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One group of lipid kinases that has become a recent focus of drug discovery is the
phosphoinositide 3-kinase (PI3K) family. Members of the PI3K family are lipid kinases
that catalyse the transfer of the gamma-phosphate from ATP to the 3°-hydroxyl group of
phophatidylinositol and its derivatives, collectively called phosphoinositides. Eight
members (isoforms) of the PI3K family have been isolated from mammalian cells so far
and grouped into three classes according to their primary structure and substrate
specificity (class IA: PI3K alpha, beta and delta; class IB: PI3K gamma; class II: PI3KC2
alpha, beta and gamma; class III: Vps34 yeast homologue) (Fruman et al.,, 1998.
Phosphoinositide kinases. Annual Review Biochemistry 67, 481-507; Cantley, L.C.,
2002, Science 296, 1655-1657).
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One prerequisite for the identification and characterization of PI3K inhibitors is the
provision of suitable assays, prefreably physiological forms of the protein target. In the
art, several strategies have been proposed to address this issue.

Conventionally, PI3K lipid kinase activity can be measured using purified or recombinant
enzyme in a solution-based assay with phopholipid vesicles. The reaction is terminated
by the addition of acidified organic solvents and subsequent phase separation by
extraction or thin layer chromatography analysis (Carpenter et al., 1990, J. Biol. Chem.
265, 19704-19711).
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To comply with this need, the invention provides in a first aspect a method for the
identification of a PI3K interacting compound, comprising the steps of

a) providing a protein preparation containing PI3K,
b) contacting the protein preparation with phenylthiazole ligand 1 immobilized
on a solid support under conditions allowing the formation of an

phenylthiazole ligand 1- PI3K complex,

¢) incubating the phenylthiazole ligand 1- PI3K complex with a given

compound, and
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c) contacting the other aliquot with phenylthiazole ligand 1 immobilized on a
solid support and with a given compound under conditions allowing the

formation of an phenylthiazole ligand 1- PI3K complex, and

d) determining the amount of phenylthiazole ligand 1- PI3K complex formed in
steps b) and c).

_In a fourth aspect, the invention relates to a method for the identification of a PI3K
interacting compound, comprising the steps of:

a) providing two aliquots comprising each at least one cell containing PI3K,

b) incubating one aliquot with a given compound,
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Therefore, in a preferred embodiment, the expression “phenylthiazole ligand 1 also
includes compounds having the same N-[5-(4-chloro-3-methanesulfonyl-phenyl)-4-
methyl-thiazol-2yl]-propionamide core but comprise another linker at the N-atom, e.g. a
C1-C8 alkylcarbonyl or a C1-C8 alkylaminocarbonyl, either of which being optionally
substituted by halogen, hydroxy, amino, C1-C8-alkylamino, C1-C8-alkoxycarbonyl, C1-
C8-alkoxy optionally substituted by hydroxyl or C1-C8-alkyl optionally substituted by
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other proteins of this family. The expression especially includes functionally active
derivatives thereof, or functionally active fragments thereof, or a homologues thereof, or
variants encoded by a nucleic acid that hybridizes to the nucleic acid encoding said
protein under low stringency conditions. Preferably, these low stringency conditions
include hybridization in a buffer comprising 35% formamide, 5X SSC, 50 mM Tris-HCl
(pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% BSA, 100 ug/m] denatured salmon sperm
DNA, and 10% (wt/vol) dextran sulfate for 18-20 hours at 40°C, washing in a buffer
consisting of 2X SSC, 25 mM Tris-HCI (pH 7.4), 5 mM EDTA, and 0.1% SDS for 1-5
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(se€Bdlow obtai ned by isolating cell organelles (e.g.
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Protocols in Protein Science”, Editors: John.E. Coligan, Ben M. Dunn, Hidde L. Ploegh,

David W. Speicher, Paul T. Wingfield; Wiley, ISBN: 0-471-14098-8).

