WD 2004/ 104588 PCT/ 1 B2004/ 001733 1 Methods for Protein Labeling based on
Acyl Carrier Protein Field of the Invention 5 The present invention rel ates
to methods of transferring a |label froma substrate to a fusion protein
conpri si ngv@2qoti/pds€ssn Of i nterest and an acyl carrier ppetgsidosdordsfragnment
thereof, and in particular to nethods which further conprise detecting
and/ or mani pulating the |abeled fusion protein. 10 Background of the

i nvention Progress in understandi ng conpl ex biol ogical systens depends on
char act er i zMaghddacfor Prstéinl Labeling Basydosr Ayl CapfierPrat@hecul es, in particul ar
proteins. While the DNA sequencing of an increasing nunber of organisns has
identified their open reading franes (ORF), the 15 possibilities to

char act er i zEieldof tlwolihvattiopondi ng proteins in vivo and in vitro are linmted.
Most strategies that aimat realizing this objective are based on the
construction of a fusion protein that either allows the purification of the
fusi on fHr The piesent iryeptiorcreiataste methodalof ransfdrond alabakfranhe sphbattate toa n vi vo.
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allows following the protein in vivo. Examples for such tags include the 6xHis tag,

glutathione S transferase, maltose binding protein, epitope tags, yeast-two hybrid system,
20 Ot-alkylguanine-DNA alkyltransferase, split-ubiquitin, and green fluorescent protein (GFP)
fusion proteins. However, all these techniques have various limitations or disadvantages.

Gehring et al. (1997) and Lambalot and Walsh (1995) describe the use of E. coli holo acyl
carrier protein synthase (ACPS) to catalyze the posttransiational modification of apo-acyl
25 carrier protein (apo-ACP) by attaching the cofactor 4'-phosphopantetheine (P-pant) to a
conserved serine residue in vitro, yielding holo-ACP. The source of P-pant is coenzyme A.
Gehring et al. (1997) demonstrate furthermore that, by using coenzyme 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.
30
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
35 proteins, and the use of this method for the detection of AGT fusion proteins is described
in International Patent Application WO 02/083937.



Summary of the invention The invention relates to a nethod for detecting
and/ or mani pulating a protein of interest, which conprises contacting a
fusion protein conprising protein of interest and an acyl 5 carrier protein
(ACP) or ayvbregnedses t hereof with a | abel ed coenzyne A (pcaAB2doyp@rszsubstrate
and a hol o-acyl carrier protein synthase (ACPS) or a honol ogue thereof so
that the ACPS transfers the label to tRBe fusion protein, and optionally
detecting and/or further manipulating the | abel ed fusion protein obtained,
usi ng the | ghehmang ofithe\imdedtiorlesi gned for recogni si ng and/ or handling the

| abel . 10 Furthernore the invention relates to the use of a fusion protein
conprising protein of interest and an ACP or a fragnment thereof in such a
met hod. | n peetinentianr relatdsctoraanétbod for detetlingi and/n tianipulatingis eobtdin of iptere'styi ng or
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obt ai nabl e from CpA by attachnent of I nker with at |east
one reactlvée'?,qgt“@"‘gcﬂ“d@uf‘?wpgglet'aﬁrrent of a Iabel, i.e. a detectabl e

mar ker . {phe |nvent|on also relates to such novel Iabel ed coenzynme A (CoA)
type substrate thod nuf acture t her t 0, | nt.ernedi at es
useful in tﬁ'lé‘ré'ﬁ én‘fﬂ“ Eﬂl?%?ﬁ) 1o ygg,of ayfysion arg ?%T@?'"gme‘[’(9fthelr use
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1. (A Analylsoftergctio NM and

of 6x
Con By Pviioh e tiep PRirLoriotisiad » pralh bt iy 24 A poriy
reaction m xmmtenraag"ﬂlprotmmbilntprest inanitraodr i i dueoRh@ fabbleadtablyedAé dttiethe bl ot t i ng

using a gtr | o= dase conjugate. 35 (B) Quantification of
bi ot i nylﬁtlgﬁét@d%}ﬁﬁ@-@é\@h 6xHi s- ACP (3 pM, 6xH SACPS (5 pM and CoA- Bt

(10 NM are incubated for 30 mn, dialyzed and aliquots of the sanple are WD
2004/ 104588 ﬁ%r&t@lﬂ%@ﬂﬁé?@étﬁb%rpogated into the fusion protein of the invention may be of any

kind, which includes proteins, polypeptides and peptides of any length and both with and
without secondary, tertiary or quaternary structure.

20
The particular labeled coenzyme A (CoA) type substrates usgd in the method of the
invention are obtainable from CoA or modified CoA by attachment of a linker with at least
one reactive site for further attachment of a label, i.e. a detectable marker. The invention
also relates to such novel labeled coenzyme A (CoA) type substrates, to methods of

25 manufacture thereof, to intermediates useful in the synthesis of such nove! CoA type
substrates, and to their use in the method of the invention.

Brief Description of the Figures

30 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.

35 (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



I ncubated with streptavidin and applied to SDS-PACGE (|l ane No. 2). The
formation of a stable biotin-streptavidin conplex |leads to a gel shift of
bioti nyl ated protein. The anount of biotinylation is estimted by conparing
the band ivbengiibassdf 6xHi s-ACP in lane No. 2 with thacTaBeaqeanpl e

contai ning identical concentrations of 6xH s-ACP but no streptavidin (|lane

5 No. 1). (C) Conpetition assay between3CoA and CoA-Bt or CoA-Dg as ACPS
substrates: 6xHis-ACP (0.4 NM, 6xH s-ACPS (0.4 NM, CoA-Bt or CoA-Dg (2
NM and var yhm@atedmritbestrelotavidhrmd@bpl@dﬁo SOSGRAGH/lare Nm&‘)cﬂlﬁafoenlatiomof 80 nmin

and the degrs‘?&@fylo{uf‘?f‘épité%irhg&b@l%megﬂ oY Stk 6f QSQ‘M%Réd H'gtelnﬂ?ﬁe binb@tlor e

S|gnal I ntensities ster S are

[ CoA] | [ COA- Lbjiotinylation ig igstimatad gy £omparingttiee bamd intguRityjob AixHlis-AGR ip %ar@wo 2umlbr e x
represents [0Rk5[s50 e'cbntaﬁi ﬁ%d&ﬂﬁ@l%héérﬁgtlé}%'ﬁ bﬂl& A@ﬂﬂb@f nbls |5t§¢/lﬂ|ﬁ (lane

(k~/'KMco, J kcai / K hese experinments yield ratios o
speci ficidty Noddt ant s of 0 48 for (kal KM cun/ (koei / KM coA. D and of 0.35

for (kc,t/ KNk eemb&%h/agé\@ Ee@ueérﬁ@@@érﬁd‘@oﬂBt&ﬂ@dA bE('a%WCPSjélﬁﬁfrét&'nat i on
bet ween free and erivat Label i of, ACP fusion

proteins on 6d‘E'I'SI'A Ri£G- ‘:‘;\EM%- W'ﬁ%ﬁ% (oﬂ’ r%@trfﬁ' M9 GybMpRI VaR¥ing cast cel | s
expressi ng Agacentefonstur CoAT080 Amfﬁr@mcubdtéd for $0win 4adxhé Aegreé oblabéling
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I aEeI | ed. Der?%lg%‘%gé @Dgg‘@ﬁoﬁ'gb)h( ahf“% %e&ﬂ?lzﬂ\98%%?%8%@?@5%%30?%%%n relates to
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(CoA) type dmngnnea@reb%twgerafrmam@@rwtv@dmﬁ\er protein synthase (ACPS) or a
honol ogug t hereof so that 30 the ACPS transfers the |label to the fusion

protein, and_optionally detecting and/or further nmanipulating the |abeled
fusion prot diIgR 2t ai ned usi ng the label in a system designed for

recogni si ng (AIF)L@bellh?BﬂACPguéid’lﬁprbﬁh@on oémeurfuceé\a%:ééenamsesasﬁceaﬁcr@grrth@r s in

t he bi osynt hesi-s, of tatty .acid Kk 35 ri hosoma

bopt i do. Sy nidhaeset ol spbredsing a6a-AREIhFiars o R haitasr O ROPRIR T car ri er
prot ei n syntfbibaed bpeiréptavidinebated guaritamiots(D).4B pdmo@) Bng (D) 3t (Epbutavithebisc t or
fromt hezo not expressing AGA2-ACP. (C) and (F) are the transmission micrographs of the same
samples as in (B) and (D), respectively. These experiments indicate that only the yeast

cells expressing Aga2p-ACP are labelled.

