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WD 2004/ 031404 PCT/ EP2003/ 010859 Protein |abelling

w th 06- Al kyl guani ne- DNA Al kyl transferase Field of the
woOnvewwsiom 5 The present invention relates to permpd®3/010859

of transferring a | abel fromsuitable substrates to

06- al kyl guani ne- DNA al kyl t ransferase fusion proteins,

and to novel l|abelled fusion proteins obtained.
Proteinlapelling with 0%RAlkyyuaninesDNA Kkylanstdrageni ¢ and

carcinogeni c effects of electrophiles such as

N-nmet hyl - N-nitrosourea are mainly due to the
Fieldtf thekimbveritionn of guanine in DNA. To protect thensel ves

agai nst DNA- al kyl ati on, manmal s and bacteria possess

a protein, 06-al kyl guani ne-DNA al kyl transferase (AGT)
The\prieséntlieatiors rddies ® rhembanst. trafyeferiinigpdn kiber fforh Beitablkstibstrates to

oup fro h osition 0-6 of 15 alkyl ate uani pe. .
o ZlifanitePbiAriRGEeleress B5or RbotABr s greabard Bifion proteins
obtgihedt S own cysteines, resulting in an irreversibly
al kyl ated AGI. The underlying nechanismis a
nucl eophilic reaction of the SN2 type which expl ains

BasMayoundtof €ial isivergibhy| groups, but al so benzylic groups
are easily transferred. As overexpression of AGT in
tumour cells is the main reason for resistance to

Theainkiidgahic a@d dattiogenic Rffasts pf eleetrdphiles suchcaaditEaRyl-Nenitrosourea are

O e T
alkgetivn, nasenals and badtenmpbssespy pldteiggO_hIkAGuanifs-DYA alkyltransferase

(AeH T 8PS BESS IR ST R e A groUB Fem R PoREgn O-6 of
alkylhited lguatihé @ad guanihe debativéstto thdriereeto groop bhyreadféld own cysteines,

e B 1o B e st
reastgpesfdite 82 type WhichA&Hiplains vehysriiot eplyanettyirgroust bat gidcalbenzylic groups

are S st v aasipTlsslof T ART h B0 nfi Rl e it @heon for

resistamoel to alkgatirey drgs §uch asgrocarbazines elacarhatineg, t&Gdzolomide and bis-2-

[ nhi bi & or.s. J [.oc 4: - ,
cniyBal Hidisn 2 S oA v FOBR BpgFETor g amappitsers i
cheBibtiokrapy (Ragged al. fftrog lucksioshkcid Ries Mol Biol 51: 167-223, 1995).

ol i godeoxyri bonucl eoti des for use as chem cal probes

for labelling AGI, again to facilitate detecting the
DE|1€9 13896 digchises an agsay fonmeaswing lewsld of AGT ahithirelies on the reaction

.6 . i »
ool S3E 1188 AGRRERRA SRRy L ) S RAESaEl b ton o e
AGdf Thistie turs Ello@Sthetsepatiation bicthe AGiTedmaistteptagidio coeted@late and its
¢ : . M . : _
oo 3ot 05, 5P SUSAReR) O s AL AefT gt o AT
tumber issuedindrior usetin serabhing farrdGieinhibitensi pul at ed usi ng t he
| abel . Several AGT fusion proteins to be used, general

structural WO 2004/ 031404 PCT/ EP2003/010859 -2
Damoiseaux et al., ChemBiochem. 4: 285-287, 2001, disclose modified O%-alkylated guanine

derivatives incorporated into oligodeoxyribonucleotides for use as chemical probes for
labelling AGT, again to facilitate detecting the levels of this enzyme in cancer cells to aid in
research and in chemotherapy.

PCT/GB02/01636 discloses a method for detecting and/or manipulating a protein of interest
wherein the protein is fused to AGT and the AGT fusion protein contacted with an AGT
substrate carrying a label, and the AGT fusion protein detected and optionally further
manipulated using the label. Several AGT fusion proteins to be used, general structural
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principles of the AGI substrate and a broad variety of

| abel s and nethods to detect the | abel wuseful in the
woredohosli4es e descri bed. Summary of the inventi oPCT/BP200&010859

invention relates to a nmethod for detecting and/or

mani pul ating a protein of im2rest, wherein the

protein of interest is incorporated into an AGI fusion
prinpipteisaif the AGE smram anda brqadotadety df sabetsraraionhettiods toldedect the label

i tabl e carrying a |label, and the AGT

usemlk}tg%"%ﬁ Cir% éﬁb%ét ected or mani pul ated or both

mani pul at ed and det ected in any order using the 10
SuI ahel fi s%st em desi gned for recogni sing and/ or
—%ﬁ%ﬁ%@iﬁﬁ%—\%ba The protein of interest according

to the invention is selected fromthe group consisting

of nz DNA- hi ndi n (.0t ei 05 rlptlo .
T yRriag Fo1g s 5p Sietact thetgRae SR ay apdiEPiiingt e of interest,

wherremelmé protegim of iatenest isnucdrpanatdddntal anzaGT dusicri grotelin, the AGT fusion
{ .
ool ol B BB 25 S BB B Ao
protelirig dbtqcﬁd qw;rmﬁmuhted top%mth e:am:ml:edhamﬂaqgtentgdﬁ? erly order using the
or e ins icu
b 37 R §Psler Esigles [Fueesnebhdl Lo be B hofoed as

Iabel s or affinity tags, and domains or subdomains of

o 5] B BRI B H JapFrR Glp 59ang o
enzgmes cDMA-birfdingypretetrss trdmmbﬂmedgulatlrﬁgﬁdo@ﬁ&h{manq Mbteins,

nuc er?/é 95%:%8%6 %Jrotégs y&?ﬂg’% C oc%l(%% i} s@rﬁ]aﬁ é) otdh B?Ho%% S S()'fﬁé’cttorgfsmall

monorh@iccGTPAsescATP-hindig caﬂssdettteprb!ems&ntracelhﬂarastrdctural proteins,

profeighi SRuses Pefoor st PR inS MRS part MitERepBh ™'

conpreetnmEntsyprateiasgemeraltyi ubedsasiaticls ortaffimity tdgd, @nd dnmains or subdomains
t V.
o i1 RS SLARR oAb ol 301 P Elov) an
thoseapantitigat p@ﬁ&r{suﬁ intereptrdisctosed lmBCI!GmiZ/d)TBSBP(WCszmaBBm
the invention conprising an AGIT fusion protein
covalently bound to a substrate carrying a |abel. 30
ThDeGaiflighah plesain mpy iconsistfof bhe of mae eigd pné Hwblve thyee geotbins of

GRS GBTOREAT S B bl SEE 5 3o ac

(hAGTotather noammaliar ASTpdr a varianeafta witdrtybe AGT witly oheomgibre amino acid

subgptg g’nOtdgle‘%rtu? vvlthout secondary, tertiary or
qua ernary str ure and preferably consists of at

| east 35 twelve amino acids and up to 2000 am no

Th%k%ﬁ'ag %}%@Z?E% }tég%gﬁéﬁgggggléﬁ&g %rla?eQrQs mtﬂz‘ﬂ, aftf fncbsaﬂicY}Qr o

labelled AGT fusion proteins obtained in the method of the invention comprising an AGT
fusion protein covalently bound to a substrate carrying a label.

Detailed description of the invention

In the present invention a protein or peptide of interest is fused to an O%-alkylguanine-DNA
alkyltransferase (AGT). The protein or peptide of interest may be of any length and both with
and without secondary, tertiary or quaternary structure, and preferably consists of at least
twelve amino acids and up to 2000 amino acids, preferably between 50 and 1000 amino

acids.
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The protein of interest according to the invention is
sel ected fromthe group consisting of enzynes, e.qg.
wo e@nssnases (EC 2), nore specific a transferBSEEP2003/010859
transferring an al kyl or aryl group other than 5 a
met hyl group (EC 2.5), in pard+cular a glutathione
transferase (EC 2.5.1.18), or a kinase, that is a
The pratesf efisisest acnosdieg td thg ipveotiqrhie selectedritom thierggowr cansisting of
(EC 2.7), in particular a kinase with an al cohol
group as acceptor (EC 2.7.1), such as a protein kinase
enzyirich, &gri ne and threonine as the phosphoryl at ed t ar get

e B B S PP B f WA gvr
a MGl grodp (EQ 2B); in Partioulae a@]utaﬁmode ltradsfetaaeéEC(Hn:nﬁ)

O T =

arttc)tﬂa?d‘klmm vidthpaT alzottbh geoupES abcdiorl(ER) 2.7d), &ucg as a protein kinase

wm}J1 q@%{a@ﬁ?@rgﬁ ‘(eéé‘thoen%o%pﬁﬁr?/%ﬁeéh%{g?t Pge%rlﬂlt b%&&ﬁe'b%tgm e.g.

casebrideskedronhyetst (EG 2.7( E87)3orla ﬁ/)’QSII’EJp]bt&IBkIHaEFH (@Ce2.7.1.112);

or By G R IR S oy 2 oo o

accéptop (EC ead} if p&rtiduld) theienzyrae tytochramed perspidsss (EC 1.11.1. 5);

or PR BB oo BB 4t ATER PR 6O e 00
particUtartd phasghoriiNAcsaastdreydm)assfECI X 1.8 akligh as ppoitein rphosphoric

ol SEL B Y R IR PP bl oo o

profdase (BD Sch)) iptpadiculae g whspasey prot ei ns, nore specific
transcription repressor proteins, in particular
transcription repressor proteins containing a
DNArhimdingprateires pare apecifiicpmastrigionuepressr prafgios imhichare protein factors
lnhlfgeﬁg%Rl&E ?ﬁ/tbéé ?%p&&ﬁ&?ﬁ n@ﬁ%ﬂe&ﬁaétgphﬁﬁﬁﬁg nTIQIQA’sxr?tﬁe?ls in E. coli,

sho
in daﬁmtarﬁedDNAﬁnﬂmMme ohthei LexA pmieua, specific merrbr ane
proteins fromthe endoplasmatic reticul um (ER)
menbrane, in particular nmenbrane proteins being
trarzctiption regulpmng @oteins; moese specificdransenntion Repressor prai¢inaidn particular

oo RST8]

spesificallyl the S. nerewsispdranseriptian rqmessoTMptiot ei n being a
G protein coupled receptor (GPCR),-in particular those
that bind nmacronol ecular ligands with a nol ecul ar
membraytet proloinsee.y. RBAbrangciroRinsahawingatieast ore ansmamirane helix,

moﬁ?e%lﬁ'c%é?nﬂraﬁ@é?o?%lﬁé fr&rﬁ"ﬂé en@pl&pr%?m?étﬁ:ﬁﬁﬂ? yahémbr@Re, in

nne roteln ane, I n particular
pantlctgemuemgmnécwt@ws @ﬁ@s@@tlvmlncnr@tswéranﬁt@p@tl%@ ithe ERg such as the

ER'ttLa%@Hn@mﬁB?ér%dprb%ﬂw s&apnel protein sensitive to 35

serotonin, such as the serotonin recept or - o

or @gcf Pietaibframdhe Eeilyia 7<ranspembrang-heliy r67£f NBM@P@S améfe Spec'f ica
TR o BB EOBRLS op (5707 REENL BB at o
magrpanqigaytas ,ﬁgarpx@)wlg} a molecular weight above 1 kDa, such as a mammalian, e.g.
human, neurokinin-1-receptor (NK1);

or e.g. transmembrane ion channel proteins from the cell membrane, in particular ligand
gated ion channel proteins, more specific a ligand gated ion channel protein sensitive to
serotonin, such as the serotonin receptor 5-HT3;

or e.g. membrane receptors other than ion channels and G-protein coupled receptors;

or e.g. peroxisomal membrane proteins, in particular from yeast, such as the protein Pex15;
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WD 2004/ 031404 PCT/ EP2003/ 010859 -4 nucl ear receptor
proteins, e.g. nuclear receptor proteins fromthe

wo 200ithog140f transcription factors, nore speci f PCI/EP2003/010859
nucl ear receptor proteins fromthe famly of |igand
i nduci ble transcription fact#rs, in particular a
nucl ear receptor fromthe famly of steroid, e.g.
estrogen, 5 receptors, such as the human estrogen

rece tor hER.. nucl ear |l ocali,zati on sjgn
cBlor AP0 oG IGBEIEBIPT DRt e Bty AL Fescrption

factgl’sﬂhﬂiﬁe spédifiesnutibal ¢étor Brlﬁbuﬁé PoMithe f‘a@rﬁt@@f Q@éhd ifduitible
proteins containing an upiquitin sequen

t
trar@@m{opgaggr,su@t%rtécu ar gicleanEsTERer fremcﬂw ﬁ{]ﬁ‘%d e.g. estrogen,
recé;ﬂ@t%' §uch 45BHb haman aghedeecsgted AERFONONEr i C GTPases

a nenber of the Ras famly; 15 ATP- bi ndi ng
cassette (ABC) proteins, e.g. a multiple drug
nudiéd® Icthfiien BighbBirBieins Sldhasehé Hu@EabédReationddignal from the Simian
proteins, nore speC|f|caIIy proteins of the
Virgs AGSVE0Et on, nore specifically human cytopl asnic
-actin; 20 proteins with sequences responsible for
targeti ng proteins to particular_cellular
W@Q AENE-S: p@tegns cqptqlwgg éﬁluBiquﬁ'BﬁﬁH'é?% in thelr genetic structure;
endopl asmatic reticulum (ER), the mtochondria, the
pl asma nenbrane or the peroxi some; protejns genera Cy
sk BaNGeTGBEP 5o Mere PRACTG rpergrane: agheﬁenhwegeemme" GTPases,
egpéﬁte%@sogﬂhwmfgmﬂt, uorescent 25 signal on excitation
W or visible radiation, in particul ar
fI uor escent proteins fromthe fanil y known as green
ATEIoiHRirRSR Bt (AB®) pisteln&FEY. a MuRibleafud Fesidinterreternt
protein known as enhanced cyano fluorescent protein
(ECFP); and domai ns or subdomai ns of the

mtrééé?lﬁ%ﬁ@fﬁ@dt%ﬁ&ow rﬁd &lohs speciieafproteiisditte cytbskeften, @idre
nt er est ac& B c&o the invention is sel ected
speé:g@altyohq%aqwto BUPE '® particular, proteins of
interest are those present in bacterlal species e.g.
sal nonel |l a, nore specific salonella

pmteamwﬂm%eﬂmreﬁmnw f%ﬁfaﬁm%?tews tﬁ@?ecwéb%%'vtat c
corfipAaRa s, & . UMHLBBIG AN pRAES thePEndwpRiBMAtie estictium (BR)Ethe

speci fic staphyl ococcus Sg@f ureys, or froma viral
mltgghﬂngga the §|asﬁ‘9rFﬁ?f“Prﬁﬁ%ﬁb HGE?W)P virus (H'V), hunan
influenza virus, or hepatitis virus. WO 2004/ 031404

sl N RS R —

mgﬁﬁ%l@x@t‘téﬁonlvﬂthﬂw bt Gisibr radiafldd, Iiresamclmirsﬂl.(o@%%)protems from the

o B s s BuRTE). e b 1B leonouna

ent@ghickd Byano ﬂuorescent protein (ECFP);
and domains or subdomains of the aforementioned proteins.

