@g'o‘% gﬁ&%w&ﬁ\eéﬁ%ﬂib@ iéeg:rjg?ggse and has at

| east an identity of 50% 51% 52% 53% 54% 55%

Fp% the pRASHfotealdis &Q%ec%)% nGd¥c a@@@eg@é%éi\hhl%c@rﬁ rises:
preferably of 66% 67% 69% 70% 71% 72% 73%
74% 75% 76% 77% 78%or 79% nore preferably of 80%
81% iB2%A rBEiRic acidseqmmice BihthegTugleiaaciy segwence sbows in SEQ ID
nost prefNa:ablor of 91% 92% 93% 94% 95% 96% 97%
98% or 99%w th SEQ D NO1 . An exanple of a

functl onal uivalent of SEQD NO is the nucleic acid
sequdhce adTUC%'CaQﬁ'Qi Seryesce W§|Cf‘a9¥5l“9 txthe degareragLof thp genetic
AK118525)0dd, ltas beatpdacetfirom tieearino acil sequecseashodnby SEQ ID
referencqo WB&BQEWP&%I@%Q ged within the scope of the
present inventfon are t nucleic acid sequence )
encodi ng a C pP2-protease conprising: a) a nucleic

acid sequence with the nucleic acid sequence shown in
SEQ D NO 3, or b) a nucleic acid sequence which, ow ng
to the degeneracy of the genetic code, can be deduced
fromthe amno acid sequence shown in SEQ D NO 4 by
backtransl at| ng, or C) a funct| onal eqw vaI ent of

........ - - s P e — 1~ A o o
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identity of 76% with the SEQ D NO 4; 11) encoding a
ClpRI -protease conprising: a) a nucleic acid sequence

wowaok/054263 nucl ei ¢ aci d sequence shown in SEQ DPCIDERI)4/013555

or b) a nucleic acid sequence ich, owing to the
degeneracy of the genetic codé', can be deduced from

t he diti na fanctibnalesyuivatent showeleic aciGEEU2Ms©shAwinin SEQ ID NO:11
backtran j : i | j o/«
nucl ei c 3’@?6 li%vqaurgiﬁgrgt}% ﬁ’g&n%'%ﬁgﬂe%a%%&ﬁ ?(E:ﬁw /zoa’soran
identity with SEQ D NO 1 of has at least 69% or) a

f unctiviona fuscfivinaldcpivalent of the nuolelcsdcid sanjudneeshosmcia SEQ D

o, L0 S & ety b AT o 05 st o
a2 0
with the "i%&j‘eyt?f%g/ﬂﬁh Mes @i@i‘ﬁ? | a

Cl pP-1i ke-protease conprising: a) a nucleic acid
%quqn@ €lpR3-protdase RUSHRUED BF hhuRRURICL GRBRY WhiBh S5iRbfkes:

r 17, or b) a nucleic acid sequence which, owing to
the degeneracy of the genetic code, can be deduced
f r omi} he aaMHCIfic acid gequange with thehougleie acidsenusneshewnyn SEQ ID
backt ranyN@tusng, or c) a functional equival ent of
nucl ei ¢ acid sequence shown in SEQ D NO 1 which has an
identity with SEQ D NO 17 of has at |east 67% or d) a _
f unctid) ond NUSKIG IAd epduence Whichpavingite the«degesergay atibe genetic
shown i n cB€) dan¥e deducadhfron the ammocdtisdayende shiowmdn SEQ ID

acid seq £ | gast an identity of 79%

with the%ggg BQII%I%Eklg |ﬁ@gf§rﬁcti onal equival ent of SEQ

D NO3 set forth in c) has at |east an identity of

66% i)7%a fe86tonsIEuivakit offitdeid 26il sE@encg 4bowibin SEQ ID NO:13
pr ef er enGghidH hdseasillertywitd SKQ I/RD: 1585¢had 8P ea& 6% &1 %

82% or 83% preferably at |east 84% 85% 86% 87%

88% 89% 90% 91% 92%or 93% especially preferably

at | deist adyngtiopabgqudatent offthe noeleicacidogpuencesIERQ IDSEQ ID
NG 3. Thend:upowhighRleneadedsy) 8nhmirdf addsaquehteingt Rad 4t least an

sequence . 3 f hin.),.d) are encoded b

anqam' no'i%%%e‘ﬁ@ﬁhevﬁéib@sﬁ'h)e activity of d

nucl ear encoded C p-protease and has at | east an

ilentthé ClpR4-prétias®is ancobied by a aualkicl Risdeqli8ice Wilth cSHffises:
81% 82% or 83% preferably at |east 84% 85% 86%

87% 88% 89% 90% 91% 92% 93% especially )

pr ef dr abl3nugteiq aeid sequengce yilhtheypuglein g segurnce shown inSEQ ID
SEQ D NOND:15her functional equivalent of SEQ D NO 1

set forth in Il c) has at |least an identity of 69%

70% .71% 72% 73% or 74% b reference at | east 75% .
76% ";7%a %‘?HC VFeaNLe 8’5?*9}/" Swing ﬁ”@?ﬁﬂemféﬂéi’ffatbwe"eﬂc
at | east c8dgqcadBendedoesd Barihe3@Wino2@id seg0éncedstiiwnd? BEQ ID
or 93% m¢gb?bb&@5,@i£hﬁ%&y at | east 94% 95% 96%

97% 98% or 99% with SEQ NO 1 1. The functional

equi val ents of the nucleic acid sequence SEQ D NO 1

set fiibr t 19 fupction3! egpivalest einusticiadiy sequeane aowtindSEQ ID NO:15
sequence whidhi i3 dhdigentiewiis SEQ IDYNOf1 5181 6he af le85tEYE Gr

Cl p-protease and has at least an identity of 71% by
preference at |east 72% 73% 74% 75% 76% 77% 78%

79% HovA fsﬂ%onelz&w'vs@@% oithe neslgis|agidequenas showmin S5Q ID
86"/(; 87%bll‘\828%, VEIE is BDEodedlSg a@ﬂﬁ@;o&g%/squglgjﬁé tggio/yas_ at I'I]east an
pr et er abl Tonrt . () () oW t

SEQ D No'd{ef%ﬁga °uwn'§fﬁ%néa$tsl%ﬁ?)vlﬁ’ent of SEQ D NO 17

set forth in c) has at least an identity of 67% 68%

69% theSpPlikeepratease is@podbtihy dyugksiebeid saqeeree whisksdomprises:
75% 76% 77% 78% 79% 80% 81% 82% or 83%

preferably at |east 84% 85% 86% 87% 88% 89% 90%
91% 92% or 93% especially preferably at |east 94%

95% 96% 97% 98% or 99% with SEQ D NO 17. The
functional equivalents of the nucleic acid sequence

SEQ D NO 17 set forth in ) d) are encoded by an am no

aci d sequence, which has the activity of nuclear

encoded O p-protease and has at |east an identity of

-~ o~ s oy -~ o~/ NN 7
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81% 82%or 83% preferably at |east 84% 85% 86%
87% 88% 89% 90% 91% 92% 93% especially

woe@besaBl y at | east 94% 95% 96% 97% 98% PBOMERRIN013555

SEQ D NO 18. The pol ypepti des_ gncoded by the

abovenenti oned nucl eic acid séguences according to

c) - d)), | la nuicleit) acihseduehce Withl fheamueldi¢ acidsequencaishawn in SEQ ID
The func CS’W' requi val ents as de scribed in c) and d)

are di stl ngui s ched by the sane functionality, i.e. they
have the activity of a clp-protease. The nucleic acid
sequehcea reicleit) acid seqtiendd whieh, owing &9 the)degereracy of the genetic
her ei nbelogug tcah BB elibdisstH e arfino HeRl éeauaﬁcerumw if SEQ ID
acid seqi\r&ggg% g lerd' :11 ik o the i nvention” which is

used her Y af o°'nucl ei ¢ aci d sequences

encodi ng a pol ypeptide, which has the activity of

nucl ggr %rfg@&i@ﬁaquawareat @ramlexmacad sa;dmde §i8dwn in SEQ ID NO:17

i dentifyi b

i ch hadot i ARy wih 58 BN 17 offaf A KRR B

Cl p-protease, which is a) selected fromthe group
consiiyt i aFundtiofhiEduival@nbbiehs auciéic el seyoérmsshowdlip BEQ 1D

53 RO b R it ot
O pR3- pr dleasyef 5%7%‘1’33‘ &6 éﬁ& %

Cl pP-1ike-protease, wherein nore preferably a) the

Cl pplvvhepélml'%as%%uéﬁce%rts ‘?—ﬂﬁ@) 0o, f?l-ﬂ%lﬂ‘ﬂr&e%cféll)ﬁ

[ ac se e ce

%@ﬁ@ i %P&SQS 'Ué%'é@%‘i?&ﬂ“q?‘ﬂ @"’é% i E*jati!’e nucleic
ol ssquenes @rdm:ﬂmhe@ by\/addjhonabmuﬁgcaoldtslequam@eﬂm’caeye on the 5’
%dtaha dBERE B &1&&% th& 82nl@r 868 SHECB EnkiloRthd BRY 88k&Rence length of

et TOUYHH, Prel Bt Bast otuT b it PlerelAf ot [E352800b Rost prer-

sepheaideagti®@bp.i n SEQ D NO 1 which has an identity
with SEQ D NO1 of has at |east 50% or iv) a

f‘l’%@%ﬁc‘i} Bﬁéé&éﬂ%&l}é@ %&to Va%gc{t])qﬁe W@J‘lt?dn %ﬁ?d’lﬁﬁ@u‘?gg ﬁescrlged in a)

§Qq‘M'é‘ﬁ'é en¢asies anpply p&Pt‘q’% éi‘@l!“hd??sl tﬂ% ﬁ?ti"tty/ O%FFUW@WQQ‘P%%-
PEcfedbd\BNa hab it Ibhst a8 ipdPEHyDOTA0N 5 %e 150 6% §4%, B5%| 56%, 57%,
38bdl 5364 680 %1%“62% 6?%1364%%13 7&5%)or réfHFalbgf'd? 68%, %7 °6, 69%,

BT Dl LT G Lo oSS

B éo, B2 r86?/«ﬂ8§%085%h&6‘2‘9e&7é’101 8)8%,0811% oc&@%bmoscﬂ priferably of 91%,
ioh oMol e ga% 889,266%, §mug3%%r§b%vw SEQHONS:NO 4 by

back translating, of 111) functional equival ent of

nucl ei c aci d sequence shovvn in SEQ D NO 3 which has an
iTterfumatipnali egnivaieqtsyf i@ aualdic heid saguansa SEGBMNOY setigritain a) iv.

fape éﬁmréal%gwnvab el sefudrite, Which BhS thtdctlvifesiabIear encoded

ifbtbed s ko YEfd br SA00F, 94, DB RaP 364 S
gz@g B, B9k RESACE B35 oh45h 500 pERsaRaSy S 1%, 58%,
BOY, F0%, Tq Y 72%0 UBIAC B4WNTER, TEWPT1%,EE8% b)) 7$% Mtk @referably of

g@f@g@%@&c 83l b, BB ok 0ol ERAPESE Ml oy of
S §20% 9B gﬂé‘gg%ﬁ‘)ér 8% %?%théﬁ%%uvwfhc%%Q' NoiZbe
deduced fromthe am no acid sequence shown in SEQ D

We%ﬁl:?ﬁohé‘l%;ﬂv&%ﬂ é&‘bF °cF1e ilviehtich Jflgm II?N@ :3 as described in b)

Q,UIV ent eIC acC ence, (0]

whigh ensodes.a palypeglivg Wfﬁﬁ%ﬁh B Ry 3 ena egClp-
Ipemieas&i@%i bas atlpast a‘nudentnt)oefaﬂovecﬁjr’/u &R 63%f, 54%e55%, 56%, 57%,
BE9d, 8%, @@%d 63RABERCE3IHNGIN o B5RER p%fél@b@ of\sb%c 87965 68%, 69%,

R, a8, Pl G R o o hors b oy o e

Cl pP4-protease is encoded by a nucleic acid sequence
whi ch conprises: i) a nucleic acid sequence with the
nucl ei ¢ acid sequence shown in SEQ D NO:7, or
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ii) a nucleic acid sequence which, owing to the
degeneracy of the genetic code, can be deduced from

W0 b@sami2ed aci d sequence shown |n SEQ D NO 8 bRChER1004/013555

translating, or iii) a functi ﬁﬂ equi val ent of

nucl ei ¢ acid sequence shown in "SEQ D NO 7 which has an

180 &4 18284y B8R4, 184 %G5, BEV67 8T0, 8306, 88% loe88% raastipreferably)of &1%,

fgz%tga%l @% ée@@sb/v @b%‘bmf gs%%rrgg% \ﬁl'trPSEQ' I8 NGguence

shown in i's encoded by an am no acid

sequence that has at Ieast an identity of 50%with the

PE@ @M 6f a finctidral ehyreend SE8EIE NQ: %ﬁdbd auclpig agid sequence of

Wﬁﬁlﬁbﬁsléﬁaﬁa@@%ﬁ%an@hNG QUBU2282P). This sBqiidHeedd Rerein incor-
ﬁﬁﬁ%’%ﬂfc@e g\nth the nucleic acid sequence shown in

0F%ii) a nucleic acid sequence which,
ovm ng to the degeneracy of the genetic code, can be

dpRigediohalguivarnibitRe AGdisic 26 sefeshca verorth SESED RO:3 in b) iv.
%‘Zﬁ %‘H@Eécﬁtsegg%pc%r whfch )nag‘tr{1 ua\i\l‘%(/&fg%lg@e r encoded

& L0t
ul va
ﬁz aﬁqanmaSaaﬁ least AR iqeytlquﬁ °é o 5% 5k, e W%, 56%,
| 5794 t585) BO Y% 16014; 5196, BBV&CBB%DM%mes%adr@néfedbMdﬂBG% 67%, 68%,

%lé% ?O% "’)’q”/d 7§57q qggc 94‘%h OB 8 S, Dr ¥ P?Qdé‘t?ﬁﬁje gr erably of

que hat, Ras
o124, 50 9854, Y 0 BB 8% HE% 3918 reasi RicTrably of
1P 19R8s O3s 94U 98U 96% a7%u88%ioc 98%i witrsBEQIDANO:MhI ch
conprises: i) a nucl eic acid sequence with the nucl eic

ids uence SE
e qu e SRR Recolien e Mkatingiseq n ik S5 fibSeried in )
didnebicie encetles acpolyneptide dniechasitberactiviy afrimualearendoded Clp-
SR8 Ang hayvat leastSaEQd&mt 1505198 B0%4, 15395 |5a% BEY%, 56%, 57%,

n 0, 0, oL
St b eGpD G 0 ﬁ%zgﬂ KR ne o RSy 5, o730 oo, oo,
V0t T4R4QTRYNG3YeL 786, §8%., 26%) EHdht 783’@% 79% mere meferably of 80%,
fa104; 18208) B3%E @406 B6%) 86 %, 8Y76£88MCEI% Or 80%SLA Prsfarely of 91%,

Sdie)""bsb/” 9§§Q990/1';'§93/% o7 ?@? dr%@@r\ﬁuﬂggéa% Ni-52m no

e sequende t entrty of 50%
vvlth the SEQ D NGO 12; g) the Cl pR3-protease i s encoded
hedumatiohall enuivaletitssefhe nedeivktid equeneeiSES ID ND:Siset forth in c) iv.

éleﬁéd"deﬁ nssﬂgs%gfa s‘@hh& h%hu@H‘ﬁE?il-% Uiy SFHIMRAFEncoded

own I n e

Perp e%ﬁ;a 35 tigaskia Sinalty ) SO0 5%, SAa% SARGD%, 56%
&, [58%) &A% 60%, 60%h, 6A%, 83%onéd%acr 65%euqtpee‘fe£abglhd\ﬁﬁ% B7%, 68%,
%R DcHpri, bwhock, TERDTERL 10, 7%, 765 b %%Hﬁ&e'p?é”fétlably of

0 S0 Rl A B by BB SHUP D ipopiaterapy of
198 s 19250 $3 %0 940y P5%, 9@%097%n%$%@q99%aﬂlﬁh$E@ﬂDtNQ6
nucl ei ¢ acid sequence shown in SEQ D NO 13, which is

SRRy, AR BeAo B8 g&g@&fgatﬁ&@n - 888kscted in o
i p\mlclbrsamd@s@ palyreptidel ahighnas the acthity oheyceas egoedasCIp-
\Whotehse; @nti has atleast)arcidentity 6f 30%,@ 19, 5260) S0%S 594, B5%6N86%, 57%,
rBéG/' %o, BB 6%9%2%083%“82(2 dr%ssﬁEch?ef’éI%?gﬁﬁ 6%, '6*7% %8% 69%,

nucler ¢ aci d

¢
0% ey T 73 S e el e DO LS et oty o
ade 8§%;] B&PU; 84%h) 86ib, BE%NSE[B39e) 893y obh8@% rmost pedfertablydf 91%,

@294, 193%, 4%@@% 98¢y 9?%”98%'0?'@9 o%tmﬁebqu@?' d
sequence shown I'n SEQ D' NO 15 |ch as an identity
with SEQ D NO 15 of has at | east 50% or iv) a

fTinedunctiondl esyivaleatseofithe hudi¢ie acid sequancasetiogh GRENEENO:7 in d) iv.
sdi‘@\éﬁcdo%d%ggn[enwﬁ% heid s‘é’ﬁh&'ﬂ:e' Whih RS 8 424 VIPy’beHTbEQr encoded
rqse%uees%% ,\%ﬁefé? an |dten ity ?50@ 4 }j ebtg‘%té%"}) 54 }) §5% 56%,
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i) the ClpP Iike-protease is encoded by a nucleic acid
sequence which conprises:i) a nucleic acid sequence

wowaok/054263 nucl ei ¢ aci d sequence shown in SEQ DPCIDER2004/013555

or ii) a nucleic acid sequence|5vvhi ch, owing to the
degeneracy of the genetic code,” can be deduced from
t5786,68% S 9% 160 % 64 U 16286, SBWNMI4Yoror SED @ pxclerdbly bf6fi%, 67%, 68%,

teoanSA08s, iM%, 725, i7i3b), 7894 YBGE renal 7% &k 984, V\ﬁlfwrcehpr?;‘ggably of

' S5EQ, D, NO:
5.0 205 D M Bl o S o o B gty o
i 96, 020%119304, 454, 9680196%, 8%, 88%tan 89V uwitre SEQA DI NO:7.
sequence shown in SEQ D NO 17, which is encoded by an

i) RRRURPR B e Wie Thehfinly S RS ot pRborved n o
iiii)i which engades a palypeptide,amtichuinas the geliityiof puglearfancoded Glp-
Apbieasstand has whieabt draidehtity oPSU% VS 100, 5206, 15304, &A%, GBYUNEBE%, 57%
o 0 0 0
S 40 80 oo o, S50 080 Rt TR g 1% 255, oo
et 12 43%: @ik, 75%e dB%e 47 AntRiAOE 7976 ryeRedNietabi of 80%,
@1P6, B20f5 B304, G 86, 86%2 87 N8B or 00%:amestibreferably of 91%,
0T, DabeBS o8, B RN bE% cif%gsymﬂ?semé%é of the
nucl’ei ¢ 'aci ds accor di ng to the invention constitute

novel targets for herbicides, which nake possible the
prhenflisdtionalefquivalests dfdhé nudleie acitieequancerset forthr8EQ ID NO:9 in e) iv.

Rl BREIRE HY A dritino Meide¥BEnce! HRicH BAS tHY KUVE) & RicidaP8ncoded

| id ding.to.th t1fut
t6arotagarithaicat eash A inenuy & 20 SThr o, SResdoh, S5%, 56%
$7% 580 5OMe BP0 Bl %, 68%0B3%064% ofBo%tdr prefgrabit afieE %, 67%, 68%,
16898) 1 78Y, 799%, 1o 7, 14af 78%27é%, 7790 Ak bEAOR! rAGHE ré¥ERably of

V) [+) h 1
S B0k Bl B B, By 7%, 96 B BF B0t aysterably of
8 20 8374, § % R8TV PEY. BY 08 @1 89%uthBe@4DINO:Mhe
genera: Sinapis, Lepidium Glium Stellaria,

MRt OB R eI 0 b e
lipoMiel enesses Foralirmertida puithaas Ahe Aeiyity of tyglear @rpoded Clp-
Peotease; anGbas btisastSm identity of80%, (512, 5B, 5B%, 549%)68%N66%, 57%,
5897, &Y, ¥E9:0BH %?62%?%%%' BAY% o'?@% or}la?%fgfaﬁly %agfﬁ 87%, 8%, 69%,

eqps, Papaver taure rifolLu ,
TR0 2 e 81 € 06, T1%6ckE% P9 ITOTBSFRIPERDIY Of B0%,
B4 P, 88 B3, 84w, 85%aB6TaRT6LBR% B DRB0% mddt besienabF@h 91%,
(9954, '98%, 92 U5 96%BoPRNbEY, iR 0gdeQlilSEQ B Mg 9. Avena,
Cyperus, Sor ghum Agropyron, Cynodon, Monochori a,
Finmbristylis, Sagittaria, Eleocharis, Scirpus,

PFas panatianal leguivalentsnf tgphiediric Reid seqiancy ISEQ ENNO 1 set forth in f) iv.
A enddded bNafRRAING Wsid séﬁ@ér@e,Sﬁ@cméihe?actiﬁ% of nulearldncoded

§o-pifeashningt 35 ehsPln KRN oPSQoR 1o 9% 2%, B4k 5%, 5%,
57 4o 8B %: B8, B0%nS b 82%ab3% P46 6D82% ot peeferiablynf 867%0A7%, 68%,
Gb%, nreylg: 7PY0BR%, 2B%, V4%, w@p,emeaem@l?sgs O nfore Preferably of

0 YA S o, 0
S0P B, Boes AP b, BSVeTOSR I8 oh, B0 3078 i ety of
S 82 G Vo o 4561, 86 %5 87 % 95 P 435 gVt 3He(h A NO: 12,
ol i gonucl eoti des, followed by hybridiza tion

g\%%shﬁ?éaﬁrfsaf é—éti}gointaggﬁd Ui\iaf Ie?'@ g§§EQﬁBLNC5:qu_[i§ gﬁ%ﬂgﬁ? acid sequence
Bt BRDRiopss dhAlana (GS B Ak Moo ABPZAIPLITS SHRORRES i herein in-
catporatebby refgmneal ", Col d Spring Harbor Laboratory,

Col d Spring Harbor, NY (1989). The probes in guestion

can furthernore be nodified by standard technol ogi es

(Lit. SDM or random nutagenesis) in such a way that

they can be enployed for further purposes, for exam

ple as a probe which hybridizes specifically with nmRNA
and the correspondi ng codi ng sequences in order to

anal yze the correspondi ng sequences in other

organi snms. The abovenenti oned probes can be used for

I T - o, . o r o oy
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The invention furthernore relates to expression
cassettes conprising a) genetic control sequences in

wopesabi2es | i nkage with a NCLP sequence; or b) PCT/EP2004/013555

addi ti onal functional elenents, or c) a conbination of
a) and b); and to the use of é';@pressi on cassettes
CTHgfuhetiongl exjuiveieme bicaordingta ihie im@atierneeSEQ D itk 1 386 described in

5l S 60 0
RERsRFRANG Mg At lepstaTHdYtity 8F SQ&% 16321 376158 %. (8% 196%, 57%,
B, 9% 68, I61%, 15294, 6BY%, 88%a0r B5YsorepTeiordbiyt 6F 66%, 67%, 68%, 69%,
S50 4195 Y%, 9304 %abg%‘? 7883 ?f%gfﬁ%% P56 RoR breferaply of 80%,

cassettes are réferr | h W ng tex

5 525 5% B4, €5%, B5%0iBAp. BOey HROAICH ORI TIOH! Dbl of 91%,
[E286,693% (D4&46119566, 19684, 97 %) 98%par 9% with SEQIBtN@:18ccor di ng

to the invention comprises a pronoter at the 5 end

the codj ng.s e and,. at. the 3' t Scrip .
e R eens! SRR ofi6e Aldko S safushes i 1O N, RSiroRh in o
derase eocasedthyan ansiga@nidessquenashwhich hias itesattivipeofahiciear encoded
VE1p{prétBasd a0t tshshHR idRinfitydf 50%S STAEHDR, 5% 054, NShoh 056%,

the, i bORno T RE0 EXREESSI, 0R,£ASSELt €S according ta_ . o
e SRV mo oz o R0k, B3ler B4 R 05 orrdptaoriitan 7%, eo,
8% Y 08 1fe 7Bl 1M 740 ib%, T8%, Eiantsi% or B9%amore preferably of
E09h)i8134,i82%, ;sta%t; 82%, Bd%?,/ B_d%ﬁ\é?%p@é%,i 899 6 J0%EAGK PFstSrably of

0 9 Y .
S8 SEOL S SR8, o8, BB, b1, S Sl orre
(cotransformati on) or by sequential transformation.
Athezfonctigesieguiyaleat according tothe SrrqniuTCafSEQ R NQPOS a$ déscribed in
ifrg gg,tmcﬁém $ Qo pRPRA Weith38 b ait] 8 Allfear encoded Clp-

t tQrs.
PEQiERtS, 289 Das aF BRSiAT 9oL Of S0k o 225 &30, G ke S50k B8%, 57%,
(580084, S0%, 61 %a 62%4h 63%0 64%tas 65% orpprefersbly dfB6%, 1678, 68%, 69%,
17864, o719 29T T3%T 34%926%. V6%, 7%?78%8@79%5’5&%&3%5A?LBO%,

: f i el Can, be.d ;
G1ohr 2o % o4 BBYA, B0 8%, B &5 o Ot "Bt pepreitolyor o1%
9274, 1987%, £ Y 96 ¥y 86%s 9 (%N 88%or 98 with SEQJUANR:dE. ar e ‘
present, for exanple, in the pronoters any and SPQ2,

R AR 8RS 0 BARTRL B4 B forn
i\ iR PNERdeABY @namingsacid gpgrence pagich nasthe@gtinity gfauclear encoded
Gh*protddde, arldHids, at AA¥fLan [ABhTY /0B, 519% B2% B4%, F40%].55%, 56%,

X £&00, 0 r o o 0 0
S e L HL S ey o o
Ftle 700, 71%772%563%0 4o Htho%s T 73%, T8% a579% guare pisferably of
B0, :84%382%8 B83%eB4%088%, 86%, &b, 88%, A% 0t 9074 tnfast pregg’gbly of

7o 0 0 ¢$o { ; .o : '
35 350, MR S ok oo sial gl G ns
163(1):127-31: Nacken et al., Gene 1996 Cct 10;
T'nefunctipnal 2g8ivaient aaeorgingtodhe dventiabdf SEQ ID BOo17 d49@&cribed in i)

WHIC? bhctdd a pé'i@%k%ﬁﬂe,wmhtﬂa%ﬂﬁ&éétﬁfﬂ/ 8MuciareRadda<TIp-

N Ir X1 ...N 0 Ol & YCL, o e, Ll 0
iy cteasg. i nag 6ESam A et 59096 554, 52t e e B 0%, 57%,
$8%s 69%9 8% Bk eofA%) 63% 304k P8 65%rar Peaferablynf 66%PBAM, 68%, 69%,
V0%, 7TBURI72%2 T8%) 74%0D5%086% 195) 7895607 B% nedre dheferably of 80%,

Lt N@ho,0g Yo, ( Do, - , 4 o
8% 8200 R0 84 B ok 8T0h o6l g SRR s piEigtapy b o1,
R4 §8%u 941y R8%eP6%) 97% (9858 Py 99%EthsdEQ 1D NOL17.124)

all of which can be used for expressing CLP, in yeast
?EE@?“?Q”@%‘%&%& HREARIE 268 oS SECPRFRE AN et orth iy .
BT §PRAE RY 3P GINR ACIA RRUYSNEe pric Pamibe actiVity it g aleanengoded
and Summers, M . (1988) Bi o/ Techn. 6, 47-55).