Detailed description of the invention
25

The invention relates to a method for detecting and/or manipulating a protein of interest,
which comprises contacting a fusion protein comprising protein of interest and an acyl
carrier protein (ACP) or a fragment thereof with a labeled coenzyme A (CoA) type
substrate and a holo-acy! carrier protein synthase (ACPS) or a homologue thereof so that

30 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
35 non-ribosomal peptide synthesis. ACP is posttranslationally modified by holo-acyl carrier
protein synthase (ACPS) which transfers the 4-phosphopantetheine cofactor from the



WD 2004/ 104588 PCT/ 1 B2004/ 001733 4 coenzyne A to a conserved serine residue
of ACP. ACPSs are al so call ed phosphopante- theinyl transferases. It has
been shown that ACPSs possesses a relatively |ow substrate specificity
concer ni ngyoaebsfiogzed | ons of CoA at the thiol group of teoa/1B2004/001733
phosphopant et hei nyl noiety of CoA. Taki ng advantage of this, ACP fusion
proteins can be specifically labeled 5 By incubation with ACPS and a CoA
derivative that carries the |abel via the phospho- pantetheinyl noiety. The
| abel is thumehzyemesA o a eohsenield setire relsidee hbAGPIACEPES arg lalsowialiad/phosphdapaste-
conserved s T crsd he
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fatty acid LYSS5, participating in lysine biosynthesis; Bli, participating in bacitracin biosynthesis; Lpa-

14, participating in iturin A biosynthesis; 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.

25
The term ACP stands for any protein that will be posttranslationally phosphopante-
theinylated by ACPS from E. coli or any ACPS homologous to the ACPS from E. coli as
defined by Lambalot et al. (1996). This includes proteins not only participating in fatty acid
synthesis but also in polyketide synthesis, non-ribosomal peptide synthesis, amino acid

30 synthesis and depsipeptide synthesis. In addition to the posttranslational modification by
ACPS these proteins have also in common that they form acyl-pantetheinyl thiolesters
with 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 Il fatty acid

35 synthases).



35 syntheses). WD 2004/ 104588 PCT/|1B2004/ 001733 5 "Detecting" neans
observing the | abel and the protein of interest attached to it based on the
properties of a |abel in a system designed for observing the |abel, and

includes weeognossNg the particular |abel, finding thedragsonrs
particul ar environnent due to the propertles of the | abel, optionally
quantifying the |abel and the protein abtached to it, and 5 optionally
determ ning the properties of the m cro-environnent of the Iabel , and the
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i mobi | i Bi n@psgnalﬁaelermﬁlr@fthq preperiiesof the mwrcae@tbrpnmea%nfrtheelabelcamitta%tlkeng wi th
chem cal or biological reagents so as to nodify the properties of the |abel
and/or of the protein of interest, and the like. 15 The nethod disclosed

herein is geM@F"&PW" ﬂﬂﬁqnéﬁ'ﬂl“@'“ﬂ@edaﬁ’@iﬁg‘éth?fprgﬁ'ﬂquHﬁﬁrﬁﬁr?étaﬂ?ﬂﬂ' to & andypabl e of
speci fi cal | Ynchitids Handlinghd Mbbiae lthdistofelrsdfaeRERitRIERS toiitdaséddn thabel s whi ch

are capable of se nd inducin t he enV|r nt of the
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t he | abel . Tinmobiligihg byl rediciar aftkeallabemdthra smdlca!ﬂeusmuiatttmgluﬂth@hemiﬁﬁ‘l drusi on
protei ns botk ' | t he

i nvention re ac%d;ca‘{téa"gg %egggé'?% Hl@ﬂ%ﬁmﬁem %Ia?gh%r?ﬂ&%ﬂﬂ%?r%f?@ﬁ)rf] of

i nterest andntaiesiaerd te lief r agment t hereof in such a method. In particular,
the methgd of the invention is used for purifying or inmobilizing a protein

of interest,_or for continuously rmnltorln%lp protein of interest in vitro
or in vivo dhemesheddissiessdiherain sasaeralanplicabie forarange efappliestiorsand invent i on.

30 I'n one asapgsble owp%cmeary%na chVBIEHRY IéBBIlrnyQéfbﬁISI%téinsTWiiH”'@ |ai>a§ umntdr@uousl y
noni t ori ng a qulotel n O Interest In vitro or .In vivag a fusion

protein comsPPIegf ‘?ﬁ“ﬁ'f"@ BRd rduping ghanges '"am%i enyfrogment Ahe '?Q?'ecbf“éloﬁ PFPIRIZCP) or
a fragment tDgaesd whigh aidiih avinpdiatihg thedudigrstbih by the physical and/or chemical

20 properties specifically introduced by the label to the fusion protein and/or (3) labels which
aid in purification of the fusion protein through the properties introduced by the label. The
method disclosed herein can be used to label ACP fusion proteins both in vifro and in
vivo, e.g. in cells.

25 Furthermore the invention relates to the use of a fusion protein comprising protein of
interest and an ACP or a fragment thereof in such a method. In particular, the method of
the invention is used for purifying or immobilizing a protein of interest, or for continuously
monitoring a protein of interest in vifro or in vivo due to the label attached to it in the
method of the invention.

30
In one aspect, the present invention 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

35 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.



coenzynme A (CoA) type substrate and a hol o-acyl carrier protein synthase
(ACPS) or a 35 honol ogue thereof so that the ACPS transfers the |abel to the
fusion protein, and the label |s observed In a system designed for
recogni si ngotég/ibakel . WO 2004/ 104588 PCT/ | B2004/ 001733 cT1fiBtona/soifisr t her
aspect, the present invention provides a nethod for manipulating a protein
of interest in vitro or in vivo, wherefn a fusion protein conprising
protein of interest and an acyl carrier protein (ACP) or a fragnent thereof
is contacted with a | abel ed coenzyne A 5 (CoA) type substrate and a
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of an ACP f ssbsequenttytatiachediolthedsadid support. In particular embodiments of the invention in
which the label is not initially attached to the solid support, the method may involve the
further step of contacting the labeled ACP fusion protein with the solid support so that it
becomes immobilized on the solid support. In these preferred embodiments of the
25 invention, the label may be covalently attached to the solid support, either when the label
is transferred or in a subsequent reaction, or may be one member of a specific binding
pair, the other member of which is attached or attachable to the solid support, either
covalently or by any other means, e.g. using the specific binding pair of biotin and avidin
or streptavidin.
30 ‘
In a further aspect, the present invention provides a method to label ACP fusion proteins
both in vivo as well as in vitro. The term in vivo labeling of an ACP fusion protein includes
labeling in all compartments of a cell as well as of ACP fusion 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 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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select new acceptor sequences for transfer of labeled 4'-phosphopantetheine in the
reaction catalyzed by ACPS. ACP fragments are those which contain the serine residue to

25  which the phosphopantetheine derivative is attached, and which retain the function to
accept such phosphopantetheine derivative.

In preferred embodiments, the ACPS is, for example, E. coli holo-acyl carrier protein
synthase which is described in Lambalot and Walsh, 1995, and references therein.

30 However, other holo-acyl carrier protein synthases are known, such as ACPS from
Bacillus subtilis described in Lambalot et al., 1996, or any form of the protein which can be
employed in the present invention provided that they have the property of modifying ACP
defined above in the presence of appropriately labeled CoA. These ACPSs are also
known as phosphopantetheinyl transferases as described in Lambalot et al., 1996, and

35 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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25  For the labeling reaction, ACP fusion proteins have also to be contacted with both the
corresponding ACPS and the CoA derivative. This implies that for in vivo applications the
ACP fusion protein is either presented on the surface of the cell or the ACPS and the CoA
derivative are introduced into the cell of interest using techniques such as microinjection.

30 Inthe present invention, the reference to the protein part of the fusion protein with the
ACP is intended to include proteins, polypeptides and peptides of any length and both
with and without secondary, tertiary or quaternary structure, and preferably consists of at
least twelve amino acids and up to 2000 amino acids, preferably between 50 and 1000
amino acids. The protein of interest according to the invention is selected from the group

35 consisting of enzymes, DNA-binding proteins, transcription regulating proteins, membrane
proteins, nuclear receptor proteins, nuclear localization signal proteins, protein cofactors,
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caspase; 25 (RAINKINAEP R’Qmﬁﬁﬁﬁtéﬁgg 175”9%?)@5‘?%%”?@%@'@5? ¢ 8-\ ti¥essor
prot ei ns whi gite.diloRidBredlictases (E@CY,Mhére Isﬁé‘dlﬁv dri cmddfémetasy abﬁr@SdnSper@mcasf ically

?)NRr g;[ ﬁl ga%%‘gétp n{l]%,]f P {lh m%@ﬁR ’\%\F E‘%&nﬁyerﬁel gytoc':hrr]on%e & perdxndase ?&5 1% L!Il %r the
or e.g. hydrolases (EC 3), more specific a hydrolase acting on an ester bond (EC 3.1), in
particular a phosphoric monoester hydrolase (EC 3.1.3), such as a protein phoéphoric
monoester hydrolase; or a hydrolase hydrolysing peptide bonds, also known as peptidase
or protease (EC 3.4), in particular a caspase;

25 DNA-binding proteins, more specific transcription repressor proteins which are protein
factors inhibiting mRNA synthesis, specifically a protein factor inhibiting mRNA synthesis
in E. coli, in particular the DNA-binding domain of the LexA protein;
transcription regulating proteins, more specific transcription repressor proteins, in
particular transcription repressor proteins containing a tryptophan/aspartate repeat

