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WD 2004/ 104588 PCT/ 1 B2004/ 001733 1 Methods for
Protein Labeling based on Acyl Carrier Protein Field

wotosthessBsivent i on 5 The present invention rel aP€B1B2004/001733

met hods of transferring a |abel froma substrate to a
fusion protein conprising a ptotein of interest and an
acyl carrier protein or a fragnent thereof, and in
WRHbdS Hor ProteinEabelily bdseehor AcyhCarries Posieae det ect i ng
and/or mani pulating the |abeled fusion protein. 10
Background of the invention Progress in understanding
ERIPHRNe Mvehtigh cal systens depends on characteri zing
the wunderlying interactions of bionolecules, in
particular proteins. Wile the DNA sequencing of an

TRE pRABhIIEVENIBR &laleh (@ FridBtids 06 triATerrilg 2t 1albdl @dnt A eubstrate to a
open readi ng franes the 15 033|b|I|t|est

BsIANRIPEIN GANRISEAAPY &?é'b@frfaﬁeﬁ%st EF‘GPB@I% qaﬁ"%we'ar?a ajffagment

Hekéd, aicEinlpaflicuR to mMpdHs Shichtigghe Tohipfite dbt@ciig and/or manipulating
realizi ng{thl s objective are based on the construction

the labeled, Yysign B5PISIei n that either allows the
purification of the fusion for in vitro applications
or allows foIIovm ng the protein in vivo. Exanples for
I of;t e 6xHi s tag, glutathione S
transf er ase, rmltose bi ndi ng protein, epitope tags,

east-two hybrid system 20 06-al kyl guani ne- DNA
érqsmsf'ah@#@ﬁ?@émgsc}empée)&m?'awl.Safstegﬁcﬂe@ﬁe%mon characterizing the

[ihdeyRGRRradibRd 61 Blorh&isElles, fi paiBulaF Sofiimks WHiRWEY BNA sequencing
all fhese techni ques have various |imtations or

af anipcrassingdymberaiproarse has identiiastiels gpen FadNadameR{ORF), the
Médsilitled 98 hard6rafizd e cbhﬁsp&ﬂlr@fpr&elrfs% 'v:vb@n@ 1@01% are limited.
carrier protein synthase éA%Sg o cataly

Most stratpeies thebala trFﬁ%ﬂ-’-frlgct e gisR %@9@”2@9 E‘H?ﬁtri“@‘i'on ofa

ﬁfsﬁinedrate(rﬁﬂhﬁt AHR} aldivsxhé @Gﬁﬂldéﬂoﬁ BEthe aha6h B in v1tro appllcatlons or
hosphopant et hei ne\; ﬁ ant) to a conserved serin

Byt fOUSHIRG 1 Frgteny Mot SPoes ot chion 408 1Sk o GrH Tag,

gruﬁﬁiﬁibné $ t%@@égéewéltoseﬁﬁﬁdlh@ 9rcﬂé|n 2épitopd ¥56) yeast-two hybrid system,
monstrate furthernore B/lgUSI ng coenz

%@FW@é’ankﬂﬁTW gyl aﬂ%fﬂ"aﬁ? e’iP"F H ag{gerbéfqreﬁﬁgpt protein (GFP)
filsion profeir. HBweesrV Il Mss& tWeRhitaéLhaVeOraribGE imitating ofdiBadvantages.

with nodified P- pants as cofactor are obtained. 30

| sol ated phosphopant et hei nyl transferases such as ACPS

Behrife L4l (1697) dhdl Lrarwalabhe Wdish Pme)wes%ﬁbé Ittﬂ‘eamgm B/\6bli holo acyl
97/13845. A net hod % transferrl P%é@ @%

BATISr R aythrseiREPS) 19 FatalyeR therostiranglaieng! U&dgﬁat'%“sd apo-acyl
Bérﬁbgpl_lﬁ%m Epe-AdR) b&sﬁta@ﬁm@ iﬁhécd@&tb@ﬂ* rfl‘@éplﬁdtfén@&ﬁéiﬁé (Fuﬂant) toa

of A u5|o%£rote| ns i s n lntern

L
PRSER{CIRFHINE £ G5 oo IPSBI 1o AGS. 366 5PGASBB Pant 1 coenzyme A
ae-ﬁﬁrh@ap&l4(1@@71)7é’e%or%tra§umwmﬁé thab ®yiusigddeAfyme A analogs, which

are modified in the P-pant part but still able to serve as substrates for ACPS, holo-ACP’s

with modified P-pants as cofactor are obtained.

Isolated phosphopantetheinyl transferases such as ACPS are described in International
Patent Application WO 97/13845.

A method of transferring a label to O%-alkylguanine-DNA alkyltransferase (AGT) fusion
proteins, and the use of this method for the detection of AGT fusion proteins is described
in International Patent Application WO 02/083937.
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The invention relates to a nethod for detecting and/or
mani pul ating a protein of interest, which conprises

w@emaetsssig a fusion protein conprising protei PCDB2004/001733

interest and an acyl 5 carrier protein (ACP) or a
fragment thereof with a | abel2d coenzyme A (CoA) type
substrate and a hol o-acyl carrier protein synthase
(ShehTaryof the ihsmibegue t hereof so that the ACPS
transfers the label to the fusion protein, and
optionally detecting and/or further manipulating the
|T@B€hh\%ﬁtlc5mﬁélalés U Direttioddbt @étetihg dndion endrifuldtmgel prbtelraof interest,
em desi for eco ni si ng and/ or andll
B o se Fortar o ERE HoieLAOTBRE PG AES & ies! fdkan acy
Q&rr%r f)tdﬁél@ PAOPYSIEA fagréfitTthero Ot @Ia@blédeoenzyM@ASSbA) type

SHP3take 29 2 MplocaGyLEAUE Riplom PETase JACH Sy of @ hameigdi frereof so that

e ACPBNGnSferd Iﬁ@ﬂéibdl toziheJusiorPprotemh, @n@foﬂtlﬁﬁeﬂ!y%%tectlﬁg and/or further
for c nti nuou noni t or protein of intere

FrarRiEgng the @E@édé‘d?émt B3R P GISE. USAGIRaPS 0§ Evstem designed for
ré@ghfingRinany hahdingehé pent i on. The protein of

interest incorporated into the fusion protein of the

i nvention may be of any kind, which includes

FURth&inite trﬁqhvmah irslgts a6 thenaidldf Aaesion pRItein kEMBEising Prdtein of
both with and_ w t hout secondar tert]ary

(isiest 3k 9 ACPGE pUrSMeRd MerRo! BLsichamginor alpeasipuler, the method of
YREATHFIBNAS (S Fbr PO gng @bﬁﬁrﬁ@ilﬁ?ﬁng\@ Qﬂ)télﬁ of lh%r@ﬁt &Gfgr éﬁntlnuously

the. invention are obtaipable from CoA or nodif

RPNAPHRGH RERIN OF Inferpstif Ko fmviyg dyelodthe '%h%a‘it%%ﬂ@f’ TQ/E in the
sdtisod &thé mvehwon. att achnent of a label, i.e. a
detectable marker. The invention also relates to such
novel | abel ed coenzyne A (CoA) type substrates, to

§|nQ>ff wﬂ’&eﬁlﬂﬁwré@ﬁat&dqnﬁ)hﬁé fiefon rir@teirﬂSfQﬁéﬂh%ﬁﬁo?ﬁmay be of any
h nt heS| uch novel

lﬁ'ﬂsW’r’"&F &? Udg " UNERA ¥Peﬁ’§ie$ #nckeptides ﬂfo%‘y/dgngth &nd both with and

witHe i se8dndapy, itertia Guakimarp sPlicttrae Fi gures 30 Figure
1. (A Analysis o'?@he reaction of 6xH s-ACP (1 pM,

6xHi s- ACPS (0.2 pM and CoA-Bt (5 pM. At indicated
tThepartictlar &bEQEQb&nz’ynfe AOBAENIpé ém:mtrtate% ds@acm th@nnethod of the

m xtyre an tion of 6
ReSrtarrerB 5tainantp B SepA TSRtk PR N e st & Inker with at least
@Jﬁélrééﬁ)ﬁt'@sné’fér fubhefattdthirfent aitd RBelNf .l @dtbdtiblaim#2RerOThe invention

el sl b bbbk GaTod Sulbbipscl ods o

Mdnofetse Q‘feréd’f&oﬁﬁt@ﬁhéﬁ@té@ u¥SLRA G Syt of such novel CoA type
PCT/ I 82004/ 01733 [ ncuql%teaed Wit h strept avidin and

SHpitakes: ped e'lf’b@%"'(tlhﬁrﬁ'ée offhie InYRRUGr nati on of a

stabl e biotin-streptavidin conplex |eads to a gel
i ot ted protei n. The anmount of
%ne? E)escnpp ion otJ tﬂé’ |F%ures P

Figure 1:
(A) Analysis of the reaction of 6xHis-ACP (1 uM), 6xHis-ACPS (0.2 uM) and CoA-Bt

(5 uM). At indicated times (t) aliquots are removed from the reaction mixture and
biotinylation of 6xHis-ACP probed by Western blotting using a streptavidin-peroxidase
conjugate.

(B) Quantification of biotinylation of 6xHis-ACP: 6xHis-ACP (3 uM), 6xHisACPS (5 uM)
and CoA-Bt (10 uM) are incubated for 30 min, dialyzed and aliquots of the sample are
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biotinylation is estimted by conparing the band
intensity of 6xH s-ACP in lane No. 2 with that of a

W@ 200pliess8ont ai ni ng i dentical concentrations of PCT/IB2004/001733

6xH s- ACP but no streptavidin (lane 5 No. 1). (O
Conpetition assay between CoA3and CoA-Bt or CoA-Dg as

ACPS substrates: 6xH s-ACP (0.4 pM, 6xH s-ACPS (0.4
firMdubated AvitBtstreptaUiniie & 4i3blipdto 8DS-RAGKi(lage No. 2). The formation of a

IV ETET W TRGS R TS T A
tbiatinylatian is Estmateddtyi coenpzirigy e baridaniehsityesf 6kH)s-AOPtihiane No. 2 with
AR EERTROV IR e e i

WMeeng x represents [CoA]/[CoA-L], A an unspecified

TRLEbARR R sty Behueah CoAR ek Bl 67 Charniaas AGPS subsieates:

ﬁgﬂisi-/‘;‘d)le (0.8 pmrmm@mt Rgo(gm ?ﬂ),deUA-th or %%A-Pg (2 uM) and varying
cat co C -at .and of 0. _
%RE%&HF?%‘E%K@%%&%WM 2/Bea¢ P A0 e glrorseshigbeling
gl:ete(tmirﬂg rb@t(vveugedn&ﬂ%tﬁ?@ 'Ifl'i‘e&félaﬁwisigﬁl !ir\t@ﬁéit?é%:il)_@ﬁ)ﬂqe Wastern blots are
ure 2: - ng o fusion proteins o
eleta BganstiCorlicahebl Mabely el e e &b r e, where x
yq?eéem%/dos\]/gxm-exsg\@ mgqnmfaiﬁléfleonrdgérglana Bethb 28 /ML
i or biotin follo
TenlBtears? dntédetieaepinmtei tnsial TiengPeciiagy canstanys oiis for
(KK Food/ Lot/ Kilioon i Aritl 676, 85 o G V) SAREFR RN HD, AP Ro significant
gjg) .and ﬁgltﬁ) ar e tfhe tr%wsm SSi m crographs of the
GEmingtion, petwega freg angy eﬂYﬂi'zﬁﬁ)’%,r‘])Ar espectively. These
experinments indicate that only the yeast cells

ressi ng Aga2p-ACP are | abelled. Detail ed
ption of the invention 25 The invention rel ates

(AFy Laﬁﬁlihfg of A?P fdﬁ?ﬁ poteigs an délpsurfRes bﬂ&e%isi.ﬁ?;o?escence micrographs

otein of I nterest, ch, CO se cgontactLn L.
Bl et ColB s Sb8 Aot hich % b8 Ba P 86t Ui g biotin
&ﬂMng Pﬁgfré;ﬁaviﬂihaioe'tdd(%olﬁﬁ&)nt dotsdD]. r(%gf@@? afnhftg?éaﬁ (Bydubwith cells
a apel e CO supsirate .an a
Aot SRt narEAZAER, (ol itk o e L3N RisHRy Tiffograbns of the same
llaamplleegsm chs*)epecpp),sesﬁelaaweuacrhtabﬁeﬁ@ﬁ&t : dnt?iriaﬁ:gfe?héttf&lly the yeast

e to t Sl rat el an 0 | Oha etecti ng

SRl S PregnAsRZB AT Er 3??"%8'the Uabel ed fusi on

protein obtained using the |abel in a system desi gned

or . reco n%siqq and/ or _handling the | abel. ACP or ACP
ESAPLINLO VEPLON h the biosynthesis of fatty

aci ds, polyketides and in 35 non-ribosonal peptide

nt hesi s. i s posttransl at.i onal nodi fi.ed by . ,
R IR relfds (o RETo oL AW ol mERR g afpftein o ntrest,
MM$bﬂmﬁ%imm%¥Q?gggomPt(%éig gbmﬁzifsl@d protein of T\tﬁi‘éét@ﬁd an acy!
WD .2004/ 1 oenzyne
EHBOTOISID L) 5 o AR U ock i adgpieT BERomie A fo e
plitsstrpteoqraind Rolo-acyl carrier protein synthase (ACPS) or a homologue thereof so that
the ACPS transfers the label to the fusion protein, and optionally detecting and/or further

manipulating the labeled fusion protein obtained using the label in a system designed for
recognising and/or handling the label.

ACP or ACP domains act as carriers in the biosynthesis of fatty acids, polyketides and in
non-ribosomal peptide synthesis. ACP is postiranslationally modified by holo-acyl carrier
protein synthase (ACPS) which transfers the 4-phosphopantetheine cofactor from the



10

15

20

25

30

35

theinyl transferases. It has been shown that ACPSs
possesses a relatively | ow substrate specificity

w@emaao43ss1g nodi ficati ons of CoA at the thiol PCDIBRGH001733

t he phosphopant et hei nyl noiety of CoA Taking

advant age of this, ACP fusion4proteins can be

specifically | abel ed 5 by incubation with ACPS and a

@oénzime A&t a'conddradd sminelresdmehef ACPACRSaatehasplalled iphosphopante-

h f
TR B s eD BT bR DIR A RS Dot % Bl Gy dam substrate
specifidtyroeacerning ohodifivatidisPof Jdreat tab eliblighgup of the phosphopantetheinyl

|ndet§8?§§nt f' t%‘? 7 tukﬁ#ﬁg g‘{@gaxsﬁoglfdrg ' rot &)iegs'fpe%igcally labeled

rmwtc&ubaﬁon WitWACPIS avidea ObAtdbﬂvattM\@ tit EErrleé@Eé labél \édthe phospho-

acceptor for .a tive

SPn e TRietd g RN ls Foniteted witihadhosbiesanistasing mofety to
(thé'@orﬁ@%)i sefiheresitive of fie ACRIHhelabélfing B&ndependent of the nature of the
Eho‘%gho%%gt etheinyl derivative to this ACP. 15 The

P and phosphopant et hei nyl transferase are

used i nterchangeably herein despite the fact that a

h t et t f h

B Teie Ao BT RS e o8 A0S 35E2 ol 2984 e o (e
gmn)lmanﬁae@pm fdrad [bbbs@ﬁb@brﬁé‘tﬁélhﬂﬁ‘deﬁvél% thﬁtd?@rnatés fidiea CoA
BN 858 Sl B ABERL G s R aalr  n Prosphopartety
Uéﬁ\ﬂﬂfvélt@ﬁﬁﬁAGP,e EntD, participating in enterobactin
synthesis; Sfp and Psf-1, 20 participating in
surfactin biosynthesis; Gsp, participating in
ghamérmsCMBP§ahd pﬁw’sﬂ'lbpémtétheldyhﬁfﬁlsfd?ééé arel yzat iintérchangeably herein

{}ﬁpbl O ﬁ\nt( Egﬁlm f [o WB?” I %tl’?ﬂa%yl r%nﬁ?mtégglhtgrrn%logous to ACPS
lﬂ‘oﬁﬁ& rtiob‘ie@d(ﬁ‘y pmdnﬁxlﬂ’fa@do{mt parﬂtlpﬂbln’ﬂ@tt%/ racfd%'hfhﬁfﬂslt}dle rather in the
) es ntion .inc e of al
RisBRtResls o Bayribuprnd Eimirotatal. 1488 igmpiesgBusithphospho-
pharteteiryl framsferbsescarei Entb pill‘melptamg‘rh/%@férélbébﬁﬂ%yﬁtﬂés@rﬁfp and Psf-1,
Bﬂélt()ﬁ?{] %é @gstugémctk@ésyp osts:er%Bg:qu glﬁl a 09 |g|rr]10§ g‘osynthess
h¥86) sarticisating i yeindGRSyhthesis FBIi, (p@}‘tlc(lzlp@ﬁng ﬂlﬂfacﬂﬁélrbc)iosynthess Lpa-
es
S RdhatRa il 4 Blogbatiety and Nents pRriealiss Bicsestie
biosprathgdis tThiksingaritioh ésdlrles e uie @fQﬂlO&IHZSsgmlﬁthda dafbeilr_lgdscheme that are
esi s nt hesi s an epsi pepti de