Furthermore, the protein of interest according to the invention is selected according to
source. In particular, proteins of interest are those present in bacterial species, e.g.
salmonella, more specific salmonella typhi or salmonella typhimurium, mycobacteria, more
specific mycobacterium tuberculensis, or staphylococci, more specific staphylococcus
aureus, or from a viral source, e.g. human immunodeficiency virus (HIV), human influenza
virus, or hepatitis virus.
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5 ion channels, and nenbrane proteins involved in
virus docking and virus entering cells, or e.g.
WO niog@glbd ul ar receptors, in particul ar receptPCHEPIN3/010859
conmpounds crossing the nenbrane, such as receptors
for steroid hornones; extraceflul ar signaling
nol ecul es and signaling factors, e.g. interleukins,
Pre%rfé&td?ou@ﬁéffb"réiems HinterbR are, figr eb@hmm es,
prostagl andins, insulin and gl ucagon; proteins of
intracel |l ul ar S|gnal cascades, e.g. enzynes and
recé;%l%cé@r ﬁleh’(b‘t‘éﬂé/r%aeptﬁrs lﬂfvaﬁwu%fr (o MYéce'thD§ (G%Rs) receptors with
gnal |n% in cAMP and cQGWP %5 ﬁﬁ men %
enzBGF BRIV oA @aftsce@r b akiass VRe WhEH miphregdtedmggegliondo be acive,

ion RASS RIS bAG AfemistaRe blagidihtdlva] inyiras tbs@igeghdirus Bptering cells, or
deacti vated enzynes of intracell ular si gnal [

. gciaaRRIIEr TCRPI9ES. 17 BaIF eHaRTRERAIOTS (8T SPIIROHE GpSlag the membrane,

suchcé(s%ébﬁﬁ@rs%}%t@ramohé‘svm ved in the synthesis,
l'i beration, activation, receptor activity and

desactlvatl on of horrmnes 20 nmenbrane surface markers

extﬁé%éﬁﬁéréﬁi%rfé@ng\’rﬁotéchfé@ ahe |s|gn§ﬁrﬁ§fbl§torsﬁ e@. interleukins, growth factors,
opr ot ei n; roteins involved in bl ood

rel%swmfeoe%pmrfawme@w i qdgiieagone. g, ACE
i nhibitors, Kkidney receptors and Ki dney channel
r ot ei ns, and cardi ac pot assi um chann grot ei
probs(en fURACRIg S S SERTRBD I & RPN AR CET S RIS

phds'i’sﬁ&ﬁﬂmﬁ-ﬂ‘to%ﬁ@ sigh%lnﬁ{f‘ aﬁﬂ H CANIP antl tcGMM gendraiow, nedlane adherent

rotein nd with p
and fipe bgtesuBate e o= b sSSP AR evéﬁ\?g%@@%ﬂcﬂvated or
deddbvitad ehephed ofMiiridalilie iy caddaged, us particiaohesdactivating

t he short peptide H s6 further conprising nethionine
cagpRfeSiserine (S) and al anine (A, hAGT 30 DHFR-HA, the

fusion protein of hAGI, a short |inker peptide,

di hy drofolateredut se fro noyse and the Ha -
orgies Y Sy3YIGes TR Reife SyRbes Bl PERIAP ACiYaoR: reepeioractivty and
defetivAeA of hBenong¥40 [arge T antigen nucl ear

| ocal i zati on sequence, the artificial transcriptional

activator B42, a |linker peptide and hAGT;
meiiedndtridca trarkdre chalbtiny wittotheicall sfatusA&E, alpha-fdtaprotein;

epitope and the yeast enzyne orotic acid

decar boxyl ase Ura3; and hAGT- SSN6, the fusion protein
an@f)ro%né‘uﬁ(?ﬂlyecamshmd prbismk@ contmp aind hearhflinatigre asg. ACE inhibitors,

B AR A AR RS i PR Do st prins
pr ot ei ns rrade fromw | d-type human AGT (hAGT), ot her

xS et tenieoon 8 %%@%50?@g"r%%%e%?\?és*ﬁoﬁéa%?ﬁéifﬁﬁéréﬁeﬁistwm the

majahehd ptatein dbofphpge Adgp ) gnd et erateis of intdrest disclaset éd

b A oS S A shcs o Rl st

thd Shaeti peptide® Hish eurfries comprisiny mbtiomneo)t skBImler(S)amd alanine (A), hAGT-
DI-E%LIRPW%&@%@I\ Srsoterlrr?gf iglyé"' herhor‘ﬂ E(al'! xg]ep de o'fjolla{] kree{ilsxctase from
mouse and the Ha epitope; V5-NLS-B42-hAGT, the fusion protem of the V5 epitope, the
8V40 large T antigen nuclear localization sequence, the artificial transcriptional activator
B42, a linker peptide and hAGT; hAGT-HA-Ura3, the fusion protein of hAGT, the Ha epitope
and the yeast enzyme orotic acid decarboxylase Ura3; and hAGT-SSNG, the fusion protein of
hAGT, a short linker peptide and a yeast repressor of DNA franscription named SSNG.
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whi ch may be susceptible to enzyne cl eavage under
sui tabl e conditions, between AGI and the protein of

WO paoe0dRid4 and/ or bet ween two proteins of interPSI/EPW03010859
fusion protein. Exanples of such Iinkers are those
whi ch are cl eavable at the DM\ stage by suitable
restriction enzynes, e.g. AGATCT cl eavable by Bgl II,

Dis@losHddre lfiisidreprateitsaasddirem idstitid mihgn AGTYARS TR othet hammalian

Ay datempuse AT Gofings SEERASE DA B8 o Sck Encroteins of

intePds® ke lis@d aboepéricoding SbQuictieby efthereththedd tifaINaemelhalgN) or the C-

terrr,%a%lt@p §i§ﬁ %& gﬁ ggg %tltgrrn%ﬁ%l %%a%}t%h jﬁ}tl.ﬁ gg%:\%cg,rleading to the fusion
prot?ldé)df}ﬂ@iﬁ_@érﬂibﬂs Eusideplotélas miah uriiep BYithin stiftable linkers, e.g. linkers
ransterri

. ng a | abel resent on a substrate to ope of
whigth may be sussrbibleds AIAENS Fleavage e i Rbl Fopdilions, belveen AGT and
the brttéiAdf inkdredteind/or betweea s hesleirsBDidici@stirta fuslod p&Ein. Examples
o ke B ch S SAobE o e o e i P
enzMBs, slgr REAPCT ¢iedesble by Byl /o linkdr& EleBVaNEhY s@Bbigenzymes at
reacting wt substrate | man AGI. In the

] h [ hu
the proieiB ${a9spe IntpRAGGOdFICh Yié‘-se{ﬂ'ﬁgfﬁ\ﬁbwpi?@-sm
al kyl transferase al so includes variants of a wld-type
Furolii e P el aSie SRR st
hos€ k&) bObSctéHa, §e4HtLihauts celldWr nvdmhablisddis. retain the
property of transferring a | abel present on a

substrate to the AGT part of the fusion protein. AGT
Thev@i-alayihGartima-DNA QbjitedridRAasd AGT ¢l &’ propetty ofdinsRiring a label

pregiit O ASDORRE 15 o DL SV AN e By 15 A6 B Feuth Rlf ol fusion
proﬁrrotlaiprefem}gd! emebdjiin@ntsefhbm?um u«mmhl t _dmvang Oéalkgzlbhér:i@aDNA
erson an i ng nol ecul ar,_ .evol uti on ener.ate .
alky ARl FAT,, Tt o e e orafe B gt e olp P LG wovided
theyshiave dimildvpraperiesin@edctigg withtasubsirats likehagen ASTS, Indid present
i} gt R et Sl 8 mETE gl or o Via-ype AGT
whichitnag @liffes by viatue/ob bneorr aorep e en&Bivo, tareef @rfddryamino acid
suoBfitticns, Betebiecst AR, oUE TSR S8l dtai® ety rarbino = tebel
presertt gnai gllb'sfrzhte_aantHeyACB'h part abthd fusian bm’tdi?/. ?Gﬂ\'/a/_edants may be obtained
6- benz ani ne.an su ra LAY i_qn.
by iR PO AR e ety PR B o Hosk Rl R oR M acT
varipnistreaypreferdibly he prosjuced tebaglprotein enginéering tedtadpieX knawn to the
skil%ﬂ %SES%B%E}@A(SIU%?@ E&gﬁ%ci{%%&alpﬁgrtocrﬁe&{eﬁaﬁee gﬁ%gel%& n%%l SQélkylguanine-
DNAvallytappfergseag Such {dohnguasearae.@ tsabirationCheta@eresise atroddprone PCR
. - . . ' I .
o R8BS byl Y < Bie JONA A 1RED ¥ spturation
mutagedesishandidragyeor papei RCR,mor dareilynstpifling udivid 8etss/fadd 4&vkral species.
PCT/ EP2003/ 010859 -7 In the structure of hAGI bound "

wi th 06-benzyl guanine in its active site, four am no
Witla tHiedaid af the phage dispiayimetharf melantseare fondodtivsignifidganty increased

elcti(/i@r tgavé%s &Eé‘é%’gu%iw‘ 99& AGQ'rsu%gﬁ’étgs HPtlﬁg irﬁ%ﬂ{i@rﬁt h/%{' Qan be
functionally displayed as a fusion protein with the major head protein D on phage A, and the
unusual mechanism of hAGT can be used to select phage A displaying hAGT out of mixtures
of wild-type phage A (Damoiseaux et al., ChemBiochem. 4: 285-287, 2001). hAGT may also

be functionally displayed on filamentous phage as a fusion protein with the phage capsid
protein plil.
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the N9 of the nucl eobase (Asnl57). Miutations at

position Prol40 and dyl160 have 5 previously been
w@hawdtos af fect the reaction of hAGT with PCT/EP2003/010859

06- benzyl guani ne (Xu-Welliver et a/., Biochemn cal

Phar macol ogy 58: 1279-85, 1998): A proline at position

140 is believed to be essential for its interaction

with the benzyl ring, and the nutation dyl60Trp has

SRR ARSI PR Y AT AR i
in p‘icgd'(i)rﬁit% mg& 188 bahLyl ﬁh@ﬁ%o\l\il(%,fsle?fw, aa_n{mg, or gg@d;ﬁﬁdkb%ntaet with
; . Pro, r 0Si t Lo n
the Bttt fisieaseye (8N adiafiins 5 pbaion BioY 3Nt A epdve
prei/iﬁuﬂ?béérﬂ‘iﬁ(sogfn o affectanél redicion of HAGT With OfbeNayig@inine (Xu-Welliver et
osition ., in

( articul ar . The preferred . .
al., Bichamica BhalmargloBnee el 9%5.’1155@%1}99/0 ne %t@f}ﬁ'ﬁe%a“%g? believed to
be @s\élnﬁél Q’%rf‘l’%riﬂt%ﬁbchdn \ﬂthltheadﬂﬂlzylhmgpﬂ?d W engthtion@Bly 1 60N rp $ias been
repl aced by erre

Al a or rp,...Nost pr dist /ar 1 ant.
shqmépé?qﬁe%sﬁ&%ve%ct;vwghgﬁéf&owrdgé?eﬁ:begévl%@"Bﬁ/ rﬁf'ﬁ‘?ul%(n\@"ants
con@d)éfe@ﬂn tﬂﬂ? ir&éiti‘tion]éi? Tﬁ&gﬁm@li Fgféb drlﬂ\ﬂ?étlﬁ‘rh BosHed mMgw IP&o,lArg or Trp at

protein of interest and ap - uani ne- -
POS{ORAHSF ein PARIUIREE)Y: QUi BEG T Roslign 1§, M parutdr Giu; and Ala,
TrpS@ bn{‘@%l%t bwhiiﬁ1@, {r%@{h X;ulzﬁqmg.i Wh@pﬁetfﬁfetdh\ra@ia?ge?@tw(me wherein
ected suc a reacts w e strate
AR (apireR By SIY AEA BRBSIOY AU, 4Tieing DS gt CBitG i feplaced by Al or
TrpC Akt bicterFedit thavdiahf whersipl ASN' B s Rplads@ by Sen ider by His, and Gly'®
roomtenperature, 20 e.g. around 25C. However, it is
by d%fHer st ood that AGT reacts al so under a vari ety of
other conditions, and those conditions nentioned here
are not limting the scope of the inyention. .
The luBio] FratPBI ARG PERtE Ch PR AN Ak HniRee oA allyt-
trarfdradd giGT) iQ_G%rﬁééwdi @uﬁﬁipaﬁicﬂl%suﬁsnrlawm\mfgha [absl. Qc()jr}ditions of
cystei ne residues. S trate anal o t.hat ,rapi
reaf i aTe Selepiecroney Tt MsoASE Feapls wilf B arbiede Bhe baftihe tebel o
the QUBStraté.atisual @onditiatis dfbe 'al’ngIffaWb mlbohrmb&iuy\de? ﬁmorn]te?nperature,
M 1. itutions, .o 06; z nin t t A o
SO HEUREAOT- IOy RGt R ypeaR iR ATt A (PR e drdpe S Vafibty of ther
conditiaas i andtthiosef condifiorls agatisreid He henmt ligitmgitiescope of the invention.
derivatives, and this property has been used to

transfer a |abel attached to the C4 of the benzyl
AGT iimgyersiblpGansfai thé elkylavelp pomtits slibstiate, DfbalkylguamireaDNAgeto one of

. ch by, th il i ;
s GRETREERSRer Brufitate Shatade R AP RMIBRAR WA bR S peran
guah_iﬂeﬁ tr}ecmbh a«tb':d?g rattén eorfstamit baingrqpp&i)dmatelgrﬂ'@r sai g éG'lu'bstitutions of
6 { . SuU .
o Prddrish TG fr oo B b Ba ety e Mtk of
hAGf atghiast (D‘iﬂbedzfglguaminé derivativeks, and/trgs pd?eéy teg Fdz?n ueieflttu ¢ransfer a
r er "mani pul ati on" an
lab ha);tg?li%q ttootﬁgc&ﬁgﬂh%ghér\a?g’g‘ig%én GHir']s under st god. For d
instance mani pul ati on may nmean isolation fromcells,

Th%%%gﬁ%i%ggte%ag%%a&gsm Byi/ {Hogé“si(i%ﬁ W99 é/ege?ﬁ'd%gflon the
application for which the fusion protein is intended. After contacting the fusion protein
comprising AGT with the substrate, the label is covalently bonded to the fusion protein. The
labelled AGT fusion protein is then further manipulated and/or detected by virtue of the
transferred label.