30  structure,
membrane proteins, e.g. membrane proteins showing at least one transmembrane helix,
more specific membrane proteins from the endoplasmatic reticulum (ER) membrane, in
particular membrane proteins being active in protein translocation into the ER, such as the
ER transmembrane protein Sec62;

35 ore.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



transcription regulating proteins, nore specific transcription repressor
proteins, in particular transcription repressor proteins containing a

trypt ophan/ aspartate repeat 30 structure, nenbrane proteins, e.g. nenbrane
pr ot ei ns sWowbagosks | east one transnenbrane helix, norrcTaBE®I/HA1C33MENDr ane
proteins fromthe endoplasmatic reticulum (ER) nenbrane, in particular
menbrane proteins being active in protelth translocation into the ER, such as
the ER transnmenbrane protein SecS2; 35 or e.g. a protein fromthe famly of
7- t r ans menbrmagomelecular(ligaridd wifir @ neleoslar weigkt abpex il kDa, such as @vhgmmali@npe.bei ng a

G tei | ed [ ticul th that bind WO

20047 104585 TR OBERRBOTHAFTTICHc: ol ecul ar |1 gands i th A mol ecul ar

wei ght aboveor®.d Dansreershbrans ioa chrammeh priotains feanythe dell membrare, inglarticular ligandcept or
(NK1); or e teot éﬁ@ﬁé@@%&rﬁ@ﬁms' aere%ggaﬁgg @én‘a Sg%'té&%oﬁ Eﬁ’éﬂn&ﬂ? @EU 81”6 ' n

particul ar gan on thann nor e ecitirc a |gan gat ed
i on chanrel qgrqiorunrwcaeﬁmetsemonl@recgptge5ﬁT§m n, such as the serotonin

receptor 5-Htd,g Henforshe [EBEM63Other ﬁféﬁﬁ’érpér%nﬁélg'ﬁﬁd b%&eln%uﬁl@@?éb%bﬁr@nd

G protein coup fe receptors; or e. per oxi somal nmenbrane proteins, in
particul ar fqrﬁrﬁ petexisomal permbrgne H@%’ﬂ%ﬂ’b‘?"ﬁ“cqﬂéi’ﬂ?@ yeasl pedyasithe prgtein
proteins, e.mpxipucl ear receptor proteins fromthe famly of transcri pt I on

10 factors e speci fic, nucl ear ecept roteins fr fam |
L gnad Chauciiglegr reBastpL 1ol i AU oL febbtpr Mo RIneI g e iy, fE FeaerPRRRD: or

from t hejof ar’fhéwrsplfnﬁt‘et@léelﬁdnucﬁe@ lreceﬁlﬁi‘ PRGNS frare GRfamily of I@Hﬁmlndﬁclﬂilﬁe humrs]m
estrogen regept or ..hE nucl e ocal i zati on .si a ei SucC as the
el oo b s lnuB Retdl i Sy ATMcGRl fegRr O FOT eI R o188, o o
cof actors, eastfoggn, cacepioss, sm‘rtathehgmamlesttngqumoeptosbﬁaence in their geneti c

structure, (@g@g |08§]E'8tﬂ}?1ré ag%a%? Pe?r%s?uc rs‘?llu_gagt?c?éar hq%am%ﬂﬁr&ggﬁal m‘:tﬁg 8fmi r{m

nmononeri c ases |ng casse
(ABC) pr ot el\(IwS4@(§V403) mul ti pI e drug resistance protein; intracellular

structur l rfﬁeﬁl' cOfactdrd reeg g ihs lé&'@ Qﬁ Obiglifs s%ueh@@anNélp shiCLtAldurgOr €

20 speci human cyto roteil uences
r esponsi bI e Slmﬂ" npenomeric & Feses: mmsm'fpmthrmeaadf@mt emall mopeReNa t nent s,

e.g. to the @ﬂi&bsa@@ay,ﬁéMgergf% rRadaRfpsmatic reticulum (ER), the

m tochondria,_the plasna nenbrane or the peroxi sone;
ATP-binding cassette (ABC) proteins, e.g. a multiple drug resistance protein;

intracellular structural proteins, more specifically proteins of the cytoskeleton, more
20 specifically human cytoplasmic B-actin;

proteins with sequences responsible for targeting proteins to particular cellular

compartments, e.g. to the Golgi apparatus, the endoplasmatic reticulum (ER), the

mitochondria, the plasma membrane or the peroxisome;

proteins generally used as labels or affinity tags, e.g. fluorescent proteins giving a
25 fluorescent signal on excitation with UV or visible radiation, in particular fluorescent

proteins from the family known as green fluorescent proteins (GFP), such as the

fluorescent protein known as enhanced cyano fluorescent protein (ECFP);

and domains or subdomains of the aforementioned proteins.

30 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

35 from a viral source, e.g. human immunodeficiency virus (HIV), human influenza virus,
hepatitis virus, or corona viruses.
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wherein

5 Ris alinker group bridging the coenzyme A and the label; and “Label” is a label molecule
suitable for the detection, purification and/or manipulation of the fusion protein as
described herein.

However, the invention is not restricted to the substrates of formula (1) or (lI) since a wide

10 range of other substrates can be used for a transfer of a label to ACP fusion proteins. For
example, substitutions of the purine part, modifications of the sugar moiety or of the
panthetheinylic acid moiety of a compound of formula (1) are considered.

, Alinker group R in a compound of formula (1) or (11} is a flexible linker connecting a label

15  to the coenzyme A. Linker units are chosen in the context of the envisioned application,
l.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

20 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

25 (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-;



the reaction with ACP nor with the detection of the | abel, but may be
constructed such as 20 to be cleaved at sone point in tinme after the
reaction of the coenzyne A type substrate wth the fusion protein

conpri si ngwA@bh4/14s88 Nnker group R is a straight or branchadisedmabsnsa kyl ene
group with 1 to 300 carbon atonms, wherein optionally 25 (a) one or nore
carbon atons are replaced by oxygen, Ini1garticular wherein every third
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et hyl enoxy (umriesor nidry carben atonmadre repkidad iby akyges, aridthe edjagerddalbyn atdnisxgen
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cycl oal kyl ene, a satura ed or unsat urated’ bi cycl oakyl €n€, dgi ng
heteraromat|U'dsmgéatuﬁftﬁﬁgr%a%ﬂtﬁﬁ’B?t@@clﬁlylﬂf%'ﬁturat ed heterocyclyl group;

(f) two adj @b a@j%&é}ﬂ'&al%ﬁﬁﬁ)n% @rerr&ﬂ%déa%? abﬂsuﬁd@'luﬁkﬂde' ges.) i nkage -S-S-; or
a conbi nati on of two or re , eci al.l and/ or_ nodi fi ed

al kyl ene gr d¥fFscompnagen g d-’éPecf 'W% a&WF"ﬁéF‘%’PhB‘@f‘ palkyipis RUAS y

cont ai ni 1@ sadxféﬁhémm(a)&la;herbmséfo& eptivhbmedonthirmgEsdsguentever al kyl, e.g.
nmet hyl , | ower al koxy, e.g. nethoxy, |ower acyloxy, e.g. acetoxy, or

hal ogenyl, e.g. chloro. 15 Further substituents considered are e.g. those
obt ai ned wheSubatituantaconsidened arei esg. loweraikyh eat methyh ldwee alkbxik erg. Relttogy,ei n

car bon atoms &eag ¥'ae§g{’%éx3§§ﬂ§'ﬁé Fgl O@IﬁoroNH' CO as defined under (b).

I n suchalln he al kyl ene group R is
repl aced by a group -(NHCHR -CO"- vvherel nnis between 1 and 100 and R

represe %VéJthnt[xEﬁté %’r?sﬂ{re@gre%' @?ﬂd&@ o%'ir%d wh%ﬂ aff d;] [ AhihBRig!Dst I tuent

i'sS one |ch eads to hot ocl eavab -ni trophen é
group. In pamqrmraf&d "1WB#"'@E%WNFQ@WFFQ@Hﬁiqm&ﬂfﬁé?fghceﬂsbw%@ﬁ@lCt@DSaN ar bon

at om adj acento! g @efindduter k)(gnﬁl, su%h g llnké? pﬁrt Qf tﬁH F&arbon chain of the alkylene group R
- NH- CO- CH2- CH( o- ni t r ophenyl’) | ene gr oup replacing carbon

atons as defif Fﬁﬂ!ﬁcﬁﬁ Q¥R gruip ﬂ@He?'ﬂ'Be%)newh%re@ "ds bgtwsen 1 and 100 and R’

represents a varying residue of an a-amino acid.

20
A further substituent is one which leads to a photocleavable linker R, e.g. an o-nitrophenyl
group. In particular this substituent o-nitrophenyl is located at a carbon atom adjacent to a
amide bond, e.g. in a group —NH-CO-CHz-CH(o-nitrophenyl)-NH-CO-.