ﬁé'ﬁ‘f) gaygto tﬁﬁ‘“&%ﬁ?’ﬂﬁf@’?he posttransl altol oga}o
nmodi fication by ACPS these proteins have also in
g g [ -
mwmapamepsa‘rdmyE ool srtanyi ACRS hmblﬁgo%s)toahé ACPSfrom E. coli as

Rl atambarot st 981, s eides Prelenmetoay Refiainalag infaty aci
synth@aist butatsodin ?p)wtykét&iﬁ@/htt%lsanaeﬁMS@hﬁl pé;ﬁﬂd@l sryn(h@slsl &mino acid
bifeds andorbipelte Sy, I Riion odhé ponbariiagat edication by
A@B’Sl thesedprbtmsomawb@sm mfcomfrtcﬁrtasttthey fone Regyl-pantéthein@IRiblesters
evﬂh different substrates and that the phosphopantetheinyl moiety is attached to a serine

residue. In their natural function the ACPs might be the domain of a multi-functional
enzyme (as in type | fatty acid synthases) or a separate protein (as in type |l fatty acid
synthases).
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the properties of a label in a system designed for
observing the | abel, and includes recognising the

weantiicistar | abel, finding the |abel in a partPCUIE2004/001733

envi ronnent due to the properties of the |abel,

optional ly quantifying the |adel and the protein

attached to it, and 5 optionally determ ning the

fiDetpetiriy” @teant obhavmr'g thelabalandaheprdteinfof interestaditathedbiodt based on

PP s of SlEbeb st o PR O e M, o Tt g B ces

recadhising thé paltiablar Iaaeldflmdilﬁg fhieddiss] in a)bantlnmlar estironment due to the

attached t.o n th f alab in,, .
BirsBdine Lihaber SaPaBhatsPy B BB FisLAR Bie otefy lachet to t anc
sptiaraily detrihirg thepeopeftsiof e mrcrcbemhmgnmat of the label, and the like.
environnent, introducing into another chem cal or

bi ol ogi cal environnment, purifying, i.e. separating
fmampulamg‘ftr@éiawrﬁadm*rgxdu (21075 arﬁtdtheimtbtélntdfaﬁerest attached to it, and

iiees hafesR B bR TR B eesielicR intergat atbiob s on the
pRAGERIsDf 20alss irt systenal Uéﬂgﬁehﬁoph&mﬁhg keslabél, éﬂitﬁnbl@l@@é separating

nd/ or, of. the protein aof in es the
R o Eheige i LB nioaient S §bved ity clpper Sisgpiealas biotogial
anvlmmrmfpmgmig 4261 separ:‘atuag ﬂo{rﬁ%nvlﬁéi@b%l@e Bfoducts and impurities,
i.ca a a in usi.on, progei
[!%_519 L&\éeech Iaj}eéw?{lagﬁg q garger, caplact h'uchemlcal or
bi@tbgﬁnah@aa@bﬁl@gﬁ%sl t6 nidtify EHVpropevies bf thé |dHeeahdbedf@le protein of

S|on , (2) labels which aid in manipul ating
%ref §F%ﬁ‘e§|k8tei n by the physical and/or chemical 20

propertles specifically introduced by the | abel to the

3H8 it s iodhel et s, asTore Zpplialbt Ry taiS o Boplications and i

ﬁé;ﬁaw of @ﬁciﬁﬁélfy@iid%dalbﬁtl)ﬁ lhgellngkfeélon Ehﬁelnéfwttihm labels which are
used t

|
GOl RESspan A LG Ao e Garoament ptiie Bbeted fysjon protein,
(:Z)ﬂétfm Which aldift manisuidtingnhé ﬁisfﬁnﬂﬁokm tyntae phgsiedl add/or chemical

Rlésgle %{)gélﬁéﬂﬁ}g ﬁ}q;@hlggsdeg\?thgr{% chg fllxl%cltaq.'ntgrgﬁe?r? tﬁnc?]ongl (3?Pabels which
pialrit patfication bhigie MEidroprotin thrdeyhl thy prdpeﬁlesmstramdd bPthe label. The

ur,i f i mobi | i zin intere
st nern orp ke LB rgBES AR eRlensroBRE Bt vipp and i
vivbre&gan cells.vi vo due to the | abel attached to it in
the nmethod of the invention. 30 In one aspect, the
present invention provides a nethod for continuously
Fomhdrotorathednveption edlated fo thetuse @$ & fisiorvprofein 6mprising prdtein of

st B AGP 3Rtz mephine Re st Readf pgticyir, the method of
fhedigvention isegeeldor putifyienbeiringsbilidrigha proteibof intbrest asriigrydBRtinuously

i VRSBl 8 S MRS bR o Bl RSl e

el diafamsihesstionhe |1 abel to the fusion protein, and
the label is observed in a system designed for
recogni sing the | abel. WD 2004/ 104588

Drld &30yt dréSéht irfvention provides a method for continuously monitoring a
protein of interest in vitro or in vivo, wherein a fusion protein comprising protein of interest

and an acyl carrier protein (ACP) or a fragment thereof is contacted with a labeled
coenzyme A (CoA) type substrate and a holo-acyl carrier protein synthase (ACPS) or a
homologue thereof so that the ACPS transfers the label to the fusion protein, and the label
is observed in a system designed for recognising the label.
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In a further aspect, the present invention provides a
met hod for manipulating a protein of interest in

WO 260004588 i N vivo, wherein a fusion protein coPEI/IB00N01733

protein of interest and an acyl carrier protein (ACP)

or a fragnment thereof is cont@cted with a |abel ed

coenzyme A 5 (CoA) type substrate and a hol o-acyl

carri er protein synt hase (ACPS) or a honol ogue

herepf so th ransfe el ta the .
1158 ifhep ot ahe kitepvanR Bl Eled mitod Tormnpdifasprotein o
irtteredt in wittdher ip lniys] wiadreimreiusion pFsteindMpPisIPY Préteidof iriterest and an

i et e AROPEE o o Rentiaier! siopiaeBAIn 2 apad goenzyme A

ROsAY tysasilsrats arde hblakelegriat pretsinsyathase (ACPE) 6l’fuéhomologue

e o AR AGES BiTBror Hechil 6 B figon BratPReacnus fusion protein s
siamiptilaiéd baseda thephodicdl aad/or BvéHichiQstopatEésef the @abel.

physi cal and/or chem cal properties of the |abel for
purification, and cleaving the fusion protein

ihe panﬁ:ulef a$iiery,ititd pigysioal amdwdsm\@me@brdp@ﬁwseﬁthe |é5e|lalnova efficient
I OVI

Ruteafon o Bniasisied BrRE PR Dsasihe prencel vemiapraciorigoly provides a
memw of p@hfwrrgt@pmun aifﬁldte?ébt @91p|brf6m|i|hg tHe sﬂé;ﬁé &fithe Mé@l%)d of the
0 on.a $oll

T, DS Moy b iehs g o o i 1l 40 punfication, and

kiebgihg thecfosian Yrdteih théredltertprPading baile RbRINGT ifBrdss
attached or attachable to a solid support, wherein

the hol o-acyl carrier protein synthase (ACPS)
1 angther spedeg thepelestdnidndbn pldvides la&n@tﬂb@bﬁiﬁirhdbi flision

t, ACP f h t tt ached or
B GomE(isn BIrAR o) ol A Eh sV e AP RGO 8 fipgment
:rmréof@nlaagontersbppbrtmmﬁ meﬂfodtcbﬁ\pgﬁmg @E)Et@fitmdlthg\kﬁm@hprb% with a
IS NO | a e (0] e S |
ek seRat b (bhbEbod shiate hichs atesnd of SuRbet agold
emdrtatambmh tﬁ@ﬂﬁoidmym aarﬁélopr@teih Writlﬁhs*ef(ACP@) krenSBRIARE label so that

il t
s ceBloats perdii B e ARB AV Btelt Which o3 ey RAHERRRR o can be
binssehadrly dt@ghdetothy @bl&f&dp}bom Ih @@h&ﬁlaﬁ‘ @rribbﬂlm?dﬂts éﬁ‘ the mventlon in

BHRB3R fene!  BSE iR adnthen i Be soldstripeinegnsizod ay Tnive the
apiber tep obtortadting theiabelet IEFOfUBRA prr@tatmanntroﬁqe\sbn@kupp@rt so that it

tt ached tt to th t
BT IrgPaiRe s S PPORe 4 Biect riefBRes rigbBiibronts of the
hwentioh thehaml Inlia;/ blaad:dvaléhtlj@aﬁﬁdhﬁd wdweaaoltnﬁ ls(]ppcm’ either when the label
tr urther aspe e Rres
BRI o o RtleduShib i : o Tha5GS oneBerther §ra specifc binding
painttie ﬁmer bﬁtﬁber of Whiuio isattaoled oredttachable td the sbiie@ sﬂﬁ:‘dﬂﬁ either
PRt gt B Sty PlhebmsaRs. e uatgielseatlc BRI frit §E5in and avidn
&G trdptesiidim. proteins pointing to the extracellular

space. If the labeling of the ACP fusion protein is
done in vivo and the protein 35 fused to the ACP is a

6] @menﬁﬁ&am predértiimuentidreprétide® amiethdd td‘l@bélWEFDfﬂmon proteins
BB o 52kl e 25 DS Bl o ABE Rl i inchuces
14004 2l @8mPartenis| dBaRRH &9 Wl 38 of ACP fusion proteins pointing to the
extracellular space. If the labeling of the ACP fusion protein is done in vivo and the protein
fused to the ACP is a plasma membrane protein, the ACP part of the fusion protein can be
either attached to the cytoplasmic or the extracellular side of the plasma membrane. If the
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| abeling is done in vitro, the |abeling of the fusion
protein can be either perforned in cell extracts or

wowaoh/1miss fi ed or enriched forms of the ACP f uBCDIB2004/001733

protein. The present invention is based on the

realization that specific attdchnent of a |abel to a

5 desired protein could be carried out by constructing
dabfelisg srdogmedt eifro, thetlakxsding bhihe fpsiat priotein cén be edheagterfarmied in cell

e Ve Pl LB hRe afie hEBEely of i n

or "ACP" has the property of being nodified by the

e prosaht ing@hene pBSa G B Xk BRR TRt sodeticidtigrnBnt R4 tabel to 2
fdbe|redd bret?pmctg@ bé aaleifed @eﬂhwmsﬁtuétlr@wf fubldwcprateBﬁweitwe?n that protein
ue o r a fragmen ere or.ni ng part o
ER TS B 7 apdonfer AR APPLY = Graseeitidurtee " ace i s,
for exanple, E. coli acyl carrler prote| n which is
bed W i d f
TR B PLerRTed BiRlgaTon, i adM Gare AN & AGE: DBS e hBpgR of being
aﬁc&juﬂwmmhahdlowl &E&rlemdtelrfsyghﬁse ﬂgeszS’ﬁge aawgy thalBbeled 4'-
escri bed in

AhSSProgsSBeS FeRBTRA TP e ARTRPRIB O DA RgA") o a serine
residie SFACHYr a ﬂ@@ﬁedﬁﬁemﬂfoﬂhmg épartrbf tHeefupion pesieid. Mfpreferred

Rbodfis. Ak 5o 07 o 5 <l SRR By ideRcribed i

Rawvlidy Bhe Cr@)en\/rl9924 endfreferepice®ther@n.cHewevae, diérthcyl carrier proteins
tions .or, additions h sti

t yt
THBB! b Seh ol % i SR o RUR ) SPesiohybes species
ldeberibed |rgG§hh%@tFmpa99'%toE ehyACPhalving the pespet of being modified by
. er_variants o e
BB Ay Bhei i R PLrsPieF ALY RbpeSiGRiun 16 present
iriveatiors WOH &6o ineludee vatidnts élQF\NWditylpamCﬂ:’ wakch bﬁa)pdlﬂéit@ﬁﬁil'tue of one
In r ot el e er| techn n
Bk mere A erachy SRl SO ortlitRe RISl Fgain the property
otsErviay esah(hcceiﬁtbeibt |abeludaaapﬁ¢ﬁphbpaﬁqmemeﬁ tHeoteaction catalyzed by

PR (it dlara 56 6k, map e hatebal S Going chigugs well known to

Wuse skilledtnetha atthACPasariaRts hes/ bﬂu&oﬁlﬁx:ea&hsrﬂ'g p}btelim@nglneermg

h
PP RHSE Rabiy b Sifod bersin a5 Sulie Belbhie Bl ttiiE bgperate and
delecivadw sicsepton spqudnees &l trentfedomméd 4tprosphdifantstheif® the

SRR Y Y AR Honf e 43l so 4 5o e o

welobrthe presphbparttetheine erivhtiveieattachet eandwhioch eatih the function to
carri er r.ote '1 aﬁ(%éhas s ar.e known, such as ACPS from
RhASPNPR

BSESAL PY SP¢ IFMEIYS Lanbal ot et al., 1996,

or any form of the protein which can be enployed in

H]Brlg fefqegébcigﬁﬁg%,: tﬁgA Viis,gtgg gt hatlatlg\f?éll Iot-qpé(rcarrler protein
pymaﬁeﬁ\ﬂhudﬁ |sam8bﬁtmd lﬁﬂ_ehwdoaﬁﬁdl WblsﬁQAQQQ' }”&Bﬂ&eﬁé@ﬁés &Hegein.
so _knpwn, as phosphopant.et hej n nsf er as
FoREret BeT O R RBHeT SOt symipges SraRIOuE: ShD a5 AR from
Bav#ins subiilis dedoritdes int lenbidst edhl. 1998, Greargrfaim of ’thésprtﬁtém which can be
r esent

BPGIRR O Akl P an nreydRLb a0y BRvEirgiproperd ot mdcitying AcP
ueintbdtau@ee MRS pYE3en08 4f Aot ttdNCTBbeBAWHK. Ohee8 ACFSs are also

known as phosphopantetheinyl transferases as described in Lambalot et al., 1996, and

the present invention includes the use of this general class of enzymes. In the present
invention, holo-acyl carrier protein synthases also includes variants of a wild-type ACPS
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which may differ by virtue of one or nore am no acid
substitutions, deletions or additions, but whi ch

w@eookl10456% ai n the property of transferring | abr¢EIB2004/001733

4' - phosphopant et hei ne specifically to the ACP fusion
protein. Other variants of AC®S may be chenically
nodi fi ed using techniques well known to those skilled

whidhhaaydiffer Aﬁﬁfmy af orndramor@yankiifo REid Gubstilutiohisn@elStions or additions,

BBl s i Ao okanatemns baled 8- iisphasaSibeine specitoaly

adthesatrR msudaﬁmfénﬁ omﬂqter:Vériegussf c?le(CPS ﬁi%}?fbéfcl"@f"méaﬂbﬂicﬁiﬁled using
| e

t
Seipalios eGP b Se siifertn e ARIAGES VRPTEY bieybRreguced using
/pea?&n@ngma‘emﬁg l@f:hrﬂ@uré?d ldmttbméSsmne@ ﬂé?scﬂﬂé’rﬂﬂéramﬁbl}écular

e to accou ortantl f3be| i n
g

F‘M %Q%‘PEﬂﬁe am‘ 6?'%?%99"@ §'°'8ﬁ3 f"r’iéfaﬂﬁfég @%3'6‘# rhe
fEsbhntetheireao AffRréntsic Bbficdsn its apo form

@ef o@gbl rf!\belel ng0 Ifrt he % féfgl on Sr otein is
expressed in a host that possesses an endogenous ACPS

Faptheasiseting of Abpsué}&PFf h®By ACPISH ﬁurﬂﬁeraof%@h§8ér@h&1s are
for gosttransl ati ona nDdIfI cation the ACP f

BA¥RNERGPAUSH tﬂ@“e{'f‘tolaé’ﬁg't'ntp'ﬂﬁtl RpPYarBlotrRdaPelipg Oig‘et"}‘@:’ fusion

@&ﬂélh e&lic3A the P@sbﬁéb oftRe WOM PArESF thd AEPUIYBRApRStein in its apo form
j cation fusion proteins different

QSTOU? |38ﬁ@9allféh?)'?@5 Jusian Prateia iy expregseddpa hestifatnassesses an
‘éhd@dbnb&s ﬂ\@Pﬁtﬁéﬂ édc@ﬁfs'tbfs W@b fusRH prétéintdic AReaRffof he

orthogonal ta the biochems

Bpstrhgs el Magfication dpACT 10 RESiSIn CRPE o¢ 381 PariallgHocked for

frdddsired rﬂdéilfiéaﬁcbrg Tofrhigmfize B @ibariidd ﬁmbalflﬁétlﬂhrbfmsnon proteins
when ex resse as a fgé_llon protein in human cells

f|ffgrrnd seljtionsarg REARPSe BULrARAr R isFhaser whighds )lgtpeé C|ently modified

bgmmopsqﬁ fHefhdé!t . le iheadcr drﬂw%gﬁhéi‘f@fﬁertﬁéﬁhemét@éf'ﬂ%‘host For
ACP.in usmn@&oems

SranbareAGmoBE Gol oA aPATegHs B sidagicant GHent Hyghe human ACPSs

WwieH expreséditad & fusiini Bte inMRRTdnYcehd e;eé@Bure’Bﬁ sblbcﬁrdﬁCP
alt hou h .t he tﬁg(}%&(ﬁe&ous ACPS js present in

QUBTE¥Pr §%°¢8fr BloniAfRfeinayt {%38 o th@cﬂfe@'%inaﬂt formation of apo-
PIOH IRIATP fuglh proteds!t porhﬁ(aﬁr@ra a¢éredprékdion bp&m.éJA@P from E. coliin E.

