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2- Met hyl - 6- sol anyl benzoqui none net hyl t ransf erase as

target for herbicides The present invention relates to
wo b@sosasef 2- met hyl - 6- sol anyl benzoqui none PCT/EP2004/013560

met hyl transf erase whi ch, when absent, brings about

2- @ity ecsolngibehzaquihonkl methyltrandferaseas taagettfar ygbicides

herbicides. n this context novel nucleic acid

seguences co ri SEO D NO 7 and

T Peane RO (RIES I5BE UB8 61 2 J1ME SRV oEGeraiipne

e thyliramsferdseavhiche sdarn abserdnivrings abeltaetasdadogrovéh andechidrotic
I%?\V@%t B;q;ar g& SN ABIIBENA MY cHRBR, %Iehﬁuélén@@&ﬁ%é@&wc’é@d

SRiisg oG RIS R S| b, bk SulRp8dd Rlsons paavatents

anecpro\ddech dlaneevenithe peeseotipanian relatente thedge\af 2-rmetbyl-
@QQMﬁﬂBéﬁioaﬂiﬁdnéTmehﬁ%a’#@féﬂéﬁemrﬁ SIes functiens\wgbivalents in a method

P o By RSP ARAR Gl BB 0 18 e e

caToR@uNnds identifigthyia @woyemmﬂw mW%agbgﬁyldewor growth -

Q@b@?&gS) n general, there is a great demand for the

detection of enzymes which m ght const itute novel

targets for herbicjides. Reasons for .

e Pasiepdnsinie shifentilyinm herbicdessia ?hsrmm@tlm eha dgfined:targgt is

lovien@ovrexbiplpatlS 5, 18T D he G ag/eBORD, ¥V O8al7ar 8%5) In generalf there is a
‘é?&ielﬂgﬁobl‘oF ’th‘éadet&fﬁbh %?ehﬂﬁ{e%@brﬁa{ ﬁ’u gHbESHtiRfE novel targets for

GRrBiokieS. RER5000 o AS s PRI WHICB BES BT efycdsnaoting
oroitnavoplargeds,iand theaorgoinghendearen toddentifyarayet kerbicigal agtive
ngRliertPEieh aredibguishes §gtas eidd das?bﬂaésitﬁé;a $haetunh Beaction,

I?r&%ﬁ?%ﬁtl I?g@ﬁog(fﬁ?%@fgp?%%ﬁga |t3§ath @an’pﬁ) %)Plertegffect on

the gromh of the plant. This may be attributed to the
fasrbctidaathe datecRORBE ncvel taededs efitailsagroer diffitilties sintathelintabition of

B@%H%‘}Wé\g%ﬁ ?oe?mg)haﬁto? Q%?tbﬁol{&%atlﬂé%%qﬁ%n%ﬁésbﬁ$ﬁnher effect on

hatarowip.of thsr Iéé'%ieTh'S mea/rﬁe Yk WHF?&’ o fhefaehihpbipe @lans ayitgps to
sidraatiie \reethbolic tpathmalys werbsa eistayice utnd knowra bl tymat the inhibited

?Wealg Bt Im%ﬂﬁ%fg? %’leaﬁ'l‘éta%yc?pétg\ﬁ%“ Wréyvefr eﬂoﬁw@é‘ Gre

nin

rmaere by anate Tardionrlaetansoy, Espitaly Sode g¥gzymes are
fbresfreédquently fauad @rogener faerliesip thei geantnal df yrabyidapses thakizna than in
WE ﬁ%r é«@ l\‘ﬂﬁtﬁ‘(‘é KOHQS; &09@%1@”%@@ Th"s N8R ideBsHirfhed

ert| on of ansp
mm&@%#@ee@a@ba SIS RAE SEP ORI ArdpoPsis,
whish dnvetve i insertiop of PIRMA oBiraisposagns? ba\ne awﬁtymdeﬁlfrzwer
hahﬁeétédewér@wegﬂqaa.t&@e&teef(cma ORIBSRBioll AVEIOHI BH111R117).
identify novel targets which are essential for the
grow h of plants and/or whose inhibition |eads to a

K ésiheeafiorg eovablechef the eresieahinverdind te isepiify ol targelsorrich are
sbdephaldbths grdvab bEplbats dndniWhbyé maibitiohbéadsttala reddéedrgrowth of

g}?%i%{l %ngagtg gﬁt{)\gd\rl% @8@1@8? Wﬂﬁ:ﬂ arg\é%u%\’eefof %léﬂﬁif fi\g%rﬁ@{j}eﬁ and/or

he "use o
QW%&QUWQW C@'anaU'”Eismst hyl - 6- sol anyl benzoqw none
met hyl transferase in a method for identifying

RAVBls6IG R thROR doRIcR dhRled By RGeS Bl dolfokifuciuy BRciivit
gfil 1ne(§ G %EWP@B%&%“:@%%% anﬁéaﬁ%g{irr@t%glfar ldentlfylng

betjicrlese can be fused to the nucleic acid sequence of
the invention either directly or by neans of a |inker,

R R R A

sel ective purification of the reconbinant target
protein by neans of affinity chromatography fromtotal
cell extracts. The abovenentioned |inker can

advant ageously contain a protease cl eavage site (for
exanple for thronmbin or factor Xa), whereby the
affinity tag can be cleaved fromthe target protein
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the target protein. "Activity": the termenzymatic

activity describes the ability of an enzyne to convert
w@2@alost4smt e into a product. The activity can BPET/EP2004/013560

determned via the increas€in the product, the

decrease in the substrate (or starting material) or

Jhe.decrease in a.s LEi : g ic aci

M B BB BTl o
sequemnst eanshe fageditorthe AUFIBIF 26 SgAHRqe ghep'@I’?’HI?“oq* B Gigectly or
byERiBarRSSTizamker Bisiag tcastomary aorpng eshuiguesa Jbetaffnity ¢aa sarves for
tﬁ‘ nugal i5h Sed E‘%ﬁreﬁﬁﬂl’éﬁa}b s@E&RE HuRbcdtion bhthel rBYGABINAI target

? iR 4 opérably to at |east on §qe(/| controf,
epleirohi MR A ProsiedPemLTem ald sl Etel 1o a
JHavementianedtinkér cehatrantageausly cestain a roieasst egavage site (for
égééﬁIp?é for ﬂ%ﬂﬁ%ﬁ%&@(é){ whéleb el iy a5y 685 5€ tloavetbirom the

. . | .
B e
epnifefrom Quiagery slildar éStepstagl dhe dycdag” GnittagennCpilshesg). the
@@fr%{ Qi EnglRtiBiolses Whieh Eemsiste B4 blitiv-bindirgedpnaieend an

I Nnto the none, . T ' il i

e e i g B g P R PENRAS Bl anc s

krewreasthe GR tagrforp Nowgaann y this cepiexh St caf b attached to

HEMBIRBIZS end bf t?b geding natlsic aofd sequémitrfemersermgm[@ncoding
ene s its of various organisns. Artificial nucleic

@8?%’%@%5%% are also suitable in this context as

| ong as they nmake possible the expression, in a cell

QUCtidiEy” Othg agtiTsenzyniatia apibity degrribde therabilifye of &y erzymectpeppvert a

%ﬁﬁeﬁﬁfbﬁ%‘ﬁ@ﬁg&gﬁﬁ@?ﬂﬂft& eaérI gé;dgtnﬁﬁﬁiﬁéd gi@ tA thcvdesh il the product,

reuderecba s e b aralp ot sari e ey of R RN cpegtic

sefecton oe siacacorbignationeaf at keasiiivp oh the-ahoveraentiaedingraragfers, as a
Inkior 6 &tined pleh6d 60§iAS usage of the organisns to be
ranstorned. All of the abovenenti oned nucl eoti de

sequences can be generated fromthe nucleotjde units

ISxpréssitnceasselialt areexpsessiPnCcasselifefontaiana Npepicagid gegpence

SXBhE [Pl RGIBA lineadprely torat tfast onl geratialcontrol element, such

I I I [ i f .
G5 aipramhler aro. eepSRRbRY, Py Tu e é“?‘?%%ﬁ‘?@?s a terminator.
Themuclaiciagid saqueneyl the PXPrassithrRsse 6@% % eggmalgian%enomlc or
thRpRhrsedty DN Adsdqents tash RNAstquarmet andtheirBemisyothetic or fully
A/ ltﬁét'cpr eaic? SNBHE %ogeiﬁueﬁ&s BR&RPiNIineXN&EiRuIaRPRIMNG an
SYIPRLTP R 8R e Var i ous DNA fr ments. can, be :
exirqhupmpERMalN O ILpOTAleRFO iR genom, APESLERS AiggrygRces In
Wubdtichhranaer syettesided ecobtained hatuealiiion goriain a-mixtuye of aithetic and
&ggﬁ%—xlqﬂ\lﬂ g@rﬁ?ﬁlﬁéf\tg 2isBednsidite valislsticterapybud s sgirents of

> T'inke each other via general cloning
Vapoif QUar'SHs: are described, for exanple, in T.
Maniatis, E.F. Fritsch and J. Sanbrook, "Molecul ar

q\r@fﬂ}iaﬁ AuclBiclRROSRALEREsREHRD suitdBX B thisrdontextas loag as they make
0

SR ety i 1 B i s
wicid seGenpceracsionding todhe inveptianand uitnBe aclyy ot ths g—,meéfm'"d
FRENAY IEMBQinoYmEthYBréhsfarde] ForAxambie, syrfhdic retcleatide

"“Curréent Praotocol ) B wi
ﬁ?ﬂP?’é‘?ﬂ%&“f@%@?@%@”W‘ E% ﬁétegfg 5@ | encevw?ﬁiréa %&ﬁo the codon
"Gpge ahthe arganispeto belransikMeli e, or functi onal ,

| i nkage i s understood as neani ng the sequenti al

%Ifﬁgﬁf gﬁ&en@ntiﬁﬁ&%ﬁé&iﬁe SEQIRRES SarPhe HEMRhicl FORTTE Plucieotide
enments in such a,way that ea

_ [ .way ch of the regul at
e &4 cBeTIce] S\disRisgh HEMSE KWL PYGit: o8 <@ IR tegment
can fulfill its intended function when the coding
sequence i s expressed. "Functional equival ents”
describe, in the present context, nucleic acid
sequences whi ch hybridi ze under standard conditions
with a nucleic acid sequence or part of a nucleic acid
sequence and which are capabl e of bringing about, in a
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nucl ei c acids according to the invention with a |length
of 100-500 bp, or the conpl ete sequences, may al so be

wais@d/of4as3 hybri di zati on. Dependi ng on the nucl BET/EP2004/013560

aci d/ ol i gonucl eoti de used, ¥he I ength of the fragnent
éHndEh@ét%ﬁfépln@tvﬁiL@EG\k&ﬁppmg eomgiepentiry gudeotide urits of ihe double

g ea'é nﬁ%oﬁuglegg#e%ocnan tl%h é@ﬁ"@s ﬂga%r%gl/cél saﬁé)@nrﬂé #fa fridhner known
nm@ usingrthe Ra@gANeamidie Tethed Fet %qh an, ey Press New
;E?N%QBB&QV) (Wh@tf Brepaniigoati wﬂ:ﬂ'eﬂsxon@dssw& vatiaus DING fragments

%I ne at E@aon con akqﬁat%mle'oﬁwééhueﬁké‘%ﬁrﬂ% correct direction

erstao
8AIRG an‘élﬁ]@e??d"eﬁbreéﬁ'“ﬁ f‘]‘?dﬁ Pg aE‘GQUﬂEF Y s&z@ﬁrag@ents are
ﬁrﬂmp evithteack sthef viaggenessh cloring teEhBRIUES B8 aemd%awm dor example, in
5 LisS @ F“tF;i‘t’éth!ntth %aﬁ'FBFUan‘tM&ééLﬂH} M6niRGLARSHLrtoly Manual”,

%m 7892 o ST PR GO #pf'ﬂ%”agggéﬁwiﬁ?@%w Sy,

de mnmalre and LoM. !émwstoExn@rdmemsethQer@ Fusions CalscSpringofgarbor
JrEEH EoldTSinayHarbel, Bevt (o84 )emddh Ausutss, fFQIVI BINA\, BDUkrent

?09%0@?%@3@03%%? e

dken approxi mately 30 C and 45C. n the case of DNA:
RNA hybri ds, the hybridization conditions are

Et%é/e%‘ﬁ Qﬂﬁ%@ %g%p&ré%lé%&tﬁ%ﬁoﬁa@ ﬁé@é Qru‘ﬁaen%io&(’és\’\'ﬁ@éhmg the

ggg%gﬁé %@@9%@5@ ggryéeqb’%%gé%asﬁq%ﬁl cgg{ve | &lements in such a

vaytret abehr efsthw'egr.llatb@\seqhmms,saraaebi ofithe gepeti¢ eantrol elements,
gﬁ@gﬁl% ltﬁté?d’éﬂ fdﬁétldMWl’th th¥6diRG SEUeRLS 1 alprsksby. Wway

anple for a nucleic acid with a | ength of approx.
100 nucl eotides and a G + C content of 50%in the
sheetiorel equivaentshdeseriba e thexpiesdanteentaxt, duaiei eFigssqyesces which

%diﬁémtddgl' §t@hdé¥8 c@h@iﬂ&%ﬁﬁﬁh Hadcléio atiel sevasrice shpa@d khucleic
enetics Qr

R Reatsr 2o SIvEare ceBra® el albun ¥ BegB b figeffm the
em$31md x amatey G-sadanykieaaoquinang Methwiirnsierasen m. ch

the skilled worker is famliar, for exanple as a

flﬂ%%hg%ﬂ tﬁ? h&@r‘? %ﬁ@ﬂg? Ecgdv%m'é‘%&#&ltﬁ hgﬁ_ﬁﬁérgéhqoﬁw ge&)@é@ with a
\eootherf anpquImatﬁhr 10cRQ broPrefareByRr bR, der WH?H'%IP 28 Fepserved or
bthet Reyidriel Whish rgn bexietwolned intheuhainee withiwhidhettie skilled worker is

\?ﬁ?ﬁ Rar bg%éH&%ﬂE?\g W@G@Eﬁre\%d\@érﬁ%uha\ﬁe@rqw% fragh®AB of the

noglsic ackis@eerEmadp e Iw'pa.“&taﬁ"s?st WEs0F i or e compiete
Aequemeh ‘mayl &0 Be esed fur hixrfdirationPepending yonrthe sycleic

I| ond%‘fe%‘ﬁ@e (l?é’d )the LA of tH:esﬁ"%?ﬁérﬁbr Mal @iplete sequence, 6r

QﬁP é?@wﬁcﬁi %wﬁ‘ﬁﬁ’{ RN s RN B G ired b the

hybrigtiztiondhess staaddrd gonditiertserann Tous) fabexarmiaitee Reitiag
SAMGIRRSs hDRA: @NR hysndsctara afloxieelp 8 0T® HinkP than those of
ﬁg& g ]J tICS th a certain nucleic acid
y?m P ﬁ&?mﬁ W% c aci d sequence") and which
have the sane activity as the original nucleic acid
%P@ﬁ@orldfz@ﬁém%m&slafe i irkigrsitocdhdsmeaningy dépending on the

Al o LAl Sl RE SR AL P42 gﬁ& 58+ SRUIERSBBuS buffer

psp&l@@@wdm atopaceEadien gt pefweenrid andrdy © G?K&txl F 0.15 M Nacl,
el@UhM@oﬁmltn cifrate] i 17) oe additanatiy rothp psssescopf Hi%afemaimide, such

fop %ﬁﬁﬂ& AJERE! éhﬁﬁ/e?fd?r% hed Tﬁ@h SRR SoMdHidH3 for
DRt vl L oAa A st il s dpons

D I\IO 7 For exanpl e, such nodi fi cati ons can be
generated by techniques wth which the skilled worker
is famliar, such as "Site D rected Mitagenesis",
"Error Prone PCR', "DNA shuffling” (Nature 370, 1994,
pp. 389-391) or "Staggered Extension Process” (Nature
Bi ot echnol . 16, 1998, pp. 258-261). The aimof such a



10

15

20

25

30

35

40

sequences and artificial nucleic acid sequences, for
exanpl e those whi ch have been obtai ned by chem ca

wasloesss and which are adapted to the codon PGEHEPR2004/013560
and al so the am no acid sequences derived from

#E?dﬁhrﬁéisw%i’@ 2R@BET®) préferbhisatieaiespproxirateledUféhans45°C. In
| C g .
Tl N e i
(kb 56 ang tPeTRLIER PERRINGAN PRPISKBIELTY 30} Lo 65°C, preferably
HRukEdryABpréxiraaieBMas CeandB6AB T eesetHybridizationtemperiuseswhich have
fBh ind RApeRbir Viich IRVRABATCAICBRESERERSY of
DR eipding BRlpRaE - ;
evmEe f9Eq RSSO ALY SPBTTH 107 QP aBgd O™ o
R LB irathe sbséncehaf fonmestide. fegperimentakbeangiipns for DNA
FiH?&ﬁUna%re Q@Ekgﬁeari}qré_i@‘bént icktba By 6MYyenatics, suth\ee, foeexample, in
) f h

Gerioak puat g el Clopes ik SpfiiorBR) LatdFaBa) 168, ang can
tieheal¢uatge usige frsmikas ithewhigly therskalgd WoRkar i fantiligrgfgr,example as a
fURGHRT & 18Rgth @ theaflicleldEcidd) Gecigp@bf thbdybridet ardhe G + C content.

d . . i sm_ar oo
Tieoahiee R Al o el bt e fich Z?,?ﬁﬁﬁ% [oMoping
teprkss Ausyhs! st al fes aniea: TriesiRCoi D MIEcUsr Hplaay. John
WaeE aEonE, ew ¥0HO Maafesgrediggito (eds)) 1988q huntsic Adide
f %@ﬁ%ﬁigﬁrfp ol %@B%cﬂfs IR BRisE Gt DRRFE UNE Rty PRER, Oxford;

homol ‘ogous 'reconpi pat i on Lnseqtion i,
Iownger o290 ESSeRIE Mefeggﬁr Bl ﬁﬁr%ﬁ'cﬁ'é'%;%ﬁ"?a‘ihe’%\%ress at
Oxford UhieegitynPrass, Gefort.i ¢ control sequences al so
conprise further pronoters, pronoter elenents or

m ni mal pronoters, and ence ' o
RismsionaRashaget s ot EisRo SE o ity iy fEb puetoacid
segienoss WhiBRale) upioi atiefined pergsatsige hemolagaLs or idgntigabwith a certain
@%ﬁ%ireg it %gq&&{&br(@ribitn_agnm&@ aéit !sf@@uer@éff) R@d Whighevesitice same

| seguences, .Ll SSuUe- o
asting P e Il AR SRRy hfin RS R cRfluidr oo natura o
tuificil rontatiénsc thesernusteicacid sequepras. CoFeRPdNRRTitigng,can be

AR5A "k Bambld Miceor Y @escliptionnat er stress, abscisic

acid (Lam E and Chua NH, J Biol Chem 1991; 266(26):

17131 -17135), chilled and dry tresswgPl ant_ Cel |

Toe term ol sqeugienth irNerTOrg o N Cp RSS!ty igans of the

?@hﬂhvéﬁﬁﬁﬁtﬂd@? nudiestde ébhﬁéﬁee%)whi&ﬂﬁreﬁ&llainéd—b}_rr%ig:i@yation of
R u : %5 or SEQ ID
LA RS S gBE Brnos seenp to o o Mo szaD

XG0 s quemel pishyBestGaiens ex o senekaien by feoiiieR g whic

tkiteenbikerissamilensect antiite, DidotectMitegendsislil ‘ErrePrpe PCR,

%ﬂgﬂﬁfﬁhﬁm’g\ﬁ%u heyoal @b@é} 1389-3BF I slagyet<dimRérsion Process”
O e A

T
axamiple, Bepnssdioghaf further elegyage/eiieg fer: restriglinsrefg¥me the removal of
DN NET 1B HEnMis TR Sdtjuencs, @3suattutibreof mldevtileto optimize the

paraneters fqr. nu C_aci ' ; ; i

g or b A9Bfian 8 WG 0L B o el gahicn e ERERed via modifed

MwEIRE avid seguentdsanisigetaisthe desieedfungiions desnite;d deviating nucleic

%lcﬁpsédgg,qcéynonynousl y with the term "honol ogous” or

“honol ogy". "Mitations" of nucleic or am no acid

sequences conprise substitutions, additions .

Fanetiorahequivaients $1uswamprise AW SREUTERY YR(Iank: of fie perein-

rHesbitidi sdquéresh dnd artificial oicleiaycidlssolericag, fabexampit thege which

B‘%g% REaft gﬁéﬁ%g ‘B?%h@r%ic%ﬁéﬁ%éfs‘ Shamaseaeaadabtdds thesdioh usage,
ern Dby substitution, |nser%|on or deletion of one

andraisatha Ay 24 seauepGes deVRIME '6Mal ity of the

functional properties of the target gene being

essentially retained. "Natural genetic environnment"”

nmeans the natural chronosomal |ocus in the organi sm of

origin. n the case of a genomc library, the natura

genetic environnment of the nucleic acid sequence is

preferably retained at least in part. The environnent
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stal ks or other plant parts. Plants are furthernore
under st ood as neani ng propagation material such as

wee@d®s44b3 ui t s, seedlings, sets, tubers, cuttiPQEEPR2004/013560

root stocks. n the present Tontext,

" 2- met hyl - 6- sol anyl benzoqui none" is synonynous w th

2-nmethyl -6-(4,8,12..16.. :
“Seles eI, PRI (e iy 9 g ghocon be
tranddiplan aMd, Farpmntietea EAYS Jtnare diroucielc gFigs acsprdipg to the
e th o oo

i c 1hanc ' t

tef J%&éﬁ’éﬂ%\% @rﬁé%f)\gﬁ%l acnohr??g- S,S'éq él g%éll@ cz’s(ﬁ 31, 3e5c_:on ro
sequeneay, o istcar] BfdnessenHenes. hepling TeAURIoN g peskseduences
rr'éa@' sgmtge L eANBAfolesths polnaYstucturaligene® aled tiayei Appropriate, have
bge %aet%?%,oé@e%@v $fn 3va}PnBORE MBLIRI re\Rao tidsaeen saitched

offemedhg PYaTBRTIRAdne Erdq 98R L8] ARPRLMIiRd: il iy fo Ry poreased or
ré@UteEXThe hdicesdfdioricoraio! séquesge degensig nihe Rost organism or starting
o) oy ® (oY oﬁt‘rél @e&aences furthermore also comprise the 5’-untranslated
e
updesstoutd asomeaning thope Mpish mrakeePassible hareolegqusipeqmiypation or
i@s-e'mérﬁx}o-tﬁe $ehény bbe Req g A1aere onwhial lperraih shenabomdie
e A AL e St G
ementh pr minige| RIAYICKER 256 FLAYENES V%]IC&IS%/ &{ﬁr}{gr'nom st‘ructure (for
égﬁﬁi{mbn&iaﬁt@bmﬂwtge@amgqmmﬁsw\évpmh mr@sagaipdﬂémi:ﬁo‘nqdlfymg the
e e propbfies. OWink 1§ gbhdik dofifitbll defitiences, tissue-specific
z;ggzﬁgmﬁ %E@rg%lgs%ytﬁs % it§$’ I %?aﬁfp?%cg%ﬁa‘d@ngt&%of é:ﬁrtairT stress
fhberss I3eeh bietents areideycrivedt foe exarople) for wisr sijess. pbsqigieacid (Lam
$§ﬁé‘>&ﬁﬂ?%—ﬁg ezi&ebrf&?ﬁ ‘i‘@é{h : %Gg_e?%pdmhewaeaﬁ chilisd b Ofy stress
Aar ol SR 3R A B SUARA  SonBhite, 10
2aRe-3pf248e8d)ods for identifying herbicidally active

compounds whi ch arebased on photonetry, the reaction
tinmes are generall

RS 5 i BEALGEB R o Pebpprces s cone
setheddendity oftthe hudein apid sgavence(ROlPEPIGeIMBNFRNYEr BARACh case
&%@m&l %Eenéﬁﬁmmams RINAldtes bpaligroyert wit ey aitilof the

chni for fusi u i - 648 Esetti
St F e osy B i lfurtt 5R0. BIRTHE! B8 @roEd) Seting
tHerfollowinguvaramstats &5 emieP #eie%or Laboratory Press).
"Replication origins" ensure the multiplication of the

Xpressjon,cassettes or vector ' to the
&ﬁgé&?p@n ?n ni cr oor gani sns an%eﬁ%ggvt“?gmgzh l e
Averagsibich: @912 or t he P15A orf vgrﬁgg_ '%’Bﬁﬁ% ("$anr ook
ahd &e follovihd parahmterEfarmunigic akidsabor at ory Manual *, 2nd
ed., Cold Spring Harbor Laboratory Press, Cold Spring
Har bor, NY_ 1989) and the ARSL ori, in_yeast (Nucleic
fcepd¥ebtedPch, 2000, 28(10): ﬁﬁ%@thyg%'é t.'g"Reporter
peBes® Matclud®,008adi | y quant i fi Aypeosidsaries: 0.9A@
transformation efficacy or the expression site or

timng can be assesse M

o Brticeta e fr e cbenty S aBE /o RRRFRART i e tom
dseraglpgdiisd butriomsiagyhice assay or resistance assay or
via a photonetric nmeasurenent (intrinsic color) or

enzyne activity. 1 ' r kthtidrki Sdditions,
DbiEEReS ot bl o e AP S i R %ﬁsﬁésﬁﬁgg“?kﬁdg& |
Deletions, iMjesdienspransertiansef one o MOBHNYE °“§E£‘ﬁ$' StWE'C may also
"green fluorescent protein" (G-P) (CGerdes HH and

Kaet her C, FEBS Lett. 1996; 389(1):44-47; Chui W et

al., Curr. Biol 1996, 6:325-330; Leffel SMet al.,

Bi ot echni ques 23(5):912-8, 1997), chl oranpheni col

acetyl transferase, a luciferase (G acomn, Plant Sci

1996, 116:59-72; Sci kantha, J. Bact. 1996, 178:121;

-l . A PN NLSN A PN NN A
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neonycin (G 418), kananycin, paronycin (Deshayes A et

al., EMBOJ. 4 (1985) 2731- 2737), the sul gene, which
wer@saessa nut at ed di hydropt eroate synt hase ( QET/EPBaU013560

Feal., Plant Mol. Biol. 1®90; 15(1):127-136), the

t&bf%ré%_ﬁ%ﬂbn e F('Ptgé Reirespontiag astngeatie séqisncBanthe target protein by
ession . . 3 .
SO rion e b o£ O o P o654 AR PRI or e
functionakpreperdps of the tarpelgesg Meoessentialy relainedn mar ker

genes are genes which confer resistance to

R I - G- - :
N TR R i
Srishn.dn necease of AGEABICIBETY (188 halpi GEReliR A eRES T e Mlcleic
Gfd SedUsats $s preferattly Fityiseddt. ledst irf parSdine efslivoymént diemks the nucleic
e]c‘f@é%tf[%bc% @F% & '_ﬁé R BNGde SNBSS MELGIErRE ferigth bR It 50 bp,

ar e rhi tmgn _SC and | RC, _Prog..