25 A phenylene group replacing carbon atoms as defined under (e) hereinbefore is e.g. 1,2-,
1,3-, or preferably 1,4-phenylene, A saturated or unsaturated cycloalkylene group
replacing carbon atoms as defined under (e) hereinbefore is e.g. cyclopentylene or
cyclohexylene, or also cyclohexylene being unsaturated e.g. in 1- or in 2-position. A
saturated or unsaturated bicycloalkylene group replacing carbon atoms as defined under

30 (e) hereinbefore is e.g. bicyclo[2.2.1]heptylene or bicyclo[2.2.2]octylene, optionally
unsaturated in 2-position or doubly unsaturated 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 o1
unsaturated heterocyclyl group replacing carbon atoms as defined under (e) hereinbefore

35 ise.g. 2,5~ tetrahydrofuranediyl or 2,5-dioxanediyl, or isoxazolidinene, preferably 3,5-
isoxazolidinene.



1,3-, or preferably 1, 4-phenyl ene, A saturated or unsaturated cycl oal kyl ene
group replacing carbon atons as defined under (e) hereinbefore is e.g.

cycl opentyl ene or cycl ohexyl ene, or al so cycl ohexyl ene bei ng unsat urat ed
e.g. in 1-woroesmodssposi tion. A saturated or unsaturat egtioiBayaheadkyl ene
group replacing carbon atons as defined under 30 (e) hereinbefore is e.qg.

bi cycl o[ 2. 2. 1] heptyl ene or bicycl o[ 2.2. 240ctyl ene, optionally unsaturated
in 2-position or doubly unsaturated in 2- and 5-position. A heteroaromatic
group replacing carbon atons as defined under (e) hereinbefore is e.qg.
triazolidene f r tedes"
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groups R&@re, for exanple, a flexible linker such as a alkyl chain of 1 to
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i nt ended. Exa Ies of pectroscopi c probe such as a

i ncl
f | uor ophor e, a& B’l‘?ﬁ%‘ﬁﬁr‘g 3?53 R%P?Qf‘glﬂ%ﬂﬁ%tr%rm'c@ SE®t rast reagent, or al so
a probe wsef(ﬂ) lmfddmabr\mfy labsledmolpyte; 10 (2) A radioactively |abeled

I I | h . bi nd i r which
T et o o R ER e o1 Bebaf rna P LS LBABbB% Py e
pairs are \/vei;pieclﬁnailm’mndmgtba partherar8uch ispedificchindirfigopairs asewelekndwnd the, artdridch can
bind to avi dfn@lu ecuef g,%% gg?rg hkﬁ)caﬁbﬂﬁltggﬂh ?,Q@%ﬁté\ﬁdlﬁuspect ed to interact

w th ot her biono es t'’hat are suspected to
i nteract wit@)ot Hérnolﬂculnﬁma;aaﬁ@pecteq te)mtﬁrasbwlﬁmther Wm@hculese.capabl e of

cross!1nfs ngeho o L&Em?f%c%glt RIS @hterfa fh Gifér tiGHolbdldsne art,

e.g. as scri be deau at S capable of
gener ating hidr X@WOIQ&H'PMI@ 'ﬁlﬁ%ﬂ?béﬂf&é‘lﬁﬁl@ jng to P&@Qb'a'ﬁﬂlea%l%?%'&'toé’"éﬁch as a

tethered netﬂqbs&&l@leat.@meeange gaés@&%ﬁlsédo@m&wahl@w aboal ., 20 2002; (8) A

nol ecul e which i s capa enert reactive radlclsuonlrr dlatlon
i n ot Ech A G oTaple Ve Griebls of SoRErats UG TEUER JPILGRORIaNS 5000
H,O, and ascorbate such as a tethered metal-chelate, e.g. as described by Hori et al.,
20 2002;

(8) A molecule which is capable of generating reactive radicals upon irradiation with
light such as malachite green, e.g. as described by Jay et al. 1999;
(9) A molecule covalently attached to a solid support, where the support may be a
glass slide, a microtiter plate or any polymer in general known to those proficient in the
25 art; .
(10) A nucleic acid or a derivative thereof capable of undergoing base-pairing with its
complementary strand;
(11)  Alipid or other hydrophobic molecule with membrane-inserting properties;
(12) A biomolecule with desirable enzymatic, chemical or physical properties;
30 (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 transferred to the ACP fusion protein, such as a
fluorophore, a chromophore, a magnetic probe, a radioactively labeled molecule or any
35 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



(9) A nolecule covalently attached to a solid support, where the support may
be a glass slide, a mcrotiter plate or any polyner in general known to
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20 affinity sraptasidi. If the label ds linseqb torther ACP fesian prioteirt Via adiaker godupkR odnitaining t h

I mrobi | zed aMLAlaBieWond, such as a disulfide bridge, or if the linker is photocleavable, the ACP

fusion protein can be released from the affinity tag after its isolation.

25 The use of a labeled CoA derivative, wherein the phosphopantetheinyl moiety carries a
label which can be transferred to the ACP fusion protein and which is capable of
generating reactive radicals, such as hydroxyl radicals, upon exposure to an external
stimulus, allows the study of conformations of the protein of interest and of proteins in the
vicinity. The generated radicals can inactivate the ACP fusion proteins as well as those

30 proteins that are in close proximity of the ACP fusion protein, allowing the study the role of
these proteins. Examples of such labels are tethered metal-chelate complexes that
produce hydroxyl radicals upon exposure to H,O, and ascorbate, and chromophores such
as malachite green that produce hydroxyl radicals upon laser irradiation. The use of
chromophores and lasers to generate hydroxyl radicals is also known in the art as

35 chromophore assisted laser induced inactivation (CALI), for example as described by Jay
et al., 1998. CALl is a method that is used to specifically inactivate certain proteins within



streptavidin. If the label is Iinked to the ACP fusion protein via a |inker
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The use of a labeled CoA derivative, wherein the phosphopantetheinyl moiety carries a

25 ligand which can be transferred to the ACP fusion protein, allows the invention to be used
to specifically attach the ligands and binding partners of the ligand, such as proteins, to
the ACP fusion protein. If the ligand binds to another protein Y and the dimerization of the
protein Y with the labeled ACP fusion protein leads to a biological function or a
measurable signal, the biological function or the measured signal depends on the addition

30 of the labeled ACP fusion protein. If ACP is coupled to proteins displayed on cell surfaces
the interaction with the ligand can mediate contacts with other molecules modified by the
ligand, including biomolecules, either individually or as part of other cells, of tissue, and of
intact organisms modified by the ligand.

35 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



specific anti body, by the di sappearance of those proteins on a
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The use of a labeled CoA derivative, wherein the phosphopantetheinyl moiety carries a
ligand which can be transferred to an ACP fusion protein consisting of ACP and a
25 membrane receptor and which allows detection of the labeled receptor. This labeling of
the cell surface receptor allows to observe receptor internalization. A particular application
is the investigation of the internalization of receptor proteins after binding of a ligand, for
example by a drug, a drug lead or a tentative drug lead. The receptor internalization can
be detected by various methods, e.g. by microscopic detection of translocation of the label
30 from the cell membrane to the cell interior or by changes in the fluorescence
characteristics of the label upon transfer to the intracellular milieu. Such changes can also
be detected without microscopic tools and may be facilitated by the addition of a quencher
to the extraceliular medium.

35 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



in the presence of ACPS with ACP fusion proteins that interact with other
proteins (in vivo or in vitro) can lead to the coval ent cross-Iinking of
the ACP fusion protein with its 20 interacting protein via the |abel. This
al I ows t hewpdenhvisegati on of the protein Interacti ng WHdT/BbdagoAI3 f usi on
protein. The use of a | abel ed CoA derivative, wherein the
phosphopant et hei nyl noiety carries a |1ig§and which can be transferred to an
ACP fusion protein consisting of ACP and a 25 nenbrane receptor and which
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35 The use of a | abel ed CoA derivative, wherein the phosphopant et hei nyl
noiety carries a |ligand which can be directly detected by el ectron

m cr oscopy, Exagples ectron dense WO 2004/ 104588 PCT/ B2004/ 001733 18
nanopart{gl es. Another application of the phosphopantetheinyl noiety for

el ectron mcroscopy detection is based on | abel s used as photosensitizers
such as eosi therfpliewingexamplessd experimentalPrassdyes A &t forth secs to pravide fose
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i nvention vm"PYenﬂﬁ'i}vaBBab%%@ﬂ%%%itﬂi"ﬁgﬁ@@cﬂ%?%ﬁthWVFW'qneference to the
acconpanyi ng figures. Exanples 10 The foll owi ng exanpl es and experi nent al
pr ocedur e.set f so as to provide those of ordinary skill in the
art withﬁ’z Megfsgfg%g%tosure and description of how to practice the

i nventi on, arlua soletionalf biotib-evalkidided (1 inmg, 0.0082 newa)jie 100 yt DMF| asautionaf. 15

o100 pi - Dy dRoBumat 2, 0 805 ol i Th 86 ol g 10% Bog, 7!
mrol , | eq.)TrisiCl od 76 isEHReddde nUixtyte is stirred for 4 hours at room temperature. It is then
diluted with CH;CN / H,O 1:4, and aliquots of 500 pl are injected on a preparative HPLC
20 column: Gradient (A = H,O 99%, CH;CN 1 %, 50 mM NH,OAc / B = CH;CN) from A/B
95:5 to A/B 80:20 in 2 min, to A/B 68:32 in 7 min, to A/B 20:80 in 2 min, then back to A/B
95:5. The retention 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
25 determined by absorption at 260 nm (€ (adenine, 260 nm) = 15’300 [M"'cm™]). The yield of

CoA-Bt is 0.895 mg (33%).