In addition, protein preparations can be prepared by fractionation of cell extracts thereby
enriching specific types of proteins such as cytoplasmic or membrane proteins (Chapter
4.3 Subcellular Fractionation of Tissue Culture Cells in ”Current Protocols in Protein
Science”, Editors: John.E. Coligan, Ben M. Dunn, Hidde L. Ploegh, David W. Speicher,
Paul T. Wingfield; Wiley, ISBN: 0-471-14098-8).
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Therefore, in a preferred embodiment, cells isolated from peripheral blood represent a
suitable biological material. Procedures for the preparation and culture of human
lymphocytes and lymphocyte subpopulations obtained from peripheral blood (PBLs) are
widely known (W.E Biddison, Chapter 2.2 “Preparation and culture of human
lymphocytes” in Current Protocols in Cell Biology, 1998, John Wiley & Sons, Inc.). For
example, density gradient centrifugation is a method for the separation of lymphocytes
from other blood cell populations (e.g. erythrocytes and granulocytes). Human
lymphocyte subpopulations can be isolated via their specific cell surface receptors which
can be recognized by monoclonal antibodies. The physical separation method involves
coupling of these antibody reagents to magnetic beads which allow the enrichment of
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smooth muscle or epithelium cells).

Furthermore, it is envisaged within the present invention that the cell containing PI3K
may be obtained from an organism, e.g. by biopsy. Corresponding methods are known in
the art. For example, a biopsy is a diagnostic procedure used to obtain a small amount of
tissue, which can then be examined miscroscopically or with biochemical methods.
Biopsies are important to diagnose, classify and stage a disease, but also to evaluate and
monitor drug treatment.



efficacy for a given drug needs to be anal yze then
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reparation contaln PI3K is contacted with the
phenyl thi azol e ligand 1 inmobilized on a solid support
TheuElEREd pEBEH twlm NSowl Whish @ndifiend 04178BE iaBpli&f inforder to enable the

forR e e ekl Bt P RIRUES . | 1 L BT eS Bk

conpl ex" denotes a conpl ex where phenylthiazole |igand
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referreq coval.ent ndi.ng. The_ski |l
of R Komeichy BELER b o veleh et s amption, b RiBiErapgy such
binding ik gokdible. This includes the possibility of having the solid support on an
immobilized phase and pouring the lysate onto it. In another preferred embodiment, it is
also included that the solid support is in a particulate form and mixed with the cell lysate.

In the context of non-covalent binding, the binding between phenylthiazole ligand 1 and
PI3K is, e.g., via salt bridges, hydrogen bonds, hydrophobic interactions or a combination
thereof.

In a preferred embodiment, the steps of the formation of the phenylthiazole ligand 1-
PI3K complex are performed under essentially physiological conditions. The physical
state of proteins within cells is described in Petty, 1998 (Howard R. Petty', Chapter 1,
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For@XamblakibedtBRy phPsibReRalErditldntsenfzg Midption $0-266"mM NaCl or
KCl, pH 6.5-8.5, 20-37°C, and 0.001-10 mM divalent cation (e.g. Mg++, Ca++,); more
preferably about 150 m NaCl or KCl, pH7.2 to 7.6, 5 mM divalent cation and often
include 0.01-1.0 percent non-specific protein (e.g. BSA). A non-ionic detergent (Tween,
NP-40, Triton-X100) can often be present, usually at about 0.001 to 2%, typically 0.05-
0.2% (volume/volume). For general guidance, the following buffered aequous conditions
may be applicable: 10-250 mM NacCl, 5-50 mM Tris HCI, pH5-8, with optional addition

of divalent cation(s) and/or metal chelators and/or non-ionic detergents.
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The linkage to the solid support material may involve cleavable and non-cleavable linkers.
The cleavage may be achieved by enzymatic cleavage or treatment with suitable chemical
methods.

Preferred binding interfaces for binding phenylthiazole ligand 1 to solid support material
are linkers with a C-atom backbone. Typically linkers have backbone of 8, 9 or 10 atoms.
The linkers contain either a carboxy- or amino-active group.



Phenyl t hi azole Iigand 1 may be coupled to the solid
support either covalently or noncoval ently.
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According to the identification nmethods

of the invention, the read-out systemis either the
In ohetepstiodinerdrof died sicthodadctardingf to RBK sédond sibpeas p£ die iaberitioa, the

phe&ﬂﬁﬁ%gkop%andt PePfﬁée%&]ﬁ Q fgf'm Sw%{gq{ﬂ%'élahé‘% 8k %}é 1&%%n is

cond aspecC

detected. dhe éaqmthﬁétsu@hcmplteh @s ﬁrmdtprcfﬁrablyemémm Ithaft jthe @fplépound
doeb Ingaesmﬁletelf%ls@rmé {25188 WTGhe tddiptexah 1R biheABRARE T no

comprlex is ?ormede ; Icorr)pound is presumably a strong interactor with PI3K, which is
indicative for its therapeutic potential.