PApfRGR I adotision A GPoly SEERE R PNE-AGH: aitipysly e ebgogenous

PIOPISEs Présentinttheye dellesent ed on the surface of the cell
or the ACPS and the CoA derivative are introduced

into the cell of interest using techniques such as

FoEtheildhefifd réﬂtbtlorSQ\GF’lfdshfh ﬂ?bt@ﬁ\%ﬂiavé @lé@rtb be %onfabﬁéd W|th both the
referenéetot e protein part of fusj on_ prote

GPYesPPALINg ASPS ang the &afy rtvgtly%a]h@d@pbg%m@tﬂq in v1vo appllcatlons the

mlwm@iah pERSin &méttﬁ@e ptdsaﬁ@d@fn tﬁ@}éuﬂféﬁégiﬂﬂwe’iééil &%@Acwstdhd the CoA
wi t hout . s rti arry uat er nary

gw\@m@[@ ingphcs @?t%i(%?éj' f iferest using teghniayesiauchiagamigioiniection

am no aci ds and up to 2000 am no acids, preferably

EJ ween 50, and, 1000 fam no aci ds. Theag{)rotel n
rhihePRsenbiovention e rsieranseto heRrptsin » She &4bian mrptsip with the

noP igifsiiedto meqirbtemsoﬁo|%ma@§an%fae§ df 8y Iength and both

B3 60 Ritholtspaiery.dedasr dhpistraT st chue B3 prolrably consiss o

lcagBinieRRtdnfiAo 8tiBSahd Bp & 200TamirbRcRisNpreffraely BEfvecB0 and 1000
2004/ 104588 PCT/ |1 B2004/ 001733

amino acids. The protein of interest according to the invention is selected from the group
consisting of enzymes, DNA-binding proteins, franscription regulating proteins, membrane

proteins, nuclear receptor proteins, nuclear localization signal proteins, protein cofactors,
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anti bodi es, nenbrane punp proteins, nenbrane channe
proteins, nenbrane carrier proteins, notor proteins,

wEe@iad4388 i nvol ved in signal transduction, nucP@EIB2004/001733

proteins,, ribosomal proteins, small nononeric

GTPases, ATP-binding cassette9proteins, intracellular
structural proteins, proteins with sequences

@ ipeies, detnbrame p@np rdtaigs imembiane chahrtel pedtéins, whé@nbrane carrier

cellular co r.t ment,s, rot ei.ns .generally . .used as .
Phaiets oBEPRRng pratains Ivahved Mgl TehagdtiS quicineratgins.
tribescﬁﬁé]rpeqitéitnkj s?ﬁ@dnommﬁ@iimswam, A@-mmt?:hgncas@e?é prdieins,

1 NnsSi1. s 0 one, or (e, .e.dg. one, WO OfF ree, .. .
Tcalifa uRien iRl ardgnS it vliHeuacas e Rersibidbr Bdgting proteins
wg?r@pmlar dfsa'uplatk c@ﬁpﬁfﬁ?entéﬁarbiéir%tgéﬁ?tdll? ub&d by labkRer affinity tags, and
protern o I Nt er es accordl n e. 1 en 1.S .
DaMetsc S PO RSS! e SteREntned RIS L GEdusin protein may
icbadIst ot bas e moks; edy. o8I diierek | proteths! dfitedeet faB&d to ACP at the N-,
tran ring an al yIPor aryl group other than a

er
ek 'aﬁq&]%m(“ﬁéq - in particular a glutathione
transferase (EC 2.5.1.18), 15 or a kinase, that. is a
ansferrin hosphorus contai nin

ransferase t r oups
ﬁ@@faﬁwaﬁh ﬂr\%)am"aaf interéstackordiae e 1ayertion Shegiected from the
grsupconsistigemt or (EC 2.7.1), such as a protein kinase
with serine and thr ine as the hosRhoryI ated target
SNEVEeY & Hé"%ﬁﬁ@?? gé)g ZS e iSH?C'@gﬁ trahgfgedse drapsigeing an alky! or aryl
grcﬁm otesrhar Emethyl gloup (EC 25), th pati@drmegiDatiicitratisiaase (EC
7.1.112); or e.g. oxidoreductases (EC 1), nore

EC 2[
&%i 8)c an oxi doreduct ase acti ng on peroxide as 20

@ﬁtﬁfkﬂfﬁeé, tb&gfs & trbhyferdse t%gfce:irrgriélq‘bfbgk?u@ BéMARiIng groups (EC 2.7), in

cytochr ong er oxi dase .11.1.5): or_e.qg. o

R%G'lclﬂllaég &napg |té)ap afﬁ?ﬁ@' éﬁ%?? ?Ece&tﬂjﬁpcﬁ-ézb%a@% #$1§ PEriein kinase

Ahestins ahPihednie ab the ,ph'bébhogg”létbb %I'Eéf sifés RSB tdte protein, e.g.
sugc

nonqQest er drol as EC 3.1.3), ch as a protein

SRS Kb e MOMRBRIEE D fry A7 Bic adyio e &g AAbIase gES 2.7.1.112);

by d.{gobmaér(eeuagwji Ee ’r;,omdﬁet sp’@zlclme ahﬂﬁ%rél:ﬁmt%@@fzabﬁﬁgs&q p&roxide as
ro as - | artl cul ar a cas Se, £«

BRSERi B T B eular B e oo TP e PG AEC 1.11.1.5);

bPPIGERERBIaRED(ED IS moke §peciicar Rydpblasdlactingnrtester bond (EC 3.1), in

[ na,l biti nﬁ NMRNA synt hesi s, sgec@dgal |y a protein, : .

PARiCHRT @ RRPSHIPTIR FoRRRRCL I Rless (EC 1.3 sugblas 2 prgtein phosphoric

Pﬁfnbésw% Bydrolase; Bi\lé\rlylt:lﬂbﬁs@@yd?ﬂwmy septitié boh@,(_é]lcspfk‘hbﬁh s peptidase
ranscri n . regul a n roterns, nore speciticC

of BWZ%BPPB'%bgﬁq“)r 'é‘g%aétécé’lﬂ’%ﬁ%(ﬁ?@ehs, in parltoi cul ar

DNROBiAdInG prdtding aRGre Specifie frahriptorc @PEatisBi Hrdteths which are protein

el RS 3R St e i TABE MEn symvsi

i ENcoNEiRipaititlah €le DNA-bIFRIiIgy ¢diR4ih lof theTRIXArRSRINPT Ot ei ns
romthe endopl asnatic reticul um ER%_ menbrane, in . .
HaRaGri i EOHERS B i a1alP SESHUE by sstploruSPeRprtrGiefs. i
paniaslbpeaidcAptionTeprebsst Priteins wohtaitfind & &yptephan/aspartate repeat
tﬁ{q@cgsrrenbrane protein Sec62; 35 or e.g. a protein from

H&mi | y of 7-transnmenbrane helix (7-TM proteins,
Fdnebrame protdins, 8.g. imeMYraeprtdndstoMngatfeddt @he irnsmembrane helix,

%%FI lsggci |cer%eer%r%51e &)%:t)gflr?% ’fro;nnthg %Hici)glgslrﬁartict rgggu?ur% ?Eﬁ) rtr)llerrr]1 rane, in
particular membrane proteins being active in protein translocation into the ER, such as the
ER transmembrane protein Sec62;

or e.g. a protein from the family of 7-transmembrane helix (7-TM) proteins, more specific a
7-TM protein being a G-protein coupled receptor (GPCR), in particular those that bind
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WD 2004/ 104588 PCT/ 1 B2004/ 001733 10 nacr onol ecul ar
ligands with a nol ecul ar wei ght above 1 kDa, such as a

wOoroab4sss, e.g. human, neur oki ni n- 1-recept or PEINERPO4/001733

or e.g. transnenbrane ion channel proteins fromthe

cell nmenbrane, in particul ar 10 gand gated ion channel
proteins, nore specific a ligand gated ion channel
mach&mmsmaﬂ@ahdsmlth a mdlecfiralaightabogel ¢ kDassudheas a mammalian, e.g.
Berotom n_r.ecep Na or e.g. nenbrane receptors

pPmap. peprpkinigy r@ﬁ?ﬂﬂr dnd G protein coupl ed

bEE @Dtralﬁéineml@rbne ian. cfﬁﬁh@ﬁr@t@m@frd’fﬁﬂ‘br@n @nemﬁtﬂéﬁé ¥ partibular ligand

Eg{?fj:é‘ﬁj lcl?aré}pfg nHr%? E{o&a géjec as"gtqfﬁl](adoargg lgr:l gg J)pro?elns sensitive to

Bél@tcﬁilrﬂ&‘su&h amﬁet@rétanhlrycsﬁorts-ﬁmscrl ption 10 factors
nore s

i fic nuclear receptor protei fromthe
PO JegTorane SR PRIl lopCARBERIS PR GrprPIRiA GRpled; rRoeptors
pRélgl péﬂoﬁiéomanhéﬂnbfafnefp?&@mbolh paf it fent ywakt, ¥usH as the protein
ter estrogen, receptors, such as the hunman
§§¥ %gen recept or hER; nuclear |ocalization signal

RUEIES r@BeptEisibleRs, bg;enﬂ%l@ér@éée tOGrblefhtfioph thel fﬂﬁ\ﬂ}l' of tFaH¥eription
ée Siman Virus 4 protein cof act

cprs JPBIEEIPRSITiE BHEIEA PRt rPfaiﬁrt?JrCtm wes@auhéﬁt:l@%nﬂ inducible

traﬁédnpﬂ@rm%fctdis S paditulaea nusiEa recéPIBIOTGR e fatifR®ESteroid, e.g.
nore specific nenbrape-adherent snmall pononeric

080 recepigrs, SUFRAD K WMANRSTRAEN FeaePioy NERTP- bi ndi ng

ABSE& 1b&alizARSA) sighiad bRitdlAs, sBclflas theMllddap I af#d4Bn signal from the Simian
[ esist ance protein; i ntracel [ ular structural

yirde 80 k3V4hor e specifically proteins of the

9isd?télﬁ ‘é@fa@id%} e.4MFéteing CosBRH A @biquitil SeqRNEY Irptﬁblagé'ﬂlétlc structure;
tin; rotel_ns with seq gnces responsi ble fo

ﬁ@?@&qnﬁﬁ‘eﬂF& E1858S(0PT §PESG g Mbre-ghgrent small monomeric
CTPR86S, W:asmembgr ofttllQe RB@féﬁﬁllygl appar ?t ua g he .
smatic r ul um m tochondri a, e
g‘ﬂgstﬁ%‘? IR ARSEHR %‘?’8)( prat 8>9r §6?|L§“P'%F’B{9efﬁﬁ'§ta§@% BROLRIM:y
e delRffarstO6tuRal Brotéihé,inlore ¥pbéiially @rdteiné bEheR§foRRéleton, more
g{)otw i Vi n% a‘ 25 fl orescent signal on excitation
gqiicaly Byman & BP@S’F%\’Cﬁ% &%on, in particul ar
P*dt@ﬁ@ﬁ/ﬁﬁ@équé%@é %sBénsfllSIQ'fﬁrttﬁ‘@eflﬁ@bﬂol/eu@fé%rt%laq%@lﬁﬂar
| uorescent proteins (G-P), such t he | uor escent

EQ@P%rtrﬁe'Rtﬁ(ﬁ\ﬂ t8§h%ﬁﬁ@hﬁwr%tyﬁ rihe ﬁﬂ%‘?‘%&i&%m refigubra (ER), the
irRGERONdria Nfe PRI RePbrahi %Baﬂ)éféx@cﬁmé he

af or enent | oned proteins. 30 Furt hernore, the protein
groteing 8?'195?"3/&@@6@&'?{{?'9( o affinityitagse $tg- 6|H°re§c%"é IPEC&?'@E giving a

AGSBEEHNN Sigh& onSéXeft&n With PAbE Vlgibi%dlaﬂé@tlﬁ baﬁlct%r fluorescent
interest are those present in human speci es,

peotains fremiibe faml@wépwnamswegl ﬂwwl’p@'@p{%%gsuch as the

h@&b@één@Fro‘féiﬁ kh&#n a§eﬁhan‘ééﬁ @?élﬂi ﬂl@resfé@h@proféﬁ?@!dF’F@
sal none| or sal nonel t yphi murium

typh
ARt epmaing o aubmaénss?féa@ ﬁﬂoeemW@as@@fCéwnﬁrm
t ubercul ensi s, or staphylococci, nore specific

staphylococcus aur eus, or
Furthermore, the protein of interest according to the invention is selected according to

source. In particular, proteins of interest are those present in human species, mice, rats,
other higher mammals, eukaryotic species, 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,
hepatitis virus, or corona viruses.
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35 froma viral source, e.g. human i mmunodefi ci ency
virus (H'V), human influenza virus, hepatitis virus,

W@®@r008004588 Vi ruses. WO 2004/ 104588 PCT/ | B2004/ BOW/R804/001733

11 Furthernore, the protein of interest is selected
according to its role in a cdltain disease, such as
cancer, cardi ovascul ar di seases, nental disorders,

Al zhei mer, obesity, viral infections, and bacteri al

FRBSIcER Yon Bratdle o Ry e BOFRBS o B Faypartain disease,

AGE}E a@éanb@ff,iqaﬂ%i@va@fsttxlambezal%.@&t rﬁgbﬁagdisér’)dérsQAthih@, abedity, viral
roteins of interest (as |isted above) encodin

ggﬁﬂ'@ﬁﬁ'eag‘del?qck'ﬁ['gchﬂ d to the N-ternminal (N) gor t he

Ctermnal (C) side or N and C-term nal side of the

ACP DNA sequence, |eading to the fusion proteins of .
6 PROIOHE SBPUenE oS RPN R U SIS &6 e i E: coll ACP
oH i/érﬁihl@%q éuﬁ{f @AICP, DRA®N tlhé ke éi‘ae\ﬁﬁg (‘dﬂotﬁ'ﬁa}étob Ellterest (as listed above)
susc ible to enz avage under sujtabple ) )
eBreHling eeaenses siibieh alasbed tor ek feimial W) ordhe Crigamingh(C) side or N-
@ﬁd{@ﬂérr’ﬁmbmwoﬁ“@ ATFODRARRqGéNdeN et lto kit fsibH prddins of the

pro

ei n._ Exanples of such |linkers are those which are
VBRI FLSIAR PLYtEneY0Ry VRS oB)i suitaBledinkeis: # 9 HTkeRs which may be
e0gaepBsle to Bngme Sédvabe tingavaiaBleidnEitibng, Ibetvdidf ACP and the protein
i nkers cl Faéabl e kt)\x sui t abl @penz nmes at the 15
&e8° P

B ihtesest apglion eetweep te poieipg obintares)in @ dusigruproteinyFxamples of such
ﬁﬁ%@é@&?g@\ﬁhi@ﬁ aks elb@idbte éfflb(e ENA@QQF@@E? Qﬂtdb% restritction enzymes,
prokar |1 C OSt S, r era . coll, oOor eukaryotlc

Rk t‘\?ﬁé"‘é)ﬁgde@,\@ifﬁ by 5@3@ ar“?/gr ket Cgavalbia wsiahleipyges at the
Bhotdinetdgeyeat iobacad &teh VitlsBITEY) pX&dsef Usi on protein
conprising a protein of interest and an ACP or a

fragment thereof. In the present invention, the

Fasieh pebtéind\niay R exphssbedintproRarPotRf st b¥eférabBFelcefl or eukaryotic
oenzyme A derivative possessing the foll ow ng

Bererag- Yegshilingal Isectar meipmakeneelft 1 o 0 O NN N, r

0-1P-0-11 O0O00 OO0OOH OP-O 0 (1) W 2004/ 104588

|13_CT/_ | B2004/.001733 . . - . .
he invention also relates to novel fusion protein comprising a protein of interest and an

ACP or a fragment thereof.