ESI-MS (m/z) calculated 1217.296 [M(-1)], found 1217.2657 [M(-1)]



Tris-C pH 7.5 is added. The mxture is stirred for 4 hours at room
tenperature. It is then diluted with CH3CN/ H20 1:4, and aliquots of 500
pl are injected on a preparative HPLC 20 colum: G adient (A = H20O 99%
CH3CN 1 %wbQodabidsstOAc / B = CH3CN) from A/B 95:5 to p&B/ABRu02001733 2 min, to
A/B68:32in 7 mn, to AS 20:80 in 2 mn, then back to AAB 95:5. The
retention tine of the CoA-biotin is 6.51%in. Fractions containing the
desired product are concentrated in vacua, dissolved in DMSO and an

anal ytical anount injected to control the purity.oThe pure fractions are
conbi ned. The concentration of CoA-biotin is 25 ¢ m ned by absorption at
260 nm (e (adenine, 260 nn) = 15300 [M 1cm 1]) .qulbB@uyi el d of CoA-Bt is
0.895 ng (33% . ESI-M5 (mz) calcyl ated 1@12\29@_12%- 1)], found 1217. 2657
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HNI'SHVANH HHO. ,nH OMN S N~~O O 4O Synthesis of CoA-Dg 5 To a
solution of N-(c-malei m docaproic acid) hydrazide 2 (1 ng, 0.0044 mmol) in
50 pi DM, a solution of coenzyne A disodiumsalt (3.6 ng, 0.0044 mol, 1
eq.) ina DW/ buffer mxture (70 pi DMV | 30 pi 50 MM Tris'Cl, pH 7.5) is
added. The reaction-is
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Synthesis of CoA-Dg
5  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 pl DMF / 30 pl 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

10 ester (2.6 mg, 0.0044 mmol, 1 eq.) dissolved in 50 pl DMF and 10 ul 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

15  coefficient of adenine (¢ (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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foll owed by anal ytical HPLC (detection at 260 nm) to verify the conpletion
of the reaction. Subsequently, a solution of 3-am no-3-deoxydi goxi genin
hem succi nam de succinimdyl 10 ester (2.6 ng, 0.0044 mmol, 1 eq.) dissolved
in 50 pl DWb:2emadodsis pi Et 3N |s added, and the reacti orpraIBRs/@01333i rred for
4 hours at roomtenperature. The reaction is submtted to preparative HPLC
and fractions containing the desired prdluct are concentrated in vacuo,

di ssolved in DVSO and anal yzed by analytical HPLC for purity. Fractions
containing pure product are coni . The conaentration of CoA-Dg is

det erni ned using the extinctionl5coeffici 8Bt of adenine (c (adenine, 260
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Synt hesis of CoA-Cy3 To a solution of Cy3-naleimde 3 (Pharmacia, | ng,

0. 00126 m*wb)mdmo‘ﬂs@p pi DVMF, a solution of coenzyne A witasziowoosalt (1.05
ng, 0.00126 mol, 1 eqg.) in 90 pi DVF and 10 pi 50 MM TrisCl pH 7.5 is
added. The mxture is stirred for 4 houds at room5 tenperature. It is then
diluted with CH3CN I H20 1:4, and aliquots of 500 NI are injected on a
prepar ati ve $ipiHesisalf @oa-Cy& adi ent from A/B 95:5 to AAB 90:10 in 2 mn, to AB

65:35 in STAE Pola:tﬁo?n #/653 %%@91 derh &Dhg?n’ihma‘t, Q%&Ag@gﬁ ler?(&E?n 950 E|F[§nﬁFa£‘d B see

precedl ng exa actlons
cont ai ni ng ts@tlaegf ¢®ozm@6modwnesaltda}ﬁ§m PAOE linmouécﬂsb) in ao $EBME@adi n

DMVEO, and arH@ﬁl%b%Mﬁ'ﬁéC%ﬂW%t:s b&dle‘h“Tﬁé’mbéﬂ:?%'Etﬁr@hf& RYbdrhY - Thg pure

fractions are conb concentration o et erm ned
absor pti én demparatuieniis thensijutgdywvith GHEENJ GBO[ 1. aeﬁ%quotmféi%uéare lwct@bm oy3
'1; 18 gg;l [ ;6:6 %tlveﬁfﬁbLé@ol(u'ﬁhzéra@%hﬁﬁﬂrﬁwgéé 1OABSd: 10Mh 2lnih; tof 0B88:35 in
I\/1(5 mln fo A/B 20:80 in 2 min, then back to A/B 95:5 (A and B see preceding example).
The retention time of CoA-Cy3 is 10 min. Fractions containing the desired product are
concentrated in vacuo, dissolved in DMSO, and an analytical amount injected to control
10 the purity. The pure fractions are combined. The concentration of CoA-Cy3 is determined
by absorption at 549 nm (g (549 nm) = 150'000 [M"'cm™}). The yield of CoA-Cy3 is 0.847
mg (44%).
ESI-MS (m/z) calculated 1519.370 [M(-1)], found 1519.3071 [M(-1)).
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PCT/ 1 B2004/ 001733 22 Synthesis of CoA-Cy5 The synthesis of CoA-Cy5
starting wvbhoddness8y5- mal ei mde 4 (1 ng, 0.00122 mmol ) BcI/MBp@sh@rised as
described for CoA-Cy3. The concentration of CoA-Cy5 is determ ned using the
extinction coefficient of Cy5 (e (646 n®d = 250'000 [M'cm]). The yield of
CoA-Cy5 is 5 0.828 ng (449 . ESI-M5 (m z) calcul ated 1545.386 [M-1)] and
772.189 [ M - Syrithesisaf@bA7GYS 6524 [M-2)]. 038 SO\ / /ONQ:~O/ N N

\ITTT_N N 1)Theosﬁth%sf§"3¥ CoN-(N/S starting with the Cy5-maleimide 4 (1 mg, 0.00122 mmol) is
performed as described for CoA-Cy3. The concentration of CoA-Cy5 is determined using
the extinction coefficient of Cy5 (€ (646 nm) = 250°000 [M'¢m™)). The yield of CoA-Cy5 is

5 0.828 mg (44%).
ESI-MS (m/z) calculated 1545.386 [M(-1)] and 772.189 [M(-2)], found 771.6524 [M(-2)].
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10
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 ATATTA
GGT TTA GGC ACG G -3’ with the Ndel restriction site (underlined), and the backward
15  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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S0O3 OMN-/N O O 10 doning, expression and purification of 6xH s-ACPS The
XL1-blue E. coil ACPS gene is anplified by single colony PCR and cloned in a
pET- 15b pivelmisdo{ss®vagen) using the forward priner 5'-PCIOB2@BI0ICAT ATG GCA
ATA TTA GGI TTA G&C ACG G -3 with the Ndel restriction site (underlined),
and the backward 15 primer 5' - TCA AGI 8YC GAG TTA ACT TTC AAT AAT TAC CGT
GGC A -3 with the Xhol restriction site (underlined). The sequence of the
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is allowed to drain. The column is washed with 5x 400 pl DNA elution buffer (10 mM
15  Tris'Cl, pH 8.5), then with 2x 5 ml wash buffer (300 mM NaCl, 10 mM imidazole, 50 mM
KH,POy4, pH 7.5). To elute the protein, elution buffer (300 mM NaCl, 150 mM imidazole,

pH 7.5) is added to the column, incubated for 10 minutes, and then the flow-through is

collected. Elution is continued stepwise with 150 pi elution buffer until no more protein is
detectable in a Bradford assay. Finally the combined eluates are dialysed overnight in

20 dialysis buffer (50 mM HEPES, 30 % glycerol, pH 7.2) to remove the residual salts. The
pure 6xHis-ACPS (MW 16.215 kDa) is aliquoted and stored at -80°C. The concentration is
determined by a Bradford assay to be 37.6 uM. Yield 0.912 mg per liter of BL21 E. coli
cell culture.