Under “manipulation” any physical or chemical treatment is understood. For instance
manipulation may mean isolation from cells, purification with standard purification
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techni ques, e.g. chromatography, reaction wth

chem cal reagents or with the binding partner of a
whrevdiosigopai r, in particular if the binding paPCTEP2003010859

fixed to a solid phase, and the lIike. Such

mani pul ati on may be dependent8eon the | abel L, and may

occur in addition to "detection" of the |abelled
tecliniquesne gr ctireinatogtaphy jreattminabithechemicdl! ceagenistaziwithitse binting partner

o SJHRA vl T 25y oS0 R kel BAoH G B0 e

Suchamakeipulatizh rphf%&d?penﬂb?t maﬂheillaéaaell Erarﬂcﬁayg udtRmst ;Emac&ﬂ:ticmge “detection”
. e Iy 5 - :

of th BbetefFsiPa pietin. R eBalg htith oty s SimpieBiechhddetected.

detedtion izt bes befofeios afiaryrgamipalatian lof tvay oB3uri during meaniputEtion as defined

herSh @ het eroaromatic group, or an optionally

®0bstituted unsaturated al kyl, 15 cycl oal kyl or
het erocyclyl group with the doubl e bond connected to
CH2:. R4 1s_a linker; and L j | abel plurality of
Thegigric it AR SuplrAlsS etp Boound shinedaimiedi hg e 1o’ R
formng a cyclic substrate, or a further group
-R3-CH2- X-R -R2. 20,ln a group R -R2, the residue R
is preferably a het®¥ dar omat i ¢ group containing 1 to 5
nitrogen ato fﬁFB@ognized by AGI as a substrate,
preferably X purine radical of the fornmula 2 NN
Rs~~ 2 N R4 R2 25 wherein R2 is hydrogen, alkyl of I
to 10 carggﬁ1atons, or a saccharide noiety; R5 s
hydrogenﬁbhalogen, e.g.1chloro or brono,
trifluoronmethyl, or hydroxy; and R6 is hydrogen,
hydroxy or unsubstituted or substituted am no. WO

whetoidt 031 Q4 RpTHeEALY 1108 T s arAbkfatBh or R6 is
,h%(dr OX\O/, t{le_ purine radical is predom nantly present
X i5 Qxyper ot $ffiBeric form wherein a nitrogen adjacent to

Rs it @ seahBioral iggerbammatig ghiup) br &P otiohkilesubstitiysdr @rgaturated alkyl,
cyc%taR(W or heterocyclyl group with the double bond connected to CH,;

R4 is a linker; and

L is a label, a plurality of same or different labels, a bond connecting R4 to R forming a cyclic
substrate, or a further group -R3-CHz-X-R¢-Rs,

In a group R1-R,, the residue R is preferably a heteroaromatic group containing 1 to 5
nitrogen atoms, recognized by AGT as a substrate, preferably a purine radical of the
formula 2

N XN
R—</ | 2
W N/)\Rs
r/

2

wherein R; is hydrogen, alkyl of 1 to 10 carbon atoms, or a saccharide moiety;
Rs is hydrogen, halogen, e.g. chloro or bromo, trifluoromethyl, or hydroxy; and
Rs is hydrogen, hydroxy or unsubstituted or substituted amino.
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t he doubl e bond between this nitrogen atom and the
carbon atom bearing R5 or R6 is a single bond, and RS
W@®@r00R6G31484 doubl e bonded oxygen, respectively.PEI/BP2003/010859
substituted amno group R6 is |ower alkylamno of 1 to
4 carbon atons or acyl am no,-9wherein the acyl group
is | ower alkylcarbonyl with 1 to 5 carbon atons, e.g.
If Ra.oeRyis hyprosypitbe purine radical is ipsasionimaritly ardsent/in its dautomeric form

i b8 BB BN Ao dhyroon aom

the dnulbvle bamﬂ bqatbveen s ditreget atormaret the cabonlatorh bedrimf R{ dreR; is a single
oorl B1ES: GER/E BoublE PN g G oty R T e

sacchari de rmnorrer or oligomer connected with a spacer

A sty ARoBiod ™ § ibrehGiangB?) 1 Zfadbnpitield o

whepreleftlaae adyll grohpmsﬂnoWet alk{lbarbanyl euithat to rﬁsc;arlaorpaibmet dﬂgl &’eeyl propionyl,

v B A3 W 5 455, 8 o

an al kyl ene group -CH=CH or a conbination of alkyl

col LQup, .ani ) ster
1 RE RS A oERE Sl o 56 HieterRilE XisnigkiBato FR bGha of he
purinavadital snoxygers dice Fesidugef favimartay2 B2 duanireaderivaileudes a
(3-D-2' -deoxyri bosyl, or a P-D2'-deoxyribosyl being
i ncorporated into a single stranded
A satchgridemgigty Rois aclaechdride mdreonengr alidoamaytcbnedctéd vith 83pacer of

. I ' 0] ' deg| ' .
varSHE G 85 NUBER o BHARL B S bt o i oo an e
chageaterably frab 1ita 15mtﬂwrat@ne,faepalmlhﬁa‘t&)giym spacef comedsting of 1 to

[ ' r I
200 91 e DROPUR Lo B SR PRI 3 prine
grouepCHzed- bya mmblogtmm of aatiyl ﬂmmm:olyﬁmwelma\g@cbr@oumanmdg group,
rmula 2. X is preferably oxygen.
eSt%SJ %? g@gglﬁﬂgﬁg ¢ or a heteroaromatic group, or an
optionally substi t uted unsaturated al kyl, cycl oal kyl

in tlﬂﬁ{ cOtfdE Bpﬁi)’s%yéntlgﬁ Q égﬁ%ﬁdeg@%ggl F\Stfﬁﬁhé}% Q(de%rbdemD -2'-deoxyribosyl,

ectronically accep e o dddze
or & §-B- Zw@la@xyrlbnsyﬁbelham@morahd dto alsingiessitdnded oligddenkyribonucleotide

0
hav{nﬁaﬂé@ﬁ P td %n*’ﬁﬁecﬁlﬁf% wllrle%lgllt@%g %@réé {J%vgﬁn\é%ﬁ Bc,edug*es any
POSwPUM@thinttbe gugongeje@faieeseauemefferent linkers R4 carrying

a plurality of same or different |abels L. WD
2004/ 031404 PCT/ EP2003/ 010859 -10 R3 as an aromatic
In agethappreteried embodimnsnt phtheyinvestiom terarbyl Ri-Ra ispBazapurine radical,
wheP&if ‘i.Wé mofetyde- F@b?mél radﬁéllh:rcftl’érf’ﬂ‘t'ﬁaeéi |3%pl§éed By Riftbger? anB®,%nd Re
position. "A heteroaromatic grou nono- or
havg the mparingas defgedndgr oupie &r r| sing zero, one, two,
5 three or four ring nitrogen atonms and zero or one

fgen atom and zero or one sul fur atom
Xis pre erably oxygen.

R3 as an aromatic or a heteroaromatic group, or an optionally substituted unsaturated alkyl,
cycloalkyl or heterocyclyl group is a group sterically and electronically accepted by AGT (in
accordance with its reaction mechanism) which allows the covalent transfef of the Rs-R4-L
unit to the fusion protein. In a Rs-R4-L unit, R4-L may also have the meaning of a plurality of
same or different linkers R, carrying a plurality of same or different labels L.



10

15

20

25

30

35

with the proviso that at |east one ring carbon atomis
replaced by a nitrogen, oxygen or sulfur atom and
wokioglstaas 5 to 12, preferably 5 or 6 ring at orGI/EP29d3/010859
which in addition to carrying a substituent R4 may be
unsubstituted or substituted1By one or nore,
especially one, further substituent selected fromthe
R; ag anugroomatis getuprig) preferbboiyphemyl ky haphdyd.hin particelahphenyl, @vge phenyl
h or ethoxy, hal ogen, e.g.
SUbéhthge?jybH qgf%%or@ﬁ%t?%ﬁﬁéi/, ne, hal ogenated | ower
al kyl , such as trifluoronethyl, or hydroxy. Preferably

A nReFAPGDETCEN S5 R iR S B Bty or. one o

thraeh® fdur ring nBrqgeniatonmsiand mro zmz ohg/ bxygeealmrn iaadl zgro or on_e sulfur atom,
thqlwtg%tﬁcgv?sg)?thét % é%q%i oﬁ% ri gr?lglr)e/;') (ilé;{/:ilf ﬁ@'togﬁ% olxygen or sulfur

atolfnuamdmhlcb hbs Bitd mﬁmreieretfﬂj @osﬁ tingatomss andtmicyll in addition to carrying a

- I Vi h f h
sucSER s 65 301t o OB pl B ofgle et e, urtner
substiieefiisetdotad feanib el groemtonsistifig pbisiver alkyl, swh dsimethyll lower alkoxy,
suck R blor S St B KO Bl 5P B el ower
alky3-duch @i yrifluomanetryl nar Hydeoxly L Préferablyithe heibcrmnyl gRslipi Ry is triazolyl,

csaP RO ity BB et R Eer AT e Bl Pralion sgrazom

espteullatty 1 tetezblyR4arnryind therfu2heyesbstitaent Ranremeré‘a IoI $- plosltlan or 2-tetrazolyl

car tbéﬁﬂﬁhe %bs@&hy Iﬂﬁv%osﬁpk%?ﬁa%g@ Bspei %@I -Igcl»gqﬁgtypcarrymg the

furthéﬂembyutumtgl 5 pesitia \or 5I|mazolylacqrrymg/theéurg16raubstmem ino3 position,
L, I YA "
or tﬁn%lsng S{b\é{i'g'éf%-%“?@&ﬁ%h?f“gﬁgeﬁ%éfo%ﬁc{'% tgl{(’ Ib I3"ngi{r- %ﬁ S-posmon,
prefaratity 3-positigh, oaBHbirnyl 2¢arairgnibe funthet sutstibent R4 ih 4-position.
position, e.g. 1-cyclopentyl or 1-cyclohexyl, carrying
the further substituent R4 in any position.
An epifmsally substititedoumsatisated abkylegreupRs Isoixelkeyll kgrirying thg. further

Iy , . , )
sufBH, h 5% eBR il PG, of URGACK Bl
consideesi in (taenyrarate.g. dovest atiet, era oyathyl logealioxyas.g3methoxy, lower
a1, cheky rdidith 88! gigscl oct ed from nitroger,

bl e bond in the position
connecting the heterocyclyl group to nethyl ene CH2.

[ I .
An ﬁg@ﬁa'l)} ’s{ﬁﬁflﬁlte%qﬁ}ggﬁtsg f:gt.flgarlrg%l %Bo)?l)e’qg‘ﬁg cl(;i'élg% ﬂ%@y\’ﬁth 3 to 7 carbon
atomsgmsajg@temy 1 peysitiea) @gehyyclopgengyl or tHevelehkexvl, garrying the further
sub@ﬁ‘tﬁéhtq% ﬁranY BOsifiH. 'SeBSthents H@ﬁc’e‘i‘éﬁ SI% éJ %}’ &yfL.g. methyl, lower

het er oc group is a part sat u

alkowyt @go@eﬁm,ul@wg{raw@xmﬁ @Ieacet%n Cﬂiéﬁ&@lﬁbﬂf@gecm(@fp a
het eroaromatic group R3. An 35 exanple of such a
het er ocycl group is isoxazolidinyl, espeCIaI

An G ICDBRERHS il Bt aiotl BT arciykdrpUmbas 3 Uned plomn 1@ §
hetéro@fb?dstée%ed)ﬁong? nltl%@éﬁzd%ybé“ ad sulﬁl?rénﬁ'%t}b@béﬁér ih B position

subst it uent position. WO 2004/0

conpeqtlrsmwﬁmgmmump memvlﬁk% EHgr §ubstment% considesachgiee.g. lower
alkyh, ébemétﬁIIenoINngmaxf %@Iﬁféthd)@ Iawle@&@woxly Qgsécegéﬁgr & tdidgenyl, e.g.
chlcnpn Mbparuwl@rsarapethsﬁ&%@Ibstlwteedn@sgtmeféwe@roqyﬁm group is a partially

sat%@dﬂeﬁ?@&on@ﬂ@?IdE@tdsQiéflnéd RereinBefoR&fdr é%ﬁr@émﬁfaﬂ& BRup Rs. An
substrate to a fusion protein conprising AGT.
exag)plg)of such a heterocyclyl group is isoxazolidinyl, especially 3-|soxazoIId|nyI carrying the

further substituent in 5 position, or 5-isoxazolidinyl, carrying the further substituent in 3
position.
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5 increase the solubility of the substrate in the

appropriate solvent. The |inkers used are chemcally
waeablozi4under the conditions of the actual appPCT/EP10031010859

The linker does not interfere wth the reaction with

AGT nor with the detection offithe | abel L, but may be

constructed such as to be cleaved at sone point in

time after the reaction of the conpound of fornula 1

wth thefu5|on c ri sing A 0 A linker
A lipker Beou Faris iSRRG sk e S4rERing & pPerlaot BRI qf game or
diffdrehQasi®L @@ﬂ%@%bgﬁ&&s Lmkéhﬁ’ﬁtela?e etdsien rthey:ohm)(t ofrtRe envisioned
nor e carbon atons are re

appygationcid- it therienater otlhe ISV ? g’ éioxy otg%qﬂmpglsmg AGT. They also
mcr%%@é ﬂ"\%%@lﬁmtgpdﬂﬂ@@ubs@(aﬂa anheD@pﬁré’Mwé esleenty Toe qulﬁers\uﬁéd are

eneoxy uni

chemieshy sigbls ynder SEPrIYIons ot BB ERUELAREFIE NS ThEdnEyees ot inferfere

wﬂh"‘ﬂ*@,%a(ﬁieﬁ Wil AG RAbAEIRthe G0N &t theTabatl E, tﬁlﬂhﬁylﬂewoﬁdtructed such
0X0, representjng an am de functi

as ’@ntp deaved B Seae peint iy timesatigrdhe @Bp %QB?, CQBZ?M ofg?{%}]ula 1 with

the il GoRHoREFFEIMSRIRPAGERL Oons are  substituted by oxo,
representing an ester function -O-CO; 20 (d) the bond

bet ween two adj acent carbon atons is a double or a

A I|F\Rérﬁ5\4% Q%ﬂ&ghtr SUrA%P_YH IcASinAlky{dAB Group wittCHECBB0 carbon atoms,
(e) one or nore carbon atons are replaced by a

Whpﬂ%\ﬂm‘éh@y a saturated or unsaturated cycl oal kyl ene,
(a)%né Bk Hord &fbeR at%ﬁﬁsaéré fré’dl@dédthycdk?@érﬁhtkyérﬁﬁﬂar whdreindgeryghird

het eroaromati c or bridgin aturated or
carhen afoptiy m)ﬁcqgirwyg% ¢9)e I?Q%ﬂ? %e&éwr%r%@h% @??seﬁgy'emxy
unigk € replaced by a disulfide Ilnkage -S-S-; or

conbi nati on of two or Ivvo or thr

eC| al | e
(D) MR PF BYRES GABPHAIORSAP I %ﬁa%ﬂdm freoenfEgy g aydds N, and the
adeBégﬁ:cart(b@)\ a§d?né ér)ée shn@temgu@be{y@xe, repwéemr@ éryammletfmduom gNH-CO-;
substituents ubstituents considered.are.e.
() QPR Pr MOge ﬁarb%gms ar gepiaceq degz(ygeré 3 %f\(ﬂg&%t c:]arg@ﬁ atoms are
sub;éﬁu{i?‘]d’ﬂ)y%)kbb re?)rtgserﬁﬁghﬁkyéter grncl‘kgi oQa, e.g. chloro.
urther subs u |
(S)R BTN e PUBCRAY FEBSR PP 2 iobp DG bond, representing a
furf&ﬂér\JL(@HJ:&HO@nC-Lm:Fq:ng a-amino acid, i s | ncor porated in
the |inker erelncrbo ato
(e) 008 PE MO, E31 8?\? nm_grwp gee yuer?ge? 5 @;ﬁ&? gr msahurated
cy@oémyldfrﬁ; al@afd’atécﬁ of hmﬁ&amﬂrﬂinyoloalkallene ng bmdgg)\gathé\:hgﬂoematlc ora
[0 NH CHR- ereln
b”ag“‘ gat r{%a&g%quéteg%golﬁuﬁgﬁ 'esent's a varying
) waajy@noéamn atonns ave raplackd hix 2iB0IfidO BrilkeQe -S-S-;
or gﬁg/ {?‘I% g?{gé 885%1%%11%8?@%%1 F)eorr tﬁrggsélkyﬁét%nénd/& ridHfified alkylene
gréupBisgisidefenyrider ¢a)dol(f) heneinbafaré,cptiamally npstammsubstutgamts

o-nitrophenyl is located at a carbon atom adjacent to
an

Substituents considered are e.g. lower alkyl, e.g. methyl, lower alkoxy, e.g. methoxy, lower
acyloxy, e.g. acetoxy, or halogenyl, e.g. chloro.