Advant ageous genetic control sequences for expressing

CLP in cell culture, in addition to pol yadenyl ati on
sequences such as, for exanple, fromsiman virus 40,

are eukaryotic pronoters of viral origin such as, for

o ~
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such as the pronoter of the cauliflower nosaic virus
35S transcript (Franck et al., Cell 21 (1980),

wQ3®sa9183 Odel | et al., Nature 313 (1985), 810rPBWEP2004/013555

Further preferred consti tutive pronoters are, for
exanpl e, the agrobacterium noﬂZI i ne synt hase pronoter,
tQ1p-pldte st dn Ehayr A nddsean idehtity @ 60%a81%[ 5206) 5395, 54%, 55%, 56%,

b ) ) r i Lt} ) 0
0 S0 S0 BT84, BATBNE] o4l 4 04 phsblabyirelRe 87, ca,
&, MY, I 2% 7B%e T4%c TidYen SATER e/ SR 00 AP Tedmorg Prefaeably of
mo/imme«, 826, B30, BUY0) 8501, BBRLYVWBEYAT 88% 083% or O most preferably of
91 )arol [dG 0/ 6R6E 8640 a 0 BRI se,
S IR e, SR SPE B0 ST RP65R o 3% EATRARIRE, ¢
pronoter, by which the expression of the exogenous
denexamplé biea funatidnat equivaient of SEQI IDAOat7 is the padléic acid sequence
| . . , im i
et ngrtﬁ?"atnét‘@?m%?%”@{‘\@%?‘ﬁ AHT1857) 178 SEafies § perein n
CPERPEgIed BY {S18EEFS: 4 sal i cylic-aci di nduci bl e pronot er
(WD 95/19443), a benzenesul f onam de-i nduci bl e pronot er
(FethErm S8 &fEhREd withintied SHpR@F tH prashHe ifvbRtidH A8 nucleic acid
gGat z &t al ., (1992) Plant J. 2, 397404), an
58P - aci d- i nduci bl e pronoter (EP-A 335528) or an
et hanol - or cycl ohexanonei nduci bl e pronoter (WO
9ércbditg)a ORP2yroteasecamsing-ur t hernore, suitable
pronoters are those which confer tissue- or
organ-specific ex pression_in, for exanple, anthers,
ovar i%s, ¥MUsIA acidseayense with feyaireic peid saquense shawn in SEQ ID
tri chomeNO:8tems, vascul ar tissues, roots and seeds.
O hers which are suitable in addition to the
abov ntioned cqnstitutive, pronopters are, in .
part iUl ATUGARAA Spdiepes MEicRPERS & berdsoprsrFoy itk gppetic
expr essi @nde,Ranrbetdedscachirarh tmuaminbeaciteseiuenadseme it ISEQ ID
potat o CW®adyivackiRFREangy ot er (WO 97/05900), the
rubi sco (ribulose-1,5- bisphosphate carboxyl ase) SSU
(smal |l subunit) pronoter or the ST-LSI pronoter from
pot atcd ( Stfundtieaaleaivalent of s acid sequenge phownalinsSEQ ID NO:1
245) . Pr qinidteids aidemitawih BEQ IDENOW 6F hak &f RasEsE% &
t hose which control expression'in seeds and pl ant
enbryos. Exam pl es of seed-specific promoters are the
phasébl i @ funeiepalaauiveisntoiba nugeic ag yenaa showsin SEQ ID
Pl ant CelNO:11,988¢H is®Bncodst H3an amine geldsseuencedthat s at feast an

al bum n f.f s .4. J Biol Chem 1987,
262: 1219%9%%?,%%‘&@%§$LD§P0%ter (Shirsat A et

al., Ml Gen Genet. 1989;215(2):326-331), the USP

(Iink rovodisg a ClpR bpmitegse pomprisiag: (Baum ein H et al .,

Mol ecul ar & General Genetics 1991, 225(3):459-67), the
napi n, gene onoter (Stalb K, et al.., L Planta .
15562 §56 nPleReaag Sedugo®e jith thelhusiaie fofy spBHeacA Shown in SEQ 1D
pr oot er NOM,08/ 26388) or the LeB4 pronoter (Baum ein

Het al., Ml Gen Genet 1991, 225: 121-128; Fiedler,

U et,al., Biotechnolo 199 1 10) 10 . .
Fur Ry s 70 R Bfe MRk, 8 R the SegEpdof the genetic
control sedeafods deduced fisem ehesampine acisireguencs shovmdn SEQ ID
for tubemngb?bagarahg@tiﬁg,@f roots, such as, for

exanpl e, the class patatin pronoter (B33), the potato
cat hegsi n D inhibitor pronoter, the starch synthase

( GBSSL) ,grfgmg[ogal esivaleat gfwc}ﬂﬁ @plq)gqm:@ngg shown in SEQ ID NO:1
frui t - spewidh aspmodeitity witls SEQ 1BsNOf1drof &ds atiphst,69040) @r
fruit-specific pronoter fromtomato (EP-A 409625),
fruit-maturation-specific promoters such as, for

exanple, the fruit-maturation-specific pronoter from
tomato (WO 94/21794), inflorescence-specific pronoters
such as, for exanple, the phytoene synthase pronoter

(WD 92/ 16635) or the pronoter of the P-rr gene (WO

98/ 22593), or plastid- or chronoplast-specific

pronoters such as, for exanple, the RNA pol ynerase

o, I VRSN N ™ AN/ AN\ s L,
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Al'so in accordance with the invention are vectors
conprising at |east one copy of the nucleic acid

waewsen2es according to the invention and/or tRET/EP2004/013555

expressi on cassettes ac cordlng to the invention. n
addition to plasmds, vectors18re furthernore al so

undergyt Oféf*uﬁétldﬂiﬁﬁé!l?&leﬂt bf taé nLbleicCichitsequBnIshoRRLIAISEQ ID

W hegg'"g{t%ﬁ he SFod0 I5Pin Lo U ddbienda il A at reast an
bacul ovi r'd@tltya‘lf Suvithuthe Stﬁf%H%b'@s%s S ele nents,
phasm ds, phagem ds, cosmids or linear or circular
S, Licated autononously in

e hoeﬁi1 égé‘gﬁr{wﬁ%P repF| E{Bbgﬁ@hromsonally;
chrormsomal replication is preferred. n a further
enbodi) nent nuzleit Aeid sequence with ¢hemudleic acid sequeneashowe in SEQ ID
accordi ngqyd97the inven tion can advantageously al so be
introduced into the organisns in the formof a |inear
DNA and integrated into the genone of the host
or gari) s manugidicacid sequpmas Wwhichhowing dg thesdegeoenaby otthe ganetic
Thi's |i neate [MA B@déd‘a@étﬂréih tY arlinbol deRPSqUBRcaS RN .H SEQ ID

only of g{t? g cl e| ﬁ copstruct as vector, or the
nucl ei ¢ a (5’38 QW® Furt her prokar yot| c or

eukar yOtI C expr essi on syst ens are nentioned in
Chaptegr s 0fActibhal syubalEnt 60KicRiic 4did sequ¥Plcg &HOWM in SEQ ID NO:1

Cl oni ng ) )

v bor LA ﬁéﬁ;ft%@#%%%lvﬁﬂéeifdof hasa) Hedy o
Press) cafl un@waﬁeﬂwmp themucleigggid saguenes shown in SEQ ID
advant ageNDLd 7 wesitio lssengbdedigsar amid dcid sdejubacesthat had at least an

(Trends 'an‘ﬁaﬁcgﬁgsﬁ\{vﬁﬁ‘ﬁﬁseﬁ i R@P1g. The expression

cassette acc Ing e 1nventl oﬁ and vectors
derived therefromcan be used for transform ng
Mdetfemdtianalegivaleant bEBEQ ID N8 sebfartipinel «)that laktlegstramsidentity of

%6%“6'?%36%% %et’/ﬁﬁ@%a?'i‘% 755 PARI74% fé?&i@é at least 75%, 76%,

) r
T, 758, Toi s R B A0 e 5?@{5% B 400 ek 6%, 87%,
1680/ 1880, 0%, 90 g 92%nat 93y @epenially posfaraplycatileash 84ua%Hn, 96%,
@F7bA, D8k & ok WRISEQ PREE3.cel I's) with the ai mof pro
ducing CLP, reconbinantly, the generation of a
sui tabl e expression cassette depending on the organism
i hejanatianalpsuiyaleats ¢f theynugleie Rpid seguance A By NO:3 set forth in [) d)
PEBhtstedbyan’¥rhifo 2eidwegashceOWRR Aks thef adtilig/ of nuclear encoded

%’%@Jg?cﬁéamgﬂa@ggt déé%?amd%ﬁﬁgtof ‘7'P°¥ gw br%?br Meetat légs‘i h?%'% 79%,

eous e acid Segquence
80 B P §28ho0n §356  REGTEFROIVCAt 19R%Y 84165 B5%e86%t $7oé&8e/eu &9r{e $0%,
&190192%6) 19300, kypédialiypeéferbly dtleast 94%088%] 88Y 19V %,188%, 99% with
i d sequences, further genes are to be :
introduced into the organism they can all be
i ntroduced into the organismtogether in a single
Videtfomctional ezajalenhdi SEQ IR NQtheetdanth indl c)ttasat leastian identity of

td@%,%%'?ﬂ SN72%, ¥8% breasse by'bre%‘r%nH@Stt I8Ast 7155, 78419 7%, 78%, 79%,

B0 ket ot B b B, 6% e, o0%,

9104, S8 W%, dspedalirreterapiinatdeast OA% 86%t P6%, 97%, 98% or 99%
(Withassd oo @:-hen) , of the nucleic acid(s) according to

the invention, of the expression cassette or of the
vector can be effected in principle by all: nethods

viherfurRgioaal eanivalerts of dhe Dupleie ACH sequanckiSRQ IINORK seh&th in 11) d)
@fre é’h&fd@d g i RO ablh%eqlkericbe\ﬂhlw h¥€thevdctivityf df mdclear encoded

@H&gﬂqsatu st C|dteﬁtxtg oP?‘P%%g%\‘efgfémé gplléastJTZ?/e 73%,74%,
éér’/«a S 7%, V0 6P B0 gi%r&"/mr?e%@ oTotGabY a0 198 Sithn 5%, 56%

et al. (1994) "Current protocols in nolecular

bi ol ogy", John Wley and Sons, by DM d over et al.,
DNA C oning Vol .1, (1995), IRL Press (ISBN
019-963476-9), by Kaiser et al. (1994) Methods in
Yeast Genetl cs, CoI d Spri ng Habor Laboratory Press or

~ . 1 - o, oy ry  a ~ o, A A o
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Bi ot echnol ogy, A Multi-Vol ume Conprehensive Treatise
(H. Reshm G Reed, A Phler, . Stadler, eds.), Vol.

WQ20062742659, VCH Wei nhei m New Yor k- Basl e- Canbp¢TIgRI004/013555

el ectroporation, the incubati rg of dry enbryos in
DNA- cont ai ni ng sol ution, mcroirnjection and the
28Y1% [8884, 8974 ra0fa G184, @d%g 8%, esputiie prefdiably at least 94%, 95%, 96%,

ajyo)y &8s toay h%ﬁ@ »# described, for exanple, in
B. Jenes et a ec n| ques for Gene Transfer, in:
Transgenic Plants, Vol. , Engineering and Ui K zat i on,

eﬁetfedctlggnalsequjvalem of 3BQ IB.NOM7 sgicfadie i lcc) Pae a6 legdtoaBiflentity of
15785, 1888, 3%, i70029U by o, 7 é%nm%Fi% re%réf'ikte & 95%, 76%, 77%,
ai

F)

s S5 oo o it 4 i, 57,50,
\B9%. $10%6, 19 Y §20s oD T respheiallyr risferablyattieant 94%, 65%n 063, 97%,

tg8% beo®k withesEavm Kgy: 1gnd descri bed extensively in the

literature (Bevan et al., Nucl. Acids Res. 12 (1984)

871 . The internediar vectors can be inte grated into

tThe faegtiopalcaasivalantsef tge nggleip paid seduance il D dHIO:17 set forth in 1) d)

hosrehagiedbyraacarinb Raidi seauendenN@hich has ﬂﬁﬁé&l@ﬁy dfHuelRaPERcoded

s

qu?k& na con%ggdr’%’gg'? hdeﬂtlt&%??& g?@gﬁbre Vé}eﬁ%eo%tigast 99% 80%,

R 820k 0 853 INETer At gnst &%, B OGHAST JorBa6nBa 9076, 91%
\9@% ®3%, @specially prefeedhlycatddast 0ado| 85| 98%) 97 %, 98%, 99% with SEQ ID
aghqpacteria. The internmediary vec tor can be
transferred to Agrobacterium tunefaci ens by neans of a
hel per plasm d (conjugation). Binary vectors are
dédeaislypeptidasegricoded bythelabbhemnentiéned olcleiaradid sequences according

Q&I @P@Cﬁ Q)-8) &nd ITI'“@QG) %Fé“lflébv%e‘%la‘h%& CFH&Un&Ran qtﬂ%ﬁé‘:ﬁts as de-
A Wt e e i e

ity Df fctr-proteager ect |y into the agrobacteria (HoI sters
et al. Mol. Gen. Genet. 163 (1978) 181-187), EP A 0

370 MR RS 103 5% B B e

CRAWRCESY, Fraley et al., Crit. Rev. Plant. ScL, 4:
1-46 and An et al. EMBO J. 4 (1985), 277-287). The

tﬁh@@é’r]‘rrp‘rnrr@feicoé}nd)ée]d;ﬂeﬂt?{soécig ﬁﬁﬁ%ln%nt ﬂc@ﬁfcﬁ |§)?§e§¥erembe-

robacter)um
R

FRTETRIe NUgpig acidseauenpes eng@gngggolypﬁqueewhlgh has fhezagtivity of
jhucleal(érﬁﬁded Chipd8ise Deametiodsbr ldémifﬂng tertbitidad) p%fé?rably ofa

2 )
o3 9Bige?it bt Pd ligar Ehafiea L b ERD! i
486- 492; Conner and Dom sse; Int. J. Pl ant Sci. 153
@199§¢lesisdf@ﬁﬁtheﬁromcmsetin@bf CIPP ipsajesse; CRER-profase) ClpP3-
252- 2kfdase/\ClpFangrotedSe aMe CRHFS-prBfeabdiort r ansf or mat i on

of nonocots are the transforma tion by neans of

biolistic approach (Wan and Lemaux; Plant Physiol. 104

b1 99 aglectgd froppthe\gseln cansisting o ipR&proterssy CIfRBpD)sase, ClpR4-
667- prioteadsi bal a et al ., Plant Ml. Biol 24, (1994)
317-325; Spencer et aI , Theor. Appl. Genet 79

(199d, 625-631), protoplast transformation, the

&) ec CIREpttesprotagse s Whnteinimgre prefeiaklabi | | zed cel s, and

the introduction of DNA by means of glass fibers. n

rt t . L
Lo P e SR SR by Y e B Sefi ol ien comprises:
exanple, WO 95/06128 EP 0513849 A1 EP 0465875 Al; EP
0292435 AhuclEicaad sgquahce wiBi thieaniblei anlfy/ setuehEO8hown in SEQ ID
833-844; Gy filp- Kanm et al ., Plant Cell 2 (1990),

603-618; Koziel t al., Biotechnology 1(1993) 194-200;
Moroc et al., Theor Applied Genetics 80 (190)
721-726). The successful transformati on of other
cereal species has also already been descri bed for
exanple in the case of barley (Wan and Lemaux, see
above; Ritala et al., see above; wheat (Nehra et a
Plant J. 5(1994) 285 297) Agrobacterla mhlch have

Y o S N a
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enbodi nents of an expression cassette conprising a
nucl ei ¢ aci d sequence according to the invention or a

W@ e@s054280npri si ng the abovenenti oned expr essi POT/ERR04/013555

sette, and the reconbi nant CLBg which can be obtai ned
fromthe transgeni c organi sm by nmeans of expression, _
f or mipar ta Biclaihacid geguance whiche pWing t e dagesengey of the genetic
i nvent i orcodd heanuserdefucéd ﬁamgggbmir?r@ﬁ]&@man@@ﬂtmwrﬁhrﬁo ID
an expr essh. cC ing to e inven tion,

for exanp e'agbgfb%%?gr%bg?tﬁngq’?'teconbi nant protein, and/or
the use of these organisns in in-vivo assay systens

|i kewiiyse & fanetiopar équivalént ef sudiieatid Er_admeelb? showinéh SEQ ID NO:1
present i : I o

r econbi n%{%éﬁrée}g'gﬁgtwgﬁé S?g% moﬂ?;ﬂ ‘gfgﬂc%ts @??eé,gp%és?rs,
nosses, al gae and fungi, but al so eukaryotic cell

| i nesv) Prasfliectiondl empédabsnt af the Poylsicartid segjubacegstionmsin @EQ ID

Ot her MONGS, HERA 1S i&%gg olf e BRSARER s e\‘\%% ?%ﬁg’aés?]at least an

Ver | ag (N%éﬁtyﬁj’%’g’% &/@)@gﬁﬂéﬁé‘@éﬂ within the

bacteria are, for exanple, bacteria fromthe genus

EyChapd ElHrR-protedbd eAcodedd AR heiisediehab WiithedniPrises:

cyanobacteria, for exanplé fromthe genus

Synechocysti s, Anabaena, Calothrix, Scytonens,

Csci li) at @riugleippeid semrange avith theBUalRic aeid seauericeyshown in SEQ ID

pr ef er abiNO:Sysrechocysti s or Anabaena. Preferred yeasts

are Candi da, Saccharonyces, Schizosaccheronyces,

Hansenul a or Pichia. Preferred fungi are Aspergillus,

Tri cHdderdRHCISIGAHY SSAYGNGR SISy 8‘{“”93‘% tei degeneragy okthp genetic

(I;/brt [ eL eldode, caayecdezinbedifromithdamimo aeid seiqaencd shiown in SEQ ID
escri beqd. ' r. Section B. Vol 37, No

1,2 (199$d.)'al£}|ye E??S@gﬁm hte'gJ are selected in

parti cul ar among nonocotyl edonous crop plants such as,

for diganma fanctveakbzduivatent bbisudkic bcid sequenae shdan ineSEQ ID NO:3

sor ghum QfhicH hdsCdn idéb{tjli% with SECER) RO: I8 148 -at [daSE5®%:; or

oats, and sugarcane. e transgeni c plants according

to the invention are, furthernore, in particular

sel edv)ed afunetionaigayivdient ofthe auplei¢acist sagupheenshovain ISEQ [D

as, for eN@BPWRich ¥ &fcdtEdRBEaR afiitdackbs&tjuchbs that AB€at least an

uch s SRR R RS ANGETT %

Sol anaceae such as potato, tobacco, tomato, egg plant

@) caps CipRB-prokiass Rearrodedibjna agclsidrkldasquenceagsitie Somprises:

| ettuce or Cal endul a; Cucurbitaceae such as nel on,
punpki n/ squash or. zuc chini, or linseed, cotton, henp
t1ax,) r ed PisfsicRcid gaayence wih dag nuglei¢ acid sequgneg shown #ESEQ ID
nut and dN@Ppesi ne species. n principle, transgenic

animal s such as, for exanple, C elegans, are also

sui tapl e as host .organi sns.,. Al so preferred is the use .
o exbr cadIPCgaT SHASRRA Wpich: 8B 4 neinearasrdew P g Senetic
t o t he pubtiécanrbectadueed framitiye aminolagid sequahcesshomni inISEQ ID
must be nERbiyMek trBAsiaERy, bn E. coli bacteria are the
typi cal advanta geous commercially avail abl e fusion

and expression vectors pGEX gl?har_maci a Biotech Inc;

Smi t Hil) D.agunetienalesivadant olnugleiq agig sgquesae seqwBin SBQ ID NO:5
PMVAL ( NewHishohansh iBestitpadth SBQ/EY N@:5 dfiNas abkasfB0P5;or
(Pharmaci a, Piscataway, NJ), which contains

glutathione S transferase (GST), maltose binding .

pr ot d¥)n G fupgtional quivalent af téwecle@acls*@qmmow inSEQ ID
(1988) GNG568hid ik-ehtbiied bpHiadithocid sexjuehtdINBERYS at least an

“Pal o Al't Qyerffy @3B0t Btk 't'rggé%é?r{g):é;he "pBAD" vect or

series from Stratagene and the TOPO TA vec
tor series dromlnvitrogen. Further advantageous
vectors for use in yeast are pYepSed (Baldari, et al.,
(1987) Enbo J. 6:229-234), pMra (Kurjan and

Her skowi t z, (1982) Cell 30:933-943), pJRY88 (Schultz
et al., (1987) Cene 54:113-123), and pYES derivati ves,

AN B - M ] B - . o
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exanpl e for expression in Sf9, Sf21 or H 5 cells,
whi ch are infected via reconbi nant Bacul ovi ruses.

weEz@sphes3 of these are the vectors of the pAc BEIERH04/013555

(Smith et al. (1983) MIl. Cell, Biol. 3:2156-2165) and
the pVL series (Lucklow and S@flmers (1989) Virol ogy
170: 31-39). O hers which may be nentioned are the
culy b ear
P B CUPLBIRESE N AHpopitdof Fbrek B e eoiehdMich Bifprises:
" BacPAK Bacul ovi rus Expression Systen from CLONTECH,
Pal o Al t @ nueteic heid eequenek Mdthdineenyceic acidisequigncsshowbireSEQ 1D
for over EN@F/G@,SI ng eukaryotic proteins since they
ef fect posttranslational nodifications of the proteins
whi ch are not possible in bacteria and yeasts. The
ski | ligd vaomucisic agd sequenica whidht bwingdo therdtigeneraoy of the genetic
cul tured doBéeé‘a:n tfeedéd%c@dwﬁowtﬁ@a@h@ dcid égqgéhéféhcfmﬁfm SEQID
expr essi o i an be carried ou
anal ogou%%bg q%ﬁ@v@ﬁ"%i%oag (Luckow and Sumrers,
Bi o/ Tech. 6, 1988, pp.47-55; d over and Hanes (eds) in
DNA Giionidfanetion&l dyjudelent af nuikic 8¢le beq@h@é eR&W®Th SEQ ID NO:7

fggtsengoé'ﬁgﬁ“o')% %F Ehtﬁ% I't% or fb HBL?/ Ita)s( leg%§§®/ Pher s

whi ch can be used advantageously for expreSS|ng genes.
Exanpv)es adfingtional eceivatetis of the n\aelelcozrcﬁj seanehee showndn $EQ 1D

ment i oneqy@boyfich s ol 1d sé %gét alR4% at least an

pl ant bin ers ocat e

proxi nal 3%*'%@%%“0’“%&9 CSIS&[ ’t l\/bl Bi ol . 20:
195-1197 or in Bevan, MW (1984) "Binary

RYT OhRe bﬁiP@-’rBFbté%é Bre%cfa@éd BY #Rliclbic@rRi eqUBhdelMich Wﬁbnses
Acid. Res. 12: 871 - Moreover, the nucleic acid
sequences accordi ng to the |nvent|on can be expressed

i n mdhmalé Rusleieacid sequeang Wb the nunlgic atit sequgncesbownin SEQ ID
vectors N®@gop&OM and pMI2PC, which are mentioned in:
Seed, B. (1987) Nature 329:840 or Kaufman et al.

(19873 EMBO J. 6:187-195). Pronoters preferably to be
used il n Eusleioatidseauanee whichi ewing de thei degsterAckef the genetic

exanpl e, codensahdededlicgtdiromiite sindacicstuends sowh,in SEQ ID
cyt onegalr\gtyﬁbgg b9k ﬁ‘ér@l?fﬁg"brr us 40. Further

prokaryotic an ar yo EXpressi on systens are
nmentioned in Chapter 16 and 17 in Sanbrook et al.
Mol edii)l ara fﬁmmhal@qUNaleabofrraiotaiqacMiaemlencéBhb\mlm,SEDIIII! NO:9

Spring ; i

Labor at ﬁ%@%ﬁﬁ’q%@f@% gﬁgj@?@g& apgégt 50l—/urt her
advant ageous vectors are described in Hellens et al.
(Trengs iafupditional eswivalenbef te nA€leid jacidieguemcer=iwaniic SEQ ID
or gani s MNOWI ilicl RINENcbESd By AChRingestite sk eﬁéeeth%{ ﬁésnadeast an

Shover e bR Sofhyhl et BN ?é'nESen. c

organi sms, which conprise at |east one nucleic acid

$equ melpmo&btéew istehcbded by A0EIeie ACRIGRBUEHEEaThiER @ompnses
term "transgeni ¢ organi smaccording to the invention

The present |nvent|on furthernore relates to the use

of cllp, Enhugleiragiheequsnce with ther Rudlric add sequense shown in SEQ ID
active t &d:1tmrpounds. The nmet hod according to the
invention for identifying herbicidally active

corrpo nds refera rises the follow ng ste

bri ng Ulﬁel'crﬁ%db e%meare? WWCFW%H%%WG&EE@"Q@%X of the g genetlc
con‘poundsodmoban bealedut¢adoinem e arhinp eciti sequérecet shwivn in SEQ ID
conpoundg: 13 By Badkrd3IRing W €1 ¢ acid sequence

according to t¥1e Inventioh or to CLP, and ii.

detecti ng whether the test conpound binds to the CLP

of i), or iii. detecting whether the test conpound
reduces or bl ocks the enzymatic or biologi cal

activity of CLP of i), or iv. detecting whether the

test conmpound reduces or blocks the transcription,

transl atl on or expreSS| on of CLP of i1). The detection

o . o a1
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the skilled worker. n this context, five preferred
enbodi nents which are al so suitable for

woe@kos428oughput net hods (HTS) in connecti on WeCTEP1D@4/013555

present invention nust be manti"}oned in particu lar:
The average diffusion rate of fl uorescent nol ecul e
as a ffiunca fupetiofal eduévaiert ©f nasieib acidestquenoeathown i SEQEDINO: 11

sanmpl e v i g ' 0,

Cr oscopy {HEG) ) f MR SRATELE LEROLE! &A@ et pBE3ge: o
11753-11575). FCS can be enpl oyed for determ ning

pr ot évn/ |a fyantibriahequivalert ofthelnucleizaanint sengienbe slodvemigeSE® ID
the mass,NOM1t WRick PerERded b BN S ' '

entails, g? :é¥ ‘tﬂlﬁICﬁ /l cqﬁg,‘ougé§ \A@?\[ﬁ{?bﬁag? ﬁ%dqyge%t@his at least an
net hod acto? ﬂﬁbwf § RN an be desi gned

directly for neasuring the binding of a test conpound
|pbelthe OPRIApiotdERERSERDUdBY BGICRIC A% ShuahtEWARA icY¥Rprises:
the met hod according to the invention can be de signed

in such a way that a chem cal reference conpound which .
i s | dbel eainypjeia agif geayance with s aucieie arid senuencesbawpyn SEQ ID
further tMOi13compounds ("di spl acenent as, say"). 2.

Fl uoresence pol ari zation exploits the characteristic

of a _,?ui escent fl uorophore excited with polarized )

I'i ghtt o 3 PYGRIF 3eid SRAYENSS WhiGhz awingite the dagenerasyel/be genetic

t he fl uorcodbocan besdetlucedviromttioe amirmt axidisgquegcd sieown in SEQ ID
exci ted 148, pyt inabs on of the fluores cent

l'i ght vvhisfg '1iqsbyedr%1€lt<?gg§éﬂsnﬁrrsoﬂre or less |lost. Under

ot herwi se identical condi tions (for exanple

t enpdiat & fapcticnatergiivajgnt sbihuataic cid shguanoeahown i SEQ ID NO:13
functi on \gHicHRALAHdENERY #ith SEREITERY: 13 ﬁ%a@%le‘é@%ﬁ%’;' dr9

the size of the fluorophore-bound residue can be

obtai ned via the reading (Methods in Enzynol ogy 246
(199%), Mfuncippabemyvalent pbtha oyclaisasicisenyence shown in SEQ ID

i nvent i OIN®:aB, Wikl Rsdribgsh B 4 aininG 4t sefRRAEE iHABhid & least an

ol ccul e W ORESEIRBEREQR AR e e mothod

according to the invention nay al so take the form of

thhe 'tild SiPRMcpomate issrapdedipg s hubleid adiiquenéd which comprises:
Fl uorescence resonance energy transfer (FRET) is based

on trﬁ irradi ati on-free en_er%%/ transfer between two,

spat i! Ilfr&lﬂﬁlleé“c%‘ﬂ‘l‘ SequeHre With fie PHoleiC asid seqyrnse shewn in SEQ ID
abl e condNQ@ilbnw. A prerequisite is that the em ssion
spectrum of the donor nole cule overlaps with the
excitation spectrum of the acceptor | ecul e. The .
F1 uoribs c & MUGEIERT Sratenes Wach, BHina to hedegenerampeine geneti

t he bi ndicagde.czan beededuearlirera they/amisarasidofeqERECE shown in SEQ ID

( Cyt onet NO:36 by b888tradkting>8 179) . As an al ternati ve,

the nmet hod according to the invention nay al so take

the formof the "displacenent assay" described under .