25  Cloning, expression and purification of 6xHis -ACP
The XL1-blue E. coli ACP gene is amplified by single colony PCR and cloned in a pET-
15b plasmid (Novagen) using the forward primer §- GT CGG TAT CAT ATG AGC ACT
ATC GAA GAA CG -3’ with the Ndel restriction site (underlined) and the backward primer
5- TCATGC GGA TCC TTACGC CTG GTG GCC GTT G — 3’ with the BamHI restriction
30 site (underlined). The sequence of the peptide fused to the N-terminus of E. coli ACP
(yielding 6xHis-ACP) is (in single letter code) MGSSHHHHHHSSGLVPRGSH foliowed 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 ODggonm Of 0.6. Expression of
35 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



m xed several tinmes. The extract m xture is then added to a pol ypropyl ene
colum, which is allowed to drain. The colum is washed with 5x 400 pl DNA
elution buffer (10 MM 15 TriwC, pH 8.5), then with 2x 5 mM wash buffer (300
mM NaCl , IWonbbswisggzol e, 50 MM KH2PO4, pH 7.5). To elrdmasbiveo@rsst ein,
elution buffer (300 MM NaCl, 150 mM i m dazole, pH 7.5) is added to the
colum, incubated for 10 minutes, and t2én the flowthrough is collected.
Elution is continued stepwise with 150 pl elution buffer until no nore
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above experi et migr the purification of 6xH s-ACPS. The concent ration of
6XH s- ACP (MWNV 10.802 kDa) is determned by a Bradford assay to be 188 NM
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Liquid cultures of BL21 (DE3) E. coli cells containing a pET-15b based expression vector
encoding 6xHis-ACP-ha are grown to an optical density ODggonm Of 0.6. Expression of
6xHis-ACP-ha is induced by adding IPTG to a final concentration of 1 mM. After
incubation for 3 hours at 220 rpm at 24°C, the culture is centrifuged for 10 minutes at
25 3000 g at 4°C. 6xHis-ACP Is then purified as described for the purification of 6xHis-AcpS.
The concentration of 6xHis-ACP-ha (MW 12.65 kDa) is determined by Bradford assay to
be 400 uM, and the total yield of protein is 10 mg per liter of shake-flask culture.

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

30 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

35 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 (cal cul ated 10.6716 kDa), and that of holo-6xH s ACP to be 11.012 kDa
(calculated 11.0119 kDa). LC-ESI-Ms allows the identification and

i ntegration of the peaks corresponding to the holo- and apo-form The

per cent agewof20d4ne49891 o-form i s determned to be 16% (retTaBréoanerisne 11. 77
mn), and that of the apo-formto be 84% (retention tinme 14.16 mn). 15
Expression and purification of 6xHi s AC® ha The sequence of the peptide
fused to the N-terminus of E. coli ACP is (in single letter code)
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substrate ( %ﬂ%l.wme%ernﬁ@aaﬁﬂoumdfsxmwwp not BREIWASEE i RbtQhcubated ity zed
using an inmage station (Kodak 440). As controls, sanples containing each

protein alo epféﬁ'ﬂ"‘sanpl es cont aining only one of the two proteins and
CoA-Bt are also prepared and anal yzed for biotinylation as above in order

to check the_ backaround and to check 't specificity of the 5 reaction. The
bi oti nyl at i o Ay assgys bawepy @egﬁegf%?" q? t hr ee conponents.
Quant i f i 20at i Punified 6xHistAcp$ (@4 b isdhcubatddsat RAGRth\Eitherg@oA-Bhorf Cofabg &3/ uM),

variable amounts of CoA (0, 2, 4, 8, 12, 20, 40, 80 uM) and purified 6xHis-ACP-ha (0.4
HM) in 20 pl reaction buffer (50 mM Tris'Cl, pH 7.5, 10 mM MgCl,). After 25 minutes, each
sample is quenched by addition of 20 ul of 2x SDS sample buffer and heated at 95°C for 2
minutes. Labeled 6xHis-ACP-ha is detected by Western-blotting using either a

25 streptavidin-horseradish peroxidase conjugate (dilution 1:12500) or an anti~digoxigenin
antibody-horseradish peroxidase conjugate (dilution 1:500) and a chemiluminescent
peroxidase substrate. Signal intensities at 0 uM CoA are arbitrary set to 1 for each
experiment.

30 Labeling of Aga2-ACP on the surface of yeast cells
The sequence of AGA2 is amplified from yeast genomic DNA and inserted in the yeast
expression vector pRS314 behind the Pcyp(-promoter sequence 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 Acc657 restriction site introduced by the PCR

35 amplification of the ACP sequence. ACP is extended by a sequence encoding the HA-
epitope. The sequence connecting Aga2p and ACP reads: EVDEMLYFQGM. The last



Purified 6xHi s-ACP (3 pM is incubated at RT with CoA-Bt (10 NM and
purified 6xH s- ACPS (5 NM in a final volune of 50 pi reaction buffer (50
nmv TrisCl, pH 8.8, 10 nM 10 MgCl 2). After 30 m nutes of incubation, the

m Xt ure i swoi2ad4pesds over ni ght agai nst TBS (10 M Tri s-KIT/IB2@3/00w33NaCl , pH
7.9) to renove any excess CoA-Bt. Aliquots of the reaction are incubated
with streptavidin for 1 h at a final coMentration of 0.6 pg/pl. 2x SDS
sanple buffer containing only 2 % SDS is added to sanpl es, and SDS-PACE i s
perfornmed diesidu¢ bf/Aga2ptandtthéiirat resigue ofcAGRanel underiinexd. giha ﬁ-temnalesbquﬂmd oby
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amount of 6xwideringk Yaast sifain EWW&(@M«Tanma&i& trphieuBAt b§3A2Q0rpepérHl§§tcam di n.
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CoA (0, 2 4ande‘\ga£2‘\cat;om4be Pa@rmnoéﬁﬁerwpwn |"b1)0 wkof selentiye. medigm. 4 NM) in
20 pi reacti&ptdining 2% daﬂ%td%ﬂaﬁﬂ '051 rg\ll coBb‘ér?o an oo@‘/ﬁ '\@ umt@fdf fHe c%ﬁs

mnutes, each sanmple |s quenche i tion 2x SDS. sanp

il
U fer - and FABHEaRGR WS et SniTasiResded lagor Va6 IBR ReHBmM TiERBb ed by
Vst er nt bl ?é&?n’?)OUﬁMTh@Im}ﬁM Mg@. swti exms&atecanafixﬂrssmlaslaﬁdhdaeawa ﬂ‘l@élg .
C0n_| uga e I utlon 0 an an OXI eradl s
per oxi dase cHRFEYmtian ?(lifq ?R‘? BH'(”i’eéB?ﬂ'v%mg'a e'E‘ﬁ Pﬁﬁ’ﬁ%@gﬁ[’?{" %‘3{-‘393{ dase
substrate Sdllgmd the méaotion tnltcez A PB8. PHd calid\ame washed fdur difmgs $dth 2tnol of PBSrangach
experi nment . e a2 ACP _on th rfa ofzya llsa% I
coquence of ARabAREdsile fhorEdRRoS icrBibeby Gistill PSR 29 R HeuBRondn 0.3 e
yeast expr edﬂ@ﬂ”wmb@on@ﬁaﬂmdmmnmmrﬂ\hadéﬂlms streptavidin cojupaten@blansi ng t he

Fragment . Ac SRS, SHtetnd Suadlh MR oI 1B ol RS el

restriction &einspeeted willy e deissyxiovert paiI@ressapte micmmmm(C@rl Zeiss, Gittingsaquence.

ACP is exde ope. The seguence
connectl?r% Rggrg]p?hg)n r%eﬂé:?ggggﬁﬁ‘ﬁ@%égwl%l\( uH‘)\‘_?REQt:Maest WO 2004/ 104588

PCT/ | B2004/ 001733 26 residue of AgaZzp and the first residue of ACP are
under | i ned. [Epeiidg srACP-NRY fWB@%ﬁplayé@Bn'l—lEKZQQb% the HA-epitope reads:

(NATA U a3 S e ror ST P L8 O S oo HaTe segnceaf R BUBToRRRS)
(I'nvi trogen, (Sigairt)adaded ) the Noterninls¢f ARFaVia B shbm mmwaee«m NKT iyméemrto theand
Agaz- ACPZJ ' og]tetrrrr]l?huE%%l R.bPQ/?aoa or{ TS?1 ﬂrﬁ(elg rlr? %ﬁg resultlng construct aei'-lL‘“:A(ét t'a\g/ %ngre di-um
6xHis tag is also attached to the C terminus of NK1. The corresponding gene of the fusion
protein is inserted into the Nhel and BamH| sites of the vector pCEP4 (Invitrogen).
HEK293 cells are grown in DMEM/F12 (Dulbecco’s modified Eagle medium; GIBCO BRL)
supplemented with 2.2 % fetal calf serum (GIBCO, BRL). Transient transfection is
25 performed as described (Nat Biotechnol 21, 86-89 (2003)) and the HEK293 cells are co-
transfected with vectors expressing ACP-NK1 and a nuclear targeted EGFP (EGFP-
NLS:). After 24 h, cells are incubated for 10 min at room temperature with 500 pl of PBS
buffer containing MgCl, (10 mM), 6xHis-AcpS (1 uM) and either CoA-Cy3, CoA-Cy5 or
CoA-Bt (each 5 uM). The cells are then washed three times with PBS to remove any
30 excess substrate and directly analyzed by laser-scanning confocal fluorescence
microscopy when labeled with Cy3 or Cy5. Biotinylated cells are incubated with
FluoroLink™ Cy5-labeled streptavidin (Amersham Biosciences) at concentrations of 1
Hg/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
35 line or a 633 nm HeNe laser line on a Zeiss LSM 510 microscope (Carl Zeiss AG,
Goéttingen, Germany) with a 63 x water (1.2 numerical aperture) objective. Scanning