According to the methods of the second, third and forth aspect of the invention the
amount of the phenylthiazole ligand 1 -PI3K complex formed during the method is
determined. In general, the less complex in the presence of the respective compound is
formed, the stronger the respective compound interacts with PI3K, which is indicative for
its therapeutic potential.

The detection of the phenylthiazole ligand 1 — PI3K complex according to the second
aspect of the invention can be performed by using labeled antibodies directed against
PI3K and a suitable readout system.



In the nethod according to the first aspect of the
i nvention, the detection or determ nation of separated
woBKsiossops ef erabl y i ndicative for the fact thapCT/RR2007/006887
conmpound is able to separate PBK fromthe i nmmobilized
phenyl t hi azole ligand 1. This capacity indicates that
the respective conpound int gracts, preferably binds to
PBK, which is indicative for its therapeutlc
potential. hi one enbodi mrent of the method according
to the second aspect of the invention, the
Acqording | toht aprefeared | qraldliment P thwo wgroas dspectedf de iimgentibe, the
pheﬂﬁﬂh%l@lfi%zfnhq 4 P‘I‘Bmdngﬂe)l &n?fﬁ&ﬁﬁtd%féctea_l?ﬁ dgé%lrﬁxt?ltts amount
such co ex is for preferably indicates that
conpound does not conpletely inhibit the formati on of
In thbeowserpf ¢he. selond, Ithird he forttaaghecti 6f the imenpbe Xt isSpreferred that

PI3 f(q% E&J%@ém\&rﬁ Qﬂ@%ﬁgblgﬁe(%h%ﬁg[ﬁ?go}/e l?%a?x{i N 1H %rdgrlttc? E&Eﬁﬁ’lﬁe the
am@ypt ahthe aheny)tb@ésale.lwggnd bt gemplgds of t h e s ec o n d

th| rd and forth aspect of the invention the anount of

A i azol e I| and 1 - PBK rr\%.eg({ormed dur 9
° V&“ %“ FEREPHR E’Sa‘ﬁu ev§‘e‘/n 8?‘51“, 1 eétE%‘/SctBﬁMtSS? tions

betwwntmenxiﬂawtﬁclegamﬁ It drel PIBKpdbisiindudesnp auynefeirsd fmbnadithent the

eluﬁd?leomm%%{ m%hnﬂxﬁo%ﬁ%&ghé{-%dtﬁ%% ghd pteracts wth

PBK, which Is indicativ Its t erapeutlc
potential. The detection of the phenylthiazole |Iigand
ThelelutlcEBkﬁndmmh&xe@by @Bia Ynispedific ragansds dedefibéd Bf ddtdibbelow
r usi_n ntlbodles
(1on(1jﬁ1§rﬁge§%i BHCV%Hw et%%%t% gpgidg%ont gbfngb!: %Q%d i it h compound of
Integst carn sne@ ﬁ@lbh §lute the gHéKefrpmd phertyblianelat ligindt he Such PI3K

intefR GRS EorBSRRAL arfdebdidel Ry irPiRe fSIRAVIRG SRYbAI azol e
ligand 1 - PBK conplex conplex is detected by

determining its amount. In the course of the second,
Such mion-gpemiic methods &gplestroyiig thiéntemvtiert areprincipallys known in the art

andeeg&ﬁ‘f wﬁletmhe ok%k% ggana%%mé Efferhlt ﬁ)ﬁﬂ%;pgiw Qnﬁhﬁgee&k ionic

t hi azol in order to
Streagﬂsdﬁ? prva!q?eﬂlﬁﬁ@ﬂmr@wea%n@bpﬁlﬁawah deiereenie apoTiekle methods
to dissooiatdi thy thigel BiAMidsOffiom SBP dindtobilizedHipand. efmer ﬁp;ﬂrdan@n of an

h nt er ns t wee
elut}'gﬁ b%li}%:g? %yofg@&e gl.f)ﬁl Iaﬁt%%rsg) Sexlgﬁmg f! %lﬁ % O(ingh Ciow pH;
e.g. émthbytuﬁelgeQ UM ettratsf, pHBI3)f ehange hélqnmmmngthz(@cg high salt
con@ﬂlﬁ@ﬂ)ﬂ hkiag atg, IIQIQ];MQ@I’} orTK@l)elpHIahgn réd%@mggag@ﬁ@'@l’ﬁ@ﬁj disrupt
h dgéhu}wzngltenrg&lo%ge&l g. ! (Cilogcgr% %r;t gth)?lene eg ?croll), eor Icﬂanatﬁm?é agents

(chaotropic salts or detergents such as Sodium-docedyl-sulfate, SDS; Review:

Subramanian A., 2002, Immunoaffinty chromatography).