An edifeciadinstiosal acuiyalentefrnigleineacid sequeRET shawhind3EQ ¢y NO:15
I's " Homogishohiss ah idéntiRewioh SEQ 1B NO18F BBS at 1ehsTHER): oRS

can be obtained from Packard Bi oSci ence. 4

Sur f ace- enhanced | aser desorption/ionization (SEL_DI;E

in cofbi AdENGiRNaliaayivalent efthe husleic geid seayencebewndMBERY ID

( I\/:AL DI I TEI): 1 5pktesh i}smsbdddd)ytdr&ammpiadid?b?;hyﬁdeethlm‘ has at least an
nol ecul e se or anal yzi ng

pr ot ei n/ ﬁeggt f?ﬁ?ﬁ&gi&h?%gmr@?ﬁ et al., (1998)

Anal . Bi ochem 70:750-756). n a preferred enbodi nent,

QLP, thesClpRriikbiprotease is encodedihyabhieleicipgid sequende which comprises:
i ncubated wth the test conpound. After one or nore
suitabl e wash steps, the test conpound nol ecul es which
are additionally bound to CLP, can be detected by

means of the abovenentioned net hodol ogy and test

conpounds whi ch are bound to CLP, can thus be

sel ected. 5. The neasurenent of surface plasnon

resonance i s based on the change in the refractive

i ndex at a surface when a test conpound binds to a

. a o r
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Bi acore (Freiburg) at a throughput of, currently, up
to 384 sanples per day. A nethod according to the

WO poosfs428h can be designed directly for neasurPCDEPIDe4/013555

bi ndi ng of a test conpound to\;SLP. As an alternative,

the nethod according tothe i nfntion may al so take the

f or mipf thmuclelt agit segquance with dlaey Hudleis acidiseduenvdashown in SEQ ID
The corrp%y(?qg 6rdent|f| ed via the abovenenti oned

nmet hods 0 5 may be suitable as inhibitors. Al of

the substances identified via the abovenenti oned

net hdils camucieid acid gaquericy wikche beingea tHeodedeheracy of the genetic
her bi ci dal,qactdn 0633dé&lﬁ@&’ﬁ@lﬁr’th@%ﬁ@rméeﬁgné@%dﬁ iR&EQ ID

accordln venti.on urt nor e ere exists
the possi ﬂﬁ&V%@PEH@F%@¥Pn@rfurther candi dat es for
her bi ci dal active ingredients by nol ecul ar nodeling

\C/IILa qljjuc 'éjﬁhbtﬂisr‘tta%%lﬁ{b?‘eerk bf SRl BB %é@u@cg%h&ﬂﬁ irf S‘EQ I8fNO:17
pr ot e| n ﬂ@‘g{%“?%a'? 9GSty &’3“%’5 iPS'P'Qy S?f?ﬁé@g [e gd% or

anal ysis, and the rel evant neasurenents and subsequent
eval ygt i %nafonbr@ﬁm,d@ﬁa%emalte&,act&@ofdeh@&éhm iAfSEQ ID

pot ent ¢ a7 BbAR SHEBHE) By af i G ibe fige i at teastan
ski | | ed vganidrof 3Q%with é1epPeQ IBAQsHR i zati on of the

compound i dentified by t he abovenenti oned nethods is

50, i ) 3l 90 o B g e

whi ch is based on steps |) and ii), consists in
sepaypeptige avhiels has thepemtivity ofinuicibar erstoded Clp-prbteas& and [seencoded
t4 Midief QEd*sE B-ack6raing 16 HeVinvdniis
45‘y lél: c 9&i St\.ll\ﬂch actd: tngst corr% gﬁnn Qli-‘ésh%rgﬁﬁel%l dihiBly referred
d vv|th the activity of a CLP, not incubated
vvlth a test conpound. A nore preferred enbodi nent of

tRRIUeBA B%uh@&ﬁgl BRysOhRIPELP kadstigrolvih ﬁe@éraaﬁnSaddrhécmuc and
Cﬁgorretﬁ‘a s p a transgeni ¢ organi smaccor ding t
{HEPHR/ER d’ﬁ

grovvl ng an organi sm whi ch naturaIIy
contains a CLP, ii. bringing CLP, of step i) in the

Crelel gete Brsduce oftthe nlicIEiB 3688 a6cobding EHhe amEHaoH Qor@tltute novel tar-
S%EH @m\%ﬂbglo%%r M'%t' lrﬁ’ak@hﬁroeg {JISQheO hro\/ig on W.Q%i ?\8 E dges fﬁr control-

iling uné@?lf@étnlaf@s MIBRYRHUIRE 9RR? BWdH@fé@éE?@ reﬂclem maqen@mg to
aié Inventjonadonstitatemoveitargets Yor gidech @gpla&remenake possible the

gr&h%ﬁ‘t}# drYovtehﬁroW te\ﬁ;hfaYorQ for %I%tﬁﬁ SR ;%latlitg e test

om poun erern-conp the activity of a
CLP, not incubated vvlth a test conpound. The sol ution
dinuleaired pigntsiage Ghd@rstoad as oreaniny, iofthe beabigstaeasefalltiose plants
WHidH grély a@li&aﬁbr%nvﬁére%eytéts uh8&2E SR} ExHhgigni sm whi ch
has been transformed wi th an expression cassette ac
cording to the invention. f necessary, the CLP, can be
Mieatyleeenova msieds ofthergehara Ginapis, bem'diumaﬁyliumtﬂiteHHia Matricaria,
PRIRIAL, QAIRIEYHE \CHENBpodilh! Bftita, rsé?te@ionAmafaﬁtMsanﬁmaca Xan-

AT BN il BSfiooh i SR %@hf”ogﬁuérrawqgarduus

Sosehs, mmnumwﬂszgpmemala ddreppipcyamikme Meesinioac Abutilon, Emex,
([OR9r4) ViolaSBMIddp8id OB aveE -Tentdurdd) aeirsiem) Rah@esulial Tavakacum.
preparation, the protein which has been fused with an
afflnlt tag can be purified via affin

{?QPQW@% feop e\genes: Eﬁ@ngml‘%&yﬂ% Rapicunnhigigitaria,
(EﬂléunvskFPdahFestucaacﬁleusmé Beechlarniavidiium, Bedrhae] Avend) Gypefus, Sor-
%ﬂuh’ts ah ebkh‘@&onbx/loﬂ?&tﬁlaolfmmﬁétﬁfé) ls‘égﬁt%ﬁa eé‘lgcg&faﬁé Bhirpus,

oma-t R?ﬁd anji sm.acco rgnf I on
APl "ghi SPR R Iaciyoctemu BerosiinfpRECHiUSnfpera.
an undesired plant, the term "undesired plant" being
under st ood as meani ng the species nentioned at the
outset. To identify herbicidal conmpounds, the CLP, is
now i ncubated with a test conpound. After a reaction
tirre the enzymatlc act|V|ty of the CLP |ncubated

1. . a I T o
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The enzymatic activity of CLP, can be determ ned for
exanple by an activity assay in which the increase of

wo b@spsodiict, the decrease of the substrate (oPCI/EP2004/013555

starting material) or the decrease or increase of the
cofactor are determned, or by24a combination of at
| east two of the abovenentioned paraneters, as a

f QU 0f

%’1?@“%%? g%'ﬂeqpp% 19%r 9021 ﬁagﬁéﬁ@b gtl\&gess 57,9,
ahld 180 fli é’d 1§T?élqanﬁ@p‘ﬁe§é§r the peepaea;slpn @éaywﬁz@n@@ prabes. The
fpreparafimmofithessl probésadithe experimentalinsrddaducis kabwn. Dcrrdexample

S‘tﬂ&%’aﬁﬂeaetff@gteﬂ SRy thg %%Iecfweﬂ@‘%%ﬁérﬂ&ferad lgs&lv)é %tr h¥fdRhctive

nt1one
CRIPRRS B PGR BREANS Yk of Suably GbeIsE plgPRIciaptifes, Spllosied iy hybridiza-
Itmnaéxp(am!gntsfThmheolngmg]eﬂdqalrechtoemlspmbo%are detailed, for example,

%fTa/r: ﬁrﬁsmm ARt B, Gmuraewbqéoon&ﬁdl E/&)atory Man-
:

Qgé}egbg(%bo@ugr}i ¢@g|§pgnq-ﬁﬁr%(é\w (1889). The probes in
&msmmcaﬂfeﬂhgrmore\bﬁmomflwwlsdnmietcbqeehmtwmés (hit. DM or random
ér#é%‘isl)‘ aPSiRAta WaPRlat tHeRkaR be %n{%ﬁ)yéﬁ st fufﬁ'ilﬁ p%FEBéEE Sor exam-

"A%égg SR eb Ry egpfbg"f'ﬁ%ﬂ"wgbgﬁ*@% 2l igledrRpending coding

aegyarces[in qﬂﬁ’éf tecanalyzethe aerresponding sequesdes @rOﬂee(rammmsms
by tracking Proteolysis fluorinmetrically when using

RSB RIA LAEoE HB i b ot
BAivalnisef SBR IR BICkZ 92648, 1 1208816018 fromhetber plant species on
e basis nﬁsaaqupmeaiﬂedutte; Inehieicontest, pare opslt ofhé seqtmhcalosme SEQ

19,5251 e 1 SRS AUl Dy ey o v
IR SPPHESIN e Sticserih a QPP soqrgh f qsﬁeqeqrmﬁs S gt binctional equiva-
perds ér electrdBidoddtatzasesi s then b-casein. Furthermore the
activity may be neasured by HPLC and HPLC- M5 neht ods

n ments ., of t tide S a _
3TbEfey Plhot SRR P 17 widsRrBS PlenisartiofERavedirepribasn meatoned
@bwreltsr). to the invention which is based on steps i)
and iii) consists of the foll ow ng steps .

BB AP Bph R REReS 18RRI P8 Bt inelor ai ng

to the invention, wherein CLP is expr essed

ra C O igehativddnitol sequeﬁw i iopéradletlinkage-RitiP e WTLF $bquBRce; or

transgenic organismof i) and to a nontransgenic

organi sm of the sane species; iii. determning the

é’)omﬁqd'@iP”‘%lﬂé‘WP%leﬂqnﬁP%fmt he transgenic and the

nont ransgeni ¢ organi sns after application of the test
bstale ecting test conpounds which

%?ll ng abomﬁgﬁro‘eéu%iogﬂ))gr owh or alimted viabil ity

of the nontransgenic organismin conmparison with the

@nd\ie thegisetdfiexpressien eassettes gamprising n t hi s context, the

difference in gromh in step iv) for the sel ection of

a her hi ci dal h% ac tive.inhi bb‘tegr anmount s | east
Bo;, By GriDlapausaiss,n PerpblTpisIuh 2 atdeliasidspauence ac-
pr ef @p&mgﬁom/maﬁrdlonery especi ally preferably 50% The
transgenic organismin this context is preferably a
an eri um for exanple of the
benutsad ﬁ%@h‘%‘?&% l‘sé}égtﬁb%gsa% ot eobact eri um such as, for
exam pl e, Magnetococcus sp. MCl, preferably plants
ohi ch coatiration bbalsdrerbjpd by nmeans of customary
t echni ques, such as Arabidopsis thaliana Allium cepa,
Ananas conpsus, Arachis hypogaea, Asparagus
officinalis, Beta vulgaris spec, altissinma, Beta
vul gari s spec, rapa, Brassica napus var. nhapus,
Brassi ca napus var. napobrassica, Brassica rapa var.
silvestris, Canellia sinensis, Carthamus tinctorius,
Carya illinoinensis, Ctrus linon, Ctrus sinensis,
Coffea arabl ca (Coffea canephora Coffea Ilberl ca),

o e . T T - o,
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communi s, Ri bes sylvestre, Ricinus communis, Saccharum
officinarum Secal e cereal e, Sol anum tuberosum

w®oroglosursdi col or (s. vul gare), Theobr ona cacaoPCT/EP2004/013555

Trifoliumpratense, Triticumgestivum Triticum durum
Vicia faba, Vitis vinifera, Zé&i& mays, or cyanobacteria
\/tbrr élpressingeeCLP anlsitlo cam Be usedlinlity vitrs @ssayesystems. Both embodiments

pé%’c@é gr?:bcégr rely] oﬂrl: %é\ﬂﬁeﬁ%ﬁ%ﬁecﬁ I%gfoﬂ&mﬂg text as ex-
|Pr'i ?fb?a&ts% B@qu'%gqtbﬁrﬁ'ﬁ’lef‘%‘?ﬂ These transgenic

organi sns thus show i ncreased tol erance to com pounds

Vm'a??efeﬂga thboﬁmen@%{ny Péésﬁ:ﬁ c%SQé?fecﬂcegrdf tb e jnvention com-

I nventi on

Bees peRRotshAdRa A at otdhe a?fﬁw%ﬁwea%gai X tie §16nd. 3 ransorip-
diopdeininaticasignaband; dfl @@topnete/ fusthiet génmtic cbhtrohsgqaerees mbich are

UBREL op&raBY With théRited @é@rmté.@ms&m@aaé BEYrdiRg td m@ dnvention.

nmet hod according to Fhe i nvention can al so be used for
i dentifying substances with a growth-regul atory
ddei expressionigagsatien acexrdingtth éhe inventige arecalse yadersioed as meaning

eifBlog¥ fhidhScan b BBlight BRBULTRIr RREMbIR! by & 8drbin¥tidtdof the individual

}g&%ﬁcagﬁéﬁﬁghpo érﬁé‘\})ﬁl F\Lz@gét%%c(n%ltlgfétncg%gé'%ﬁ% §|§ a plurality of
trolnygleptides n awell Mﬁ@msf@rm@tloa) ARy t|atiealial iransfgieation.

according to the invention encoding CLP, wherein CLP

ﬁd{\)/‘iﬁr‘%hg&fse%enreﬁg 8§mfd1 Q%déﬁcem?%w bﬂ%r ﬂlg %Fessmn cassettes

RASRPN g\@@g?ﬁ ipve) Qntor{gr ERlorss ripig; explessioncassettes according to
die¢ Ewentinrage t fheexganté, lpromotehesuchasithe tys, tdc, trpetet, Ipp, lac, laclg,

a8 Ifsidal, @Hcaé}ra QF‘G‘ BR BORE RPE paﬁﬁutsr eh h.eﬁ £&4 be used for
Ilcatlo e test..c gﬁéﬂt v ecting
tegg'ie §Ug§t E\/\?ﬂ'é‘ﬁgﬁﬁ“’eﬂg% g %raénsr educed growt h of

t he nontrans genic plant in conparison with the growth
Exahipfest of it BbGarithgeidls gERER coﬁfr@lpsehﬁéndeﬁ\é?é Hl%%eﬁth?or example,

R o e SPORE ROy TR elg P ipfssing 2 oLP. in

CyApaRIsiyr barteriakstraing: and in tbe vears of funaslqueeters HERI1sBPD-1,
st fTEEICUPAZWPEK] SAPNCEPE POIT5, ADXTEBALNA/CYICY, OYIG, OliC, ADH,

B(Q\AMpR'op 'I\fl\)l'logr an?t'i n%o}‘l? %?ﬁ?tdb&?er%rﬂ%g? gfontirﬁgrs (Degryse

reéauC\éfzﬁsF o951 Uc"@d‘|5n AN (763%A:. Rsz(eewt@g IYpast 192t Jusgi8éd):423-
[BisaBemsitesdtaly Bur uh tRéght (athull. ,04nR0B220(1998)1 Crégd ¢taN. eBiotatithology

;ﬁlﬁé%gm 501'1%’ -908- 1@59&5 ko'ben'é"l‘é'gfs t%g 2%%‘3@@ '2 Al RBcken et al.,

rl?r%%gg&cté%ﬁﬁr@e 536 Torslean atiabrgt ol %%19&?@%#7(9) 3207-
1386 orahe nansuriptich tproinators NMT) Sayll ahp€, AOXG) e GKoer CYC1 (De-

erjendef weieh o RiHeA 5; aﬁ@g%ﬁg-mnéfuﬁam %galst(aselw@ez (Dec9(12):

qsbé\aﬁyﬁ'ﬁcﬁas%é%w?' b3, 33l AR 8o S Senil. Biotectmor

0PN, 1212)i m&‘r-é%é@%hgiﬁnbeolnamnumbeu@ﬁsﬁ Zharhetah Genbank

%u@aumgelt , ARD4B064; FAME eBA1] (1:967?] &enk 58i(), I1 fPL1DAC b%ﬁﬁﬁ#ch can be
asS cereal s or soy ean,

&gf&r%xﬁ%? gé:b%\bnpwgglsé\% &% 1 ow in rubber trees. The

sk| Iled worker is famliar with the detection of such
Bxdmblestf gemsticttohtrolssealisncagaricHodre suitdbld foe eﬁﬁ’ebgén in insect cells

%F&@rega%em%gma@vmthggm@Cora;ai | @Yol VR ' Hnfihers, M.D.

onpounds af f ect the target, then it
is either possible directly to isolate the individual

'Ag%ntﬁ Lﬁ%ﬂétl@éorﬁr%l Qé eﬂ?eé@ﬁe%r@ééﬁhgo(;‘.us E?r?t:ell CLflture in addition
Trehvs en&@H%n SedienponsuR 45 Eﬂreé?gmeleofroralsmlérﬂ RS 40, are eu-

conmponents, in order to thus reduce the nunber of the
different test conpounds in the nethod according to
the invention. The nethod according to the invention
is then repeated with the individual test conpound or
the rel evant subgroup of test conpounds. Dependi ng on
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apply the conpound directly to undesired plants, it
bei ng possible to identify the herbi cidal action for

wez@spbesyia restricted growm h. The nmet hod accPCTEPYO4/13555

the invention can advant ageougﬁz al so be carried out
i n hi ght hroughput nethods, kn as HTS, which makes
pasgiticpeormbiersofrviral arigirosiechtass for egarnple ppromoteérp bf ihietpplyofna virus,

HdfehBliRl2, % Qr?nrus {ﬂ"”sllﬁ‘!%ﬁvﬁ sdgpports which contain

one or nore o e nuc C aci nmol ecul es according to
the invention, one or nore of the vectors containing
tFustheo adwan(w@@usi gemajicennttolsequentien fortexptaseing mueleai entoded Clp

Pi8tease, TR plantd ABIHERINEINTHhE BRAEHRONORINE TalVISESIFrhf&St al., Cell

Uil SHSSBAE LR i oP U S\@ﬂ?ﬁ@@ﬁéﬂ@é@%@ 0Cs, LEB,

tUﬁP RIS, B33cNQSsEQbasatdVa 861884 d)prtin thehbiquitineortphaseolin
m&eﬂaﬁﬁﬂofncﬁ& VIATEH ¥ pkéf@raﬁlytusbﬁﬁeinﬁ iﬂrp%?ﬂdufa? a plant promoter or

e e A A e P
N@E'Pa§ é‘@ﬂj@fﬁﬁ'@ﬁercﬂﬁ thegrauliipwer magaicgie 358 tigaseriphiTranck et al., Cell

1Nt e80), D85-294;| Gdtitet @NENMNGI3 139 985)C&F0-812) OPGHtHAF pPa¥éreed consti-

(tﬁﬁ’(ﬂ)eyﬁ)reﬁelérggr% ?d?‘é%’rflPleb%e%%?odgge?uﬁeno%léﬁrgécgﬁﬂﬁ%g oPéthbter, the

esent ort
PromRieTy therRarokastesiugy @P%P‘}*OB'BP synthae) promoter, the ubig-
enipmmaiotqr (btodtbe ISadilay., Blant Mold®iolt ¥995p2@687-64%)ethe promoters of the

AR SRR oh neo Sheshe R A
Bely used techni que, 96-well, 384-well and
536-wel|l mcrotiter plates which, as a rule, can

xP%sbﬂ'déQﬁte@mesﬁom&fs% b@&&etn@%ht?&%e&ﬂf%ce a chemi-

L3 HTS
bl Brbifle RORMEE oy Bt Upi=SETsaAN R e pagiou@ one i the plant
;§Iaatb§§°n§9|!§ﬁi e smepléua geinhinrtipw: Suth prematersnsuchss, for example, the

mm pr@h'foterE(WaBd!th alC PRinaMIdIi Bigl. 22 \(1 983, 3610888) Sa salicylic-acid-

corme ﬁr%rrfgté}gﬁld sgﬁ ?55‘3)3@9 dt%e?&?ul?ﬁ?%ﬂf#-m%gﬁgﬂﬁr (EP-A-
Qﬁ%lﬁ%na Fﬁtr@mllntlr&ucml%pr@mot@m@@tzat al-k18@R Riant J. 2, 397404), an
ébsaaﬁmcmhdmmapﬂ)mdtér (EPSAB35528) ©fan wthahel- Bocydiukekaiine-

b ﬁmm%aym Ciﬁ?ﬁb‘{)%y{iﬁm@ £Ssq @S described, for

exanpl e reme et roc. Nat|. Acad. Sci
U S A 19 (1994) 161418; Chelsky, "Strategies for
Sortbemiarg, sDitable patrootees are ttosanwhic' confértissusAror orgain-specific ex-

Msﬁnﬁg%r landdle artfers lovaficy flg\h/é’r'g%sﬁcﬂ‘dksﬁfn 56@5‘\9 gstomata

PIATILRTOE T e SRS et ga@able in addi-
tiay tathembovemertipned igenstitutive ipramotersrarb.an partieulag [thasespromoters

@idh sHsdad lesf- Bieblﬂz‘. %xﬁr‘é@ﬁ@h‘ R mbteSivhich ®sLe Be Héihtuoned are the

Th

gﬁ {ale(ﬁg?el n eI oW rg oipétgrﬁ(ﬁ@%?&b@@r 8’&'@ S‘E‘,‘g
isehosphaée earheryiase) aBUvemghsulymit) promotern t m@; nr@moter from
pdm(sw@emus byall EMBO Uad (1980), p4asl 249 Pidi@BIsYwHiGSSre further-

Ip?é?%e&{)l Cltﬁo%‘c\ﬂ%ﬁ ?ér{t%l Q%Dq’gﬁcﬁwblln}éﬁggf‘gn& &gﬂbezﬁlmos Exam-

PS|°é§§e<i! RRerific WOW%Fr@rtB% Pvaqe@% promgter(Us 5,504,200, Bustos MM
etale RlantiGellpt 86%1(a0839-5Bsthetgnamoter dithe zsanbunaa Reaé ddskffson
E%:‘;eét ' @@fdf chesstdahads 21 DbeMaop nt | %gﬁ-a&&{r?rﬂotteﬁ gShlrsat Aetal,

80'6%{&# y1r?§§t2ﬂ§é> 535[53529%% Mkeewwa%gr%qumemoter

{Baumieia: H ebalmMdequigr 8oBerieyalnBereetits 119911226(3):d69:61 ) the napin
Géhd bron%té'ﬂgtélﬁéfg'l’(t bpél fL“F’FaHE%r 198621985 £4-5%0)! e sucrose hinding
conpounds With gfowt h-regulatory activity i dentl

by the nethods according to the invention. These
conmpounds too are hereinbelow referred to as "sel ected
conpounds”. Naturally, the sel ected conpounds can al so

be present in the formof their agriculturally useful
salts. Agriculturally useful salts which are suitable

are mainly the salts of those cations, or the acid
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f the selected conpounds contain asymetrically
substituted D-carbon atonms, they may furthernore al so

wheooseeent in the form of racemates, enanti oneCT/EP2004/013555

m xtures, pure enantionmers or, .if they have chiral
substituents, also in the for ’of di astereoner m x

tproteth pr_Ehﬁté?QV\@O@%BEHﬂOﬁtﬂéd.%Bﬁ@ﬂoh@teﬁ (BaUrsiain Y et al., Mol Gen
S s r

0I5 % 1001200 U DR BLBPHREE B 1 10 10s0)
extracts of, for exanple, plants, animals or
riurtheoprepavuterssvhichhare saitatile _amgahetibu:batr@l&@qbiawo%s are, for example,

o r |
Sl bR kg, BOE o 814 o 4y Gl fo s
RO § n@Paao-%to FRiheRsi Rynhibitar Prgraeter, dhe starch synthase
NGBSSU) aronBitet argiie sparamid promdted, fEdi-speaific i@ Adiers $ueh as, for ex-
BRIR! the FORRDEEfic Frombit fidfd ﬁ%@(@mgpgﬁf Akt Qion-specific

Or%ﬁl’gl nat e fronl,co rehe SIVﬁ S b}iiance aries..

LGP Buchaas, T SxATRIG e fil-rpriuralip-SRegifimPrometes fiogytomato
JWER 9421794 indarenpense-spBiific proproters such 3, oreeiaemle, the phytoene
B9t te Bronfitel GV0D2/ 18G5 heiofibter A DAY fene (WG68/22503),or
TR REmEPESYIPRETE RroMaiqis SKSh 25 767 @gPie s RNAdolymerase
Promatgn BVO IGE250% ; or glselike Glysine mapopHaspbarjhosYiqRrd@@sphate ami-
attanserise PEsthoter {sed alddesdtivank AdEssal N LT 909 TBPARYISer node-
SBBAREpH il A RO I RS T ed veget at fon

as growtn regul ator's. i ci dal conpositions
conprising the selected conpounds afford very good
daiditiondl fofictioagiedlernents bparenmaerstabdedsansaning, ByaRsy FékBmple but

P =S

o W M
KPR @8 @fitgith FRessing e Wil CLEHiERrY Shby Meass ga finker ogtionally
Thinprisihg aqiroteasetisavagedite. Fyrthet suitablker adalitionalfunctional elements are
3BRlidricas Whlktn'Hshfe thghﬁei%o‘é&ti??arﬁé’cgﬂmg {ﬁﬂla@f‘ﬁ, IS Hlastids,
f.or conﬁ%llﬁthgr.ha m ful plants ﬁr@c ave alrea

B8 vechdle, s micthandion. ks peken s e mata elishium (ER) or,
Pringda theabsance o slchsepesative dequemsesimemainsiin therdongiadalent where
ROSTORAES, RS By1e88I(KePB8e, [GIRRe\C PNEXANS APEBYE), $a5l458).

be enployed in a turther nunber of crop plants for

el imnating undesired plants. Exanples of suitable

@,Is(ggg ageqrdangs w@j}ﬁh@mpt:mgma@c@m;siw atdedst one copy of the
hyucleig e sefsipacestitsomiry t6 tiwiniéntioR@iha/oY tHedipkSsshiP@@ssettes ac-
%Fd'irﬁ;stb'me in vul gari s spec, rapa, Brassica napus

5 tnY ! ; )
var. ~napus, %ltr'asm ca hapus var. nhapobrassica, Brassica

rapa var. silvestris, Canellia sinensis, Carthanus

in addition tosplasBaids; aettots areifurtheamsre dlid tnterétbsmas mf@'ahihg%ll of the

AR e o

RORYSSA VIrgseS SHEN g% PYARASMY, baguioyitis, AdgRQRS. tegnpepsans, IS ele-

mexts, Gbasryids uphagemids; cosmidCosiepr omoireulao DBIAXThese vectors can be

FEpHEAtEH AIROABMRASIP iHTihe HOSSOrAr bt Hicatky Ehpon{a%bhqapsﬁ; RHRomo-
LU ”C}élﬁvea br%5| i ensi s, Hordeum vulgare, Humulus

?%ﬁl 68, B%ﬁooéﬁ Hgfj'at as, Juglans regia, Lens

cuiinaris, Linumusitatissi num Lycopersicon

Irys fupeies embodimiht ofhs Pedior, MaMudRic M%Nr%'fmé‘tl’ ac’&S:@ir@%@ he inven-

| um (N-rustica), e

0 o N RRoBOY alsD Y ThlEed PRERE BHdaNAS ot S Tnear

PR igtegrated intaibe genome gf thedipstorgmnistiniia heterolagous or homolo-

&imsombinam_m. Rhisring@aPBRA i, conyistisf éimmﬂfl?cﬁplaﬁhﬁ%? only of the

d [ i ci,narum

AP 3 o BT MR s R W80 or (.

vul gare), Theobroma cacao, Trifolium pratense,

Triticumaestivum Triticumdurum Vicia faba, Vitis

vinifera, Zea mays. n addition, the sel ected conpounds

can al so be used in crops which tolerate the ac tion

of herbicides owi ng to breeding, including reconbinant

met hods. The generation of such crops is described

o o - . a o
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plied by neans of spraying, atom zing, dusting,
spreadi ng or pouring. The use fornms depend on the

WO paososeds use and the nature of the sel ected choOpBPVd$E)13555

in any case, they should guar %t ee the finest possible
di stribution of the selected npounds. The her bi ci dal
crurihes prokenystic omguikiasmtia ekerebsion sisitdrnys aretmentionad imChayters 16
ind R oo, MCa QoniAgrh airitoR el 21d pd. Cold
ShbGdaoracbraldy. CHE S BB bAbyARE) Freeofad Sping Harbor,
¥t 1890 urthwen edvantageavisIvectorsr ara (dasdrived imHdllatissgt al. {Triehds in
Qpfehad, &5200%)) » the sel ected conpounds can be

I ssol ved or dispersed in an oil or solvent, it being
possible to add further fornulation auxiliaries for :
hdheogyerassionicaasetiaraseesting fiotthe invention andyeriorssderiyed therefrom can
eClddgol trahidfcimig ISetdrid, efhepadtedd, €for Exmple of Betffus Shecho-