contai ning 2% gal actose and 0.1 nM copper to an OD600 of 1. 4 OD600 units of
the cells are washed with 2 ml water and resuspended in 0.2 m |abeling
buffer (50mMM Tris C pH 8.8, 100 MM NaCl, 10 mM MyCl 2). CoA substrate and
6xHi s- ACPSwareosadssssl to a final concentration of 10 areCThBbiMkos1@3pecti vel y.
Labeling is stopped after 20 mn at RT by 10 diluting the reaction into 2 m
PBS. The cells are washed four times wiZh 2 mM of PBS and either subjected
to fluorescence mcroscopy directly or after a 20 min incubationin 0.2 n
of Qdot' " | ngpeednd fasbuinfensitycara tadjusted ¢p 20id\bHotkiedching @5 thetfluereseant diobes,

| i |l
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via a short IS linker. In the resul ti ng construct, a FL and a 6xH s

tag i s al so SRPRMACYS Nﬁé"@qr%'ﬂqﬁtﬂ'ﬂ@ b?oﬁﬁﬁ’edf?fé‘oaﬁﬁal"?%%ﬁ IsshgwiRg of the
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| aser - scgni pRgiggnf ocal fluorescence mcroscopy when | abeled with Cy3 or
Cy5. Biotinylated cells are incubated with FluoroLink'"' Cy5-Iabel ed
streptavi din (Amersham Bi osci ences) at concentrations of 1 pg/m In PBS

bef ore being washed three times with PBS. Laser-scanni ng confocal

m cogr aphs gre recorded using a 488 nm argon/ krypton | aser line, a 543 nm
HeNe | aser fere r a 633 nmHeNe |aser line on a Zeiss LSM 510 m croscope
(Carl Zeiss AG  Cottingen, Germany) vmth a 63 x water (1.2 nunerical
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R Hori and N Baichoo in Protein-Profein interactions: A molecular cloning manual; Ed.
E Golemis, Cold Spring Harbor Laboratory Press; pp. 288-311 (2002)
25 DG Jay and T Sakurai, Biochim. Biophys. Acta M39-48 (1999)
PA Kolodziej and RA Young, Methods Enzymol. 194, 508-19,(1991)
RH Lambalot et al., Chemistry & Biology 3, 923-936 (1996)
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J Ma and M Ptashne, Cell 51, 113-9, (1987)
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JH Nunberg et al., Cell 19, 355-364 (1980).
M Rawlings and JE Cronan, J. Biol. Chem. 267, 5751-5754 (1992)
J Schultz and M Carlson, Mol Cell Biol 7, 3637-45 (1987).
35



channel s sensitive to GFP and sensitive to the respective dye. For each cel
sanple tested a clear nuclear labelling is observed in the GFP channel, and
a clear nenbrane 5 labelling is observed in the cell nenbrane region after

| abel ling with CoA-Cy3, after |labellingonpith CoA-CyS, and after labelling
wi th CoA-Bt and subsequent staining with Streptavidin-Cy5. No nmenbrane

st ai ni ng Iiﬂobserved for non-transfected cells show ng no nucl ear

expressi on P, indicating a specific labeling of ACP-NK1 with Cy3, Cy5
and biotin, respectively The ACP-NK1 receptor transiently expressed In

HEK293 cel I S 0 ai.ned further e 5 and with
Lot e aet nyl T o meod 367 GRS RE ntiliy BraitblatRb aBEBE RS bredl Whiam ARG of
NK1. Both substances stain exclusively the nenbrane area and lead to
identical stajned reqions., The reversa 0 _Staini.n XCess
of Cunl aBol SaTEaiG SRR T o R oS La e ST o8 hrplen B
speci fi ci t yraffraghent teesof renginmgdheibmpett%ef dateptingoptadsphypantetiéine dikivativdsh
respect to I and 15 t&l@% Ref erences 20 RB Ali at al., Mlecular and
Cel | ul ar BifGMbERENZYBe #1669 (1998) AM Gehring at al., Chemistry &

Bi ol ogy 4, 17- 25 (1997) SN Ho at al ., Nature 382, 822-6 (1996) R Hod and N
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col o, | CHYt A S 65 Bink soBt e, el e fosphabariahoBy A st GoR) oy
and T $akuroarnes|3 Iébéﬂama IFan@ Bysnechst via WEké&vtﬁ&Q&ﬁﬂbd’bﬁad@érmﬂﬁb%e ACHE RA
Young, Methods En 194, 508-19,(1991) RH Lanbalot at al., Chemstry &
Bi ol ogy 3, W@@?’E f@QG) RH Lanbal ot and CT Walsh, J. Biol. Chem 270,
24658- 24661 (1995) J Ma and M Ptashne CeII 51, 113-9, (1987) 30 OW Nadeau

and GM Carl son tein-Protein nte on rmleclar cl al ;
B0 £ Gol eiCa bpacasaeg Prrip sy bR AT BrsEicoqys therBotsp @2683)‘\
Nunber g at t&lnsfersﬁabllabb@to taé&swﬂprbﬂéaﬁ&hd M Rawl i ngs and JE Cronan, J. Biol.

Chem g? 5751-5754 (1992) J Schultz and M Carlson, Ml Cell Bi ol 7,
3637-45%(1987). 35 28 dCdains 1. A nethod for det ecti ng and/ or mani pul ating

a protein Qfetécﬂhgeaﬁ@/brfuwhémhampmardgsmé Idbetedusioh ipRgein obtaiedNuging t 1abel in
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2. The method for detecting a protein of interest according to claim 1, wherein the labeled
20 fusion protein obtained can be continuously monitored in a system designed for

continuously monitoring the label in vitro or in cell culture.
3. The method for detecting a protein of interest according to claim 2 in vitro.
25 4. The method for detecting a protein of interest according to claim 2 in cell culture.

5. The method for manipulating a protein of interest according to claim 1, wherein the
labelled fusion protein is purified in a system designed for purifying the label, and wherein
in a further step the protein of interest is cleaved from the labeled fusion protein.

30
6. The method for manipulating a protein of interest according to claim 1, wherein the
labeled fusion protein is immobilized on a solid support in a system designed for

immobilizing the label.

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



or a fragnment thereof retaining the property of accepting phosphopantethei ne
derivatives fromcoenzyne A (CoA) with a coenzyne A (CoA) type substrate,
wherei n the phosphopant et hei nyl noiety of CoA 10 carries a |label as a
ligand connected via a |inker which canjge transferred to the ACP fusion
protein, and with a hol o-acyl carrier protein synthase (ACPS) or a honol ogue
thereof so that the ACPS transfers the label to the fusion protein, and 15
detecting and/or further manipul ating the | abeled fusion protein obtained,
usi ng t he |&bEhe method feryraamipulditrgy 4 petkif of inthedst atcording el tlaim rawhgreainabe ng t he

1™ wher ei n ARRS PaRBieakS st i yfe lath Safiine. =rid e Y ety " "

noni t or ed iBli, apsyidi @md NstsC.gned for continuously nonitoring the |abel in
vitro or.in cell culture. 3. The nethod for detecting a protein of interest
accordi r?g toclaim2 in vitro. 25 4. The nethod for detecting a protein of
i nterest acoTld megtHod forl raamip@ating & ploteid of interest acCordihh ¢o oinh d dwiierein ACP is
mani pul ating a .prqt ein of .interest according to claim1, wherein the

| abel | ed f u=i%GH 3V SREISAPIUBurified in a system designed for purifying the
| abel , and wherein in a further step the protein of interest is cleaved

fromthe | apheled fusi protein., 30 6, .Th t hod for manipulatin otein
of It or est ot B Gafes Tearliiring 3 rglein ff nREee! pasesrioa s HaPbh WigraATH o

i Mobi 110z eds fromea SOEpEmFLEspeciesn a syst em desi gned for immobilizing the

| abel . 35 7. The method for mani pulating a protein of interest according to
claim1, wherein the ACPS is ACPS fromE. coli. 29 8. The nethod for

mani pul at i NP1, aTHY mekbd fafmanipBdegta proten of ingrdsd acdording 1o clalet eivheréih ACPACPS

honol ogue i.s selected {r m@m r onsisting .of EptD, Sf Psf-1, Gsp,
LYSs, Bl i 15 BRACHVATRRLORE HHS- S AR BICR 3O WU B O PP RS NG Atilei 1 of
i nterest acsubstitutighs deletigtisor bdditibes, Hubwhick stilsretdins thel prosttyl of @aifvirigeds g ot ei n.
10. The _method fo nipuj,ating a protein agf interest accqrdj to claiml,
wher o1 ioAciRcoeefor br FRIeRA 8hp ifoRalie el Heddeatton CHhaier b A S o
mani pul ating a protein of interest according to claim1, wherein ACP

12. The method for manipulating a protein of interest according to claim 1, wherein ACP

is an ACP fragment which contains the serine residue to which the phosphopantetheine

derivative is attached, and which retains the function to accept such phosphopantetheine

20 derivative.

13. A labeled fusion protein comprising protein of interest and an acyl carrier protein

(ACP) or a fragment thereof retaining the property of accepting phosphopantetheine

derivatives from coenzyme A (CoA), characterized in that the protein of interest consists
25  of between 12 and 5000 amino acids.

14. The fusion protein according to claim 13, characterized in that the protein of interest

consists of between 50 and 1000 amino acids.