In some cases, the solid support has preferably to be separated from the released material.
The individual methods for this depend on the nature of the solid support and are known
in the art. If the support material is contained within a column the released material can
be collected as column flowthrough. In case the support material is mixed with the lysate
components (so called batch procedure) an additional separation step such as gentle
centrifugation may be necessary and the released material is collected as supernatant.
Alternatively magnetic beads can be used as solid support so that the beads can be
eliminated from the sample by using a magnetic device.



(ionic strength, pH value, detergents). In addition,
it can be tested whether a conpound of interest can
w@pm@siisoenl |y el ute the PBK from phenyl t hi azol BCT/EBNT006887
1. Such PBK interacting conpounds are descri bed
further in the follow ng sections. Such non-specific
met hods for destroying the jqaiteraction are principally
known in the art and depend on the nature of the
| igand enzyne interaction. Principally, change of
ionic strength, the pH value, the tenperature or
In jtepcdibefi the me\thqdracd@ﬂmggte hes first @spscli ofathé invertion dtsis determined if
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the e o115 Bhe s of iy FenbinchiaR ot b o ue
(hi gh or Iow pH e.g. lowering pH by using 0.1 M

COEéepre%hgh aP {853 81%%?1%86 %ﬂ%%{? ottdl F@Bﬁﬁéa‘?k% Bh8lk of the

centration usin
invepgiosy mephods dor thedeiggéian §f \eRpaspied PEFK or fhy &wiﬁﬁ@mlaatwn of its
ambuiit &lr@ Glséd Such €methodd ejealal@ow ety hﬂ%dginmab )phygr:o chemlcal

mefpBOG i, Y OB e Qi r R AR, B ] SR, B9 mass

speftrom@ey) anethedsu poaﬁﬁmmtoyletctt[qmrrmqﬂquapcmployhg grmhe)dles directed
agafi®PBK. the solid support has preferably to be

separated fromthe rel eased material. The individua

nmet hods for this depend on the nature of the solid
Throughout theainderition, Knowmtibody ieusdtin okderttb ee®UPPBKE or in order to

detdhitd 'n@'an'loim‘r‘ g@&ab{éle ﬂ@h'tﬂe @kl?:lg&h%ggf)}l 5%1]1" Sﬁc{%ﬁﬁﬁﬁ that, if a

speéléi@esqfh@l Eﬁﬁp&? tsctgrb? dletegtied %2 lfﬁf?lﬁ BROYRLI atsnemﬁgf dfem of PI3K

is té ‘Bgﬂ%tﬂﬁin%d (a?%&@frh-@ﬂedi’@é &hﬂ% ﬁ%tﬂeﬁgsedm?ﬁﬂﬂicﬁﬂe@ RABbve, such
alratl,on st.e u en rrrugatl on m

anthERRE Bl 0 hE T b0 o Pe Rl peia s SRR gethods for

produpeg thatsame.. Al ternatively nagnetic beads can be used
as solid support so that the beads can be elininated
he sanple by using a nagnetlc device.Iln ste

d)

Presqrattlhepl%& i éateateé 8F therrgreugt ohEIXK rssqet%@meétbycmaﬁsrﬁ@ectrometry
or indim@detestion thethsdsdet ermi ned i f Pl 3K has been separat ed

fromthe i mobilized phenylthiazole Iigand 1. This may

i nclude the detection of PBK or the determ nation of _
The frentifieation b Beteingoridle qiash shegtrometriceanatysisp(nmse Spgciremetry) is
kndFPROIhERAL h@@ﬁch@bﬂo étdﬁntlﬁ% gﬁﬁdlﬁtrbmagfé&y%fs Bb@tsss,,Mann et

of e detection of se

ol GO, d%n@ffh%s e PR L RIREGRIS DY s QR LRREE G Rpiak Retiew of
Biogh¢rhisttg 76,r437k473)vand 13 forttieer allustrated in thelenakaple sectlon

physi co-chem cal methods such as protein sequencing

%e.%. Edmann de radatlon% anal ysi s by nmass
Preferably, the mass spectrometry analysis is performed 1n a quantitative manner, for

example by using iTRAQ technology (isobaric tags for relative and absolute
quatification) or cICAT (cleavable isotope-coded affinity tags) (Wu et al., 2006. J.
Proteome Res. 5, 651-658).