Plalar=blnaigastaoD D PepoR Al PRI AR oblgast %@aw%%ﬁpﬁ%?"y
srefaralily et lgestel 008 bphandmnsiguefershtsaHeass 5080 her ase gene
(WD 94/ 20627), the ODC (ornithine decarboxyl ase) gene

n , 1987 in. .Curr j ' [
LRI ERE S8 of B AT ST B e
intact plantas pegheas $agds.t tuberadfioweesa PolRN duits.Seadlinor, @otsyeales,

ShRSs oF othBr plaptputel. PlaBtsoard eurthehBofeliitiie)statiB4s A83@ng propagation

s s G T e

transfornmed cell describes not only the product of the
In'the pfedenbeontext franethg-toslargibenboduirdred issdyinooymousewith
E-rrﬁ&ﬁﬁ@@%ﬁﬁ,?ﬁ,ga%49f8 ég*!fé-ﬁ&n%ﬂ?e@%[guhspt%fr%ahtﬁm

enerat e ransfor mat | on. " Jarget/target
gﬂok1e1%49,2%556|1ﬁ&émn?a%ﬁ ﬁB%?d‘@éT'ﬁ')g'O?'hg nucl eigc aci d

sequence according to the invention, which nmay take

Lr{‘tﬁef Pt Eorﬁ&d,eﬁzrﬁéfgyliq-‘%dlié}ﬁ/lBé;nélgchel{/igﬂ’ni@:csyﬁmus&vith 2-methyl-
Bt gpitorn 20 20 B oBmelr UL Rt 81e] his A92p 2Lt s

nhormaesyh) pélbenzdquinames, ki nases, phosphat ases,
receptors, subunits of channels, transport proteins,

egul at ory subunj t.s. whi Lonf d i ivity
irb S|P£€ﬁe8¥°%{ﬂe n pLaﬁ%oﬁH@%E%' lsg’i;o_rnyi]%p%\{;tﬂmﬁi{maé?ggt s or
5i(# 8512016,2%. 24,88, 321#8renamethyhbendelriapondaBe . 1 had. 198,27,31.35
heRgdnynbhzaeeE eneenafquinoret ar get protein is essential
for survival or normal devel opnment and grow h.
"Transgenic": referring to a nucleic acid _e%ﬁﬁgce, an
Bxibeesesenh cenfed e trlastosungl e eNORY eIt} ?ég‘i%{‘ Sl ei ¢
8qu @, TO1B)20,24, 28 32(B6chongniethyl-heptatninentta-Gi7, bt,1819,23,27,31,35-
[ sforpned with a nucleic acid sequence,
gé%%ﬁgéﬁ%i{eggéé‘g?'tgg or vector according to the
invention, the term"transgenic" describes all those .
Oothetpresens covitexth”polypeptisiearithtbe activity of Bymefbyldt-saanylbenzoquinone

?gégwtﬁéé{s'fé??sét‘ﬁt I@Q‘g?thigfs-%%r@ﬁbeﬁh&ﬁlﬁﬁolﬁﬁ'éﬁgﬁ%ﬂ@dﬁérﬁ?@@if&s to an

S5 diea b TR ey BB BB Bpasonuinl
of 2imethyl&-smanyirepzequinane ta piestasiuin@neon of the

abovenenti oned possibilities are not in their natural

RO AT 8RR e (ihe PRUECR R Ralb blibth Bteyme adtty assay
catl eignifieans fleding sabtainediiidepends bath gbithgySraclic Getivilyob the
RHSERAGNMEIGyddan ik gsapbind be theurabthiod used dnd tpusensidvityrof the
%S%:t%h‘lee?&bﬁ'ﬁ%g\gm?ﬁe BifRErkane 'f%@fr’i“%"vgh thE BERIAMNBor Sf thB F&ction

g sequences; . ‘gani sm Sequence S
e In the cesaplTeRPAROUReSHAND REIDOALY Y ITRAURAS B are
SEQ D NO3 A thaliana NA UT SEQ D NO 4 A thaliana AA

UT SEQ D NO5 A thaliana NA C(31)+N (49) SEQ D NO 6

A. thaliana AA C(31)+N (49) SEQ D NO 7 A. thaliana NA
C(31)+N (51) SEQ NO8 . A thaliana AA C(31)+N (51)

SEQ D NO 9 N. tabacuum NA PS SEQ D NGO 10 N. tabacuum

AA PS*) Nicotiana = N Arabi dopsis= A
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AA=am no aci d sequence NA= nucl eic acid sequence C 0+N
() = G and NNtermnally truncated sequence (wth

WO egansdsd SEQ D NO 3, the truncated AS is st aP€TEP2004/613560
untruncat ed sequence PS = part sequence Pl astoqui none

Hta\%g&‘g g@?fr%métr?l th%‘?feé’&’fo? tirle® afpd géﬁeréﬂyﬂieme'éﬁ hewing. 7209miautes.
artne

e St bk MK Fenhes GrEf kabe

denéfatedbypresembinat DNAtth@f‘rf\@lﬂgé acts as cofactor in

carotenoi d bi osynthesis. Plastoqui none biosynthesis

ancl nt I{JAflr Efetdl %Wn%e&fm f&rfﬂgﬁﬁﬁ DRA
R UL R b

¢68 Sptihg Blarbomtbbytatdly Pedsapyl benzoqui nol (MSBQ is
subsequent |y net hyI at ed by

%%%‘RJTPEG'BQ s feo glzrﬁ UA@%%%@%h% o anngars%gt?es or vectors
&zcartirvote\theriztvantion ineniersorganisiis and ry@asts,l\fpr @@u’@ple the pBR322 ori,

VB iRt irf BT EQR0SBRIbPodk Bt Al M blddldr M?%:Ol_aboratory Manual”,
pfin

i e AR kbbb D A e
ARSh odirzyeast (Nuaieit Acigs &gsearch, h?@oe F%Q%Q-Z 68).
Hormgentlsate |s formed in the cytosol by the effect

AT i S e
heexpressien Isﬁe RElEINg Fan bR aseessed IbM H@?"FP& SR @ﬁ gs via growth
@és@?tfﬁ;oréscteh@ 858y sehepolirinesoeateibsszy, bibBB(Redtencezgasey or

{;é fag%é %QQEBJ %‘f)hﬁl@ J}ﬂé&%ﬂéiﬁéﬁt' trinBicCe6R¥Por enzyme activity.

nts Sl n unct
VemtspggalvATeterss 1L i RN RSP pf%tﬂnékgn'beé\bm% Groskreutz
bheisk Bivteshmek 100@m3¢1)d2eed4) suckeas meag:eehrfkumaspgﬁmrotem (GFP)
%éﬂ‘ gé% QN ctlerd, FEHYGM HQ@E 3§§g|) :44247: BRui WL et al., Curr. Biol

HER e Ky ciler®, PEER
50 pReta0s Lotal SRl 31 Beiedhigh P? B34 280 Feor) chorampnenico
aeétfdrtmnsferase dagifeiase GlacominaRtast SEQOP dbILPS 7 Zipdeikantha, J.

ﬁckgﬁﬁgﬁu?gpgmar(ém 1 PlaAnoln BN GRS, 1892 €0:324-414), and

S S ou

R ae e o) Ao ec T AT BBEL Blifbrson et .
EMBG.M 983, §l 2090 A907 hortbe UNed géne. et al . 1998 Pl ant
CeII 7, pp. 2139-2149). Very simlar phenotypes

esigcélgéganﬁgﬁ ?rlorgé(lst%ﬁée %@B%@% o‘?ﬁé’er%oxngagrﬂgo&{ds
bkaroples whicktmay be meotoreddn tiseanters armie r@@myﬁlﬁ :
ﬂ@é %gﬁénémb%‘ e, WHictBetnvdry eesistarieith trnaimoglypeside antibiotics

i (3 A Y S G BT IS 280e) 275
Q?3'k)e’th©r$@|1 g§1%e whishtaneperssa Mpfpdadd 'amrapgtfg%%éxnﬂe%(Gueﬂneau F
Bt antplémrmmalbu $90® 1501) aaymas)amﬁ Ryyaaeyams BBMhdEnsferase

]elg? L%‘g’l ézS’mPE%%gLu&ﬁNcﬁ l@§11 E“ hd @%hb%rr@%tanbé‘ b, thc‘h

conferseRsiangd I beplaaysi ant E?ng@?' as) Zeoﬁ'@o‘i“rﬁreéﬁﬁamp'es of
Galettickbmaitpr g&43ra 35beswhicuenferfesistanbe ta2-weakyolkicess-6-

g%%i“%te @V@@Bﬂi& g‘};gr[é@g phiRothfidn AhdHedBSbrthd&BahiM confer a

o s
dde)tB (590H) 1421148 Examples of pther genastwiiiels atgrauitalle are trpB or hlsD

maﬂbbaédwalﬂgﬁf Re! proaf Ragtredd. Seirpis AiBegiges) 804Mass1),

bl e denmonst r [
eg%r&lg%hq %égnoos? p{i‘lﬁ%pl%é%%%#ré qee'ﬁ Wb 5&72@627) the

tORC ﬁ@n@lmmd@ﬁﬂrl@owteés) gengrilyicieplogue.c R8s in: &lﬁr%‘i ESW!H@'CQ“O“S
effect on vitality. t was denonstrated in transgenic
tobacco plants which contain an MSBQ MI anti sense gene
and which only show partially reduced NMsSBQ Mr
activities that even snall decreases in the MSBQ
activity lead to drastically reduced vitality. This
denonstrates the particular suitability of MSBQ MI as
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MBBQ MTI activity, which is insufficient for
ef ficient-throughput screening. Surprisingly, it has

wohe@sosaand Wi thin the context of the present POWEPI0OM 3560

that N and Ctermnally truncated am no acid
WME%BGIQﬁBi@TogVE@Qd rifa Wd%r%é@ér@&ﬁ@@@%rﬁh@%@é Mus terreus

AL aiﬁ%ﬁtﬁ? hﬁgoss'aﬁ CHERRT BBy 58B A dpr000)

use in assay systens for identifying herbicides. The
PTrafsfBimatioviedddceibed 8 lppdcess fop intivautifg heterologous DNA into a pro- or

%u@&&‘(cl ceft- E%ﬁ&éﬁ ngeed"éegr“d@s,@%% HB‘FBHX%J &%86&"0?%% tMHsfdimation

@&ﬁ?ﬁ B‘Frrﬁj P5‘t aés%%ﬂ:‘Pféh% "QB$99“§BCH9Q9W@ \ﬂﬁec ﬂ‘?ﬂsﬂénlﬁ@é@%ﬁ'&m
genetateddydhe assionmation. SEQ D NO' 1 or in SEQ D NO 3; or
i) a nucl ei ¢ aci d sequence which, owing to the

rac the genetjc cod be derived fro

Hipa wibleir 8 g SREIcE s e o RS a9 e U cRgoording
(1) ﬂ@rnvenbryn lwénigh maw teddedie fonn of anienzymarinfthe draditiosdl sense, a
aﬂud:tm%i &%ierr?fa frﬁﬁlm%@hﬁoﬁééﬁlo%ﬁ%h@él %c%EQsDré\églafiory protelns

I,C

b |
ST R TR R kPbacs Pronai RS P b B SUBHES B channels,
unasrert teteingnieglsiety sebjnits arrrmlnthnfeir)subgrm Qt acrtgury esigetation on

Bt en\?né tordplek UKICHTitRa &lrgét or bite-of bticEHae®theaharacteristic that the
gmd‘ ?Iﬁé? Heggng% élfrn{h% Eé‘?%@t ;r{ajtl}-(‘,lﬁr o'% 89%%1 rﬁl fPr suzgvd\éel ois gormal dﬁv%opment

Aad EEQHVt -or |dent|fy| ng herbi ci des. Wth reference to
nucl eic aC| d sequences, the term "conprising" or

“‘ﬂ‘gﬂé Prﬁ'ﬁ;ttg%t nl}c'ﬂe(?c 24§ Ls&ﬁtfen@& | %@%‘s‘%{bﬁeﬁess?ﬁe or a vector

accor n

SRR, nyﬂecec'd'eﬁr%ﬁgaﬁwm oo ripiccgr g orgenis
transfemuaslwitht deutleinghd ssuetes, exfitessionedssetie bevertaracdording to

WH\‘?&EI% tﬂé’ierﬁx%ﬁ%éﬂﬂ:” Rs@beb arru%seeeﬁstgrce \K)lﬁ’icﬁ‘h \H“I?een

Aot SSa AT g ey i R B EEInd ol c e Seauence o
thectagyet protkin psa gepatici cantrgl gequéraedinkgd Opemablatto themut?sleic acid
QQQJ@BQ opthEﬁar?ét r§rBferr30|9£‘QomlﬁHé‘lﬁﬂ i amerﬁéﬂh&ﬁgospossrbrlrtres are

ar.di.n he..l nvention re
OB A pdRLo B GO hedeposnmetled i ERorbivent
nwmdswomls @grytpxia!m mgdifigation o@an ba @chigsd, der exempley Py mutating
Bhé& bemBRCRucRiotitie AssidUeE %F tHe3acihdd6id z&%enZé%q] cttoRr
73% by preference at |east 74% 75% 76% % 78%
79% or 80% preferably at |east 81% 82% 83% 84%
e pagsant Spnligatipgosefggose Songdedodhe tpllowing segugnces:
especi al |y preferably at Ieast 94% 95% 96% 97% 98%
% med% identity as p@gédré I“§ [ NO 4. Exanples
§ ﬂt bl e functlonﬁlcai)gurvale S as per iii) are
IBN@: ol ant nucl e P eq¥hcdl encodi ng spi nach
SEREIDNY0:26- sol anyl behz tejpacmone A hyWT r ansf er ase
cEenpAws.aAce. No. X56983)anaThe apeuagent i oned
s, are |ikew subj ect tter of the present
%E&e‘ﬁnﬁén Furt her rm?\eﬂﬁlh %rred"'s lﬁ-ﬁe use of a
BEREIDYD:56- sol anyl beAztglidneone v hyC@HA kib48) ase wit h
SEQNDWORCI d sequency, tHallage 1S mccrﬁ(@d#mur@ nucl ei c

nce as per ,i | cated at
?&leesreg m nus by atAréigg %O rﬁ"br\ %(8 ’3‘%‘“53 ef erably
8EQ IPNP:821- 32 ani noAatialidna espeth alG@1)MNefod) abl y at
BeasiD ¥3:48 ani no aCth‘abatg,‘@m;{ esmecumly preferably at

50 or 51 a at |east 20
b%Elrsro Ka@l 85 prefer aEilry a?&? east'@gl F% am no aci ds,

especial ly preferably at | east 27-28 anmino acids, very
especially preferably at |east 29, 30 or 31 am no
acids, at the Ntermnus. Especially preferred in this
context is the use of a 2-nethyl-6-sol anyl benzoqui none
nmet hyl t ransf erase whose am no acid sequence i s encoded
by a nucleic acid sequence conprising iv) a nucleic
aci d sequence mnth t he nuclelc acrd ~sequence shomn in

AN~ "~ R I~ o o AT~ N R I~



10

15

20

25

30

35

40

NO 8 by back translation. Al of the abovenentioned
nucl ei ¢ acid sequences originate preferably froma

W@b@aws445r t hernore clainmed within this cont exPCHER2004/013560

pl ant nucl ei ¢ aci d sequences encodi ng apol ypepti de
with the activity of a 2-nethyl -6-sol anyl benzoqui none

thyltran 'é’rﬁae—— onprising i) a nucleic acid
Isy(iquence Wlﬁ[cﬁ{:lt e ELC| ei ¢ acid sequence shown in SEQ D
NO. 5 or inA@i_’éﬂoBs‘RD%V; or ii) a nucleic acid sequence
whi ch, ow A§=éminblesidizegearseacy of the genetic code,
can be der \keGuteRBddeqehe® aci d sequence shown in

SEQ D NO 6 _0(. .| R _ 1 8 back translati.on: or

iii) SEQ oengN 0 ‘358"@ .ménag'& tEEed sEATerEe (Wit reglrd to
equi val ent SBR IPH¥ORuthedruncaied ASisgirede SEQ D NO 3

whi ch can bg ﬂm}meg&ebge@@@-}@gt ransl ati n% an am no acid
sequence whth 9% identity with SEQ D NO 4

and is-tr%%zﬁ‘g&&%ﬁ%%h%éterm nus by at |east 20 amino
acids, preferably at l|east 21-32 am no acids,

PRBRRURohy isdreészeaiid] yofattior easianthotByathesie. Axa thi-eleetrgn redox

GERGE) P méfé'?@?é‘ts%3%{r§ﬁ§%r6é?glﬁ?@0§’,“e{°s§§‘2@r"b‘Pq“%?y‘“hr°'“e
bellaarniax, 290 HANRETIE A5 A%eRePLN CaraendiL PigBYInes
Peaiquition@ Bicaynithesigbiadshes/af froradipebiosyrithesis effthe atdnatigtamino

EEQ%.tI—tl eog%e‘glﬁsﬁé S&%n@ﬁé@kﬁ%ﬁgﬁ' g§|gsfé‘rfs é%ﬂll Fee?,?%'ﬂ(ib‘gorﬂaéentisate.
I amaﬁﬁ'@g. BV e RN S0 i Sikeade I rhirtpyeted by
2anethg-6-snlamitieproquinane rethplirabsfeaae (MBBEsMM) to plastoquinol.
MEEEMT ReLiFesC8a6hdRInTethishine 8B inhétkyl Wohbr. Mitedvet, INSBG-MT is

f a 2-methyl -, .6:sol | .
RlovyroRihsp Sict s AEE RGNS § gccops ot gr 5B, bu
slsqZemetayk$-phytylhenaeguinene (MRBQ) e guksiete. Bedwenzymesg@rs lgcated
INGhé chlordplasbEdnibd¥RtiSite @& foirhgd i theleytesel bythalefeaotnce

B4 ERiorghl Bitulite Ry oRRE AEH) 6 8‘@2&%2@@%”?%@&%% A
eRy P\ PiasinquinenepigsENties's hays by aew beem Aoned Trem: higher plants.

iii) a functional equivalent of the nucleic acid
?f@%g&gﬁeﬁgﬂg%\)gﬁtign,"mSE -M?%n?ﬁné’@ﬁé%e&o%lyb@&}élo ed

acrq. TH At ) B9%
indeReRdap i h HaBELRBerERnd n hes AT SEPS fasianar hmapgy. but no

aequbrse Qomotogyvexidis bétevesn thesemnzghesfromrcySEbarteid and from
MAsIcRENPeti= Rioh Bt CRilUisY B a3 Psie nucl eic
§§?8Pgequ3ncengg%Q D NO 3 which cgél be derited by back
translating an anmino acid sequence wth at least 59%
Tdeimparjanee thpISEQDNOI@ Hipsynthesis fos therfilitrsgtod alapts iashown with

k&8fnce® @éﬁcﬂ@e@ﬁbdﬁutaﬂs{ BR@bfdobsis HARES kiitd-doy matankL@db1) and
e

0 _ ants
I i s
aboloailtojropiic gormlitiass ipp conta rthplpsieaviBens Mares et al. 1998, Plant Cell
rephyA130anad e VapesiaNg phepeyped tigplay fSBGMTYkritkodethuights

n

| gi [ h [ j
o Ehéngie) ) REILR S ef o). B BEE A 306F MACHRRFE ol
2603 The flasyh deuroaliddn pp- kO3 1) whiohelong) sHiviva dfy seit andyare pale
gest Al growth-retadedden sisorosescbriprising dgar anedien aci d
sequence shown in SEQ D NO6 or in SEQ D NO 8 by back

translation.  For the_ sake JSimplicity,. ept | de
WMaraovenrd R is g pite pf action Er%ﬁiqne:%f&ﬂ %%’W@&ﬁ%ﬁé%? HBiesuggest
Ithesit ipjeint hamegentiaste saledylivansfarass apd MSBQ-ME might blso bezseitable as

i i) Inhib el WhiBH afedsUitABlel 3\HRMBIEIAES h t
%@H}H&&‘&%%ét) lghlb'rt(%erfs g tnggé %agﬂg\g@e[ I\/ISIM' .a The t |re uncat eloll aveno

IS herein

BS?QE@ﬁkP ‘toded by the nucleic acid sequences
iv), v) or vi) according to the invention are

herei nbel ow referred to as "VMSM'. The nucleic acid
sequences iv), V) or vi) according to the invention
are referred to as "VMSM sequence".
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The gene products of the nucleic acids according to
the invention are novel targets for herbicides and

wa@e@dhbisegul at ors, preferably herbicides, whiBOT/ER20684/013560

possi bl e the provision of nével herbicides for
Gﬁéﬁg’ el dii T3umaasialied, ph.aads-2366 deseover dpbaibes weak vie3-1
éﬂ[&ﬁe S[Bétr(?tdmﬁt%tl&?fﬁrth%‘ ﬁ{étﬂi bR NS q\ﬁ?beﬁ@ [238s ¥ & siBP8Ecrease of

ocat | ons ere
e astonone UaBK Ry SO BB GV oeveR rowth and
fraesy of thSiviedpl miutantspard inohsubStantially adSerdelyaarffeated.
Matricaria, Anthem s, @Glinsoga, Chenopodium Urtica,

Senecj o, Anmarant hus, Portul aca, ,Xanthi u nval vul us
BudnoBaly. BHEs gorie teaenotEt R Y Bissant Toyeraipt et Rof Sy the
el thssof trEoMBBASMT Sotivityuas inftbe eeneamuirotsaited-1 end@pghileads to a
H@g?’ﬁtlvgbﬁe/&rdhmlt‘éﬁty INAHE HEPBRstRIERKIN thank rﬁcto‘ﬁb@i‘caplants which

eopsl Cent aur
AR aE e EB kR arana uabh ogb s ﬁ@p@?ﬁa@'ﬂg csa"
MSBGh T achisitiesteheven srralldesiraseninine MPBQ aptiviylead toshastically
FRmits e Gitalitsl. FHBI dathonBlirates they patticulp|suliabilitiPod MSBQ-MTeaseherbicide
% grus, Sor ghum Agropyron, Cynodon, Monochori a,

ristyslis, Sagittaria, Eleocharis, Scirpus,

Paspal um | schaenmum Sphenocl ea, Dactyl octeni um
Agi‘lsmit/atﬁagé\tegeemmg the, usApé MSBCEMY iD aN@ffigierSEQ@hDhidOgBput

§§ove Ran d}l%é 95 i 3hd ArdMiddplR MSBQ MT s possible in

DrieEle feherd - GROR ANt bl 4es A5 2a50)T ol EPYERG Ker It

bISBQr&Heagiivith evmlemsl lrtshtflcenpfer effieirntihrquobpeieresninge
known. For exarrpl e, this can be effected via the

%ﬁlaﬁig@bﬁ(y it AamBaat q%ﬁg%gfgetg% && %t‘gng Or;?rg tit‘fyeﬂﬁ‘ Gt th¥EN- and
E+egoinaltyl mmoatee@mm@ Iapld\nequwehy)meonT. q@n be expressed
BEGIEARWES in JdnErabies MOtRispendiRFfullNShth 88qUehicss and are thus

BBy Ruf iy e sl 0 R R o RerrG b Bladey

Laboratory Manual, Cold Spring Harbor Labor atory Col d
JRE prebehBinbaition h@ia(e%%&)e uséhos 2Fmelh§2|§6 salanyissizbguineran

E‘%{}']‘ﬁ?&gﬂr LR g:grbt%ga@{er%oa@&iﬁ EW&L@% n(:el:c'imprlsmg

or ran om nut agenesi In suc
be enpl oyed for further purposes, for exanple as a
pr obe nubleithadiy sequdheewitls freaiucletahdiy sequenceBhBwimISEQ ¢D NO:1
COfr%ﬁﬂQﬂﬂbﬁSh&Pﬁ%ﬂg sequences for analysis of the
correspondlng sequences in other organisms. The above
probes can be used for the detection and isolation of
fipync einoieic asifiseqienne whickcwvidgtd thietdegenerbeivef)the gemstic code, can

oghebe{a'eﬁ\%d ﬁcﬂﬁ@heeémme atctaeseaaér?c% $Howhafl SETD NO:2 or in SEQ 1D
i den [ urpose, for exanple part or a

of tNe) 43&[@?@43815@??{@ ®hucl ei ¢ aci d sequence in

question is used as probe for screening in a genomc

lify br t%rancﬁlbnﬁl@Hﬁlvblehf afftiie Alicléib@cial seqliesdeeSE@ID IND: ]? WhICh can be
question ar in

e i e g
Pr ef wtheﬁﬁ%l%h‘p 4pecies in this context are the

undesi red pl ants which have al ready been nentioned at

t\t\g'l%reoHlEasfSIIICtIO;ll-g'IGEqBrVS%ﬁp'ﬁl) l's'até‘ﬁﬂéw%df %lﬁgﬁfcgpfuﬁcﬁo%laﬁt el% it

el AT I AR e WA
askihyliramsférage) e hinteiladd fet Eestifiag herbiddesa conbi nati on of
a) and b); and to the use of expression cassettes

conprising a) enet cont r ol uepces in [ a
PAkaiRetR B A s Bners bR Sonnesel R S otrise”
i nvention; b) addltlonal functional elenents; or c) a
conmbi nation of a) and b) with the expression of MM or
VMBM preferably VWSM for use in in vitro assay
systens. Both use forns of the above-descri bed
expressi on cassettes are hereinbelow referred to as
the expreSS| on cassette accord| ng to the |nvent| on.n a

Y o o e o
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transcription term nation signal and, if appropriate,
further genetic control sequences which are |inked

woep@sabl4sg3a Wi t h the i nterposed nucl ei c aci d SeqRENER2004/013560

according to the inventionllThe expressi on cassettes
aeans tHah thetraicteiceadish sequanos asgasding dutha iruenton oy eemprise, at the

&%t s’ eaa MittharRitidead @étﬂl@nc@émha |ehgrh ShtgRdStional

E i
e acdegrorce it pirbeeind Jp irit e £ SAEE6 Bkt oo gjend of
the nucisicacid sequentepataprdiag dhe dwentian, éfﬁée"@EMG bp at the 5’ end and
6 &Rt #esd @ha Bk ie8pacidlly PrEfefBHLEDD bthe Br s &nd 0Bpia@the 3’ end.
Advant ageous genetic control sequences accor di ng t 0
oi nt al) for the expression cassettes accor ding to the
Huetionalaauiyalents aceerding to the ifyentignl SHR IR B3 ar%q!enved by back
& ¥ AT g, ordrBinD taeidseguemcewitit dtdeash S9%t 60%, 61%, 62%t 63%, 64%,
bg‘% cﬁlﬁ%g/d B&%?efgren&z at I-ggf 6-53/? 639, 694, §0%2739%, %’@: orl73 By

g;@é@r@ggﬁ SCAEN At 7%@%7'@@,3%%@ oAl eBS HSahiy et least 1%,
CPHUTBBRBYE Yy 85N ABR% S 87, 88%,89Y6 .00 &1fM, ©2%0br 9% tdspecially

ﬁé\f&%g%@ St SN EdHE, RPPLY7), %%W@ﬁaeagg é%r;%?ﬂmwth

ﬁ% ﬁ)x §p in the promoters amy and SPCOZ, bot
S i be used for expressr ng MsSM or VNSM

preferably VMSMin G ampositive bacterial strains,
EQme%sbh@urbé%{bSﬁ.m@cfonE aldtDADP &I ahb)aiso thépraht nudiic acid

PCK,
5’,%5? @odmp%hZ 'Rg!h% g%%ﬁéi@)ﬁ“ or corrg} Hnsierase
b@emmkd’@év’é%éfﬁﬁgéﬁbd promoters (Degryse et al., Yeast
1995 June 15; (7):629-40; Romanos et al. Yeast 1992

RSBt B0 Bthapoe cimaReing el menio.
1993 Aug; 11(8):905-10; Luo X., Gene 1995 Sep 22;
Farhdnmote 5re%érred\iad:l#aeuseed>f aaI—metK%ﬁeouaﬁQIBeﬁxuquimne

é?éﬁ)ét{%gsfeé Pri'ﬁcggﬂﬁ‘ s@jue"f‘lbe WS isRlcbdddl B a h88dic acid

er@)ai perr @@tru“ %@g LN %ergr ?,gg%ammo acids,
ateferalflyat (eaSQ%SZ amendlacidsl @§pe<ﬁl9mﬁerasrytm¢¢asrt 33#8amino acids,

‘6@@9&5&&8?@ ;(r@%?&(l;lgr) leaét?er@%dér sTammelachs, 8hd by Bl 1884t 20 amino

Q al
EF'&?&ﬁ%@%?t |f%\$t~?4[ Z%ZEIPIQSJ cids, gsgggal&ggﬁarab%g“ggﬂ@? 28 amino
acids, venyregpecialpg paferaply s least 28, 30@s 30 aminaacids @itha N terminus.
AF049064; Punt et al ., (1987) Gene 56 (1), 17-124),

e oty SORBH N et saf uF B SRt Biauinone

ceathylisansérrasrewbess ahinetacigrsequenaeds pacaasd bygn ?éﬁd |Sﬁquence
icBEpeatingel | s are the pol yhedrin promoter and the pl0
pronoter (Luckow, V.A. and Summers, M D. (1988)

Bi o/ Techn. 6, 47-55). Advanta eous enetic ontroé}ﬁ@
Jequanusieiq anid 8agHenss il g qltﬁ“@f-’é aynin SRBNP NO:5
in ceyrin SBQUDMND:7j or addi ti on to pol yadenyl ati on

sequences, are, for exanple, eukaryotic pronoters from
Siman virus 40 of vir l ori u as, for .
AR A sediete wieh BV e T areS eaen Bl e gentic code, can
cyt oregizrived from, the emiriomcdithsequense siwrAnSERID NO:6 or in SEQ ID
advam@g%gtbgcgerg,eggﬁongontrol sequences for expressing

VM or M preferably VMSM in plants are present in

the plant pronoters CaM/ 35S [Franck et al., Cell

All(of d803borementiaried rRRIC fojghseuences orrglrpqtgn[efernbly from a plant.
Biol. 22 (1993)], SSU, OCS, LEB4, USP, STLS1, B33,

g5 B R A e

pronoter derived froma plant virus is used in
particul ar. Especially preferred are pronoters of
viral origin, such as the pronoter of the caulifl ower
nosai ¢ virus 35S transcript (Franck et al., Cell 21
(1980), 285-294; (dell et al., Nature 313 (1985),
810-812). Further preferred constltutlve pronoters

o o T o a1
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genetic control sequence by neans of which the
expressi on of the exogenous gene can be controlled, in

WO b@spbant , at a specific point in tinme. Such PCDEP1084/613560

such as, for exanple, the PRP1 pronoter (Ward et al.
Pblsméptiddlith tiRe attivitp af § 298&hyl-BsdargBg)zoguinone methyltransferase
E&%éﬁgﬁ'c-acid-inducible pronoter (WD 95/19443), a

enzenesul f onam de-i nduci bl e pronoter (EP-A-0388186),

a tetracyclin-inducible promoter (Gatz et al., (1992)

Pl ant niiclez, ackioseqoance with Higsuiclsicacitsefuenerishayyrein SEQ ID NO:5
pr ongt ArseEdeid NO3BPp28) or an et hanol - or
cyclohexanone-inducible pronoter (WO 93/21334) may

| i kewi se be used. Furthernore, suitable pronoters are
tihos e nuBleistRcisbspuEenes Whigh.-owing ke degenesagy ¢f the genetic code, can
expr ps gemvedi flom trerarsine epideseqasidesshswn oy SEQED, NOleowen SEQ ID

and NEP%Q#kE%QﬂQEMaﬁﬁﬁgﬁs’ stomata, trichomes, stens,
[

vascul-ar ssues, roots and seeds. Ot hers which are
suitable in addition to the abovenenti oned
tipns BEQUID N@: 1p SEADIDEN®: 3pea functipeal eqgivalent, of tieosecleic acid

pr Oﬁgécg{e@c&mgt \DAUS Y Ghibl 8hn 5O Beliddbyadek &8Ré8hg an amino acid

Pr onot i he. t at
oyt oStAERo B 86 R e Kt b8 8 YOI a1 foeted atthe
(ri btdrminus by %! tsiasp2(bapinetasidsapieferghln eblpagt Q-3 amino acids,
subugidcidhy Pravé@ablyGit 1835548 bFlind4Hd e‘sgﬁéémlwraieeably at

0

( St ogkh t o ENMBO.J. 1 445- .

b onEES 48 SRioc 8" A’ s ey & 28 2T AL AR, prstoraby at least
whi cB1-26amian aeits espesially prafesabyat legrd 2p128amiBpBEidssvery
Exanmpbgsciif prfedblyRe okt 29, B0WI3 einsinaaeids, e theid seralinus
pronmoter (US 5,504,200, Bustos MM et al., Plant Cell

1989; 1(9):839-53), the pronoter aof the 2S al bum n gene

ené alspite polyRsniigespncodsd By dhe ryriaic agid pequences.
262:12196-12201), the legumn pronoter (Shirsat A et

?’\ﬂefterwlnuggi'& g@girk%tque Socordin] Ot %ﬁj@é H usddRertFbelow

unknown 'seed proteln) pronoter. ein H et :
RRTERANISR Diecieis AEK Ancedind AR Peptide W ERLUVIYyR) agi7imethyl-
6heplangibenzgrirenp muathyleansf@Gbse, wonyprisinget al ., L. Planta
1996, 199:515-519), the sucrose binding protein

romoter. (WD, 00/ 26388) . or, the LeB4 pronoter, (Bau Ln .
ot Saoielogoid veshieen it frsuiioiessacie SHERRLE EngiEi Bra o Nox1