In the present invention, the labeled CoA type substrate is preferably a labeled coenzyme
A derivative possessing the following general formula (l):

NH,
N
OH </|\/)N
: R “ H O O NTSN
\/\/ _II__II_
By oo o
o) o) O O

o (D
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12 or the follow ng general fornmula (I11): NH2 NN
OHRNOONN W WOOOO0OO0O OH OP-O 0 wherein 5

wWOR2008/184588 nker group bridgi ng the coenzyne A apPdiT/iB2604/001733

| abel ; and "Label™ is a | abel nolecule suitable for
the detection, purification d@d/or manipul ation of the
fusion protein as described herein. However, the
loPtRITblloWing Gerieval foemila (IDf ed to the substrates of
formula (1) or (Il) since a,wde 10 range ot her
substrates can be used for a transfer of a bel to
ACP fusion proteins. For exanple, subshi nons of
the purine part, npgdifications of the Zu r iety or

nyli

n

nt het Hei c acid ety of alNcompound of
m&?g\aﬁgﬁqﬁy\?@.—&@l' rpup Rin a
d formg a’(N) oo (1) i xi bl e |inker

Lo
a f
connecting a label 15 to the coenzyne[ A. Linker units
are chosen in the context of the edi sPldned

application, i.e. in the transf&=FofOthe |abel to a

fusion protein conprising ACP. Theyal so incremse the
solubility of the substrate in the appropriate

solvent. The linkers used are chemically stable under
Whergendi tions of the actual application. The linker R

does not interfere with the reaction with ACP nor

W isR linker Fevrpridging the qogpzyme, @nd the Iahﬁlya%“Label” is a label molecule

SO fof HRAetetdnAsurdidatich 4HY/&H reaiSflatin STUREfUBRN Protei as
time after the reaction of the coenzyne A type

das@ibedhereiMi t h t he fusion protein conprising ACP. A
linker group Ris a straight or branched chain
al kyl ene group with I to 300 carbon at

. WL ) ons, wherein ]
blomieysratheyinention s iptdegrictag futhe sHbgirateg efifermayla (1) or (Il) since a wide

ettt Bthdp ¥ulSLisBR anl Bt Rekitfbicatrahsfihetizahibel Y ALP fLiibk Broteins. For
carbon atomi.s refgl aced by ox

SEgMeiensubsRigignPidhip PURSPart, w’a@gd(ief%’eﬁ@ﬁ%ﬂt@% BugAr Mgty gr of the
pBAthethindlic 46k fdicly BPA cahpdindadiforititl @Fr&d daMsibéledogen

carrying a hydrogen atom and the adjacent carbon
atons are substituted by oxo, representing an am de

faumker §Bup Riih @@ompdthd 8PbIMGI4363r BT 4 BERBE/IIRRSr t3Anecting a label
to the coenzyme A. Linker units are chosen in the context of the envisioned application,
i.e. in the transfer of the label to a fusion protein comprising ACP. They also increase the
solubility of the substrate in the appropriate solvent. The linkers used are chemically
stable under the conditions of the actual application. The linker R does not interfere with
the reaction with ACP nor with the detection of the label, but may be constructed such as
to be cleaved at some point in time after the reaction of the coenzyme A type substrate
with the fusion protein comprising ACP.

A linker group R is a straight or branched chain alkylene group with 1 to 300 carbon
atoms, wherein optionally

(a) one or more carbon atoms are replaced by oxygen, in particular wherein every third
carbon atom is replaced by oxygen, e.g. a poylethylenoxy group with 1 to 100 ethylenoxy
units;

(b) one or more carbon atoms are replaced by nitrogen carrying a hydrogen atom, and the
adjacent carbon atoms are substituted by oxo, representing an amide function -NH-CO-;
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13 (c) one or nore carbon atons are replaced by
oxygen, and the adjacent carbon atons are substituted

wWh008404588 epr esenti ng an ester function -0-CO PCT/B20041®1733

bond between two adj acent carbon atons is a double or

a triple bond, representing 8 function -CH=CH or

-C=C-; 5 (e) one or nore carbon atons are replaced by
)th%rdﬂnﬁﬂ@ caof atoth@betreplactd Bylbkyg%he@hd the adjacent carbon atoms are
ﬁd oal k¥l ene, a saturated or,_u sat K%@

5 E%lvte% ¥Pé?réepr53%?tlr@gﬁ%%9 e 'é?Po ¢ or a

di)' tH8bbad Bétiveeates agjaceriteaibonaiteels [xed esubie/ 6F & tripld IB6HY, representing

acent carbon atons are replaced by a

@lfg'ﬂﬁt\of‘d%ﬂ‘lc?ﬂ(éﬁ(? =& ;. or a conbination of two or

B dhe & FRAE icatblo a‘tdl’ﬁs aﬁé ﬂé%éla@é‘@ b?@%@hyl@ﬁéj |aféa%§’rated or unsaturated
al kyl ene grou i ned under

s ARSI A SR S AP ARt BPYHGRSYelmea st beteraromaic or a

%HB%IF}? HQRtEd spurr@aetﬁé@a r@feeo@cgﬁ gﬂogwer al kyl e g.
| ower al ko | oxy,

&) i aaeagi parbgp am%@@qryplac@ ey 2 Yinuiss Trkagebr Shor

%Ha%bfn'bh‘%ﬂbﬁi opﬂﬂ%r%@des’ﬁe@laﬁy gvo blk?[éﬁe aRbRk Hfb@lﬂé’ﬁ @fkylene groups
an a-anin incorporated in"the |inker

e delingd ‘é‘&%&ﬁ? t%\(fb H%reﬁ}béfqr%pﬂpﬂ%@'ylﬁ?”&'ﬁ'@ﬂas‘fhﬁ%{ef‘@ns

-NH CO as defined under (b). In such a Ilnker part

of the carbon chain of the al kyl ene

Sepstifeenis onsidesedars e gNmNeFﬁkyl@apnme&mb ioé\{% aH<0P% e.g. methoxy,
ReterRRRPody, 3! abOBxR Y} hﬁogéﬁﬂfége&ﬂ&oa varying residue

of an a-am no acid. further substituent is one

whi ch | eads to a photocl eavable |inker R e.g. an

FuRhér RBEROYAts cORddEted lafe B8 thoSé! bBtainkeh iwheh HRSd-binicid is
o-nitrop hen%ahl s | ocated at a carbon at om adj acent

ihcognarafed BuiRg linkerdR wherein earberpatoms are replaced by amide fuh%tlons —NH-
ﬁ@*a@@e@h@d (e (Y. 1 SURRQMAKEr Pl Sﬁhe cgr%oﬁ cﬁﬁiﬁrﬁf kiRNSkylene group R

grou Blacm carbon _atons as defi ned under (‘? ,
I'ﬁelieéaﬁ BRYUD Nyi- CMRZCO)n wherein yis petweep JAng 100 and R

Tetesdtey VERhg résigaé Bf &l 84nfino s@igat ur at ed
cycl oal kyl ene ‘group replacing carbon atonms as defined
under (e) hereinbefore is e.g. cyclopentyl ene or

Wﬁhﬁé@%btﬂﬁ&t |§6n@WﬁQh (Fé‘aQisQJS‘ Q@‘ﬁb@t@%abfdlé‘ !Jnkéi\?r@telg’ ah&fhitrophenyl
- posi t sat ur at ed

grin mm%.tw év%%ntwlt eriiropnsny 15 95niee 248 cethapgiom adjacent to a

bm%?(gﬁie? im?rﬁgg?ﬂ* eﬁg %’ré]2 bi cy@‘t'o'a)?ﬁér%’l)g?ﬂgﬁ_l gne

optionally wunsaturated in 2-position or doubly

WishVleAé ?fbupne&acuﬁgda@on%mé Q@defﬁqeh%@ép@') fBRdibefore is e.g. 1,2-,

ﬂroup replacin on atons as defined unde

sl 19-nBenyione. ASBraleh o inssgriBpayppaiiene group

lep‘laén'i SerBbr SRAR asUefine@\AdSH (b FRI8inb&ORS 1816k |cyciopentylene or
| soxazol i dene. An saturated or unsaturated

ﬁé‘f'%*ﬂ%weﬁw gsoRyslohepyiens bring Ynsaladsne: id- aeiniZieasition. A

dBEiPdted 69 uu’fé%hﬁét@@%fc@bl%aﬁglehé 8&‘3@ reé’la&n? carbon atoms as defined under
tetr ahydr of ur anedj

(QessihsionerieA; b'ﬁV@PBrQaﬂhWtﬁleBe 3T Gioydolaies Alprhdae, optionally
2AOA(ARANR D-fYsitioh B2 @8d4HIY Qhdatdrated in 2- and 5-position. A heteroaromatic

group replacing carbon atoms as defined under (e) hereinbefore is e.g. triazolidene,
preferably 1,4-triazolidene, or isoxazolidene, preferably 3,5-isoxazolidene. An saturated or
unsaturated heterocyclyl group replacing carbon atoms as defined under (e) hereinbefore
is e.g. 2,5- tetrahydrofuranediyl or 2,5-dioxanediyl, or isoxazolidinene, preferably 3,5-
isoxazolidinene.
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14 Preferred linker groups R are, for exanple, a
flexible linker such as a alkyl chain of 1 to 20

W@ a00B0oes588 ons, optionally substituted by met hyPCT/IB2004/001733

nmet hoxy or acetoxy groups, or a polyethylene glyco

chain consisting of 1 to 20 ethyl enoxy groups. 5 The

| abel part of the substrate can be chosen by those

skilled in the art dependent on the application for
t he fUS|ond€rot inis jnt

nded. . a es of ..
s eitet Mok aBub® R 8 fo dxeplecs G516 pkai UBh &R adilkyl chain of 1 to 20
fobhtivn@@mt s,e:ptlanéllyrs@milmaeby nflet ,Qmeihb?y Frmem)fyrgrct)@s ora
(040) a rea or al.so r eru N electron
bl e B hohely usfERg ghEd S PUVPRED! @RURS] acul o
(3) A nol ecul e which is one part of a speci fic binding
whi ch abl e of ecific bi ndi
elati pabgh e SUBarats can PR ahoten iy Posd sl Aia i depandent on the

tapplictibn ftQvhich Bk Agkion rSr@felrePéalﬁfEhdhd bE@iniples dhatsdls falude:
bind to avidin or strels)ﬁtaw di n; I'm)r%A nol ecule that is

1 pe by RECIBSGORICHTARE SUGh: 35 BHURPPIAIrS A ERMPRROe 18 Maghetic probe or

A ddnbé@trr}éagéntrmla%ta ?}@ é@@éfuﬁh%léiﬂﬂ%ﬁ?ﬂér@gcd@ i nteract
with other bjonple S A nol ecul e which is

é%)pablperagpaeii“’@g’slﬁp‘ﬂﬁﬁi H!?TQCHF%t her bi onol ecul es as
lw)own A thblectilB ¥FfchSiK bhé gartlonatsb@cuﬁd Elndlﬁg ga.r aﬁndﬁ% eapatislof

Nadeau, et al., 2002; A nol ecul e whi ¢
@BE%IB‘F?{QY Bf"dﬁlélri% @aﬁ%”ﬁ@r @Mp'ﬁ? ainding| rairg ses welk kewn i the art and
itludd? of eﬁé‘rﬂpl@sﬁlﬁf W B EHbIAS tavidh Bﬁ‘é@ébtawdm
met al - che| as described b i et al 20

T02; ABSCRIRUIA S USPRAPEIP oras N EhesbIBRigresing

(SACt iMPBrarg&F fdletuléd Mhatické g@gp@bte@ Ao mtér’act \Mtrg&hersmgﬂho@éules
rral achi telggreen descri

&) A splsuls Shicsvia Fandble SEetingng f%otaeryfapmelegu'sﬁaﬂknown to

\Whsveasklilee wﬁﬂharaetr b.g"aY dbstriBed 8Y Néaeéu b4, 2@02n cr otiter
glate or anlﬁggﬁéner In enera known tO

flof i & BfRlec IS ngaé)[lq of gengtating Méiioéyld agﬁlla ugpn gxposure to

Oh‘éﬁd a¥éorbdie saed a§amhér@d%eta|tuﬂﬁw@l dRaRrScriRddyori et al.,
its conplenmentary strand; (11) ATipid or other

'ophobl ¢ nol ecul e with menbrane-inserti ng
I(J8)0 pert mélécule Whith lé\cébébl@bﬁ@éﬂh%tw\fg réadies l’é(ﬁé@il@upon |rrad|2t|on with

mat i c m cal or p sl ca| ertjes
Gh @sggigc‘ggg,gﬁe@nae@o Pﬁ%ﬁ”&’@&&ﬁﬁ%ﬁ&a'& 9t9he
SgppeWmﬁﬁculah%b%ierﬁW?ﬁach%t% disdiid %Pp?ort a\mé'ré?ﬂme%port may be a
ri ive erein e sphopant et hei n
Sl SIS, 2 gtV Pl 6 SAbRAVTO B ASESTAl Koy i Natssrreicient in the
@ t he ACP fusion protel n, such as a fl uorophore a
[ pho e, a, n robe r active | abel e
TR oy TR Al Ut Bl PLCTesang el o wih it
'k:bmpleli‘r\éﬁtﬁ eftaid? be used to speC| fi caI Iy and
?ﬁ atta}’gp ge det | abel to the ACP
9 o ré?“i‘uer fapePLic M ‘?Q e‘oW membsangsinfergpg BrpPeries:
(12) A blomolecule with desirable enzymatic, chemical or physical properties;
(13) A molecule possessing a combination of any of the properties listed above.

The use of a labeled CoA derivative, wherein the phosphopantetheinyl moiety carries a
detectable label which can be fransferred to the ACP fusion protein, such as a

fluorophore, a chromophore, a magnetic probe, a radioactively labeled molecule or any
other spectroscopic probe, allows the invention to be used to specifically and covalently
attach the detectable label to the ACP fusion protein, either in vitro or in a cell or on the
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WO 2004/ 104588 PCT/1B2004/ 001733 15 surface of a cell
(in vivo). This allows the detection and

W@ b@naetses i zati on of the ACP fusion protein i PCWiB20040001733

in vitro. The termin vivo includes |abeling in all’
conpartnments of a cell as weld as of ACP fusion
proteins pointing to the extracellular space. The

seifhadofcacellth view) s albwsotht ietetion bedtharasieftatioR®f the ACP fusion

BTS2 7P 5 PGB e mn Mofia BPHOGH (SPaing B el Sampartments of a cell as
alell @ef IACP fusive prateins bemtingitd the ektré{dénglaﬁgd)éoe Tﬁl@method can be

G s eIty L o
gesaticailyfiséd ttﬁme@if@cém i rrﬂét%@ﬁ aﬁdbll@ﬁz@ |tsTr|i\%s{|§’é1@hllrﬂﬂ1e living cell. The

i,nside  a CfJ‘JE"'ﬂS pbe used al so
fisgdyaniaoe? apafis Midans it 15 REReIpRlYJiptited do fheuse of the natural
bb(blﬁhn@mtﬁoﬂiﬂrﬁ pFasBAT inIGAR dthedbelih§ msfdw&%g’i}ﬁ\l//vo) may be used also

Al e hp Bl bE egBeioniisatis maieliromigh dave only minor impact on

Hecrapdpanitriches Bf/broEEPrhseér}d thT!a Ravé hePACP fliftishAdifI8spect to
wherei n the osphopant et hei nyl noi ety

vative
%gﬁ ngegy %Rho%ﬁr\opﬁm??etrﬁ(b#'?l?% as biotin which can be
transferred to the ACP fusion protein, all ovvs t he
vent| 0, be used tg transfer an afflnlt gl
IIT H% UBEp ?l?i’rel?ﬁ' GrAvderivative, ndeesiy the wmﬁph@oapsethwe m@etmames an

Bfiifitetay sueh e bhﬁibl Nﬂuéﬂ’ceﬁh Blé t‘f’&is‘?@ré@i&bttlﬁ@ACPffuélBﬁ proteln allows the
mpl e, the addition of CoA

ff
@wﬁéf{nq“a%é’t?afsse é‘f{ Eanivxﬁrtfﬁ' %fﬁ“'B‘ftPQ i the AGR fusipnrprateiny therely allowing
HRdudeiPPrdtéin ¢ bé bo@ﬁﬂ' b4 bidingasdripet & the bﬁﬁﬁ#f?dgy Bl Wé%/ of example,

gl?pr eSS ' %pg?\rﬁjbs\;@tp? Iq%gggr\/g{peqqugﬁ%y&gg §a{:r|1 as blotln and ACPS to cell

mﬂa&s ﬁ)@bleﬂﬁl d?feukéﬁof d)expresHihg A 'NCIN\fdsfbntrJ?@teﬁfcfr'té‘ blitfied ACP
al'low the | sol ation the fusion

fbﬁSE’Peqfﬂtew@r Wlﬂ '?éﬁ’eto thg eovalant srpdKficalene the éusm rEpteimwighy the affinity

ta@gTﬁ@ il ihén I@llldsw ltisORbdME the fusibn protei@sisRR iftbraction between the
bilized avidin or streptavidin., If

Bty igaa S tiniieskeriet 4 T 438 o6 hioBhoKiE mmatiizgd avidin or

Jstréﬂiﬁ‘ dlg riethe |§Dé¥ FNrRked it e ACE fL%ﬂiﬁad?bt%wﬁ@f‘ d, Ilpléebatl'cdg%tii’psR%ontalmng
ul fii bri is photoc c
2 Fleayate bondsyRh B* 6tdé?4‘f'd82)r’i'd8%’ ordi toa Jkerfs igtetieavabls, the ACP

fubiohrproteint @ Rf reRaséd Foin3me aﬁthtaﬁ%'ﬁeﬂf@lsH@ﬁoer a
| abel ed CoA derivative, wherein t
phosphopant et hei nyl noiety carries a |abel which can