According to a further preferred embodiment of the present invention, the
characterization by mass spectrometry (MS) is performed by the identification of
proteotypic peptides of PI3K. The idea is that PI3K is digested with proteases and the
resulting peptides are determined by MS. As a result, peptide frequencies for peptides



spectronmetry nmethods or inmunodetection net hods

enpl oyi ng anti bodi es directed agai nst PBK. Throughout
W@ b@siomspent i on, if an anti body is used in ordePCI/BP2007/006887

detect PBK or in order to determne its anmount (e.g.

via ELI SA), the skilled person will understand that,

if a specific isoformof PBK is to be detected or if

the anount of a specific isoformof PBK is to be

r e far L b Y,

ol e ol SPur S Tkl SN sl PR B A cHF fbserved
peptifigs, thr‘tytmaHb eontrihutestei the ddeniificgtion iof thisnreteist being termed

“p r%@?t?ﬁx?%gﬁﬁ’de”p’fﬁé}%ké@ ptnhsot er%eptheeJSQ{s@@inythe RXerlt$nvention is
etectea. . or

on SEE BT BB peBlat s, iaSH A g SpoliES roten or
profetteisofofrncat i on of proteins with nass spectronetric

anal ysis (mass spectronetry) is known in the art

(Shevchenko_ et al., 1996, Analytical Chem stry

Acuting 4w a- vefsFred embodiment fhe Che{awwaéloafls p?ﬁ@@iqﬁlsbsaﬁ@npanng
the pfdaécﬁgﬁepeﬂxweﬁastamwecﬂfew&tsé ¥f prabiidiag tHdewétBydsf the invention

Bi.ochem s f ur.t illustrated
witl OSRE T iehiipie Reibsy ites, SpiEmLgNgg TpRGents quebaréd by brotcase
digespen 1f¢rdheudeyntxﬁmioys:f9 pretepeinf\dB meually the spueriroteatypigepeptides

are %E‘a’%d 608 g@'%e% 1tu§>' MSlbe%Qzérﬁﬁi}@%@%yoteotypxc peptides
i sppari¢ ta Eﬁ atlve and a 3 %%
obtaa%dc o psivenoe ith Eheprpiep R APAdssaieat keoyep for enzymes of

a giaéd tlasstof ehagsds apddhezébyaldentif i the chzyiie btiagmpecsBetSn tite sample.
651-658). According to a further preferred enbodinent
of the present invention, the characterization b

As apadiernghise tq mays)speciropety cinabygishther elated RIAK fineluding n:oeluted
bm@iﬁg Bﬁl@l’idﬂ@br}’d@bﬁolﬁ%tbﬂgﬁ c& b i¥ecteht itstunbcdntit deéBifined by

wsing’ 8 SHEREY (B AGIR HS61 O SBBRE ok ARGl ah AT see

abofe)r peptidesfromthe sane source protein differ by a
great degr ee, the nost frequently observed pepti des
that "typ ICﬁl contribute to the identification

Fur{hﬁpgorﬁf B amothep g{eﬁ qde?lmlm‘fﬂl’o?@&%}d@n%&f ltlaeeooeluteé binding
parthBeliafteer establjphed BY inaes speprpntite amadydis @dch bintling partner can be

deté%ge%‘%?lg{ 4%%%%{18&1éﬁ5d196@§§ég$¥1§t 1 g%tél}{ wel | observabl e

uni quel 'y specific protein or
protein isoform According to a preferred enbodi nent,

SuitabR &lidoagbedddZakaRNinkmdeduf AFdTREt Bihite@BaWeR8m blots, ELISA
assays, sandwich ELISA assays and antibody arrays or a combination thereof. The
establishment of such assays is known in the art (Chapter 11, Immunology, pages 11-1 to
11-30 in: Short Protocols in Molecular Biology. Fourth Edition, Edited by F.M. Ausubel
et al., Wiley, New York, 1999).