U. eonin SE@IRN&:Brasl ogy (NY) (1995), 13 (10) 1090).

Furt her pronoters which are suitable as genetic

control sequences are. . fpor , LE r

b eOberE S SR wael ofif§ BpiE uedBRRug S 5 BEREIR ae, can
exanpe derivasdram hesapiap acidsearenes hownas SFQ IDhNOpperds SEQ ID
cat heygnidbylbdcR iahsibtdn; pF onot er, the starch synt hase
(GBSS1) pronoter or the sporam n pronoter,

fruit-specific pronoters such as, for exanple, the |

fib Ui e-frrationaleayivalepief the BUCIRE RE0SCARBRER 3 NO:3 which can be
( EP- A403a2sy)hack translathigiamémino-ackpsenjubnes witloaleestS9%widentity
as, {8k B4 the fruit-maturation-specific

pronoter tromtorato (WO 94/21794),

i nfl orescence-specific pronoters such as, for exanple,

ive preferablye synt hase pronoter (WO 92/ 16635) or the
pronoter of the P-rr gene (WD 98/22593), or plastid-

h | ast - i fi t h f ,
exan) o, BTHERIRGR oL Rerirance DM S6 B O

el se t he SEQ/IB Ne:3ena fyhelipabequiaignt opthedwriensnid eequence
ani dot r agSeIDASO: PWINER S bé Sefvedl 15Dk MapsIktifCaeamineacid

doscr  boacntEpvARShsEbLoRA R SR I8N Deea

Addi ti onal functional elenments b) are understood as
nmeani ng, byway of exanple but not by limtation,
reporter genes, replication origins, selection markers
and what are known as affinity tags, in fusion with
MSM or VMSM preferably VMSM directly or by neans of
a linker optionally conprising a protease cl eavage

e

o o o
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according to the invention. n addition to plasm ds,
vectors are furthernore al so understood as neani ng all

wotooslst463 her known vectors with which the skiPCBEP2004/013560

worker is famliar, such ad3 for exanple, phages,

vi rubps andls tasic@ed ®y aClest 2hamino\bcidssat thed@ terwiinussand by at

t r anspos sy 2SaMInBRIYs Bt IR Fhfisus, Phageni ds, cosni ds

or linear or circular DNA. These vectors can be

replicated autononously in the host organi smor

Tbe tiuocated aminomanissamienges geoding eapaiiipeptiga wWithitheastivity of a
erﬁétﬁylf@éblarg}/l&bnfzédiﬁiﬁ@fe a8tbgRtansBtasefard BEpetRMy Bfefertbi§ encoded
ucl el ¢ acid construct according to the invention can
&vantageously al so be introduced into the organi sns

in the formof a linear DNA and integrated into the

genoauelkid duid Sermiencs gitthtremucieic sl eéqlepgesisovat in SEQ ID NO:5
hom)L) S8 NS iggation. This linear DNA may consi st

of alinearized plasmd or only of the nucleic acid

construct as vector, or the nucleic acid sequences

v e d affuicieivaacigserjuangowvhich cowieg kaihg akegenarapr afdse genetic code, can

SYs! BERefed 8 LA 0 1aRid d28RE LSS HRAWA it SEQNIDRBTY 619 SEQID

et al, . I\/E el{:ul ar Coning: A Laboratory Manual ." 2n

ed. , N&5P Y 8¢ H$8iPBor Laboratory, Cold Spring Har bor
Laboratory Press, Cold Spring Harbor, NY,1989. Further

FEV MRLAHE BESIMPREH 04 PolghSptle ithi tRE Qcﬂi\)ﬁK lgph bansthpte-gdlanyl-

éTr ends |ng;gel rPagtr Selence, | 5., éOOO’# dT E ex(grigégfd%ré uences i), il
gaehgHineng MG ES A VHGR R TisRdeh Y Ty q ’

aeiii) geaprding fathe vieption i derairhiplavs referrethioras MSiMy. The truncated

Bapetides ehysdrAlahe hudeic bidrsequamgdsev)ol) drive) agesrdihg to the

o [ | e ' , .
BUARFAEE LS oned A8, oL NS SR B enyoncos v, v o
¥i) @rcrdingrte fednvantpa araygipredde g8 cVMSMsequence’y east s,
filamentous fungi and al gae and eukaryotic nonhunan

el‘ﬁleg;%né h%d%ﬁ%e%ﬁ@&&idf&é&oﬁ;ﬂ#t frenfdi 2R novel targets for
roduci r Vi refe V ﬁ/l reconbi nant |
PRDIGAsAns B NPoWaiors. PEPrEbM s biges% wihBaks aossible the
pegvixiah ofghoval Helgicidesyfon icsmirdllingwndekirachganfene is to be
expressed. Vectors conprising an expression cassette

P aEAEPTo Ry RO RERR DB QLR LSS ShAap o dipge plants
fadnindt grow zkt losktionsihsre they@re andasiredfat &xampdé: a) and b) ;
formpart of the subject-matter of the present

i,nventjon. n a further advantageous,.enbodi ne N .
AERBdoR s et dlihe SindiaSRbAS LRty Ed AR ShotalfMetgoars,
Anéhanis,cpalingegardinearrasise Wiica, oipneel, AmeacmniiisoPegawacan
antHaRBCbMR U] IpomBeddRblfdondm, Sebbdhid) Wehisrosia aCirdum, Carduus,

) be. j. '
SRR St Rt P Uil Bk VORRS ARl B
en¥pla, Faleopsindffapayel Centauma, d HEHumn By ey bis, g@rﬁéacum-
can be introduced into the organismin each case in

W\f@t&fe%nodstw&%ybgtr% leR: EchMobibs, Csliss, PaRicum, D{;?itaria,
L T1erent

vectors simultan or 1.n successi of.

ous
Flfleumy Gioge Kestte E1aUsiTEoBREbIRER, Lol Hino Bt ASRr, Sikoerus
Qoeging rAgropyeaors fGynowan, dfonockdrid, Frénbristisés, Sagdiadaskleocharis,
eHPUS IPA8pAIam! RBrddMGN! S5HbNoBba ! DEctASERERER! ABrosAS HddeRurus,
or of the vector can be effected in principlé by all

ffods with which the skilled worker is faniliar. n
the case of mcroorgani sns, the skilled worker wl|

1;S'E¢§ai {@Ntﬁggﬂm pwﬁlbgséﬁmfunc Po@elt, 6%$EQAQF3\|@Y obpas 6te .
ahnamertobely hocl? R el Badth by 5 18k Belnligp qeryprcization

Ausubel et al. (1994) "Current protocols in nolecular
bi ol ogy", John WIley and Sons, by D.M @ over et al.,
DNA d oning Vol .1, (1995), IRL Press (1SBN019963476-9),
by Kaiser et al. (1994) Methods in Yeast Genetics,

Col d Spring Harbor Laboratory Press or Guthrie et al.
"CQuide to Yeast Genetics and Mol ecul ar Bi ol ogy",

A NP\ A PO L -~ o
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Bi otech. 16, 839-842). n the case of dicots, the
met hods whi ch have been described for the

w0 ca@sssasirat i on and regeneration of plants froPCPERIW4/013560

tissues or plant cells canlbe exploited for transient
probas.aithesgdnieraiivh @f these probeSand #iel expesirieatis peocedurk@re known.

Ebloéﬂaﬁ#dlé: tﬁs@tcaﬁp %ﬁ%t??vfartﬁé@él%t% eﬁara%n Bf HRRERE G

PARigactvR. pra s YRR FBE IS Reit itk arled ofgonucleotides,
fatumpeda be hgbridizafioe akpesndritd] ThRdénhnolagicRaeqlired. fothisgurpose are

gioe rl"c»r eg(g InVP arfiatisS B . Foitheh \éﬁb*JV‘ébﬁBﬁioﬂ* M8M¥cular Cloning:

8o BB (BB G el ferhar Y (1989).
Hfhe pmbﬁﬁ mqmeaﬂoran@w funtbeepre ba coadifiagryr standare &eo@ewegles (Lit.
smm&frahdorﬁ mmtagméegmtsu@n advayahétqﬂéy 84rebslemBloy 6@ fbr further

PPRRESEIS chambl, 2 2R Wb Ryt EioBELALER i il Bnd the
sereesoending seding Se%{ﬁméﬁf%ﬁng}’ﬂs Omﬁgtogﬁ\ﬁpqqdlrwﬁequences in other

bdepdiermsc Press (1993)-143 and in Potrykus, Annu. Rev.
Pllant Physiol. Plant Mlec.Biol. 42 (1991) 205- 225).

The transfornmation ns of agro

VBe gbee Rfeb%?ecﬁik%‘l?%irh{ 12‘8 defeshart ap fagﬂ" 05?180%‘118&?9“'“'3“"3
(szetdefiniiénm bbact) Wworkatherariaht dpedies e thechasisnfiseglignceridantities. For
kHléTg\Sr%éH %K&%Hﬁ‘)ﬂa 41t & all of WéCdequbhédIst tﬁ@%ucléé%@i@seﬁ@nce in

Qrs can

Gras WedAs DS for RFrepag i %9890%35%%?"% 3008 the
pleobshsiciestin qunesiinhog in @ ceraputenssaschvior sequenceheifundigoals
bEUISABMS F BB ctrahid BatafaddA.  This plasni d additionally
contains the vir region, which is required for the
transfer of the T-DNA. Internediary vectors are not
Prgieisedplant snegies dmthioepntext g the ypdesiied plamgwhich have already
bBéremeRtbrRidyat et @setcan be transferred to
Agr obacterium tunefaci ens by neans of a hel per plasmd
S_con jugation). Binary vectors are capabl e of
Bppresant ipyeniien rﬁurmserrnorecr slatesdn &XP"@SQ@P §BeRolE? F‘amp"lf‘rﬁ"é%/
contain a selection marker gene and a |inker or

'y r
o BdFae Sl R el e
into the agrobacterla (Hol sters et al.
Genetddiitial {U@T@)al ele8ents3d), EP A 0 120 516 Hoekerra,
in: The Binary Plant Vector System O fsetdrukkerij

nters B.V.. | asserdam (1985), Chapter V; Fraley
g? ap_cpn%u]apl_anéle%_ar*‘gﬁnjm_ ScL, 4: 1-46 and An et al.
EMBO J. 4 (1985), 277-287). The transformation of
BRO S Pl s b BRABSsIGH castehey Sonfiefig on agrobacterium
has al so been descri bed (Chan et al., Plant M. Biol.
22(1993), 491-506; Hiei et al., PI ant J. 6 (1994) - 282;
B ng gemetigicontsel sebendes itaperable inkagsowith a pecleig aciiserience
et ahecorfthgmd theanvenRemorts , (1992) 76-80; May et al.
Bi ot echnol ogy ( 995) 486- 492; Conner andDom sse; |Int.

Plant Sci. 153 (1992) 550-555; Ritchie et al.
W anggdifipnal hgg:tnor(aig@g)en 9L265). Alternative systenms
for the transformati on of nonocots are the

angf m s of the biolistic approach (Wan
% Eé%a%ﬁ'gﬁgﬁ%{)%ﬁ@i ol . 104 (1994), 37-48; Vasil et
al . Biotechnol ogy (1992), 667-674; Ritala et al.,
Riitartihe dkdressBirodt M3M of VMEN, Barer8M6YMShE fiaraersedn inatifrq assay
Lh&ehs. BRRluse @ﬁﬁﬁtof ol 8B critRd @xBdbsion RESSBBS afd hereinbelow

transt or n,. of. partlally
belpRen 75 e preenon Safirte ARSI Y SR8 B “onA by
means of glass fibers. n particular the transformation
of mai ze has been described repeatedly in the
literature (cf., for exanple, WD 95/06128; EP 0513849
Al; EP 0465875 Al; EP 0292435 Al; Frommet al.,

Bi ot echnol ogy 8 (1990), 833-844; CGordon-Kammet al.,

Pl ant CeII (1990) 603 618; Koziel et aI

-~ o . A oA A NN\ A NN N A A o, ——y
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plants |i ke Arabidopsis or crop plants |ike cereals,
maei ze, oats, rye, barley, wheat, soya, rice, cotton,

waegaibass , canol a, sunflower, flax, henp, potBCDEP2004/013560

t obacco, tomato, carrot, cdpsicum oilseed rape,
tapl oca, cassava, arrowoot, Tagetes, alfalfa, lettuce

%?&r%iaérg%{ﬁmﬁﬁﬁ 8n esz;%s@mcﬁseﬂ@ébé&dlﬁ@@cstr@snvén%n
%ﬁ%gﬁseg@ Ao e S antiol B cafino seadinphane, SCHR SRRy -

tr’aasnrlphorsmmmbtl@ sigaalandTih eppyepriate.danther gepelic ¢andropsenuences

%ﬁdhsaré ﬂﬁké&%p’e@é]ﬂﬁﬁftmlﬁdnfél’@sédi hudsit RerdsequéhcadiceRiing to the
worker is famliar. Such methods can be

rly tgoq n the abovenenti oned publications by S.D. Kung

and R Wi, Potrykus or Hfgen and Wllnmtzer. The

tl‘h@@&p}%@atl@n oagRiteS ABcopding faathe thvieytidr are sy uriersitod\ad fheaning

gﬂglog }NH&E CQR %¥ 'E EQ&H f&'&%@l@ﬁﬂ‘;}téc&ﬁbuﬁé‘tlcﬁ%&rtﬁé ﬁ‘n'dfi)/ﬂiual

Féd?'ﬁécldrﬁﬁ»’SH?"Qﬁ? hg pvlgete%qotlée Wit fgneFects), on a p'urghty of
pblyneadiestides Meeoqﬂr(estmnsfbrmamﬁm by sequentibleransformation.
reconbi nant VMSM whi ch can be obtained fromthe

transgeni ¢ or gani sm means of e re551 rmpart .,
RS ahys canEt ol Seghiens Sea Gl O PRL A fobie Sbgssion
casselits aceondige ko thedmpations asfoc ventors spm@rlang &ham sess fasrexample,
g:?o?ﬁc%rtsesuﬁﬁ 68 "tﬁH %, té?: trP8et, PpeRki 188, TP rT5”1‘@“@életré Qfa, SP6, A-

b i, oo e Skl R oS S .

pfefedablyS/M$Mcin Gratri-pegative baeteral steins. i nvent i on.
Pr eferred organi sns for the reconbi nant expression are

Berales st Ribar JORNAGERN Sendle LomralsanTalipes gt Sty for example,
Iirhv\scpmmohesl aaray pad §ﬁ‘620 botbtolﬁwhlchm;gs be uged foriexpressing MSM or
K OsefERably CRAGIRA ositN@lbadteribPRfths, BAGT thbBes&%r fungal

by P Lo TEE ol o GRER Bk, o
IAJL10FGEC T, I 1, 18I Cy Ak TBEE iex2, dWFaor M aficambinations of the
lébav&ﬁeﬂﬁ’bﬁéd pmm%r@qbeg@@@ét A, Ye¥€tnobagues 18; 11(P)y:629-40;

%ﬁ%ﬁgg élog‘gé.{iel ggggHﬁ%%}lﬁﬁé‘?SyéédntﬁﬁtAP?E:?‘%”%lant Pathol. 104,
KEE1238 (1 %%&rreag pyalpB@ﬁQqhaglpgy &Y Wi 89R3cAg; 1 5(85905- 10 Luo X,,
ASenla 1008 SeProgf ®3( el 27 €3S Naclintet GGt 1 9S50 D, UT8( t2%,253-60;

%‘EJ ORERGF, 5!%1@@ 19'8'9?%‘]3%@332% 3%'52@1#@(3 2L ibR trminators

N0 BPCRASK s 0, PSSR AUGY E (DR&VES Gk Ygast 1995 June 15;
3&@’)1629@0; BcunBMteh Bl Meastr 1998 {BecHd(t2)gil 3B $&;rArisekl et al., Plant Mol.

,?"tgf e” A 6 sPasdob@t B, ?E(&bcﬁ'?olodWNlem((%:;gl 184 (1994),

ecte articul a
SRR 5F 8 a%z > £kt GRIFANK 2y ByTpse A1LA9084; Punt et
@éf(dﬁB?)s(BmE % (13.ut7 - 124t ) villecd whidbienaineédg, used [fbregxprasgimg MSM or
NS NCEHE b’anK'E;M I yeRsOdtrafl S, and sugarcane. The
transgenl c plants according to the invention are,
furthernore, in particular selected from anong
dixeopigsed gnnRfis contipl geEences whigh ars suitaple o gxpriession in insect cells

Brafel gohhasris Hﬁbhno?ér #Nd thepI0 prPRoterqLeskdw, K ARnd@isriers, M.D.

g%gﬁ%%%gcé‘nﬁ Legum nosae such as soyabean,

’bean “or peanut, Sol anaceae such as
pot at o, tobacco, tomato, egg plant or capsicum
Aglvantagens genetic esntolisédueneds fol agréssing MM arc@M8H, preferably

M Cﬁﬂ%&@l’ cuﬁHllfeu frpééo?fb%qs tpégﬁgbrﬁﬁatlgﬁ ls?ﬁuen%gr%é r\‘oroéxample

i ni epper
cxkanyplic wagaiers e, Sigianydius do ot tf@@ﬂgw&vcaﬁa @F SFRIAe
species. n principle, transgenic aninmals such as, for
exanpl e, C. elegans, are also suitable as host

organi sns. Al so preferred is the use of expression
systens and vectors which are available to the public
or commercially avail able. Those whi ch nust be
nentloned for use |n E CO|I bacterla are the typlcm

o o - Y L
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Engl and Bi ol abs, Beverly, MA) and pRI T5 (Pharneci a,
Pi scat away, NJ), which contains glutathione S

wo c@sssasnse (GST), maltose binding protein orPET/BPI04013560

A, the pTrc vectors (Amannlet al., (1988) Cene

pronitidrs biﬁﬁe, po'lwmé’a’/BGs,zdeﬁm\mws QL CHEeHhlowalsoorgimian WIAs 40.
and the "pET", and the "pBAD" vector series from
Stratagene, La Jolla. Further adva eoqus. v

F ke adyasiagece oepel Slirol SRR oERRRF NGy

Prefaldp YV, in plEviaareieseahindhel plast snommterz Ca(\/M [Franck
&eéll 30 298388y 3d5-204 PRB1 (\Pslitial, RlangiMol. Hidi9BY )1968)esSU,

éé]sc%éﬁéz $‘F lS% dﬂﬁﬁe]féf-’g%/e?@@%?ﬁaé@%; r lﬁttﬁevffbsfqumn or
Bhaseolins pmmqf@rt prefaraivly+3 DIgek Prameies PEPIosIRterSiaivesl Eei,a plant virus
fsAsed Vepérﬂé@arf g6petsdllyiprefeirbdamiromatdrsi 6OVirahomgin, such as the

gr%g;ﬁj q‘?&é Eb%nﬁ&ﬂerqﬁ&a'ﬂiﬁﬁ'%s%crépt F.%ngyé‘tt 1, Bed 21 (1980),

i KR G N
piontatevgiare, JorrexaReiies tiaky proerotealof theetdmahnepsyrﬂh@@ from
g@%ﬁb@ﬂ&m%’e‘ﬁeﬁ ghdi %rcﬁﬁcﬁéls theCOBB( b&g B%ntAfse) promoter from

rnative, inse res t
bor é@t&narav@ﬁt%é'&wsqrg;m%Wcét?fn%%a' g’far@&% el s 2qroar-
649), theffzdmoters-bi3he gadusjarviiiPele auluriite fog Htegetomiter of a prolin-rich
pREGH BbRANReBRA OVl satRgs. Exanples of these are the
vectors of the pAc series (Smth et al. (1983) Ml.
Cell Biol. 3:2156- 2165g§pand the pVL series (Luckl ow
Zhel eguapsion casEetiey may plsoegrIiseaZhenmplly ioduelbls pigmetrr as
geNetiRCoRRBIlJcaNEtteryemedits dBaidnaE iSre8sion B5iHE @Rogenous gene

?%Q)% nﬁntnﬁ{ggq e2 tK%tta s@é&ﬂlp§oﬂﬁ,ﬁ%rg§%ﬁﬂfpr§¥8{e%uch as, for
ex@neissthe 1s|@r@motefrr(‘6/ﬁf@f@w&@q Mel) BiolaRe §1998) 361-366), a
b&IRGNd-adlelinducibiesprpmioter QWICE9S/ y94:138) Ll rezehiesulfonamide-inducible
Eé’o%ﬁcﬁérp@%s& 'o:figsﬁféjaé %ﬂ%bﬁhmﬁ@u@fb%rﬁhﬁf& (égf%t af. Vsﬁ@é%) Plant J.

ost S|l at cation t% 21%3
r 97488, o Lhseipig-acik-pdLqiRie prompier (FEAR 9895 &r éR.erhaaa'- or
wpdldtexansne-indutiblampromotar (We %maB#may)ﬁk&vmet be ased.
insect cells and with their infection for expressing
rot ei ns, can be car edot apal.ogously to -
R E0sToEs sSis PERRIRr 2 e HENRE coBRE og e o dropgspeciic
PROréFsianin, @rwampanalnthmesva(neel,sﬂowem angylagrlongans, Baves, stomata,

RHcABneS AdterB ARG Hr tids5Hed, $58ts BRd S¥EdsC MiherS@RRAGre suitable in
Press, 1 244 I ant

N A T s
ateetersgdtcsesUre leabspaciicsxpipsgiendromeieirminics ragst pe apgntioned
9%@%@@ cYBSdlieFBFeR8 phsndtery o 83/05900), ezatdbidbs iduloge-

\li’fif?]lggt%cisghffxtg%%rb%#gaéeé%%ﬂ gsr#é}%éx%ﬁg )Pra*hﬁt@ dr %E@ﬂ? tpromoter
Ferdegtato (Blogikhaugtsit al. giMBO L §:(1 &ﬁ G 45)- |rﬁmBEﬁ7%1Wh'Ch are
Mdﬁérrﬁé&&#&efer@d Bfs U‘noé’@Wbbh@b&tMl wipressibwirssdeds apt aknt embryos.

Fé‘%g 62 ro?@%%oogpemfp;b%molp‘@ dé’re tt?eeﬁhas%ahn Er%i'ri’o déW(@é 5,504,200,

NCES acco
B oRIMet Bl PE Gl R HE)-BH0 S e AraR 86 | 8 25 alburin gene
Riaefit@sL Gkt alyiJtBibll Gheax po&7% 26211 2¢988:1 22351 ) dhe lqp0biin prodhoter '

g%g?sp'l:A S, E@ol%éﬁ @Eﬁ@t' é&%‘ %J?%Q'm )Bhe @%@nkh@vwéé‘ed

St @PgdperaI ety 4Dl efndtes b iz2s )
¥b9-8I7),dheé gapin ganﬁpmotérdﬁta&mﬁl et alp kokienter K096 199:515- -519), the
BRENSEEBIRIMN %Jrotéﬂ%@h‘\bfe\ﬂw@ 00728388 6ethe L eBY Hrétote} (Badfhlein H et

Bl é‘%ﬁeﬁétt {281,257 621000, Gndar LR b Cnnloay o) (1095),

Sanbrook et al., Ml ecular Coning: A Laboratory
Manual . 2nd ed., Col d Spring Harbor Laboratory, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor,
NY, 1989. Further advantageous vectors are descri bed
in Hellens et al. (Trends in plant science, 5,
2000) . The transgeni c organi snms whi ch conprise VNVSM
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preferably conprises the follow ng steps: i. bringing
MSM or VMSM preferably VMSM into contact with one or

wWOoe0s/054a83 conmpounds under conditions whi ch peP@T/EP2004/013560

bi ndi ng of the test conpound@d(s) to MSM or VMSM
p8 €tB1a8dy VMSM and ii. detecting whether the test
conpound binds to MSM or VMSM preferably the VNMSM of

kgﬁﬁ%r&é’hﬁlﬁe[ﬁ \gl& Elita %&Jitgg ta'%‘”d[’enéhf c{v@'y seq(ﬂgw&e for example,
prediiisremptersior {uasks. storage rogts qr\joots, eﬁtU@BtaiSnf@r ernplerthe class |
bhtatih peimaten(Baea)) the petaioastiepsinl Dinkibitohsrototarstheistdrelosynthase

ey o, Mo gl
RERRRIRghe Q&Gﬂﬁ‘fkﬁr@t'erﬁ'sP‘PFéf'Gan?mme( og¥tomptq Eksniygp). fruit-
Mﬁaﬂicaga:mslb)pr@hoﬂeeamm 28%0or pxarfiple dbé yruiimateration-50Edific

™ tdth& M2%4§‘tlnﬂcﬁé&%n3&s/§@cmﬁ Sfr%ters such as, for

ec dI era t 0% o

B e o Tt RS IR S
gemd AVQI98/22898Mor plaistidr dn ghromsplast-epedificqurgmotersisich as, for
E%Iﬁﬁétthéﬁl'\tr\m %I?ﬁéﬁasé%ﬁ&@ﬂM@ I93‘?#’/(16250) obERE aiGiytive max

de st.0od 0

RGeS BB ER A ) SolasRedhrolngsy (it b Geppank
P@@Qﬁ@torﬂ U&79pe) @éﬁfﬁo’fh@réoﬁéﬁpw@apf&fnoéﬁf gsrfiespiiagkin EP-A
0a98TB dahaidvantagéolssise tdwan M preferably |ess than "
M especially preferably | ess than 10 M and very
especi al |y preferablé/ | ess than M The detection_in
Addipnal inetional plesmeriss b) grp Upflersined a5 sURaning: RY dVay £ exrmple but
ebf wclinsithtios, regortergenes|reglicatiorcdrigints seletjort tarkers and what are

LRbGS 8E Lt ﬂ %@E"Yﬁ?ﬁblcﬂ{ WﬁﬁM@W&WMSWB%fe@b&WI@SM directly or by
cont ex{] 5

t est,
ESANSP } EOTRIRIG & Bidiease caypoe sl fLEsEsitable

bHdibored mtlonaibblmerm areciequarwes phidhanebire that the product is targeted
?rﬁ@ e AHBhRBEC S pladity trférva@ﬁblé NRY ﬁﬁtobl@&ﬁinon Ehé'ﬂiﬁl'c&%oﬁfe the

%%ﬁ%%%ﬁ%éﬁ%? bR RS R b Reb i pauonces.

wp@nsjm tbe compartapel whard itiistoroesh to $he eyosoki(Kemapde, Crit. Rev.
\mgdggh 18, 4 hiogey; Bb@eB). five preferred embodi ments

whi ch are al so suitable for high-throughput nethods
(H gh Throughput Screening HTS) in connection with the
A¥sese aecaragraetwihthmirventien arerverioreepisigratileast ape copy of the
hhéeie \weldagguanddsumicondingab ehedihiventibh wad/es trrndxphadsinwassettes

g&oé}wwt‘ggfheqﬁ\leq‘f“o;‘he mass can be determned in a small
sa

evol une Vvia fluorescence correl ation
spectroscopy (FCS) (Proc. Natl. Acad. Sci. USA (1994)
Il @ddtichltd pigsmid Sectars dre fethermyedlsoundéesteodras megning all-of the

F]r%"r Rh&Virh {/&ﬁ‘&g Wlﬁt\%g fh'e%ﬂﬁ M/oﬂi%?‘%%mﬂ%r tshien &8 EiFBrgﬂs"xa'rrﬁ)le

t
B s ek 55 VARl B, e,

eeBMnty pbasmidb) phageBiids, cosmaits odlireeat or clicutpr DINA. idese vectors can

'be\fggmchféa a%@dho%u@i@% efé%s%r@sﬁleworfr@mlca@awdrﬁ&ommy,
eﬁd | abel ed by a fl uorescent

ﬁbfoé‘?ﬂ?g@a ng'%aﬁ'oﬂllst %rgﬁeé'i “ve, the nethod according to

the invention can be designed in such a way that a
G8 Mirfl efBbEIRRINE Bf tae VSN thaMlictdic 4¢id kemghuedadtprding to the

£l uo{&‘?ﬁh (g%nid\;émagiggus%g? Qé ﬁﬁ o%fl?edd B% t[:_lff o@}% sn’i ﬁtthe form of a

ﬂme&rrﬂ%ﬁn integraiediints th%er@m@é@%m%prgﬁmﬁﬂ ala heterOIogous or
(ﬁlumb&jgeﬂi rdcobbiregiborrhielireat BNAYhahcpeistof a tekdrizgd plabmid or only
ol EEMERITR oyt AERelrTR e hioglo RN Seudtes uee

state, the polarization of the quorescent i ght which

Is emtted is nore or less |lost. Under otherw se

identical conditions (for exanple tenperature,

vi scosity, solvent), the rotation is a function of

nol ecul e size, whereby findings regarding the size of

the fluorophore bound reS|due can be obtalned via the

- N AP S A NN\
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MSM or VMSM preferably VMSM As an alternative, the
nmet hod according to the invention may al so take the

wo 0051086453 he "di spl acenent assay"” descri bed unPET/EP2084/013560

FIl uorescence resonance enengy transfer (FRET) is based
on the irradi ati on-free energy transfer between two

$Qlﬁﬁér§Jrél§érﬁﬂlb%‘? @URar%ti&,Oé oh sg?ttsﬁ@ldr@ﬁwe%ﬁ&ﬁ!d in Chapters 16
ah 12ih, ﬁa@?&?l‘ Fr P"Oﬁ%@'raﬁgﬁ%““gn&L%Eh’fdé‘gfgver 16204 ¢ Cold
SrengKkiaiboa takaiatope GaldiBPdig Marsonlahomtely %ﬁ%&ﬂldaSprmeHarbor

Nvgess Eeriter laabaitagdoulidtiors afyidbkcripedfieHalidngs aldbTredslin plant
Qb;Qﬁ'&J‘% ﬁ%corrpound, t he bindi ng can be neasured by
neans’’ of (Cytonetry 34, 1998, pp. 159-179). As an
alternative, the nmethod according to the invention may
ahe expreksion bassktie acadrding do thdiisyentioe amhvedsrs algtived therefrom can

5& Rﬁ@raH gﬁﬁln? bARtefiS, Eh@déc&éréu f&%%p@@gﬁé gefls of
SNBSS G TR

Biost8c), prajeobsicieBarsiial as gnhexame,| Magnetococcus sp. MC1, yeasts,
@Imnﬂiusqmg. and aRbk @Rd EBkérbtic nohhGRER IcBRY f&rbxé/mpllb iAsect cells)

BB e RSREF SRS Ly SRRy, pe
Qﬁderét@ﬂ e m@hiewr@ﬁ@nwﬂs@em@@dlm PR fererganism in which the
?gh@rs@be@gpreéy&u'ral et al., (1998) Anal. Bi ochem