1d, | | |
RYP anabadif ERE SchBhy R sl PRNfopsB dnd Wbstde, proteo-
dunstesiaisiah as, forexpmme Jagnstrceneysare MGy yeasts, fitgsmenteus-fungi and
cilgad arehevMatydati@hehunddrecdils (fooskangple meeteceli®)ithtié dim of pro-

ik tg.at - : ' .
D) Lo e ConaRe), B gBefelion B sy BIEREBRSAIGR daFtlte depending
(Avcfe opgaisayin whieh the dpieisinke S§&8%s or granules, it
bei ng possible for the solid formulations either to be

o . or ]
Segtots Soffbrichd Al KcfepQeioim paRlor e sHBject mafter of the present
dEF"HPYnal 1y be provided with a solid coating which
prevents abrasion or premature rel ease of the active
||R @rfeAhe? Hdvartagéd BEnMRlimématht AlBkicHe sdq@Bh&S 'adksrding to the
under.st ood azs rre'aﬁl g t hr?t foll ovvlisr}&gck assei of
CBYRDSEM 8y alhh bs G Rduced; e 2R orgaris Y HSipeligant s,
tackifiers, dispersants, enulsifiers, bactericides
ane addifidn ts e MdiSic agideguentls, fEhdrigedes\BFdiB beliftroduced into the

fr T A . _ . '
S gl bah 6 AR i e GroBNRABRENL AR pgie vector, or
rRaeh igividial parg ean eaingrodvcediristhe argapisi ineash ease ipene vector, it
eimppasdiblatonntroduge thie differedi vegtore sispitandouslytor e susebssion.
mlls (for exanple hamnmer mlls). DCs, SCs and SEs

are usually prepared by wet mlli ng, it being possible

tIB s epnipd: 1R irdeeduptinn, 4iio B8 BganiziaF i Piestien drensfogaatian), of the
phiekee adid(shaaradingpiothe swehtiont bighe auprieksiam cassetie or of the vector
Bheeld@cea TPpiSe by Bf nAiSRRNAHK WHicH $e§ﬂmé‘6‘ woR@Mhiliar.
materi als for spreadi ng and dusts can advant ageously

be prepared by m xing or cogrinding the ac tive

dulhs caseof micrgengarismgj thie skilledwotker willfindrsuitable methsds in the text-
ok KRBRMBrdoRal.e af [ #UBY) SMolebulBr @EHIR: AlaBoérafn Aanaad Cold

n C r b L, e N he .
STRE RS ASB AL PrescC Ioh £ 8180 BFalrt1oBU it gt Btocols i
woelrewtan biolegy JaharWikgy andk Senshby D+ Gliover et @halPNA{oning Vol.1,
t(hed5), IRLMresaliSBN,0100a376.0F, bywisep esl. (1004EMemBlESin Yeast Ge-
tr‘}; cg, ‘&Jld’ i ﬁé%r' 1%SBotd W? S¥3r %u%%ei%f' ’"Gﬁﬁ'e'% @Zéféenetics
(tor’qura onc;,entra?es BSowni n? dggl onera tiron",
@nefidlegular Riolage r Methodsirt Enzymolagyy TO9 Academipfress. in the trans-
Goremdtion lof flagientoas fungiahel metiokds oft thvidedare fitdtiatiasngéhdration of pro-

W \fQ%K tr!lﬁggrznﬁ g %hé%gad;;@’ ( % eefé?é@%@rﬁg%m/%s. 101
1?3 144, a0, 0S 3 970 180, 587,
g: i &@% Ayocto[ & .’Q rYJdisrobigh 143p3%38525P1),3nd secondly the trans-
3or2eiot Suith the aid gpfirdgrobasteduBdunefakcieas (de Gmiotata, (1968)Nat. Bio-
ey eagub-@@ys, I nc., New York, 1961, Hance et al.,

Weed Control "Handbook, 8th Ed., Blackwell Scientific

Publ i cati ons, Oxford, 1989 and Mdllet, H , G ubemann,

A., Formu | ation technol ogy, Wley VCH Verl ag GrbH,

Wei nhei m (Federal Republic of Germany), 2001. The

skilled worker is famliar with a nultiplicity of

inert liquid and/or solid carriers which are suitable

for the formul ati ons according to the invention, such
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such as ammoni um sul fate, anmoni um phosphat e, ammoni um
nitrate, ureas and products of vegetable origin such

w@200s050283 neal, tree bark neal, wood neal andP@YEP2004/013555

shell neal, cellul ose powders gr other solid carriers.
The skilled worker is famliafwith the multiplicity
of thewabsa oédiaots] the nsathadsamisiels héweivdencdesanities]) fomihie dranafoemation

Shb e didh OE B%gfsquﬁ‘ biaht ﬁ%%ﬁe@SF;?ﬁﬂi dafls Esh bdxploited for tran-

i nventl on suc ... TOL l'e, a 1 metal salts,

S1o05PF Htable SenHoMeAtion. Sufatle Betfiodar Ui blalpigmgod or the trans-
dorovation of protdptastsc(chcfod exdrople ddimitzer, Li, §893 Uiransgenic plants. In:
5 Q@WOAmultf-vsluﬁqea@m?reﬂemmeswm.%hﬁx,@IFdeed, A.

] I t |.d f fat

Bl Bdhnaent s el o oo At el gl bl

Sanikaidgs), elegtrpgdratiar éhe isaulfatior of diy@nihiyasin NAhotaining solution,

W%fogﬁéﬁon l@ﬁ@' tlﬁaédr?beg&erﬁm-h}ﬁeﬂ@d éﬁéatrl ansh PTide afdv@mentioned

oC cano n .

AiReCate 2eSerR, B sidbnd, R ARTes il PeenRlalEE for Gene Transter,

drsrTrgnggeniedlaits. Vo ot irmoinerye@and bilFatienm edied by AdpHung and R.

Vi@l Aagemic Rress (@98 RITE-had aTwmwbcftuthm?; P@ﬂh.d!&?w:ﬂéhht Phlysiol. Plant
. e, (0] oxye ene ocC eno

RiiapBiof A (10 TR0 228EC. Dol YOrYeL Y Lo

er, i sooctyl -, octyl- or nonyl phenol,
al kyl phenyl pol yglycol ethers, tributyl phenyl
bk \teng oarhatn®r meaiskof agrobacteniby aridhtbe vattorshtolbe, used for the trans-

if&ﬂiidaftibﬁ,eﬂ kn&it Eﬂﬂle skilldd Wbrik SAG Béfc%@é( }ad%\l%f-?si\‘?éﬂ:1 ﬁfzhe literature
condensat es, e xyl at ed t aLl,. pol yoxyet ene )
LBRYAN S cucl At R 7 B 714 Tedplermeslaprecioss,pn be inte-
gratet oito {hel aggdhectHriabTineRi ptasnmichbemesns bii tamholegriusiregombination
LR i itk AU RO s plaei
ASHRREAI SonRERS i v, a@laty s Feckied forfe REMRG M TrONA. In-
termedianyveciors are:pet asphbletad replication imagrobactaiian Thedptermediary vec-
ﬁ]rgjahzole t?ét?@feirr@gtté ABrdvReRAlLMUEMmerRIny By HiRfs bfa _mip@!jplasmid

. . . . N
IqkRiREeE0: BiheBRYRTeT te SemoBNruG audt ddh ¥, Bl pf fp agrobacte-
irigt Sheyscantain pselestion matker geneand a lipker of pelylinkarwhichare framed
iy @he Agttiaint Vet THDNA Bdnagt regighi Tle?)t&un teetrarsiorthed QMpEtyAD the
I r | .
GORACIeRE (G, MBCBSh, Gthd 285 (GoV8), Foh-858 P A0 120 516,
IHogkemn, ipy Bﬁw%i"ﬁ@’ RIant YretorRysieme Qterifivkker KantereB.V., Alblasser-
dant (10B5)rChapieey; Fraley et @hsCnit, RewdPlartr §et, 4pl-d8tamdamdt al. EMBO

thg (ggymyrsigyge, the application rates of selected
cbrrrgoushgg’ﬁs armszz't to 0.001 to 3.0, preferably 0.01 to

1.0 kg/ha. The invention is illustrated in greater
déeedidnstoymation aframpkets bytmednsfaof veciors based hn agebacterium has also

BRefk eg&ir.{@@a %éhﬁetgdl.frbtdgg ?‘ﬁ'-%fmh od )y 091851169 I-'i;eg}e't AN Plant J. 6

Zﬂ%éé22,1-252:3'5'%%%ai#&%&oﬁ&ﬁ@e%ﬁ?i@%@%’\M"@W&ahd’lant

Gl dRepopa il f{1922) 761800 Maprhak Bietenbnelogy fi 3 41BI6pABGH92; Conner and

:Ddﬁﬁi_@éé? IrRCJ. Harit Sci1b8 erag2) 850585, FithidYet lap TrafgRAiBRRE. (1993)

| . . [

25P2o8, ﬁ“*?@aélﬁ%%%g‘Logi@%?%s%@%ﬁbﬁﬁf gl g L ldhstorma-

&ipn by cenaps ehRiclistiuapRetash (Biepiasd L@U@U&Q’la@ PshYF'iObéé“ 61994), 37-

%Wagbét aﬁtBi@téchr(owgl)S‘l (¢ %2));166!36743 Ritakardial., Rlahioviell Bloy 24,

Ol o135, S phiech Bl GENE et oal), Bos 8517 2brotoplast

W@BF@%?"W@"W@S%%‘E”OBH@“W Pfe@aq'ﬂtyé%e%?%%g@d (Cf%@j‘? thegpkroduction

?f BW:%&Q/— r:éﬁqsﬁof gmlzdséi:ne;satn px?:rbd:% tb@tramm ofreiaizedms been
Scritied?? tAE litet dtBREEL 18R apbId! ?oeé}%& ZP 0513849 Af;

", Pl . I

L 5 TV AL Boor 1 Do e e

al ., Methods in Arabidopsis Research, Wrld scientific

press (1992) and Arabi dopsis: A Laboratory Mnual

(2001), |1SBN 0-87969-573-0. The bacterial strains used

her ei nbel ow (E. coli DH5, XL-1 blue) were obtained
from Stratagene, BRL G bco or Invitrogen, Carlsberg,



10

15

20

25

30

35

40

turer's instructions and filling up the overhangs wth
Pfu DNA pol ynerase (Stratagene), the cDNA popul ation

woRr®sesreRl i zed. The net hod of Kohci et al, 19PSI/EPtoasi013555

Journal 8, 771-776 was followed, the CDNA' bei ng
anplified by PCR with the ol i 8nucl eotide under the

CER-KARPn 8 A1 Pldnk c’éﬂtbl(eggoTaédaeem Kepipestal. UBRtdchhdlogy
[ er Q
Tyblegw §o gD ahe ot Giadbied Yhotu ad by 2ol |
The resulting PCR product was bound to the col um
TRk sulcesfll Ransteimationiof bk b@@al@p&cné@ﬁé@l 8Bo alrbadleiden described

Snd el ut ed t%égﬁ\&%a%il\@ﬁ #F\é Eémgﬁ’x LEQ ava%'5 I’\Maé%-%i see

186pPYe; rv@aaaﬂ&ehr@&tﬁ mtéuﬂéaaﬂe&%@?benatured for 24
hours at 600C. 50m of the DNA were applied to a

%@ﬁér@ﬁﬂi&@ﬁa&%*@%ﬁggﬁ tﬁ gl ﬁé%ﬁ‘ﬁ@é}é&?ﬁq_ﬁ@ﬂg%mgtmn can

dkewjise betusad inca ke Magnefor teg tr\ﬁn%fﬁrni%@nrﬂfxpﬁats By a5 test
fpkdnts Be Maeidlopm at edp\pidnts iikeheenadls, amaize] ioatsoyeeHariay, waeat soya,

mcefc e5ugafitbel Ghod! lgw)éﬁ"f@x% efaaaté w%mE{aRcarmt

I"on as descri ove fr ﬁ
&6 %@Wf‘r%! P rare. {api9ca. ‘r‘i?é%a“aarrﬁfrf"f"r"c%t agﬁ% Qr‘re Wep and the
vatiowsstres swit atbgrapedne spekies, for anampledyfathingiséavified leaves or leaf

\“e§iehtsfifan lagkiuasteHBl dolfioh BNA sBEsEduaAtyBHoWngGRerh #flsuitable me-

been generated as descri bed above was ‘generated via
A5t riction enzynme cl eavage of the vector pUCL8 with
Sbfl and BanHl, purification of the vector fragnent

f‘r‘hb'gé‘f@ﬁbéﬂy n{ddlfledlmwwt 'é@llstd%h béVr@ émgt%d\Mat )l Métho8NRith which the

?E‘J ¥‘g§’§g§e§ és)a@g"lj[?g Sf&g Cg an | Set %n thé %égvemegmpned publica-

iepsrby SR weAnd R’H@’Uv%@ﬂbkls EBHﬁfARn wad W'l"f"iﬁercl eaved

with NotI the ends were filled up and the vector was

\r;\gqg%tssgmc Stdr%ﬂ}éﬁ% qg Fﬂtéfﬁ%traﬁsj?&rr%@gﬁvﬁﬁﬁ ﬁ? fof { e%OV@

and s eave
hedcabagimeTiS PR FXDIRSRION CASSERS FRMPHSINEHR Huclcig gcid sequence
lacgarding to tievingertdionior atvecier odm piiisingsihe abpverhentioned expression cas-

tsEﬁQ iy tﬂ@trééb% r?%h‘t @ILPPRKE Chlbe %iaﬁ*@d(ﬁ?onf) theff?‘a"i‘]ggerﬁm organism

Mu@%w&k éS'P?refmi”F aﬂipf;@ﬁ&l@ﬁsﬁ{nﬁefﬁ m@gwt IAvgRtion. The
mufsea:@tretmﬂnemrgmwmsi compliisigean rxpresajari casseltd secandieg tathe inven-

ttlbﬁn@r g4thgle I%reﬂ?&\ﬁdm R o Bt Hn‘biel Gé’r‘lafoﬂrféjuéemﬁhés‘é organisms

bel
VSl Seom SYSER e °remm5**‘§ & st maberp e Brétipt nven-
dioh. gonucl eotides V1 and V2 (see Table 2) and Pfu DNA
pol ymerase. The resulting frag nent was ligated into

%?feﬁggl ggcc'isengs%m% rggﬁnt&@%ﬁi'egl'reshﬁﬁ a[;]egrr!éjl%g )}Iﬁoéri]:?e\?mi% ¥]easts
SMASSAP %9%@"%@“9%6% %i-ﬁ‘éryf’%é lingsagnosti cs,
Mannhei m) and purification of the vector fragmsnt

@?%1{%%3 ré P’ E@rﬂltr‘Mlé &@ op&ﬁ%bgs%g de%bﬁﬁae\ﬁ'u'? Rryptoga-

cut tion

oW N
PR CEVRBIAMIRMUA eMoases EemgdNgess, Remeh ot SrnGPoyReg (SBN
\B8848538F16%i ted into m crotlter pI at es. The bi nary cDNA
l'ibrary contains cDNAs in "sense"- and in "antisense"

T L

iBrwinia, &@mbactpnwm&lcalmes%orc@mbmqa far ezampledtom the genus

S%écl‘id?:yst‘i‘soﬁﬁﬁséé‘%s capthrixNYcytéibnid, Tematoriaf Pieetofiema and Nostoc,
l@ C%?%)%N% t|d S ug dDCJnl gonucl eoti de Nucleic

§8P%C§ JUEIRE ?\H H3bayng. (PW.93not )

(SEQ
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D NO 24) V2 (pW.92)
' - TCATGCGGCCGOGAGATCCAGTTCGATGTAAC- S (SEQ D NO 25) Gl

WO 3BSN54383 GTCGGATTGATGTGATATCTCC- S ( SEQ D NO 2B0T/EP2004/013555

(OCS) ' - GTAAGGATCTGAGCTACACAT, § (SEQ D NO 27) Exanpl e
2: Transformati on and anal ysi 3Tof tobacco pl ant s
Frbfeaed yeaste mes Cahditih SaecharomycdaNSchizbsamcheromyees, Hansenula or
tg@.@%f ormed i nto Agrobacterium tunefaciens

: pGv2260 and (Deblaere et al., Nucl. Acids. Res.
3(1 984), 4777-4788) and incubated wth
Frefeped fyngi areSpspErgitenf dehodegha Aishbya, Neurospera iFuaérium, Beauve-

éﬁem&tférrelw Qaﬁéﬁﬁg é”PWﬁdn‘P rbr‘%the‘i' ﬂh\@?&é’scﬁbé@trﬁlndlan Chem Engr.

Sansun w th one of
bg}r}B'r@a fﬁg@t ed in tabl e was an overm ght
culture of a positively trans forned agrobacteri al

FRbRMéd Hldrid 8@ é@lécﬁbd“ﬁ%aﬁ%ﬂl‘aﬂﬁmbﬁ’g AeRBEbtTelortus: c?op plants such

Leaf discs, of s
el S AP eoreBeSrariEn Sudl i whe gy s?qf%w@m” 15, Sricale,
dnaize.iriga or vate, Aed sugaicans. Thiransggsiciianteageerding to the invention

476, Fdihdriore, in bAticdlar seléadéd #ordl ayrﬁangtdlébﬁléad?ﬁus crop plants such as,

Jo é%%mp?é q?gégsqgacgﬁg igjéﬂsﬁ éltééé&’ t:r@gé Ar%ﬁ&&}?sq %a%tégg%)s or ca-

@eg@amosemeumsr $°0/at3$35h atf@l E% b@?ﬁ%l eiPeanub rSojanaceae such
da)sotatd, tobddroh tumiatd | egatpldht bo capsibank Aessadyaetsuple b ednflower,

"’\régs %nfe'tt Héagr C@ﬁﬁ%ﬂoﬁrﬂﬁﬁ%ﬁéﬁﬂ g%ét?ﬁj >Ei't‘.l:iTﬂepkln/squash or zuc-

$h tﬂ'r)or "3 ﬁF° X ﬁﬁ?’g‘]"’tpp%ﬁé PlaBiGR5 HEEh AT vasieps tree, nut
(hnﬂrgyépewmndcgelsacetl c acid and 1. 6g/1 gl ucose.
Regenerat ed shoots were transferred onto an M5 nedi um

te Kk d d af . T
i Blieco 3 baisgeticadinian Sianas. 16 sk, §' ABpans, BHoAist table as
ihost ¢rigenisgisner . Tabl e 3: Plant |ines generated Parti al
cDNA wi th pheno- Plant |ine Correspondl ng Functl on

Eolsfritasit & %ftﬁgﬁ%gg 8n bididosd PG} SR a2y BfRbre to the

Eeutgtuwmmerc Majablel O pP5=Cl pR1 pro tease SEQ D
NO 21 E_ 0000012393 - CpP protease - - SEQ D NGO 17

TrBEs Wi IR MGG [P LEGIAE B palich DS Eh P M arta

eauwespmmemaltyr?é/aml@tsﬁ@@|a@éﬁxe@maﬂ aegow&maémzyla Biotech
ang) Smttpm B. auwmneommedma)mamesmmmgmm (Néw England Bio-

ef er a ﬁf p%;?;ﬁ ? gPhEi félfél ésig‘ IS @cﬁﬁ’? if@glutathione

kil se,Binging peotg N/BE e destors (agann e
W%Bb@en@ﬁgﬁﬁ &306n &D@KZSBMfHOHbEWMTEQH ElalooNtm €Arard the

bﬁE‘f" 9R& 't‘hé‘ ‘HBAD GebtoPEHes R StPatagdHe. £4 J@IT’a &mEWO-TA vec-

gR Facttlon as the positive control
ﬁ?rcﬁﬁﬁ'@? M {9 dent i cal size or, if approprl ate

i dentical cleav age patterns which were obtained after
FupRERa@ aftddeods Vadtbror LRE in psdst bl p\aspSRET YBRGarn &t 8 (1987)

at‘?w% P35 2852k, S kBRARRIE B 835 CiRuassyasa). pRves
dse ttZ@ct al.(1980 Genayadi1 13,823)r andr)ES detiiatives, POARZ dagivatives,
PPICE defivdtives, adnideh8 yeotbrs of thee PleglacEpeedsion it (Invitrogen Corpora-

%ﬁ n§£r¥ ﬁﬁe@o 6A§ t"Vec d??fo?‘ Egé)ﬁ'usﬂl%ﬁ?ntgl%fﬁaé*ﬁg %Egérfb%g uL VoA den

Hoohh G4 41 & PUEL f{ 1983 45456185 965165 589 Vogtor develop-
elnmﬁ@a'duam\a‘ttomsﬁmngl peApplied MolecularfGéneties o0 QR F288rdy, et
09&0 Q%%&ﬁtg%r&%f Baftlo J[;@f in
enot p he pl ants showed severe orosi s and
concomtant gromh retardation with respect towld
type plants after 2 weeks. Exanple 3: Sequence
anal ysis of the clones SEQ D NO 19 was fully sequenced
and used for the detection of the corresponding full
length clone SEQD NO1 . SEQD NO1 is identical to
nt 002050071 T SEQ D I\IO 19 in the overI appl ng regl on..

o P~ — o




10

16

20

25

30

35

40

Cl pRI from Arabi dopsis thaliana are very diverse and
that nt 006066004r is close to being full size wth

wo eapos283 0 Cl pRI . M5S-Anal ysis of isol ated ClPEI/EP2004/013555

Proteins from Arabi dopsis in%’zcate, that the mature
ClpRl is several kDal shorter “@s suggested by the cDNA
S\marealtmnsétl?el insest cell exmpres2@rOdectors hay kiaor ealisesf advantageously, for

!E ﬁﬁlex %rﬁn@fgzgd@l o9ﬁt5%§éﬂ§3ﬂﬁ'i@r3§@m@é@d@x%\@ ﬁrgbmant

S%au Wisisksy ESSnnE of (iace Arais (doi s s Sabe B, (1983
iMoli GelhBiot &:2156-33166) and\theY/Li series d-usitowl and \‘.‘pnmgers (1989) Virol-
r 91 1970:3148D) 00BRrd RRich Athy deafiEntRhed re ME BaRABvirds e%?e)ssnon sys-

h
R oy 2 BN BTl S 16k oo eiaotr
NBecAkBacylayirug Ewiessinnedysten Heonp &-ONTIECHHIRRIEA o &ifc dnsect
el 8r2 ;mru&mtyésunéblarrorcmerexb@admg eukdrgome btekidGinte tﬁé‘} effect

gag%ﬁ FEH&%@H?% g@ongzoé\%@ r%rgteh \@'ﬁ?iggr%%o? g%é&z}rblg%ctena and
fyeantsAF %ﬂﬁ@éﬁs}mf kema faraifiar V('!‘)EQ? hangting yof aulfuied imsgct cells and with
GheiPinkeiion foy expiedsing pPAGInstwHiESanbeNErde owtamalogously to known
[ o B St el iy e
Hf-’%ﬁé% ﬁ{n,ng; A(prgct@pbﬁpqrpq@ XRJession Bysigms, Second Edition,

Abxdaidddmpesrsityt Praks, 1885 ( ZRE2BANKk Ace. No. AK118523).
Thus, it was shown for the first tine and in a

HHBRER BB LR Gherh U U2 o B ) or evpressing
mﬁe&tli)@mpﬂ@rofmlamtespraasjom eators sdn be doundmsanemtioned ahoe in
tBecHa By &t A (BT eN&W plant biRgry %%@Mﬂ?&léaﬂ&é‘?r@ﬁerb fbcated

t n L ucl

S8 %EIB%{%%;‘S naﬂ@%? 20 3P51bY e Ran . (1984
ERmap /égrzpbaﬁrwr@ygﬁeﬁ fphpl@tdanrsfom@trqnerwqb wa@t ®2: 8711-
arerive protein with nucl ear encoded C p-protease
act|V|ty fragnents of SEQ D NO1 , -SEQ D NO 3 and of

D NO 9 were subcloned into the expression vector
steve(rdhlre@gle'ﬁlc 3Gid sRsveness 3psARAING tedhe iRvantionFanihe expressed in
ohargmalm caiib) Eb@npiespﬂ sutable iexprieation Jectbrarate pSONE and pMT2PC,

e £rlé n‘{érﬁioﬁ EQ&G’BB e Naﬁﬁ&%bé‘&@ %fﬁﬁgﬁ%‘éf‘&@g

re rlCtlQﬂ sites
Qar B igat r?me@rsc rafl 1t GOy ik GOTHGR QS of viral origin
sopllas |fon®<a(rrirzbe peorantelseofgmlyderacyiiub catenpvitesrd) cgtomegalovirus or
&imidh wrt(é@@%urthypbr%ﬁ Bfic SAPEIKRB/otié\ekSrRediAN s‘t’em?]are mentioned

arﬁﬁﬁa?ﬁehaggaﬁﬁ??fh%@%a@[ssfﬂgl"%ﬁ%w@aéﬁf' ding L atoratosy Manual. 2nd

telde Gaid Hpiing Harboo kakaraterys SolegSpringdiarhordaberagory Sress) €old Spring
PRIbSIOMP1980. FUiREr ddvantabbiusivestiearedadtiitede Plellémtet al.
i‘gehh% Lnea%t s%engg 59%5@93 and ligation into pQE6O cut

é

Sane enzymnes livered expression plasmds
that were transformed into E. coli. Expression was

eftcansgehic orgBnismsl whicHRbmMilse s MOLP Sequence areggimed within the
ol l owi ng i nduction with I PTG
g%ée%ﬂa re@%ﬁgg@r)t 8{1

andar rot nvitrogen) were foll owed. Enzyne
preperati ons were achi eved by breaking cells in a
Allexf the #boysslescridEd@mborimentsief the fidnggehic @rganibinEDAtich ¢8mprise

;EF %eltagﬁr’?é' rit%%cl)%ga& s@édié"n%é %b&ﬁdlﬂb ‘Pé;frhgg@le {)er? g@rHé uhi&dnd¥erm
a%ﬂ?sgﬁp%ﬂ%a"'smécﬁjéﬁﬁg i‘?:&‘ﬁr"é"re'n@grf nstructions were

foll owed (Q agen). Table 4 Construct Primer (Nucleic

Thke PréRmt musstionMirtKdrAkie rdaTéTtﬁ%Tgﬁde—Jmmﬂa—ﬁo?|c3ent|fy|ng
R B 38 sl SRR GAGEAG - 3 (SEQ D NO'20)
I GAGGAG -3' (SEQ D NO 30)
5' T ATAGATCTTTCTAGCTTGAACC- S| (SEQ D NO. 31) AT Cl pP6
5' - TCAGCCATGGECCCCTGGAGGAC - 3' (SEQ D NO 32)
5' - TAAGATCTTCAGTATTCTGITTCC- 3" (SEQ D NG 33) 1)

Tenpl ate: Nicotiana tabacum cDNA library 2) Tenpl at e:
Arabi dopsis thaliana cDNA library Exanple 5: Activity
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Leu- Tyr-(7-am no- 4- net hyl coumari ne) (SLT-AMC). The
proteolytic cleavage delib erates

wQ@ 2@5i0m02831- net hyl coumari n, whi ch can be det ect BAI/EP2004/013555

fluorimetrically (em ssion at %60nm by exitation at
390 nn). Standard assays cont &°n: 50T Tri s/ HCl, p
8.0, 25mMM MyCl , 1nM SLT-AMC and 1- 100 ng Cl pP

T4 i o S Bt
ReelsraRhePrIRyisER efRIUNGSI®PPoned assay provided the

foll ow ng conpounds of the fornmula: fornmula (I) or

07 Mk gl OLPIRIoAGRACRWith it or MORIRS! @Bl LB Bftions
Chy " gt BT esb STRORARegl i, BRUED  AupI pobRsivae Sccording

Functto the iovepiah ontcSEP.adO 1 (nucl ei ¢ aci d sequence)
Cl pPl Arabidopsis thanliana SEQ D NO 2 (am no acid

sequepce). P, L dopsi s thanl]an NO. 3

("nucl |ec&'3%e%8%§ﬁ%%)‘:%%pﬁbéd ng%f'ol tﬁﬁaﬁ?a%e@gﬁm SEQ D

NGO 4 (am no acid sequence) C pP2 Nicotiana tabacuum

SEQ [ebdatibg Whethieeine testi cdnpodihie Fetttes bitifSckArtiad eaBA%its or biologi-

t hanl j : 6 {am no aci d sequence) C pP3
Arabidgg%gllvs h%WJZéSEQ D NO.7 (nucleic acid

sequence) C pP4 Arabi dopsis thanliana SEQ D NO 8

(am rdetextingl whetheethedgst@opipéburd sdafudepen dodidsdime tramseriflfid, transla-
D NO ' i asence) Cl pP6 Arabidopsis
thanlt@g%ﬁ%@é@%ﬁorﬁgqbﬁ%% no aci d sequence) C pP

Ar abi dopsis thanliana SEQ D NO 1 (nucleic acid

Shedetetipn @ adRbrddnce withstept (@bafdie abSE@nétbodiCan Be efiedted using
EeHAIGRY BRI MibRRoRDaEN HE LU aNHigerd. In this
SBrfrs indihe eaf SRITBRI T ehA e Bl & fRlRs{sBlabel such
teisator examaplsEfwregsentlapaigiradieiselopel aehpuriliotnesceptabel or an

Anafrg ‘Dsltﬁei.Exbh@l@sioﬁeﬁﬁmaﬁel%@réﬁor@@md%ﬂ 5:60>&Hase, alkaline phos-

4 | | i 7 .
SRR NI e ko i o
heapitilleshaorke™o D NO (ani no aci d sequence) ClpP |ike

Ar abi dopsi s thanliana SEQ D NO 19 (nucleic acid

iﬁﬁg%@ff‘*ﬁtﬁ‘g??'%%”ré@%@me%‘*’%‘ﬁ'%‘%?@%%e BEfafttrouohput
(et %‘i‘ﬁs@i )CS) m@eﬁawﬂ(ﬁs&r &at ipvenfion eyt RE Syentippgssin particu-
Mrcot i ana tabacuum (fragnent) SEQ D NO 22 (am no acid
sequence) C pP N cotiana tabacuum (fragnent) SEQ D

Tre. L8 a4praga TP Ao d el e R AR USGES 15 bR gtfhe mass

f or icaebeidetarmineddn bisoial sempiz voluree vigdluarescendernsdrelation spec-

cl ai mosbsIyqFas) tﬁog NCIhtP ;Fc)\lea@:mtw&c\ food hgczasm 5?5)? PSS én be

O R IRBA T it BRSSP ED R SLER 1 prance

b) séhemass of fhnshaneed diffupion 63t whidhribis entais prkia test compound

- pr otwgRaSINdAgIBTUR. & athed according to the invention can be designed di-
rectly for measuring the binding of a test compound labeled by a fluorescent
molecule. As an alternative, the method according to the invention can be de-
signed in such a way that a chemical reference compound which is labeled by a
fluorescent molecule is displaced by further test compounds (“displacement as-
say”).