Further substituents considered are e.g. those obtained when an a-amino acid, in particular a
naturally occurring a-amino acid, is incorporated in the linker R4 wherein carbon atoms are
replaced by amide functions -NH-CO- as defined under (b). In such a linker part of the
carbon chain of the alkylene group R, is replaced by a group ~(NH-CHR-CO),- wherein n is
between 1 and 100 and R represents a varying residue of an a-amino acid.
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am de bond, e.g. in a group
-NH CO- CH2- CH(o- ni trophenyl )-NH-CO--, or as a
weamgssuent in  a pol yethyl ene gl ycol chain, BCTEP1003/610859
group - O CH2-CH(o-nitrophenyl)-O. Oher 5
phot ocl eavabl e |i nkers cons+d2red are, e.g. phenacyl,
al koxybenzoi n, benzylthi oether and pival oyl glycol
A fudibet subistituest is Ang iyl leads tgaqinotackalvalule ligker &R.pe. ar omiﬁrophenyl

grom?ﬁ Irgﬁé#'er abﬁ@%ﬁxﬁaﬁtﬁ%@%ﬁf@%ﬁ&ﬂé gotcafegtaég cgﬂbon dtom adjacént to an

amldelbamdneeg éna gyuupomrkya(bﬁblz-@i-téomltmbér@d) HNIY-CQ-0, arasstzosubstituent in

= o e g L A, <10 sl TR S g S e

phob:e:leagatnla fioktars adresidezedjare a. glphenacylnalkewtnentmmrbenéylthloether and
. saturated bicycl oal kyl ene group
plva?ogﬁpalg%l%gn%tlvgg. :

¢i'ng carbon atonms as defined under (e)
her ei nbefore is e. g bicyclo[2 2. 1] heptyl ene or

Ao UL LA 380 BBk BRIt s o 1.2

1,3-5emmsferabini, 4lpHeeylene1aAc$amrated or mgaturel@bagclnglkgzlemé)g@up replacmg

ol B 30 B0 R B L R o cbcneone, o

also ca/oboaexwendadvmg pnsatwaieldleyy. & B-ordio 2qpositivn.e Assatubated or unsaturated

i8R el SN A RS B R0 o

bicyRlop2.1 repiytepd o bicyaloRd. &]bctglene Jpfionallyxmsetiratéd ind2-position or

cou R 195 B TR CoBTIEEFA SRR chon st
definecburidsy (e)dhenaintetfgre ieeg. trazolmiene,rpr{aierefhw ddddgdolideneaor or

|SOXL£0IB¥H@%§%}ab§P? 52 roz(%%/o“IdABée :A;é(aﬁgragg' (Sra%sg@ g%ﬁ%srog&clyl group

replaging earlaam atdrrzﬁnﬁl dgfined updert(echereinbéfotenis ®,g. [2r% ftetrablytinofuranediyl or

25 glieg?nee:d O%Q%cﬁﬁmfbg_fﬁgiref é’@% 8liso 9@%&% r}ehgﬁ aa% gfe}r gfegerocyclyl
gromnbi@lewos ersapsharide swietkid.4.euh a—mriﬁkferamlo'syl depeod®npyranosyl
mo,&z application for which the fusion proteinis
t ended. Labels may be e.g. such that the |abelled
fusion protein is easily detected or separat ed from

A lirlk ISReﬁllgy EQHVBH%P % anlnéaaedlﬁer&gﬂéﬂaeg ﬁ 1 t@ﬁ%otsg%% or different

e capa sensi ng an
labefsh in patticWarinterd prsferably ope. twatnsithres, in tpsrt@ulapom elr uwo same or
diffePsHiiddels. abel s which aid in manipul ating the fusion

protein by the physical and/or chem cal properties
specifically introduced by the |abel to the fusion

The FPJH%‘ Sér’E‘L of E?é%‘ﬁ%tfée Qhn ﬁl&ﬁ!)ssenl-by tﬂ&é@%hﬂ iR %Cérf 855RBE on the

pro such as a UOTO ore rono
app'waﬁmhr whighdhe fL@fonapr@f@m ip intendedakatiels may bamg; such thet the labelled

fus16rﬁh€iekn‘3 d e‘é&hﬁd‘éﬂé&ed 8r égﬂa%ﬁé’& ﬁom%vﬂr@rﬁ&toﬁﬁepﬂ%ls Abnsidered

Sp ecif bi nd I Ng palr IS Capa
are EE‘B%%WP!CB @rq% Wnﬁbmfﬁ&nﬁlag an%mdwe@ changesdn theugnwiremmentiof the

Iabeﬁé@ﬂ@féﬁ%@ot&ﬁ dridfd?litfels \W\l&ﬁ‘aiﬂt ﬁ‘ﬁ{anmufgﬁﬁggﬁ‘ﬁlgﬁn tp?oteln by the

mol ecul es that are suspect

Phywad ﬁn@zh@?enwpai mr@ﬁﬁwmﬁcaﬂw@muw@\m the lakeel éaibatiusion protein.
of crosslinking to WO 2004/ 031404 PCT/ EP2003/ 010859

Exar_n%l%s of labels L include a spectroscopic probe such as a fluorophore, a chromophore, a
magnetic probe or a contrast reagent; a radioactively labelled molecule; a molecule which is
one part of a specific binding pair which is capable of specifically binding to a partner; a

molecule that is suspected to interact with other biomolecules; a library of molecules that are
suspected to interact with other biomolecules; a molecule which is capable of crosslinking to
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ot her nol ecul es; a nol ecul e which is capabl e of

generati ng hydroxyl radicals upon exposure to H202
wapah4a3aos bat e, such as a tethered netal - chel aP@I/ER2003/010859

nol ecul e which is capable of generating reactive

radi cal s upon irradiation wtB-light, such as

mal achite green; a nolecule covalently attached to a
othérGhéléousesy pandleculd @hizhtiseapablensfrgenemyind hydroxyl eeicatd usba, exposure

oV S B s Bk SR GES qesio o
genkfih @éacﬂ@@ﬁéﬁﬂa& Wonunadiatim with llyhs suplaias h’fmdhité breehsa molecule

covhGDe R 16 SeliEr et sk theRueBP S T2 6R8 SIde! a microtter

platBlo@ &Ry p@lvﬂn@r Mhdwn t@QﬁcbsIeﬁhbmlerﬂ nzmmtrﬂ e nuelbi%racmaér aoderivative thereof
nol ecul e

ly ical B rties, ﬁ ssess q

canBBk HaLBARGPasmpalied iR LS FrBREENEY) Fratsd TRBGT &0

hydW?ﬁiBb{chﬁolé@h@Wlth M@nbgafﬁé mteémﬁ@ Fro@elrn@scdn brammmreamtredesnrable
ne a radli o Ive | ape

enzy ﬁ‘SW'anOFb‘ghV%a'rﬂiaﬁ’%% & Qh8 "&Q%M%Boﬁsssﬁ'%a caipRination of any

ofmgmpemggegteaaao@t hod is used in vitro or in vivo.
The nmethod can be conpared to the applications of the
green fluorescent protein (GFP) which is genetically

WhEn gRAabdl Las ﬁﬁ‘l@b@ipﬁon@f aichioBicphbreq 8 tnagneteviibpl; atradivactive label or

t t | Par t
the §fS.ietalah s B uinufald g AR o i Ebel S g RRRE miethod is used
in vitRorlih pRar Ta@tnecﬂaid ciﬂnﬂjé&fdrﬂp%ﬁed t@rthaaﬁmbﬁasnscrff ttee grBEM fluorescent

profegL{G i aeriapl ised B erofit 8 et 2RE ek pieiny

mv@’ugétﬁirﬂn thé]ﬁleIﬂ Padticutan ex@nplips bf lapsls @faré bizolbabsr cdmpounds

dls%[%ng_\g:ﬁsfll %ng)% [q dc’rI nrﬂfalga[)gr %F?QFFQIET '?ﬁ.té%r gggn;qhgngqes its
spéch@s@ph&irﬁ@ér&w @adactigh Wthehlabblﬁadf substrate withth@AGT fusion protein.
conprising AGT may already be attached to a solid
support when entering into reaction with AGI, or may
Depandf@aprethe Ipyoperties. of #id labeltl; drshision botéGEombesing prbtdio of interest

anAE S T R T8 B 82l T s

protdirecariprising G enayodireally bé attschetittaatselid suppatitvetenadnitaringdnto

o T AP Bl 5 R B BB e

AG@ ﬁg}suon’opmtmmtoemslolmi\emmm Bhhe wbelapaybe dnevmeribiehef a spavifierbinding

b L, !
vaif ik e oS bREo . FaRg A Epa@ile bofe sbltGuppart etrer
covalempiyp ot by &y other mearaarpA eeciic Hirading saia¢drsidenag is e.g. biotin and avidin

or sﬁ%{ﬂt’a@[&éne nélﬁhgp 'n{é%ﬂ?eg o{‘ f?\e%msq@r{)gcgausﬁigg |8% Ehea%%&% c? g%% subg}rate, the

ng protern opro
otheetzaing attachet ¢¢ thewselid supddriokuntherrdrempded efdabeleallondng ¢aywenient

. . | :
iR P BB S5 384 1 bl o B BEPRALAL ¥LAG tgs, o
reaBieEnquibetituerits slioking shermosalictive seactiorbetween suciesubstiwaat with a

corﬁ&?ﬁ%ﬁ%ﬁ&%n&%}%%gﬂ me rfadd of’fyhg s%hcgs O@JEH @@%geﬁ Ocl)f guch pairs

orm ng
of rpacipye@hbsiltmntﬁanrémmralemeetamfdectgmah@'oap arese. gdarpioe and activated

car?éﬁg}} Q}I a ﬁtrhﬂ'@o%ngﬁﬁlgg x ldeagﬂdlf R'%E%"@ g@gﬁ\éﬂ% Pl#@dergomp al3-
dipblankystoadditige neaction tamine 9p¢3amthqmmmgtﬂmg:tlonal group reacting with an
ad@dsoaﬂhgt%rngﬂwle} fea %ﬁt%f ﬂ%rrpgef nbi’ é’c%vgté %ls\’dlwb&y‘ﬁ@ a&@ dteﬁ%tlve

ations novvn In
giving rise to two amide bonds or other combinations known in the art
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WO 2004/ 031404 PCT/ EP2003/ 010859 -14 Exanples of a

conveni ent solid support are e.g. chemcally nodified
w@xoodiog14sur f aces, e.g. silicon dioxide, tantaPCIEP2003/010859

pent oxi de, titani um di oxide, glass surfaces, e.g.

gl ass slides, polyner surfadds, e.g. mcrotiter

plates, in particular functionalised polyners (e.g. in
Exah’fp&}sf@fra’noménibmeydxﬁd suppbrtadrse o9 bmmmally modifield bxidid suacts, e.g.

sur faces

s Ay BiER: et o9 G Jn Fum i 58S el 26 Fes

polyaet sQffatdicerf aicroitat platesdn paricalar funstionalisevgol@hérsye.g. in the form

of eq) ish Shren SR e ARl & oBe el s Poes such as gol

or sﬂ@@bﬁ@@bsﬁaﬁw Stitableagenserdl@mnénts infedelsd ang poihe laftgementldried

matBel ol A, PSR A O U AR SRl My Nt (e to attach

AGT ﬂls&in piro!lﬂ?mdsqﬁa%lplaﬁallgfre@mmrrﬂénﬂm peginidrivehroagh sgdtting, on the solid
as ro radl cal s osure to n
supRE BheRSentiog isteia Micrgr ey, DNATRigrRABVE B €% o7 Bmal molecules.

inactivate the AGI fusion proteins as well as those

Wh%{ g{ej%x Ltlggé;@%% g?egggaﬁag a[cﬁ\)éel gg}%lsg;u%l{]?:ssry roxyPradlcals upon

exppsure @ BIS extexaplirasiusfthe geleratel ehdicals eart tieh G’fa‘edvafétr&i AGT fusion

Pr °@5%§L?§&Yeeé'ca? TRog oo hefds gﬁ‘fﬁgseh RHEY ot fhﬂd‘%%ﬁ qitprotein,
alloWhh@l“to amdymh@aim bfetheseamdtelrBatExapibsast shytdibylg lare Rethisted metal-

eneldi BrraP i R & e RSiet o XU B g Soporoate, and

chrétheptiirds ach ashhalathleresrathai roducd aiesxyl radicaldipon laser irradiation.