0: 750-756). n a preferred enbodi ment, MSM or VMSM
g{ referably VMSM is inpmobilized on a suitable support

ﬁétofﬁ%nb‘&tsw af) pression easeeticompelureNtaing t er one or
nore suitable wash steps, the test conpound nol ecul es

t

8 er Qe AR ok P Gk Al Al YRS coquence;
abovemsnt| oned net hodol ogy and test conpounds which
&) e hdditichal tunbBiviabelexidBig; opr ef erably VMSM can t hus be
sel ected. 5. The nmeasur enent of surface plasnon

sonance d on.the change in the refractive

de?cgfn 5@ t:\%)ea'\ﬂ&@n a test compound binds to a
protein which is immobilized to said surface. Since
it SArEGTaRe bubjédiendtRl bate dp«@sénnmeénﬂoa. i dentical for
virtually all proteins and polypeptides for a defined
change in the mass concentration at the surface, this
w8 figthes advaniaggeps Pewodimenh fhe Runleic AciH sepuenses Hﬁ%d in the method
Gktdtding t@thetindntioSaRyRlisoAss ebduced ntd 1A BBJardd b temselves.
Mal mgui st Nature 361 (1993) 186-187). The neasurenent
can be carried out for exanple with the automatic .
n i 3agiien fp Heusieicsrnid aeepres iWHeF 83wsATedo Rpintiedyced into the
avginisal ltiseyf daprallBiecinipoduceBireo ther gyarismaoddiinerig bsingleofector, or
GHER ﬁgMdYJal @et&n%i%ﬁnf?@dﬂ?:leﬁﬁwté’ﬁ% cqg% lsrﬁ‘n{T@ %P&se in one vector, it

acco on can i | [ ect
e R A L g O e A W AN
VMSM preferably VMSM As an alternative, the nethod

%ﬁﬁg %Blng&t Qe Fn%db&‘bﬁnﬁ\t@tﬂe%én@n%ntq%ﬁldn %aﬁﬁbr%é?n()n) of the
N
tcen be Ieﬁgctbdglrspmn_cmlﬂ ky alkmetitodd with wdichAhé skifled werker is familiar.
substances identified via the abovenenti oned net hods

ap _subs ent |

i ho34oF BPRSRaraang JF HSfic b\ ot Bt Blngonp the
fextpanks bk wantbrent, Jrefral.H&9R)r Molesuar @oriRg:h labprgtory manual”, Cold
[Bpsiag blatbor Y alodratdey Prisk gy W1 Aneubet ahali 189045 Cuprient protocols in
I?r%l@é ‘Hr%ﬂ; atﬁfCtJoKﬁ%N/l[éﬂ a%G'sedﬁESb MT%IS\‘;éfle%l WRICIJ%&VOH
Vi 8l uci d? e three-di nensional struct

MBM or VMSM preferably VMSM by x-ray structure

anal ysis. The preparation of protein crystals required
for x-ray structure analysis, and the rel evant

nmeasur enents and subsequent eval uations of these

measurenents, the detection of a binding site in the
pr ot ei n, and the pred| ctlon of potentlal |nhi bi t or

o o o N a
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enzymatic activity of the MSMor VMSM preferably
VMSM the activity of the MSM or VMSM preferably VVSM

w0 p@aloat4esl With the test conmpound bei ng conparPdI/¥P1004/013560

the activity of a MSMor VWBM preferably VMSM not
(1996 #Rle Presst(IBBNN18863476r9) oboinaiser efrab (£994a dedhasisdn Yeast

G%n%tgb:s,sgﬁhrmin @-%%M r r%@b&aﬁﬁ?ggéessg:lgl@-dtﬂ\\?e &%?G&Id% tb Yehst
BERAES A el Eioa W BHS N5 Dot s Anfigmic Press. In
thedwinstpraatia of fitdmentous fongintieuneihods of sheige gse frsiysiregeneration
M'\@Mop%rsl%f &f\?&?&n‘éfowyﬁﬁﬂn With therdidéf PEG tWeebdavan (1987 Mycol. Res.
r 0 AN

RO EHBLER . PRYoor s o (B Wil 48 20 B8R anf scbdily the
fsamsfenmeadion with rﬁhm@ﬁ@@éaabaﬂeyurﬁgvmﬁﬁaé@n? fenPrqoh ebal- (1998) Nat.
BiddchCli6,v830kB42).t est conpound; and iii. selecting a
compound whi ch reduces or blocks the activity of the
MSM or VMSM preferably the VMVSM n step i,ii. here to .
tine P e" dipReS. 68 MRARS A havRebeeB ORISR 195 af Epagipymation
aihek régeBbiatiom olyiante fromi plantttissudsemtplant epitsucenh eaexploited for
FrQﬁ%?éﬁt%‘ij sWbletrdridforastion’ ISutaifit nthddeNre theViiBildic method or the

ref erabl ﬁ/l\/s n?t_ hnfcubat eq W@h 2 tg?i é;aoofpound. lant

A TagIoN ShPBMRRA (choloh AT e MRHEeh Er oG PBRiR plants.
tra Biatestwiology.of MulieVolymetGorarehensiver Trgatisgl (Hok fRenims /4. Reed, A
pOnhiat, tFe IShatliéry8ds. 1, W81, 206212-559 \GSHWdirtena-NweY drBle-

VEM. .preferabl y . . j st _of a . .

B PRRCE B iSRRG ) gfton/oB T DFEL A ing solution
wierpinjpgtie andigiasrpbagtesimradiatedaaneignsier.t e abovementioned
hitestisi 08 deddrbb @ fondaMplq e Bederels et MVEMchniguedfr Bant Myansfer,

[ . | ] S i
PE 7iafsutn Riapts, L EngHECRERAN i cated @f%Ph Kung and
Rl AcaiierBis FressrAPScwa anddp ety AR RiveF|aRt Physiol. Plant
MatadoBibl, 45 (1891820%PR25). Current Protocol s in Ml ecul ar
Bi ol ogy, G eene Publishing Assoc, and
Wl ey-Interscience (1994); |SBN 0-87969-309-6. n e
dhe aBﬁ"F@%‘l?ﬁthyrﬁ”ﬁ?ﬂ”grﬂ? gebertsHa. edlﬁ’ﬁi‘? P’%Ca’i?’isgﬂg‘c’)f’s?‘%g’r the
ransfeinmgtionharetknben taithedskilled aworker and idescribad exteasively in the
ﬁt{s?ﬂiﬁggﬁeﬁrﬁe@lf NOEI Xcig§ Reg®{ 0@ QBN@' 871 r1Wl'lﬁé"inYié”l*h'@Biaﬁ')}"‘\‘il-*:ctors can

k [1ar, Ih VNS
BE aredaincmors,pophaerald onl Had i) e AlBRE hemelggous
rénosntiratios owingdd sedenses biioese somblogeysiosiegyences in the T-DNA.
TRRISThi@ BAHitiGREIR cHRBMEIRAVIE reRficiR WhMiSHQIred fg thedtrardfer of the

SR, b SiRe Ry 8 s §ﬁ@@iﬁ%ﬁ€9 I ApSise the
rerimpsiary Vgctercgapibsi trpisfariegiie AgERPacteREMNvERCciepR/Blmeans of a
BeREEpiabid (YdAGation). By nesidrataeel capable of repiiiation both in E. coli

%gm#&gb%c@rieﬁ ;rh%ékﬁ‘%h '@K’%ﬁdﬁg}? g}aglpez glgﬂé éﬁg%/lliﬁker or polylinker
Wit BamRR o TheyB0t 29 b bl BOTder 1ggloB fieYepn b transformed
aegtyrinsahe agrbbacteriaBidisiers WaIMdhrGdre Genky 168BN78)dB1-187),
ERCA B?itzgﬁ'ﬂw\)tl L i SRERMU Pidht VB&oMMiSh OffeMrukkerij Kanters

prefera IS | nhibited a.,s Lflca egr.eas

B Bl AT | BB, SHARE Vi TeleY 6 it BEC PRt $iied 146 and
AoretzhiBMB@d. $(198pR2TVeB87according to the invention is
observed, the result being a reduction of at | east

%, advant.agequsl t .l east 20% referably at |.east
T06reBERaERAN S Erar Gy by oLy BlsEeSkdth SofbpyERRnas aso
bedn deswibed KCharketral) Plapt Mpl BrabR2(19930 491Hi06; Hiehat @t Piant J. 6
|(pof)-2899Dérg i@ ISP }CHine B3¢ $040) a28-8M sV ikhink @t M., Plant Cell

ef er abl . [ I
eBotit 211100 e MATBER RllskuBhBaRTEhigssphes-fodooRband
concentration in the mcronolar range. The activity of
MBM or VMSM preferably VMSM can be determ ned for
exanple by an activity assay in which the increase of
the product, the decrease of the substrate (or
starting material) or the decrease or increase of the
cofactor are determ ned, or by a conbination of at



10

15

20

25

30

35

40

exanpl e, 2-nethyl - 6-sol anyl benzoqui nol ,
2- et hyl - 6- phytyl benzoqui nol, 2-net hyl -
wW®2@s054§3 ger anyl benzoqui nol and 2- net hyl benz opii/ER1004/013560
derivatives with a shortenel prenyl chain in the
Borhiesé; 1o D. Plant $ui.a1g3l (¢9eH) 5805561 Ritdhde etodl afraosgenic Res. (1993)

%gaﬂ%goﬁ:ﬁ’ Ili@({\/glsggtgﬂig forfthé‘Ei ﬁé?@(rﬂmﬂﬁi;f Hfa’nby@}g L MEG e Of

tprsieomaliprRbY E5aNS GLABR DIAUStS ahpeacd AR and LintrupoBlgahhysiol.

10(@ D94 )a37-48] vaSImtapﬁidtecﬁmblogf/dﬂ (e B6y-§74; Ritala et al., Plant
oI”BfoWM% %i?%ﬂsﬁsbéﬂdéném) TﬂéoraAB e%hm@@@ms-esn,
sy

t N

BRI SRS TP, 5t SERonn e AL b e Bspna the
ideoduatipm etiDNAdtyoneansi of glasy fibgrst Inepantinutes dheptransformation of maize
RSP EdbeRitre atecﬁi?i}ptﬁe TirataRe@r. aor &Rinhe, IV 05/ (81.28;

e MBI A e B AEE6EHED & elimology &
(1eaeX B&&Sﬁi Jaerdpr-Kegm %ald jast Cell 21§99 f8-618; Koziel et al,

BistéicRAGIbYY €1(PH93)0I9eL200CMorocest @t | Theoh Applsal Geledties 8D ¢10)
'fﬂo‘}%ﬁr possibility is photonetric nonitoring of the
reacti’on based on the characteristic chronmophoric
properties of the quinoid substrates and products. A
Theeswcessfulardnefbrmetidn affotidnecreat siEtiesdwsratioajready been described

fop¥fﬂﬁbl?gi? }’i‘i@' dége bfsbé’r ?Waﬂ%ﬁ%%idu)( Bﬁége]\tﬂdgé% I?lgsgéie ﬁlt %ee
%ﬁcﬁﬁnwg?ﬁtc(hlﬁﬂrﬂ aﬁglg 'g?t“i éé@gigﬁ%’a%@i eic acid seguence

encodi ng MSM or VWMSM preferably VMSM in which MSM or
N@@%ct@ﬁ&ivﬁi’cﬁbiaye Ué@i\/lréﬁsf&ifr%@%@f £68ct6 accbrdingtBlthe Mderition can

Wbl SR o Bl B S e ARt 8 b
plenterike Aratydartsis ayrcoe planis likheereplabmpizey0ais, ryehebarley ‘wheat, soya,

tide2R586H istigabEetl Banol RUARIWEY SREixE herhp aiutsioBtobhdael tomato, carrot,
?é;o%lc'ugrﬁt l%%ﬁq Jgp%igpié@agtcasc‘éé%téar%lﬁoota‘f'%%étgs a?fﬁif§ ‘i%tiu‘&g and the

rrn
varigus éf@evﬂ'diﬁnld|QF§PQ¥ﬂ“etﬂﬁ’§C'ﬁ%rfPli%i’§Ej’é?iPY: 6*P@§rﬁcgiifi€idrieaves or leaf
SSRGS Fodh dgrobadidrial golotdrharef subsequentin ggwving thengiarsuiable
&ehgl s context, the difference in growh in step iv)

§7'% he sel ection of a herbi cidally active inhibitor
anobunts to at |east nore than 0% by preference nore
Thegerdigalpmediéedplayt calls ean hanegdetatedyie all ajdtiyods with which the

ﬁ’% &g}ay is ‘FQ‘F\i‘ﬁart @981 ﬁié%(ioae @ai"{ BE YouRRing tHePddovementioned
prefera

by $B. g S0 B REGHEAS HIRE R NENE R oned

transgeni ¢ organi sns according to the invention. As an

fhd ﬁéﬂ%énié?or §hi§r‘h§ 18ie8 Y t@ABIoRTAfidh WitH 6k &HE above- -

L b e B 0 e

gerneding taithieynuention pihgy vedieriromprising e akqyeaestionedgxprassion
B4ss¥BMndhe fedorttinany VRV, ivhicrecnd etitained fbmithe transgenic

t
Brep Ry SRR R R padt Pl lcPhEREsr et
inventisns Theree of Bansgenic Orannisa @wnrﬁmrﬁ@e@&ﬁsmcaﬁ%&ﬁe
Bé&fr&hglﬁb thedny@ndion, foraé)(aaipgaf,or providinyoleacrmbinanirproteny, and/or the

gé@pﬂlhg Eangm%‘?ﬁ' Qé:s%g 9.9§‘t§ﬁwb$ii<éwisﬁfhorm part of the subject

um suc r’exa net ococcus
Wﬂei\/ﬁfltheiﬁi’%ie@i'ﬁiﬁrwolai ants whi ch can be transfor med by
means of customary techni ques, such as Arabi dopsis

PRk iaderg a%%WH%EWe hreQdibrPa@ nbRBAIY WaLteRs, yeasts,
anoba te n transf rmed readily, such
H{O @&?ﬁﬁf@tm%g'ctilﬁtago %rp{otfcn%ellgg ¥ence encoding a

polypeptide according to the |nvent|on has been

I ncorporated by transformation. These transgenic
organi sns thus show i ncreased tol erance to conpounds
whi ch inhibit t he polypeptide according to the

i nvention. "Knock-out" nmutants in which the anal ogous
NBM or VNSN[ preferably VNSNl gene(s) mhich |s/are

e
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selectively switched off may al so be used. However, the
abovenenti oned enbodi nent of the nethod according to

w0 b@siosasht i on can al so be used for identifyi NBCT/EP2004/013560

substances with a growth-régul atory action. n this
context, the transgenic organi smenployed is a plant.

ﬁ—tl%?erfg?itrheﬁefs%e PH hftYéllBSi)afémEﬁ atheemosbdddescribed in

rowt h-re WY .
Carbotr o M TR T g, S
V@ﬂﬁg(l%BMQ%OWI’I’é) c acid sequence encodi ng MSM or
VMSM preferably VMSM which is overexpressed ii.

?%?egﬁeﬁ@% a{c§egﬁsatr§rn]f|8r§e>[alﬂgﬁ%1 %a‘:feﬁﬁ%@ﬂﬂ#% h@s[‘k?&'ferlchla
EMlnladaﬁ\éQhﬁp’Fﬂ”H@ Al @?r@w CYANOPRECTR. 481 $Xamp %frormﬁ genus

SY@E&G@@[’I@ Arlabakna rGhidthex, Septonema g@sdilatriz Mlecidrieera and Nostoc,
ciaﬁﬁ%}e‘?&a&& Styhmgflicﬁ%)tlscd?mg ha and iv. selecting

stanc rlngaout a nodified growth of
t he nontransgenic plant in conparison with the growth
Bfefért'tm yeaatssaye andiglha8acchekmyces, tSghizosacdhatamyces, tlansenula or
bfactl on of test compounds which bring about a
fied growth of the nontransgenic organismin
conparison with the growh of the transgenic organi sm
Rtedérredfangirasespergillua.deichedrsmaaAsiyanNagrosperas hysarium,

Bleé\iv%ﬁé . MbitBieNa! Sé}ﬂol@bnl’hhleythlte@‘ﬁlt)?bﬂwﬁuggfﬂﬂsb?tﬁéd inv&dian Chem
an itself in particular in
ngugg(&t'qwr%%l %ngﬁ@ ¢1§§é)h Accordingly, the treated

pl ant s show stunted growth; noreover, their | eaves are
Praf&edd plante @r@éeleﬂeaddpdrn@ﬂar anmutigfrhertbogtytesiohoiis crab ptants such

q‘g,r e%{aﬂgﬁie %ﬁréﬁ?ﬁ%cﬂ% &ich W%af Baﬁaﬁ niife! 19, tﬂflcale malze rice

ronpt |
Pb@%&aﬁndbﬁuaﬁ'&%ﬁ iiansoshic PR AR Bise Purgbre,
fuxthenmierd, vdq:aetioulmreabaiediltoagmnong dicotyledenbust ciorl plagts such as, for

?f?érb\glé yBraFQ@ac%re@M?H a9f0|léé§rd9§;5e %@énAl%bﬂfopglﬁdéabbages or canola;

ea ruits rne
LegupiBosag sy asesgxé%ﬁaé‘ua'ﬁfgceﬁﬁ Bres of R Solfigpeagsuch as
soiga, tebeicco, domato, egmplaahel aapsicurs; Astalaceaepudhas sungewer,
RLQsed, "ietﬁ}%@td?'@alén‘au%l @ﬂE&bﬁé&éEe@ﬁcf?% flon, pimpKiK e Alischini, or

r-st at |

B b0, s 4 nePhir s Sl GRS, vl BS g [ e
grapieine dpegiesut h. Again, as an alternative, the
transgenic plant in whi ch MSM or VVMSM preferably

%rmgpz? g%agg%%%gﬁ ﬁ)é’fﬁd \?%Bfﬂfgxéﬁg%lgf’gﬁl?/é%%ﬁﬁe ebso suitable as

hasliqgigAnisMeg t he pronoter sequences which are
naturally present in the organism The skilled worker

f% p%‘?el:]rjegﬁs t‘%&gg%'f'@fbr cﬂ'PQ/%terﬁs Al s Wﬂﬁ:ﬁ'a% SvailaBle to the

e’invention, to enploy a
gpglf%qr,opmn@ﬁrCI@@g@va@ liﬁ'ﬁounds in a method according to
t he |nvent| on. f a group of test compounds affect the

*rﬁe Chnich Bt bé nie? rﬂe?mShécH%F SR BOPLAERE kNG Gpicp! at e

to di
oA Lt el ok i T
iategH lecvBretth,i D.BcandansonfK.§. (1988) Genacst: §114£> PMAL (New
@ntn;_[?ﬁﬂ %laﬁ@@é@&ﬁnm dnﬂ P8 (PHafMbBIE Pis QA EY, NIS, which

gee@m.q‘ﬁﬁ thgen{e(ﬁ tranisise é@ﬁ)ﬂg%ﬁ@'@% Brodlf oFBr‘o'Eb‘?rﬁjﬁethe

ipiveeyrctass (Arsanmetaly £1R88) BgnepP:R01345), Mm%%lfr%QONTECH
FRAPA) E04nd the “pETS wad thespBADO UL sefies fromoBtratagate, La Jolla.
Dependlng on the conplexity of the sanple, the
above-descri bed steps can be carried out repeatedly,
preferably until the subgroup identified in accordance
with the nmethod according to the invention only

conprises a small nunber of test conpounds, or indeed
just one test conpound. Al of the above-described

nmet hods for identifying inhibitors with herbicidal or
gromﬁhregulatory act|V|ty are herelnbelom1referred to

R s o N a L,
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apply the conpound directly to undesired plants, it
bei ng possible to identify the herbicidal action for

wWez@spbasyia restricted growm h. The nmet hod accPCTEPZYOL/013560

the invention can advant agédusly al so be carried out
FurtHrer@tlt/dmtagfgimp uvlecinsea: ibo dsg inkmeastrara pYeFScviBaldarinetals (1987)

éﬂ‘gubb%zé Ogg; §n<§ ﬂéFskB\gltz‘)fﬁ%Z'Tdeﬂ I39|93919433) ¥URYSS
ﬁ@e ﬁﬁé

SRy 83 Pt B IR R R R SAER Redves,

pRIEZ deriyativesnandihe vectonpefdhefPichia Expreseipr Kiotinviregany

EBRoRithe55n Beig, SRYINRL?S 1 496 M MgmémotdirRingrate ek eibed in: van
ne, or ra r S

A R G80LER 08 FRRGLE N o

Heneterment fasdilasrrnteys fupaiein Hpplicd Mqlesulrr SanedievieFunga J-F.

PhBeray,cdt ai. Cedrs,ipd 1528 Qantridge Unneditn Préss: Chmbtidyent i on
Iends itself to carrying out HIS in practice. The

upport used can be solid or ll%a{nd but is referabI}fI
é’élaﬂdi'tﬁ'iﬁ'ét'\@sﬁ?@@P"eﬁquﬁ"BfeéF'@F‘é(lP@ A BlPR PRSP 511\,5&!’@':3960 sly, for
Ekamabw@xpmsnon ard Sy BfIr drHiB kslts, fvbichapainfeabdd vikeecombinant

Sﬁrtus@?téng'np %%s@aﬁég@&ﬁcw&aﬁhe Acréeﬁéscgnqﬁ{‘éieal (1983)
M?L Cf@%eo'&@?l CINA BV CEGs I faow 88 Sumpiess (1450)
Yoolpgy $€0:9088)€8hers whicht mapbe mentionedearg élijaCBé@wrdesxpresswn
Vet quaBdcEr0 th&érﬁﬁ |n§ef¢fsséluett§3@ten¢ GrERe Hvitfogehf Calsbad or

E&iﬁl’é@%@%@gé PRt STrBE FOBORaS kb Al BA. insect

reliscare apgiculaty @wﬁbiecfobpwemrﬁ@elwk@é@tlc pEsHiRIng since they effect
pusteamidnal rab@fidzRiBAe b5tha Pebteihe vichass adiposaibke in bacteria and

%g%gg rﬁl %Hllgd @/%sﬁ{elr %bfgﬁ'ﬂl af wﬂﬁ\%t Hé?ﬂluid)ﬂil&uﬁuéﬁsl’ngé@ EQIEBnd with
tffearé@feetrqmr %2@5%%%19 prf% which wan bacariiee,out ARaIpgRHsIYlg known
bathidde(susksiveindSinveers, BloéTezsanfli 888, ppst7elss Gloveednd Hames (eds)
ﬁ(@ﬂﬁl(ﬁc&h ﬁﬁfécﬁ%% %atllix reé%ﬁdﬁg?¥sg%iﬁe% |See§6§%j rEd|§8|'1 Oxford
§E‘M§§Wﬁ@9 1R9P28%5¢44l Libraries", First Annual

Conf erence of The Society for Bi ool ecul ar  Scr eeni ng

n?@é "H?l hbélls aP é‘oﬁw@?é’whu@ﬂ@an B@@@éd advah @o@ély fir expressmg

ﬁagyesa o et e ol ong
Beckerchdat aly( 1@62) "Wewcplanidinatry védenstwith setpctaple merkers located

a%xhﬁéll% #eq8t Bbraert PlahhBiol. BIGEIHO: 9N95-TIESEr i SRR MIIV. (1984)

B R A S5 R BB p B K RERERS s

'§Eﬂ/‘a-ﬁ?%1‘geousl y less than 500 g/ nol, preferably Iess

than 400 g/ nol, especially preferabl y |l ess than 300

PRl 165 G2l RBLALE OB A yBn Ko KEEHrcssea i

maémre@l@a|q¢ll$ - ExamplRsrPl SUHAR eXRresSjoreqsrs a1 RC D'P/'8 and pMT2PC,

ﬂm&i’h@rahie‘mlbmnt&@ed ®. Q1O8TMNafliree 329184 Kaufman et al. (1987)
ﬁarm@ﬁ@ Bidriotbd ﬁ@@%ﬂﬁe"ﬂsﬁg nbthls Eontext are of viral origin

actl
VII'US or

IR A T S IR W AR e
isiemian mibes @NFusthmprelobrymilmd 'slsbryoti cexpressmusystens are mentioned

"?'P@ﬁé(pﬁéﬂé&\'ﬁj iﬁh@an%t?rb@%?é' RN dfoniry: & IeibRRdtdry Manual. 2nd

R i B S e Y e o

dﬂarbdﬂelNY Ha99i Ewthanegvantagenss yectord ars depgribiedin Haliens|ef al.
ERhed inSMdrit Scihées B, aoo)sui table are mainly the salts
of those cations, or the acid addition salts of those
aci ds, whose cations, or anions, do not adversely
affect the herbicidal action of the her bi ci dal |y
active conpounds identified via the nethods accordi ng
to the invention. f the sel ected conpounds contain
asynmetrically substituted -carbon atons, they nay
furthernore al so be present in the formof racemates,
enanti omer m xtures, pure enantioners or, if they have
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are described generally for exanple in Alberts,

Mol ecul ar Biology the cell, 3rd Edition (1994), for
wesz@spsasthapter 17. The sel ected conpounds nePCHEBI04/013560

originate from conprehensi 2@ substance |ibraries.

Thentlanigeaictasganisnospbioh demptise YISbkpeasestesareiciaimed wihin the

B dtthe fréfer®REREcH. CDNA expression libraries,

éﬁ% tides, proteins, nucleic acids, antibodies, smal |

or gani c subst ances, hornones, PNAs or the I|ke

AllbA the mbovexdesasbatembpgiments ajdim) trarspenig@uganigmswhica cpomprise

IV 619\9!5ISM BieferdBih VMBNMbsom& ahder tﬂ@térﬁ%ﬁds&eﬁi&%@&&m

and r t,ed t her ei n). The sel ect compounds

%c(ﬁ;?rcg ﬁatﬁ '@%P&@ont rolling undesired vegetation

and/ or asgrowth regul ators. Herbicidal conpositions

Teapivestionguiiiemeed edtdtesitothapsee otigSH ro/MSMeprefeyalnigd VMSM, in a
n crops such

8GR Jon Bentt BT hablcRRP BoRRTEC SBnREEAS on, “thoy act

agai nst broad- | eaved vveeds and grass vveeds wi t hout

Tiné hetriddragcamijngsto dime inverdion folddergifyingherbizidaly petyeaotpounds

faketatl L8mbrides tRORMENRY stdpspar ticul ar at |ow

a- ?Qflacgtlsohnrat es. Thegse(fbect ed conpounds can be used

for controlling the harnful Q/I ants whi ch have al ready

beenbringing MAktoradSH, peésrabiy VIMSMintorrentaspwitle ane emmore test

et hgghmpsunds @REérdbndBiehewhien peARPBINEIAG of e tBstdairpodad(s) to

e onobpRTsHe BRjorRbRMeNiand “0r °Crop piants Tor

el imnating undesired plants. Exanples of suitable

f.r Opgetatihg widtherhe Risacompraumahirdzto MBIV oAVMSM, Ppreferably the
hypo ﬁE%?r agus officinalis, Beta vulgaris spec

alti SSI na, a vulgaris spec, rapa, Brassica napus

var. napus, Brassica napus var. napobrassica, Brassica
fiapadstectingsithetiesrtthe test Campdundaedices s biock<tetautivitysof MSM or
tinc is, Ctrus linmon, Citrus

Si neyg{ggm%&@b&q%y S{:}\gbi(ﬂ@orb]frf ea canephor a, Coffea
l'iberica), Cucum s sativus, Cynodon dactyl on, Daucus

var odatgcﬁigaeﬁuethegdhm teshscbmpmmdagawdea ov blocks thal tramiseréption,

MBX, trERGS6RI df BibresSibh b MSTPSSYRISHT Tpeéfs@bwﬁé VMSM of i).
CGossypi um her baceum Gossypi um vi ti Hel i ant hus
annuus, Hevea brasiliensis, Hordeum vul gare, Humul us

The tﬂrus“redtpgdf’u's angerstapd as nm@lr@rrgdwcé@n &f theaastvity of at least 10%,
QWdrﬁa'ﬁéoﬁsly lat RHSD 209 tpréfefeblyaiRast BORP @é;ﬁdcﬁ%ﬂl? preferably by at least

LU el BRGHRAY oy aE R ook Mot B b Egthiifn win
theranyisibeof o MﬁzM erYMSM, prafersbly| (MSMuwaich bas pahess hraught into
wohtgaiith a fRsCemnmitngsthe Birmrdlceped’.is Bhdarstosd i mezning the.

g&}ﬂ@fé%[ %' ‘Hﬁ}% %rdbﬂhl@ o ﬁ{esé&ﬁltysgié%h%tp%%%éntloﬁé@?éiuctlons in

Cl

s@r@anteare@rc@ave;d atey) 'BWBﬁtﬁrtCGB%‘?’E@dﬂ‘? olgss,am16i’ op@gre%'y less

mdngﬂrsﬁ/) eséuvtally posfarablydess, than il OBMlianchveredspesielly preferably less
Fan aestivum Triticumdurum Vicia faba, Vitis

V|n| era Zea mays. n addition, the sel ected conpounds

can al so be used in crops which tolerate the action of

fibe bietsictiersinaecorganae Witrestep i) ,of thecdhoe mpthateaneneifected using

f@%’hh gés wm&ﬁ |c93$|ﬂﬁf/r tﬁé ir@éfa@tfonsdé%\he&f %fem §ndjﬁ§%¢16' Rafis context,

At 'aﬁe et Boraniieon FHe sl Al Selpiplerant) uch es or
emmplsn 2 flapresasnt labalag radipiseigpe Ipbeh arppamilyningseandladel or an
\ihe RBBP Ekélﬂ pleé of aﬁﬂyaiel 181§ BtStidrestagionperonidass)idikaline

@%i%s Eﬁlcé%%%%eﬁ"& e Boe i BEheh Bedif afa s
|n the formof directly sprayable aqueous solutlons
powder s, suspensions, also highly concentrated
aqueous, oily or other suspensions or suspoenul sions
or dispersions, emrulsifiable concentrates, emnulsions,
oi | dispersions, pastes, dusts, materials for
spreadlng or granules and appl i ed by neans of

o, e .
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For the preparation of enul sions, pastes or aqueous or
oily fornmul ati ons and di spersible concentrates (DO,

wo b@ssei4et ed conpounds can be di ssol ved or di BOFEB®A4/013560

in an oil or solvent, it bei#ng possible to add further
koowrutoathe skillediwbtkear i es f or honpgeni zati on. However,
it is also p035|ble to prepare liquid or SO|Id

cent ected,c ound
EBRGE S Ser Bl emPSUREn S TR TR At tobie or Higfyfhrougnhput
a@madséng@sTmmutsSwgemmm biT8) trconpestipnawitictba preseatinvention