2.  Fluoresence polarization exploits the characteristic of a quiescent fluorophore
excited with polarized light to likewise emit polarized light. If, however, the fluoro-
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Cl pR4-protease; or c) O pP-like-protease. 3. A plant
nucl ei ¢ aci d sequence encodi ng a C pP2-prot ease

w@ommsise8ng: a) a nucleic acid sequence w th tPEI/EP2004/013555

nucl ei ¢ acid sequence shown in SEQ D NO 3, or b) a
nucl ei ¢ aci d sequence whi ch, ing to the degeneracy
of t lphogeizedliowed twetate dorinethe estoitszicstéte othre tpbiariaatiomof the fluores-

aC' d c%ﬁgffrtﬂ'{ﬂﬁﬁlcﬁhé’%ﬁ’xltfeﬁ |ssﬁgré-)or'\f%,s4lo§ty Uh@&rlqtﬁ&gﬁe%érﬂﬂal condi-

nctiona nucler ¢
ShowloTs (SEEXATREISTRRRLIF. NSCoslH, FRIGRTR) fip TRIAUAN ety dpcton of
NO 3 mdletuds siae, Wikarsby tigliogsaegdrdingahe size of mecﬂuampdore bound resi-

SeqUeRfeceaf! té]ﬁe@v@'tﬁﬂeadi?n%?ﬁ/l@%@s ﬁP@er’yh?dl 24@(1@95) Pp.

|
o e 3t ch BrefacBegordisa g e nieisiog cgn 38.%8@@%%§ﬁ%§'v for
whi chmeagniring theobinding dbaytastceragourd labhatedywitie a ifloorescant molecule to

can hge depUASAnTaltematiie tr@we@:oa%e’oramg lﬂ@ﬂ@qnfémm mdy also take
ncti onal

SEQ ans

oo T oo el E Blsel Rl TS s

NO. 1 which has an identity with SEQ D NO of has at

| astFieR¥ecence fegdhande eHeRd \Liranshsr (F‘RE@'WéQféﬁ@d enediragiaflon-free

d |

sehu eSS P REesh b sPatily liaferl HibRsfaf Mdkeus ynger sutt
NO. 175b|Q)‘F°"l§'}t'°&3 i Bregequisieig thab theamissiomsrastruaafilae denor mole-
t he deieoveriapy with tHehexciiativat spectewrl of theaitcdstotindleeeld. The fluores-

fr OmJeH?IaPQ‘d?%L@C bk B SMS;E&?E cé&g&‘ﬁhd he i P%%%?u ﬂ:$ nhsured by

backtrans unct I onal %b)l va
nucl &neansatd B’fﬁf‘\r\ﬂ & PRECS DT ), Ad an @lteraptivea the
an i deethod ‘,rlcmrcﬂlhg BHQe Dviebtidiymayf alsadalat the éarat ofGiiéddigplackment

pol yRgehy %s&ﬁﬂe@ Jn@@r RGAA é’éﬂe&a StﬂtaBléCé ”Fjg QﬁtQﬁ?ﬁ{ET technol-

d rote encod c acli

ol b 16N ' iaghogeRpaLs s Resolied Foresianc JFIRTL 48 6 be obtained
conprffost Rgckerd BwSstence.cont rol sequences in operable

i nkage with a nucleic acid sequence as clained in

cI ai 4 S; .or nal.. f nal el enents. .

or nguifags ﬁﬁ'ﬁ%%dtedg%segbe czngté&péagglfatlog%gﬁipg il 8?mngF ion with a time-
conpra-dighimans spgatremsias (MALBEEOF: makes pegsiieltherrapid analysis of

7. 9. mdletules o8 BUSP I FRNGPDCEETorsaralyzRg dre@miligaRE interactions

nucl ZYLV;? ks S %@Fﬁ@alaémgllue% n?dj?é(ﬁ?%) a\'n 2 Oxﬁefe?rea erfbodiment,

enco a_pof
@a@'ém‘%ﬂﬁe@)@ﬁrae%%t?@ﬁ SHBB%@@‘E'“&@%%AWI’&% thej tgst compound.
cI al rAft'ér Ohe ar merd suitable wdsaistas, the téétaﬂompSundSmoletoleedvhlch are

fro maﬂ%PﬁalR/ao%gﬁH kd'?‘CLI‘-" ot efté‘é(} i by ?{éhﬂg‘[)f tﬂ% Pﬁvé?ﬁentloned

pl ant _ce hod
Wi t h PRIRRAIogyANC {est ComPPLINGS Whieh areRPUHAO ChP) 6ap ihig be selected.

steps: i. bringing a nuclear encoded C p-protease into

&ONt J¢ rﬁ\éééﬁré?ﬁ%t i smcﬁ p‘i&?ﬁon‘i‘@mﬁeg% %ﬁ@& on th%chaé'uge in the

condi tj ons

o efrabe deX 4t 8 Suifice it BRE cAmME RS o e GugEngyhich i
t o t framebidizedhio m@me@pcw@to@ae@q indhel réfiactivieindex isndgntical
whet hérvirtdifly R piot&Sifs'a A&Q ypaphides fop atdefindd &éhb@ti@ﬁfé‘?né’gs con-

r caudeatrgiongd Bieiiand BisTositcy the %ﬁ%lﬁ@é?r‘%@f Bitein  Rrpeiple
of t Klendipgsg st al §a@~°@ré¥ctua}ors 4(1983) 280-384¢1 Malmanist Neture R61
t est (1998)166<87 L THe eseaturehiet kan bé Cartie@ BEICTO! @tdnﬁrﬂe with the

L anS AR D ESURE oA Luhed G TbPidbRARASHIH is'aaiidbie from

t h
%‘Qﬁoé%ﬂzée'Pﬁrgé?t a threwgheyt ofy enfrantis Wt AS4samplestnengay. A
of Clm[EFﬂhod poaotahags o, th€inyBatiq canasesdesighep IdBegtiyFoemegsuring the
C pPhirks &%ﬁ@s%%ﬁgung’ﬁoé?mtﬁé&?an&ﬁatm $h8/nf&thEdladdoPdihg to

the group consi st
Gl pR3- pr ot ease,
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Cl pR4-protease; or c) CpP-like-protease. 12. A nethod
as clainmed in claim 10, wherein a) the Cl pPl -protease

wo goosfos8ed by a nucl eic acid sequence whi ch cPOT/EP2004/013555

prises: i) a nucleic acid sequence with the nucleic

aci d sequence shown in SEQ NO¥Y, or ii) a nucleic acid
sequehe invehtiorhmayp alsb gakecthé fermosf dienalisptacenfent ssagedescribed under
neticy code, can be deduced fromthe amino acid

sequence shown in SEQ D NO 2 by back translating, or

iii) a functional equival ent of nucleic acid sequence
shevsompousEidentifiedlviathecdboerneationed @mdthdds Mot S:mSEQe Buitable as

NGhidit § A\P@f tAL sl ceg%)@ntlﬁ’éd Vid ﬁweCAHW@m@H?Jn%@%eth@ds can subse-

€enco uence

|
Hnty be hadkell S égﬂéh%’E%af setoan sier embedr et fis gthod
samowdlngmﬂEQnDeNthS or ii) a nucleic acid sequence ,
which, owing to the degeneracy of the ge netic code,

n be deduced fro the ence
FUBRRE el Bitts Tis Sssioib ft fefasfing Pl Eaneiifes ok erbicida
e&@;tjve/ tgeadienss by msllesutar mdahrma@ elvcidatiorpedthe thrgEdintensional struc-
NReDf\GUFS by ka8y 8ftudt@Rrtrialykis Wi \oriebaalloNe} sroftfin &9staRtrequired for

lxergﬁ rggtg?ecénél)é s %g l?P'rj’e %ﬁ‘t‘?}‘ﬁgaéu?eng&ﬁg gﬁ? sglysr?gg?rét eé/aluatlons

Uen e \Nhl ch com

& ﬂzfsgemaﬁ%%nw s.Hihe Heteplinn o jadbingdingysitanin (jlas Broteim N the prediction
FEQotenbilr: ||5h|b|0)“r strugtufesrae kasvin @cthé skibstwoker. Wh pfitiiple, an optimi-

?Qg&g of tﬂﬁcgm Pt EH@ iehffied b?ftgé Qﬁo&‘ﬁqéﬁ%h d ﬁ)gﬁx%ds %%sn%gossxble via

e amno sequence In
N’E?%CLBV BEe&ingr ansl ating, or iii) a functl onal
eqU| vaI ent of nucleic acid sequence shown in SEQ D

P brefeifilc E?ﬁm@ﬁt RO bintd Wb i M WhehtBh, WHich Rloased on
TR S, Gonsists i elEchd (R o dncriny r%guﬁé%p@lecks the activ-

alyiofl theeGLIR. rErefamblh thér activity bithe CALH, ihcabatad mith tisteshcdnmpound is

$iefiR cDIFbdredafith the adtiviy of S'&Paﬁbﬂné%mlﬂw ¥st Bompound.
owing to the degeneracy of the ge netic code, can %

deduced fromthe am no acid sequence shown in SEQ D
MOmgrepprefritsid ambasimentiofifie roethpd based drusteps dmad ii) consists in
eqw val ent of nucleic acid sequence shovvn |n SEQ D

| e ast W@l}f;&ﬁmgﬁ aﬁ%@é@e}’ ) gé@g]‘g%s 0@5 lon or growing

nucl énceraanism advghenatgralihtatrienaChPi ses: |) a nucl ei c
acid sequence with the nucl e| c aci d sequence shown in

$EQ @r:b@ ? ’CL‘?* o’f ét%p"f) i e (fe'll?i}?%%f &tﬁ@?ﬁﬁéb@ﬁ &W'nﬁntrar}ssgemc or-

oW n

dedud@aispth dﬂTlP%rH aﬁ%r!”ﬁ%‘Y 8'&'Pd“°§@ag%?%'ys%%d fosmginty gontact with a
NO 1lGedtgompolind;reads| ati ng, or iii) a functional

equi val ent of nucleic acid sequence shown in SEQ D

s 55050 # Fompgun WEh rehuBie crlonms fan et of e puear en-
nucl @Ddeté@ImP@tﬁgsenEr@femblz thecastivity of I P inpulzatedivitiethe test com-

aci d ppaAd RHReiticbipbitd) iththe lagtivitg lofla T2 U ﬁBﬁﬁc%@é’HWn'tH‘a test
SEQ r ii) a nucleic acid sequence which, ow ng

to t#gmk%%?ﬁeracy of the genetic code, can be deduced
fromthe am no acid sequence shown in SEQ D NO 12 by

ITae lsotutian sbatainity, theICLP, can consist of the lysate of the original organism or of
the transgenic organism which has been transformed with an expression cassette ac-
cording to the invention. If necessary, the CLP, can be purified partially or fully via cus-
tomary methods. A general overview over current protein purification techniques is de-
scribed, for example, in Ausubel, F.M. et al., Current Protocols in Molecular Biology,
Greene Publishing Assoc. and Wiley-Interscience (1994); ISBN 0-87969-309-6. In the
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Hi) a functional equivalent of nucleic acid sequence
shown in SEQ D NO 1 which has an identity with SEQ D

woithod/opf28has at | east 50% g) the C pR3-prot eaBEI/EB2004/013555

encoded by a nucleic acid seq#ﬁnce whi ch com pri ses:
i) a nucleic acid sequence W the nucleic acid
sasplefveeorabinant prepasBR)tHdéPratejn which has beetuftlsed withan @ffinity tag

SRS SRR Ak 66 s Ber

sequence shown in SEQ D NO 14 by back transl ating, or
iMhie)CLd, fwhiutitis catplired dariin wtremmethﬂdsmmltbtu&:bemnlate;beqth\enbyemeans of

ﬁ\%@ll‘%lo o@s{%@rﬁsmﬁfﬂﬁn %ﬂaﬁ&béﬂﬁsorgﬁmérﬂ%bbr@hg% gﬁbelﬁ:ﬁ_&h@n or from
e goctafing R ragoamel e &0 URFRReLt Ay edh updesired

plantidediguntsrstost ge meeningithehspetsigs mastioned atthe outsgtience
shown in SEQ NO 15, or ii) a nucleic acid sequence

dreture iRl oo R CREY s oy BERT\iil & 5558 Simpound.
Siter Bredotion time, thectnzymatisactivithef, the CLP; infubated with thenigst com-
PRUNY B! ®érmiriediH@bRipariesh witts£ QUPNAG indideated withIEfesEcompound. If

INi% é?P,\g‘g }ﬁﬂn J)%Sﬁglg;dﬂg%wde&%ag\é rpacﬁag iR c'slﬂﬁjaﬁ dﬁ%w@‘?ﬁleaatctmty of
r'ﬁhbﬁzn@’i"&h'@ odwngitide: écqm'%tociaﬁ#fwﬂ%’sls opsgenyedh iboe eqse't being a
a@dluzbtlsue afistrieast WO%h ativentapeolsly at lpast2096 quefecablsitdeast 80%, espe-

ré}QaEK/ 0? tidakt @0%“1‘}5 ‘FOO%:%@U@M%R)‘& lal 'P‘?é?err%d is an inhi-

ener ac the et
@8@9&&&’[ RS Q%XRQHPG CQRRRIGARRTS St I Frefgtepipat 10°M,
Epadallyypréfacsblyt of405Ma basey| oroendyivie)cancéniration arnthie micromolar
esgeval ent of nucleic acid sequence shown in SEQ D NG
17 “whi ch has an identity with SEQ D NG 17 of has at
| east 50% 13. A nethod as clained in claim10, or 12,
iiherepizymatia agivity offpldtireanibe detdreineddongnaoiple ylat ectividy assay in

N HRSHBe intPeRRZf R hrodadt, 1k Aberahsabf tAE subdtiate er starting material) or

%eo d%@'@és%aﬁz?cr&%% & tﬁ?%ﬂ%&o@rscdgfg@%g egrl g&g@%@d\n& at least

itwo af Wﬁaﬁ@@@ﬁ?@'%ﬁ@&ﬁr%ﬁt@ﬁ ama Hon efrA ‘Mﬂn@ﬁ period of time.
naturally contains C p-protease is grown, ii. the

gxa[n% flidt %E‘Facp?é Et%sﬁr’%tés)ﬁr% Sf?jpé Hﬁﬂ! ?rh?ILBe;ﬁﬂ@E Qﬁ& rrWdFng 3mall

rPGHWeédi‘aé’ﬁPEdQﬁ%Hiegﬁ? ajfljoregenic H]Q'%Fukﬁﬁqcmﬁse%ﬂ"'FQJFW)S'POUma”"
iand Baccigdated psptjdgsuri fied form and iii. selecting a
test conmpound whi ch reduces or bl ocks the enzymatic

arpYoniis cpfvaivgs B e b yrimeronsd S5mpungs vipighgoniai  detect-
@bledabalssich he, fmeamplmga fklo&;ssenh Iabej; énerfltoragenic substrates such as
IN- QUé—ﬂSﬁUT?r- -Srﬂﬁ\b%‘éﬂﬁ%hﬁbﬂﬂe)f\‘smm)c Sa6ath-ARGMEINMC, Suc-

Ly ST Ri, SHE R DR AL SRR GG S s ne s
t/‘(MQX‘Ie radicinstgee |labeb¢rg%ﬁhemﬂummespe@tdebelmay also be used.
nont ransgeni ¢ organi smof the sane genotype, iii.

dr%%rrﬁﬂdﬁw& s}i:ggttr&éé) lgﬁt %%%Ibﬂeet{ M'tﬁ@ééﬂv}tg te%FSaﬁr?w fanog rbetween 0.5

transageni
2091108 A GhAss onHet 09/ME BREYAIE. and v sel ecting

fest substances which bring about a reduced growth of

t‘lﬁ%ﬁtd%ﬁﬂ{y:é ﬁrb%%?ér‘ﬁ'mpéoafm eﬁdgn;ﬁé’ %ﬂé PP’&técfiys‘iJ‘ﬁ: |Fr%‘f\4c.j%uy

nsgenj c ,
dheniising f ﬁ\ﬂ[ﬂ&?ﬁ'cl §p@§$ PF'%%‘aBﬁta gQuply ed‘P*‘g}gE ?ﬁcr'ﬁed by
MVametosl c 1989 Tha Jourmal of llolmgtc’ab@helmstrylzm AprEO8BaDf owhich is
'h@?é?ﬁ h{cwda%géyﬁﬂéf@,@ﬁg Wi th growt h-regul atory

activity, comprlsesthefollovvlng steps:i.
generating a transgenic plant conprising a nucleic

aci d sequence Cl ppr ot ease,
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wherein C p-protease is expressed reconbinantly; ii.
applying a test substance to the transgenic plant of

WO oosfsh28D a nontransgenic plant of the same VBECT/EP3004/013555
iii. determning the growth ory the viability of the
transgenic plant and the nontr enic plant after
aknel aativity may elso bl eetarminaddnpo Mcﬂ’ epeadent faghigreiptthengresence of

t@BA, & B%r@rwerméih%% dérsbmaahmtpeﬂn eeallutgﬁmt g"léﬁi‘é !213)fpp 614-
S ari son w e growt

cé]'% ﬂﬁep;eg E%e%'b@trgi AR henl & "het hod as claimed in

any of clains to 17, wherein the substances are

| Kpihkirhéredné Bctivitg el IbeaHeiurdd Wl;lﬁfl!%laﬁg HFF;UMS métgodsﬂdetectmg
AR YR LRIRT O S ulles™ 07 5'0ne or “ore

expressi on cassettes as clained in claim?7, one or

MAHother edforred embodimienesk the nidtiRidraddordingeto dfie iMVErtion which is based
: one or nore

A B P AL SR hE oM. *"20 A et hod as

clainmed in any of clains to 18, wherein the substances

dr e igeesrating adansgertit gigafismoacgblig t8checianemtpnicompgising a nucleic

SUPPQYcly &Fubhdd a88rdirh fol tRé TAvéRiord wher EHECHIS?S %Iprc—?ssed recombi-

conpoun W th herbi cidal act|V|ty, ntif
of tHHE@HEt hods as claimed in any of claims to 16 8
and 20 for controlling undesired vegeta tion and/or

fijor ra%agﬁn@té fagt édﬁ@pcﬂfn@% meﬂcfarfébém& Srgadidm dfifaréF rﬁﬁorﬁransgemc

conp reuatory activity, identified
by tf?eg%?’i%(?gth%?am Sin any of clains , or 20 for

control | ing undesi red veget ation and/or for regul ating :
tife Getnmisy thelgpdwid.or 23 vrébll't?bhﬂh@ tfaPkgéricafd SleHortrbsyenic
O A G S GBRIGATR APl 100 BOGGR, BRAPY ! SES 2)

i dentTY¥ying a compoun tivity by one
of the nethods as clainmed in any of clains 10 to 16,

%) arséle%ﬁng)restacozmmmda @/hightbring rabdth e duted growtrasita lititad viabil-
as cl; ‘]?at ; n Hé’ge?ﬁc &EQ@% |&Z Béns%g l‘ﬂ'me ?qumfth of the transgenic

for |s conpo toge BY Wt h
auxi 19rgani to gi ve crop protection products Wt h
her bi ci dal or growth-regulatory activity.24. The use

9 1l $rﬁ@>§tth@ 'Elﬁfef:e'rﬁzeﬁﬁ gf&ﬁﬁﬁ\ 4gh IVS’er‘I'He sd&dibho \‘S‘ﬂe?%cndally ac-

U ) O ereIPrenn, 2hotistaraply 0%, Sspecially
\peefetailyi 41% andveny especialiypreferabhy5@%e growt h of pl ants.
25. A nethod for controlling undesi red veget ation

dl.or f i si
e sl PR Ru e PR RS Bleferftiy it at R 4 §laRBbacte-

i iferi eXemiple of therarisrRynaphaaystissora prefeobaeteriurasueh as, for exam-
Pl \gpieedecus3p. MO 1P preferabig pRants\whibh t4 b@fraﬁé’f@rmed by means of

ﬁ%wﬁ%@@{ﬁw ?@éf%@'éﬁégﬁ%{ﬁ engas g;u 'Jl\ﬁs)ac aRrpmosus,

Lrachis BYRogaetASRIEACHS Oftcinglis. Betr vylgans Qﬂeée%'tls§1@®.>39ta vulgaris
206304 Brasdica iHpus Vaf) napad, Bradsicareapss oar. Aagobrdsdica, Brassica

%ﬁearg%ﬂgesﬂé%%a@% §i é@? @?éﬁ\%@?ih@toﬁtﬁkaldaﬁrﬁlhﬁglagﬁss Citrus
limon, Citrus sinensis, Coffea arabl ea canephora, Coffea liberica), Cucumis
sativus, Cynodon dactylon, Daucus carota, Elaeis guineensis, Fragaria vesca, Glycine
max, Gossypium hirsutum, (Gossypium arboreum, Gossypium herbaceum, Gossypium
vitifolium), Helianthus annuus, Hevea brasiliensis, Hordeum vulgare, Humulus lupulus,
Ipomoea batatas, Juglans regia, Lens culinaris, Linum usitatissimum, Lycopersicon
lycopersicum, Malus spec., Manihot esculenta, Medicago sativa, Musa spec., Nicotiana
tabacum (N.rustica), Olea europaea, Oryza sativa, Phaseolus lunatus, Phaseolus vul-
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<400> atg cct att gg gtt cca aaa gta cct ttt cga agt
cct gga gaa gga 48 Met Pro lie Gy Val Pro Lys Val Pro

woeb@shsgsBer Pro Gy Gu Gy 10 15 gat aca tctPCOEPIN/013555

gac ata tac aac cga ctt tat z% gaa aga tta 96 Asp Thr
Ser Trp Val Asp lie Tyr Asn Leu Tyr Arg Gu Arg
|gais 2Pic@® abies,t Rihug $gect, Pisuny sativam, fagugtavivgaPramus mpesica, Pyrus

sroﬁrist‘ﬁ‘gs ﬁbesﬁfﬂfﬂ/egfré @Eﬁuﬁém@&ﬁlspg&%hgw% 2@5{@43'9&3@ ce-

6??'%@5'%@’8 tybarosing, humm gicglea (S ¥ yoas eb@gaa o, Trifolium
@ratense, Trifidurbaestivemm, WBtICUm durly, ictafaBay Vitis ginBéna, Zgs mays, or

BndidlctdrbswiiSiPedrele tTaﬁsfoﬁﬁ\e'éﬁe oig&htdstsﬁbaq&g&st frto which the

cCt t a I a ata tc et . att
sraufite dtadada mhieBid agcprditiodas Sy Ras|epa Moarmprated by
drapsforpaticn. Jhesaatranggenigorganisgms thas show itcieasgd taleranemto com-

%o@n&él@/h%ﬁﬁ‘nlﬁ&ﬁthb%Iygéﬂld%%%fduﬁslﬁ tﬂ'é‘TnvéMonGKhoa%utV #utants in
it o st cere v Sty et g s

n3siectiyely switchad ff anay aleg beugedy Ser Phe H e Leu Val
Gy Gy Ala He 100 105 H O ace aaa cgt ata gca ttc

Z—?&w%i{@? tﬂ?gbg%gne%‘hgn%f %ﬂ%oefm%rﬁll of\}?ﬁam%g}%d %%éorﬂﬁg tégﬁsé invention

maa aisﬁelwdfesldg@tfyla@§Ul?sé§1qe§tthhaﬂtgrgy@-rgga!atp@aaq@g In this con-
dexd, thedransgerad ergahigmosmploysl id 32laitaTHeemethed fdrhidentifying sub-
1@}%‘\0@% it FPowilre I¥to§ AbtRPnts ‘Eorlngh%egtHe ﬁlll@w%é%téaogg

gaa gda tta a ctt cgc a ace ate
gtt tat gta caa 480 Gu Qu Leu Leu Lys Leu Arg G u
Thr deaeiiing Artigans@enid planteompdsing laifucldi®ad® Seduehcagacording to

acg 4ge wﬁ@ﬁhdﬁcénc@&ﬁg UB.Q’ @hbreii 6LE %e@%sGQQe&%lr%ﬁy,
egg gat 528 Arg Thr Ay Lys Pro He Trp Val He Ser

AQu Asp Met Gu Arg Asp 165 170 175 gtt ttt atg tea

dca @valyge igstsubstangeto thettragggenic plagtof ilgand teatnobifansgenic
Val  HBight YetheSameAladietihr Gu Ala G n Ala Hs Gy He

Val Asp Leu 180 185 190 gta gcg gtt caa taa 591 Val

Ala Val Gn 195 <210> 2 <211> 196 <212> PRT <213>

Al abidgtasaining theigremh oe thepwabilitysf thet@npgenicpiantand the gontrans-
Lys \gehichslantBfter dppficiivh dPtie tebtycompoutiyantiO 15 Asp Thr

Ser Trp Val Asp e Tyr Asn Arg Leu Tyr Arg Gu Arg Leu

20 25 Phe Ph G@n GQu Val Asp Thr Gu e Ser
Aen” Gelecting fost abstancaswiish bag abpt A edutesaTowh cdie perirans-
G u lgesicAdant TheorhyzrisAs withdhe dnpwth of the transgenic plant.

Here, step iv) involves the selection of test compounds which bring about a modified
growth of the nontransgenic organism in comparison with the growth of the transgenic
organism. Modified growth is understood as meaning, in this context, inhibition of the
vegetative growth of the plants, which can manifest itself in particular in reduced longi-
tudinal growth. Accordingly, the treated plants show stunted growth; moreover, their
leaves are darker in color. In addition, modified growth is also understood as meaning
a change in the course of maturation over time, the inhibition or promotion of lateral
branched growth of the plants, shortened or extended developmental stages, increased
standing ability, the growth of larger amounts of buds, flowers, leaves, fruits, seed ker-
nels, roots and tubers, an increased sugar content in plants such as sugarbeet, sugar
cane and citrus fruit, an increased protein content in plants such as cereals or soybean,
or stimulation of the latex flow in rubber trees. The skilled worker is familiar with the
detection of such modified growth.
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50 55 60 Leu Phe He Asn Ser Pro Ay Gy Trp Val He
Ser Gy Met Ala He 65 70 75 80Tyr Asp Thr Met G n Phe

wy/a0058598%Pro0 Asp Val A n Thr lie Cys Met. 85 9PCPBPIBNY013555

Leu Ala Ala Ser e Al a Ser Phe3§|Leu Val Gy Gy Ala H
e 100 105 110 Thr Lys Arg H e a Phe Pro Hs Ala Arg
\itiis dldet pddsibldsiirsthelmetRodadcbidid@ t the vBhttorSes efploy Bfpturality of test

Tdbr pgqu naa ge%oﬁmccﬁd%g% el H@ermroﬁ Igﬁté éﬁﬁ)uof@%sfl' cqﬁpounds affect
tq,gcf.t l%plﬂ@gquial efé'gctbgg iSQigte meglnqmdu@t?stﬁg@pounds or
Rp (dlvlfﬁieethagpou(acbf testSemp@lndsAsio avistriell of sibgrodpy fdtéxaiiple when it
Iconsi¥a! of%h’ﬁulWSlfcn ﬁér@nt@b’mﬁ t%' Fﬂ o% t@"t%?bé (gt}ﬂe ?umber of
35&%6&%43!@3&&@90%%& R A (bR 96 rathos
<x2ardinQs the? hZentjohliy then(refeated@its thedrdididud test ggmpgerndior the
&b@vﬁiﬁgsu V@l%ug%tf tdst Eorféﬁ&rﬂQeD e‘han@tonttﬁé cBnﬁEle&nﬂI oﬁﬁé‘sé‘rﬂple the
gv? ggs%@gd 3 psacgg b C@rrbegtou 5ed)e@§etdlyt Bfef?r? ly %ﬁl t{? eubgroup
gfé@tlﬁg inp2eeoptanEp witbée methotiaccarding Vathefneention omy@os@nses a

lsPaaliTRImBeY 9f sBedrounds, okindéRd Afst 8hé tdst Eorgpsur@ga tta
aga age caa tct cct aat tct tat ggg att gca 145 Val

Phe Val Gy Leu Arg Ser G n_Ser Pro Asn Ser Tyr H

Allgf shesaboys-degcribretyetheds fosidegtifyinganhibjtars with hﬁltbl!ClQeé@r growth-
aegulatgey attigity ae egeinbeow adferrd® o ‘tnclitsdsARBordMgAS the invention”.
ValGu Phe H's Asn Arg Val Tyr Arg Ser lie 50 55 60

a.tec a act ac t.aaa cC aca gt gta cga ¢
%@c"f;ﬁ'ﬁc oyRds v bqagg |dg|n§flggs\ﬁa y‘;@rmgtygg ¢gonging to the in-
Aegtioratalr subsadueddly bivtiestédbinAvoBr thely herhiciddl tand gepveth-degulatory
%ﬂ\/l@géngtp%sﬁbmtyto@@esﬁﬁétlﬁaéo n@é:for Hé&:d&ﬁﬁl aé%% ¥E& use duck-
et gmsb i e, P s Ve ;

S At ol raicustien g, Pialers Wik Gendpa peasiied are

g?étan@q&mtﬂmcrdgiopgﬂbpm@gnt gud thephotkisyntiiegs Gite. ITisalsdpotsible to
l@ply thé céh Poul cditeRtly tolindREiRedPitntaY Igb%{t gsg%éﬁggbclaglgtgﬁﬁﬁe herbi-
t gaa
zﬂ%l ?#tgmggnae%ﬂﬁ]gﬁé %t@ct%?h ' e Asp G u G u Phe Ser
Asn GHi ne Leu HO 115 120 125 gca aca atg ctg tat ctt
Jhe meghodibtcopding gathelim@ntGricapadvahtagbasly'aiso be carried out in high-
throughput methods, known as HTS, which makes possible the simultaneous testing of
a multiplicity of different compounds.