The (G el ioPResr s anebiote e B thd A, R atsodroeyin the art es

chramsoptwraassisted gaseemdamdi laadnsauume(mU)aSmthe presenﬂimvbnlmm labelling
ti t. t t

et BT Al e ey Ty oo oo e PR teser

irradiatian ihactivatesihe AGTddsiamprotgiats adell s theselpvetdinedirat érteract with the

[ d. ' £

AGTsfor S TE S Pat SonAl pansbtel 1etelod Brcingl i biedpon can be
apptlérEbdXGTn viva st invifpy. o etherraere, pretaeintewhicth aedinass uncmumgzy of the AGT
fusBﬁ é%?#lp CSﬁd ﬁ% 'icLe'ﬂgﬂécr %sg:gq%ﬁtb?/ § ts‘%ﬁlo clﬁo]egé?tglr gté 80 n?hof $hat protein by a
speplﬂotaeiixtmsiyoby memls@ppearaod:amf ithoseXotefrisant a blphmemlt@ng?a S
eleccﬁrogpgre%g%[ b?/gé]édﬁ ﬁgﬁ@g OE gmﬁgéll%gl\égg) (ﬁélﬂtﬂ%ggegt %@%&atwn and
seqnamngteebmlqmaeetucy a@rmqaswectmm@qamotag\ seguehding by Nderminal
deggé‘o%u ation. Wen the label L is a nolecule that can

cross-link to other proteins, e.g. a nolecule

contai ni ng functional groups such as nal ei m des,

t: .
WhEF e B pindia A PSP AGO0 Sl e 4.3 iece
contairiisg functienahgopASIITH asmeleinpides, @ickiee ediers or azidesiand ofiners known
. . . . I - .

to RO TFole FLOS oft Eonfacifio ot Bo¥igd AoT SERR AT fygion
profeins thaitiaieeast witly otheoprsteins/jimviveer inadifea) learsite thel doyalent ¢ress-linking

of tt#éj.&@tl"fuél&? {ofin %Ethﬁt@ &E&;r@rd?oqgm\ﬁé el LB, "i"h&'bllb@?tﬁ%GT

usi on el n. abe ot o cross- |1 nking
idendifi gathgegi HMppretednisteragting avithjee A@T fusipe @tot@n Labels L for photo cross-

linkhE&FS alg. BE&ARINEhek 3RS speciaPadhetPhEtsisBinking the label L is a molecule
which is itself an AGT substrate leading to dimerization of the AGT fusion protein. The
chemical structure of such dimers may be either symmetrical (homodimers) or unsymmetrical
(heterodimers).
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35 which is itself an AGT substrate |leading to

di meri zation of the AGI fusion protein. The chem cal
wa@eomosoe of such dinmers may be either synmetPCTEP2003/010859

(honodi ners) or unsynmetrical (heterodiners). WO

2004/ 031404 PCT/ EP2003/0108595--15 Ot her | abels L

considered are for exanple fullerenes, boranes for

neutron capture treatnent, nucleotides or

ot e BB Seieidee e s SratnRly ket banat BE n8(rgeapture treatment,
nuddctitieoinaligbaliadéatisies, ead. fon salf-aridrsiing Galpsypdptid®Naclel dcfds, and

trate t . abel s these | abel
meleh§raRien RIS oSS B CRd S BRCeINA rvent fon

provides a nethod to | abel AGT fusion proteins both in

o8B Bt 5o o Bl 6 PR e

conpartnents of a cell as well as of AGT fusion

T lrBaFH GAGen Protass Sy AT upion FBRERS oty k6 as wel as
in vitrgd THeetemi a1 wialabstieroftzAGTeusiéal prioteiminclgedlabsling in all

oS oS ARGl S B e TR RSB B oace

If thed lélb&ling%fdl@e AG Tt orpriatEiRizIons i v1v@hh@ﬂi?eqﬁolbm fub&d to the AGT is a

oA RRaeIn 5T SRApcRlA ARG N braRe Pt s AR of the fusion

protefrbéar lbél@tta'dheﬂ keeifres kids opthetmémbaas, d1g. dttsched to the cytoplasmic or
extracts or with purified or

-
tm%ﬁﬁ?‘%ﬁ.‘ﬂ@ F'g?ﬁgﬁ‘ﬁfplﬁsﬁéa'ﬂ BFPFS on protein. If the

| abelling is done in vivo or in ceII extracts, t he

| gbel of the, endo th ost..i S .
g oSl e (7 ik i PR D iR A lon S el g ik perormed n
cellAfracit ot vith Ipatfieddwresricitdd fomes efthe A& Taflukiph Qrateinne

derivatives or related conpounds as a substrate, the

| abel 'ing of the fusion protein is specific. In
If thmam‘;lmdgm domé Insvivaeorgn célhextractsh thertaieliing, of dite emdogerdUssAGT of the

o bl BT HESRLELE p YBf oo
acoepﬂ@@elkwgsam«@r derivatieds oraslatetl colmpo@Ts dsis sutustqate)ttrm labelling of the
rusBRHef] PHAE Ty (BRIARTERS o7l Rl s, bl BESRIE Roeting of

particular
endogendwsesGa impdssibte. dh tlmseearxnemmergs wmere meesnmdtamems lebelbing of the

endBBAB AL G QIR A e AGPRRION BhicFARda SosaPRUAGT-

a target protern or rar
defigieahpdldinesicac hadisetht e conpounds and target proteins
i nclude ligands and 30 proteins, drugs and targets of
the drug, or small nolecules and proteins. In this
In gorarticutar aspectntte poesent invéndionvevidasenmettiod of detegminingfthe interaction

o4 SR BT S AT ORGP ARl o ooy o

targed peateinef Ewmwlamﬁ:qanptdatﬂpdmuods arhtargeitpeateine include ligands and

proférlrg, glf sta"ﬂﬁ%ng gdrﬁe¢J Qﬁts%ﬁ?&% ﬁ%ﬂ%@dﬁﬁ&gﬁs In this particular

method of the invention, the proteln of interest fused to the AGT compnses a DNA binding
domain of a transcription factor or an activation domain of a transcription factor. The putative
protein target of the substances or library of proteins is linked to either of the DNA binding
domain or the activation domain of the transcription factor in a way that a functional
transcription factor can be formed, and the label L of the AGT substrate according to the
invention is a candidate compound or library of candidate compounds suspected of
interacting with the target substance or substances. The candidate compound or library of
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domain or the activation domain of the transcription
factor in a way that a functional 35 transcription

w0 amios14ean be forned, and the | abel L of the PMVEP2003/010859
substrate .according to the invention is a candidate
conpound or library of candi-dgt-e conpounds suspected
of interacting with the target substance or

candidad esmassindd being padioflthiessubsingte isnitieo trahsfbired to thé ANY fusion

2004/ 031404 003/ 0 16_capdi.d
profsi. é Ghsierne A#gp ER0R ERaIP B soihtsie G Rk s SR T Re) ow are
lab&\ed Withsthe Bandi2é ebmpodpi($)l angfiteraction éf@Tcdndidateicompound joined to

tne AL £kl o160 i B o B B2 Al RS B oo Bofin or the
actllvé\ﬁdi’\f EPhdiR {éa@§ toathté ﬁcﬁt?taﬁa? ef & ﬂmﬁm{u tra@édfnipﬁbrt factor hehé\&dtivated
S on roteln w e ar ot el used . el ther, .
transHaPRRABHh T 1Bt (1S soeRgoBER tarplet WChdl e ineth6d is carried
outhre@éif% &4h Eé"@etéétédfﬁtth@ékpbéssﬁ)rf of1igd FePORér donfdts Grsieié*ctl\ﬁmadvantage
fact rgnscr tlon factor can

on 1ol g etPomonts, TR BEIBE e & e’ Shudrs Turther steps

suoﬂlﬁsfﬁé@edtlﬁg qgdlatirgdlidetifling Br Glﬁérh&enslﬁgltrb&:adﬂhatét @thpolnd(s) or target
suthe eégr ession of the reporter confers a selective

on the cells. In particular enbodi nents,
t he nethod may i nvolve one or nore further steps such

as d tectl n i den or characteris .
In 4SR5 SP RN BB s o 5F 2 PiglRith! agly o IR LHE W8P binds to 2
yet |uh|d%nﬁllﬁcbr6tbm \QXA@DNA ltbﬁ’@rybﬂth%: organr:§m a/mhhug empected to express the
ecyl e .t hat

unkARVB AT a Y U b A BERROT Fa SRS HYPR AL, and the
AGTME fRed o % [DNA Bieldihg demalrests ttzh&cnptl@hﬁ@d&ﬂr baslgehatively, the cDNA

oSS EhTr a4 S o e Bt 0 REBA, B i domai
of d:llhﬂhsbhptddnrfectdn and thedAGa id ﬂuaeustu thpacmatibmdbmein air transcription

fac o ARG AT i o tap e R B o o & {ERRL T8 o the

forrhatmh afc fdoctdhal trapkcréption &attt@‘rarﬂtgene eﬁ(pneSabn oalydn tHeecad&Where this

moleBulb e e S RECtRT biEBed TR TS oA Rerbh/ BT oo sctvation
dommmmr bisidimg dourzin, sedpabiblelyl. [ gatésemsslw is touphed focnsaldctiae

ctipnal transcri onfa or, a expressi

acgifipe) (e Rue Rt R B A h8 Pl L s e SBainBer the terget
protedn getf ther druig bnbivagiive swoleculencarhize idBNdiedi brary and f used

to the activation domain or binding domain,

respectively. If gene expression is coupled to a
In sieiteet speeific agaraple dyelabelt eis edibrarg otk migal moaecubes: r Hiergprary is
expg?f;étdgl) %8&5%9)@# ﬁ@d%ﬂﬁsg ggr?\ Lgrgdggtgat Bild ‘I;Dec urfoanc?rhg target protein Y
undedémvivé cardlitiops. The mrgetrwtbtem 6 jsdusdd to tiex actiyation mala@éa

f I I T

trarjlschéﬂc}% t%&t?f) &i&é trq éOFC-ﬁlh‘;El‘.e éégintf) gigénﬁﬁﬁ b‘?@jm &‘&B{ajh%"f 2% ﬁén%cchptlon factor,
or aiientgtwgyahkm rletein X isrfyead fortoe BINA bmdlum demainrof witkanscription
facﬁ)??qa tt{eoA@T é?thﬂ?eJ fﬁrtﬁg beRlaBbs bomdin!cF a't g@r ptt18n Hkgo Adding the

activation domain o tra nscrlptlo
subsEte aartyingdbe tilratyrad cpmicsl eadipaynd® will lﬁad)to tae covalent attachment of

theLc?tg{?n;hl%L&%ﬁ# X gggg@:hbra{rﬁteo tﬁk&%@n ch\ﬁeljs setirt@e*ttfér% DNA binding
domainwé e itiapsdriptiostactanor tor thamgtivatien Agnalnsoffadmcmmlon Hactor,
res?%éettvté@ RSP w8En 3 cbiBBS bithé RitahAfdREsentifg tHiYabel) attached
to the AGT fusion protein and the target protein Y leads to the formation of a functional
transcription factor and gene expression only in the case where the compound in the

chemical library, linked through the covalent AGT-substrate bond, to either the DNA binding
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substrate carrying the library of chem cal conpounds
will lead to the covalent attachnment of the chem cal
w@ovposmos of the library to the AGI, which i sSPET/ERIHOY/@10859
either the DNA binding domain of a transcription
factor or to the activation-d@mrain of a transcription
factor, respectively. Interaction between a conpound
donfdin bh@trhlhidhpf oh kbtepblelﬁehé actiyatitredbrabialof adtaheeription faiﬁfor binds to

d h
the [ GaRirolE Y, et R B Ve Fomali st & Rarehpnde bl onhe pna

bindifg H&haigrtﬂi a@%ﬂ@cr@ﬁﬁh mﬁorlprrespéﬂtwelyn Iftgeae eaﬁl?ﬁS\bﬁfsecdub%d toa
n I N cne ca u
selgya pevntaerhoss startiesa e 1HraY diadna o T o gﬁhaﬂﬂgf can be

ideRed004/ 031404 PCT/ EP2003/ 010859 -17 domain of a
transcription factor or to the activation donmain of a
transcription factor, binds to the target protein Y

In ti]fueu 64 Witerk D&s a®bhy a&nr@@tnﬁ@R@thpfbrrﬁmg BaySky subkirate, a preferred
act

a, trans tio
corgraiings Pégg@ﬁ%@ Whﬁfe"gr;ﬁﬁm@&é 3@8&@% Gy S aﬁ@&ﬁﬁﬁ@ﬁf‘%"g the
Iink@r Rg@l Hrdrhivie ﬁaaimzmt asgabh fined ﬁa@%rﬁ@dn&mm € sath tarpeefbnr@d eydlic

eadi n 0.t he ro, 0 e .ho
subsTaRis BEpfernRly Ao Veohui eglids. 40,2 P2 deuriBhsy| being ingorporated
into ¥ sihgle Bﬂraﬁdh’dﬂli@ld@)@mﬁd»nu@lg‘ém ha\aiea lehgh @ffzetbmchucleotldes as
e C su erei
detifpaapors. FGis qgnnubicolife B8y Bhgiites Cho izl iined Sa et £2n be
det@étbdfil Gn@ﬂg&ﬁbrﬁﬁh@@fdﬂ@és aea:beunum cl‘i@mﬁallrﬂ?dﬁlcagdlm stsubstituents might
erre tr pre erably an

be 8‘{tﬁ§8ﬁrﬂsln@ ¢ g ment %nedgastio réhe Wribosyl bei ng

incorporated i nto a single stranded

i odeo r|bo u | eotide_h th of . 2.t0.99.
In i, EREOY IS 128 et BT TRAT U ACR TR ShE PRS gt compound
leatiBy tcb@ dfnwrlsbe fusiIneproell dryreaotbnf \Mﬂda asidnhabteirt canaprising AGT.

detected and functions therefore as a | abel. The

chem cal nodification of substituents might be of the
Exstwptes nat ure as nenti oned above for the label L. 15 In

the case where L is a further group -R3-CH2- X-Rl1-R2,

the substrate is a dinmeric conpound Ieadi ng to a
Exa:inmemG&nhthlua iSanarsfabss (C)dAGTefasipn@mtent h a f usi on

o B oL LAl an AR S R AP St veprapeer

(Phasmatiay Riotet evpesssionds Bamietl oatrid B-colR$tradi ﬂMQSoAnteb(aonentlally

gro@j%rc%z@ e |§ |r|d§8% a\ggtﬁ)gﬁ%ﬁhﬁTd @hg@}(tx@ss? oéa‘?}j%b%ut f%n?’ Shat
24°€x pinedrarvestddycellg amviengspEnded inePBS suprieroentedmith 1nMPMSF and 2

ug/bﬁi@%@i@ %Jgnscygéﬁ?{éagso?g?%&z&/ﬁe Ak rsbﬁ ﬂcéﬁé 3'8 gnei3 B@gFDm\ I%IECIZ is

are resuspen
adjgste teetrebtand DlASe Uisktidede aangntrap@nmi 0 rrog/mbi. nlherrdixture is

el qhf 1 el ghies 6236 HEP L8R SebHE 8 bareidu Bgborfdqon o
40000cog cEine exttacbis appliedl 10 eauilbrated gibtathiorksepharase which is then washed
with one bed volume Tris-HCI pH 8.5 and with 20 bed volumes PBS. GST-hAGT fusion
protein is then eluted with 10 mM reduced glutathione in 50 mM Tris-HCI pH 7.9. The
purified protein is dialyzed against 50 mM HEPES pH 7.2; 1 mM DTT,; 30 % glycerol and
then stored at —80°C. Purified GST-hAGT is incubated in vitro with O°-benzylguanine
(Sigma) or O°-4-bromothenylguanine. In a total reaction volume of 90 pL, 0.4 uM GST-hAGT

are incubated with 2 uM substrate in 50 mM HEPES pH 7.2; 1 mM DTT at room temperature.