At 5@@@ﬂtl§r@mﬁ@bﬁ@g@ﬁ are suitable for dilution wth
wat er. The foI I ovm ng can be mentioned: enulsifiable

concentrates EW, suspensions Scieaq sol ubl e
doncéhe pygrage é@‘uwon dte oka EPWéC%H@Sﬁﬁu %8 fynoiign of the mass
past esn bedblesmined irf abinell pamplevsluate Ya finoressance tcobrelatich

pOSS%#ge&ror&Sd)yt &gsz HPE' rlzeﬁlf g%%lts PUSE| (1988} 117530f1575). FCS can

solu

addi P SAPIaYEAF! tﬂeéermmap@ "mﬁ@ﬁp@tws PBeEsYing dhe change
addi initbeatdsg, trehe changed diffuston ratesatichdthisoeritaitsg ofdnteshcompound

prevgRLs bfmrr@% s lor vw@mtp%fsrdw \BASKI. s&fméﬂﬂsou 86ddrdfiRig to the

I ngr edi ent

e Pty o LAt Bh el o gl i BB B 'St compound
conpabaled:byanfluoressest molhcldﬁe%marsalt&matmn@eag@tho@accordlng to the
t ag;(lnﬁ/émﬁoﬁh , catl e sTgh @B%} s Way 1 th%lf 8 ch&ﬂ%ﬁﬁef&éﬁ&fcompound

an c r

f ani }(R/fugb %Mfég%ﬁfe?ﬁ)g @L%?er]sﬁént 5\1&?%@5 lgbéde?Fe byef rtlaer test compounds
agenf'dispiBEemem@Bsandl ECs can be prepar ed by sinply

m xing the ingredients in question; powders can be

pr ngfuﬁfeswcgg&(lbf%tlﬁﬁ e |blf§d&1E qiﬁc%@sgﬁd @éqﬁlé(%%ékﬁfjorophore
us uaPX§jteg ath d?o&lf izgg lighitto lkquigegmit PP'%%@%'{Q%(J% fpypyert ihe
pr epéinaropinorSks élroumdam réééieloyringl thet exaited$taten ther galarization of the

phasg, éé‘éﬁt f@'}f S bﬁﬁ%tefd% Eﬁr&g\% oPEEd lok@Unger &her\mse identical

elect re
at CFPHITO 107 SRRl P SIA S B RO S IS A0314 2 uncton
be po‘érpaleedle Isizenivkénely tndiogegregandingothe Isize axt thes/f@iorophore-bound
?S?SE&E&%SCX ahQ%eJH?ﬁﬁedr’Wg% 'Ewéékg&@ih QM@%g% g& Enz@hﬂﬁd&a yERI ( (1995),
homoBerEBCe A RS SeEARo S YN N e neiagog Flgscty for
sel eoteaduringipe bindingtaf adesticamparnd ebeled Wit asfudressent molecule to
}Nﬁr KRISM &r f/ﬁqM ipPéfeiiblynVMSU A8 Bn Gfbmiative, tRomethod %ccordlng to the

eir | r g yment

the PG pifiadls Budlct uldls %ﬁg%gz%sé%w%a% nder 1.
(for liquid concentrates), Browning, "Aggloneration”
@h enFridtestogdd@ethar@e chery trdndRH(FREM 1s B&sedRear thy ‘readiation-free

Now Yoy FRBHEP Eétgﬁem@’dﬁ%%wﬁ%eﬁgﬂ“°f%‘?f?’f*§?&é“es pacer

4, 172“"?1’1? CQD@“I@”?L PresRAUinile isst 92@9@@233'%5@301@@ afghye donor
US 5midBzule0dverlalss witl2 6@, éXditgtiot8pactfldd obth& ,actiptor molecule. The
3, Zgﬂug?'@éc Iﬂdb@mM\éﬁ% SO I'abﬂrSVﬁISﬁ: lahd ‘Bﬁ?dllangﬁ

0 W YOrk,
Needbenhoue it ka

FeRsed By agerey FBET dRyioMety 34,
Publ 118%8,ippn$59-Ck9)oAs an 2B&Batived tHebhetbod aptqrdiGy dd thedmvention may

A- . BRb %Reggé fStri &Qﬁ@‘dl%(:em\éh{ @ééa%s%ﬁbécﬁgndam Han especially

ok | PR REsaimen S AT oioRy S Do aRs Jhga Resolved
i ner Fluorepgeaced tidTBF) aotandecehtrined somftaskark Biogeipnesh| e

for the formul ati ons according to the invention, such

as, for exanple, liquid additives such as nineral (o]
fractions of nmediumto high boiling point such as
ker osene or diesel oil, furthernore coal tar oils and

oils of vegetable or animal origin, aliphatic, cyclic
and aromati ¢ hydrocarbons, for exanple paraffin,

t et rahydr opht hal ene, al kyl at ed napht hal enes or their

derivatives, alkylated benzenes or their derivatives,

alcohols such ‘as nethanol ethanol propanol butano

o o o o o, o s " o o o o o o
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nut shell neal, cellul ose powders or other solid
carriers. The skilled worker is famliar with the

woreiosiopd4sxi ty of surface-active substances PCT/EP2004/013560

(surfactants) which are sui2fabl e for_the fornul ations

4c coBulifag-enfianned [asorsrsomtioairnization ($ikDIy insermkination with a time-
al kabi-fligittradssSspetBomatek EVMAILTH-FOF {rhakestmissibR! the rapid analysis of

am’mm Hﬁ%}g%@loﬁns é’Jpg%H%hrﬁﬁ %ﬁ b8 't'J%&?fUr %né‘l?ﬁ AS pFREinAE P hractions

gnosulToni ¢ aci
nap h{\,fo{gl[r@lrpégw (ﬂgﬂ@cArgﬁg, Qiochgmj 70:750- 756) In a preferred embodiment,

di bum@nepVivism, preferabiyorii8Maisiidmodaiidedbn Biauttyblasuptsort and

of aln:&fﬂuat &t %{ﬁéls%d%ﬁié} ?oﬂ?ér%ﬁe oPEno‘?é gbﬁ Eér{ &ép(;ﬁ the

[ aur er sul atty.al c

S
sal t EShFoEppYrENBRIoHIS Which 8t S0 SR s ukde AR ¥,
of f prefgrablly MMV, gérybmdeted:th@b}smeeosld‘bﬂ)sabeseméntloned

sul f Prréa{o%@lo@%ha '“ﬂ@slt%&% 8iiflisivirictisreineahd YEMSM blh\/MSM preferably
for N%%E N s of napht hal ene or of the
napgp ﬁ@gdprsol?ﬁ%egég(gs wi th phenol and

f or mal dehyde, pol yoxyet hyl ene octyl phenol ethers,
gt hoxké AeadurichRPE bi/durface plaginon @ssonanyd iBzeed on the change in the

Slolkz %{(}Yé m?% ¥tg$ ¥Lﬁ'f’%?e%h%ﬁ Stesttcrohﬁéhmi BFH%Q Ia groteln which is
i sot mra@wedatp @aﬁioﬂurfap%ttstl@ceéhe SPRﬂQGéE‘ A r@ﬁ@c@é@l igdex is identical

condonyirtuely alepriotsind aidzpblypestides for & defirmdychenge irythe meass
g: Egh rfc‘e rfét ti??!s PIRMLEDE cah bY Ha%%n | ?d{élwm

er acef a
¥ gnagwé’mﬁ G &t B HECE AGEIRE A1 a@% it Nature
her bBé1 (BIO3L bBGHOST )t Then measmrembet Gl bectazded outjoueasple with the

can Q@toﬁﬁ%@& 'aﬁQI ﬂ{rfbas@cﬁ oﬁ’ QHRER AP EresbndrR@ wHidHES bP&lIable from

| erat ed
O 1 1 Pl U A e BB ar . A
the swithacangortingliodthel mvamt@nsqan dvymsmﬁd directly fai meaguring the

the §mea)rt;ldt‘ﬂtg té&%l‘rfp)bhlﬁd td MSMLB?N/M’SMBMeféFé’EI vmmqw@q
L

Lt Siyail B REhE Sbogriiha e el iy BRAER: e riFor e
r eacldigprcemant essayf desaiiosd kederdl ant s whi ch grow
underneath, or the bare soil surface (post-directed,

Lrﬂéé CQ%%H%%%QMH% O the Sbb%%%%ﬂﬁrﬁ’efﬂd&fﬁ%@? 1% 5trh‘§y be suitable as

Wﬁ'éb'fQFSO\M 19 glea%'és"aﬂﬁ%s ‘Qﬁ'ﬂﬂflleé Atei the aP%\fe@%ertS'P”%% F‘@EIOQE can
eovgequenty enehetked for theliHertiicidd. detiopinednetiass leynbddddertt of the

of the herbicidal target
#urt(ﬁ%r%g?dén Iggésmocbaéﬁs ble a nethod for identifying an
MSM or VMSM which is not, or only to a limted extent,
iFothdrrioes] thgreaxisés thie podsibilitl iof HethetigBtherscantislateistfer refrbicidal

%&WeqH%reﬁi%htsedmééuléﬂ%o&ﬁlh& ye éi‘@&ldiéﬁoﬁ%tf {Héeth%@-&&bﬁgonal

ou
iU MM oL EENT, meteraby VSRR ey Majclite el o the
pEigavation afi proteihicofstalsregrisgdsionkirgy sinsbaeanalysis, anddhergevant
AfdaduRARNER é/lﬂisé@u&@ BPAILSRAs bl thesé HieakiireRrints, the detection of a

i val.ent of the nucleic
A 12 kB, AHE P st SRR TR 2ty g s ko
setheshitied wotkerdn priseisle, gv9ptinieaiiontof tha eamEQdpideatiiied by the
@bovenerfiohsd fetrddalis ggo bysitdliadholédifarmisdeihg. aci d
sequence SEQ D NO 3 which can be derived by back
translating an am no acid sequence with at |east 59%
Adaaiered em%oﬁ"@@bthﬁ@eth%acqﬁaml@gﬂq the fnvgAten: adpighys fased on
stepst) 22 iyndonsistsdn dsleatingt dtest @nmpound wanich redueds drddoeks the

: ¥ , i
e R RS R S e R B ety of the S o
sequence with at |east 59% 60% 61% 62% 63% 64%

65% or 66% preferably at |least 67% 68% 69% 70%

71% 72%or 73% preferably at |east 74% 75% 76%

77% 78% 79% or 80% preferably at |east 81% 82%

83% 84% 85% 86% 87% 88% 89% 90% 91% 92% or

93% especially preferably at | east 94% 95% 96%

~ ~rn s ~Nn7s " 1" . ' AN~ "~ R Al 1 Y "
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a) expression, in a heterologous systemor in a
cell-free system of the proteins encoded by the

wa@bwsesans i oned nucl ei ¢ acids; b) random zed OPCT/EP2004/013560

site-directed nutagenesis @ the protein by, '
ViiSiM, ipceferiably \GYISMhmcHibatpe with 2k fest comperad beinggonmared with the
adtiviRy 8td MOV ef VBRI, prstefabiy/gsmendtimslibetedadith ditest compound.
herbi cide; d) identification of derivatives of the
Er otein which exhibit a | esser degree ofinteraction;
yrefered pgbediment ¢l thgmetodhased op piepe ixand i congsts in
after application of the herbicide; f) selection of
he , , , i D £ ad.
i 0l © ?%éfsrr@aaigfsﬁﬂ. ?i@@%%??f%‘ﬁéﬁﬁﬁ?b'?é‘g@‘ﬁ% chHism
sequerOEdng; o tae frwaniign narowing Ae SRS BBIFh Bl cantains a
adv aMShbeod8y, preferablyd@dSMnt o an or gani sm The
invention therefore furthernore relates to an organi sm

repacred b [ . __The . or i i,s preferahly a
B angreiecibe M or SMERGioreiRcaeB BSMEER e S dlockt o he
pl antransg¥hie oe apnteansgenic Qrganjsinain gartially pusigesh er iathemoggneously
the p@fied f@Rt titd evmaet withea ®et @mimaingodAouNd i s
verified in intact plants. Mdified proteins and/or
nucl eic acids which are capable of conferri n%, in -
i1 anselecting gj comperad whichHeducssoF blsgke hemstivityor dhg MM er VMSM,
be pprefsnststgtHer\iSMhe abovenenti oned nucl ei ¢ acid
sequences via what is known as site-directed
nut agenesi s; by neans of this agenesi for exanpl
e bighsre itq QG%HE!P%F SRetvy ?thwst'\ﬁ er Y%{'ﬁg’btprif?@%éﬁ tﬁg é/ﬁ"s'\"’
inbebatéahwidle ther testtdooyposing lsam be lsomganed with théactivity of an MSM or
@D\%‘NEZS%T&:‘a%@WSWth‘ ihQUoatROG SiddfcdRpddia. | nvention
can be inproved or nodified in a highly specific
manner. For exanple, Zhu et al. (Nature Biotech., Vol.
Tige solatoro@niprisBgIMEERY VM, prefecatih ¥iSM, san sonsistef thedlyzate of
Rt AQRRESIGENIEML A dn iafteMadd, $he/dti@idndmMpRSing $9EIMSM or VMSM,

adyant.a ly. [.eoV, i £l.cations .can be .

AT RE IREIL < BRI eGP Ao Oy B whien hes been
franaiorated Wi ansexpeessinnceasselts accpmdingNg. thginvetas. 777- 78)
using dl TP forthe random nut agenesi s, or by the

(o 0 f I ) el n. .
) Wy sl BERrER, S0, A el Bt b BEHEI v, pystomary
pethedsd dfciSgreayed Modlenee) favisieioNgr ygfoman,ueiotgin purification
ehniguéssis @ivenrforétample @ Aohibel H.Mnet &G IQuirmrgnePfotdcols in Molecular

ul (FS e cRRYY o S n ' .
PR ol PN, FiRebis SRF CYARVERIGRRG Y (1004 15BN
984969-38% 371Nt 535€ ofgeCRRINRFRIPG O PUBHCIRR OPER RIATgIN. which
isefasetbtonart Bffinityriztgh cdn desafiected d/id wifibiy cleroatatagraphyiNaith rvehich the
giﬂgﬁﬁ&ﬂé’ﬂié’%i?{éﬂ- 14, 1996: 458-467). A further way

or the nutagenesis of proteins is described by
Geener et al. in Methods in Ml ecul ar Biology (Vol.
Bhie MBdH6r VIgBHE paderabix dSMoreatived fop in-vilyd metiodstasiniizus be
id8iaftd difher BY MRS BRttSHlogous Exdression A8 altfandgsié bRRAIsm

EP- A: O 909 821 i S, |
Aordag e I Lot B ordabieb R mi et sy, pteraniy
WSO feraxe rom pland alewlagisd t hus | eads to a
nodi fication of the genetic information. Advantageous

. \ e
FAIPUS 2D 000 EBthoBOFas L ASHEor S oYl SRR 15 R
ineykaie¢ with gdesheamppird. At arerctiam dmeaihe anaynalig activity of the
MSHA st AMB R, bessérably MMSKpinowratedwith thertestecompiound iscdstermined in
b BarRoR MR an IS VAR A Err R UMBIR ol RBLIEASY W o'tbe
resi stance and thus lead to resistance to the
her bi ci des. Further nethods of nutagenesis and
selection are, for exanple, nethods such as the in
vi vo nut agenesi s of seeds or pollen and the sel ection
of resistant alleles in the presence of the inhibitors
according to the invention, followed by genetic and
nol ecul ar identification of the nodified, resistant

o o o o o, a o o s o o g, - Y
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usi ng m croorgani sns whi ch have an endogenous or

reconbi nant activity of the proteins encoded by the
woe@sesasaci ds used in the nethod accordi ng t oPCTEP2004/013560

i nvention, and which are seénsitive to the inhibitors

St e S PRl Erh H 10 o S5

i6 @Bt emmpamonfwuﬂmm bitivily of the coninhibijed QOWPQPtlde according to
the Yrﬁ/@['lfl&ﬂ sRBEERAS thd Pesﬁﬁ bl ia0Bdadidn @Y el lehétan g fadvantageously

kst 25 pr et e . S pr oS 8 5% o to
1006 emmietibrbfplacking)y Ereferred @&rm@hlbglon pEateRss 5Pé atitet compound
Seehitdtons B v, Hréfera atr’q@éMeeg petfallfl preferablylof tl D&M ere

A i s e

Sci. USA, Vol. 96, 8774-8778). These mnet hods nake
TRsadtiineof MSM@NI\@&MnmferablylvMﬁ\/l p=atbe desermided fhoe@mple by an

£ Hﬂg?fs%&%gﬂﬂb b i Er%a’s %Pcfduf 0 %thd Jj‘&réés'éddf% Qlbstrate (or

I ona %Cé gous Al no ?ﬂc d, or by a
SHARIBE MateNR AT the HPGIoRsR OTTESRSR AT BF1aRPbRRetEIRITng . o by
ddmebihatioardf |a0Iea§tuwb loé thecabevementidned gararheterss as 8 function of a

bl i shing nucl eic acid sequences which
%%@%ggeggﬁgﬁg&%duct s which have a nodified biol ogi cal
activity, the biological activity having been nodified
Tine substrate quaptiigssd beremmieyeddes & 2ativityagsay ican preyatip between

8- 1d}ﬁwﬁélﬁetﬁe R6fakier fiaritities iadtwead. 1210 mMikBEsed oant-100 ug/mi

%‘M % y’]l ch is increased by at |east 10%
@l A W - | east 30% especially preferably by

at |east 50% very especially preferably by at |east
EQOMPIES of SUTRBIeI subStratks for dBRrBini the gciivity @h MSH ooy MBNMeare, for

g%aﬁﬁ@%e%m%ﬁrﬁf?ﬁ%@féﬂﬂlﬁénzo%@fnﬁ??ﬁ%ﬁeth%lt@ Fﬁ;b&%ﬁfﬂ}i'nﬁl , 2-methy-
SwesanyigeEanyirazesuingh apd Sreetayigenzogsingl Vetiewiyith & shortened
previgrdtiaiinnige 6-pogitton.bi nd, or no | onger properly bind,

to the nucleic acid sequences and/or the gene products
encoded by them Fo the oseﬁnq% the invention, no
Aaﬁ@emphd#aﬁw“ﬂaﬁge 565 55 §1ioBiBS under st ood as
neanlng that the substances bind by at |east 30%] ess,

%FPJ Abtey q?ﬁvakn?é?éf tﬁ&a@d\@%fent@%e@dn%dmwwcﬂroamam by

ver i all r.ef e

Asteciebigopelsush 55 1ot abele. B BrsgRn a4 flloselbhetibe! (or
emhple¢1“aenetby|}ﬁaa¢emsgjme@lm|@@m@§mmllumma¢er§ dabehimay also be

tb&g starting gene product or the starting nucleic
aci ds. Yet a further aspect of the i nventl on therefore
relates to a transgenic plant which has
frhasghe eelivity af MBMEOT(BWi ia stepi i) of &m@w&mmtwdén%%ga" be
YefiPmen rpﬂatwetrvuatm bpthendéthbe df Peddilsigitiealt ak(2003i Tejrahedron

eheta P B8 i on ot hoas ar e known Lo © LeVNSM

skilled worker and detailed further above by way o
RAradliehrativéRtag detektion oftkle feaetion pdacts after spaparart@nm HPLC. The

? %%C’UHE ?ho%g@ﬁtcah %e éf‘ﬁfﬁlegﬁéj&draﬂ iBaétfve %gﬂﬂi&nd’\bﬂ h

S accor to the invention and/or to

elagyeshemisald ?ﬁﬁ%‘?l SI ng these substances can al so be
generated by transformation, followed by

‘i%%ﬁ?éf Bg%ﬁ%@% mot&nét\\;lg ﬁtﬁjlnﬁo j 6 the ﬁéa@ﬂ@reb@éég?fr?gpg ghdracteristic
P@r%{’t‘%‘;j‘c’f'ﬁ PEJPPﬁE'Fﬁ(S’& hfecﬂu'q CgSLéb 8{ §ﬁ?‘8%“§¢”°§ f ansgeni c

pl ants which are resistant to substances found by a

b iR R SHiriéht loP tHeltRethBY @B¢dr@ing tovhediiventdomwhish s based on
overexpressing, in these plants, nucleic acids

according to the invention and encodi ng an MSM or

VMSM A simlar nmethod is described by way of exanple

in Lermantova et al., Plant Physiol., 122, 2000: 75 -

83. The above-descri bed nmethods according to the
|nvent|on for generatlng reS|stant plants nake
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a) Generation of resistance in a plant via nutation
nmet hods or reconbi nant net hods by markedly
wo@spsadiici ng the protein which acts as tar geeCT/BP200he13560
her bi ci de and by the fact #Bat, owing to the |arge
excess of the ts as target for the
stRpB i gnddW), Cotnﬁ'épsfqg&}&{ag?]w'éi gd by this protein in the
cell is even retained after application of the
pher B% fitdfon Bl a h@rﬁ’édeh!é&irgmmﬁombﬂslm attastiovie rublatc agid
it

ed vers t ISR VMSM
of ﬁﬁ%”%?kﬁngiaﬁgg %Sl\{l ﬁ'te\r/@ gcﬁ? eeg(gfyqﬂmgﬂ ﬁe\ﬁ‘?ﬁmctl on '
of WeMWSMISQMQf@Me?ﬁ%I’rfl ed protein is not
;adversely affected by the herbicide. c¢c) Mdification
-of the rﬁito%rﬁtr‘éns enic
i e PRRSGH (rAESAEO R bo etefiStorit BicBhBirorpuiite 9
pr otosganisn obetREBSARICHPE acid, such as of the RNA or
the DNA, which structure is responsible for the

ifer Q{e‘fér%m@ ég&v@ forifEevibisity BPineardndgeie kB the nontransgenic
i

"ubstance ed t.hat the nodified
st rlﬂ’fgfm*%“sﬁ "%ﬁ’"&ﬁﬁﬁ'@ t?%r?ueé.\}ﬁﬁgeq af.'gnger be

devel oped, that is to say that the interaction of the
ef @efécqﬁ Vst BorhBSurida@dh g aboul dRgieted giowtipbaa bmid

T AL P e g sl

an atraregaracprg@n;sm hway. e) The function of the target
I's taken overt by another gene which is present in the

'Batlﬁ‘? Pgﬁe&“ﬁ{%dlﬁ%{eg@ﬂ q%\fv‘tﬂlﬁ%tﬁp T\g‘$?t3t|ﬁé %él%@tldﬁpdf‘éq{erblﬁldally

nat entifyin
2aSiNG INbERiaE aMEENE| %atasﬁséé,mf? eDP ““d%“ﬁéff” q‘éﬁﬂ%%'
Wetdhalsly Frioréthanese respeclaltytméfeww lf\one tbaraﬁ@%@ndu@m@epemally
opresent invention therefore al so
é%ﬁéﬂ?&gﬁib‘?& qw-gs?s/g of alternative insertion
nmut agenesi s nethods for the insertion of foreign
Tihe tepinCtransgésid arganisrhals nindéretood as inaasingLiba @egvementioned
?Qﬁs%reqfc'}g dfisrhd8cdoyiRyid 1B irventder plants. The
sgenl% sI'ants are generated by custorrary
transformati on net hods whi ch have |i kew se
Ae saritbedtivh avegnsgenin grasnismon which MM \6\4§Mr pisliyably VMSM, is

8 S rgﬁé{d%r@fwﬁlaﬁs%ﬁétﬂé £or @i m&meh&ma;ﬂanemdd ogn also be
nti.on
9§%ﬁ‘§f‘@ Hrin |n8>ggpgtet§§ 89%%1@}&85%'{ SASH & VI\?I@I@t preferably VMSM,

by masiaigtion o|f theviremetep FequenBes Waieh §f9eﬂ?t5¥aﬁ}5 ab%;i"?i‘HH r}E?r

%\aﬂﬁns&?"l"ﬁb%ﬂﬂlé@WOH@StsfaMElewmsucraneMpseSS| on of the
gene, which has been nodified in terns of nature

and level, and its effect on th% ance tlo VBM or

ThBrensgnnis erepaisAR tizconiet spraierally Eﬂ”&rﬁ”sa 9% 4 ‘

@{/ﬁﬁibb@t@ﬁ&mefqﬁ examplatos thegeaus Syaeuhooystlss)r Al roteplpaptestym such

Fgﬁrﬁﬁle é@\eltoé&fcﬁshsep RATRlISravlyi gidhté @hlchwan wBit@hsformed

t {
o I P
aficotiana Telacyph,er cy@wbetietia whichicenpadessiongar sasilysuch as

eDJ ﬁ%tio%?&%r ﬁﬁ@ﬁ/,’llcﬁ Wd §éq@éh¢é’éhc@ﬁm@|‘éﬂpdlymﬂ§@ta600rdmg to the

ans nu.c ci ds to.ni C
isoRam e DRTHRFAOERE AR EIOE Tkt B3R diritins thus
Eﬂohemoreekaea tolerance ¢o C@npwwgihdﬂhlb'éﬁle&qweﬁﬂfge according to the
ﬁ&? @Kﬁ&ﬁd cybﬂ’r Uttty I8 a@Nhi the BhalBhtusMSH arafiSiddpreterably

6 PO e G e

N@iﬁq:b%ﬂlyswltcmed yalsq;gep - Protocols in Ml ecul ar

Bi ol ogy, G eene Publishing Assoc, and

W ey-| nterscience (1994); |SBN 0-87969-309-6.

Mol ecul ar - bi ol ogi cal standard nethods for plants and
pl ant transformati on nethods are described in Schultz
et al., Plant Ml ecul ar Bi ol ogy Manual, Kl uwer
Academ ¢ Publishers (1998), Reither et al., Methods in
Arab| dOpSI s Resear ch W.‘)rl d SCI ent | f| c pr ess (1992)

o s s o o o, NN A
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I nvitrogen and pUC from Amer sham Phar maci a ( Frei bur g)
and the vector pBinAR (H fgen and WIllImtzer, Plant

wW®Eei0sn0sa5656, 1990, 221-230). Exanple : Gener at PONERP{00&013560

CDNA library in the plant 2fansformation vector To
enerate a CDNA L. ] i I " i .
AR s AR RN ek g e
deoralsorbenisedifer idgntifying substanvRAWHA @ grewifegHiargryaptin. Inthis
AORTeE e PhnsplAilorgaris empioydd tsraplact: The dhetimadsfor identifying

doubl e- st g Td oA se
SPE el TR etouofy oy e IE e oy SR
first-strand synthesis was carried out using _
iol | gnectiagbittmsgérit plant cognprisingreanideie acid sequence encoding MSM
i nst QN ' K16 lolvererbregsecand t he

i gac{rmslgf&ggeg%&?\/bwﬁm'%@%?gﬂ fo%l ow ng the

manuf acturer's instructions and filling up the ,
ibv erdpphying adeshsuifstarondo sl transgenrie plast ofd} anfbios nontrigasgenic
c%lmwk@g%m@morml i zed. The net hod of Kohci et
al, 1995, Plant Journal 8, 771-776 was foll owed, the
cDNA being anplified by PCR with the ol i,gonu I eé)gi de

i1 wedermining thecgrawth @ribe yipbiity of thertiisgen pRd the
Tenpesrvabsgenic Shntlafee appizafor\vithetesbéoropminesaddt 300 1
94 8 10 52 60 72 180 94 8 10 50 60 72 180 94 8 10 48

60 72 180 72 420 1 The resu|ting PCR pr.oduct bound
Wo t9recliBg iRk SHRRLATGES PG RN EROp{ 7 TPRIESE SEaMd o the

(Q agsHiransfdriepianitn dompatisen witht the gadvtmoRie transgenic pipt.
7.0, 0.5 m EDTA, 0.04% SDS. The DNA was denatured for

ﬁg{?agéﬁa Z\?} i#&lvaeggr?% la%}?&io\gt’%tf g{;&ggrtggoﬁr&g f”S’{‘J‘f?‘Z&%ﬁ%bf?g% modified.
groplth efthe aoatrdnsdenicprgamisn inecomwariaen witl thengrowt) efribe Hiarsgenic
g@gh@ﬂn %Jdiff@gi;rd\kﬁllhs &nc!ﬂrst@éd %erié%ih’@ﬂn hiui§ ontextprhibition of the
. O. e 0] I N -SL[.
NrgaiEnroah of B s BT FET papfest fioeith BpRull inteddtee
ingitudina grawth 48cordinglywibe ireated planisrshgmosimed gravtijJaereover,
Rﬁr |é‘a\{e§ ratPé]hGérkEﬁR Al Ihfahaiﬂbﬂ\,ommd@eﬁtﬁ ibatboaimderstood as
er ur er.s (0) P
Siephpia e gn e ceu e AR Bl by uf SR or pgmotion o
fsiterat branchesiasewihtaf dhe Plapisothorigped alerigndsd dayglopmRalal stages,
RfeRedsal is%dmai adhithatk Greath gidargerdradurds oflests; fitwersdbanes, fruits,
t
785 BFRSbdbE e fubgrs 41 AR O Boo R PP B
wugarbeeti suggREARe ARy P'Hb\égw&;ﬁnf"i‘qr??sﬁ RIRte{H “h% FHRAYys Such as
\WbiichlsRirsoféanpot stimulation o tie latekdigatin oubber traest A heigk ed worker is
A A hE A ARRAEST suERnddrbeldrbim, construct (s

erefinbel ow termed pUCL8Sbf k The vector pBi nAR was ‘
first cleaved with Notl, after the ends were filled u
Adin, be an elttroativea she tednsganie glant indveMaM or \GYEM, p@*@fégly
f:\)llgsérﬁ!‘? H@%‘éﬁqeféégl%!lj %g bHﬁﬂh%gF?ilfﬁr@ompﬁéw:cn&Mw VMSM,

vV . i .

ety by B2 EnG e wragtet SRaldrRs bt g FEHRAY present
tim thresdrganistni The skdlsdovorlerapfamiligr ik stigh sethedssyap, z,
Maliga, P., (1994) Plant Ml Biol 25:989-994) which

kes possible .th ' n ;

KS5Ra8HE, Pl B b2 leliricriloE ity of et
toompsyad I 7neihed acqareing dhermantigRrce S1u o fRRL Cogpounds affect
hRs fﬁr@@?ﬂh_@ﬁlitﬁ@éim pp&sibld 2Ir8dy.to poEiS Biefindividas) tes@xgmaagr;’ds or
t.e t,e | t hen it
5P I e g i
poNgigisral ganultiplisity ggqijfaflgrpﬁbcomponents, in order’to thus reduce the number of
the different test compounds in the method according to the invention. The method
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fragment was ligated into the Smal -cut pSunl2/ 35S,

giving rise to pSunblues2. Follow ng cleavage with
wedaos/0sdephosphoryl ati on with shrinp al kal i ne PCT/EP2004/013560

phosphat ase (Roche Di agnhosB®cs, Mannhei m and

urificatiqn of. the vectar, fr :
abrcgsine & edhvtie” RopRararpad PR Rt Bt Bl or he
reloyart atbgroup SitestonMReUNds REPSRHRE PBANG FRIEPIBAY S the Sgranle, the
aBB\‘r@dés%?iB@{l 3668 eaT bé barriea Dut wpe@tedwreﬂerjmé entil épositigeolip
1 nt, crotiter by, : ;
destifed besSoriee PiThEingti sdahy ﬁﬁng D dorbodly Gomprises 2
sorall ewitriver offesir@gPouRds, @ indes just oSt ner
‘nosaic virus 35s pronoter, and, after transfornmation

Airllgogg’qt %Dbo?lggo%s@l}lb%'atrﬁethbs@m%ﬁ 5;“9%’2?19 GrHbitorE Wi Heididal or %rowth-

p " effect T I
P A R Rl e o
6 Upittisod\NicchidindGAARd DEaBEBCRETerably (HPQ tD thgoploveydeggribed
r&ﬁﬁ%ﬁ%@fh@%@%&%TWWTTMTGTG S' (SEQ

'-TCﬁTCIEEIIEIE%EATC[ﬁEWTCEATGﬁAAC-S' (SEQ D NO 13

AIRE He torfimBAs Wahtrea hatCientiied \isthe meikeds agoarging to the

ié@?@)n bélﬁd’b@%@%@é@ﬁ%ﬁo for tHeBtHricibiay &tﬂ)@fﬂﬁﬂﬁegulatory
- Transf or nat.j o >

Sorl 53 Y e LS e

duckwséd Lesthaiminer, Kymishetierdtatasn Hammeiae @fﬁ'ﬁh can be measured are

%ﬁ%&s PGV 2RiBrobPabtarert aetl tied photddyathesidcatgst isRalso possible to

SHEBEGHRE e e e s

herbigidebaction orexameteofaEastiiedd™Whbacco pl ant s

(Ni cotiana tabacumcv. Sansun NN) with the binary

ORENTUREY ARG IS tnefRveritfon Q4R BBVAHMgeoubly @ise 1 catried out in high-
kil e G
5 rentiglieitypdf aliffesert @ppponndsl cnP each) were incubated for
5-10 mnutes with the agrobacterial dilution in a

e BB R B s o

{oRthy srivehtiorPloae br moeg afdbe yectarsFpniaining BedWelis 3614 sepence

SHOr@RE td RVRVEREb Bhe @R thobe Banddeaic@rggtsms ddraaining at least one of
|

t t f .