30 15. The fusion protein according to claim 13, characterized in that the protein of interest is
selected from the group consisting of enzymes, DNA-binding proteins, transcription
regulating proteins, membrane proteins, nuclear receptor proteins, nuclear localization
signal proteins, protein cofactors, antibodies, membrane pump proteins, membrane
channel proteins, membrane carrier proteins, motor proteins, proteins involved in signal

35 transduction, nuclear proteins, ribosomal proteins, small monomeric GTPases, ATP-

binding cassette proteins, intracellular structural proteins, proteins with sequences



is an ACP variant of a wild-type ACP which differs by virtue of one or nore
am no acid substitutions, deletions or additions, but which still retains
the property of serving as an 15 acceptor for | abel ed 4'-phosphopant et hei ne
in the reaction catalyzed by ACPS. 12. Thg nethod for nanipulating a protein
of interest according to claim1, wherein ACP is an ACP fragnment which

contains the serjne resique tq which th hasphopant et hei ne . derivatjve is
et achod, | ARPARAPIEOF BreAthE prolelhs I Bariaien G 1dBE PP P L TLA RO RS BT e ne
20 deri vat iused ad Babebs dradfitlitg dadsyahd dopaint oF subiomzinssofrsgclp padteing) of i nt er est
and an acyl carrier protein (ACP) or a fragnent thereof retaining the
property of accepting phosphopantetheine derivatives fromcoenzyne A (CoA),
char act eri zi6d The fudia piolein peadrding toélainnt &robatactpiasd & that tR6 padteih@f interasti® and

5000 am.no acid 14. The fusio otei n_accordi to claim/13, . .

char act 8r | ZEEvE o Aemplaegrgs et bBhetPRREER. cuitur RS atipsahsragiesnd
1000 ami no crérofsa vitd) sdrce The fusion protein according to claim13,
characterized in that the protein of interest is selected fromthe group
consi sting of enzymes, DNA-binding proteins, transcription regulating

pr ot e: ns, mabharfesien pl_to@éims?cd’ndiﬁb &ﬁélaﬁrﬁ_ﬂ:@,ﬂih_@fact&ri@é%rﬂﬁat the @ratéin of tetbstaat i on
signal protegi.ns rotein cofactors, .antihodi es,. nmenbrane .prot eins,
renbr ane.  CRURGRLIOR aaahels. TeeBralReS Ry o BT TS RHPTGRNGY SIS

prot ei ng i MOV)VEEmamingugialvirdd, Hepatiehitis| OicorsnscliR@es.pr ot ei ns, ri bosonal
proteins, small nononeric GIPases, ATP- binding cassette proteins,

intracel lular structural proteins, proteins with sequences 30 responsible
for targeti1sg Thedusibmproteéin Beddrdifig kaclaivel 3, Wharactpizb@ I thethe prddéiflotintsrest
general |y sed aF,IabeIs or.affin%tﬁ.ta s, and 80 insﬁfr subdqmaj ns. of
such pr ot eifRYs a8'e ifgan¢arscadioysshiar Hisgagasy MeAR! i5OWrE MA'S M rehesty- &R ed
i n that thenfactiing] ér t2kctariatiafeetiéng.s 5 derived from human speci es ot her
higher1gannals, eukaryotic species, bacterial species or froma viral
source. ¥17. The fusion protein according to claim 13, characterized in that
t he protei nYfTHerfusioepiotdis acct@ding &lclhid N3, chhraeteizédin tARCIDE@AGHrves ACP and

st aphyl ococci, , human 1 mmunodeficj ency virus 10 (. ,_human influenza virus,
epat 1t o A RSN GrmetssbHor ot e dpousH 8 fkstsupcestble thieapina e sedig ¢ o
claim 13, chaswetendiiced. i n that the protein of interest plays a role in
cancer, cardi ovascul ar di seases, nental disorders, Al zheiner, obesity, vira
i nfections, or bacterial infections. 15 19. The fusion protein according to

claim 28, coarsefsehiptadiniatcdiaiiy tbiclaid MBIcoRpRisiAGAGINShd neurokinin-1 receptor.

21. A fusion protein according to claim 13 prepared in a method according to claim 1.



a protein of interest connected through a |Iinker susceptible to enzyne

cl eavage under suitable conditions. 20 20. A fusion protein according to
claim 13 conprising ACP and neurokinin-1 receptor. 21. A fusion protein
accordi ng wo mbaiosst3 prepared in a nethod accor di ng t orCl/E20040017980
20041104588 PCT/ 1 B2004/ 001733 carrler g%ghn P311A SEQUENCE LI STI NG
<110> EPFL - Ecol e Pol ytechni gﬁé 3! 'F nne 3ohnsson, Kai George,
Nat hal i e <120> Met hods for Proteln La I'ng based on Acyl carrier Protein
<130> P311A <150> EP03405364.5 <151> 2003-05-23 <160> 8 <170> Patenttn

version 344, <gdi>- ]ﬁcﬁ&%ﬁéchn 1 %ﬁz&@ %{)ﬂn{,‘l cial sequence <220>

<223> Fowa pri mer clo 400> 1 tctggtcata

t ggcaat att aggohnssgmc Katgg 34 <210> 2 <211> 37 <212> DNA <213> Artificial
sequence <22(Q or:?% ?}f vvard primer for cloning ACPS into pET-15b <400> 2
t caagtctcg agtf’ {t caat aattac cgtggca 37 <210> 3 Page 1

<120> Methods for Protein Labeling based on Acyl Carrier Protein
<130> P311A

<150> EP03405364.5
<151> 2003-05-23

<160> 8
<170> PatentIn version 3.1

<210> 1
<211> 34
<212> DNA

<213> Artificial sequence

<220>
<223> Foward primer for cloning ACPS into pET-15b

<400> 1
tctggtcata tggcaatatt aggtttaggc acgg 34

<210> 2
<211> 37
<212> DNA

<213> Artificial Sequence

<220>

<223> Backward primer for cloning ACPS +into pET-15b

<400> 2

tcaagtctcg agttaacttt caataattac cgtggca 37

<210> 3
Page 1



WO 2004/ 104588 PCT/ 1 B2004/ 001733 Acyl carrier Protein P311A <211> 20 <212>
PRT <213> Artificial Sequence <220> <223> 6xH s extension for ACPS and ACP
<400> 3 Met GQy ser Ser Hs Hs HHs Hs H's Hs ser Ser Ay Leu val Pro 15
10 15 Argwe obaiasdsi s 20 <210> 4 <211> 31 <212> DNA re/BB200400i7B3 ci al
Sequence <220> <223> Forward il mer . for cloni gg ACP into pet-15b <400> 4
gt cggt at ca t at gagcact atcgaag“ﬁg Giraier Beotgin #5115 31 <212> DNA <213>
Artificial21Bequence <220> <223> Backward priner for cloning ACP into

pet - 15b i 0> 5 tcatgcggat ccttacgcct ggtggecgtt g 31 <210> 6 <211> 15
<212> PRT?A2138R W tificial sequence <220> Page 2

<213> Artificial Sequence

<220>

<223> 6xHis extension for ACPS and ACP

<400> 3

.get Gly Ser Ser gis His His His His His Ser Ser Gly Leu ¥§1 Pro

Arg Gly Ser His
20

<210> 4
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for cloning ACP into pEt-15b

<400> 4
gtcggtatca tatgagcact atcgaagaac g 31

<210> 5
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> Backward primer for cloning ACP into pEt-15b

<400> 5
tcatgcggat ccttacgcct ggtggecgtt g 31

<210> 6
<211> 15
<212> PRT

<213> Artificial sequence

<220>

Page 2



WD 20041104588 PCT/ 1B20041001733 Acyl Carrier Protein P311A <223> HA

epi tope extension for ACP <400> 6 Thr Ser Arg Ser Tyr Pro Tyr Asp Val Pro
Asp Tyr Ala Arg Trp 1 5 10 15 <210> 7 <211> 11 <212> PRT <213> Artificial
sequence wAPfhps/d3> sequence connecting Aga2p and ACPeCcHIE®/0G17Bhe Val Asp
Au Met Leu Tyr Phe dn Gy Met_ 1 5 10 <210>§g <211> 12 <212> PRT <213>

Artificialy,8eaygnseronalels: ﬁéﬁ ﬁ?ﬁ 195i P& R3S on for Aga2p ACP fusion
protein ﬁ%o ég OPE )QtF Asp val Pro Asp Tyr Ala dy 1 5 10
Page 3 <400> 6

Thr Ser Arg Ser Tyr Pro Tyr Asp val Pro Asp Tyr Ala Arg Trp

1 5 10 15

<210> 7
<211> 11
<212> PRT

<213> Artificial sequence

<220>

<223> sequence connecting Aga2p and ACP
<400> 7

;he val Asp Glu ?et Leu Tyr Phe GIn §8y Met

<210> 8
<211> 12
<212> PRT

<213> Artificial Sequence

<220>

<223> HA Epitope extension for Aga2p ACP fusion protein
<400> 8

§1n Ala Tyr Pro gyr Asp val Pro Asp Igr Ala Gly
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