Pige tseaord l@bél@d GoA c%dﬁﬁatﬂﬁpmﬁwbﬁ“dlrofhemg@*sﬁ?dﬂ)aﬂf&hé#iw Gldidty carries a
ner.a active radicals, such as

'ﬁ@% "@3@? fb'a?g @anﬁe"%%@ﬁﬂ %ﬁ Jfysien pepteiR agd pkyighds capable of
géndming&eaalvb(w@icélb %u&h Hgﬁy%xﬂq@cﬂl@élgﬂldoﬁ Rp&duré P@an external

rotein of nt FI c}orotelns inthe vicinit
§W'@%ﬁ£?\%§@@§%§1 & oBlopRRidns & e Alplein pidntstest Abd pbgroteins in the
‘ﬂélﬁi‘t)e The gafenstdd ra@ﬁ:alsftﬁﬁ Qwa'i:@vzﬁé PeEAOP flidih pfeind é‘s weII as those

rOX|mt of th (ﬁP Lon protein, allo
ﬁ?fﬂ ";Stlﬁa'yaf?mec weroeffm'tyt é@f‘exél?éw%%erot@aq#eww the Study the role of
Besd1plotdieg. Exéh'@lds&if@@éfeﬁb@l@ta?é te‘ﬂh#édih\%té}-%ﬁﬁ’lb@%‘inﬁlé}@s that
duce (Eg L radi cal s u on exposure to H202 and

&’95&59%@( Xy, F?cﬂﬁ‘?@i?rléﬂ?&rﬁﬁ@?%g &,8602 and 2ageHhatg. @ed gheasppphores such

ddmblaphigs @n Mﬂ bREYce h?&i’bﬁyﬂ'rédlémé) Opdrifa8ér |fr56|§ﬁ6rﬁtﬁ18 RUse of
%{;e use o om) hores and | asers to gener

eneRiares 9 P@ tP generale syl radicglsds alsp KH@WB@ the art as

(ﬂﬁérﬂﬂg\ﬁﬁl@ laSsigR g ilfdef mdhé&ﬁhabtﬂﬂﬂ&?g:ALﬂ?%r' ek@ipRas described by Jay
1998

CALI for exanple as describ
e(t al,, CALl is a rrrrlre)thod that is used to specl%l ically mactnvate certain proteins within



10

15

20

25

30

35

et al., 1998. CALI is a nethod that is used to
specifically inactivate certain proteins within WD

wQomdN1434688 PCT/ | B2004/ 001733 16 a cell in aPCT/IB2004/001733

time-controlled and spatially-resol ved manner and

whi ch is based upon the spat®®al nei ghbourhood of a
chronophore and a protein. Upon |laser irradiation the
@huetiirop hmeeccg‘ﬂbﬁecharussﬂaﬁdlt)epeyblvédldtarnaérsandhhhreh is based upon the

hi
#3814 B Bofond b3 isethirs o HbroRi, UonP s Reetog the
mhmngrmormger’rwates aydrakyl badiezlg) Wil ihactivats alf ﬁr@temsQMEPirmand only

gratpi %e rugibo g{g og]t r? ggl%rplég %%Eé tHD gprcc)qrnﬁacplgsggr{s %rqqght in the spatial
mb@hbouaﬁeml of the @rdteinrof interbet bynﬁrcwﬁeétmldhrbrﬁé b Bbeled antibodies
reen

h hi .t
S HERTORIGES S0, BT R EodL APt prten
with chronadphotdscs udhasislachite RF 8reany s’lﬁ)sé@rént et iﬁr?a%tron would allow
usi on prot ei

3 Bl ket Bl ol Saha e AcP

Ifasldmcrotearnrnkwtlrﬁ@-carmrﬂllw@nb@bélrdll?—rdehied%ahr{erVTﬂe" r‘ﬁethbﬂ can be
fusion proteins can be | abel ed

manner,
ﬁPﬁﬁﬂH§$ﬁ@r%ﬂ’WEP¥V Ohel ates and the ACP fusion
protein and those protelns that interact with the ACP
n a specif

usi on _protein activated i
&Ml fBhRen ACEE5s grilptncane eebemuiionerd melehaplates and
trRNACSE ftmdin protain bied thoeel picteisd thay m‘té?ﬁctf\Mﬂ*ﬁhe ‘A'CFOtfus@H protein can be
rotein or those that are_in cl

EGaTEd b SPeRITG eper HatTekPgR oD H-OpaRd aRGgbate. The method can

hoteonily bey u§éwl©estum‘y(1h6 lfurii:trémaﬁarﬁAﬁPlfttﬁbr@ﬁ Qﬁ)@ern BF %’sé‘lﬁal/are in close
[ ot ej.ns

Brea it s P8 bihteta ot aBin<f e GheseProtsinaaat ae i close

pbgimtityf df@dA@B fLisrmfprbterrﬁlHeF@ rpr@teﬁqe Q\IHrdhgarfe rr@llﬁ@@bﬁ)x%ty of the ACP
hat protein eci fic, an

B ntrRl 28 st o AR Aeleching fregiBers of thghprotein by a
2McAR tibody, Gp e @samoegeme @r trr@yre peR&ihs bh @ar.gmrésefut.bﬁr eD-

cl eaved pr ot i on
SefTRATor R bels Ar b BEETEH i o Baved oibfam feemsnis ia separation
amda!;@qu&nsmg teohdigogs bych\as maémﬂb@troﬁh@&y ?f BidtéIN sediicing Dy N-
L bel(?ag CoA derivative, wherein the

%HH@B Phei nyl noiety carries a 25 |ligand which

can be transferred to the ACP fusion protein, allows

hern on .t used 0 specifically attachthe
Pt L rhoBr BTN enuhereBl e abormpphatetiion ey carres
fyaotievhich cdrobe frivesfehtd thise ACPRULIO® prdtein fallbhve thd meéwhon to be used
g} nds t anot rization of

h

Beartly MR He Batas wiLaindte phileers,ot eyicant Sehas ajeins, to

’rhebTGFP fnglolna:iroﬁ‘elm ﬁttlh@l’gafhtﬁ r?mdsﬂ”@aﬁumgbbrﬁteﬁrh lsrragakr ithé g@nerlzatron of the
0ogl C e nmeasur Sl dnha epenads on

PREIL 8 oY1t s b fe&f/{l%'ﬁ@srogﬁrts@ Iagds toApiglroisaliuastion or g
nhé‘fé’sursble slgpbe the lﬂolp%r@&lﬁmﬁtﬁlod oB grearre@lsm%u §ighal deBEAECABthe addition
46 BbRaTR R el AR S5y B0 5B asShe ot aurtcos
tha d:ritelréalcﬁ@r Witiv the! ligahdl esn rreurateeéonw&s WwitH diHel YnoRicufs mddified by the

r .cells, of tis I ntact or
R PERIBG bloioifuign Ao indhibial o o Pt PhHBREPIBaK tissue, and o
idtact orgtihigms riduifiesl by the fggdosphopant et hei nyl noiety is

The use of a labeled CoA derivative, wherein the phosphopantetheinyl moiety is
covalently attached to the surface of a carrier, or wherein the label is a molecule that can
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covalently attached to the surface of a carrier, or
wherein the | abel is a nolecule that can WO

wQomdn1434688 PCT/ | B2004/ 001733 17 be bound PCT/IB2004/001733

non-coval ently by another nolecule that is itself

attached to the surface, alldWs the invention to be

used to construct protein arrays on a solid support.

A bmamnba-cbwlemﬂyeby ér&iﬁ?ﬁncﬂ@ﬁl@tﬁeglsl|t%embﬁécﬁ1eﬁp@tHeB@m’a_ ce, allows
i,S biotin . and t ul e tace to t sur i S

s BUBARIP RO o100 1 Bt Uil 7 i S egpbart h &xdmple for he

cmrerr |approatz|e|samgéram labéles bl@tllﬁfhﬁd Hd hélecilb att@ciedad twyurface is

nctl nalize A derjvative used as
SHBS ey REr R eeEie xarories Bha Caier AEs & glase sice. & nicrotter plate
|o&bﬁi/ fun&ﬂﬂqeﬂlh@d {5@1%@!&1 TRB ICoARRPvEMAlSsHa 4 Sastrafs ﬁﬁmoblllzed on
such fusion protein

t bi |
B e kS Bbeband fie Sunaharas AGPSerislyzashieagiprigign ACP fusion
fpttﬁéﬂﬁmﬁfo@th@é@suom'ﬂélbh pebtdiflioh fiies attier B\ AReftkéHk RN of the label to the

ﬁf?? ?tﬂel n?ﬁ'f‘ 1 hher(ij,:#g Bﬁp g%{rc])@?prs a}]t§l tg!géxer \{n?hSRCPS?n a spatially

@é&d]\ﬁé‘élnﬁé\ﬂ'lerﬁ on@ecalaer pratréated aith %corﬂé&pbﬁ@n@ CoAldeRlative allows
arrays. The use of a | abel ed

r of ei
gré‘*rS@%?q pr?\'iﬁlé‘r%faﬁfst he phosphopant et hei nyI moiety is
covalently attached to a | abel which is a nol ecule
at. ca ro S-Li to other proteins, allows the
656 PbA %’eé%@ga"\(aa\/%t jein Rephasphepantetheipyignoiety is

|@6ﬁél@hﬂ? aﬁtﬁaclhéd R £Rbeliwhich 84 habt@e Iat 28N bfd%@ﬂ‘ﬁﬂio other proteins,
es of such cross-linkers are nol ecul
IR PPYIGR 2 POSAC G eRiNSIS e PEei @Bisterest n a sutable

%ﬁtnrdtméhfﬁtlﬁ(a&mtvés cs’vl‘7slud|:3§ros§'-ﬂﬁ|k<:£tiif1 B’y r%glé@@ﬂé@ gblgtahh'@sf@nctlonal groups

roficient jn ar ose .described in

B0t S TEIR0s caffive i e ATRER!BEISBDRVG S INpsp piRdglent in the

laﬁ &.pethpse aesrive®in N&Efé%qutbh 8. Cbﬁﬂa@fhgoélﬁih%ﬁb%d 88A derivatives
or in

eract t er. pr in vivo 0)
i BSeenin oL ACPRSTASE koI norac: i ater proteins (i vio
bum Wifo)RaAleid to\thd Bovialeht 2dss-NHIGREET thB G RisRINbratem Wilkdits
bel. This all ?pel?{qge identifjication of the protein

f P RTAGInYie Hepations Be igpniifieation of e Rrgiemintesacting with
ttRbeCr dusisnpdein.vat i ve, wherein the
phosphopant et hei nyl noiety carries a |igand which can

be transferred to an ACP fusion protein consisting of
ARE us@ of @IaBéleﬂlEGﬂK asHyafias; ablefdin ﬂiédphﬁl@ ﬁd&baﬁh'tétﬁ’éiﬁyl m0|ety carries a

et ecti.gn ed r tor. | abe} i
P "19“ & ?%E'@n%-f%ré i AGP UOE%% EPRAist 'Pe@gﬁp&and a
nmmrmé fezaptopand ﬁhiaahtld)wsw@téctmrmltw&bb@led reéeptdreThus labeling of

ve atlon of the internalizatjon of rece
bRl ishB85d @BePiar Hlivisyo SPoalve raranisy htgmali gyt Batisular application
f@rtHg mv@stﬁb’alﬂ@n bﬁﬂl@ isternalizzRioh aF ré(:@pﬁf pebtéiRg diter Bing of a ligand, for
receﬁagr i ntern zatj on ca el ect ed by various

rt’g, 3y u pgtlggegréxgt gath, The receptor internalization can

bé d@&b@daiyl \afioed rrretmdls a@gl by?rﬁucfdsaaplb laeteeBdn oMBIHRICRASON of the label
I Nt erl r or

0 C in the fluorescence
b B e membinedp e, oo ibsT G B0, PhePgsindpe fgrpsrence
tidraetendtics lodthelThibdl @gon 5&@1eﬂb?ﬁ&i?fra§élﬂla@'rﬁﬁbu B8ich changes can also
ic tools an

etecte Cro
B BB o] MloroaHE e SRLoY bR dasABH by(lee adltion of a quencher
xthe akeaddilliarF msalinim 35 The use of a | abel ed CoA

derivative, wherein the phosphopantetheinyl noiety

carries a
The use of a labeled CoA derivative, wherein the phosphopantetheinyl moiety carries a

ligand which can be directly detected by electron microscopy, e.g. electron dense
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I i gand which can be directly detected by el ectron
m croscopy, e.g. electron dense WO 2004/ 104588

wOeOANBGEeH4/ 001733 18 nanoparticles. Anot her PCT/IB2004/001733

application of the phosphopantetheinyl noiety for
el ectron microscopy detectidi® is based on | abels used
as photosensitizers such as eosin to oxidize upon

inahopariéiés. Ahottep BPplicati@iToNtAe phespHopastetHeriyl ﬁrﬂofbtylﬁ)r electron
into an ctron dense itate which can then
0 Sahy U5JEaUPR i S ARt B SEpheybSRRI GRS skl s gosi to oxidize
Q@’@ﬁ dlufiidtion @forh & 4RSS Buch BY BRhistinaVintb aR@NEdE8n dense precipitate
ribed i g)etall with reference to the
ﬁb?fhg feteg PIFGIEELY SSCHOPINUETOSE@PYThe f ol | owi ng
exanpl es and experinmental procedures are set forth so
as to provide those of ordinary skill in _the art with

Bycuayshiexamales embedimentef thr RiesepiinYaRtign Wibagw Be described in more

Rleffitviitheefehéhceitd W ddcBMmpa ﬂﬁglﬁ@@reélm intended to limt
t he scope of the invention 5 Synthesis of CoA-Bt To

a solution of biotin-maleimde 1 (1 ng, 0.0022 mmol)
iExadBfesp! DMF, a solution of coenzynme A disodium salt

1.79 ng, 0.0022 mmol, 1 eq.) in 90 pl DWF and 10 pl

50 MM Tris-O pH 7.5 is added. The m xture is stirred

free féﬁloﬂﬁ}&&aﬂplé% é)&)@ﬂﬁl%ﬁiavbl%cediﬁreé §ré §1’-§"Fortl‘Fléd 44 ®%brovide those

with CH3 , qguot s of are
|°ﬁP'é’&"ta@dS‘6|h'”éh% Pgﬁi‘ﬁﬁhé‘—t ¢qr@lﬂp@@cmumrmﬁpsctpw ef rhOW(tA practice the

mv@ﬂﬁ%ﬁ?%% afe R&thhténdéd t%mmﬁ\fh&lbﬂéa‘écof/th@mve%a\b from
95:5 to A/B 80:20 in B68:32in 7

mn toA/BZO80|n2mn then backtoA/B 95: 5.

Eygthgg,g%mbb,qrgttl me of the CoA-biotinis 6.5 mn
Eractions contai ning . the desired product ar

de &%}'Htpapéaqulﬂ-%@we Hsme Q-8622 mnmosmmgrmaDME a solution of

@aéﬂzsymeqaaausaa‘umanl(mngqﬁgs@ odz@ rﬁmat A Q. )tiR @owaFyandThﬁm 50 mM
%Bﬁobfract ons are conbi ned. The concentrati on of

P 3s 208, TREUTBIHS B B9 JLohaiTs Bhioam Baperaireelt s then

aaGtediwie CI-%@N /ﬂ-‘l&b F41§1d39Q|uBMo¥%UD :l:l] are lﬂ]@&eu'oWd:br@f)aratlve HPLC
CoA-Bt is cal c

SR GeSiT A 20 S Y 1 St PNy SAGER S GHLON) fom A/
38046 M SER0RCE A0V LA 7 i, A PO 2 b ik o A

95: 5HThe reten’}rlon time of the CoA-biotin is 6.5 min. Fractions containing the desired
product are concentrated in vacuo, dissolved in DMSO, and an analytical amount injected
to control the purity. The pure fractions are combined. The concentration of CoA-biotin is
determined by absorption at 260 nm (¢ (adenine, 260 nm) = 15’300 [M™'em™]). The yield of
CoA-Bt is 0.895 mg (33%).