Tt 90 RT R poguffl, RLbE pvendtier & o more (poly)pepides

encaded viscthe mugleigesid SEQURDEISACSATING tadg W%\?ﬁd@&%ﬁ?@&’

Whiin$8® HITE In grbétfcer Tine $upmportused can bedolichdr,liqsd, hgyis preferably
n

K3 L e ﬁg%ljefel? % AP Hiatd? ThBABbverferdioRBd supports also
s el ke
Widdy bisutavriqueatt-wallaBdt-aall ard $5R6qwell migpotien Riates whicheas a V
Eﬂ%,g%goﬁ#%ﬁge VE&lifned %FE!S & 86b jiNarehised NBediss- thé\hii@btitenglates, the

een tr erred 1.nto il . th VR
anmg@apwtslefami‘ﬁ%a@ewﬂg;gfﬁém 30Phdil skt piates,
mach sealaté nombér gflimatuimenés materiaiee ayiematin Ripettingigyicas.dobots,
%Hfﬂ?ﬁa?e gla{e' @s?ﬁ% 300 QRS 2ABhes e Shifihletdiallyravalistiat y pe.
ese plants showed pronounced growth retardation over
conparative plants, pronounced foliar chloroses and
e eddit@stodhel HISraysiems: hased @n svicrafiten Pigtes, Wadk & Q}QW'TH@ free-

it baddy8nodsshyisysitras eI phiyisizal ierigre maisebetiveeh e

transgeni'¢c | ine ' ' i U.S.A.
seriitdh o B BHBED TADanrE o i o0
1916040161 EiGhelsiig BUateoiasdah SHESTRG RRgIeETd) | @riey’, Firs
QuRShi ChferBAcd bil EheeBekiety AdtARAmdlaculdBereeniygrier Ridladelakia, Pa.
preferably enployed for this purpose, follow ng the
manufacturer's instructions (MBi Tec, Gdttingen). The
CcDNA cl one of the binary cDNA |ibrary, which cl one had
been used for the transfornmati on, acted as tenplate

for a PCR reaction as the positive control. PCR

products with an identical size or, if appropriate,
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manner, the insert of clone NT006075002r was detected

in the transgenic plants with the abovenenti oned
wWeb@sosypes. Exanpl e 3: Sequence anal ysis of theT/EPIIN€013560

The cDNA insert of clone NBD06075002r, whose

(NP 585 & gnn{qgteqat %@%B&ani@Qkﬁ 9%dd) eteabkNss 5,976,813,

ovenen enot was seq 'The cDNA
RN BISO PS5 (SEQ D NO 9) has a Iength of 910 bp and
conpri ses an open reading frame of 600 bp which

'ﬁ’%clﬂ 10@ fMeYrﬂgl%tHe%?eS% h%ﬁ@c@é’ﬂy%h@e?b&ﬁp&uﬁ@@d@ntmed by the

es on full-I"en th cl
MEBAES ReGAIRg (e ERESTD TR FHMRRINES e N RINPCRYLefesd to as
xeleelea)comvbum;vemeyw@ B maieqularaneightapfhjess thamt 1008ampk y

aYHvtaHta 7 leb§ Han A8y eeIp picterbg ids MiRar S0 /Mol@specialyo

%r%b@meﬁa&aw%?ﬁ&?mé’ﬁ%#@%%@%&%?ﬁﬁéo%ﬁé b8 A P of tess
tb@NA raMoprefargbly: less thasdedMt espegially praferably lrsstt h%h aﬁJNbrYery

EpeyiERy plofsablp as eitarvidthM. s honol ogous to Arabi dopsi s
t hal i ana 2-net hyl - 6-sol anyl benzoqui none

nmet hyl transferase. t was thus denonstrated fP the, .

The isventiopdurdliedmpre rglades i91GoBIPRYNFRIHR gromitegsiaiRry Rpihvity
iGerstiicd by lthemethpds aocwding tdithetinentiberdese cempegraisttoabre
né?‘émp{alaﬂltréfeﬁ%g téE EseRERIY Sl Bé‘ HS@H%?dth@)fé}ﬁ?%%le@féd

overre t| one Exanpl e
GRS HIFIGFP Y SBToRE0 TS SPBPRHEENSE0 T
enzyme activity of the enzyne encoded by SEQ D NO 1
I@é‘t@réllg g138fetiet c%H'prhﬁdseéHn also be present in the form of their agriculturally

it 3 i G s
@tmas Hylthacid laadiwrbeaitmj LhQ$§ reidsevhgset Mﬁ%ﬁ &F gaieng [HiQaet
ertely SdiPtink uslciSEQCRoMNG Be Weristci@anylactiveecbrimbunds identified via

k%‘%ﬁg@%é%@%@%@ﬁéﬁgﬁmﬁ?f < ond, “The obNas and cDNA

I i braries of Nicotiana tabacum and Ar abi dopsi s
H}ﬂa' deted\EdrBpAImaL @Mﬂdm@yﬁﬁﬂﬁtﬂn@l?@utﬁ@:tut&ﬁ&dﬁﬁdﬂ dibrus, they

ultra, po {
&y Rl mbe ROOTRAn g B BERlEue SHER6R 6 midurgs. pure
m@trpmgmrntf theydeue ghisal subglitesnts. ipisoth éhe fegm of tiagtecaorper
fb@geents were cloned into pCRT7/ CT TOPO TA vectors
(I'nvitrogen, Karlsruhe, Germany) and sequenced for the

desi red sequence identity for verlflcat ose%

The seleatad cpmgowidsicas PedieplicayPyEneRAed %uga bpest orbstances

pridacdd Bymicréies2ihtRER oBIfbur(dSforaxameleein cll eatracts ofl far example,

f)'éﬂ{%s Eﬂﬁgﬁd@ﬁlﬁﬁb%n\%ﬁ{semé Hg; %r‘él?fan‘ﬂeti‘ce?ltf@‘é' d¥ract or
hi

Pr&q 3 o %fr?& StUte /#P t%lglm 8¢ K@B}Mn gcg H%ﬁllled worker and
b.n@rdmcmmagm\eomly fondxampéssinvidbarts, Motegllar Biplagy teDeell 3ed Edition

E] 2"1‘% &5% éHébtér 18Tt cEmfouthdé mdalgeEiyinate from
eac E&Fnt intime, the cultures were

FPraRE anwelwaq{')lc @"8%d grown for a further 2.5

hours. The analysis of cell extracts of the expression
@Hh&|Hét%&eénéomaaaméﬁan%'femésemnwkaam@acmaé for example, cDNA

ectr. oresi te I t
mrps§lgﬂ@%rﬂnef ﬁgr?iﬁimg pzrgggl ﬂ #l%@taci'dg é?ﬁlf)[)blgy sHal J?&amc
Aehstgnaes rsmenes & répe %%éﬂﬂ@ﬁbmg@aﬂqdmw §H5), 879-880;
Hﬁ@pl Ntell. BYY199531237 A48\ Gilotys] OSH 1 79 (1094Y, i 93-t198rand refdrences cited
%rrgﬁ are expressed in markedly higher anounts. The
é] )natlon of the C-termnally predicted
transmenbr ane domains is especially advantageous. A
Phe istleciaticompbsndsassi Hel esedifer dongrolling endasdired vegptatiosi angl/or as
metal chelate matrices such as, for exanple, H -Trap
col ums (Pharmaci a, Uppsala, Sweden). Prinmer C N
Term nus Term nus*** No. 5 (Ntermnal) 3 (C
term nal) ATGGCCTCTTTGATGCTCA GATGGGITGGICTTTGG Ki1*
ACG (SEQ D NO 16) GAACG (SEQ D NO'1 ) +Hi s tag full
Iengt h CCTCTTCTCAACTTGGTG GGGGTTTACAATGATACA K2* GATC

AN~ N R I~ A M~ \ AT AT [ &7 PN RIFr N A M\ " a
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ATGAGCAGCAGCGTGTCG GOGTCCCAAGAAGGAGA - 31 AS K3* (SEQ D
NO 20) AGG (SEQ NO 21) +His tag -51 AS

WOT@EFGOASCAGCAGCAGC GCGTCCCAAGAAGGAGA - 31 AS KHCT/EBEQ/DL3560
I\I022) AGG (SEQ D NO. 23) +HRs tag -49 S

SR e AT R B arv

gtation on np\g;roggrqgg*ln(cgg@ qycj\]@sg@)eaggce maize,
405B6aDaMNaton, frel lact dh bt e eA THRACARTAREISMSEGS without

@IW@BI%‘ A f‘ﬁ@g:tréb élaﬁt% ﬁ% eﬂgct Ks]obs{e%(a nP particular
Tevr epplicafieniatzsadhe el tquedﬁgrr@nﬁom the

f(aﬁE@il PlaNG Bhith Géve SF@dM@B@ri)‘neﬁhbned atpved9 S
ATGAGCAGCAGCGIGTCG TCAGCGTCCCAAGAAGG (-51 AS) ab Ko

IORSRAPAEADE ReelatCRRBSATe ALSseRcsefodistooryuegle, 5 herbicidl

MO B$)tioBESTANPIBHIQY heNOc8D pdfantdgeossiy atso- be%rﬁ})lbyed in a further
ﬂ[ﬁm&r%ﬁ‘ Brop P tdr Blimngtihd GMacSirad b%ﬁ% Efarh plbs B?&Hia@feebrops are:

library from Ni cotiana tabacum ***) : am no acid
rrple 5. n vitro assay systens
Aliypa capa.-Anasas aaYPEn AcpbisTRegses, Weparegns pliiciaglis, Beta vulgaris

s’p‘ebl é{ltlés:’ranBéwtvm@Bﬁé speddiipaf BR@sica napus var. napus, Brassica napus

o TNl biod AL L RRZ OB S) ﬂ&éﬂsw%m@ufarsﬂ%%ﬁ;ggﬁhae s _
wﬁb%vaﬁﬁlwem@p Glt%érr@a r&aémﬁ?ﬁn%‘?ffﬁaoﬁf?‘i’fﬁa éFFRffea
cipieplidrapQofiezalidehica); Dawnlscsbﬁmsawmcﬂmtqacmmgwsdayota

%l %g;g HQ&'#}a?énaa\,lescg H@Haﬁ% 6gglu @osﬂfﬂnum
p033| eto ng

%reer@m S PATBR IS B. SOy AN jiant us annu s, Hevea

rasitierisid, Horgewn ylhlgamzldumulnellqpulus Ipomoea batatas, Juglans regia, Lens

c?tﬂuﬁ&ﬁé“llnu?n%t%géyhgﬁr g*%\bgr?fbéﬁ%\%ﬂt@rlﬁlct@ﬁﬂ rl}/lalutlses ec., Mamhot
Seilents NRGRaSH e, MSh'si a0 il Gt
eurapaday Waﬁﬂtlm)ﬂft@éﬁdwuuhﬁ@ﬁephﬁﬁehyﬂﬁwu@ﬂw dtiegacaliies, &inus
dprieh @‘i%ufrr%atlvdﬁm’hjd(is REURE PRIfisdRSsic2 PyflecorsBunis, Ribes

to C

SiGskhy ReslS 8?%%“’?5%%@!’”%3@%%%eﬁsﬁsﬁeg%%%es ofapum
tuheroawn. B9rohum pigaigrds. a@igﬁf%)eﬁ heabsema 6agRa;, ritpjum)pragense,
TritieLg) destird, TRigURIteun| Vibiatfiten, Mitlsl vinifers ed m@guence
shown in SEQD NO1 SEQNO3; or ii) a nucleic acid
sequence which, owing to the degeneracy of the genetic

‘6&9’6'“%&?19 pelegled |°9€Yﬂ’°f"i“3§rﬁan?é3°a*?ﬁ WpRiCEPPSyii@hielerate the
adtionof herbisid@sOwig B tweedimy, SicfadihgNecorbingntraetkods. The generation

nflsz?Pﬁb%tpls%‘%es%béd héreﬂg%% pctional equivalent of the

el c acld sequence D NO 3 which can be derived
by back translating an am no acid sequence with at
TreisverBibciunttemmbteyrelaitesio SEQ Do O prepanngﬂme heghcidal or growth-

ré! Glgfo?'}b B&nﬁt)é’sltfdn?gﬁfgrﬁhaé/\él%’a@y 'Be%@ ?%%ﬁ& ézlﬁivg nxgmsw 86}ﬁ§r|ses
f?w@at"e aslsrietdug e RAE cOBSaTes Kl S5 P RERony
prpductmiucl ei ¢ aci d sequence with the nucleic acid
sequence shown in SEQDNO1 or in SEQD NO3; or ii)

R e e R S S e e
sprpyebiscaLesye selitnus. PewdsEs) SuspEnsionsy alsp highty nsentrajedyy
pebus, roin ok athepsuspehsions or suspoemulsions or dispersions, emulsifiable
concentrates, emulsions, oil dispersions, pastes, dusts, materials for spreading or
granules, and applied by means of spraying, atomizing, dusting, spreading or pouring.
The use forms depend on the intended use and the nature of the selected compounds;
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iii) a functional equivalent of the nucleic acid
sequence SEQ D NO 3 which can be derived by back

WO e@db#ass ng an ani no aci d sequence with at | eRST/EBS#E/013560

identity with SEQ D NO'4, 38 truncated by at |east 20

m no

B3R O Hodd Sudfte@d HenRRtbeat i o EBTforeSt A lgeren
edmpouidesThe hesbigidalgrsnrasitions EOHRISEA a@b&'%m aeﬁ&@earmunt of at
least drielatstterlicompatint ind Gusitdriesydoheerttionailynased in the formulation of
SRR 5&9553‘?([0%‘9 is encoded by a nucleic acid

sequence conprising i) a nucleic acid sequence with
the nucleic acid sequence shown inSEQ D NO 5 or in SEQ
PorNie preparation of amuisidns| pasies o sxpgoenereoilytiorthulations agd t o

B.esereﬁlaeéo%ampiteé %este'lébté?j%?npo%ﬁﬁ‘s Bsn B8 bis¥a0ed %%gépersed

B A e G VEL b?fr%?@nsgﬁec}ﬂ 308 rurlheb EnBiabon apd kel Rince
borooginizptian.ddowareptii id @lspi possibledo arapiave quidér $olid concentrates
Romehd1¥dlectbd §%9&H&ﬁ%9g§gklg@“§lv§ﬁﬁ?ﬂdl raﬂﬂscﬁpﬁfoﬁﬁlﬁl further

S T8 Rl il oF o eh ST B5E g ded Bryfes o utable
for piltionithevatera dhe feflewinaeee harmentionsds ergulsifall soncentrates (EC,
HBeyeanspacyions (SO) esaisbie tortenpates (S@ndlb@erémre seedeiitra188 (DC),

AR RIRC Sl ASRRDCEBANNR | Byl L o sftins
98 e s0lublA of ﬂ@ﬁa'ls%(we\ttab@hm V&S‘?te’t ieadiigne seitalle ppwders or
gaqules oetabER EarNaidtionally be provided witara swdid dowtinmpwhich prevents

Wth at least 59%
é%@ﬁta !"t% {'/bl\%%fur}qubaéb apthgaé@}gqﬁg‘étruncat ed by at Ieaost

20 amino acids at the term nus and by at |east 20
lmmrmmnphac thsteern “adiaNes’ds mdristood as meaoingdbe fdlldeingiddsses of

‘F:.\aflé;]r{ti’?ogﬁrgss%%;egﬁﬁﬁq%ﬁiﬁ g SekA8 tb@l@f@r@%éﬁé?%ts emulsn‘ners
EE%M I RGP S THe BBt B TeBui theneaning of

ﬂ’@rﬁhob/%mﬁ@m@)‘ldgéﬁ@ﬁi c control sequences in operable
linkage with a nucleic acid sequence according to

LSS pndFCSkaR B e ol MG Bikg e SFL il qfekiidh
BRWISSS §AIb e PERPSERY by MbdSr ighigding i sracifictypes, of mills (for example
Ramenmilis). (DT SO ahdBEpdre SBUSIyTvEpaed Oy Alet hEIRE], itheihg

g&%'ub?é fa &8b§re%ﬂc§$ﬂ&% hse Bg bB@tuBr?PPér%Hg‘a% pfidse which may

ressi'on
S‘E‘ENS& fHﬁhqr@u&l@r %% ¥, se@@Fe@&og@pogﬁ% J hg;ﬂg@;@r@tgn '? Keawry |
Powders, matenals farsppéaig arel dusts dih adkantagbously be prepared by mixing

ﬁﬁi;h{i:ﬁ%%ﬂé@b@%ﬁb&éﬁé& (BB @&mrei Phample
cRalsq, Siapui, prdetas drapbics o Soriedenatls Bistules, Gan be prepared

hyeblhgﬂng tiznsdiested eomnpounds do salick caniigrs. Tdresskilled rvmrleertlsaiamlhar with
RANBOYEISH rdh %I’n gaR&E plebargioMhiifith BRMAdrtichBe fé?'e&gﬂnﬁﬂ ifthe

ﬁ?@?wwtpyb'%@'f‘g S heo. B 25y B RER el fpdcbifates), Browning,

thadlapherationsf €hemieal Engineering tlRea AntPedhd4 héB, Perey’'s ekemical
Eﬁgﬁ@éﬂsd-léhdbd&k lath EBS MRTrawett, NGy YérkN1d6%e pagds 8.6 ¥n@bt seq.
r r
offibi, L 237291 107080160 TR 05, Rigegr ©
HScﬁ;?(?s'Z He U§o’t £08.090,43B 21085,56B,42 312°86@i Klingman, Weed Control
as hiS¢ignge,afoha Wlieyféxﬂ)&on@ 90, ewl Yk, 06/ iHE@Ge et al., Weed Control

{%ow &A %‘der \A% | So?e’ntn‘gcf Putﬁlca?cﬁ&eéwop@ 1‘@@5 tah& rI\/lo'ilgte H.,

ound re ?nscrlﬁ
Grubemann A, Formulatlon technology, Wiley VCH Verlag Gmb Welnhelm (Federal

Republic of Germany), 2001.
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* bRt i, RoreRd

transl ati on or expression of the polypeptide with the
activity of a 2-nethyl- 6-sol anyl benzoqui none

woretipb44smanst erase of i). The net hod accor di ngPCDERI0a/M3560

, Wherein the polypeptide Wth the activity of a
2- met hyl - 6- sol anyl benzoqui none net hyltransferase is
encoded by a nucleic acid sequence conprising i) a )
Thieckiied wadkied issfaniienwish airuitiplicly afieerd liquidandloserlideneriers which
ard Qg}’féb'lé“foﬁﬁ@ f&mnhﬁ}h?%t@ng lactStdiRE® PieNikntion, such as, f?uekaehme, liquid
¢l .d sequence. whj c W n :
aglfues T raringiah op Eogen §LyHb o REPRArE oI syEhs kerosens
o dipsehale fusthennore sogiHer oilsnndails of vegetatis oF agimakornigin, pijghatic,
a?&lﬂﬂa?{daérbrﬁﬁiic ﬁydrbcitairborﬁ,EfBr Bx&iep ik, palE@, BethBy8raphtialene, alkylated
u on [
P REEIRaR pr O i e gl 6 egﬁg??%bﬁgﬁﬁﬁ@%%@ﬁ@s sueh
asimetbaeel; einaa RpRanchinukans] and aslorgeRdl d@iines sf o
SyEiGh&xaNGhd,; oratrdnglp pbianscledres] foyexampleasinegGuenand-
fﬁ‘%ﬁ“?ﬁﬁ‘?\'jdwg&‘%@-nus and by at |east 20 am no aci ds
a

termnus. 12. The nethod according to claim
10, wherein the am no acid sequence of

Examedidnydf-sBlic odraiens| dve mineral eavihe sieh Ay Filicasnsiies agle. siigries. talc,
Ra%nr‘?,fiﬁ%@?dﬁegum& dheiK BbIE, ltaﬁés? c@@,qat@clnﬁ';@e,@mmhhcédng eajth acalcium
nuclel ¢ _aci.d _segyence w . . .
%ﬁa{ﬁq n]aﬁn%sii_{dﬁn SURES 1m89n?§hu%3%8%%’§% &Q?ﬁtl? niﬁ%ﬁaﬁ:f] Ziﬁ'gllzers
QCh GsSeeNids sulfdteamaanivg phosphrte IGBRBIALYITRE. Wigas and
SH88Ets 6f \Fééﬁ%blecéﬂgirbé\.udﬂﬁisj oseehl frrﬁea_lntrtebeagdginﬁg, wzbg megl ar;(d
sequence s . ] y bac
W% I“.}ﬁql’o ﬂl\ﬂg?é F?‘?{qugf ﬁﬁeflscgi:c]ia H&%i val ent of the
nucl ei ¢ aci d sequence SEQ D NO 3 which can be derived
e Slairlg WdrRerSS dniiey vith taemuttipticitycbf serfaenadivaistibstances
(GRS A0 gt SE Ry g RSt o

. ] . ?t fi
pexamile. Idaetat sAR Al AT et £31tS ofmpafiyBsais of aromatic
affonicdiciy foroexahmiaigh®sulfdniy adich phenolsulfonic acid, naphthalenesulfonic
aads @ﬁi@@l@&dﬂ@é&ﬁéﬁﬂ#@ﬁ@bgg%agg&t&éo’.@%{ Sk@ssnd S
AUIRUaRaISP. SL st LA P Y T P e g FBbloshosulfates, and
sdiswi silfet@ER-N@ps-andiostasecamisvandrof faity alcehdl glyge!|ethers,
85 enhks Bs subdhaed ‘hgpl?thﬁleﬁt@gﬁ@ RS a6iwatied With wemekiehyde,
code, can be derived fragm i
R G e
formaklehydeo polyaxyethylenetasbiphenelrtbers gethexviated isoeetyl- ociyl- or
Abnylshendh 8ik§lbRerdyl beisElyes ) dributyistienyeptlpstecobethietso alkglaryl

Jﬁy#hbpiasrgl a?tflbéu@ﬂflgﬁéjbﬂﬂ’é‘ €ondensates,
_ sel ected. . e net hod
athouylated gaster oil. apivonyeinvignecHkd §HF YeohoxyRiopyigpe alkyl ethers,
RXIB @RBhéIPolyiglycel dthermette, Gorritgbestens lignosulfite waste liquors or
ﬁiﬁwgyblb% sol anyl benzoqui none net hyl transferase or
ufing an organi smwhich naturally conprises

2- et hyl - 6- sol anyl benzoqui none net hyl transferase; ii.
lrhé hgibigdd! bempesitidrisy br the seleateyl| doapourds, wambe applied pre- or post-

t@ﬁ*gﬁ%&n&%ﬁ@&%ﬁeﬁ%&%ﬁo@o@ﬁ?i éroé'rlessin \{V?l t@k‘—;!rér;ted by @8ttaiffcrdpstants,
RSB ISCENGUSRInPY PEGSFOPHF G el R Rbhas 2 stfavec,
euthploesaid ;of tedsprayiing aerasatus.rig such 2 wey Swisymemehnioras little
%Sﬁt%\?fﬁ it aﬁ%, WHHomRE $e|a‘g@§ oﬁmbis\éhéiﬁveoérggﬁ BRints while the selectfed

- e -6- 50 an n |
oo eag e R RE MBS PR ARRR Ty e v
soirpurfasedpediglireeled dJAY-AY- st eps: i. generating a
transgeni c organi smconprising at | east one nucleic

aci dsequence encodi ng 2- et hyl - 6- sol anyl benzoqui none
nmet hyl transferase, in
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whi ch organi sm 2- net hyl - 6- sol anyl benzoqui none
nmet hyl transferase i s overexpressed; ii. applying a

WO e@t/0subst ance to the transgenic organi sm of POT/BPZNO/@13560
a nontransgenlc organi sm of35t he sane type; iii.

et W 5 B B i et B, oo
plets amhthecgnowfh stw thesappicaiondaies of aelecteq Co@BPl&qsuar%OU"t to
J &St e}l@gyé\‘e%ﬁl ovbi eh1.biigma. about a reduced growt h or

a re uced viability of the nontransgenic organismin
conparison with the growth of the trans i.C oreq[ﬁndfs
THe prAVIﬁen nbtmefr@rbma@%@rerenyngrgnswkﬁ%58753%'%F' oa for
SEMSNVBF vRISKOwhich tsersot | dreorfyotol aoliknitey @qtem,gnhlblted by a
r%e[?g&jg &5‘&3 s ndsi agxrié%‘ﬁ 'o? a&iclff‘lnfo(g ‘e%ﬂ%blbihé‘ﬁerﬁlcm:kﬂir Bttfve

nce enco

setactsd EQaRRINES. dgqgelnpﬁ Wha Eﬁ)t%l% Ayhich tﬁuéﬁ1 Hﬁ{fersefpozrr? %W8P\?MSM

prefRAdy VMBI 08 refiortdaenzsddSMonsamtewhigh iy prefsraliygecadsd by a
VREEXRL Eé&«%ﬁ’mcehdm %PA 8y a test substance to the
ransgeni c ant o 1) and to a nontransgenic pI ant of

the sane type; iii. determning the growh of th

vi abip | i t@/fmttldﬂaeeqm‘éﬂ*@g@ﬁﬂ@ W&'Qﬁm@ BRAUeORe I‘S’g%@e‘ﬂ@@ which

pl ants aéénecfe é’é?ﬂled ﬁ?bbﬂﬂtréﬁsla&hg dnesiins abid saguanceavit at least

sel e hfe tS%I?é |ch bri ng about a

m)dl fi e Y ht non a’nsgenl c plant in

conpari son with the growth of the transgenic plant.