At several points of ime an aliquot is quenched with 8.5 pmol O®-benzylguanineoligo-

nucleotide which is linked to a biotin group via the O° position (R. Damoiseaux et al., Chem
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allowed to stand on ice for 30 mn before cell debris

are separated by centrifugation at 40000 x g. The
we@xaonast404 s applied to equilibrated gl utathi onPCT/EP2003/010859

sepharose which is then washed 30 with one bed vol une

TrisHCI pH 8.5 and with 20 badg-vol umes PBS. GST- hAGT

fusion proteinis then eluted wwth 10 nM reduced

BioBheHh at 2850 2601)ﬂor503 vl drid kel with! SDRLaekhli bpfiier b Western blotting

rotelnlsdla ain PES pH 7.2
andiyei (veBra PRSP SR ETESBhES FeBp TG NEN)
Theﬁ%na f thé corPsspbAdiAg baRds/is lquantifiet iby GaKduikambge SEtios 440.
Si gna) or 06-4-bronot henyl guanine. In a total

reactlon volume of 90 L, 0.4 M GST-hAGT 35 are

Exé%}?é‘ Qa@)ﬁﬂldw'etd'l-gﬂoﬁh%t@ﬁédaﬂio&ylbﬁe Bea3id) Hﬁ@ﬁﬁ‘u@kﬂn brcﬁem 1
at _room.tenperat ure. ever a

A plasmid isgised whichds, bazadern theygast s b @ﬁrypctor plggé{] Z[ ?Slkorsk| al’r;fg Hieter,
GeR§icRaPZY LANIDeY | BéReemite! i fandMELeR1 restridtion el‘tbstcﬁ pRS314 a
coney S asiB TS B GRS BB 316 86555 o N terminal
HARED@QQ fibrted Mee@@ﬁﬂéglfl ahd kPnrdites cardl WAGE inédried between the

L Vest | |
Ecq%amcf Gl sltes |ﬁ@¢l8q ftcaggé\eggw%ég,ﬁq@o%%g'ﬁnﬂg anal ysi s

ExpreSsibrs RIS 8f @hemmtum}msbmgwém areT h’h@nitdrb@b ifduciag stk of a
correspondi ng bands is qMantlfl a..Ko

CU@!’%‘M“@ AN Dhlyoo %Oé(‘ﬁ pd mM (4S040 iR Ué’at'%g‘?ﬁ‘!ﬂ“&%r 3h. 3mL of
the%ﬁ%t&?é Méﬁéﬁe@b?%eﬁ@ug@ﬁ&ﬁr réé&b&mdﬂflﬁﬁelm 2 Déétﬁrml duffer and

dlsbﬁ@\%itzey (tgqaep\z@rtglﬁ\ﬁl cgﬁgse Eﬁ%r?l@l:ers] %r%@ﬂé@ql @ZaugbquA&é and Western
blokitg islSerofmdd %ﬂbuseaQAWﬂ eintibé (BABED)apstoxidaddlconjugated anti mouse

restrlctl n sit RS314 a d bl
antioenaeeis (Rarer Brpsssorodcnemt pEEIRERNL " o5 gene
Actﬁ\)quf? ugdr? d&\'&b@rrﬁln@mby g%lh@g}irgﬁrmdm@dsrﬁ aldtég&tommng 8aS0, and
n e
lackda EEaslt TR GClY 9 RRerd0ss By SEGB‘”%%&‘@? PSR 5o mL
Cc\Whetlitiare BYpsieBehted Wi\l mMJCuBtD@ ahd\dife Lnage- bemytgnamne and
BBk B Sen e S ShAR Sp. Brgin Sty cameo
out:]fbﬁamiﬂt))tn*géﬁl)f Hhouts |illnt|l3hd§T’ODa§0 reddhes di0. t Thechaavested cells are
arvest e u
e B T PSR B B I8 B b s
TX$6@"{JI| By DTE 1 mH?EMSFSZ /M LDSprBwEE) anddistapted by 3lffeeze-thaw cycles.
erfor
sof P, HAde MR A AR 2 i S0, G BB e
ohdéﬁiugmﬁde eioisdiphed © 4 bate gtouplvnasthe rﬂér@o)snlomlm Ramgisedux et al.,
i S
oA BSOS ARt LR b R YR RPoRla Sraver
pldné\GBeHnﬂg’béﬂ\them’pr dhe I|ErlLl$/h; |sdheredenelm1¢dbyAthasiarEi_ar<SNet®OS
. m t
AR RS RSB Aoy YRt o
(1.0m@mEABTISH0AYY6 H50yin 160enMisgtitimoaitrate); eeadeubate405 nm).
expression is carried out for approximtely 5 hours

until the OD600 reaches 1.0. The harvested cells are
Examplesh dbttaidtin (V) Weal (C) h A Efusiohfpsetein50 mv HEPES pH 7. 5;

150 nmiv
To%ﬁ[at%a’\%gb& %hn%\ﬂ ﬁﬁ:ﬁ;‘ﬁﬂ n%l e( i -Cr[?é]a?ll%cata?‘ HUgIJ@gFAG]T {8bn protein is
cofistaetse-hyZOR a\y\el’&e@he construct |s flanked W|th EcoR1 and Bglll restriction sites.
The construct is inserted between the EcoR1 and Bglll sites of the construct hRAGT-Ura3
described in Example 2 leading to an ubiquitin-hAGT-Ura3 fusion protein.

Expression levels of the ubiquitin-hAGT-Ura3 fusion protein and activity of the fusion protein
obtained is monitored as described for hAGT-Ura3 in Example 2.
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300 pL of the resulting extract are incubated for 20

mn with 5 pnol 06-benzyl guani ne 25 ol i gonucl eoti de
wokiogk3i484 | i nked to a biotin group via the 06 POFEP10031010859

(R Danoi seaux et al., ChenBi ochem 4: 285, 2001), and

then coated for I h to a prev@ceusly bl ocked

StreptaWel| plate (Boehringer Mannheim . The ELISA is

then devel oped with standard nethods (detection by

] : devel oprment with

PETOXHt .0 ng/ nL ABTS, 0, 01% H202
Tupris melvaa/irsgidcow repﬁesﬁbnebt trarrfsadkutlm (EIE FOifiamsiand F) Trumbly, Mol

coltR T 8527l Wl Thls ibanr REeg R e R e R Biinus of

qukgutxmgaﬂy t\lj\lﬁlhﬂkertl)hHG$6,CWh‘E:hl goitaing |ftmat cloming Site Nodsandiedredcts the last
A I e on uct 1S, t

amg oot A0} g 167 fisbamerBid A FAG ibr 3plascyiftection the

epd@@é \WREB dtrbﬁlyﬁaﬁéﬁ toamcggﬂaﬂnﬁgmﬂrmﬁmfzfolltdmgmnaé steptcodon. The

esc I Nn a e eadl ng to an
P“WCEQIL*J@? ﬁloﬂﬁ%'?retflé@%(ﬁls-r ADor o{Tgl n. Expr ess?on | evel s
5-GCATGAATICATGACTAECAGOGIITC G ¢BEQrIDtNG. 1), &tk 22 ¢C,i Tpt ¥:

5-GaatebeeATdrEhR e fog it TiprArAY %@%@ﬂa?ﬂéﬁhaw 25

(N, BMW@Q@SR?GGG&G'EXGW@G%CWGAWW (SEQID

o AL B AR RN B s

No G| A cBitre ol 040 ¢&d30 cdlls, cdriSifing tﬁ'éﬁemréssidlewctdr@eaaAK’em which the

used to t
Tup R Rl Bt oL o Poed HIOrEOter, 4 PRYTSP P lpes f 0.
Exﬂrﬁﬁ’tgh @‘dﬁm&é’f@hl\t}e’ i Htﬂtxcetﬂmy iw1@0$mm atonbepttatigintdi 100 pM and
t rst .amn t AGI. F t] .
thesal gulirots IFDRREIPE §B0h HotEr YoM O g YPf s diiperpiihaw cyoiing the
celextrattTs BralyAd BAGE, présdinke vhekpysskl aup - IsAED fusichsrotein using

B R e 5 e P Bhige copste (Sigma)

Th@lkdtﬂﬁy (SQ,enfrétDﬂ)) flugk@scence microscopy, when the nuclear fusion protein is labeled
witlg?é@ p-@mT%%anyiguan'iAr\LTc;gr-{li-F\EAéTéAfgée?fate%?E@)chrb’s'?(y-
fludrescelalrcéidié\t6rAst By EhAmide AT The i btieBiyl ¢iBER6) hDivo.

No. 3) and akl132 (C, HA):

5' - GCATGGGTACCTTAAGCGTAATCTGGAACATCG 3' (SEQ I D No.
BGAF.is &epaie‘dunmaﬁ)lldvﬁﬁgmyst cells, containing the

p314AK1, i n whi ch t.he
6 OOl ET Aol P e Bt aH e lane re St R ary neF
(408C sunicatedsfor S uptlearGon afndspheres Fiften cadling dgp foom temperature
Q LS J ced i o) cenpt ' .
6 eV foREH IR pnd i & mbbh 2y SPRER S pEcein v
suo%friirﬁlﬂyﬂ eiélﬁérimi)&urém |sy>m@&t) abehddedoAffer ethziag t reat rcgm ltérgerature the
ce xtract yze e presence
songlK issefioed i PinsefudelEifiod Bt tdiooNiras fYSaRloraty using 2
stePBvigk igrattierft bf m@ﬂialgbl%&!i’dhldb@d@’thémblcm 1:10, 1:5). Under these conditions
Xi da conj u [ ama), k. he act
oot BB T 3 el BB SRRl b L AbleY S are cccr
disssleddeia M0 s DMSOL dheicontentiatibrebittle solution of BGFL is determined by the
absorption at A = 492 nm via the extinction coefficient of fluorescein (g4, = 98.4 x 10° M"cm™
at pH 7.4). The concentration of BGFL is calculated as 4.4 mM. Yield: 1.11 mg (0.0018
mmol, 8 %). R;=0.02 (methanol/dichloromethane 1/10). MS(ESI) 629.27 (100 [M+H]").
CasH24NgO7 M =628.61 g/mol. The concentration of BGAF is determined by the absorption
at A = 280 nm using the added extinction coefficients of O%-(4-aminomethyl-benzyi)guanine

and fluorescein (x50 = (7.1 + 53.3) mM"cm™ = 60.4 mM™cm™). The concentration of BGAF
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20 wth BGAF (06-(p-am nonet hyl ) benzyl guani ne carrying
a diacetate of 5(6)-carboxy- fluorescein residue
w@eovaesed by an am de bond to the p-am nonet hpdT/BPOP)10859
in vivo. BGAF is prepared in the follow ng way: 6.0
ng (0.022 mmol ) of 06- (4-am-rRret hyl - benzyl ) guani ne
are dissolved in 2 nL dry DM 25 (40C, sonicated for
is caldulatet) asung emManlm Os23mag i 8 uenol, Af.5 &4). &pel0i38yniethanobidichloro-

kgt 3/ 037 MHER) 745 36 (0 BT, SriHtidb U i o€ Sfmol* ©

succinimdyl ester (mxture of isoners) are added.
E After_stlrrln 1 h at ro%l)mterrperature the MV

Tumrs %%HQ@ trfaorhxemmsgofamf’ﬁA@vwgwe ﬂ’fk@ﬂDElGS@és H@éohaé@ln Example

di chl or omet hane Under t hese

4. HoWaYaT ts‘ﬁsepﬁep%HMU@é&ﬁ t%@-t%rﬁénmr%%'é&ol@@'ﬁﬂmtth%uorescent

pro®in BEE&P. (The ﬂﬂ%rﬁf&h-)e @érﬁn_l%ét@a@(flzﬁ(N an;ibw(&@ﬂmo 1), ak122 (C,
di ssolved in Bnceg&ratl on_of the

TU%BK%E%H G- 2@@*@5 N, J&%T)ﬁﬁ@d K120 e bR N at 2
5'- erd@éc@ercardpt@omwem@cmAtwA@nGmAmwemcﬁme 3’

nm' at pH 7.4). The
g%é‘ﬁt?bﬁﬂﬁ?@@dﬂﬁ)l s calculated as 4.4 mM Yield:

5-3cAcTICCAGHTACEITEGGE CUECEAGECEERTGGTGAGCAAGGGCGAG-3’
net hanol / di chl oronmet hane 1/10). MS(ESI) 629.27 (100

(SEQARN) 6) and akd 280aNE@7 M = 628. 61 g/ nol . The
memeemmceﬁﬁ@ﬁemcﬂ@tﬁmmmmh@abmv NB! 7)0 n
m usi ng the ad extinction fficie %
A cafturs@f bﬂo 5?&%% Ghts: RYMteipgAye ?’@qﬁ%ﬁﬁ'%"e%@:‘ﬁ s &\%féaht e
Tu;ﬂ mhﬁGTEdFP"pﬁ%lﬁbs Urier é‘dﬁtrol 61' tﬁ@ c% 1 mﬁt@r Jis gro@ to an ODgg of

trat BGAE / 01085
6. B0 BAIOE SR L HAGH O I ﬁﬁgﬁ%ﬁ%aﬁﬁswnﬂaﬂon of
10%@ Ml thé?éechL@tuEa&sGmbht@a %r/zier; ﬁhV\ﬁéﬂl'ysﬁﬁf inaneadt ckig by
ESI) 713.35 (100 [ M+H] +). C38H28N609 M = 712. 68

fre aw cztsé@sﬁh\%c@ eXtraﬁtlis @mlmﬁfah@@cpr%%\ﬁ% of pXRIPESEE ent
Tuph ﬂ‘“@hA‘Gf—(ﬁFF( ﬁi)slo\’\\ﬂfﬁ&aﬁ\qglrfgméﬁarrm@ﬁﬁg M. aﬁtlﬁﬂmnub&y (Babco),

fused to the N-term nus_of WL60hA the |inker
2. antimouserperpxidase serjugaie @aWﬁP)e Thg ac%%%té‘?"ﬁef’ ¥ ﬂéﬁreFB‘iﬂé’e
m|d‘l'9$cfob§ 8¢hdnahé h@cl@aﬁf@éﬂhcgtﬁe@fs IapéRd with BEARWEA dBhdithe nucleus is

| uorescent. praotein E he prinmers for the cloning
d‘smgé"%‘ﬁiirj?“me regidd! CBISEQ I D No. 1), ak122 (C, Tupl)
(SEQ ID No. 2), akl125 (N, hAGT) (SEQ ID No. 3), akl26
F’ , . ,

RECEEST GCCGGACCCAGCGTAATCTGGAACATC
Le>@c 8'the @&A(@E@\é @oﬂN@m dan FkdR{fartdeibidn rEdiator used in the yeast-two

hy@d@pprq@ﬁQ%%A&qA%m%%ﬁA Gcs(@gyveen %Cééxmes EcoR

| afid NETTIABEREG S LeXgrdsbfn VECTbARHESZECOATIEEgE). (THEQriters used are

ak N ey A A AR A TGRS AT RRAR T EAAN G C.3 (sEa

ID Wb SR A alI@2RCPhAGT ). I5'-TSCATASCEGIC GG TTAGTIRIGBEOCAGCAGGC-3’

Si‘%é % is grown to an ODsoo of 0.6. Expression of

( m BOhAGT- ECFP i s i nduced by adding CuSO4 to a
concentration of

Example 7: Cytochrome C peroxidase CCP (C) hAGT fusion protein

In the hAGT-Ura3 construct (Example 2) Ura3 is replaced by CCP (without its mitochondrial
targeting sequence) carrying the mutations D217P and D224Y (Iffland ef al., Biochem
Biophys Res Commun 286: 126-132, 2001). To test the activity of CCP as a fusion protein,
yeast colonies transformed with the vector leading to expression of hAAGT-CCP are
transferred to nitrocellulose and (after 3 freeze-thaw cycles) exposed to 5 or 20 mM ABTS in



10

15

20

25

30

35

100 gM and the cell culture is incubated for 2.5 h.
After lysis of the yeast cells by freeze/thaw cycling

W bh@4o814D4 ext ract is anal yzed for the presencePOf/EP2003/010859
expressed Tup 1 WL60hAGT- ECFP fusi on protein using
Western Blotting (1. anti HA-&1t- body (Babco), 20 2.
ant i nouse- per oxi dase conjugate (Sigma)). The activity