The use of supports which contain one or more of the nucleic acid molecules according
to the invention, one or more of the vectors containing the nucleic acid sequence ac-
cording to the invention, one or more transgenic organisms containing at least one of
the nucleic acid sequences according to the invention or one or more (poly)peptides
encoded via the nucleic acid sequences according to the invention lends itself to carry-
ing out HTS in practice.

Supports which contain one or more of the NCLP sequences, one or more of the vec-
tors comprising the NCLP sequences one or more transgenic organisms containing at
least one NCLP sequences or one or more (poly)peptides encoded by the NCLP se-
quences are part of the present invention.

The support used can be solid or liquid, but is preferably solid and especially preferably
a microtiter plate. The abovementioned supports also form part of the subject matter of
the present invention. In accordance with the most widely used technique, 96-well,
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Ala Thr Met Leu Tyr Leu Asp Sere Asp Asp Ser Lys Lys
Leu Tyr 130 135 140 ctg tat ate aat ggc cct ggt ggt

w@aiosesasnct cca age atg gee ate 481 Leu Tyr HeP@GWRPI8BDY/013555

Pro Ay Gy Asp Leu Thr Pro Sgg Met Al ea 145 150 155
tac gac aca atg caa agt ctt ada agt get gtt ggc ace
Séd-weltangt1$ 3628 Tyicrofitgy plEtbes Which, @sra 18k, chre vorhpdseSmlumes of 200

A1 Zar¥ @564 Yo ebifes the mifstitdi3hiatt Gnd Rirthér Corf§cndntd of%%‘f‘@gystem
A RypteRfie Steshoneite riciptietgtepryct ag aleigs AUbAT gf insiru-
Gientscmatenals, BRomSE MBshtingydevices, robetst automatedatiate cedders and

gtafte v88her§ Gard chbmafeicigiiyavaftablé Ct cca 625 Gy Asn Arg

he Ala Met Pro Leu Seér Arge Ala Leu A n Ser Pro 190

195 200 205 get gga get gcg cgc gga cag get gat gat

& additipn tadle Suag systemsehased 3n Mierotiter plates, what ake gnGiy as “free-

@rinaf\bhssalsrorAlds ap sy¥témé\sherd no phyBicAidarddd exibbPhetd@ed 8 sam-

ggg, %% 8e%§e%tf{)]r %%311 éEn %@e@%&/@gﬁ%ﬁ ﬁ%&tj&‘%ﬁg gtE%SA 19
9%4%‘31%%C@Ekmy‘&@t@gieg% SeeeningLLopbinateraiddbrages”, First An-
gaal Carderghte ofifheaSerigifortBiemelgtul&gBLrédringindPhileelphia, Pa. (Nov.

e 9 B e 0T s e

tt ata gac cgt ata 817 Arg Leu Asn Ala G n
Gu Ala Leu Gu Tyr GyHLeu Asp Aerg 255 260 265 gtt
ity "2““&“%‘8’5#@%?“@?%@,39 é?gizﬁg‘f%&ﬁ?@ﬁ%%&iﬁz&%%% by the
me&q_céécg ing{p thg,inveniign, Hiesedgmpy ncbscac{e u&qlovggqferred to as
{selpctashecmpaunds’e dhey bawvet a mategylat weightbaftiegst tha® 1G00°\y/enol, advan-
Ggroliayiiesh oReeiaBlyladst -
{eggggg%“ﬁot m@a@%c .E*}"?,,PS‘*%"Q %Zt e g@@@%@;&%@w prefatly
52 T S0 R Hisi iy aua Gormneyings Bave,s K) Vel ptiesgtpian 1 mM,
reeferablpfess drarst UM, especiaily preferablyriessaban-04 uMs verX espetially pref-
éhablyRbss e 001ruyMhr Ser Ser Ser Tyr Leu H's Ser Arg 1
5 10 15 Thr Lys Val Pro Gn Pro Ser Leu Ser Cys Al a
Ser Lys Val Phe Val 20 25 30 Gy Leu Arg Ser G n Ser
bramples fosgerbigidalty aptive gompeunds idegtiiedith the abova megtioned HTS
Aethodalardihe déhpodnds éthe forguléal Tyr Arg Ser lie Gu
Ser Gy 50 55 60 Thr Arg Asp Ser Lys Pro Thr Arg Val
Arg Val Ser Met ¢Met Peio lie 65 70 75 80 Ay Thr Pro
Arg Val Asn Pro Thr Gu @y Thr Trp G n 85

90 95 y Trp Asn Ala Leu Tyr Arg Gu Arg
Val i N 90 19‘5 110 formula (I)

H /N§o
or o

or

@ENI formula (1)
L
N
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Gy Gn Hs lie Asp Gu Gu Phe Ser Asn Gn lie Leu
Ala Thr Met 115 120 125 Leu Tyr Leu Asp Ser lie Asp

wWosps8ersiys Lys Leu Tyr Leu Tyr lie 130 135 1BOI/BBI004/013555

Gy Pro Ay Gy Asp Leu Thr Pro Ser Met Ala lie Tyr
Asp Thr 145 150 155 160 Met G Ser Leu Lys Ser Al a
Val Ay Thr Hs Cys Val Gy Tyr Alc33165 170 175 Tyr
Asn Leu Ala Gy Phe Leu Leu Ala la Gy Gu Lys Gy
Asn Arg 180 185 190Phe Al a Leu Ser Arg e Ala
Leu G n Ser Pro Ala G w Al a QSZ\&QZOSAIaArg Ay
Gn Ala Asp Asp H b@(r)gN l’GIuAIaAspGIuLeuLeu

e
210 215 220 Arg He Arg p Tyr Leu Phe
Ala Gu ] N2 % 230 235 240 Prla%@"ﬁatg}z Lys
e u
u

Val His Ser Arg Met Lys Arg Leu Asn 245
25025 Ala Leu Gu Tyr Ay Leu He Asp
Arg 260 265 270 Pro Arg He Lys Ala

H’:\ Pro Arg LNs Asp Thr Thr Ala Ay Leu 275 280
285 ¥ <210> 5 <211> 1124 <212> DNA <213> Arabi dopsi s
t hal i ana <220> <221> CDS <222> (2)..(931) <223> <400>

The inchtiomfurbin@eirelated 16 8bm blﬁhdé%thtg?é/\r!h% EI@RJRf‘S&Nny identi-
58 e o b oV or reR Yol I ool
ggfarraaépasa ©electedompoupdeca ate cga aac cat 97 Leu Leu
Asn Pro Gy Lys Asn Leu Asn Phe Pro He Arg Asn His 20

%@ttﬁ%@a% @l&t&&ﬁﬂ@ﬁ%ﬁghaﬁ %%o%%aprsﬁﬁrnttée&&ﬁ\ %ttég PiGticulturally
lﬂﬁ%fu&é \/g&'%ﬁ@fa@ék’s%@rsaﬁw %@r%swtﬁ@lm@eﬂ@nlvéhe saits of those
catiorsg or thgacitiariditioa saitsiof thbsegdidsy ahobg gatipnk, G ahidrdt do not ad-
Y8Rk urief thbm%rﬂl&’a%ﬁﬁo:%ﬂh&&gy}gatn S&g/t'éec{on@%gpé\ﬂggﬂﬁf%d via
Afgtgmte@pdgegcqr&ag g%;g]eé?‘%”%% agt 241 Ser Phe Ser lie

Asp Ser Val Ala G n Ser Pro Ser Arg Leu Pro Ser 65 70
Tth&Yelbtied @am Sékﬁisedoﬁtéﬁ%sﬁ%ﬁetﬁ%ly%%ﬁstﬁ&@dtﬂ Qﬂﬁbﬁ afoils, they
K}%Sltﬁgﬁerﬁ\éaﬁe éb&pﬁesgpgln%%fwlof gaoceg'@ %Sepi\@thqeé ngj)étpres pure

epentiomerg ot ifgey bave cirgl subgtityerts griso inttige farm of diastegeomer mix-
8a#és.Phe Leu Gy Ser G n Val Asp Asp Met Thr Al a Asp
Leu Val lie Ser 100 105 110

The selected compounds can be chemically synthesized substances or substances
produced by microbes and can be found, for example, in cell extracts of, for example,
plants, animals or microorganisms. The reaction mixture can be a cell-free extract or
comprise a cell or cell culture. Suitable methods are known to the skilled worker and
are described generally for example in Alberts, Molecular Biology the cell, 3rd Edition
(1994), for example chapter 17. The selected compounds may also originate from
comprehensive substance libraries. t

Candidate test compounds can be expression libraries such as, for example, cDNA
expression libraries, peptides, proteins, nucleic acids, antibodies, small organic sub-
stances, hormones, PNAs or the like (Milner, Nature Medicin 1 (1995), 879-880; Hupp,
Cell. 83 (1995), 237-245; Gibbs, Cell. 79 (1994), 193-198 and references cited
therein).

The selected compounds can be used for controlling undesired vegetation and/or as
growth regulators. Herbicidal compositions comprising the selected compounds afford
very good control of vegetation on noncrop areas. In crops such as wheat, rice, maize,



10

15

20

25

30

35

40

cag eta ttg tta eta gat get gag gac tea gaa aga gac
att acg ctt 385 G n Leu Leu Leu Leu Asp Ala G u Asp

W®2005@428Ar g Asp lie Thr Leu 115 120 125 ttt aPEI/BR1004/013555

tea ccc ggt gga tct att act get ggg atg gga ata tat
433 Phe lie Asn Ser Pro Gy G4 Ser lie Thr Ala Gy

YybéAryand @Ott-B)‘lr théﬁ@ct%m%ﬂ@ro@alleﬁ/@a vitlells AAQ gFeR8 vJe@Hs without
ﬁ@?ctﬁfggar&l r%i;gn{ %%torﬁtbt cv%c Iététg ﬂﬂg é%:l]f |sé@jj[§enlga in particular
@t yow application BEes1 Ge ﬁ@lactgétcor@paundstcaatbg usgd feyeagntrolting the harm-

Gltpl&its whih Havé aB@adyiRenanéntidasd aB&eleu Ala Ala Ser
Met Gy Ala Phe Leu Leu Ala Ser Ay Ser Lys Gy 165

170 175 aaa egg tat tgt atg cct aac tct aaa gtt atg
Hepepdingeaghe eapl@@tlorswth@sisn aueptivn.rselgrted\eammRUBdRR herbicidal
Sempogitiovatorvprisirg ther| sarGhdvaRtagebesly 280 bé8mpl&Rdadh further

. . g .
TEinedelr 98 s BB i R Bt PN oL il crops ar
Ser lie Arg lie Arg Qu 195 200 205 atg atg tac cac
adlanatepa #Aanaoas canagsusplrashie Hypogdeat Aspraraguscofficinalié /Beta vulgaris

M%Ec '\éﬂiss-';b{é B‘é't&vﬁi%&& éf%c Lospa, L@r‘ésé}éé‘n \)a'r %agl]? B$S§SIC8 napus
dgg @gﬁlc%ﬁaﬁs&q‘a r@Bia vglggll\ggglst &em @g SEEpsi ﬁarﬁk}a@us tincto-
@us, SerryadnlmplmertslscﬁurUSélmoAsﬁltmbrsm&spusﬁ@qffemawxsm (G¥ftea can-
%%50%3@0%35 lizeHeal, mca{?& %?igué @%ngé’& Myl&ﬂ@a‘ﬂx@@s &Q?Eta Elaeis
Bipebh s FBodrelel, Glhdng il Grssplirt B Gsiigin arvoreum
Bpssyeitmdarbangyma Seseyding yiifalium), deliagibus eonruust Hevgpabrasiliensis,
Hurd@gh valghres HunBiué IR Ius)\fibntdes Batatad T Jaglehy rdgid) L%nf\béﬂlnarls
gc@"é lé@ta %nﬁﬁp Lgcif:ep_{{on Ig@opéps(?cuﬁr? 3/!%%5 sp %a I\fcfl 03 g culenta,
dedigage ﬁaﬂba |_ ampc LD'@Otma tabﬁcwg Ll@@c Qla_a)@r%ﬁea Oryza
GhtivaaPhaséulud yinatdg SPHx3680128 Yulgars, Rickaadiiesa Pinug 8ped. ! Bisum sati-

%F‘h %@u@g q:’r s %‘r c%ﬁn%?&n@%m%gilb%gyh@éﬁeAﬁlemus com-
@Liplsz colaium qgréaruraege c%{ggleggq%tg@ tubgresyn gorghum bicolor
(e agtgare)t Bheajpearna taceo, I6fbllym phdtansd, riticuen &stivBMS Triticum durum,

8 Fbal Vitis SO ggg;na?gaaccat at aadgttgcat ttcctgtgtt
tgtaccattt 1021 ctctgafaga ttttggaata atttgaaggc

aaa atagat tattgtgtag agagctacaa 1081 atttaat gat
additien, &he sai%@%dmrg@mmggen alsadeased Inadps@hich t@erate the ac-

ﬁaﬂ bPharBRided baindiBb lﬂﬁ%ﬁﬁ%@&h%ﬂ?ﬁ%ﬁéﬁtﬁ% Tﬂggén@ratlon of
%éh gogs &ée‘e‘?géeftﬁ%%%gﬁeﬁeu aneér oeGI yeLys Asn Leu

Asn Phe Pro lie Arg Asn H's 20 25 30 Arg Ilie Pro Lys

The iventibry furtReendrb ecl&les to/ametiiahl Sgireiing W h&tBicidal or growth-
regulatory composition which has already been mentioned above, which comprises
formulating selected compounds with suitable auxiliaries to give crop protection prod-
ucts.

The selected compounds can be formulated for example in the form of directly spray-
able aqueous solutions, powders, suspensions, also highly concentrated aqueous, oily
or other suspensions or suspoemulsions or dispersions, emulsifiable concentrates,
emulsions, oil dispersions, pastes, dusts, materials for spreading or granules, and ap-
plied by means of spraying, atomizing, dusting, spreading or pouring. The use forms
depend on the intended use and the nature of the selected compounds; in any case,
they should guarantee the finest possible distribution of the selected compounds. The
herbicidal compositions comprise a herbicidally active amount of at least one selected
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35 40 45 Leu Ser Lys Pro Pro Arg G n Thr Leu Ser Ser
Asn Trp Asp Val Ser 50 55 SO Ser Phe Ser lie Asp Ser

wo/2d05858353 N Ser Pro Ser Arg Leu Pro Ser 5 70 FGI/BP20Phie13555

Gu Qu Leu Asp Thr Thr Asn Leu Leu Arg G n Arg
lie Val 85 90 95 Phe Leu Qy r Gn Val Asp Asp Mt
Tompdurd dsalvdiiariga cohventiGeally L6€d thGbe fdrthulation bEherbieidal composi-
ﬁgjs_Leu Asp Ala Qu Asp Ser Au Arg Asp lie Thr Leu

120 125 Phe e Asn Ser Pro Gy Gy Ser He Thr Ala
Gy Mt Ay He Tyr 130 135 140 Asp Ala Met Lys G n
Epstheymepdraticrsof evallsi®as, pastes Yaaquepess loe ailydloymulatiorssmd dispersi-

é%?cdé@gnﬂr&?s @b(g) Measeligﬂed\/é;dm@%cd@géﬁkrﬁ’@ @%gb?lved—gﬂdl\i/ﬁété‘sperdoin an oil
REnoert, Fheinglpsybk t2asy bhgeropmiBidl Audiriss 7 péopstySation.
Howerer it@ alsGppssille to\pegparerliogidorigetid senceptrategfrgmisaiected com-
bgnclﬁ?iﬂ;abﬁgpr%gé;scﬁé%téx;ﬁﬂ oill\_%ﬁg, 3 ron?i{yﬁ; filitfer Hgglié;hé‘é cEﬁiébrising liquid
F Boll8 Sorgsfirais, and anéde boraentrelis afﬁ%Uﬁébge?&f 1fi0h it juater. The
followinzecardee meBtianed: eraulsifigbie ppacenirgtes) (§CAFW)L suspensions (SC),
E¥luble dbnb@htrd‘tb@(%%,ﬁiéﬁe@sibf@|coig:ethtr%% (269, ;%@&sﬁﬁiﬂs,?ﬁd@table pow-
. I . .
S5 Batids. Froufibanlolt 6 ool rfulindiheliobq Huble or dis
Pepily dweptableyin wejey. Irgadition, spitaple powdeys of geanples okdgblets can
‘BdditiéwsallyLbeLprévideSaith zsblidﬁt@ti(ﬁjg whél%\gpré'\kzuinéﬁh;raﬁgm oﬁimmgéure re-
: aHedu <210> 7 <211> 11
i%%?i’?%ﬁi%ﬁ@r%%ﬁi dopsis thaliana <220> <221> CDS
<222> (3)..(902) <223> <400> 7 ct ttc ttc ttc ttc get
tire prinypdpule cthg teyge aaxiares aistuntemstapdtasameartinglihe Rbilowiigecldses of
%Ent%pé%ﬁdsgggtifgéﬁs{\ﬁgkéeﬁéés,%ﬂiﬂg%gt F %ﬁ?sgtéeﬂ;ie? gisggf:saﬂtg,aérﬁulsiﬁers,
beptefiided Sad/SEBxpTPRE afids s SKlp8 aiey 5 Tedgifa with B eaning of
lthejablovem@atiorsst agemis. Ser 20 25 30 gca tct tct tct teg
ttt cct aaa cca aac aat etc tac etc aaa ccc 143 Al a

?rg EWg a?@rﬁcgseéég{: @eeprjgbgrehﬁl s?nt)&y ﬁ‘ﬁﬂn@ﬁ{é ih&rlédi-gx{s ill'raHestion; pow-
ers can be prepared by mixing or grinding in specific types of mills (for example ham-
mer mills). DCs, SCs and SEs are usually prepared by wet milling, it being possible to
prepare an SE from an SC by addition of an organic phase which may comprise further
auxiliaries or selected compounds. The preparation is known. Powders, materials for
spreading and dusts can advantageously be prepared by mixing or cogrinding the ac-
tive substances together with a solid carrier. Granules, for example coated granules,
impregnated granules and homogeneous granules, can be prepared by binding the
selected compounds to solid carriers. The skilled worker is familiar with further details
regarding their preparation, which are mentioned for example in the following publica-
tions: US 3,060,084, EP-A 707445 (for liquid concentrates), Browning, "Agglomera-
tion”, Chemical Engineering, Dec. 4, 1967, 147-48, Perry’s Chemical Engineer's Hand-
book, 4th Ed., McGraw-Hill, New York, 1963, pages 8-57 and et seq. WO 91/13546,
US 4,172,714, US 4,144,050, US 3,920,442, US 5,180,587, US 5,232,701, US
5,208,030, GB 2,095,558, US 3,299,566, Klingman, Weed Control as a Science, John
Wiley and Sons, Inc., New York, 1961, Hance et al., Weed Control Handbook, 8th Ed.,
Blackwell Scientific Publications, Oxford, 1989 and Mollet, H., Grubemann, A., Formu-
lation technology, Wiley VCH Verlag GmbH, Weinheim (Federal Republic of Germany),
2001.
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ace aaa etc att tea cca cct etc aga aca act tea cca
teg cca ttg 191 Thr Lys Leu e Ser Pro Pro Leu Arg Thr

wabheos8ensro Ser Pro Leu 50 55 60 aga ttc gee BEI/EP®D4/013555

tea ate gag atg teg cag aca caﬁ gaa tea get 239 Arg
Phe Ala Asn Ala SerHe Gu Met™Ser Gn Thr Gn Gu Ser

Altee $KilledQvorkerds faniligr vgthea mealtiplipita of inert diquid gind/catglidygdrriers which
Cér[a sﬁft&ol&fotrt rrﬁﬁi@tn{r%aa%g%lrgtﬁ tHe iﬂvéﬂtl’bn Lﬂ)gg Bo$ ample, liquid

aqc@iltmag s{}kf} ¢hasm e@ﬂtoll E;r@ptloo[@to g}egi L%E) 31'? Qifing aqlet %@{1 as kerosene

gatdigget oih furthedBotd eval/ar oifthand ails cﬂ}/qgﬁmble Seahinml ddgin,Adiphatic,
RiRIiard eﬁbﬁ]aﬁéﬂ é‘rbe:kr‘bsnsl@& ekdmpld pQréﬁnH t8@Ah ey@ﬂg: Wﬂer@ Bikylated

et'c hEﬂt n%g ﬁrﬂﬁf tg’@ﬁ %g@atgﬁgerﬁ%ﬁe%gbfhﬂf gew@vgysalcohols such

AasHpethang, qtﬁenqmoaaml,ebmartql andcyslaiexanatt ketartesgyth ggtyclohexa-

tﬁdn eiCstdab! 36k fod Bk d aitfeslstidh B
elPro bygbﬁar ereﬁtgg Seranf’!\laaaThr S'I\/let Algg\I Teﬂ’myﬁﬁohdone or

ata tac gat gtg gtt cag ctt gtg aga get gat gtt
teg acg att get 479 He Tyr Asp Val Val G n Leu Val
Abgmles disolid/arriSey aré fiindlabeang slidbasd SificakbEilied §eld Gflicates, talc,

%tollrggb‘neg%ettfﬁe Ia_t‘ﬁw%lk%ﬁble Aﬁ@ssatcfay%otloni?é d%%rp?&e%ﬂg gg\'_tg calcium
ujfaig) magngsiyy sulfafe, ragnesh g, SherngoRynihelic spterials, fertilizers

gm:h ab gm:wacsuﬁatg, agmoaium gHogpladte, amwhoniam riffate yr@as and
gré{dﬁ%sqo efa)go i Medh é%rc%ré? Hwe-gh 'ireérbghi r‘ﬁe&fb\tlv%@ n?tél%isand nut-

ctt ge
S i, Sefliose poitders Btofir el saBeB. L ou &y Gy A n
Ser Ay Gn AlaH e Asp Val GuH e @n Ala 195 200 205
apHd dkiied dekegt%gfaﬁﬁﬁarw tR@fhufl ﬁcltz%‘f s&ﬁ‘é‘ce@é@vé‘g@osﬂﬁces (surfac-
Jahs o #LiraplelfSr s togriilasis acdetaingty tf Tvephiop gucags, for
texgmpte, atialymeta) sgiis, aenesarthymetahsaltsquitameniya salfs 6f aromatic
QuForib acids forAxamBRY lighbsulfohié deid) Né\'loléeﬁftin|b)é§diﬁ£$f|\tl$alé}%§ulfomc

Aé[cgi Aﬁ@ dﬁ%gll ?lt i‘:e%?l?o gca cu%l gd ngftt ad%ﬁf a%é(f‘ a%élalkylarylsul-
féﬁ ﬂs @ eyl %M atee/alaum athwiul ep and fattyealgaliol sylfpteniencagits of
Zufate8 hegd-| hepth- gt o@adecansls age offatty alcbhéiGlycel éth@@acondensates

Co‘f uI%rf_atéﬁcrEpﬂﬁfg @%@rﬁ%&&éﬁkﬁtmiﬁﬁ g%rﬁaﬁ)e@?ger 3%59515%?'5' of naph-
hajens,ar of e Baphthalenesslionjs Acids Wita gReneh gnd frmaldhyie, Poly-
”“et?m"?iéi“ﬁ%m %%?%%E“géﬁfm@% - "%";é?‘%?%’i%wp“e"y'
Bgtycsi rs {YiButylphen Ity I ridid it 0 isotridecyl
T R e e
@@ggéwtemersaamogpgmpﬂummgmrgﬂaw gﬂac@gal rolyghcotether ace-

i3, §4rBitd) eLEFY) lighdRFRS FbdtelibOaIS of FathyBRARESH2aY
ctggtagtac ttggcttttg 1032 tatctcatat ttcagttgtt

cagaaaataa ttgttcttta aatcactctg ttttgaggaa 1092
daedwhicidal copwpegtions. £r i selesterdgomposngs canbeapplietprag or post-
Fnidrgéic@o tHelsslected compounds are less well tolerated by certain crop plants,
application techniques may be used in which the selected compounds are sprayed,
with the aid of the spraying apparatus, in such a way that they come into as little con-
tact, if any, with the leaves of the sensitive crop plants while the selected compounds
reach the leaves of undesired plants which grow underneath, or the bare soil surface
(post-directed, lay-by).
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ttcaagaagt atcagtcagt atttttgtgg t 1183 <210> 8 <211>
299 <212> PRT <213> Arabi dopsi s thaliana <400> 8 Phe

weh@sPheshe Ala Ser Ala Met Gy Thr Leu Ser LBCI/BR2004/013555

Ser Ser 10 15 Leu Lys Pro Ser Leu Val Ser Ser Arg Leu
Asn Ser Ser Ser Ser Ala 20 25480 Ser Ser Ser Ser Phe

RDépelndingRinthé\ntentiad puesbsE)oT tHettontrplsmEisurds) the3Seadon Ahe target

:ﬁf&wt%ng klr Sg é@(h?gé%% ?ﬁaﬂrﬂiﬁaﬂ&g’a@%of E%Ect@&r Eﬁbgﬂfgﬁ aénount to
&-P0Hrier3.&i Mefeyablyde P1 49 4.0kkathags 70 75 80 Arg Gy Al a
A u Ser Asp Val Met GJy Leu Leu Leu Arg Gu Arg e 85

%eQQYéfﬁ‘ihp %Wuéﬂ%ﬁ:éﬁ%(g%ﬁ% c?i%l 5 S %xﬁﬁgleg %lcﬂ%llﬂg Svhich are not

G n Le eu Leu
AQESAPHS' dﬂé ‘Lys Lys Asp H e Lys 115 120 125
Leu Phe H e Asn Ser Pro Ay Gy Ser Leu Ser Ala Thr

Val G n Leu Val Arg
Aoy aisfon sAASPAno A 150’ 155 160 ay e

Ala Ala Ser Thr Ala Ser He e Leu Gy Ala Gy Thr Lys
Cening metir@is@ugh Bg.sforexpnmie, restrictistcleaveges agatose gebelectropho-

|\’B£esl'|p@ni’ftﬁaﬁoﬂ’lﬁmIEl’ACf’rabﬁw@sn@s8 fradd¥r dipuciElYactds o Alt@csRliose and ny-
%er@rﬂ) %% %%@QAX%W% gs Egplsfm?n% lof #%?ﬁ]eggpla Igp@cq&_ﬁls grow-
dng\bactegiym epd sequenge @nalmmfrremblmarg Dby wereccagied qutras de-
\ézhibéeby ExmbradR etlak (1989) (Cdld 8ping Harb3dPbabbPitorPredé.ASBN 0-

%6%%5932%@%9 lglieg % ﬁél st%ntg’ﬂdto}éfs ug\/% %SE%FEIO ogy, Greene
Sblshit psporscs (APyERersaepond 1§99 SEN -67869-508-6. y
Pro Arg Val Asn Tyr Gu Gu He Ser Lys Asp Pro Mt

I Sle & b’tglégl aﬁ%ﬁér&@%@mg fdr f% i {%Sntgﬁ@s%ﬁ&@rgthods are

Resstedya bendizs %Iaatz@elgcwzrza@loab aByigh Kiuws{ f\cademic Publish-
.erg GrA9g), RedtBer et al., Methods in Arabidopsis Research, World scientific press

(1992) and Arabidopsis: A Laboratory Manual (2001), ISBN 0-87969-573-0.