18. jphe é'ﬁln'&%haﬂiéqu/élemg)ftm rutieiodcit sequemnce SELY|D NO:3 which

aher 8 t h %ﬁea%g%ac@{rmgﬁﬁtdnférﬁﬁo afideguence with at least

oo oS T R

m)re of 59? ”@We’f"ﬁ‘ %‘t::@d
or Ongeidy atthe € termines andby sbisswt20ewnine seide phie thbterminus.
cI aim7, one or nore vectors according to claim@8, one

it aeptn alee e S S Saterariared bPat B oy siffefics wih
aCleasEtCﬂQ&’g 600k, 8156, 62% 63%;164%065%\01166%4 preferably @b leasi 679, 68%,
Qf?”ﬂ%, #sb, o 780N bderb By @Y BABI49% CTB96,Ti6%) T4%4, T8%A 79% or

(0]

Dpp accor a . 01%
ﬁpemf&fabluéﬁ@@ﬂg@ﬁpﬁ?ﬁ B, hon, £ R, 8752 8%, B G ¥ ot
eﬁ%cdr asbaiespedtialy peefe®lyatdeasd 94%295%., g@(qp%b{q %pﬁ QA identity
QkitA [e.atory activity identified via the nmethod
according to any of clainms 17, 8 or 20. 23. A process
for the preparation of an agrochem cal co (;1
W iof thecaiauementiongyl nugleieacid $aRySBCASABIPESTER IY;A%? {rem a plant.
corrpound according to claim 21 or a conpound with

' g \g{)e %%%ﬁé&{r%n?ﬂé gﬂotvgmgﬁﬁ&{eq hb@fdr 'gehéa mﬂi”éic acid

er wt sw ta foll
aeqtuericefs eaeoding MS%V%@S% InHF'e'&tﬁc CATRDBSES MR §e Wet Rllowing
Redpai ci dal or growt h- regul atory activity. 24. A nethod
for controlling undesired vegetation and/or for

regulatlngthe wh o 0

2 oRmpgeReN 18 2 HEOR S BSTHIOLE ARG DLt o the proteins
or 22nosdearbyethe abbeamnerdionednyeeic Bridd; conpri sing a
compound according to claim 21 or 22 to. act on plants,

their enviropnent r_qn se

dneraRqqg? er%f]ega rgg(eg 'E@a%eé}? V\Iﬁe nco@%ﬂlﬁéé’cfon of the
2- metriugleic &idsol anyl benzoqui none met hyl t ransf erase

whi ch are not inhibited by substances according to

claim?2l ar [

Dmprmeasying i et By bl MR oRE dpREpanE fpricioe
acid sequence SEQ D NO 3 which can be derived by back
tdgansba{tiﬁaﬁiomfaaﬁmve@bﬂihs erpiein adichi exhibitta lesses degeeoof
identity with SEQ D NO 4; or ) a functional equivalent
of the nucleic acid sequence SEQ D NO 3 which can be
derived by back translating an am no acid sequence
with at | east
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59% identity wwth SEQ D NO 4 and which is truncated by
at least 20 amno acids at the term nus and by at

WO e@sn34283 am no acids at the N term nus; whi chPCT/EP2004/013560
conprises the follow ng prééess steps: a) expression,
in a heterol ogous systemor in a cell-free system of
the'%?’s%'@%s encoded by the nucleic acids ofyi) above;
b) random zed or site-directed nmutagenesis of the

epr Oteiting khe broldialcattivirof dife proteimalieraipplication of te herbicide;
nmeasuring the interaction of the nodified gene product

e a3 S O S T 5t
i nt ¢esveart! ittenherbicideest i ng t he bi ol ogi cal activity of the
protein after application of the herbicide; and f)
| ecti f t | e [ j 4 t
Thesannias ooty Sh el STONEIRGS Brd bRl
ifadutedinteamowaases THe ityentoncngraiere SurthaEpes felaieRto an
q‘?&éﬂi@g BRspafd Wh&n%@@.fﬁmggrgsmﬁﬁpm&sﬂyg pfiané, preferably one
trqduced.. ani sm : e nethod for
oléﬂ'f?e? Ve flbgé 8rogr65|é?lrt§3

ransgeni ¢ plants which are resistant to
substances according to claim20, which conprises
TheRs SR iRast plants are fegeseratedaandsthe aesistancs towad Heselected

' ' des
%%r@#@%%gé?@g? Z\Mr?bfélgteﬁggtg'ui none net hyl transferase,
wherein the nucleic acid sequence conprises i) a
Vodified protethstarsoprercteic guidswhipareeapable ol epafegBguiBRiants,
0QRCL B t\ﬁEQeEc{!@ &n%?‘n&%}a’h al6 bé pleparsifedre tie @mvdmentioned
sequenc iC oW
S 208 ACR e PO FeT e SERTbARY pliagerReloKlFins of
thisommtagenesEQidD exampleghe siabiily@and/quactivity sy thexiarget protein or the
&H: ér?s&ib@_@%crpés bihdihg 8f therBbVanentioagd inhiditers awgroﬁrpgao éhe
nucleic acid se . - erive
BYeTS 6o PRI FRg J9oTes M oy Bedle faRnde, o
| east 59% identity with SEQ D NO:4.; or iv) a nucleic
B chafpie) ZRa @t af (NJture Bipteoh., Vol )8 ay2000s 565-thadahave dgscribed

Stégl%. F}%eéﬁ%ugdgeﬂgsiémeg?)dﬁﬁ gfah?s WIREREAY Be 8864 SvaRtageously.

aci ds termnus; or v) a

nucleic acid with the nucleic acid sequence shown in
PlofeVeN@duifiations GHdd azhided viadhe PICR method |deperibggdiby Spee et al.

@\‘gtg:l{e‘?@%gﬁ o6 rcﬁ,V%(].g%ﬁ, Nol Be1gtRIErEI7asMsiAg diTiFefog theetndom

N be deriv rom the amn id -
Wnpﬂs,ﬁ@y@m eﬁwqrﬂvegé@%ow 5% %%ﬁ&lyr%ﬁbqﬁ Expr. Purif., 5,
toenA7642378h. 28. A transgenic plant, generated by a

nmet hod according to claim27. SEQUENCE LI STI NG <110>

oD LA b Binen g andlor il acig s
irevige techoTbiriadiob teshifigye far Fuclecuiy Byghilion whish hge%swagscr'bed by
RalRAb! & A (PFoONaB. Acasl Ba>USALVal. 9850042104 7D 542 k8 the
Iéllor%gltnlaﬁgnaoft tﬁg ?—’%ﬂ%rfc?l%%mﬁi%at]rgn r?f@t%od described by Moore et al. (Nature

Biotechnology Vol. 14, 1996: 458-467).

A further way for the mutagenesis of proteins is described by Greener et al. in Methods
in Molecular Biology (Vol. 57, 1996: 375-385). A method for modifying proteins using
the microorganism E. coli XL—1 Red is described in EP-A-0 909 821. During its
replication, this microorganism generates mutations in the nucleic acids which have
been introduced and thus leads to a modification of the genetic information.
Advantageous nucleic acids and the proteins encoded by them can be identified readily
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<222> (110) ..(1117) <223> <400> 1 cttttttttc

cgcttctcct ccaaaatccc atcaaaattg ataagcttct cttctgaag
woGRoshaf46Raaac t at at gcagt aaaaaaaat a acat caaaaRCT/EP2004/013560

tacatatcc atg get tct 118 BBt Ala Ser tea ata eta agt

tgtg§ol ﬁ H‘nogg\ed a Ie%aégc c%t&r tﬁs Fnogﬁéd EHtelﬁé temc‘i E&rrﬁh@f

reslytahcestestsr The fasmeh car fends ERRUEedin glagfs, v &6 thg are capable
dfinkarfreitinghe Astistgue ardithgd lzad i re2itanke do BerheBbicidesu
Hs lie Lys Cys Phe Pro G n Lys Gy Leu Val Asn 20 25

S5tk ity Sy R Ay v
lﬁQrvo/M@agérreslseﬂ séeds ditpolley an@'@ s¢fpction gbrea@ar@a@lesya the

é;%eé\t FnBi?orE %Ecér@ GS theGRENTER fbﬂdwe@ttﬁy g ti€ a6d molecular
G oo Seas S e g A et o

regiatantes inteell culturatby preregating hascultss in e er9ger@pl9f Apcg;essnvely
iRB@adihg cEt@nirifiord & tiRhibRers Setorting to/ée iyentiéapinhis ébntext,

0 t L
éugtlr?cg aa%%)% t“§%k'/§ rrr%gétlgg %tstbg%&él‘ﬁ c'aggﬁﬂcfgﬂ cPﬁ’éa% ga
hegimiest may Qe pxploitad; As|dgsgibed@bgve. (Bq 'fgeéage&?a C@@la ‘solated
&sInfr’g itFo dAEémQﬂﬁvm&m Hdvg anaadaddnogs or gErbmpirtantsetivite of the

Bé’ n\r}; %\ %d %? %Iéﬁ%cn&eusé%r id td l’ﬂeﬂh%H aEbdtdi vtgj'to\ffitjmventlon
whieh afggeristive @ Bedaibitits LAY 280 Ier '\}h&"v’e“m“

EEFUWI@ theRhiercbrganigms remeGlaywith increasing gendedniratieris oféphibitors

gc% gqr’to]ﬂ?lg Nl@htl@rﬁgerﬁ’ﬁt% tI% §elé’&|6n ahé eblLticHRof resistahBariants of

thesaipets Froainaspd e S oR. Lt Aot P 5o T B0 g
mgreaged by ayitageaicdotatmenfsaaa gaa tgt aag ata ttg gaa
gga gat 598 Ala Arg Qu Lys Gu Pro Leu Lys Qu Cys

k/@hc{d??orb@? S%%(ill'#wdg¥d|§s 4?10%%? Jti% &@83? fugﬁ?rn?{i‘% géi%ble

{2 atial Phop NebluAfach Soh &S, 0FIGP, AES-Fh3 Pk Bagiheme) al. Proc.
N)éﬂ A/cgd §§1r USASVaI7 6, 1@'?549?178} ganeae mamdsgwlag(a dsstbiggthe
a,ca
p&gc% f IDI-PIS ;%?tg%%sgﬂbosae %\ﬂ@%ﬁﬂ@&hﬁ%ﬁr@‘nﬁ%ﬁé&t ?éﬁrthé‘bmdmg
QBlBhlb@@'SIJ%Ufg‘é'an@'b(@”@!j)&OB% amiepeiisavie Noye agpred?@ the
dfditbBformbidiriga ggt cct 742 Ala Tyr Arg Val Leu Thr H
e Gy Ay val Ala Cys Leu He Ay Pro 200 205 210 gtg

ET Sg 1 rgf((:e i acg nﬁ)‘;’%tmc’tf% % grezrr%fatwﬁtg a%r%l%thtgtg%pr%é%bﬁ?}ang;ﬂgclelc acid
Bbgueiicas Whieh Matoder gereatro@udss ®Rich age atmodified higjagiaalactivity, the
bR 2GRy hiling b8erApdkigd i dueh3ARayiat &itincBabed@adtivity is
present. An increased activity is understood as meaning an activity which is increased
by at least 10%, preferably by at least 30%, especially preferably by at least 50%, very
especially preferably by at least 100% in comparison with the starting organism, or the
starting gene product. Moreover, the biological activity can have been modified in such
a way that the substances and/or compositions according to the invention no longer
bind, or no longer properly bind, to the nucleic acid sequences and/or the gene
products encoded by them. For the purposes of the invention, no longer, or no longer
properly, is to be understood as meaning that the substances bind by at least 30%
less, preferably. at least 50% less, especially preferably by at least 70% less, very
especially preferably by at least 80% less, or indeed no longer, to the madified nucleic
acids and/or gene products in comparison with the starting gene product or the starting
nucleic acids.
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Leu Phe Pro Lys GQu Qu Gu Tyr He Gu Trp Phe Lys
Lys Ala Gy 230 235 240 ttc get caa gtt aaa etc aag

W@g@sas4455)gc cca aaa tgg tat cgt ggt 886 Phe APEr/@P1004/013560

Val Lys Leu Lys Arg He G y8Pro Lys Trp Tyr Arg Gy
245 250 255 gtc cqgt cgc cat ggc ttg ate atg ggt tagt
tct gtg act ggt gtc

ot BHItIrpsEyS OLE Imienian inecs greviP /R SJesgRac Bt Uh has
Heen tlaffotrhéd Willy a gaelelcctciccamgiuehce Whigh encodgg@ gang Riegyct with a
rﬁéchf %algolggltcalga%ﬁw@g? \@(ﬁ a nﬁ@e@%nd%édu&@% éticddingan®sM or
\6\4$Mg4agalatagra(§1§f9rrpg§prg@ théa%) axa%oa/pg i?be s@ eg \l\?Ciil raﬁ%g detailed
o) Sale Beway phexaniplé/al Asn Pro Phe Al a Phe Leu Val

Arg Phe Leu Leu 295 300 305 ggc ata act get gca act

Grq?ﬁetlkp & rﬂp@ﬂq@l&ﬁra%t’am‘%& ar\fa\‘vhlff@%re@teglsfgwtq]%%ggn}fe#;éﬁnd in
a'bcprdamoe Bitts treonetbods aceprajag tactha investiqrandierd °§85‘PQ§P°"S
R tRER UBBtaREEAERPYERhE ééﬂerét@d blyansdiopmedion, Fallewed by

%’gg‘a‘géﬁ%ﬁl@ﬁ oé g%l{:@cnacp d Qecll{eﬁfe? %‘?‘i %e URRAEHSE "’\‘Ne invention

cCaag Ca

tme@wrammrapr@de@@jéa@da@@%gﬂjtﬂfeq 3%@&55% ot Er Cg@'ﬁc RISRS which

aﬂrﬂgéélélaﬁﬁtb stipsthgistidandliRAT ngthadgiccangiingt to thyeiayention, which
%%g gé:re r% di zi‘r?ﬁmegégaﬂ@st Ehae@tagﬂ%t%%&t@m@?tgﬁwe invention and

qrw ing200MSH Ofé/%/l%l\ﬂa'&gm § bethadTs 635G ReqbS ey M E%ahile in

Lerhaatova €4 810 Plant Ritysial. al 22 RO®: 17 51-i83. Leu Ser Gly AI a
A u Asn Phe Lys Iie Leu Ser 1 510 15 Ay lie Ser Pro

_ger ﬁgcl)’e‘fi“ﬁscr éggcc'g%nq; F htﬁg,ljral /r_\té%r{]tﬁahgénega%éﬁr%sﬁréant plants
ke pessitle @ewvebpzt@nﬂ'ﬁrnayylshe@lgldgéwhtgg|ha9g. ps ggmpgg-} as

ﬁé&lbﬁ’é 8n AbibnIficHIsinddpendérd oPine fiht Shbediés (what Grenkridwa as

Q%‘IS??CEW%EPIC%P)P& Iﬁ‘ﬁnﬁ@% W ?ﬁrthé‘kgvéﬁgﬁn&%:g E'éfui ﬁlﬁ'lt@@hlch

iﬂare%@nmﬁhmpnsﬁle@tl% heyioisis. mﬁfu@lantm\ngnq_ e@ﬂs gg 0

\%I?SSGCMVé-WbMS fave Ar¢ady beehelesctbed \dalsete@l dGBsbDNS. In this
e ﬁyg el(%g %%g%é bg(vy ey%rev%}’prﬁbga {Jy‘l‘gr %@ﬂe\{tﬁ#a %éri’stﬁnce:

e H e Asp Gn Ser Pro Hs Gn 130 135 140Leu Al a Lys
Al a Beger@tion biresiSlanc®ira hiant Viy siuGtion @yethedssor reeornkipant

%,f'g qr%%okg%ywu%gxﬁyo@% dﬁ?ﬂnﬁ"ﬂ% iSebieirf\iRich-8bts BisQardBEfor the

herbicide and by the fact that, ovﬁng to the large excess of the protein which acts
as target for the herbicide, the function exerted by this protein in the cell is even
retained after application of the herbicide.

b)  Modification of the plant such that a modified version of the protein which acts as
target of the herbicide is introduced and that the function of the newly introduced
modified protein is not adversely affected by the herbicide.

c) Modification of the plant such that a novel protein/a novel RNA is introduced
wherein the chemical structure of the protein or of the nucleic acid, such as of the
RNA or the DNA, which structure is responsible for the herbicidal action of the
low-molecular-weight substance, is modified so that, owing to the modified
structure, a herbicidal action can no longer be developed, that is to say that the
interaction of the herbicide with the target can no longer take place.
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165 170 175 Tyr Val Ser Ala Gy Ser lie Qu Tyr Trp

Pro Asp Pro G n Arg Gy 180 185 190 e Lys Gu Ala Tyr
wae@ssd4sieu Thr He Ay Ay Val Ala Cys Leu 1BSI/EBD04/013560

205 He Ay Pro Val Tyr PrédThr Phe Trp Leu Ser Arg

h ] |

lye Euesn hepfoct bipthed b hofy Behs gl Bidlyg lant
Lys oxpatingwhablisknsva &g 30 afigrmatiys peWwayys Arg He Gy

Pro Lys Trp 245 250 255 Tyr Arg Gy Val Arg Arg Hi s

Gl TBprtyinlolodiiaRF ol by BNELRerg Bl plentn e
Pro RIgRE, o7y itsgenegofedt. G u Asp Val Ser Lys Pro Val
Asn Pro Phe Ala Phe Leu Val Arg 290 295 300 Phe Leu
X . T. . led:
@3%8.@1%] \golrgglgligé IlaﬁJ vﬂtht Jllrelr'ﬁ@fl(ﬁ% -r';iélrt_rho\@ Agh@égtﬁ%ﬂﬂ? gfe%?ﬁ&ogous
micie F0e Ty SRS b qlnes piarks. 14 siler sSiuences. Syigh 25191 £
es@ihipte, DS gtRBposanabl kopresenttimentiomtheredorg-alsepreiatesiodhe use of
éﬁ%iv@%sgﬁoﬁ?ﬁ@%g%e 8 méBeas for @ﬁeﬁn@irﬁoﬁ 6t fotdigh %I@ei%h@ids into
.CC a .
e f s ro T & B BRomsh Bt 2,1
5 10 15 ggt tec cct ggt tec aat ttg cat gec aaa teg

hd tresdgefRDINRY aRCeerfaiéd by SadtorRay t@ngfobaatioksmetheds which have
@Iie?vis;egtzee?ecyeslcrlit?e JEovEY lgsi@ @\eT&rthg?b&/%-@é%cﬁﬁéH &hbodifients of the

_ ga ace tec_aca cct aga etc teg gtg get act
expression casgeitrs acgarding o the jvepionser Thr Pro Arg Leu
Ser Val Ala Thr 35 40 45 aaa tgc age age age age gtg
i e o
deformingg prire Rlen i Y SDOL R PP ApElof gy g ge igeton
te8C agg ttc tta 240 Arg Phe lie A n H s Lys Lys GQu
Ala Tyr Trp Phe Tyr Arg Phe Leu 5 70 75 80 tec ate gta

tac gac t gtc. at t t d .

y@gecgrgp q%?egm%g%no% th%?ﬂsﬁf%en%g%hlgﬁhg%] ggﬁ’gﬁ‘%‘@g&,‘%@%ﬂﬂ% of nature
aiha le@el, and jis 6Be@on di%e esisianga tyMSMeVYEM ipbibitersgap ba tested on
e9p@Als if hrechBBusedéxpeAdicB®C atg 336

The invention is illustrated in greater detail by the examples which follow, which are not
to be construed as limiting.

General DNA manipulation and cloning methods

Cloning methods such as, for example, restriction cleavages, agarose gel
electrophoreses, purification of DNA fragments, transfer of nucleic acids to
nitrocellulose and nylon membranes, linking DNA fragments, transformation of
Escherichia coli cells, growing of bacteria and sequence analysis of recombinant DNA
were carried out as described by Sambrook et al. (1989) (Cold Spring Harbor
Laboratory Press: ISBN 0-87969-309-6) and Ausubel, F.M. et al., Current Protocols in
Molecular Biology, Greene Publishing Assoc. and Wiley-Interscience (1994); ISBN
0-87969-309-6. '

Molecular-biological standard methods for plants and plant transformation methods are
described in Schultz et al., Plant Molecular Biology Manual, Kluwer Academic
Publishers (1998), Reither et al., Methods in Arabidopsis Research, World scientific
press (1992) and Arabidopsis: A Laboratory Manual (2001), ISBN 0-87969-573-0.
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Met Arg Asp Asp Ala Leu Gu Pro Ala Asp Leu Ser Hi s
Pro Asp Met 100 105 110 cga gtg gtc gat gtc ggc ggc

wQo@sast45ygt ttc act act ctg ggc ata 384 Arg \VedT/WR1004/013560

Asp Val Gy Ay Gy Thr GyoPhe Thr Thr Leu Ay e 115
120 125 gtc aag aca gtg aag gee aag aat gtg ace att

ctg gac cag teg a 432 Val Lys K Al 9lEy
Thssbaeriaisiraias vaag hRspaiAw & copRb b SLTBUe 48 A LE Dayere
SHhAInEEFoM Brafffena ABRL &b aay Igdtgogeng CatlshergeCAydnetvgetors used

fa & ﬁom@@ V\)é]'esp%ﬁ' qlbg ;%%IQ T)"\é N FOPOAAY ﬁdﬁ 2d HoPB%rom

160_at.e C
o s 1D i ATGEoTB PR bl G r g AncUBE vEGRr pBinAR
(Hatg e@lamdﬂls‘lnﬂzer, Rlamt Stiands@s, 118060, - Zaﬁ)é Pro Thr Asp
Tyr Ala 165 170 175 gac aga tac gtt tct get gga age

Seamel 5 Gogeratih of LR GG e BAG: GRreguey feold

185 190 agg gga ata agg gaa gcg tac agg gtt etc aag
%er%éte%gébm'ﬂbﬁﬁg (herinblidlv {etied naty eDRIAUILAAG”) Try & vector

\ﬁ h gixréb% 5ﬁect§1{ecgy iorgﬁ\ @gﬁméﬁanﬁ ﬂwl‘j%? \I\%?QSO?&?C’ frgl’h a variety

eftpdant tissugB2nd\ikanperiped igto gpyblprsgar\;gﬁd A tsigoie Tlm?§aver cDNA
§ rﬁhés%%@’(mék&l@arﬁ’%aﬁ’iﬁ@Blbte%hSFr%ﬂ:erg)CThgalDNgtfn:sttsggnd

Cwa\gft far%& o@@% r%a]g o g%ﬂg%%lebﬂ&e ﬁo é\%:ﬁ@ﬂaﬁ@fgcturer s

nesf@qyorﬁ wf@zglzw@c@@@mew E'eallaat'%{h?f | adapt f§> lowing

BadndHufact@ereinstractipnaggd éillihg gg thecoertvedgs m:te Rfu RINA polymerase
tdgefie]; ¥t <€§IQA Bbultidh Wadindmiged. The Rethdd 6 Kohei &3, 1995,

%‘% a#% }Lg t gtt c cac

Bep! el 7 e 76 e glonat e YNNG @}n@ﬂuediey;% gitn the

tligonGigotidetN1 Linddvithe @inditops gi8en iPBableds 270 gtc act

ggt gtt aaa cct gcc tec ggt gat tct cct etc cag ctt

%g% 64 Val Thr Gy Val Lys Pro Ala Ser Gy Asp Ser
€leu G n Leu Gy 275 280 285 cca aag gaa gag gac

gta gag aag cct gtc aac aac ccc ttc tec ttc 912 Pro

Tty é{ur‘,)é‘o[fp]f)\gg v ef@dé) LY NHﬁfbeN@ﬂcyé@B Asn Pro Phe

Ser—Phe 200 295 %Hg WLfﬂbH\, ete—etg gga act
¥a gca get gcc k0 tta 960 Leu Gy Arg Phe
lodu Leu Gy Thr |8u Ala Al g1@l a Trp Phe Val| Leu 305
FE0—315—320—=ate are taq atg tgg ate aag gat cag

e gtt ccc aaa-gac-caa—1008 lie Pro lie Tyr Met Trp
72 Lys Asp Gn |1 val Prd Lys Asp G n 325 330 335

ozC ate tga 1017{gro lie <410> 4 <211> 338 [<212> PRT
50 60

72 180

94 8 10
48 60

72 180

72 420 1

The resulting PCR product was bound to the column matrix of the PCR purification kit
(Qiagen, Hilden) and eluted with 300 mM NaP buffer, pH 7.0, 0.5 mM EDTA, 0.04%
SDS. The DNA was denatured for 5 minutes in a boiling water bath and subsequently
renatured for 24 hours at 60°C. 50 pl of the DNA were applied to a hydroxylapatite
column and the column was washed 3 times with 1 ml of 10 mM NaP buffer, pH 6.8.
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<213> Arabi dopsis thaliana <400> 4 Met Ala Ser Leu Met
Leu Asn Gy Ala lie Thr Phe Pro Lys Gy Leu 10 15 dy

W®E00sBsass3 y Ser Asn Leu His Ala Lys Ser |ie PrPOT/RPZH04/013560
Pro Thr 20 25 30 Leu Leu Set Val Thr Arg Thr Ser Thr

ro Ar Le
bl spgle-Sianadd ool s dyred ISP e Mo b 60
pﬁ*empqtajede&h ethangj andrgissolved uM@ Mgl \vakgra 26yt ofﬂrgwﬁq%erq:wed for
ffﬁth?ﬁpck%m&ﬁca?@nﬁﬁs RGcsd dbioee. Vifter Tqﬂhelgswmﬂsoh@dntratlon a
95Met Ar
thgg P@awh c&c}ﬁ \%ss‘c%ﬁgd i{}t'as(ae‘éc@;eg %grng gl Asg
Met 100 105 110 Arg Val Val Asp Val Gy Gy Ay Thr
he/plRtarahsformhitior esctdBifyr tekind Hp HROCDIA peulatiorswiibh hadbeen
@[% #@agﬁs{ﬁ %P velRhs ﬁe%'te&‘%fé r@.ﬁtﬂcﬁﬁﬁr erﬁ&rﬁle%vééé of the
el
e s Sbobi L e bbbl e
Wiry W@ utneANprhbegls Wito PRNBNArlyneragesandigtegation wih T A ligase

| P
FREEe il B sn ey P

Arg Val Leu LysHe Gy Gy Lys Ala 195 200 205 Leu
Fhevegtyr pBinAR/wes figst cloewec it et aftep thecendseverafilledyand the
Wtordvde réikgaiedOciSevedABith $iefl, afiepthblenhds eercHitiedRipaelegsted and
g%q%e%egntlgc&ag%é w[\'l %cgskpalir;{ ﬁlnéﬁISTﬁg’ Pes%ﬁlﬁﬁ mte)hlewég ﬁgated into a
geriyativesofi5e bingry ;w@t trﬁrﬁfowatlw\@c@ry klgyvg;z 1 vab Z,
Maligd, ®uH1 994\)(51Iariﬂl\&bl®ydl 25289-05@) ®bish ﬁ'?akeslabssiﬂbie th@ tangfgrmation
é%@ ﬁégy %%f a@oﬁagﬂnﬁghd ﬁfe‘alalt@slkaﬁaﬂw ERUesibtanéd i transgenic

plorisFTie panstatkoepREptea U SEherab el fﬁﬂf%ﬁﬂﬁﬁ&ﬁu
Leu Gly Thr Leu Ala Ala Ala Trp Phe Val Leu 305 310

6@1 I- 4% U268 a5 t@mglléfe iRt go@uﬁerﬁs&%nﬁf&écﬁ%ﬂ%ﬁ) W the
Q@P)j\y egéﬁg@dﬁ@ (RRsEI2) e Ty BNy ters8e The'rESuitng
fragment was ligated into the Smal-cut pSun12/358, giving rise to pSunblues2.
Following cleavage with Notl, dephosphorylation with shrimp alkaline phosphatase
(Roche Diagnostics, Mannheim) and purification of the vector fragment, pSunblues2
was ligated with the normalized, likewise Notl-cut cDNA population. Following
transformation into E. coli XI-1blue (Stratagene), the resulting clones were deposited
into microtiter plates. The binary cDNA library comprises cDNAs in “sense” and in
“antisense” orientation under the control of the cauliflower mosaic virus 35s promoter,
and, after transformation into tobacco plants, these cDNAs can, accordingly, lead to
“cosuppression” and “antisense” effects.

Table 2: Oligonucleotides used

Oligonucleotide |Nucleic acid sequence

N1 5'-AGAATTCGCGGCCGCT-3’ (SEQ ID NO:11)

V1 (PWL93not) |5-CTCATGCGGCCGCGCGCAACGCAATTAATGTG-3' (SEQ ID

NO:12)

V2 (pWL92) 5-TCATGCGGCCGCGAGATCCAGTTCGATGTAAC-3' (SEQ ID
- INO:13)

G1(35S) 5-GTGGATTGATGTGATATCTCC-3' (SEQ ID NO:14)

G2 (0OCS) 5-GTAAGGATCTGAGCTACACAT-3’ (SEQ ID NO:15)
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<221> CDS <222> (1)..(774) <223> <400> 5 tgc age age

age age gtg teg tct tec egg cca teg gcg caa cct agg 48
wayesBenussSer Ser Ser Val Ser Ser Ser Arg Pro SECT/BPB04/013560

Gn Pro Arg 10 15 ttc att dag cac aag aag gag get tac

coielg % 3R bebh nliahEs EREERE e 0 5% 36" Re e

gta tac gac cat gtc ate aat cct ggg cat tgg ace gag
S@éct@d lloﬂés40ﬂ the biviaty CONA RisranyHivere \ainsiorreed\isto Rgrebarterium

%fa;:gca \/%% gfﬁéblééreﬁé? oft NI NGRS Réacmt?%agt 4777-4788)
iRty o dieids e
tP&i‘sfoN‘r@tu‘irOoﬁBbaﬁ:@o glapty (Nicaiana tabacygevggamegaNbie with e binary
é&rfe @60@%0@&%&% tCuRde oyalpoYililelperansfaimdd agrobacterial
@pwﬁlﬁ@éw&%@%g&%w 3‘ g(g? lﬂ)gqqé)é Léa% d L féte?lg LpTa%ts
(approzchcmacacdtB gvers incubated/iar &%mmugﬁsuylg'l t,&g@g Ctﬁﬁl@l diotion in
3 pBtridish. ﬁ‘%l}, \@S‘Toﬁiﬁﬁed:’éyﬂinbhb‘at@ﬁ irPhe Yaricieg 2 dags gEZ5°Gam
I%Jﬁnsﬁ g ogg L&‘?E’l’ﬁl B, gl 3‘9931%323 ﬁsﬁ@geﬁéﬁeéﬁﬁth 2%
esosey(B8MS raedigm) 208 @Bg@t@ aga@ TQ@ gulagqtlogéfyasgd‘vg@u@%qd after
ZHhyLaila 16—ho&ﬂ@h%ﬁo@%arkﬁﬁssgﬁbto@aﬂod§% aémitin@diin@ weekly

Tﬁm‘%@ N%ﬂée@ﬁﬁn %uggleﬁ{eﬂtfo*\ﬁm%éb fl Oﬁ?&aﬁXéef@ﬂa%mféﬁébdlum)
Syod sgnaarcin daadereragaminepur (A 0 gdno Gaseripecefi acia and
Berg/llghecosk. R&yenehiterl shantswereRranstairmed Antp 4 3WS1Bediumo

ti9 & @BEbrah.tTrad ROl E
Sgicasi g i1 GGt Tefebiate g Sgoooniezi

voe Q?@f%ﬁ 43\“;1 'E;Pga%ﬁé Cys 145 150 155 160 etc ate ggc

cct gtc tac cca ace ttc tgg etc tct cge ttc ttt tct
ﬁgéltﬁé sRod® ¥ad b@eﬁ/@éns'féﬁeo%ﬁb SONI thElpeants weleasbsSamked Asrol -

&/es %lnjﬁggggah?lgg fgl:[ t?gt%tlér?cgf @%go&égs J%m%@&d that
tvamsgeeuc mimds OF el HOCPQH were simyjlar iy R@e@wperrﬁeﬁﬁ plants
oﬂ&ﬁc@é\@rcﬂrﬂh rélariafigh ovdrcoamgragiae piints, pemnoahaed foliar

%3&0@%? & hoiiesrf A A P00 2bs

tgg tac cgt ggt gtt cgc agg cac ggc ctt ate atg gga
treé iftédrafircof@ecidng cOMA iltbdhdshgnoviad ofthe trangperiicsiings yas detected

glgj’ég-% @the &g&n&éf%ot@%% C%@% d(z:(é? s%@]’ b1 ﬁ’PExéi’ﬁgle 9% &nd genomic
PG FRparen rovmihe lpasgin hues iaaestpg. i, BRiARATa0 DNA
BbiymerateGlas greferabberApidy@Btor Bidpurpose, following the manufacturer’s
instructions (MoBiTec, Gottingen). The cDNA clone of the binary cDNA library, which
clone had been used for the transformation, acted as template for a PCR reaction as
the positive control. PCR products with an identical size or, if appropriate, identical
cleavage patterns which were obtained after cleavage with a variety of restriction
enzymes acted as proof that the corresponding cDNA had been integrated. In this
manner, the insert of clone NT006075002r was detected in the transgenic plants with
the abovementioned phenotypes.