ESI-MS (m/z) calculated 1217.296 [M(-1)], found 1217.2657 [M(-1)]
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w@2@4/16458% hesi s of CoA-Dg 5 To a solution of PCT/IB2004/001733

N- (E- mal ei m docaproi ¢ acid) hydrazide 2 (1 ng, 0.0044
mmol) in 50 pI] DWW, a soluti of coenzyne A disodium
salt (3.6 ng, 0.0044 mmol, 1 eq.) in a DWW/ buffer

m xture (70 pl DMVF / 30 pl 50 MM TrisCl, opH 7.5) is
added. The reaction is followed by angltical HPLC

(detection at 260 nm) to verify the cqiipletion of the
reaction. Subsequently, a sol yfiagn of

3- ami no- 3- deoxydi gexigeni n héiti swiccrnam éde

succi ni m dyl 10 est M@90044 mmol, 1 eq.)

di ssol ved in 50 pl and 10 pl| Et3N is added, and

the reaction mxture stirred fok 4 hours at room
tenperature. The reaction is submtted to preparative
HPLC and fractions containing the desired product are
concentrated in vacuo, dissolved in DMSO and

anal yzed by anal ytical HPLC for|{ purity. Fractions
contai ning pure product are c i ned. Theyy,
concentration of CoA-Dg is determ ned ugi t he
extinction 15 coefficigpt of adenine (& @Eni ne, 260

nm = 15'300 [M"'cmgj) z The 9Qielod of Co is 2.37
ng (37% . ESI-M5 (m | QuP=R-€do14 707 [M-1)],
found 1462.481 [M-1 "~ 20 %0 2004 88
PCT/ 1 B2004/ 00173320 0 HNNH2 O o oH
HN 0:p-0 i
1 07 HNTNH
s H Hiy—{nH
LT
! N\/\Mo o

Synthesis of CoA-Dg

To a solution of N-(e-maleimidocaproic acid) hydrazide 2 (1 mg, 0.0044 mmol) in 50 pl
DMF, a solution of coenzyme A disodium salt (3.6 mg, 0.0044 mmol, 1 eq.) in a
DMF/buffer mixture (70 ul DMF / 30 pul 50 mM Tris'Cl, pH 7.5) is added. The reaction is
followed by analytical HPLC (detection at 260 nm) to verify the completion of the reaction.
Subsequently, a solution of 3-amino-3-deoxydigoxigenin hemisuccinamide succinimidyl
ester (2.6 mg, 0.0044 mmol, 1 eq.) dissolved in 50 ul DMF and 10 pl Et;N is added, and
the reaction mixture stirred for 4 hours at room temperature. The reaction is submitted to
preparative HPLC and fractions containing the desired product are concentrated in vacuo,
dissolved in DMSO, and analyzed by analytical HPLC for purity. Fractions containing pure
product are combined. The concentration of CoA-Dg is determined using the extinction
coefficient of adenine (e (adenine, 260 nm) = 15’300 [M'em™]). The yield of CoA-Dg is
2.37 mg (37%).

ESI-MS (m/z) calculated 1462.3707 [M(-1)], found 1462.481 [M(-1)].
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NON OO0 HO HO 0 WO 2004/104588 PCT/1B2004/ 001733
21 Synthesis of CoA-Cy3 To a solution of

w@yB4redses mi de 3 (Pharmacia, 1 ng, 0.00126 mMmoP)T/iBR0MOD1733

pl] DMF, a solution of coenzyne A disodiumsalt (1.05
ny, 0.00126 mml, 1 eq.) in & pi DV and 10 pl 50 nM
Tris-C pH 7.5 is added. The m xture is stirred for 4
IRyathesiatof CodrCE3 t enperature. It is then diluted with

SRR oSl e SO B i) B o

'tsolum)rBoﬂthehEymel Axlisudium salt &4.65 ig; 350126 midol,M &y.) tncgo%FDMF and

30880 Pl Fobhon 28 A6, TR meflus R stngo 69“@&9&1%?%09@

Mnmraturd:ﬂasthe:mrtﬁluteﬂnmm OHYGN 1 HeO def iah@ @lidiodsl 6500 @re injected on

SRR 1 Bl e e Bl 475 13 R ol tH iy to B 65351

16 enlp,uo e‘\/B 28:80ii0 2sniay then batk 10OAIB IBE(AATBREE @Fédéﬂlngfexam ple).

ﬁﬁ’?A detﬁ@% @Pﬁg 5 ?H Z:o?‘g'tsi’% g?ﬁatta'éﬁlﬂ tb§/§e$lged product are

Gorﬁbﬁitratw i 44Eo, diESBIvedSin(DMBD, aird &nl bﬁél?ﬁtaﬂ-@ﬂaau&-fﬂected to control
19. 307 3S S03 H N

B‘u %rpt)} Fhlteg)w]ed%alo loni)ar%cqq[ul_lﬁlvrgeci\l%ﬂ COQ(ie atip ef Qp/NCMB is determined
by-‘absbrptidi &-529 riNH(eq549 himP=A80°000 [M 6%} OThe yield of CoA-Cy3 is 0.847
mg (44%).

ESI-MS (m/z) calculated 1519.370 [M(-1)], found 1519.3071 [M(-1)].

NH,
N
N
¢
0 o0 N
Y?Copopo
0" 0
N 0:P-0" )
- SO;
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03S O- S03 SO HNNN Nei NN OO0 WO 2004/ 104588
PCT/ 1 B2004/ 001733 22 Synthesis of CoA-Cy5 The

waythesss of CoA-Cy5 starting with the Cy5- nab@l/m22det/oh1733

(1 mg, 0.00122 mmol) is perfornmed as described for
CoA- Cy3. The concentration of22CoA-Cy5 i s deterni ned
using the extinction coefficient of Cy5 (¢ (646 nm =
ZHDtH2eR dfdoAedya] ). The yield of CoA-Cy5 is 5 0.828

Ty o it L e
WeMdrmed d¢ @skribédl foft CHNACYyINTHe concentr@tibMofTeAByOis determined using
ggpg?i_ngtion’\'ge%ccl)ehggf C)%: @_(846 ﬁm) 232%0%02) [I§$7lggm'1] . 'HleNyi’e\id o?&oA-Cys is
0.828 mg (44%).

ESI-MS (m/z) calculated 1545.386 [M(-1)] and 772.189 [M(-2)], found 771.6524 [M(-2)].

0
4
NH,
NS
N
¢ ]l
. OH o o N N/)
YK orbrobr0 o
NH o~ o
oﬁj O OH
0:P-0"

Cloning, expression and purification of 6xHis-ACPS

The XL1-blue E. coli ACPS gene is amplified by single colony PCR and cloned in a pET-
15b plasmid (Novagen) using the forward primer 5'- TCT GGT CAT ATG GCA ATA TTA
GGT TTA GGC ACG G -3’ with the Ndel restriction site (underlined), and the backward
primer 5'- TCA AGT CTC GAG TTA ACT TTC AAT AAT TAC CGT GGC A -3’ with the
Xhol restriction site (underlined). The sequence of the peptide (originating from the
plasmid pET-15b) fused to the N-terminus of E. coli ACPS is (in single letter code)
MGSSHHHHHHSSGLVPRGSH followed by the first amino acid of ACPS, a methionine.
This fusion protein is designated 6xHis-ACPS.
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N~Il / O10 doning, expression and purification of
6xH s- ACPS The XL1-blue E colt ACPS gene is anplified

whyoogitogBe col ony PCR and cl oned in a pET- 15bP@i/m004001733

(Novagen) using the forward priner 5 - TCT GGI' CAT ATG
GCA ATA TTA GGI TTA GGC ACGZ3 -3' with the Ndel
restriction site (underlined), and the backward 15

iquiteculfoires FGA2AET coll Qel@%n?éTpﬁn@@BETT@b%NBvéM) baSedExpression
Xhol restriction

G[saﬁqaé?nwm éxHFhéEE ST fEvo airh%ot'ﬁ@bfqnaﬁv PDlsqonyi ¢ 8- fypression of
BxES-AORPS |§Jinas¢adcbyo@61ﬁ56|b’)rd 6%Lkhal BortdeptrMidresf M MMS AREr incubation

ACP le |etter code)
&ﬁs%&bﬂﬁﬁr%é&@égﬁ eo%t&r%'9 ceplfudedor Hhiniytesat$000 g at
fZlf’CAfHFéSpel%t REbSUspBhR in irdl dxdbOBUfRY P15D MM NaCl, 5 mM imidazole, 50

d xHi s- ACPS, WD, 2004/ 104588
ﬁ@jrhgfg% Pgﬂs F’)‘%*‘L PRd ARrotigYine Aresdged i 2 finat copeantration of 1
&t lahd 2qiy/i respéLtigelp Blys C%bné NoaRa g 1 haged a%ﬁﬁ@ﬁﬂt&@ is incubated

ector encodi.ng 6XH s- are grown to an opti cal

Nl PPUESERdrRRRs ingerded %%’ﬁf%é'gieénﬂaﬁn it ige0nigaledper 10sminutes (95 %

IPBWéﬁfsdJ %xou'ty;dmasé PI@dH@d fb é Inné}lcoﬁémﬁ:%ﬂbﬁ 8t b.o1 rri?j/ml1 After 30
After incub ation hours at

mﬂ@le%Pt%Feth%mM? S %naéesédofpr 19 Miayies ets1 %deoapm g at

Fofhe plfificaidhlobthe 5F§'ot%ﬁ§ QSG%PPM -NTR, ]er\m)usly washed three times with
extract-buffer nmM i m dazol’e nvi

RKisasHRUfTey) ake %sd%d a9 thepyaate. Jm AR Wﬁ@amezwmew ice and

ﬂm)féd‘s’éve@ ﬂﬁ]@QtTr%té)@ﬁcﬂﬁlxﬁlre H\han @d@ed % rrF&Iypro%ylene column, which
egsjlgect ively. Lysozyne is d

added t
Wed tp drgin, J@B&PE’H‘" it yrashed with §t‘ é@o g‘ﬁDNé\eeMm buffer (10 mM
TAYET, LS. 5)9‘t1$fnahltﬁ 2)(@&}! w-'a]Blﬁe Buffér (B@O ﬁﬂWN‘é@i Q@ rﬁlﬂrlm}jgzole 50 mM
o Power
g“'ﬁ%alp"ﬁigb ditgiue .ﬂaﬁqprefe'ro edJJI'Oﬁﬁ’Pff?r (31&9«@\4 Ne6 11@0 i Imidazole,
PHITUS S aé@ed“*l@ thé BSluRih Xihblitaté$for 4 0tniihfites eshd thén ﬁﬂ% flow-through is
es '000 rpm For the purification of

9 Bl ERkio  fongRU StpAS PHB VIS0 b ehyiom RS Lpfisemore protein i

HéteBRbla ih b Br@dfofPadsal. L#Iﬁﬁg th@t6mBHES Qidafesi 418 diaYy%@B %vernlght in
i s incubated 20 minutes on Ice and

-Qr'@@éisaqu Bf (MOIMMHPES.1307% 0lyperal i 712 tq W@wvgd%@smabsalts The

p@*e}GXI—HHJD(CPBQW@HS@% kDB) iéréllqu&eé‘bh@‘é@ﬁ?cf gtn @g‘fﬁ p’he-@aﬁcentratlon is
el

[
e iaos B Sracian assay 0 bnaf CWM igkd & i e eapf Bk21 E. ool
caosuitadd. NaCl , 10 mM i mi dazole, 50 MM KH2PO4, pH 7.5).
To elute the protein, elution buffer (300 mM NaCl, 150
nmMM i m dazole, pH 7.5) is added to the col um,

cmm@abweémn éﬁhmn‘ﬁdém oftid agip the f1ow thr ough i's
%( &?d El nls continued stepwi se with 150
Ei Ll?d?fce tgqned% awﬂ@%@m'@e'ﬂ cplgny E&Pe%nda@meq iR a pET-
%Bblé%[éf(ﬂilo@é@e’m usiny Itmc,l ﬂonér’G epnﬁfym' r@ﬂc@@ﬁm €A £TG AGC ACT
ge overnight In dlaﬁ%&s buffer (50 nmV HEPES
BCAAR Gl b ity ) Ngky oo Sita duncesingdhenc bekward primer
5' hq!CApltG@ GAITECATASCCWE 16 -GG G@)GTTISG ald’ QRtRABAAAI restriction
( 8! ? 810 ~-80C. The concentration
SI under: ned) he sequence of the peptide fused to the N-terminus of E. coli ACP
(vielding 6xHis-ACP) is (in single letter code) MGSSHHHHHHSSGLVPRGSH followed by
the first amino acid of ACP, a methionine.
Liquid cultures of BL21 E. coli cells containing a pET-15b (Novagen) based expression
vector encoding 6xHis-ACP are grown to an optical density ODgggnm Of 0.6. Expression of
6xHis-ACP is induced by adding IPTG to a final concentration of 1 mM. After incubation
for 3.5 hours at 220 rpm at 37°C, the culture is centrifuged for 10 minutes at 3000 g at
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determined by a Bradford assay to be 37.6 pM Yield
0.912 ng per liter of BL21 E. coli cell culture. 25

W@k@nilgss expr essi on and purification of 6xH SPEIZEB20M001733

XL1-blue E. coli ACP gene is anplified by single
colony PCR and cloned in a p2# 15b plasnmid (Novagen)
using the forward prinmer 5 - GI CGG TAT CAT ATG AGC

ACT. TR pellofid tfedfedExachly ay\édtribbe |M@|abb@§é>§[pe¢'¥ﬂe‘ﬁﬂfo$tﬁeepurlflcatlon

%@@?%@Q and : h @%@?@?&%sp i 1. §q2ek%3ﬁq_|petermmed by a

IBeadfbidCadsay to’%@e $88 ﬁM( m@e Bl Mg Per m@hsr @lsmus%ﬁ cefl clitife.
e erm nus of

H&%ﬁ{,ﬂl %ﬁwgeu ;&Ffioo%p#?en arg- |6]de§”|ql@f5>@-l|[s-&q% ,puggqqe@les-ACP is analyzed
WSGQHE’)‘:{@’@ 4 Q—TM%BXMI&MaédMEe@”bEﬂ%nQW bupled to

oni ne. gw d cultures of

ZiapC Riem T RamaI oG oy O KGR RES6] cpESdVialerb < of-32 50

Yaai fgw sg}gmgragd @ééﬂbrﬁm}ﬁﬁﬁ’n BY MaXERVDsdivae! EBNNIS 8t the mixture
nm of 0.6. Expression of 35 6xHi s-ACP is

d t
id Eﬁﬁbé%e 6§/tf@amerf§ewﬁ@rt QP'%?“F? A RfdRia- 2nd GROHCPL The mass of -
%M'lf"e‘?f A6 HI S ARt wmrrbui fHe fﬁsti}nétﬁléhﬁmeaé fo%%@ té Bén1 9‘6756 k‘Da

he culture_is centr

SToaias 165248 Ko Ane iR bela-pabie AGP cbs 1he12EDR Mbiguiated

4 @Al 8 RDEX RC-ESI-AS MEWS mehaanﬂﬂ&aﬁéifamﬁté@ra%ﬁ%rf tHEdaks
for the purification of 6xH_s-ACPS. The concentrat] on

prr@gmngmﬂ@tmmq@ng@@oﬁm The Rﬁg@@ﬂ@gqﬁdh%polg—form is determined
& B@ﬁ@%‘*r&éﬁ@)ﬁ thnfe JPﬁ??lﬁﬁfn)Péflld Ma?bﬂhe Bpd-fétkh e 84% Frbtentlon time

of BL21 E. coli cell culture. To determ ne the rati
Bét'\ReBR)-apo- and hol o- 6xH s- ACP, purified 6xHi s- ACP is
anal yzed 5 by ESI-Ms (pos. m)de) using a Q Tof-Utinm

M cropass/ Wt er s tionally coupled to Cap-LC
%@@@éﬁ’gf' a”@,'ﬁ%fr‘Féf’%@P‘égﬁfis &rra RP-C4 col umm
G’H@%@&@enc@ oPfhe &pﬁ@e tused to HEIN-tdrMud P IE %IPACP@(m single letter
[ ution -sof tware. ESI-M o

RS SHRbi S SE0IPR AR olest el 813t BMRRARIGPFACE, &

Fﬁe‘tﬂilbhﬁlﬁe %fndhﬁé Qeq@'ﬁ@e éplﬂe/b@BHdeThu%e@'ﬁﬁﬁlle-tenﬂWubfof Bdcoli ACP is (in
@o 6xHi s hionine is found t

@de%effedﬁlisﬁ%Y?%QVBQYé% (Vl%id'eg PaHieAFP-hand t hat

Diq uhﬂldﬂu@é"&f BLACIDED) R0l belidlebnidifing @ETUL 88 845ed expression vector
Pﬂ?‘@glﬂ? LC-ESI-Ms allows the 1dentification_and

AGIP 'i"‘ﬁ%rep%%‘ﬁ(% 1o i PPUcahaensith @ Reen Bfed-BroFyReression of

Giddlsf)mP h@rsﬂhdﬂ'éé@ deRdt PTG t8fa ﬁdaec&%ﬁnéwnreﬂﬁmm , Alter
det er to 6% (retention time 1

tﬁ?ﬁ?a@r‘nf P N3y af ANTAhatt " Ga e Gultties icewr'fqgﬁé forﬂ@ rmeutes at

300 g a15°CE>®IH%SAECPPs A pQHﬁddf és%’és’cﬁlﬁbd%r ﬁ'?é"ﬂiLﬁm@&BnQﬁGXHls-AcpS
ptide fused to N-term nus of

Eﬂe £on Ence gf 6(xf-|§ QSR@aéMvgﬂg@ﬁ kQag dﬁagetermlned by Bradford assay to
N&ﬁ@bﬂdwuh@%\d{%?ﬁ% diptdtemasl10¥nd pe lifdrod shakalizek aGite.

of ACP, a nethionine, and the sequence of the peptide
fused to the Ctermnus of E. coli ACP is (in