The bacterial strains used hereinbelow (E. coli DH5, XL-1 blue) were obtained from
Stratagene, BRL Gibco or Invitrogen, Carlsberg, CA. The vectors used for cloning were
pUC 19 from Amersham Pharmacia (Freiburg) and the vector pBinAR (Héfgen and
Willmitzer, Plant Science 66, 1990, 221-230).

Example 1: Generation of a cDNA library in the plant transformation vector

To generate a cDNA library (hereinbelow termed “binary cDNA library”) in a vector
which can be used directly for transforming plants, mMRNA was isolated from a variety
of plant tissues and transcribed into double-stranded cDNA using the cDNA Synthese
Kit (Amersham Pharmacia Biotech, Freiburg). The cDNA first-strand synthesis was
carried out using T12-18 oligonucleotides following the manufacturer’s instructions.
After size fractionation and the ligation of EcoRI-Notl adapters following the manufac-
turer’s instructions and filling up the overhangs with Pfu DNA polymerase (Stratagene),
the cDNA population was normalized. The method of Kohci et al, 1995, Plant Journal 8,
771-776 was followed, the cDNA being amplified by PCR with the oligonucleotide N1
under the conditions given in Table 1.
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<400> 9 gagtaattta gcatctatcc acgc tgaac ccgaaaaact
ct gaaagctg agctctggta 60atg g g ggt tta gca att tea

Leu Ala e Ser

Phe Leu Ser

G :
,@ﬁmpe@t@e% Ar g Tenejseclser

eu Ser

Phe Ser
#act tec ttt eta tct cac

w@ewsoseset c ggt ctt tec ttc tct tct 108 Met APEI/EP2004/013555
Pro Pro Leu Gy
15 cga act cga aac cct aaa cc
dablecha agg 156 Arg Thr Arg Asn Pro Lys Pro Thr
Hs Asn G n Arg 20 25 30 aat cct ata aga

_agt _cca tat gga
NymaberQl cygles Ser

Ser 10
Ser

gat 204
Pro Tyr

BOO ctg aa

i get gga ctt tc

| agt aat

@y Asp 35 40 45
t-ot

if%zb Ser Ser Asn

gga—tec T

a—ata aagy

al_Ser Qy

[aVmilal Il 1
Cetu—Tys

4 om
@ér Pro He Lys

4152 gac aac aag (

8@ cca aga

ttt gga gtg ata

yrR

Il Ll A~

aag gga 300 H1m Asp Asn

Lys Ala Pro Arg

.70 7L ON

Ala Gy
50 55 60

gag gcg
Phe Ay

204 cct_tea

Cl

atg ace cct

Mh Pro Pro

Val V8@ Pro Ser

LB Y4 T J OUUJU u.u.\,

1a)ga gga cct tta
Val Met Thr Pro

PFp Leu ASp

te—tte

0o Y

18 erc tc

2t o a0 caq

tct gtg tta tt
cca-396 ey Ser

Phe A;q

;@u Yg—ctTo=

Asn A

14® att aac

gca

Cllt

7% gla atCce
a

H e_Ser

Gn Leuy

HeAsT
/al _Thr

Poe He Ay Gn

cag cga gtc ata
Ala Gn Val Al a
ey 115 120 125

cc cca gta
gac 348
Gy Gy

C cgt aac
Ser Val
Pro 100 105
tct cag
Gn Arg
gca tct att

& gat aaa tec ¢4 ate ctg

fatg tac ttg aat

tgt ccc

492 Ala Ser He Asp Asp Lys Ser Asp H e Leu Met Tyr
Leu Asn Cys Pro 130 135 140 ggt ggc agt act tac tec
C eta aca att tat gac tgt atg tct

Ji repulting, PCRisrodist WA oY 0 188 simnaRAtis f the POSePLficgtion kit
1@iagkh OHilden) 26 elteal withg3GChMaldaP buffergpld 7a0; @.5mW BDTA, 0.04%
gﬂs %jﬁ'% [%QA’V? tdegf‘\@ g@ ?rﬁn ?sg "% l‘?ongésw%rob%%gn{%bsequently
Iq%atgr&g fa Qyrs @ %O@ Ggrers 2aplieddo @y degxylapatite col-
cmn arxd thgcalumrgwaseashied Wlmeﬂméh Pimel of ¢0 mM &laBl buffét,\pH 6.8. The
@ol:lné%ﬁl @-étra'?'@éd 67\9\ wad elﬁ!eg v%@tﬁ?a\gMﬁ HRfer Cpﬁ-% %agrempltated
i il o 1 G 2 1o e ey e
@C;R aywlifigajiocay dessibed ebe@s Aitar fugher ssBiNAgeancgniratingga third PCR

A@lifiedtiofi wasatricdPsut 46 deddribed aBo@ee cga 732 Hs Val
Gu Asp Val Arg Arg Gn Val Asn Qu AlaH e Qu Ala Arg

210 215 220 caa, aaa att %%:p agg atg tat gca get ttc
dée Ripy trepsfopratioptvgetgafer thgyagNA ropadgtiopwihigkhad been
Geheritetd #4 dedetipedlitioveivias@enefited \ig vedhiidiior 2bzyiaé clddage of the

%é&oﬁgéc% Qith %ﬂ@g E?@%lvgﬁﬁnf%éﬁor@%é’f%c@%ag@e%t k}ﬁle‘wed by fill-
F%\PE QREAGE Wi PAD AR regrgs ans @X@gaﬁ%gy&g Té @A@ase

t(suatgggmat Theatesulting cogttruet ia heteinbgivay eoraed paCll 88bfl-ga
876 Ala Phe Qu Phe Gy Leu lie Asp Gy Leu Leu GQu

-I'F% vgct%r pélnA%{ was f6 rst c%eaved with Notl, the ends were filled up and the vector
was relegated, cleaved with Sbfl, the ends were filled up and the vector was relegated
and subsequently cleaved with EcoRI and HindlIl. The resulting fragment was ligated
into a derivative of the binary plant transformation vector pPZP (Hajdukiewicz,P, Svab,
Z, Maliga, P., (1994) Plant Mol Biol 25:989-994) which makes possible the transforma-
tion of plants by means of agrobacterium and mediates kanamycin resistance in trans-
genic plants. The construct generated thus is hereinbelow termed pSun12/358S.
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agcagcat ac aggacaat gc acaacaacag etcattgeaa tgttcaaagc
ttccattttc 936 atttgaatat gaacggttgt aactgatatt

W giogos8na tcagtttggt tttcttggtt 996 ttatt gt CREI/EP2004/013555

ct aaacagaa t gagaaaact aaactgttta tttttttact gaaaaatctg
1056 <210> 10 <211> 271 <212>%BRT <213> Arabi dopsi s

puC 188 bH- Wé@@@ed@s |tk n Spylyterasel chaln readih (PCR) RitA the oli-

IO R e e e e
ABentwas ligatedAplg the §mal-suRBundidS3) giving lisestnpigtblyssg. Following
Weavahy wia INoH5 défhosphdelatibrewith sisind alk&ling prRysplgtaséS@Roche Diag-

%@t%ﬂll\nai%el %nﬁ%ﬁn@aﬂob‘oﬁhle%c@fré%grq ééﬁbﬁ?e%é’%ﬁ%élgated
%t eg‘@@é‘ﬁeﬁ‘f trepiss NéI'CLN/EP ﬁrR?pS@t'm%{'_lo"thgﬁﬂ"SfPF’Batwn into
(E onGKly1 HRien(Steataganp), fte @Sulfify tlenesSeereSimpoditdd ihumiBlotiter plates.

baﬁél'yﬁpﬂlﬁl Iib‘?ar% c@nt%'h% c'ljr\@\s% YsesEr- Fa’ha ré%ﬂ%?é el dfbntation un-

e
\?lgr thrporiialorhe cadfoeEmaraic Wait 58PRuisRepnd. gleranstomation
Astp tohaech glants thebercONAS capna@pedingly, ld80toT 8&supptesaion” and “an-
Gs¥nseeleffébs. Tyr Ser Val Leu Thr e Tyr Asp Cys Met Ser
Trp 145 150 155 160lie Lys Pro Lys Val Gy Thr Val Al a
Phe Gy Val Ala Ala Ser G n 165 170 175 Gy Al a Phe
Fleble 2 Oligoauckegtidesyseliu Lys Gy Met Arg Tyr Ala Met
180 185 190 Pro Asn Thr Arg Val Met e Hs Gn Pro Gn

o QL _2NA SN 1L o \/~1 f"| H I\nv-\ \ /ol

/Xp . Ie@lﬁe Val VU UJ TIHho vl S|P VT

Hc'@"l?cﬂlsa?qﬁf*’écee U Ala Arg 210 215
MO Gn Lys He

\SPAGAATNEECBGRCORETA (SERD NO:28 v
/N wmgg,w €Y

§ 5%'#@NTG§GGCGGGG@G‘@4AG¢@ANWAAY TG-3' (SEQ
[hr G u Arg Asp é Leu Ser Ala Ser Ju 245 25
255 Ala Phe Ju

Aleu He Asp Gy Leu Leu Gu
THZ (VLO2)yr 260 6’5T CATGEGCECGAGASATECABMICGAPSTANE-3' (SEQ
\213> Ni coti ana @ﬁm)<220> <221> CDS <222>
(1162 2092

400

Ac

/l—'-l\\-n\r\ \\r‘

[CITEY ete tor dEL IORA (PRI G B oy (SEQ D NO128

G2 (OCS) 5-GTAAGGATCTGAGCTACACAT-3' (SEQ ID NO:27)

Example 2: Transformation and analysis of tobacco plants

Selected clones of the binary cDNA library were transformed into Agrobacterium tume-
faciens C58C1:pGV2260 and (Deblaere et al., Nucl. Acids. Res. 13(1984), 4777-4788)
and incubated with Streptomycin/Spectinomycin selection. The material used for the
transformation of tobacco plants (Nicotiana tabacum cv. Samsun NN) with one of the
binary clones as depicted in table 3 was an overnight culture of a positively trans-
formed agrobacterial colony diluted with YEB medium to OD600 = 0.8-1.6. Leaf discs
of sterile plants (approx. 1 cm2 each) were incubated for 5-10 minutes with a 1:50
agrobacterial dilution in a Petri dish. This was followed by incubation in the dark for 2
days at 25°C on Murashige-Skoog medium (Physiol. Plant. 15(1962), 473) supple-
mented with 2% sucrose (2MS medium) and 0.8% Bacto agar. The cultivation was con-
tinued after 2 days at a 16-hour-light/8-hour-darkness photoperiod and continued in a
weekly rhythm on MS medium supplemented with 500mg/l Claforan (cefotaxime so-
dium), 50mg/l kanamycin, 1mg/l benzylaminopurin (BAP), 0.2mg/l naphthylacetic acid
and 1.6g/l glucose. Regenerated shoots were transferred onto an MS medium supple-
mented with kanamycin and Claforan. Transgenic plants of lines as depicted in table 3
were generated in this manner.
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Arg Pro Leu Al a Ser
Ser Ser Thr

Leu Ay Ser Gy Lys
ccc aat ttc tec ttt
cca aac 145 Ser Pro

ﬂ

Ser

Ser Thr
gca act t
Asn Phe Ser

"f‘gﬁuleﬁ? PSR Sin

aCc _ddgd

plfeide

Ia get

Leu Leu Leu Ser
10 15 gtt act gaa aat cgc gag ctg ggt tct
wQ@iosassl ea act ttc ata tec 97 Val

Pro Leu Ser

Thr G u ASPCHEPRR0G/ L3555
Phe He Ser 20 25 30 agt
gtt cac agt tgc agg
Phe Ala Thr Ser Val

n 35 40 45 ggc gtt cga ggt tat
aag tct ttg gac 193 Ay

\P,grtlemc@N@ vyltl'rrgher@y s
ligoe iASranbEerfiGtobees

Ranthpgy Ser |

ata ccc caa ¢

ot oD A1 II

bEgrregonding |
3AdlténgtygaDRAY

unGEen

gaa aat

et di?q gga—eta

‘%ﬁg@@“ I

l)

[ SESIPS A

[SeEEP@l Leul Asp
t SEQIRNQ@GE gec cct
tea 289 Asp

Ea§000R08893 t
Lys Ser Al a |

REQYP N1 a
ro @n Tyr L

€IpEEe¥CIpR1 pro-
Bdade/

9 Asn Tyr
SRS

oL QN \Egg%lg

G2y

+ o0 oot ot .o
atg—gar—arg

rag tea 337

él%ﬁ’/nipgotease

aac
ASp Met Phe Thr

@IuAspAEnF

OSEQ/HD NQ: 7 Al

GlpBtlike protease

L BV
cca
Met
er 100 105 110 gaa

Gtingss). The

tt'@f‘s 0 IT9§

agt _gee act gag gat agt a

55 19E5rAh, o8 e i AFABRnGHY o7 e tElBad i iisjras detected
vissPaRiwithdhe gligonaclpotides Ghand g (see Tarle 2xand aerongja ONA pre-
qt@gecgm@m tectrargeARIinds M dqdeytidd. ToMis end,ITAIKRATaq BNA poly-

ra Eva f&raB e\éf Ftﬂls p fo in A3Ru {:Z’tﬁrersmstruc-
ofbedah g 0@0 boia ﬁ%ﬂg &

et oA ciog o

?W@H

a tct

rmvg}‘uch clone

GEad bEen uded)fotithe ﬁmsfdr#&tldﬁ(hcﬁij&s]témp@mfoaga’mteabgan as the

BER p

gbgltlg? GOrgFotl Frﬂntu

(396 RaEmaYh

cls' g

Grderpptanes a‘léﬁtf C@g'*é{a%&

&ﬁdéﬁﬁcat

dige Glt i
? é’af'

a{gpfb afe, Eﬁ%ﬂtlcal cleav-

eétrb:gen enzymes

actpdcast pravfithgt the coaegmnd@ngawdw@H@eﬁimegtaéedAﬂrgtrﬁs reanner, the

Visdertloficidn@Y wake ddREteBliRthe r¥shectiettralsden@ lplahi lindd
ttt atg tgg ttg gat

YR val Ala G n Phe Met
Lys 195 200 205 cct

Jade 2api e felgwd

Trp Leu Asp Tyr Asp

aficid gt

Asn Pro Ser

@s 48ficted in

HAfrer tCsHRbR R bedhdradeferre@ntd 86il, HECplante werd oB@érvétﬁﬂr 2-20

Wb ik Gredgrgutt for b méﬁﬁ%’%g“f&@*e sty

80Q 393 = 00L0 111 @a Fa©80

tgenicgiants eblings d

it

hat trans-
1vere similar

(Eh phdivtypéa Th&blanfeshowled sEf?éreGhlbrdglsaa@dion%bﬁhthnb@r&NtﬁSerardatlon

h %ﬁec@

aca gtg

s ep Bprs el

Lys Ser AspH e Tyr Thr Val

tgc aaa tea gat ate
g”%%g tat 769 Ala Tyr Cys

Asn Cys Ay Mt Ala Tyr 245

Banpieb3.igquence gealysicef thé glonés ctg tea ctg gga aag
aag ggg ttc cgt get 817 Gy Gn Ala Ala Met Leu Leu

o N wet iy

ced

ys 4

Phe Ar
ed3nd Up

& Eshedector cihe

c%%rgsponding full

adergtmalang SEQUEX NQI 1. BEQ IRsMOIdris genticethto #tg6205007/SEQ ID
Lny: 1 5P thleYoveNapirfFegtonS An open reading frame of 867 nt (pos. 2-1162) en-
codes for 387 amino acids (SEQ ID NO: 4) with highest identity to-ClpR1 from Arabi-
dopsis thaliana-. Sequence homology suggests that the 5'-ends of SEQ ID NO:11 and
CipR1 from Arabidopsis thaliana are very diverse and that nt006066004r is close to
being full size with respect to ClpR1. MS-Analysis of isolated ClpP Proteins from Arabi-
dopsis indicate, that the mature CIpR1 is several kDal shorter as suggested by the
cDNA Sequence (Peltier et al. 2001, The Journal of Biological Chemistry 276,

99.16318-16327).
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275 280 285 tec agt gga gca gtg ata gat atg tgg ate
agg gec aaa gaa eta gat 913 Ser Ser Gy Ala Val e Asp

wORW05054284H e Arg Ala Lys G u Leu Asp 290 295 3POI/BBR04/013555

aac act gag tat tac ctt gaa eta tta gcg aaa gga gtt
gga aaa 961 Ala Asn Thr Gu T§ Tyr Leu A u Leu Leu

AEQ Iy NORywisiullssquarted @hd 844l Bl helfamtian abihegderegsunding full
gng;trgagn%%(?jﬂs Na' t3— 8?6 IE)%OZB?E m%'ﬂ@cag’c; S%@BQD%@ Zé%f?m overlap-
PNg 'EE'G“#@@ oe%regémgémﬁe@ﬁ@aﬁ (RPgat bééﬂa%r%oa%%forﬁ?g amino

@Qids{SEQIDNO 4T witlapighbst idértityiatClpR2 fradFAtabidapss thalthna.
Ala He Asp Tyr Gy He Ala Asp Lys e He Asp Ser 340

g{fglﬁ:? Og{qﬁwg%@"aat L%‘f%gé;ﬁ‘ggagfﬁg'@ﬁagﬁaac t%}ggf tscontalns an

Apgn Asadinbyfran® 9f @6untHintS-183) elicadity fDr@B@nﬁm)aci&S(SEﬁ ID NO:22).
(& %@w@ Eid @ IpPE FroROAr Bﬂb 88 thali
A PR g GOty oen

Al a Pro Ser 370 375 380 ggc tec agg
t gact ggaag ageggtaatg gtcccaagct ttcaggaaca 1202 Gy

FefurtheCIBPhontdldl $MNA &f 966 hi(SEA! 1D Nogawaamnuﬂed An open read-

Q@ c
i rﬁ%gﬁ% uidpar dee dhdgiy 2 i tEeiER g g
S@ﬂ@mttthtoa%\@hpa'! Rreieln soragg\gabad@ei@ %l@agt(ﬁéa@%ank Acc. No.

aatgszat tggttgtacc 1382 agtat caaac aatcagatag
tgccagtgta tggtataaat gaatatagat ctctctgagc 1442

cege 1448 <210> 12 <211> 387 <212> PRT <213>

inEBtI WanShoysHeledigigione anding siiRyising mapner it thespatyeal expres-
lsmm diaucleer erldoded Elp HeteaSe enéiuimngHneéms ddsentidl fdrtplar@ and that

eruBﬁHea@‘:Y Iha ¥ Hé(p°1 1 by tHe rPe%t §m%‘?| or?é?i in Ex-
§ by

0
CE e e et LorRal cafyu grr 9990 PTRI'P 856 % rarget for
Aegmﬂ?&s Pro Val Ala Lys Ser Leu Asp 50 55 60 H's He
Pro Gn Lys Phe Arg Leu Gu Asn Leu Lys Asp Gy Leu

u 65 7 5 80As Tyr Lys Ser Ala Pro G n Tyr Leu
%%F‘"@F%/‘Z%@iﬁ"%&m#fﬁ)ﬁ“é’ﬁr 859095 Gn Mt Asp Met
Phe Met Thr G u Asp Asn Pro Val Arg Arg G n Ser 100
1495rddr {3 gdnerdte bctiVedpratein Withindidar SAEodRdBp-phstbadd actiddyfrag-

4 séﬁtjo%{) 1£%Eﬁ93h%53é?@m% i G held Busgidned into the

Leygreﬁlpn vastonpQE @MQq;ggerB %tGerpnyir o thiseny thegligonucleotides
Alisplayey iSab. 4 WherEaisetidd atrfplfy Giaypolyrger@se ciddig rédttioMcBNA frag-
Riéht&1hat EiRaih RidoPA BEI rb&HctoR itk€ R was carried out in 36 cy-
cles following standard conditions (for example as described by Sambrook, J. et al.
(1989) “Molecular cloning: A laboratory manual®, Cold Spring Harbor Laboratory
Press), the annealing temperatures being between 45 and 55°C and the polymerization
time being in each case 60 seconds per 1000bp. Cutting the cDNA fragments with Ncol
and Bglll restriction enzymes and ligation into pQE60 cut with the same enzymes de-
livered expression plasmids that were transformed into E. coli. Expression was per-
formed in E. coli TOP 10F strains (Invitrogen, Karlsruhe, Germany) following induction
with IPTG. Standard protocols (Invitrogen) were followed.

Enzyme preperations were achieved by breaking cells in a French-Press in 100mM
Tris/HCI, pH 7.4, 2.5 mM EDTA, 1% Triton X-100.

The expression products were purified by affinity chromatography on Ni-agarose where
appropriate. The manufacturer’s instructions were followed (Qiagen).
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165 170 175 Ala Arg e Val Tyr Leu Ay Met Pro H e Val
Pro Ala Val Thr GQu 180 185 190 Leu Leu Val Ala G n

wWob@shNeRs3rp Leu Asp Tyr Asp Asn Pro Ser Lys 1BGI/ERPR04/013555

205 Pro He Tyr Leu Tyr é?'ﬂ Ser Ser Ay Thr Gn
Asn Gu Lys Met 210 215 220 Thr Val Gy Ser Gu
Thr Au Ala Tyr Ala He Ala Asp Thr Met 225 230 235
F4PeA a Tyr Q/s Lys Ser Asp H e Tyr Thr Val Asn Cys

v MNat aQ 2048 20N 2EC (] v /\l & /\l A_Npht Lo
A LAAYAY

=CUT

| GonsEupt Leu GV”@%"\“&F@"@" %%‘GRF@ Al a 260 265 270
Nw_@pm Bro AdB- DETAGRATGHATLYSCOATCTyA G-2USEAdDUY®:28)

Val Ser Lys 275. ABETERECTEGAGHCAED YetQThNASH)
S L

Gy Lys 305 3195-A1AGAPOTPrOTAGETBEAAGOL3' ISEQADINQBY)

e " T i W
e e e i ke ey I By

Gly Gu e Leu Ala An 355 360 365 Ser Arg Ala Met Arg
Y. a Pro Ser 370 375
g %E %jl\f’&éla% ab%%* ﬁ > 1246 <212> DNA
éls 6B F%PSEWQP a'31221> CDS <222>
(38)..(1030) <223> <400> 13 attttcgcga gcttccgtgt

ECIR @g}tp@t,ﬁ{ gy atg gcg tct tgt tta caa 55 Met Al a
Ser s Leu 5 gca tec atg aat tct ctg ctt cca cg

tct tct tct .t_tt tct ct cat 103 Ala Ser Met Asn Ser Leu
Isolated GlpR 2ctivity capebe weasyrre asdesaribed KYVeo eball $98@The Journal of

Bidloditl ChemidtgR6aapp.LesS8-L6P1) @sﬁl&u@&@eﬁ@%ubétﬁaté’@ﬂjch as N-

§§|E LkgtTyE-Zil-aan%—é?h%ﬂig?c%u?%’hgée@gm&{ ;rg@gécg% %’tlc %%vage delib-

e%ﬁ—gnmﬁn&qth UM, whieh ganp batdgte@tqd feiogmetsigally (emission at
I@mnMIb&eRlnaloNag390anﬁys Ala Ser Ala Lys e Pro Met Pro

Bifhdaf 42a ?Q c%t&naﬂmﬂcﬂgﬁgﬂﬁt& (F%rlgM ﬁlg@ C1r{1f8f:§].?lg-ﬂMC and 1-
Eﬁ@ugé}ipégpzwm Leu AI a Ser e Ala Al a

The assay is suitable in for high throughput screening in 96well and 384 well format.

Screening according to the above mentioned assay provided the following compounds
of the formula:

cl cl
H
: N
@im . “ formula (i)
H /N\o
or o

@ENi( formula (Il)
7
N

or



55 60 65 70
gtt aac get
Wh ewsASN8Ar g
tat ctt gac
cct gca 343
Leu Met Ser
gtg get
Val Qu
Thr Pro
ctt gac
Pro Ser
125 130
gtt
Val
atg
att t

etc
Pro
Pro

aat tct
gat gtg
Pro Val
ate ttt
Pro Tyr
Ser Pro
aac gag
Ser Val
110 115
aga att
Leu

ccg
ccg
Asn
gac
Leu

gaa aag ctt
295 Asn Ser
Al a Asp Val

aat egg ccg

A u Lys Leu

75 80PGBERA4/013555
tec c%t cag etc atg tct tct

Asp Hél Phe Asp Ser Pro G n

Ala 90 95 100cHag gtt gaa aga tea

cac cga ccg @ga act cct 391 Gn

Ala Tyr uHs Arg Pro Arg
cca cca gac tigy,cca
gt t tt 439 Pro

tct atg ctt
Pro Asp Leu
y Arg lie Val T)grmb}ag”é_zo
ctt~Sytg ccg gca gtg act gad €ta
487 Ay Met Pro Leu Val Pro Al a
Val Ala Gu Leu 135 140 145 150
ctg gat ccc aag gaa ccc att tac
ate 535 Tyr Leu G n Trp Leu Asp Pro Lys
Gu e Tyr He Tyr H e 155 160 165 aac tec aca ggg
ace act cgt gat gat gga gag acg gtt gga atg gaa 583
Abowibgra ifhibitichof tHerenkiime .0 Asp Asp Gy G u Thr Val
Gy Met Gu 170 175 180 tea gaa ggg ttt gcg ate tat
gac t ccompgurat of fomaulatt aaa aac gag 63[C58er Gu Gy
€ Ala He TYW ASp Ser tgu vet—amn LZSE_i.O\sb Asm— G
gt cag gee tiE)c eta tta 679 Val Hs %EPEQ@;I Cys Val,-
iy Ala Ala dilp Gy An Afa Cys Leu Leged80 205 210
CTTU tTCU gCQJ gga ace ddag gyt aaa egg ttt—atgatg—cca
cat Leu Ser Thr

e =

20

25

Phe
att
gec
Ay
€99

ReGugifte L8

gec aaa 727
Met Met Pro
cag caa cca
775 Al a Met
Leu Met Pro
gee aaa gag

§9255

act ggg aat tec
Begustee Lys Hi s
270 275 get aac

H s
cgt
H e
Al a
gtc
Arg
260
gtg
Thr
gta

Al a
gta
G n
235
att
Al a
ctt
gag
Ay
atg

Ala Gy
Lys 215
cct tct
Gn Pro
240 245
aca aat
Lys Gu
gtg gaa
act gta

Asn Egctidial GiganiShr
aga agg cca tat tac

Lys
220 225
tct ggg
Arg Val
agt gat
agg gat
Val H e
eta eta
871 Leu

Val Met

Ady
230
ttg
Pro Ser
gtc ctg
ata 823
Thr Asn
tea aag
Val G u
Val
atg
Arg Arg

Lys

gcg
atg

Arg
atg
cct
Ser
att
Ser
Arg
cat
Leu
265
gat

Pro

SR [ RoTERulBls sittssainds)s GPR1Lys AlBbiconss ool

ttt gga gtc att gac agg att ctt tgg cgc ggt caa gaa

8EQ i@} NOZO@nfhd/adlds ! Asp A ]

Arg Gy Gl(n ad ual LyseﬁéﬁC%S df;:' 81305 lﬁ%gldﬁzgﬁs H%Hha-rr{ao
t cct tea gag gaa ttc gac aag aat gca ggg att

gﬁ&l%rN@ :3naclpismcidsgequancePr CIBB2 G INiGtianBHabatspmLy s

Asn Ala Gy H e 315 320 325 aaa age gta gta tga

35

40

E&t@%é\ﬂa?@%&ué gé&ueﬂgee)m a@l IBS at lcc%a a?abla(c):zgml'ys

SEQ ID NO:5 (nucleic acid sequence) ClpP3 Arabidopsis thanliana
SEQ ID NO:6 (amino acid sequence)  ClpP3 Arabidopsis thanliana
SEQID NQ:? (nucleic acid sequence) ClpP4 Arabidopsis thanliana
SEQ ID NO:8 (;amino acid sequence) ClpP4 Arabidopsis thanliana
SEQ ID NO:9 (nucleic acid sequence) ClpP6 Arabidopsis thanliana
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at ggagaaga acaaat agac tgaccaaaat cacattggcc gcagactgcc
ttgtttcaaa 1130 tcacttggta aatgtgaaca tgegattagg

wagaansaesanc ttaaaggatc ttgaaatatt 1190at gat aaaeCT/EP2004/013555

tgtaatgtgt ttgttcgtta gcaatagtga atacaatctt caactc
1246 <210> 14 <211> 330 <212>%PRT <213> Arabi dopsi s
thaliana <400> 14 Met Ala Ser Cys Leu G n Ala Ser Met

T RR rftio 0 BaferiS) ShPS rPRiersiTpend”
Arg Asn Leu Lys Thr Phe Arg Tyr Ala Phe Arg Al a Lys