50 ind! KEEP O] mudfeb gorithining 5@2%dd,0,niThe csibajeg staitesidark green within

il s Sl T Shteviia Vi TR b e vebDebhty

Thé\igFed f protsth EOFPﬁfué‘edl 1m3 Imtermi b?‘f’\%m@ﬁ, falowed b a stop

estriction sj EcCoR |, a Not | th te . .
codofp b SidiiogbbRTs pefiamst s od Rome plipsts % ¥R psinp protein
Tuleﬂs-é’é“M(eT-mEFOﬁxéNplel‘ﬁ)Glme protein V'®hAGT-ECFP is incorporated into the
ma%gia%%?‘?éé&%sp‘ig% §2A W@%ﬂ%@%%&ﬁon §iRERine' Rnd
BarnH-ITTCATAGCGECCGECGT C‘AGT TTCGGCCAGCAGGEC- 3! 30 (SEQ I D

. .9).. .Exanple._7: t C id
cHiSceie Fataam ToAGT are e Wi BRGSShERTTG CepaCT.ECFP. After
24 f bR eamdient 2kprgs$idn,i cells glwaceD. by naChidkdladsalities e transferred to a -
perstoR 4 B8 e ey B B M forg iy CSligielE washegstnree times
withPBBW?feR%?’eﬁcgg@Hkbe%S f@um;%@e. 1€&ith§€ﬂ@&éscéﬁ@e heskuieh®ents a Zeiss
Vi of | usion prote east _.col oni es
LB L0 et seaning caniong yERRaIPY e A Ear PSR AGE ARG of
ﬂud;éf’éi@%ﬁpesighala:(@q‘caatroachtmes nht)ﬁw@is iévgbmnap@m_?gé@ffﬂtefs.
reeze- cycl es) exposed to 5 o n
Scayt Geea o e BisbsrsReted O oRlpintpshER ity tiprescent
probes) tadid iafthgl .db thatphdlddical Eiengeslobthealist ai ned dar Kk
green within mnutes whereas col oni es not expressing

the protein only stained very faintly. Exanple 8:
Exdmipla ¢ Mentbyanoprbleirnsfale ERt Sew6a t BIHFRECHMAGT) fulibt Gnd&in

e i O o L SRR S P B el g 8758 ot
Seca2pthe fllbenbihsORA obthe PERYisorizt nfentbrant priotding Pex19pmad Pex15p, and
5 Rl AP B84 bl ot areotin by PR
usingngedsh geadreid DENﬁ as & templaterandl eirec?ig_emmidé @rimee coroplementary to the
, , r [ 0 i 1. ,

5 0 oL AUl REANR TR T ERE . 2, B i an
additicavat Bewrt-# diterarchale3 ypeioteos ar additionag réatrBGbnSie tecHpw for the in-frame
fus@?tﬁf{o n%é { %ﬁﬁ%{sgﬁ@gﬁn@é éﬂég 124E8er ocr%rJ the ?)gl\ﬂ\‘gf?ag(ment of YCK1

are transferre
on peRS394 orcioh aftieeORE 0 therld-tyatired dainain A _proEinpedap iSinserted in

O L e M e e
dihydraklate nehictasa (DEFB3 that Sk teided by an sdditinnal geguarice eatoding for the
HAECREES EGRBNLS He8ub FRAGTARbdTe RQbtaiftd 67 PER st a plasmid DNA
containing the full length AGT as a template and an oligonucleotide primer complementary to
the 5’ and 3’ ends of the ORF of hAGT. The 3’-primers contain an additional BamH] site and
the 5’-primer an additional EcoR! site to allow for the fusion 3’ to the yeast CUP1 promotor on
a pRS314 and pRS304 vector. The plasmids CUP1-hAGT-SEC62-314, CUP1-hAGT-
PEX10-314 and CUP1-hAGT-PEX15-314 are transformed into yeast cells. The presence of
the plasmids are controlled by the growth on selective media lacking tryptophan. To obtain

the full length version of the hAGT-YCK1 fusion gene, CUP1-hAGT-YCK1-304 is cut with
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15 fluorescein or ECFP signals (excitation at 488 nn
is achieved by appropriate filters. Scanning speed
w@pa4lozes i ntensity are adjusted to avoid PCT/EP2003/010859
phot obl eachi ng of the fluorescent probes, and danmage
or nor phol ogi cal changes of -2Be cells. Exanple 9:
Menbrane protein of the ER Sec62 / DHFR (C) hAGT
Salf tsaliow fpr hbrablog&@E rEcargbieation \eiticihdichppndsemaRFCKA adter

reriiiaafon ohBS FlTasr b unvese SHeiestt e yPloglidfis eRhed By
diagifostic th):meHng the Iaspdapviéiémhgati?ec%ﬁﬂ@as pmr:rﬁt he C];QF of
Furchenel poeghist i AGERER02 B et BE R I8D e gl et

expPedsiiHAG B-Sacé-Bha ald grownat eo“o tdanpmlbm of e@ﬁmhd sapplamgnted with

100 QG pit (€88 piachal” A sofitnigaa LEFRHT o goened by

grindangtk faidtritrayed aabi theprofeinsnare extacted th uflenedntaining 150 Mm NaCl,

20 P HERER B 7 RacsiRat St Broes iTolacifioal tRsRges

Ma.ﬁ}muﬁreemy) OAfter@KI5 mimcmtrifE@EﬁA av 26.000 rpnT be4%ORfhenfleared

extia vt UG Wy QA8 AR el BB Sanki e Sty BOBT for 2

mirl dt@oSrR dereperatued) C‘mi; dEHys Tehﬁ‘act‘@ a&ancwjaltadjwmf 5 pL ef Dynabeads for 4

d DHFER
rou € B kB eatEatn herPamve REES0TA EprheafecRl ehatio waged boacs
are@dhdd Wuﬂﬂd.ldemmlsbmﬂe‘r andid dxjraBi@Rsuisiected to PDAFAGE. The

purlli o ordeRadt beBiselidatel Bt iR A PR Bs
cor@'ecmﬂi&rd&mmbaﬂldmm(ﬂ?ﬁoaée thA&clonEh Bl ARntipodynardsharseradish paroxidase-

addi t BanH| and the 5 -prinmer an additional
COLEge(S’FSPb%'F?"ét' P8Y% ?Qs)t ?%r the fusion 3' to the yeast
CUPI prom)tor on a pRS314 and pRS304 vector. The
. - A -

2[{;5 jAEI .ICHFI Il]ﬁl 35 PEXI O 314
) ]h GTTuslon =2 o yeast

The:ﬁdtor pEPtKS @ﬂmﬁilmﬂg thehsergtbeis meatptarSeH toimause) wals prpvided by

ol ARG RS A 2 R AradB o

fouft giopr(cgeplesmatidgpoflithe m@@btor@leMeeBﬂhe restriation witeshShgB / and Pac |,

whléﬁ)%l{i 83&# %ﬁo@%ﬁ?’n @gé ?é?gl't}eﬁ)é QHr tllieoarﬁ*nllif@%ﬁéf%f the

¥ oS ona
%ﬂGﬂ?aretak&%(&r%hAGﬂi of the cut pI asmid into yeast.

5 cgggféaﬂ@qu%@mm@gﬁm@WnF @o@eé;e B RENASL G 45

he approprra onucl & S as’ priners.
(G, fwu‘ﬁMG"@'h &l- GMHMWMW%GW$G§G§T3 pS&IthNo. 11).

CH#O%FQEGR‘%?ﬁ&éég%Zé Fr?lgs\fl\?%é‘tg(]tj l@g% Ny Lols gﬁ%%&? HT- (w1eoh AGT)ew*-

recaptar. sivitgy 24rheeftteasignt WPFQS@@HPW@%QW an ﬁd@rrgmrihictﬁ 9'356 slides are
t
trar‘?s?érLeo‘a% d )}?&-&ﬁaﬂ gll"nﬁtgblérfq ar?tﬁ diaftébg\ﬁﬁﬁ BBFL E@ uﬁﬁ kdrS A€ Cells are

nitrogen a e proteins
washe&l threertmugsanith PB®H biffarrto camoa evcags d8Birkte. NaCithe flupdeseince

meggggtﬁgﬁﬁéa(? oeﬁwlgswedrﬁg%én&ﬁqmﬁ? Qé@&@ﬁﬁﬂgr’ogﬁﬁé id Héedlggiarl Zeiss AG).

Detectiorcefrfluniesaginsignalsdexctatiaogt 488mnajtis achle\tdddawamw@teltﬂters

Scﬁﬁ%@fi%@? ilé ee?@tt)eﬁ@d%{e%oiﬁ%d@habvg[ 6’?‘{&0 |n1g of ttbe fluorescent

probes, and damage or morphological changes of the cells.

Example 11: Human estrogen receptor hER (C) hAGT fusion protein

The vector pC1-hER containing the human estrogen receptor was provided by the group of
H. Voge! (EPFL, Lausanne, Switzerland). V'®hAGT is fused to the C-terminus of the
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mn at roomtenperature. The cells extracts are
i ncubated with 15 pL of Dynabeads for 4 hours and the
wheado3sane washed five tinmes with 1 m of extrBCI/EP2903/010859
buffer. The washed beads are boiled in 30 pL of
Laemml i buffer and the extra@3-is subjected to SDS
PAGE. The purified hAGT-Sec62-Dha is detected after
rech%lst bstwebnh thietrestgctiomt sites iNhed aad Xabds &hé pritherscfontheantplifieation of
ion W W14 nocl onal HA anti body and
theho E&éi ﬁ‘w&gRgxi di@éﬂtoupl ed rabbit anti-nouse
5 /HIGGAGGSTAGBGIHM@CGGTC&I@%@@AﬁGGAMGIEABTCBﬂT GAAATG-3’ (SEQID

Nog (i 20t PRI 8FICh PR AR b P e ETe TGRS RGP @ (sEa

ID K. 13)e Citeells @bfld:rbnt\m)gGT dr&RBhsfeeted athe, vedturteneoding i) hAGT-
PR B L AT P RE P Bl 8P DAL i SRR lass sides are

trafsf@rtdd tota punfusioh @hafibatand incubakawitBGED ($| aM) fereSmin. Cells are
esis. The priners

I ! {tﬁ%ggggqsg%tlﬂ%%g ﬁg er\m EJRQETEXGPSS scﬂpf)}fgte( ,ﬁfolp ?he fluorescence
meﬂ&@h@ﬁﬁ)& Zénss ((EMF(ET5E6/StAAIEA6HIE6IbMIdricd aeAd (el (Carl Zeiss

SEQ ID No. 10 k145 25 (C, w AGT).:
AGH D AR Pe s Ta Aot EicAE o s aipyas tppropriate

f|lte1§) Scarfrirg spebd %n@' RiskEintIMsity &e%ﬁxs@éo&o@v@ﬂ%ﬂ@tﬁbﬁéch‘ng lof the
a vector enco 5- HT3- V\l 1OOP4 rec or
flugsgscept prabes, &F‘ g¢ ehmogelﬁ ngeg of i Ea%n

Th&;abf&hrrgafttﬂié mkloalpaasmsw ‘f"ﬁﬂsga{aa lot#taa ﬁBﬂé‘l%rLrﬁx(GISehlé\)/;sa%enﬂecé The
errt.us a or
nUGIRYs is é@?ﬁ%g'éwég“'%g]ﬁg é%Sttqq H&c’?ﬂn th PBS buffer to

r enove excess substrate For the fl uorescence 30

SAAGT and NLS /

ECH ngg ﬁAG T n Si gnal s (exc:| tation at 488 nm is achieved
Scann

T e Bies StiS algoa %C@"%%'oavs&ﬂf@'”@f%?b%q%sa'm%w&fs {9fgree T-

antiden cire st fusef rad hesC-tarnthudasittgefiuwrestenpirotetrg ECEP fused toa HA-tag

usbRELAET ShoblE of P e R RG0S OPER s vty

to tpé:megﬁagog of V’éﬂf}%mg wd;iemfg YHBnAGTiNLS e The dusipt oy PGRSs performed
t L . wis P
wiG R bt MR e i B L TG P e R gl 6). Then
WioRt e TABAZDORP-H. 54 enw%wmpausa/r@smemly, aBsSincepeystad into the
el EF SR BN B 30 b ifhine rana gt 1

Thabﬂr&érs(d\:la amﬁﬂ)(lmﬁ’ﬁej’hAGT) (SEQ ID No. 12), ak137 (C, ECFP):

o G e B

160@&5AB5FCGAGGB’A’GBWGKCRD@GEQGAGQS%CGGGB B\I((SEQIBIP No. 15).

oAbl KT AR SR g oo

ECERpNIcir ahernata:ehsW1§%hAm-Nhsg.Asf$r @htdiitreksightaxprasisiogesslls grown
on %r1t%hmvg@E§%ggﬁlgq‘e%%r%trrgnﬁﬁg#%eﬂbs;‘}%ﬁggﬂrchgﬂ%é B! m@&@ﬂed with

BGFL (5 uM) for 5 min. Cells are washed three times with PBS buffer to remove excess

substrate. For the fluorescence measurements a Zeiss LSM510 laser scanning confocal
microscope is used (Carl Zeiss AG). Detection of fluorescein or ECFP signals (excitation at
488 nm) is achieved by appropriate filters. Scanning speed and laser intensity are adjusted
to avoid photobleaching of the fluorescent probes, and damage or morphological changes of
the cells.
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washed three tines with PBS buffer to renove excess
substrate. For the fluorescence neasurenents a Zeiss

wo 3vBasi4baser scanni ng confocal mcroscope i s BPGEHEP2003/010859
(Carl Zeiss 10 AG). Detection of fluorescein signals
(excitation at 488 nn) is aclkdeved by appropriate
filters. Scanning speed and |l aser intensity are

Claingj usted to avoi d phot obl eaching of the fluorescent
probes, and damage or norphol ogi cal changes of the
cells. The | abeling of the fusion protein wil60hAGT- hER

1. AtabziledAGT fadien pm@ém& usmpusivgea pfdteid of ifteFestrselEcdsrans the group

Ly di st i ble f he. r. f th . 15
congisEgpterppot A PIRNG Proe, feeohBind8p bl p s, Bpmorane
protef gy ﬁm@r%@ptcﬁ)prdstém m.nibaNlo‘Baﬁzat@CE@nél@)roibﬁﬁl’ protedn cofactors,

ree c of t ear aI| ation SI
smlfingharn s TRARsr AP B o9 BT e Rgp e et brotns,
profar&aﬂitl"eéequbme@ respamsiblesfopfargdiiag forateine scpanticydarodetiular

orppseTeRST e Bt b A A cr i ibdias. shE Pl qubdomains

of tlﬁb ab@etrhaht‘bned potdihd, &ﬂﬁnthmsro@fso‘fﬂaﬁmjoy headlprotein D of phage A

WL60hAGT- NLS3. . Th P ' er far with
(opPhend dirpprRmRME RIS A e R, YBER-BR, Fiy it and SN are
excWMde@hAGT- ECFP (Exanpl e 5). Then w160hAGT- HA- ECFP- NLS3

or WL6ChAGT- NLS3, respectively, are incorporated into
the mammalian expression vector pNuc (C ontech)
2. P8d \BEIRALAGT RN préteirodccdiditBtoNneml 1 @Rstefdhe bloteir of ihfeest is a
imers are akl136 (N, WL60hAGT) (SEQ ID No. 12), ak137
%‘«%fanécﬁﬁ@?m 5' - CATGCAGATCTGAGT CCGGACTTGTACAGCTC- 3'
(SEQ I D No. 14) and akl107 (C, w eohAGT):

3. g abeladd GL b ppia ae 4 RGP, LeEarB TG o Pprestis a

kinddae vector pNuc encodi ng WL60hAGT- HA- ECFP- NLS3 or
alternatively WL60hAGT- NLS3. After 24 h of transient
expression, cells grown 30 on 0.18 mmthick glass

4. The BesllaarAGT faisT gotertadcordingrerdiaimi onhebimrthe praeid of interest is a
i ncubated wi.th BGL (5 M for 5 mn. Cells are washed

nudlqr ZRCSPIROWIN h PBS buffer to rempve excess

substrate. For the fluorescence measurenents a Zei ss

5. RLBMAORET A FRBHAGT oo L URE o e e

phasphyatases (ex0|tat| on at 488 nnm) is achieved by

appropriate filters. Scanni ng speed and | aser

intensity are adjusted 35 to avoi d photobl eachi ng of
6. Thelabbliear AGT éusionproteérsaccardinglondajm owhereinghe lpayéio af interest is a
pro%%%mes of the cells. WO 2004/031404

‘EP2003/ 010859 -24- Clains 1. A |labelled AGI

fusion protein conprising a protein of interest
7. %@%&ﬁe&l é}%‘? Flsmrsg({}\ eprg{eﬂygccopo(f{\;@o c{léu%n}l &élcﬁ l%?@@cg of one or more
profwirest afiintsrestieadsl tn&GT at the N-, C- or N- and C-termmal of AGT and a substrate

carrying a label.