In vitro biotinylation of 6xHis-ACP using CoA-Bt and 6xHis-ACPS

Purified 6xHis-ACP (1 uM) is incubated with 6xHis-ACPS (0.2 uM) and MgCl, (10 mM) in
reaction buffer (43 pl, 50 mM Tris'Cl, pH 8.8) at room temperature. An aliquot of 7.5 pl is
taken for analysis. CoA-Bt is added to a final concentration of 5 uM. Aliquots of 7.5 pl are
taken at defined times. The aliquots are quenched for 30 seconds with coenzyme A (1
mM final concentration), and 8.2 ul SDS-buffer 2x are added. The samples are heated for
2 minutes at 95°C. The biotinylated 6xHis-ACP is detected by Western-blotting, using a
streptavidin-horseradish peroxidase conjugate (NEN) and a chemiluminescent peroxidase



10

15

20

25

30

35

20 single letter code) TSRSYPYDVPDYARW (yi el di ng
6xH s- ACP-ha). Liquid cultures of BL21 (DE3) E. coli

W@ eioks045881t ai ni ng a pET- 15b based expressi on VBCL/B2004/001733

encodi ng 6xH s-ACP-ha are grown to an optical density
OD6oonm of 0.6. Expression of25 6xHi s- ACP-ha i s induced
by adding IPTGto a final concentration of 1 nM After
soisstizad (Renaissande feagest pibs, REN)! Pie wéstédblotti§ Qnﬁlyiddlisﬁhg an image

is.ce fu m nutes at 25 300
6{BHPS Dok 05 s Popler PaIEPISS odieBinoisadh pEo lore, and samples
Bumtafnir@?ﬁnlyﬂﬁn@i)f the HV@ proEdiss and COAB 2Ll @Fép@ﬁeooénd analyzed for

XHi i s determ ne Br adf
Bokatas snbarGen Bier b eheck 19 bACKIYARIadR sl specity of the
téhclign. PRre BidtigTatioh deperer-dnl tAs rdsehédlbRall threeVdoigdnents.
bi oti nyl ati on of 6xH| s ACP using CoA-Bt and 6xHi s- ACPS

i fied 6xHi i s incubated with
é&'ﬁﬁgﬁ CREQISOI fjot opre ﬁé’(ﬁ(@‘%b GP viggehdlyft epsayr eact i on
Pufifis 6)(HQ§-A@P (35,Q\II)TTMn-5Ub§te@|at RWW}nﬁl GoA-Bt (fO%hm and purified 6xHis-

t uot _of is taken
AR, ol 3 gt vl a6k gl yier (S9h oMot R 86 10
MQQM) A&’tér@OQﬁlﬁut@fs o?m@utﬁétloﬁrﬁhe nﬁlﬁi&?@lsﬁﬁalﬁ%ﬁ'd@@%dHt Eﬁémst TBS (10

s .are quenched for 30 seconds with coenzyne

al
m'\ﬁ"s 'ﬁﬁﬁgé Y NaGh REh €-Phta Temp Ve Ay elscess aoﬁs@is%quqt% pf the reaction

8?@ inEbatsHiRRh stf a\ﬁéﬂ‘m’érelsh af iR bRebruatiossr &6 ”‘gfﬂl‘tﬁ%DS sample
95C. The bi ot| n§9at ed 6xH s-ACP i s detected

rEPRtaInG @ik g, % PHSHg added for sa50RIes. Gnd S’rQ}‘?'EéF;Edﬁ garformed

iRy ivams at Kéélﬂh%t}%t s%m( DroiH e @Efé@te'd%_y' @&ﬁﬁ@é%b staining, and the
er oxi dase WO 2004/ 104588 PCT/ | B2004/ 001
S8 PhPigtinyiglion;is §§H‘&%e¢ Béﬁé'ﬁpa%?%“sof ”NE‘N)"d 'WW@SI\H@%W@F gamples
Bbr4ining thé RieWARH abhduURCOfBRHISTROP noﬁbléﬁm@é}e& KR4 ﬁBt idéBated with
As control s, sanpl es containing each protein al one,
siFRP1@YHIB1 es  containing only one of the two proteins
and CoA Bt are also prepared and anal yzed for
gl oti n | ati on as above in order to check the

%’Pﬁf’ MRPSartbeiyeenEoR - dhiebet i city of the 5

Pasfiid @mls-xbﬁs [} mwvmsl iAbhed SN dfth @ﬂhéﬁ@omsﬁére@&@o@f(z uM),
Quantification of biotiny

al | ree co
ot FECHTPOL SR 12, dnPrie. 20:4) Bpuraneipliied SiHEAGHha (0.4
pm lnlf 0 ;alﬁ%éth@h%@ff@rt (SBTnM/lenB CQ%J‘N ﬁ% ﬁ(if-hMP N?g(ﬁz')‘ ql\f%er E_Z)S mnl'\utes each
u : ;I&IF :lsgg,quép?i Py ?%thﬁ\)pﬁ% W ofp { narlrg) e gg#qnﬁ%ng@eatedpat 95°C for 2
n‘pﬂi;ﬂte%) Labélé® bxIF8-ATMHA %Sdeﬁéctéd‘ ﬁy Wéété?ﬁqbldth% urgm@ éifh%r bS
i a d overn ht agai nst TBS ( mM Tris
%5&8 idish ?rsgja Reéﬂg%seaqﬂwt@ﬁ?e@&ut@m &500;\9; a@eretgdlspmgenm

éﬁt%oﬁ%@ﬁs’eﬁﬂﬂsh&ﬁ@oﬂd&‘ééﬁﬁhﬁ%aw (Hhutﬁinr'leM(B\éhQ 'arbh%ﬁfluélﬂéscent
t final concsntrat

BRIPRReL sl BB PRao kMo e bl asigy R For each
eperifeht. PAGE is performed directly w thout heating the
sanple. Proteins are detected by Coonassie staining,

and the 15 degree of biotinylation is estimted by

capenag bmgaz:ﬁ\cprw; thél@dﬂédétcﬁ’%b&ﬂ ®@fsW th sanpl es
ontalnin {jbé i cal _anmount of 6xH_s-ACP n
%??WPS gnand 'Sr@”ﬂp'ffﬁé dfioat w%wm'g%@wﬂwrﬁed in the yeast

SVIRRIIr VeRfbr RSN 3 bBRhWERNP LR ApNtbtéRgLERA using the EcoRl and Sall
restriction sites introduced at the ends of the PCR fragment. ACP is cloned in frame
behind AGA2 using a Sall and an Acc6517 restriction site introduced by the PCR
amplification of the ACP sequence. ACP is extended by a sequence encoding the HA-
epitope. The sequence connecting Aga2p and ACP reads: FVDEMLYFQGM. The last
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20 Purified 6xH s-AcpS (0.4 pM is incubated at RT
wth either CoA-Bt or CoA-Dg (2 pM, variable anounts

w@boo@omsgd, 2, 4, 8, 12, 20, 40, 80 pM and pupr¢T/iB2d04/001733

6xH s-ACP-ha (0.4 pM in 20 pl reaction buffer (50 mM
Tris*d, pH 7.5, 10 mM MgCl 2)26 After 25 m nutes, each
sanple is quenched by addition of 20 pl of 2x SDS

$@éfdl]eeofbﬂkg‘af2 fandﬂ!h‘b h@ﬁﬂe@ﬁiuébf ﬂ@ﬁ dre run\&/%rlu?%dﬁ lfﬂh@%—'{etrmlnal sequence of
stern-bl o

el ed det ect ed
el 'aglasi'nai’? SHAZPIORe IR R8T R RYPOAG 0% Rl U ACP is
CRGHIGERT. & sl il EBYMd@@Nﬁa uRdB-52trpNkli2AH BRIASEINPEb4::HIS3 can1
nt i body- horseradi sh peroxi dase conjugate (dil ution
% i?w 33 H@mrpa%ﬁo (Eiskad CAYBXRIQF NG AIZRFER HieePcavi-promoter
ah@ vxgszAnFEﬁémtth@Pc@t prrﬁH‘t/érCéré REven A 10 hfé\‘rAs)céjIDe%ﬁ% Inadrhm

for each eri ment Label ing of Aga2
sonteining 2p Q?EHEQSG@QF’ Ios1 "IWEC%QE’&DE%%’E 9&00 AEAA PBeoo Un'tS of the cells
arPlvhdHeRdvittl 2 Ml Wty tand Endddin @i I%@Ifﬁg%ﬁ’eF‘(Ethﬁw Tris Cl pH

%east expr essi on vector S314 behi nd

r10d8M Macle)- QgArﬁgbw@e ) ﬁp(H&r,%C%%pre added to a final
E6RdehiraliorPeY 1 drie1 LI FRBUARAYALaliAg Rlap R drivR 20 at RT by

fragnment . is cloned in frame usli ng

thqngé'am r%qt%@gsa m EBS: iThe celis %TPN@SF?@ qulﬁuméa it ztrnleof PBS and
eﬁﬂ%r%ﬁbﬁﬂﬁh'té flﬁé}bbéﬁhc@fmlérﬁgco‘bc}%lr%ﬁm adoh ml'nslncuﬁatlon in 0.2 ml

extenq$ uence encod I nNg I
9%99%@% RGCoRiRInIAg 8HGM/Qﬂbtr e%(&str yE@ate (Milan
“A'hsl @SAGVQNE%}‘%&%E&%W Wbﬁ%@g?ﬂ{e%ﬁg %%ou?tﬁné§§ bl HPPBS Cells

of Aga2p and the first residue o are underl i ned
FrednERaciadivitan Zsiss dejpvertdps flueteseense deipiagcens(Car Zeiss, Géttingen,

t&énﬁw)%m rae@siféou WHNQMP&YA&M@E $@§ther esi due of

is underlined. Yeast strain 0 (MATa ura3-52
trpI | eu2A1l hi s3A200 pep4:: H S3 cant GAL pl U211: URA3)

LhpBling P AEP-NKRFL ofefh Lol CJ&S&& nsxéa%elﬁ fromthe
PGAL1- pronoter 5 A@Z@ fromthe Pcupi- ﬁrom)ter

EPrethﬁ rt"@ﬂ/ﬁ'er‘frﬁxfoeﬁﬂoncﬁf Kii the signal mueB%?fé @ origlsaegeptor
gAY QSf@séH‘@ tRe N tEM'uﬁQsP BﬁACIb Qlaaé‘srgPpWV(Hf\kér afd W@%Ofused to the

units of the cell are washed wat er and
CdeTipeefCR Niag %hcm TS Hpseriln éhfb@ﬁfl'éﬁg (ssmﬁwctrﬁu FLAG tagrand a
Bxi4is tddid alY Adched &ﬁh@‘@ Mlﬁhaé of RA FHEPSIrFedbén Woene of the fusion

6xHi_ s- ACPS are added a final concentration
RPN isjRperteddpiadhe wereyanqmw #itgsiof they ‘@ﬁtsw%ﬂ‘le@nvmgen)
HER293 cEik 4 gil&mdinl DMEWF@@u!t%%@& 3 %d’ifi&H‘Ea%lé%eﬁ’% GIBCO BRL)

The cells are Wi t

é?ﬁﬁ'?é?e@%}’v& ?e?d%tfstaﬂ P@Jfﬁeé%f@éﬁt%c% %'R'e)s dEppieat rarsfegtion is

Pérfctfried raséhe%@nﬂ@dr(NlaﬂBiét&hhmzﬂ 868042 3p &d t@éfﬂEWgs cells are co-
I ncubat i on buffer containi ng 20nM

Fensdented yih He‘éte'ﬁ] QXgERSSINGMGRINKT mawﬂuc&e@rmgeted EGFP (EGFP-
ﬁv_\sg)zméramﬂ cErPé ér%\/lﬁéhblal/edﬁvaﬁm Rfh ét'”réomérhﬁeﬂaﬂ;r& %Ith 500 i of PBS

times re |ns ect ed

M%\?@?t?'“i%Mgpla é?%%‘@n@@"'ﬁf@?gﬁ HM% a(‘@&lﬂl‘erfé?%@@ CoA-Cy5 or
@AIBtK%h 5 %Iﬁ) .Gy bre‘&ﬁérﬁ‘ﬁla&\éiﬁhi‘eeot%eé\A«ftﬁ’fPBB"E@ Fdri&le any

aperture ective. La ellng of fusion

BISER F*Hb%!"aé%?%ﬂ/%ecgh apﬂ@%%laﬁqersscaawng ﬁ@anP%M@P@SPenCG
RIPERDBY %eﬁﬁab@@%W@yé becys. BidtinyRERAURNS 8rdhclitifed with

éluglr-[)?_lnkﬁ‘PCyS labeled streptavidin (Amersham Biosciences) at concentrations of 1
ug/ml in PBS before being washed three times with PBS. Laser-scanning confocal
micographs are recorded using a 488 nm argon/krypton laser line, a 543 nm HeNe laser
line or a 633 nm HeNe laser line on a Zeiss LSM 510 microscope (Carl Zeiss AG,
Gattingen, Germany) with a 63 x water (1.2 numerical aperture) objective. Scanning
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(SigbHT3) is fused to the N termnus of ACP via a
short DYV linker, and NK1 is fused to the 20 C

W eoonilons8s of ACP via a short TS linker. |In thePCT/IB2004/001733

resulting construct, a FLAGtag and a 6xHi s tag is
also attached to the C term s of NKL. The
correspondi ng gene of the fusion protein is inserted

ispeed afelabbeihtensity ﬁ%@dﬁusﬁédt@%v@ﬁ ﬁfﬂﬁ)b‘v&%h%EE&@%%orescent probes,

%Da?éétg{gg og)n}pé;apcg glgz%]lgl@% é]%bﬁgﬁrllg \é@lgle%smge is analyzed in the
%h@tmm‘tsﬁﬂ'e% GIFPZariEI Hnkiivéto thalréspeet \kHTd)(eGFBFE&chEiBh)sample
qénd% nsflect]| on is 25 performed as descri bed

I &8 rlghellingds 8@%‘2?989)“5‘6 SR sheanelepnma clear membrane
mnmg is ws'yaﬁe‘oﬁﬁtﬂ%icw rhémm%ﬁb @égoﬁéﬁér%@éllﬂ% \ﬁi@F’chbys after

{ ete
Bbe/B0 1D oty 475F Ebeling WitaCoroBkridsHpePatant staring with
\Strieptabidih- QL/S ONo Embrané E@fmr@@b@éé\*v@& f%@hgra%@ecfwoells showing

6XxHi s Ac and either CoA-Cy3,
A8 Avuge 5%%5%5%@%@%!19@ Seneérft:mlmg @PxNﬁb\@lth Cy3, Cy5

bhﬂbﬁ)tlwl k@p&ﬁselyUl'ﬁee,‘STQP’fNI@f‘béc@&o?f?&ﬁeﬁéﬂ?l&ﬁé'séé@|n51-'ﬂ§k293 cells is
directly anal | aser - scanni ng conf ocal

crsi @r?cfért %‘PS‘%’BSW'M‘@XEQ@WWtﬂﬁafﬁ?@ylﬂio‘j@if@e -labeled
Bh&ttérﬁdél RSPLE) the n@fu@al'h@éh’cPQFIQQ ‘E#oﬁmsuﬂaéh%ggf)am‘&ﬂuswely the

-| abel ed streptavidin (Arersham Bi osci ences

Ate aicasind legd o 'd%'@?'rﬁtamw rsgionsefleg eeveesiahef the SRaho staining

b? bﬁ %x&ésfﬁ&ﬁ unibBled B:ﬁbstlaﬁc?eeP mﬁﬁrﬂﬂeﬂﬁlnggﬂjﬂﬁ%ore proves the
raphs are recorded using a 488 nm argon/Kkr

rypto
iy Phihe laballing v aliBe ftipnaity oi MeP oK kwississasst to ligand
bﬁ.aﬁ, | aser line on a Zeiss LSM 510 m croscope (Carl
Zei ss AG, ~ Cottingen, Germany) with a 63 x water (1.2
numeri cal aperture) objective. Scanni ng WO 2004/ 104588
PCT/ 1 B2004/ 001733 27 speed and | aser intensity are

di usted to avoi d phot obl eaching of the fluorescent
%ﬁéé‘éﬂjﬁ and damage or norphol ogi cal changes of the

cells. Fluorescence is analyzed in the channels

nSJtI Q’é? G-P and sensitive to the respective dye.
REAlket qoulgn Ay &elllardsiglags 18 4660-1eRY €8P8) abel 1i ng
AN @sﬁrergva@u Chérh%trﬁ%FB@BtQﬂﬂﬂ%Z@mbgz%C' ear nenbrane 5

ggq_gq Iaﬂ é\*s ohserved in e cell nmenbrane region
e alp Mafire g4 §49-0R%Y 3, after | abel 1ing with
Ra-fortfd N E&ﬁbh@ﬁﬁrﬁPfdt@WrbtbthnMécﬁo@é\' ﬁb/e@ﬂﬂr clon/ng manual; Ed.

t st St L
e DO o i S Pietion Labaralory Brosopp. 2Bkl 490e)
pel Jay eshowsalmra.n BioBHR. %ph?g Mc2s Msgmso(ﬁ 9§§)P

B Roiirte End kA Ginias fetioes nma i9a@EBNRA P& Dept o

RH&.@%M]&t'eYaBW@ﬁ§®d&IHbIW@33%6| 399 10 Co stai ned
Xper l nment

furth
KB arhaiah P O isod Bl Cagm. 0 SHaRE A48 4B9Fo)
uw@a"r@tmrmésﬂanQQM5pf11bl@(19%q§h substances stain