AEQ #3 N\ 4 (rB6leiDacib sequente)e CipRY Met NRotiark abheiginAs n
Pro Lys Asp Pro Phe Leu Ser Thr 50 55 60 Leu Ala Ser

Asn Ser, Pro G eu Leu, Asn Arg Pro 65
%@M@Ka%ﬂ A $eqence) bX‘?’%}Pro Hanabacim, phe
Asp Ser Pro Gn 85 90 95 Leu Met Ser Ser Pro Ala G n
\GHQ NN Y ioadid S8cuehid u
ArgQ Pro Arg(n'?%[e Pro PrqgI Pro) %R:fleu é&%ldé@rglsjtﬂ%h%é
Leu ASRI 115 120 125 Ay Arg He Val Tyr e Ay Mt Pro
ISRQ B NG 4 (amnino geifl seavencel CHIR3135 Armbidopeis\haniiaoa
Ala Gu Leu Met Tyr Leu G n Trp Leu Asp Pro Lys Glu

SR PR PR shelty Duleat Rridphe ol

Gy Mt Qu Ser Gu Gy Phe Ala He Tyr Asp Ser Leu

BHED 350t 99 (drtinéheid sequenys) ASIpRA u VAtabidopsiShiianvaha Cy's
Val Gy Ala Ala lie 195 200 205 Gy G n Ala Cys Leu

%@&S Ala Gy Thr L a%LsAr .Phe 210 215
q\ﬁ(w%'% ?ﬁ%ﬂeﬂg INe: Arabjdepeis thanignay g
Val Pro Ser 225 230 235 240 Ser Gy Leu Met Pro Al a

Wi Vi
%Q E ﬁOAfé (alnﬂh'o Smé\"sgqtﬂn@ei-yélp? llkgu a{léa%fogggé e ag

Thr G 260 265 270 Asn Ser Val Gu Thr Val Al a Asn
VEQ %Kl%%(mmlgicmﬂ spauense) GpR1275 Ngotiaresabaguusl a
iragrhert) Al a Lys Gu Phe Gy Val He Asp Arg H e Leu
Trp 290 295 300 Arg Gy Gdn Gu Lys e He Ala Asp Val
Val Pro Ser GQu Gu Phe 305 310 315 320 Asp Lys Asn
AREQ B 9'%%@9@109@& spguencs) GIpP2330 Nizotpnaltsbacuum-

Zagmentll 2> DNA

SEQ ID NO:21 (nucleic acid sequence) ClpP6 Nicotiana tabacuum
(fragment)

SEQ ID NO:22 (amino acid sequence) ClpP6 Nicotiana tabacuum
(fragment)

SEQ ID NO:23-33: Primer (nucleic acid sequences)



10

15

20

25

30

35

40

<213> Arabi dopsis thaliana <220> <221> CDS <222>
(66)..(983) <223> <400> 15 agatcgttat cgtttcgggg

WO emsaggenc tttcactctt tctctctctc tgcaa aaag GPCEHEBHO4/013555

atg gag gta gca gca gcg act g a g age ttc aca acg
ctt cga 110 Met Gu Val Al a a Ala Thr Ala Thr Ser
Phe Thr Thr Leu Arg 10 15 get cgt acg tea gcg att ate
Cr .tct aca cgt aat ctg aga tct 158Ala Arg Thr Ser
Ala lie e Pro Ser Ser Thr Arg Asn Leu Arg Ser 20 25 30
aaa ccg aga ttt t t tea tct tea tct etc aga get tct
ct.t tTeg wsatof n06ledr éncedédt GlpAprgtelbe irGe meBerd fSeidedyingherbicides.
Leu Arg Ala Ser Leu Ser Asn 35 40 45 ggc ttt ctt teg

t ace tct a ac tta,tgc 254
&y e @epsthimpldh 38 Tihas) 1 GiodiPigass o ser Asp
Leu Cys 10 50 55 60 ggc get aag ctt cgt gcg gaa teg
ctt apt C‘s%ﬁacﬁédafrcﬂﬂlhetérbué Eénsitdihg Sﬂélpﬁwpréﬂeﬂsé-)@pﬂl@klrotease

%glél ? ec%'ﬁF’g%F% S:?aé?p? 4(:‘; §te§§éj?'%§{@%a%f9 eﬁ?% gﬁtt at a

cct ttc tea aag 350 Ser Lys Pro Lys Arg Ay Val Val
Thr Myt ‘éaldoter frynp tHagroSie corlsisting 0f 8pRAChréfeagds) TPR3-Pitease,

gca cac f .GCt cct gat ttg gca tea tat ttg
ttc 398 ?@R@@?ot%éae Is Qu Gn Pro Pro Pro Asp Leu
Ala Ser Tyr Leu Phe 100 105 110 aag aac cga att gta

tat td)g diipPdikerptai¢aset c gta cct tea gtt act 446 25 Lys
Asn Arg He Val Tyr Leu Gy Mt Ser Leu Val Pro Ser

al Thr 20 1 tg ata c ttt ctt

e & 'aeézy %aaiae C@&B fgﬁ{y 3 GlpFeifofeate FPBPYSAD:
AIaGIuPheLeuTyr Leu Gn Tyr u Asp Gu Gu 30 130
135 140 %aw&éiéaaafse% ncé With tREnidiélc 866 sbs@er@etshe\ﬁﬂm SEQID
aca ace W3aat ggt 542 Lys Pro He Tyr Leu Tyr e

Asn Ser ny Thr Thr Lys Asn Ay 145 150 155 35 gaa

aag ttg ggc tat gat act gag get ttt gca ate tat gat

gtc a)g 2RUucHiciadil SediRincEwhichy bwifg ﬂbfﬂérd Herdb@ofthE genetic

2aa coa EoREl e dg%ks%@ Hort ¥ %%%pcacgdg qg%ﬁ& 2 i SEQ 1D

638 Gy NP4y backtsansia§ngradH e Phe Thr Leu Q/s Val Ay
Asn Ala Trp 180 185 190 ggt gaa get get ttg ctt ctg

act 49! AdindRAaGaR Akt ety %‘?@‘a{&%e%ﬁe%cégh%m%;:’b%ﬁo3
195 200 QW'S%E%M“&%@&Q’& t3%fthtaSét @aaft %ag
cag ccc att get cga ttt 734 Ala Leu Pro Ser Ser ThrH e

Met R Sahiucidid'aditi SediieRcé\bAcdirg 4 bgangurngng x]:éngr?s(?n aa

ggc caa gca act gat gtt gaa att gc g aaa gaa a
aag cac 782
a) anucleic acid sequence with the nucleic acid sequence shown in SEQ ID
NO:11, or

b) anucleic acid sequence which, owing to the degeneracy of the genetic
code, can be deduced from the amino acid sequence shown in SEQ ID
NO:12 by backtranslating, or

c) afunctional equivalent of nucleic acid sequence shown in SEQ ID NO:11
which has an identity with SEQ ID NO:11 of has at least 69%.

5. Anplant nucleic acid sequence encoding a ClpP-like-protease comprising:



Gn dy Gn Ala Thr Asp Val GuH e Ala Arg Lys GQuH e
Lys His 225 230 235 55. ata aag aca gaa atg gtc aag

wWee@sna0283 ea aag cat att ggt aaa tec 830 H e LBGI/EP2004/013555
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Gu Met Val Lys Leu Tyr Ser Lys HisHe Ay Lys Ser 240

245 250 255 60 ccg gag cag at t54gaa get gac atg aaa cgc

ccy apa tauddit acigiseqaencd WithRhe nGdieic @cid sdqaeridelshdlvd in SEQ ID
Asp Met LN'(?ﬁr?r Pro Lys Tyr Phe Ser Pro 260 265 270

act gag gef gtf gaa tat ggg ate att gat aag gtg gtt

tac aat gaa 926Thr Gu Ala Val Qu Tyr Gy e He Asp

Lys @l \huclgic adid seflienca ihidgowihgdo dupdappnerge of the genetic

gac aga 4QRe Wdn &t@e%céd g@@ t\ﬁ/éa Em@?a@dggecg@ﬂc{%vﬁiﬁ SEQ ID

Arg d r
Lys Al éﬁ”%’d%& t'@ﬂc" att tga atgtcagaac
t gt cttccga aatcccatga ttaacaggtt 1023 Leu e 305

ggagag)ct taafuﬁétﬂﬁbgécﬁ&\'f‘aléﬂtog H99a8 beid %9&!9&%@%0\% “REEQADNO: 17

et agt aatgE e Eenny Ml D NG 20! 55 At Rgdet % aaa

ccata tgtgtaggct tgtgaatgcc tagaaacagg attggtgtat 1203
8.t compal @eﬁt@é%tﬁttﬁéGctﬁﬁtgéﬁé fadéarldngodetBOipsptéfdasd @ncoded by a

2 e Al B S e o

Leu Arg Ala 10 15 Arg Thr Ser Ala He He Pro Ser Ser

Thr  ArgexisessichucalsgttSesmbrising20 25 30 Pro Arg Phe Ser

Ser Ser Ser Ser Leu Arg Ala Ser Leu Ser Asn Gy 35 40

45 Phe Leu Ser Pro Tyr Thr Gy Ay Ser He Ser Ser Asp

Leu 63 tigycogHrobaeonences,ia oegwbﬁrl@kw%w@ a nygleic asid sequence
Asn Pro laswla@madﬁ?helalﬁeB SHar5;8%er 65 70 75 80 Lys Pro

Lys Arg Gy Vval Vval Thr Met Val H e Pro Phe Ser Lys

Ay 90 95 Ser. Ala Hs Gu Gn Pro Pro Pro Asp Leu
Al a %’Sr ﬁ?‘?’é'fi%%el fWFéWEg'ﬁiWL%i(% H O Ash Arg H e Val
Tyr Leu Gy Met Ser Leu Val Pro Ser Val Thr GQu 115

120 §5L@ch,ﬂ,@né¢gﬁ d‘Nag B).Phe Leu Tyr Leu G n Tyr Gu
Asp uGIuLy313015140ProI|eTyr Leu Tyr lie

Asn Ser Thr Gy Thr Thr Lys Asn Gy Gu 145 150 155 .
10 1A edFompyisng ranmxpresiion Casselie aspiaimed in ¢laim Tyr
Asp Val Met @y 165C 170 175c Tyr Val Lys Pro Pro lie

Rhe T, . 85 190

95 Wi Pl Sototifs el ol SRl s s

Arg Geflaim 4, 3956 gogpdmg;a polypeptide with the activity of a Clp protease, an
expression cassette as claimed in claim 7 or a vector as claimed in claim 8, se-

lected from among bacteria, yeasts, fungi, animal cells or plant cells.

10. A method for identifying substances with herbicidal activity, comprising the follow-
ing steps:

i. bringing a nuclear encoded Clp-protease into contact with one or more test
compounds under conditions which permit the test compound(s) to bind to
the nucleic acid molecule encoding Clp-protease or to the nuclear encoded
Clp-protease, and

ii.  detecting whether the test compound binds to the Clp-protease of i), or

iii.  detecting whether the test compound reduces or blocks the enzymatic or
biological activity of the Clp-protease of i), or
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Leu Pro Ser Ser Thr lie Met lie Lys Gn Prolie Ala
Arg Phe G n 210 215 220 Gy G n Ala Thr Asp Val Qu

WO p@spbasArg Lys Qu lie Lys His Iie 225 230 2BSI/RED04/013555

Lys Thr Gu Met Val Lys Leu Ia%ﬁ Ser Lys Hs lie Gy
Lys Ser Pro 245 250 255 Qu lie Qu Ala Asp Met
Lys Av.g HKetectiygwhygthePthe t&sticomipourichreddéds &aitocks @heédranscription,

Al a Val ' Vady Tyr Asn G
ng 275 J80 3 o elerlo R b AL et Ser
Asp Leu Lys Lys Ala G n Leu 290 295 300 H e 305 <210>

17, <Alhethed Gis<klifed DNlair2 18 whisraim thealip-pretbaselisn <220>
<221> CDS <222> (45) ..(755)<223> <400> 17 gcggccgctc

caagattcat, cc .GaacLct caacacattc aact atg cgc ca

56 VB Acgosr TEhine Qiogh G alng OLGRP SPLOlpEES, SIRF 2:gipease,
aga ate &pPIpwtense, CloP4trroteass arkDGIpPBepratahsaslios Lys

Leu Phe Asn Arg Arg e Asn Gy Thr Pro Leu Asn 5 10 15

20 a aqt aga, ttt tat ta~a cca_at at a
gag She eercid 8o qple (ot ad pGBRY;of 6o, S S pftidce,
Pro Met VR4pwtegsg; ¢ s Ser 25 30 35 tea aga gga gaa

agg get tat gac ata ttc tea agg eta tta aag gaa 200

Ser g U Ala Tyr Asp H e Phe Ser Arg Leu
Leu @;s gl%%a@{%ﬁebga att att tgc att aac ggc ccc
att gat gat tec act tct cat gtt 248 Arg He He Cys e

Agn @ ieffiod abl cimirdse inAs@imSED, whereirser Hi s Val 55 60 65
gtt gtt get cag ctt ctt ttt ctt gaa tct gag aac cct

tct aag cct Val Va] Ala n Leu Leu Phe Leu GQu

Ser @3 u Z@qpé?’g-pggtpaﬁ,@ @PB"%PW%"W'%@P”@&GU%&C& Whigh com-
etc aac tpdsesca ggt ggc get gtt aca get ggt ctt 344 H

e Hs Lys Tyr Leu Asn Ser Pro Ay Gy Ala Val Thr Al a

Gy Leu 85 90 95 100.gca ate tat gat ace a cag ta .
ate cga fot Bkl Bnée vih YBTUREE afd SagjErag Shown in
Thr Thr G n $EQIBNOA,grSer Pro He His Thr e 105 110
115 tgc eta ggt caa gca get tea atg gga tec ctt etc

tta get a t A40 L Ay & n Al Ser Met
ay Sor 150 Blobkipck Seaetociichsfin b s degileritiof the oe-
ggt gag aga Bgie ¢asle, earcbe dedusad frga the @minp acidseauance shown in
cac 488 Al a BE® I8 NOG by Bk thelatied, okeu Pro Asn Al a
Ser Val Met He His
i)  afunctional equivalent of nucleic acid sequence shown in SEQ ID
NO:1 which has an identity with SEQ ID NO:1 of has at least 50%;

b) the ClpP2-protease is encoded by a nucleic acid sequence which com-
prises:

i) a nucleic acid sequence with the nucleic acid sequence shown in
SEQ ID NO:3, or

if)  anucleic acid sequence which, owing to the degeneracy of the ge-
netic code, can be deduced from the amino acid sequence shown in
SEQ ID NO:4 by back translating, or

iii) - a functional equivalent of nucleic acid sequence shown in SEQ ID
NO:3 which has an identity with SEQ ID NO:3 of has at least 50%;
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135 140 145 cag cct ttc ggt ggg tat age ggg cag get
aaa gat ttg acg ate cac 536 Gdn Pro Phe Ay Gy Tyr

W®2005@4283E N Ala Lys Asp Leu Thr H e H s 150 1BGI/EB®04/013555

aca aaa cag ata gtt egg gta t% gat act ttg aat gac

eta tat gca 584 Thr Lys G n H¥@ Val Arg Val Trp Asp

Thr lopu Ablé CisR3-treteady s elcadddby 4 nlcléic acititeqaanceositich com-
aca gga cage ct ata gaa ata att caa aag aat atg gat

agg 632 Lys His Thr Ay Gn Pro He Qu He He Gn

Lys Asn Met Asp Arg 185 190 195 gat tat ttc atg aca

cct gaa dag qouyckipachseduencegyith tHeanwdeaic geitd sé@iends jshown in
Tyr Phe Met HpqyROE rdu Ala Lys Gu Phe Gy He H

e Asp 200 205 2Qio gaa gtt ata gat gaa cga cca atg get
tta gta act gat get gtt gca 728 Gu Val He Asp GQu

Arg Pro Nt Alnucleinaoithseduencawpichl ewivg to tNealegeseragpof the ge-

22t5&?t gaa gn%ti@é‘@d%ééh Bédedifed iR ﬁﬂeanﬁéﬁ&a%a%a @encgsscr)lown in
gct gt aat ac | a,Lys 3.u S y Ser Ser

235 tgat ctcat&cg@gﬂ c#?%acfktlhtga@@%'fj?’aa‘ccatcgct aa

ctagttctcc attttactta 835 ctggtgtatt tactttctag

tattttattif) galfgadvagieduiarhtatiricid Adidbéduen8dBhown in SEQ ID

225553, R0 e A i e O g

Lys Leu Phe Asn Arg Arg He Asn Gy 10 15 Thr Pro Leu
Asn Sr Ses ClpPal-phoigadihis eheoddd by ¥auclklcacidrszqlveticeMaticl? Bom-
25 30 H %ri%éj H's Ser Ser Arg Ay GQu Arg Ala Tyr Asp
He Phe Ser Arg 35 40 45 Leu Leu Lys Gu Arg He e Cys
He Asn Ay Pro He Asp Asp Ser 50 55 60 Thr Ser His

Val Val Val AlrucBicadicseduencédvith theunu@laic Ssd s&juends shébn in
70 75 80 Progpey g-pe:Fp He Hs Lys Tyr Leu Asn Ser

Pro Gy Ay Ala Val 85 90 95 Thr Ala Gy Leu Ala He

Tyr Asp Thr Thr G n Tyr He Arg Ser Pro 100 105 110 H

e H s Thil) H @ rogleid aqid skqueatewhich, gwing Bethedegemracysefithe ge-

kfu kfu é15 héfic datle, bavbé\baduled f@Wth@;?iﬁ%gcigsiﬁqﬁdfe I§|hown in
er / [ a

e Eﬁ S %I n Pr g‘%&]@wl& éi%%%glg?&%oﬂ; Gn Ala Lys Asp

145 150 155 160Leu Thr lie H's Thr Lys Gn lie Val Arg
Val Trp ARp afundtienalAgnivalent df Huclkicadhs seduencd giowM ia SEQ ID

Lys Hi s Thr A ; ; .
190 Asn Met ﬂ%7ﬂhgbh%'% @y%@%@ﬁ?@rﬁ "?2 %?‘gs é? %""St 50%;
Ala Lys G u Phe 195 200 205

e) the ClpP6-protease is encoded by a nucleic acid sequence which com-

prises:

i) a nucleic acid sequence with the nucleic acid sequence shown in
SEQ ID NO:9, or

i)  anucleic acid sequence which, owing to the degeneracy of the ge-
netic code, can be deduced from the amino acid sequence shown in
SEQ ID NO:10 by back translating, or

i) afunctional equivalent of nucleic acid sequence shown in SEQ ID
NO:9 which has an identity with SEQ ID NO:9 of has at least 50%;

f) the ClpR1-protease is encoded by a nucleic acid sequence which com-
prises:
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Gy He He Asp Gu Val He Asp Qu Arg Pro Met Al a
Leu Val Thr 210 215 220 Asp Ala Val Ala Asn Ju Ala

Why®saha28lys Gy Ser Ser 225 230 235 <210> 19 RI/EP20441713555

<212> DNA <213> Nicoti ana tab;gum <400> 19 gcgg cgctt
gcggacaaga taatcgattc aagagac gtatttgaga aaaggaacta

60 t gat gdpat aa muagic acid aéqueinag adth ttied ngele) g asidgequence shown in
ggaccaggt g ctgag tccatctggc ttcaggtgac

t ggaagagcg gt aat %!\%1%a%gactttca ggaacaactg 180

ttgttccctt atagtttcga ggaacaaagt tgctggttac ttggtctgtg
ccggt at adl) 240nuleicadid gequenaaahxhcawingtid tHeadpg@aeracy of the ge-
ccttgtttga golgt Qéd’é%aﬁ‘BQGG&%eUtfro'ﬁQﬁe %ﬁﬂ@%&l@tsk uence shown in
at gcacaggt ct%c@ g@g %g b ttaat tcaattggt tgt ccat

360 tcaaacaat ﬁ 15P% %f%t@“ﬁ'la U9 %t aaat gaat

atagatctct ctgatgtcat 420 ttttctttta tcatgttcag

cggccge 47 %%Qc?no%gl eﬁ%%lén?@@@@c?im (Jehte 3hown in SEQ ID

{\Iggff:'g,g?f‘ct Zi‘g@ 50?'95? ﬁ%g&g@gﬁ@ 12(99%3 at least 50%);

t gat gagat a ctcgcccaat ct agagct at gaggaaagcc ggaccaggtg

ct caggct gke CHRI-mroriasé BOShcbisABPh BableicHIRPERBESCe which com-
gt aat ggt ¢ caaactttca ggaacaactg 180ttgttccctt

at agtttc%a 0Jaacaaagt tgctggttac ttggtctgtg ccggtataat
240 gtaactggga caaagaacat attgtagaaa ccttgtttga

gct gt gaadit atsaughpy adid Séfleheswitle trad iuchiiQa€ld agglience shown in
ctgcaaagag ! agerl RatqPpFaattggt tgtaccaggec 360

ggccgct ggc ttcttctttg ¢ttctctctc cgectttctag ctcgacggtt

act gaaaatc 420 gcgagctggg ttctggtaaa tcaactttca

t at ccagt di) caatnucleicacid sequeacewhic 8dwing ¢ theaizggneracy of the ge-

ttgcaggcca apefdcste eadBedédirl froht tﬁ@aa%ﬁ&&m& Sg&iéte SAown in
540 agtctttg Eﬁ{h ﬁgqygb ggraa t act ggaaaa

t ct caaagat g%%gf 9 % 38?3% agt gcccct

cagtatcttt acggccttag tccttcacag atggatatgt 660
tcatgacagp agdusdioAfiaqtivalREOSIREIcRBGEPREIARHCE SREATHhED ID

oat accacag cApsT2PEES %?ége%%&%‘&%#@i@if@é?a?has at least 50%

aatttatggc tgatagtggt tgtacgactt gcagtgttat tttgcaattt

840 & tt tigd CloR4qircleasdisainco grps) & hiidleit @8idEedGénice which com-
attcaaaa? gaaat cct 900 gagcagacta gatgcatttg
a

tttaatat gaat gcaag gaat ccacct acagctgata 960
tgtatacaaa gatacctttt tttcaagagc ggccgc 996 <210> 21

<211> 609 <2a2ZmcBNAaciPdsdpentawith theaucleieadidisedlidfee shown in
<221> CDS <2823 102N0: 1@1&3) <223> <400> 21 g egg ccg

ctg gaa gat gtg egg cgt caa gtg aac gaa gcg gtt caa

cct 49 Arg Pro Leu Qu Asp Val Arg Arg G n Val Asn Gu

Al a Val @ n pnycled achl seguencet whialn catirg tpatbe dagermracytaithe ge-
gtc gec ttt Aefic @R, EPbeEdUREd fr8 the amino acid sequence shown in

SEQ ID NO:16 by back translating, or

iii)  afunctional equivalent of nucleic acid sequence shown in SEQ ID
NO:15 which has an identity with SEQ ID NO:15 of has at least 50%;

i) the ClpP like-protease is encoded by a nucleic acid sequence which com-
prises:

i) a nucleic acid sequence with the nucleic acid sequence shown in
SEQ ID NO:17, or
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Arg H's Lys e Asp Lys Met Tyr Val Ala Phe Thr Asp G n
Pro He 20 25 30 gag aag gtg caa cag tac act gaa agg

w@aa05080283tt ttg tct gtc tea 145 Gu Lys Val Qer/@P1w04/013555

Tyr Thr GQu Arg Asp Arg Phe ng Ser Val Ser 35 40 45
gag gec atg gag ttt ggt etc at’d gat ggg gtg eta gaa
aca gaa tiigc Jagﬁfaleuc atia sédpience whicheowiny td e deglaeraty pf the ge-

:/ggatLitjt ?augt %ac at’ -E)éﬁ Pe %g?ééd?%tnﬁ g%;a{?iéacad seguence Sé‘°""“ n
253 gt gttgct&%%f%ﬁ'gg}gw %‘é‘é%@?ﬁ’@% Qaagct gg t
cttgcaaatt tgtatcgtag 313 aaatatctca actctt aat

gggggaﬁ ﬁ f%ﬁ\ﬂﬁ&%ﬁsi @Waﬁeﬁ te@ﬂ%né?& 4% i cggﬁovtvn in SEQ ID
ctt?t gtggg 4%&5 %af"ﬁ‘é?itf@é 8‘?'8 % With gd Qt1t7é¥ihasatg'east50%,
t cacaatcca gttggaagcg aagtgatcaa 493 acacaaagca

gt t GReeRRI%RI Wigka il chind §¢ caart 2ahRéRIN Aelst &ﬁﬁ&&he% elected

ggggt at CF?HF?C é%%kigt g t&laggrglgggggl H:actq&)i%‘t Clp-protease.

Ni coti ana tabacum <400> 22 Arg Pro Leu Gu Asp Val Arg

Ay A meldd addhifed ifhisy oflaies 0PI 12@r 43, ihdreld s Lys
He Asp Lys Met Tyr Val Ala Phe Thr Asp Gn Pro He 20

25 30 Gu Lys Val Gn Gn Tyr Thr Gu Arg Asp Arg Phe
Leu $er \gifherdelp-prgteass ismxpyessey in AEANSGRIC PFIANINY O Ayonganism
e Asp G whith ndterallyztentding C@-prolease igron60 <210> 23

<211> 16 <212> DNA <213> artificial sequence <220>

<223> prinmer, <400> 2 aattcgc ccgcet 16<210> 24
5119 32 Q%@Lpsprsfqaswﬁ%tsg Hrig Pmﬁe%ﬁwﬁa@@hw@ aJeshsompound in

<223> pr itmecelkdi@ést oPthedtanageriggnantrgnsgemiccorgariam| ingiagtially puri-
tg 32 <213 fgm &%A%am%aeﬁe%bguv fedform ardf L1 fi ci al

sequence <220> <223> pri ner OO> 25 t'cat gcggcc
gcgagat cca gttcgatgta ac 32 <210> 26
iii. selecting a test compound which reduces or blocks the enzymatic activity of

the Clp-protease of step a).

15. A method as claimed in any of claims 10, 11, 12 or 13, which comprises the
following steps:

i. generating a transgenic organism comprising a nucleic acid sequence en-
coding Clp-protease, wherein Clp-protease is expressed recombinantly;

ii. applying a test substance to the transgenic organism of i) and to a non-
transgenic organism of the same genotype,

iii. determining the growth or the viability of the transgenic plant and the non-
transgenic plant after application of the test compound, and

iv.  selecting test substances which bring about a reduced growth of the non-
transgenic plant in comparison with the growth of the transgenic plant.

16. A method as claimed in claim 15, which is carried out in a plant organism, a
cyanobacterium or proteobacterium.

17. A method for identifying substances with growth-regulatory activity, which com-
prises the following steps:
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<211> 21 <212> DNA <213> artificial sequence <220>
<223> prinmer <400> 26 gtggattgat gtgatatctc c 21 <210>

WQ@7008234083 21 <212> DNA . <213> artificial sequRCIVERDBOC13555

<223> primer <400> 27 gtaaggatct gagctacaca t 21 <210>
28 <211> 24 <212> DNA <213> arTificial sequence <220>
<223> prinmer <400> 28 tataccatgg atttgccatc tttg 24
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fil.  determining the growth or the viability of the transgenic plant and the non-

transgenic plant after application of the test compound, and

iv.  selecting test substances which bring about a reduced growth of the non-
transgenic plant in comparison with the growth of the transgenic plant.

18. A method as claimed in any of claims 10 to 17, wherein the substances are iden-
tified in high-throughput screening method.

19. A support comprising one or more of the nucleic acid molecules as claimed in
claim 3, 4, or 5 one or more expression cassettes as claimed in claim 7, one or
more vectors as claimed in claim 8, one or more organisms as claimed in claim 9
or one or more (poly)peptides as claimed in claim 6.

20. A method as claimed in any of claims 10 to 18, wherein the substances are iden-
tified in High-Throughput Screening using a support as claimed in claim 19.

21, The use of a compound with herbicidal activity, identified by one of the methods
as claimed in any of claims 10 to 16, 18 and 20 for controlling undesired vegeta-
tion and/or for regulating the growth of plants.

22. The use of a compound with growth-regulatory activity, identified by the method
as claimed in any of claims 17, 18 or 20 for controlling undesired vegetation
and/or for regulating the growth of plants.

23. A method for the preparation of an agrochemical composition, which comprises
a) identifying a compound with herbicidal activity by one of the methods as
claimed in any of claims 10 to 16, 18 and 20 or a compound with growth-

regulatory activity as claimed in any of claims 17, 18 or 20, and

b)  formulating this compound together with suitable auxiliaries to give crop
protection products with herbicidal or growth-regulatory activity.
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24. The use of at least one Clp-protease inhibitor identified by one of the methods as
claimed in any of claims 10 to 16, 18 and 20 in a method for controlling undesired
vegetation and/or for regulating the growth of plants.

25. A method for controlling undesired vegetation and/or for regulating the growth of
plants comprising treating said weeds with a herbicide, wherein said herbicide is

a compound which is a inhibitor of a Clp-protease.

26. Clp-protease inhibitor of the formula:
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