8. The labelled AGT fusion protein according to claim 1 wherein AGT is a variant of human
AGT with one or more amino acid substitution, deletion or addition.

9. The labelled AGT fusion protein according to claim 8 wherein AGT is a variant wherein

160

Asn' is replaced by Gly and Ser'® by Glu, and the ane wherein Gly'® is replaced by Ala or

Trp.
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5 proteins, nuclear receptor proteins, nuclear

| ocal i zation signal proteins, protein cofactors, snal
wormener)L GlPases, ATP-bi ndi ng cassette prot ePCFEP2003/010859

intracel lular structural proteins, proteins with

sequences responsible for ta2§eting proteins to

particular cellular conpartnents, proteins generally

used as labels or affinity tags, and domai ns or

1o S REEIB e Ll o RS R BV et s e wner
Asd{'GnpDleplaed by Iser Bt ebyHisVaitHEHHSBHAsPHFR- HA,
V5- NLS-B42, HA-Ura3 and SSN6 are excluded. 2. The
| abel  ed AGT fusion protein according to claiml
11.W|abéuetﬂmg;gmtoﬁi p’lf?t@fn a}olﬁblgﬁrgstb c}aﬂna wharsibrteaRibel is a
poteln. . ne a sion rotern, .
peBicatsonliohes 2pdpartivalheE Mosuls Bu 8ok Whith i g part of 2
spelchic @ind_iﬁgﬁﬁ?rﬁl\lhiéh isﬂalﬁaﬂ\)l\lﬁbeé@stmcﬁl(ﬂbiﬁdlﬁg wa D?@r!ieﬁj amolecule that is
accordi n clLalmil . rern t rolf el n Nt er est
suspeeigd toshthaed vith Bc cintta sty p BFrPY 8f foaflbs gt feitnegeted to
interald Weth olﬂfdfbb_&irﬁbl@cﬁﬂéyﬁ _dimitﬂeduﬂbhwhiali% |2 éhp\ablerctg icl‘bsél_illﬁing to other
rotein o Interest Is osphat ase. . e
moRaylBT RO RE IILSTUR cralt PTESTREN PG ord Tafiigin ipon exposure to
Hz(lﬂtﬁfdﬁsa%ﬂb%fé; alfrm_@cbme which i &pable df@gaeranmgatelgam rfaicalmﬁon
] ane . usli O rotel n CcCCO I N [o clalLm | C
iralghen wELIGTE  Rsnle Bvalerly R e bt SoikiuPodis § dicléi fijd ora
deri%agveﬂhetebﬁc%}bg.blé-‘of Lmﬁed@oin@{bégél?)b&iggim_?_tﬁlitsfwgﬁﬁm?wfy atrand; a lipid
U trat . ar | a abel.. . e e .
or A RUHpPEDE MY REmbGRrEriFsHine BiRRPERR SermPBeye with
deswable@nizyratid) eh@micalASebhvéitdl peopertiss; ond molstuirpassessing a
substit llgti on,  del eti onditg[ﬁd%g%i tion. 35 9. The | abell ed

compatonat gpy gt e Lropesiss ¥G claim8 wherein AGT is
a variant wherein Asnl57 is replaced by Ay and

ril and the one erejn y160 .is replac
12, el A R GRS o mam EhSitrr b s 88orE Sauorophore,
a cil@mophere| alredgnetic prGbe buaicomtrgst cdagient. according to claim
8 wherein AGT is a variant wherein Asnl57 is replaced
by Ser, Ser'59 by H's, and A yl1l60 by Asn. 5 11. The
13. EelabelttdAXGST fustinprofeircdebrdiractoataiinmg witereindfheniabel is a fluorophore.
wherein the |l abel is a spectroscopic probe; a
radi oactively | abell ed nolecule; a nolecule which is
14.0Tiee labeltedoAGE fusiqrerpteircadsortiigny gtaainr1 wiiezbinitise leheldid Benolecule

o L BRI A 95 A P AL O

partnieor ary of nol ecul es that are suspected to

15. The labelled AGT fusion protein according to claim 11 wherein the label is a molecule
which is capable of crosslinking to other molecules.

16. The labelled AGT fusion protein according to claim 11 wherein the label is a molecule
attached to a solid support.

17. The labelled AGT fusion protein according to claim 16 wherein the solid support is a
chemically modified oxidic surface, glass surface, polymer surface, functionalised polymer,
noble metal surface.
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interact with other bionolecules; a nolecule whichis
capabl e of crosslinking to other 10 nol ecules; a

woredogosd4ed Wwhi ch i s capabl e of generating hydr oRgI/EP2003/010859
radi cal s upon exposure to H202 and ascorbate; a
nol ecul e which i s capabl e of-28enerating reactive
radi cals upon irradiation with light; a nolecule

18. cthedbleelled  AGIT fusiinguiotein axcsmiingdo slaipd7twhesein tied solid sappalt is in the

forf bt g B kB! B PR T oy Strand: a1 pic

or ot her hydrophobi c nol ecul e Wi th nenbrane-inserti ng
19. c %ﬂ?é%‘e%?p'@Hﬂ%@%ﬁ%@%ﬁ%ﬁgﬁﬁhg@g c?agp %?%E meeglégeqa is a nUcIe|c acid
or guixsivetiv thgreaf capabtel sfadengointy basy-palring thits @ppldneshtary strand.
listed above. 12. The | abell ed AGI fusion protein
according to claim 11l wherein the |abel is a
20. fThedabglledrAST fusionipremipEtoo®ingao kg dtdotnppisinh e mitirakity of labels.
contrast reagent. 20 13. The | abelled AGT fusion
protein according to claim12 wherein the |abel is a
21. fAruaGd iasiore proteid corﬁbﬂsmgab) phdteid oﬂﬁﬂ'eréstsiemqurfmim group

1 wh th
congfi o 2y A Bisring WREer rer o HigopEitb HRieET: memorane
profepaildearfrecapsari proteink | nyuclkdan icakiyation sighél geetetnseprotelrbcofactors,

sl oS € i AT 51l ot Sofefis riden yhsPuctyet protens,

proeisseithi sekjuagcdsoesydneiblenfot aegetiag praéing G pé’rhwléraieﬁdilbed

cor it B B G e o T e B s
of thehafolenfiaitibred piGTeifis) siith thepprotied thad theomejon heddproteii Dot fhage A

erei.n the.sal i ' C i call | f]ed

(ool f norp e S EREEA. e s VS b R Urad & ssne are
excludedt i onal i sed polyner, 35 noble nmetal surface. WO

2004/ 031404 PCT/ EP2003/ 010859 -26 18. The | abel |l ed

AGT fusion protein according to claim17 wherein the
22. Stthel AIGS fysnor protetn actotdigy tofoleim 2fwiverbiaalie pidital of intesst is a
me br e ogt sensor elenment. 19. The | abell ed AGT fusion

rﬁ SPePR'S % or di ng to claim11l wherein the label is a

nucleic acid 5 or a derlvatlve t her eof capabl e of

25 SR PP A b SRR Y el s

| conprising a pl urallty of | abel s. 21. An AGT fusi on
t Lehn [ est l.ec

24, flah% /f(';'g Bl% rg%ﬁ]r{;igcsc:?raﬁrgqo 8fc|aerﬁ|§]r}%fger&&\|i Broﬁedn ﬁ% m%rest is a nuclear
recem‘ttmtmohem transcription regul ati ng proteins, rrerrbr ane

proteins, nuclear receptor proteins, nuclear

| ocal i zation signal proteins, protein cofactors,
25. diinel AGhiustoneproteinGideasiinyg to AR 1ndaregindizes pretdie of interest is a

s, intracellular structural proteins, proteins

pho\?\#ﬁ%s?gquences responsi ble for targeting proteins to

particul ar cellul ar

26. The AGT fusion protein according to claim 21 wherein the protein of interest is a
protease.

27. The AGT fusion protein according to claim 21 which consists of one or more proteins of
interest fused to AGT at the N-, C- or N- and C-terminal of AGT and a substrate carrying a
label.
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conpartnents, proteins generally used as |abels or
affinity tags, and domains or subdomains 15 of the
w@bonesmm i oned proteins, with the proviso thaeCt/RR2003/010859
maj or head protein D of phage 2 (gpD), and the
prot ei ns MHHHHHHSSA, DHFR- HA27V5- NLS- B42, HA- Ura3 and
SSN6 are excluded. 22. The AGT fusion protein
28. afeoAGT figsidroprotedn accdidingerataim 2thehgreintAbisd varizheofdaiman AGT
The fusion protein

1S a 20 menbran in.
witt ooy e paR SR il TR BRI nof i ht er est
is a kinase. 24. The AGT fusion protein accordi ng to
ai \Nnerenthe eln tere Is a ar . .
20, % B Pl b A b BB T =5t Barfnt whSteim A i
replaced by GhgaridSal*abGhi, avsbemeeome wherepr 68?13 replacett ey Rlator Trp.
is a phosphatase. 30 26. The AGT fusion protein

according to claim21 wherein the protein of interest
30. 1 FheaAGP fggicrasreteirRdccoiidingg BGlaim2s WwherpihAGT 3 etiantivhgrein Asn'™ is

0 ap.m i ch. consisiss, of,_ one or nore proteins of
roped PRSP Soe Pl G T AR or N and
C-termnal of AGI and a substrate carrying a
| abel. . 2004/ 031404 .PCT/ EP2003/ 01085 7. 28
3. oA PR R B g S EP BT B Y anﬁe%eé. %vaéﬁu or wherein
Glyi®8 isreplacediby Alafor Maain wherkin Abh'F io RepladedrbyrSer 2@ batiis and
Gl &yg é\'st ution, deletion or addition. 29. The AGI fusion

according to claim 28 wherein AGI is a vari ant
vvherel n Asnl57 is 5 replaced by Ay and Ser159 by

2. A et or oS PGPt wrolsin B e ctataelar Bedlp tha the
protsiremb Sfemtareéﬁﬁcogogatmntoemt AGI gnsid)m%nﬁwrib &kohmctc)edgnntma: gultable AGT
| S, . 1 Asn. . 1 1. A
subdio B TRV ahek ArAchS B ri Rileln P 94 e A4 Aosngupther
mamipalaiedrusbg thy [aBelin acaystehredesigned@bnrebQgrising eptamcithey the label.
Ala or Trp, or wherein Asnl57 is replaced by Ser,

Ser159 by Hs, and G yl160 by Asn. 32. A nethod for
33. dBtearneihng aacmding o plaimad2 fugthar mmpreilrrg thé sterptoi farating an AGT fusion

profen%c?rﬁttr%fer%ge% bﬂng%E ?@rﬁ?ﬁs protein of interest

Ncor por a I At'o usion protein is contacted
with a suitable AGT substrate carrying a | abel, and

34. %ﬂfet ﬁgﬂoa r%g%ol‘%ﬁinp rté) Elgfn{]ﬁ &/hgrt%ﬁ]r?ﬁ%}got?ﬂqof ﬂ\%rjegﬂg ls!ek\écted from the
pufat ed ustng e el ina’system

grode sonpiatidg obenayewsgRNAHinding pioéeind, tragsdripéion edgelating Broteins,

e E5180 R 8ok kA b RIS By, v

cofantars esmalbmonomeicSTPased, ATT-birgiing Giseettepiotainsaintracellutey structural

profe S Et%'té&ﬁ%%ttl‘(‘@ﬁu%h@est r%gpcﬂ{sﬂ}lgfd? ta%et'ir@tﬁ&%% tb Bartlcular cellular

compartments proteins generally used as labels or affinity tags, and domains or subdomains
of the aforementioned proteins, with the proviso that the major head protein D of phage A

(gpD), and the proteins MHHHHHHSSA, DHFR-HA, V5-NLS-B42, HA-Ura3 and SSN6 are
excluded.
35. The method according to claim 34 wherein the protein of interest is a membrane protein.

36. The method according to claim 34 wherein the protein of interest is a kinase.

37. The method according to claim 34 wherein the protein of interest is a nuclear receptor
protein.
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group consisting of enzynmes, DNA-binding proteins,
transcription regulating proteins, nenbrane proteins,

WO e@ko3ars04 ecept or proteins, nucl ear |ocalizati POT/EPPORD10859
proteins, protein 25 cofactors, small nononeric
GIPases, ATP-bi ndi ng cassett-@8proteins, intracellular
structural proteins, proteins with sequences
responsible for targeting proteins to particular‘

a8, s inelop <5oTRRR 19 Sy 24 VaRtr DR RE s phOnaesPhytase.

the af orenenti oned proteins, with the proviso that the

39, Pl melhE prkpitiarstasnt e AR (s Akl s7ETenl i prtane

SSN6 are 30 excluded. 35. The nethod according to

clai m 34 wher Jn t he |n .0 est 1S a ne e
40. 153 Geihod Sggordnaed AGirhaa wRemt e de T hRRhardteR talat one or
mofdsroRirdt Fiimerebt fusE bR T aﬁtha N¢i Oa6EN- aifd Glermiriat onRGOd

according to claim34 wherein t he protein of interest
is a nuclear receptor protein. W 2004/031404

A1. PFFH ﬁ@g@@%/c&ir@ﬁ\@% cla%B@?uh_eF&hﬁ?Gﬂﬁ?% ACT QUisibrgrotet is human AGT
clalm roteirn o In rest. LS a ] e
or ¥ aphaknEEn AGH withiaaB B it Rt sk dh. Befign or additon.

wherein the protein of interest is a protease. 5 40.
The nmet hod according to claim32 wherein the AGI
fusion protein consists of one or nore proteins of
interest fused to AGI at the N, C or N and
Ctermnal of AGI. 41. The nmethod according to claim
32 wherein AGT in the AGT fusion protein is human AGT
10 or a variant of human AGI with one or nore am no
acid substitution, deletion or addition.