5@& il ve é menbrane area and lead to identical

ACRP %fé# WsCarigen in E(rieia-Airolein ipfecactipos: iggmaleailar ¢lgning manual,
bYERIE @6I@ﬁﬁ§ Colid SpHirRf19hBer ISAbdFdtaR e Ss; Wpt 1502 Qétﬁ)z)

-FEAB‘QPP furthernore proves the speC|f|C|ty of 'th

¢rHFt FhoCell 1 PRS6HHEY-onal ity of ACP- NK1 VVI th
KeRavAiRbs bAd UEIRBRan. Y. Bioh @Heeh. 267, 5751-5754 (1992)

J Schultz and M Carlson, Mol Cell Biol 7, 3637-45 (1987).
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Uarmmbﬂtodﬁbr @tectm@hﬂﬂloﬁ hfa‘r‘\ ﬁldﬁhg'ﬁ&teﬁs oﬁ&@re%@ QvHick®®Pprises

t
SHABBiAb B FURIEI" COMYAIng, FECtRIN AT ARG Brsba agy] carrier protein (ACP)
b3-RgmiehPthéjeod Uitk A/ esksPebetg m@M A) B éu‘bstrate and a holo-acyl
Protein-Protejn i ctlons ecular clon
GaiTieE prbicit:ayrihisa PACHSS o adogioigustherral sihal BB CRS frgnsters the
Ribes®; the fusiofbprair, %ﬁ@a)eteéﬂhd\lh'ﬁﬂ?w fArtRér rﬁénlpulgfmé thé $abeled fusion
BFSPS 364 1980% !‘\I(I‘P?a i.ngs and JE Cronan

eds 4ging Hieabel i3 system @@meéiorameqvn@anwgbmannpulatmg
M@ilaﬁ‘gll Biol 7, 3637-45 (1987). 35 WD 2004/104588

PCT/ 1 B2004/ 001733 28 dains 1. A nethod for
detecting and/or mani pulating a protein of interest,

@hrl‘hb nﬁ‘eﬂﬁ@d fop Gétecﬁrﬁﬁé protdin Bf MtdrbistiRBorILt8 Ichim 1, wherein the labeled
r in of interest and an acyl carrier

R RlepHeiBined o be, cpRUggRsIY MARPI@gH ArsySHom dasigsed for

e@ﬁmway fonfiertng thi Rbeblgtd &tm ved a hol o-acyl

carrier protein synthase (ACPS) or a honol ogue thereof

so that the ACPS transfers the |label to the fusion

B Theinfsthéddr defeetirig 41protdid bPintdrexstlB8srdaNd RidrA LA girbhe
| abel ed fusion protelin obtained, using the label 1n a

system desi gned for detecting and/ or mani pul ating the

halrak methoPior déectirRt 4 pdtdiPbf |ﬂfétr@éi'§ab8&d tgl% ‘éfaﬁ'h B lﬁ’f//vo in cells.

i nterest according to claim1, wherein | abel ed
fusion protein obtained can be continuously nonitored

5 nThe &)&hcﬁﬂ’oﬂﬁ@h@ﬂ%ﬂné Qrprotéiﬂrﬂfllm&%ﬁﬁédéofﬂhﬁﬁ ttonIén'ﬂg1 Wherein the
e net hod

Eg g:@t tj n vitro q .
pled fuRgn Qf%?'at'%Pw i6fl in A pKtiemdesigngs &Prrfgmfngcm.laheh and wherein

inra furtheosted thelgteteledflimterek ol citRives froRtha IeFUe%toel’uﬁoﬁ roteln
interest according to claim2 in vivo in cel

The nethod for manipulating a protein of i nter est

QcThé eettbd for mbﬁipmaﬁng %%t@ih Idf H?!@regtoadcag‘i’r}cd t%d.:ldclrﬁsl:e Wﬂereln the
ned for puri

syst em des
l?ahgles gt%éqlmsprgk%dp W@p@p}yzed oX a solid supplort in a system deS|gned for

immobilizing the label.

7. The method for manipulating a protein of interest according to claim 1, wherein the
ACPS is ACPS from E. coli.

8. The method for manipulating a protein of interest according to claim 1, wherein the
ACPS homologue is selected from the group consisting of EntD, Sfp, Psf-1, Gsp, LYS5,
Bli, Lpa-14, and NshC., participating in nosiheptide biosynthesis. This invention includes
the use of all ACPSs in the labeling scheme that are homologous to the ACPS from E.
coli.
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in a further step the protein of interest is cleaved
fromthe | abel ed fusion protein. 6. The nethod for

worevidpedsst i ng a protein of interest accordi ng POI/DB28041001733

1, wherein the |abeled fusion protein is immobilized

on a solid support in a syste&® designed for 25

i mobi lizing the label. 7. The nethod for mani pul ati ng

. Wh@trﬁétﬁo@forlnﬁﬁrﬁm%ﬁlg%gﬁ@fe‘i’d Slnfefest hadomding td’\élﬁihﬂ Rwherein ACP is
the ACPS is ACPS fro coli. 30 8. The nethod for

fra AP HREYACRTHE %rofiﬁ"bt ein of interest according to claim

1, wherein the ACPS honologue is selected fromthe

qrou consisting of EntD, Sfp, Psf-1, Gsp, LYS5, Bli

18a Thg methed 1Qs AENIPUlREipg aoqrgt&tn ofdntereshersording fogdaim 1, wherein ACP
R s Bt SRStSmycERispediBy ent i on includes the use of all

ACPSs in the 1abeling schene that are honol ogous to

the ACPS fromE. COL 35 WO 2004/104588

RETThBARIHA PO rddipuit®ind a pT&%lnr@tlﬁ‘teﬁésf QécoP@%MIQFn' 1)QHérein ACP

proteln of interest accord gféto claim1l ereln A
issan ACP@riantgf g wildztype éPF’rwfut: differsilyy, virfuesofraneras nare amino acid

g@&tﬂﬂioﬁ’s | dtletdn® 'E)Pb@dlfbr%f bt WIREIRSHI reGHRI b PebpeRy of §éran as an
wherei n ACP is froma Stre&?ée myces speci es.

?ﬁ@m@tfﬁﬂabqﬂéﬁ’ 4netmsam>%ant¢tbelae ot #rtign criglyzed by ACPS
according to claiml1, wherein ACP is an ACP vari ant

of a wild-type ACP which differs by virtue of one or

ABr & hamaﬁ@%@r manipylading pretsinof infelest acsarding to claim 1, wherein ACP
adsH ACPRfmgnint wifeh eBntins!the §&fr@ r@§ldhé‘?o WhIER 81 phddbhopantetheine

serving as an 10 acceptor fo

detvaiiye tﬁﬁk@&h@%ﬁ%w@ch rﬁtatlmﬁetheémqtlpeﬂp aeaefl suahphegphopantetheine
AERRtivé2. The nethod for manipulating a protein of

interest according to claim1, wherein ACP is an ACP
fragnment which contains the serine residue to which

HQGAF?UQ&H’ B%ﬁ%@l‘hBﬁélﬁ@ Fro@&ﬁ by Ridris a'na aﬂté@%ﬁer F*&ein (ACP) or a

whi ch retains the function to accept such

frrewBRidpeaitek chaapterizadindaatithe prajein of intergsticgsisls of between 12 and
BHGD Sinthos¥Aar i sing protein of interest and an acyl

carrier protein (ACP) or a fragnent thereof,

characterized in that the protein of interest consists

9h. TRE YWVRRH &3teﬁﬂé’cco oadlﬁlm @%h%cteﬁ?edliﬂ thatife E)l‘b?én‘i’ Bf interest

protein according to aim 13, characterized in
P%'%?Sﬂéﬁtwe%'ﬁ 5@ﬁf“éﬂ@@Q amp9AGids: s of between 50 and
1000 am no acids. 15. The fusion protein according to
claim 13, characterized in that the protein of

15t &he &ysigneprote acepEding:ie Gaipn 3, ﬁaar@p@ubectm%atélw pgteim of interest is

8E1EMER FronTINEgRiupHdnGisiidéd R §meb A Dirdittd ;S}Btelns transcription
regul ati ng proteins, nenbrane proteins, nuclea

fqgélagmg,pr elag,ép%braﬁg@rcgglps,| af yapeptoR proteins, nuclear localization
signal proteins, protein cofactors, antibodies, membrane pump proteins, membrane

channel proteins, membrane carrier proteins, motor proteins, proteins involved in signal
transduction, nuclear proteins, ribosomal proteins, small monomeric GTPases, ATP-
binding cassette proteins, intracellular structural proteins, proteins with sequences
responsible for targeting proteins to particular cellular compartments, proteins generally
used as labels or affinity tags, and domains or subdomains of such proteins.

16. The fusion protein according to claim 13, characterized in that the protein of interest is
derived from human species other higher mammals, eukaryotic species, bacterial species
or from a viral source.
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signal proteins, protein cofactors, antibodies,
menbr ane punp proteins, nenbrane channel proteins,

wWOoreeoBnesses carri er proteins, notor proteins, preCEIBE04/001733

i nvol ved in signal transduction, nuclear proteins,
ri bosonal proteins, small non#heric GTPases, ATP 30
bi ndi ng cassette proteins, intracellular structura

[A70tTerfSsiom ptehh BScoMihg t& Elging N8 eshardctstized i thaethk@rotein of interest is

SRR bl sl ogg@%%éféwa}{wo%géfat}‘%n iggaynodgficiency virus

FAMNDNhdriar MSenz@nmud avepiatits \fusSobspomd Vicuse$, such
proteins. 16. The fusion protein according to claim

13, characterized in that the protein of interest is

3s. d‘hélfuﬁéh piotdih Bedering Rﬁ@lbmwtdh@facférﬁbﬁf in tRBTHB IpPotein of interest
eci es,. bacterial species froma vira

|c S
§E?IXF Oleyif 05065 Ryt T HFeati4 eDiBY dS0rdsys. SenerpRY. obesity, vira
fm§¢tmsmma@tgﬁaﬁﬁ@@fmsng to claim 13, characterized in

that the protein of interest is derived from

sal nonel | a, nycobacteria, staphylococci, human

i mmmad@éudncp@f&ry adddrdifig td &M 13, ftua%ténaédi Hﬁﬂéﬁt ¥drhptEses ACP and
or corona viruses. 5 The fusion

at|ti s virus,

6rF§?f@l"rPfé'&t6%ﬁsa?meP@d dhrgpgh @énk%waﬁ%ﬁﬁt@leu to enzyrme cleayage under

shigan ediitibnef 1 nterest plays a role in cancer,

cardi ovascul ar di seases, nental disorders, Alzheiner,

obesity, viral infections, or bacterial infections.

28. ATsioh pedtein aRESHRIgRo @E\Ffﬁ’ﬁglcﬁﬁphéln IA@JF"’%ri'ae'neuroklnln 1 receptor.

characterized in that it conprises Al 10

protein of interest connected through a Ilnker

241S CRBIOF Blfgsiérdproihy BE:ordifg HAESiN BIRra metHod@eksrding to claim 1.

conditions. 20. A fusion protein according to claim13

conprising ACP and neurokinin-1 receptor. 15 21. Use

b, 6\lfal!;@éd)Gonﬁfﬁe%dbsﬂét%%’fﬂiéﬁrrhﬁla@ @rglgw in a nethod

according to claim1 22. A |l abel ed A type

substrate of the formula (1) or (I1): NH2 NNJ HH

OHOONN ~RS-INN-OP-OOP-OO0OO0O00 00 OH i NH,

O=P-O1) 0 20 N

4

W 4 OH <

[ abel R\S/\/N N 9 (ll)
ot loo]

O O

(1

o (i
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30

35

NH2 NNZNJ HOHOONDI N RN1P1 Pr-OOOOO 0
0O OH i O=P-O 6- (Il) WO 2004/104588

weaDAneagH4/ 001733 31 wherein Ris a linker groupB2004/001733

bridgi ng the coenzyme A and the label; and "Label" is

a | abel nolecule suitable fd¥ the detection and/ or

mani pul ati on of the fusion protein in a system

Gererein ®is ladinketegreag bridyirsgthe @benBymepAllaat ithglabbieahdtielbel” is a label

5 23. A |l.abel.ed, Co [ i ng.t i
Scins sipBR Blms eientibs A BT meBptaBRE S Ao TpRli e system
glesignedVfdr defectiny atoranakipmativicotiie labgner ei n opti onal |y

(a) one or nore carbon atons are replaced by oxygen;
(b) one or nore carbon atons are replaced by nitrogen

Q3r Alabged d@ﬁdy;ﬁ&ﬁmsgh’%raccafmhd tbQ:IalmCBZf\ﬂﬁé?éln@rs@fatralght or
tute X0 e se I N an,. am de

%ﬁﬁ{@?@ﬁﬁa' © grojp V('ﬁ) P imaod cdthop atoms, Bbrrein ehionale

(&)VrRCst ndrs céméﬁ%itbmﬁﬁﬁé reprcédlbpegygencar bon atons are

bstituted by ox resenti an ester function
Tpgor My chipen rﬁ@l@ﬁeqagn%r&p%ewm%eﬁwog%ﬁ@m and the

Iaaja@elﬁtwabddh A6ma atd $Llﬂsﬁtuw oXce PR&ssting an afhide RBEIH-NH-CO-;
re carbon ﬁt ons

ar e
I‘YSH: “ﬁ&é&% CQFbBH@FR}'P%W@ roplace B GXYGEN AN 18 ZUACERIcRarbon atoms are
$bbetit@b® Bl b, e8ereséntimagtdn’ sdtétduridtionneator;at ed

oak Iene a br.i het eraromati ¢ or
DS PRE Kees i Uhoatt SHE0n Aares et SAUBIS 1 3 il by representing
@ffmndtm_@m@emﬁ_gacbon atorrs are replaced by a
ul fide |Iinkage -S-S- a conbi nati on of two

radie Qs SHue CRIRY A ST2iTRb st DA Bhery i AreBled or unsaturated

2y dydIRNEne) aaRFated Br dﬁidttﬁk%fbdﬂi@&@joa@(ﬂ)ané @& Kridging heteraromatic or a

erei nbef ore, -optio ly contajping substituents.
gﬂdg%g ﬁ%tb'@t%‘i]jordgﬁaf‘&/% di‘ﬁ@é‘?c}yﬁ TRERording to claim 22

w?wwvceacu]acémbmb la&n‘i@ér@&bﬁldcéd@ﬁa cltshlstemlsInﬁvuaa@tecsn?-L sting
C V

ecfrosco
pégép&&?ﬁﬁ&ée LH/vgsor ore pemal’ly aliylene and/or modlﬁgd alkylene groups
as defined under (a) to (f) hereinbefore, optionally containing substituents.

24. Alabeled CoA type substrate according to claim 22 wherein “Label” is selected from
the group consisting of

(1) a spectroscopic probe;

(2) a radioactively labeled molecule;

(3) a molecule which is one part of a specific binding pair which is capable of
specifically binding to a partner;

(4) a molecule that is suspected to interact with other biomolecules;

(5) a library of molecules that are suspected to interact with other biomolecules;

(6) a molecule which is capable of crosslinking to other biomolecules;

(7) a molecule which is capable of generating hydroxyl radicals upon exposure to
H20, and ascorbate;

(8) a molecule which is capable of generating reactive radicals upon irradiation with
light;

(9) a molecule covalently attached to a solid support;

(10)  a nucleic acid or a derivative thereof capable of undergoing base-pairing with its
complementary strand;
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25 (3) a nmolecule which is one part of a specific
bi ndi ng pair which is capable of specifically binding

wao o00a/1pE88 ner; (4) a nolecule that is suspect eRCT/IB2004/001733

interact with other bionolecules; (5 a library of

mol ecul es that are suspected 3% interact with other

bi onol ecul es; (6) a nolecule which is capabl e of

g1 s s lai lipid eropther hytiophobic enakkatevitis medtbrdng-ingeming peapetties;

ich i s capahl e of generating hydroxyl radicals upon
238150 lortialBeile B e dralSe Bt ehsical of Phvsives bghegps: and
i($3)c apahbleculé posseesiay ian@nitt@dtioh \of anypel thé bfopeds (1) to (12).
irradiation with 1light; (9) a nolecule covalently
attached to a solid support; 35 (10) a nucleic acid or

250 labeltd COA! thes @.ﬂfstr@ﬁp@d@bfdirﬂg totdllﬂmfzmhtﬁkﬁgin “\Iﬁ)bel” is selected from
age-palr.in t | onpl enentary strand,
2’68'5!/g‘@ﬁ’é@%%%f?%ﬁé@df%ouss 32 (11) a lipid or

ot her hydr ophobi ¢ nol ecule with nenbrane-inserting

roperti_es; bi ono) ecul e with desirable .
e @ﬁa%%@ﬁﬁ%fé?y%r%ﬁ r%tﬁégporgmag Flaing €2 iny@ qnethogsgecording to
&ldifaliecul e possessing a conbi nati on of any of the
properties (1) to (12). 5 25. A | abel ed CoA type
substrate according to claim 22 wherein "Label" is
sel ected from biotin, digoxigenin, Cy-3 and Cy-5. 26.

Use of a | abel ed CoA type substrate according to claim
22 in a nethod according to claim1. 10