Example 3: Sequence analysis of the clone

The cDNA insert of clone NT006075002r, whose transformation into tobacco plants
resulted in the abovementioned phenotypes, was sequenced.
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aag gaa gag gac gta gag aag cct gtc aac aac ccc ttc
tec ttc ttg 768 Lys Gu Gu Asp Val Gu Lys Pro Val

WA005As4355r 0 Phe Ser Phe Leu 245 250 255 gga CBCT/EP2D04/013560

Gy Arg <210> 6 <211> 258 <4212> PRT <213> Arabi dopsi s
hal a.<
g eth Byt OF by sPEl 10153 s 3o BloL S b Fi Sharises an
m reading\franeyaf 699 pp P’H@hﬁncosd@\‘ga PRPeRlige 5 209 gmino WSH
G&E@ID Nw: 1G}S'Dhé‘b(ﬁrre‘é§bndﬂ193fu&$e’nglﬂﬁ ellc_ﬁ WablllcieSTf@AIHWBigllD NO:9
a Leu u Pro Ala
@?83& qi %béﬁﬁsﬁégn?&s&&ﬁ%@% 55 60 Val Val Asp VallO
Gy Ay Ay Thr Gy Phe Thr Thr Leu Gy He Val 65 70

Mbredet, BEQ D NUal hadsysigiiaant idsniftg withidapghh froen Arabiddpsgis thaliana

(?E'b @NOD %1056 ﬁ?;g@ %e %@%ngbdﬁét ﬁﬁg%n%%d%rgte‘irﬁa\% :én identical

"@y Asp AIa G u Asp Leu Pro Phe Pro Thr Asp Tyr
Ala Asp 115 120 125 Arg Tyr Val Ser Ala Gy Ser lie

I@'Gbé@’%oairﬂs e idPcONE dlbn‘e\! Whidis ndotfes 1O C@mifal Pbftion of an

Frrredior Koahd b el (B agonss bikarE Bty
Q@glasxslbewogumnee Piethylieanstes®se170 175 Asp Val Trp Met
Leu Phe Pro Lys GQu Qu Gu Tyr He Gu Trp Phe 180

i%%s iq%% @Fﬁ @%te@'f@r t%érsggrge%@ @%uéﬁ%mﬁ‘nﬁ‘a@%}ltr{?}/ 5-methyk-

glapyl@er]q;ogugpye g@pwlira@smse@ ysgsrgla aF pings a@g@hq%en slightly
2A0cddhexpressioradesiiissin RiecativamBatioradydafsggeSympRims.Leu
Adn Leu Gy Pro 225 230 235 240 Lys Ju G u Asp Val
Gu Lys Pro Val n Pro Phe Ser Phe Leu 245 250
Bxamplp ¢+ E‘F@fe@%@ 1 G811> 768 <212> DNA <213>
Ar abi dopsi s thaliana <220> <221> CDS

To demonstrate the MSBQ-MT enzyme activity of the enzyme encoded by SEQ ID
NO:1 and to generate sufficient 2-methyl-6-solanylbenzoquinone methyltransferase
enzyme activity for HTS applications, fragments of the 2-methyl-6-solanylbenzoquinone
methyltransferase cDNAs of SEQ ID NO:1 and SEQ ID NO:3 were amplified by
polymerase chain reaction (PCR), and expression vectors were cloned. To this end,
the cDNAs and cDNA libraries of Nicotiana tabacum and Arabidopsis thaliana were
employed as templates for PCR with Pfu or Pfu-ultra polymerase (Stratagene,
Heidelberg, Germany). Table 1 shows the oligonucleotides used and the fragments
generated therewith. The resulting cDNA fragments were cloned into pCRT7/

CT TOPO TA vectors (Invitrogen, Karlsruhe, Germany) and sequenced for the desired
sequence identity for verification purposes. The resulting expression plasmids were
transformed into E.coli BL-21(DE3)RIL (Stratagene) strains. The transformed strains
were grown overnight with shaking in liguid LB medium supplemented with 100 pg/ml
ampicillin and 50 ug/ml chloramphenicol at 37°C. Large-volume day cultures were
inoculated to OD600 = 0.1 and grown until an OD600 of 0.4-0.7 had been reached. At
this point in time, the cultures were induced with 1 mM IPTG and grown for a further
2.5 hours. The analysis of cell extracts of the expression cultures by means of SDS
polyacrylamide gel electrophoresis demonstrated that in particular the full-length
2-methyl-6-solanylbenzoquinone methyltransferase can only be expressed in a smaill
amount, but that the N- and C-terminally truncated forms are expressed in markedly
higher amounts. The elimination of the C-terminally predicted transmembrane domains
is especially advantageous.
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<222> (D .(768) <223><400> 7 age age age gtg teg tct

tec egg cca teg gcg caa cct agg ttc att 48 Ser

Ser

Ser

walos8esSer Ser Arg Pro Ser Ala G n Pro Arg PPeT/EPB04/013560
15 cag cac aag aag gag get 4tac tgg ttc tac agg ttc tta

tec. at

APYTieR

Asp

H s Val

20

forTlsposipiel o el s legthg

famexacpie, dljg rep columygs fRhargagiagdprsiay SA‘@&

ac cat
eghc

at
144 Tyr

I|e Asn Pro Gly Hs Trp Thr Gu Asp Met

Btall Heldtb Pna?rl?es-g\ﬁﬁh as,

Ar o}
J
cat

Al a
gat

’I_\\Sn
ccg
Asp Leu Ser
gtc_gagc gac gga act

o9 40—45 gac

gac atg cga g?ch 1
Hs Pro Asp Met Arg Val
ggt ttc act act

gag CcTd gcy ydj
92 Asp Ala Leu
Val

ctg

Elg ag
Qu Pro
FEMHIUE(

ﬂﬂF at a
~J J

N
Terminus***

dd.C

a'a(gl tamalnﬁIZ}LO As p Val

@l (¢ terpingl)y Thr Gy

Phe Thr

89% ace { A-ng-g(gﬂ

Val

ATCEETTSGTETITgR4d gec ag

e e RiP Ry

g

P%Fszg 8 Hjug length

C@U’@ﬁ' (ﬁ'@ﬁ%'ﬂmma

it EEqEN B, |

%\%Ai’r@@é@@m f9)2

(E}GGWACAATGAQ'A@&R

\LS,

] ccg ttg

n

HisSta

on 1

fuII length

AZEAGGAGEACERTRIGG

BGG T e CARGARNGRAGR
MNBNC&BG) Ay Asp JNGG CSEQAB;NO_%) Pro

+Hiie {4 o

S1f%e |

-51 AS

ATBTHGA é%é}d@@?wc

(/%EQﬁérN Gy SerH

S

g)Pr

A 131°AIE!

\_g%gﬁ?\ta

S G

49 AS

s TEOASCASTABEAGO

ofhzh o0,

e Gy

IWG?QCCMGKPQC%@t

G u

té: S’gcsﬂﬁ%(éé)gl euH

t etc adq

Ny A

g
49 AS

PECARRACCACRGTEERG
[$EQlDiNGa) gt ¢ 528

a’@&\%mesﬂ’ﬁ@rcew
@q (SEQ IdNO:2yy Pro

tct cgc
fuh lenl@he

(-51 AS) ab
serine

R CAG AL ARG S GO ok

(SEQIDANTRP) Met Leu

e o

)

fbﬂ fentg

18 tag/r H

(-51 AS) ab
s@rine

A%@AG%&G‘%&&B%;??C(
o QL%\'&@B)

Val G n

(g AR

ATCERTISC T TTIAG

tac
Gy Hr

e

ﬁﬁ‘ét

-49 AS

Rpe

PGB ADOACCACBTEHCG
g:?éQt gt@@b} gtc act O

YV _Lel

MGAGQCTRGE ABAARC
gf?ié IBIND: S8y Val

ar \/al Thr! Cl v

ctt ate

( 5 AS) ab

serine
NN

gtt

Rae

&ST&Q?A@@AQCAG%@C
IQQIENGBQ) Val Lys

@@N@@@A&%G‘@Xg
@TOI(8EQdD NEDB5AS p

=

-49 AS

gta gag aa

cct

C)g'Eenmjgte cDNA Ilbrary from Arabidopsis
**) Template cDNA library from Nicotiana tabacum
***) AS = amino acid

Example 5: In vitro assay systems

tet—GA—teu—GyProtysGu 225230235 240 gag gac
gtc aac aac ccc ttc tec ttc ttg gga

2-Methyl-6-solanylbenzoquinone methyltransferase activity of optionally purified
2-methyl-6-solanylbenzoquinone methyltransferase expressed in E. coli, of Example 4,
can be measured as described using radiolabeled S-adenosylmethionine and detection
via thin-layer chromatography (analogously to Peddibhotla et al. 2003 Tetrahedron
Letters 44, pp. 237-239), it being possibie to employ the following substrates: 2-methyl-
6-solanylbenzoquinol, 2-methyl-6-phytylbenzoquinol, 2-methyl-6-geranylgeranyl-
benzoquinol and 2-methylbenzoquinol derivatives with truncated prenyl chain in the
6-position.
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Gu Asp Val Gu Lys Pro Val Asn Asn Pro Phe Ser Phe

Leu Ay Arg 245 250 255<210> 8 <211> 256 <212> PRT
we203m5458bi dopsi s thal i ana <400> 8 Ser Ser SepCNaEP208€013560
Ser Ser Arg Pro Ser Ala G A5Pro Arg Phe lie 10 15 Gn

H s Lys Lys Gu Ala Tyr Trp Phe Tyr Arg Phe Leu Ser
W?Q'a{Vé 20 25 30 Tyr Asp His Val |lie Asn Pro Gy His

Trp Thr Gu Asp Met Arg Asp 35 40 45 Asp Ala Leu Gu

Pr 0 -pNeaJséw zl;ﬁéthﬁEH-sdﬂbrwllfémoq\mmori\derhemylganﬁbrasaIln 8neiizod for

A@}g i%é’élc Thr Gy Phe Thr Thr Leu Ay lie

VaI 75 80 Val Lys Ala Lys Asn Val Thr

lie Leu Asp A n Ser Pro Hs Gn Leu 85 90 95 Ala Lys

Al a ftresuselatcbnding@beidind , vbereiny2-mathyl-Gyeslanytbenzeguinone

u
rigtgqutgﬁsf%%ge Eﬁé(mﬁrﬁgd %Q n%lglc"é%ﬂilzo érle?ge@gfccglg}?nsﬁl{g;

Gly Ser I|e AQu Tyr Trp Pro Asp Pro An Arg Gy

130 i35 dlrkléle goiGisaquénceWih the gualir acidsenyends; %bomnyn SEQID
Ay Lys ,@?q Sois skemp Ne:3ldp 150 155 160 Gy Pro Val

Tyr Pro T Phe Trp Leu Ser Arg Phe Phe Ser Asp Val

165 170 175 Trp Met Leu Phe Pro Lys Qu GQu Gu ,

li e iy u anycledpacidysequencevgich @wingdo the ﬁeaﬁr';@rqﬁ’bfé)f E'%}/%Qenet'c
Asp Val &gda, tftbd-derivetdrom the@mind>acid spsuehtp shigwn IrSEQ 1D NO:2
200 205Ar Leu He Met Gy Cys
Ser Val %ﬁ?%ﬂﬁ%%%%%%s Pro Ala Ser Ay

Asp Ser Pro Leu G n Leu Gy Pro Lys Gu 225 230 235

240 i@ u mcﬁ@al Shuivalpist dPihe nialeiciacid Asquelce SBiGRIDENP:3 which

Phe L
onn <510 A R EERfin g g S EERn s
(1)..(60'@30 3 Lg&% gcc get gat caa tea cct

cat caa ctt gec aag get aga gaa aag 48 Ala Ala Ala Asp

SN $RL L& QeddtdingAT iR, AltiRrdiy heMraindagidGequénte of 2-methyl-
6-solanylbenzoquinone methyltransferase which is encoded by a nucleic acid
sequence comprising

i) a nucleic acid sequence with the nucleic acid sequence shown in SEQ ID
NO:1 or in SEQ ID NO:3; or

fi)  anucleic acid sequence which, owing to the degeneracy of the genetic
code, can be derived from the amino acid sequence shown in SEQ ID NO:2
or in SEQ ID NO: 4 by back franslation; or

iy  afunctional equivalent of the nucleic acid sequence SEQ D NO:3 which
can be derived by back translating an amino acid sequence with at least
59% identity with SEQ 1D NO:4,

is truncated by at least 20 amino acids at the C terminus and by at least 20 amino
acids at the N terminus.

4. The use according to any of claims 1 to 3, wherein the amino acid sequence of
the truncated 2-methyl-6-solanylbenzoquinone methyltransferase is encoded by

a nucleic acid sequence comprising

i) a nucleic acid sequence with the nucleic acid sequence shown in
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10 15 gaa cct ttg aaa gaa tgt aag ata ttg gaa gga gat
get gag gat ttg 96 Qu Pro Leu Lys Au Cys Lys He Leu

W@RW5ah4a5Asp Ala G u Asp Leu 20 25 30 cct ttt BCI/ERZD4/013560

gat act ctt gat aga tat gtuetct get gga ggc att 144

Pro Phe \f B leeNOfBRrArg Tyr Val Ser Ala
Ay Gly DSQbZPAé@g gz% tat tgg ccc gat cca cag cgc

ggt ate aag gaa gca tac cga gta 192 A u Tyr Tr‘o Pro |
AspiiPr o aGiuclehr aridgquenes WishGwingltatieygenafagy vhihemagnstic code,
60 ctg gk b@td@m%ffr&ﬁ&h@éﬁmnﬁ%d@@uéﬁ@ HownggISEE ID §OGS or in

tac ccg _ac Gy @y VvVal Ala Cys Leu H
e Ay Prs%c'?/ﬁ $y$§W%cW %‘3'0;}‘0 75 80 ttt tgg eta tct

.cgt ttc ttt gca gat atg tgg atg etc ttt cca aaa 288

5Ph e ATﬁLEblér@ HC|§%é e BAeodiig a PolypéstieMith the pcliity of a@-methyl-
gaa tgg ttc

aaa a 'B'ﬁi né%qu qn%ﬁn Erggﬁat ?é‘gé@b@ﬁ@e u Gu Tyr H

e Gu Trp Phe Lys Lys Ala Gy Phe Ala G n Val 100 105

110 jpaa Lhuicaageidgequrnce gdih e audeia acig gequenceghoyytn SEQ ID

gtc tgt Arg lie Ay Pro Lys Trp Tyr
Arg Gy a OerS%éA*bfﬁ#léro 125 ggc ttg ate atg ggt

tgt tct gtg act ggt gtc aag cca tat ttt ggg 432

Leu i e aMalcléii gcidgsquBmce VeiichT hwingitg thesdegepsrapy of trgergenetlc
Phe G{ %’ éa%%é&é?:veaﬁohpﬂwe@ﬁw écgd %@@uegbé sg@hn trcsEL QID NO:6
aa a a u Ser Pro Leu

G’g Eeu C%I’gsgadDﬁ{]/@ %g béialﬁ‘ E?t Tser Lys Pro 145

150 155 160 gta aac cca ttc gta ttt etc gtg cga ttc

etc j t M IBNO: RCSEQED NE28 ovalfursiondtiequivhlenivellth&hecleic acid

Leu 'I?chei %@3DW3%‘EI’CH ¢ b@cﬁer@%é‘b @gcliltzgns]rgcﬁlg an amino

gca act st

aag gat acihsSLENZe wiﬂ'l'ﬁir|e¢§/tr59’|’/g/|devf§y"‘1_t8§ %B?’gd"lqng IS
Tyr Met {Rirfate@bylatfeals R0 EnincléidslRnd GQemiieusare kycaf least
aaa ggt El%z?ﬂ% gaagaacgt c aat ccaaaga
630 i ﬁcﬁgm%%aac@%gat y d'n lgjr%b lie 195 200 gaagctctcc
aagcattctg tttgagagta caccagtgac caeaaatcta teaeggaaca
690 Apanpetidetwithabe gtiddty tof g CangihytGraolanylbertzogdinone

tt agﬁ,‘H {an?@HsEteguﬁé&dnﬁpa ﬁGéIél@%@ﬂ@ﬂolgﬁﬂébéédr&hg to claim 5.

aaagt tcatggtaa adcctagaaa tcattgtgac 810
tattttctag ttgtataatc tatcagtcat gttcttttat cacgagttga
paaaAg erpesdd casyatiacamptisisg cagt aat a cgttatttgce
cagcggccge 910 <210> 10 <211> 200 <212> PRT <213>

m: got I ﬁng{f_l%;{ia %%gn E%};':.é'&h?%c/gf i c@eratf_?,@anthq RucRSE aBli equence
according to claim 5; or
b)  additional functional elements; or
c) acombination of a) and b).
8. A vector comprising an expression cassette according to claim 7.
9. A nonhuman transgenic organism comprising at least one nucleic acid sequence
according to claim 5, an expression cassette according to claim 7 or a vector

according to claim 8, selected among bacteria, yeasts, fungi, animal or plant
cells.

10. A method for identifying herbicidally active substances, comprising the following
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GQu Pro Leu Lys Qu Cys Lys lie Leu Qu Gy Asp Al a
G u Asp Leu 20 25 30 Pro Phe Pro Thr Asp Thr Leu Asp

waee@shysasd/al Ser Ala Ay Ay lie 35 40 45 d u AGT/EFI004/013560

Pro Asp Pro Gn Arg Gy lig7Lys Gu Ala Tyr Arg Val 50
55 60 Leu Thr lie Gy Gy Val Ala Cys Leu e Gy Pro
Val SWF' Pro Thr 65 70 75 80Phe Trp Leu Ser Arg Phe Phe

Ala Asp Met Trp Met Leu Phe Pro Lys 85 90 95 Gu Qu
S'a:J i.-{%’ A b%@n% S)ol'l]bépﬁa@emtm&e lagtivithlof aGH-metlyes-sblanyibenzo-
Tyr Ar gqanyn%glgt@gan %Vaﬁ“étd?@téﬁ@nt?ée Bf ﬁ’loté’et‘ﬁstl-rdi.‘d?npounds
Met Gy uager ®aditigng wmﬁg Pyt \I;gbw@rg A e%ﬁ/ cwgomad@s) to the

1130 135 phHBefiide witr therotivitgof Gi2amethyi-Esglafylberizpguinene

G u Asp Vi B 145 150 155 160 Val Asn Pro

Phe Val nﬁiﬂéy"i?%ﬁf%fe’ﬂ?g Phe Leu Leu Gy lie Thr Al a

165 170 175 Ala Thr Tyr Tyr Val Leu Val Pro e Tyr Met

;r p nheu tégting Adether theliBsk cbathousd bindsite therpelipgstidg yitighg activity
ro e _ <@ :ﬁgéﬂz i ferdsad>

Artifi ci%?és@gﬂgﬁ%ggin 20> Eg%‘gg%ﬁ“%ﬁ%’?%ﬁom ﬂr

agaattcgcg gccget 16 <210> 12 <211> 32 <212> DNA <213>

Ar tiiit.i cidetectingwheiber thelestconpsury reupesaiecksshe activity of the

ctcatgc EFFROGEPMAE 2B0AFIoT ad-Getryl-82omAliBenzbyuinadd >
32 <2123ﬂ§§mr<2%3r>8$5ﬂ_f&ci al sequence <220> <223>
Primer ZAY0¥TIPIFRY g dgcc gcgagatcca gttcgatgta ac 32
<210> 14 <211> 21

iv.  detecting whether the test compound reduces or blocks the transcription,

translation or expression of the polypeptide with the activity of a 2-methyl-
6-solanylbenzoquinone methyltransferase of i).

11. The method according to claim 10, wherein the polypeptide with the activity ofa
2-methyl-6-solanylbenzoquinone methyltransferase is encoded by a nucleic acid

sequence comprising

i) a nucleic acid sequence with the nucleic acid sequence shown in SEQ ID
NO:5 orin SEQ ID NO:7; or

i)  a nucleic acid sequence which, owing to the degeneracy of the genetic
code, can be derived from the amino acid sequence shown in SEQ ID NO:6
or in SEQ ID NO: 8 by back translation; or

i) SEQ ID NO:1, SEQ ID NO:3 or a functional equivalent of the nucleic acid
sequence SEQ ID NO:3 which can be derived by back translating an amino
acid sequence with at least 59% identity with SEQ ID NO:4; and is
truncated by at least 20 amino acids at the C terminus and by at least
20 amino acids at the N terminus.

12.  The method according to claim 10, wherein the amino acid sequence of
2-methyl-6-solanylbenzoquinone methyltransferase which is encoded by a
nucléic acid sequence comprising

) a nucleic acid sequence with the nucleic acid sequence shown in SEQ ID
NO:1 or in SEQ ID NO:3; or
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<212> DNA <213> Artificial sequence <220> <223> Pri mer
<400> 14 gtggattgat gtgatatct c 21 <210> 15 <211> 21

W 2028508 <213> Artificial sequence <220> <22BCT/EP1008013560

<400> 15 gtaaggatct gagctaddca t 21 <210> 16 <211>
22<212> DNA <213> Artificial sequence <220> <223>

22135 23 RS ApRaSRAss Wi MBS T BhcRafel gt Geneti
<223> Prdodey card@derived famndhe emiyp aed F‘F%}@@ﬁ%s BowinSH@ 1D NO:2

18 <211%%2SEQLBNONALyBAGrahstatibhadral sequence <220>
<223> Prinmer <400> 18 cctcttctca acttggtgga tc 22

<210> 19 <211> 24 <212> DNA <213> Artifici al e . .
EQD Nigtavicn

<2208 <zpfgnctianahequiveiens of Gedygigicct SERLeHSR 2

24 <210%230ke<dtliled b backliPansBiiAg 8 EBnind\atid Sequerice with at least
S€AqUENCS99, identity with SEQ ID NO:4,

is truncated by at least 20 amino acids at the C terminus and by at least 20 amino
acids at the N terminus.

13. The method according to claim 10, wherein 2-methyl-6-solanylbenzoquinone
methyltransferase is encoded by a nucleic acid sequence comprising

i) a nucleic acid sequence with the nucleic acid sequence shown in
SEQ ID NO:5 or in SEQ ID NO:7; or

i)  anucleic acid which, owing to the degeneracy of the genetic code, can be
derived from the amino acid sequence shown in SEQ ID NO:6 or in SEQ ID
NO:8 by back translation.

14. A method according to claim 10, 11, 12 or 13, wherein a test compound which
reduces or blocks the activity of 2-methyl-6-solanylbenzoquinone
methyltransferase is selected.
15. The method according to claim 14, which comprises
i. either expressing, in a transgenic organism, a 2-methyl-6-solanylbenzo-
quinone methyltransferase or culturing an organism which naturally
comprises 2-methyl-6-solanylbenzoquinone methyltransferase;

ii. bringing the 2-methyl-6-solanylbenzoquinone methyliransferase of step i) in
the cell digest of the transgenic or nontransgenic organism, in partially or

homogeneously purified form, into contact with a test compound; and

ii. selecting a test compound which reduces or blocks the activity of the
2-methyl-6-solanylbenzoquinone methyltransferase of step ii).

16. The method according to claim 14, which comprises the following steps:

i. generating a transgenic organism comprising at least one nucleic acid
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<220> <223> Primer <400> 20 atgagcagca gcgtgtcg 18
<210> 21 <211> 20 <212> DNA <213> Artificial sequence

W 228m54223> Primer <400> 21 gcgtcccaag aaggageemgPN4/013560
<210> 22 <211> 18 <212> DNA9<213> Artificial sequence

SIS oty S timter ettt

<220> <hich pgpRism =MedY

aroguipote e Tesgse is

<210> 24vekfresd&d;<212> DNA <213> Artificial sequence
<220> <223> Primer <400> 24 atgtgcagca gcagcagc 18

<210> 25 <211> 19, ,<212> DNA. < > At ifici ce
5200 Zpmaiiie s frot SRS ISV LRariG bidsHs R o d G

.<§%8> 26nonfransgehiy ergamsmpiiie seMsyP@rti fici al sequence
< >

17.

18.

19.

20.

21.

iii. determining the growth or the viability of the transgenic and the
nontransgenic organisms after application of the test substance; and

iv.  selecting test substances which bring about a reduced growth or a reduced
viability of the nontransgenic organism in comparison with the growth of the
transgenic organism.

A method for identifying growth-regulatory substances, which comprises the
following steps;

i generation of a transgenic plant comprising a nucleic acid sequence
encoding 2-methyl-6-solanylbenzoquinone methyitransferase, in which
plant 2-methyl-6-solanylbenzoquinone methyltransferase is overexpressed;

ii. applying a test substance to the transgenic plant of i) and to a
nontransgenic plant of the same type;

ii. determining the growth of the viability of the transgenic and of the
nontransgenic plants after application of the test substance; and

iv.  selecting test substances which bring about a modified growth of the
nontransgenic plant in comparison with the growth of the transgenic plant.

The method according to any of claims 10 to 17, wherein the substances are
identified in a high-throughput screening.

A support having one or more of the nucleic acid molecules according to claim 3,
or one or more expression cassettes according to claim 7, one or more vectors
according to claim 8, one or more organisms according to claim 9 or one or more
(poly)peptides according to claim 6.

The method according to any of claims 10 to 18, wherein the substances are
identified in a high-throughput screening using a support according to claim 19.

A herbicidally active compound identified by one of the methods according to any
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<223> Primer <400> 26 atgagcagca gcgtgtcg 18<210> 27
<211> 20 <212> DNA <213 > Artificial sequence <220>

wW&2@3m5463 mer <400> 27 tcagatgggt tggtctttgg Z2BCHERIIN4/013560
28 <211> 18 <212> DNA <21330Artificial sequence <220>

<223> Pri 0 t gagcagca gcgtgtcg 18 <210> 29

<21P§°i'§1 1%D%§3Q§f§> Artificial sequence <220>

<223> Prinmer <400> 29 gatgggttgg tctttggga 19 <210> 30

23%%%; cohthotAd %ﬁm 2ré§a1at6w adtivity iaentified vinibe «@stbed according to
|ner at gt gcagca gcagcagc 18 <210> 31

<21PW ? d@ﬂfﬁg 13> Artificial sequence <220>

<223> Primer <400> 31 gatgggttgg tctttggga 19 <210> 32
2321 IoprbBessddithe Péparatiohrof Antagfacbiemicab eayorasiion<2hish comprises

<223> Prinmer <400> 32
a) identifying a herbicidally active compound according fo claim 21 or a
compound with growth-regulatory activity according to claim 22; and

b) formulating this compound together with suitable auxiliaries to give crop
protection compositions with herbicidal or growth-regulatory activity.

24. A method for controlling undesired vegetation and/or for regulating the growth of
plants, which comprises allowing at least one compound according to claim 21 or
22 or an agrochemical composition comprising a compound according to
claim 21 or 22 to act on plants, their environment and/or on seeds.

25. A method for generating nucleic acid sequences which encode 2-methyl-
6-solanylbenzoquinone methyltransferase which are not inhibited by substances
according to claim 21 or 22, where the nucleic acid sequence comprises

i) a functional equivalent of the nucleic acid sequence SEQ ID NO:3 which
can be derived by back translating an amino acid sequence with at least
59% identity with SEQ 1D NO:4; or

ii)  afunctional equivalent of the nucleic acid sequence SEQ ID NO:3 which
can be derived by back translating an amino acid sequence with at least
59% identity with SEQ ID NO:4 and which is truncated by at least 20 amino
acids at the C terminus and by at least 20 amino acids at the N terminus;

which comprises the following process steps:

a) expression, in a heterologous system or in a cell-free system, of the
proteins encoded by the nucleic acids of i) above;

b)  randomized or site-directed mutagenesis of the protein by modification of
the nucleic acid;

c) measuring the interaction of the modified gene product with the herbicide;
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at gagcagca gcgtgtcg 18 <210> 33 <211> 19 <212> DNA
<213> Artificial sequence <220> <223> Prinmer <400> 33

WO c@gost46c aagaaggag 19<210> 34 <211> 18 <212pCDEE2004/013560
<213> Artificial sequence $220> <223> Prinmer <400> 34
at gt gcagca gcagcagc, 18 <210> 35 <211> 21 <212> DNA
22139 Angentiieation 4 dgueves Q018 $rigiy yhy PRI Ao degree of
gaaggat dafgratigggt t ggt ¢ 21

e) testing the biological activity of the protein after application of the herbicide;
and

f) selection of the nucleic acid sequences which exhibit a modified biological
activity toward the herbicide.

26. The method according to claim 25, wherein the sequences selected according to
claim 25 f) are introduced into an organism.

27. The method for generating transgenic plants which are resistant to substances
according to claim 20, which comprises overexpressing, in these plants, at least
one nucleic acid sequence which encodes 2-methyl-6-solanylbenzoquinone
methyltransferase, wherein the nucleic acid sequence comprises

i) a nucleic acid sequence with the nucleic acid sequence shown in SEQ ID
NO:1 orin SEQ ID NO:3; or

i)  anucleic acid sequence which, owing to the degeneracy of the genetic
code, can be derived from the amino acid sequence shown in SEQ ID NO:2
or in SEQ ID NO: 4 by back translation; or

i)  afunctional equivalent of the nucleic acid sequence SEQ ID NO:3 which
can be derived by back translating an amino acid sequence with at least
59% identity with SEQ ID NO:4.; or

" iv)  anucleic acid sequence of i), ii) or iii) which is truncated by at least
20 amino acids at the C terminus and by at least 20 amino acids at the
N terminus; or

v)  anucleic acid with the nucleic acid sequence shown in SEQ ID NO:5 or in
SEQ ID NO:7; or

vi)  a nucleic acid sequence which, owing to the degeneracy of the genetic
code, can be derived from the amino acid sequence shown in SEQ ID NO:6

or in SEQ ID NO:8 by back translation.

28. A transgenic plant, generated by a method according to claim 27.