These assays can not only be configured in a way to detect and quantify a PI3K
interacting protein of interest (e.g. a catalytic or regulatory subunit of a PI3K complex),
but also to analyse posttranslational modification patterns such as phosphorylation or

ubiquitin modification.

Furthermore, the identification methods of the invention involve the use of compounds
which are tested for their ability to be an PI3K interacting compound.



t he proteotypic peptides obtained in the course of

practicing the nethods of the invention with known
WEe@Betypi c peptides. Since, when using fragneeir/BP2007/006887

prepared by protease digestion for the identification

of a protein in M, usually the same proteotypic

pepti des are observed for a,given enzyne, it is

possible to conpare the pro{eotyplc pepti des obt ai ned

for a given sanple with the proteotypic peptides

al ready known for enzynes of a given class of enzynes
Priggiphliyhascetsing tethe ipfgseniginvénsioansughw dogipeyngrasntvary molecule

which @s SR Riterd vAh BBk, Mﬁlbit g{fﬁszﬁré%g E({%&ﬂ‘gftﬁlﬁzole ligand

, P
1Pﬁa§f¥r§p e&tp%eﬁw png bﬁgr%g K, ggnd S@nﬂé&oaewal@emm effect.

anount can be determ ned by u3|ng a specific antibody

Pre?ér&bqgtsgﬁll %grﬂﬂ {1 hSP s%i%c e(arfr(ﬁ'lg‘ajl n%%)ﬁflgoﬂs%??g %ﬂegithéﬁc%’naturally

bove er nor e,
oCcCBFNGd Fhgmmical éW@EOltflﬁ‘é o1 @rﬁantCy spthetise df}tgél mase pefeagbhy small

moréaﬁllwebrgaaﬁ aﬁgl &5 tnakirils b?dn bMoIéEﬁl% 6 xﬁ]tagrepfaferably, said
ana S rtner can.be ect e

corggip 35 {enffMIBE Hith BbLEY SOUPRIAL v SogPadSn Then, in the
couBigiof &lidl presnt inbeationbawbd ldssyyssdareenkdide but are not

limted to Western bl ots, ELISA assays, sandw ch ELI SA
assays and anti body_ arrays or a conbination thereof.

Suchygndl malequiss iR tPreferadlic ﬁOfaggﬁ%s P& DRplSIEnagids. tHreferably, small
moleCiilapéxtibil 4 mdleailun oW edght of P3g €@fn 1000 Dapmbie @efaried 1&8akidn 750

P | e Bi ol ogy. Fourth Edition, Edited
Dagﬁ&%%%%&%ﬁéaswﬁ$1$ﬂg 5, Wl ey, New York, 1999). These

assays can not only be configured in a way to detect
A "8iBghrirt QéHokan %o Me3frebdt ehvptibm %l&é@t&wnﬁgtly [Hr?ége&ﬂlectlon of

(n%w%%ii)fé%&ﬁf %1'@6‘% g e 2 Rielied Hr & isdnamet that enables
botiradadti fomdtional patyssr(esresning) afsthe ddpéo igdigiduanentities, and at the
irﬂé‘#nﬁo\/ﬁem £} fiiaiﬁérgfhcaﬁbﬁ Rﬂﬁé THRfi R dudl Qftities é]ilat fornhthe library.

ent Icatl on I nvention I nv
qpdesopre copeinng of\ibeshoravelly axs srats ppsurfpess thaifontaig, chgmical

conlipi‘)uﬁﬂls a8 Vcahnlb@rad@éd mgo c&mmmdmlar iof€ | grambye defifsd gotRftially

mteracltl‘ilh aﬁﬁ%ﬁe inég,ﬁ% ggput Isfg.% éornaC emg (%in%acatlon g_\%e d%sned
“positifig bintdrmlomos“ bbthrptirtngrst te pespastivetvompohed (cangtm@pl_t.ily {dentified
due%eti@ BRI cohdtBicGONPOBAGIH 38 sth&fcl Sfet nddiyaPbdins ¢ %mg eitRer be

purdisspberfroiebedty BECklerAlEhe or oup cons, st ng of

synt hetic or naturally
Examples of the construction of libraries are provided in, for example, Breinbauer R,
Manger M, Scheck M, Waldmann H. Natural product guided compound library
development. Curr Med Chem. 2002 Dec;9(23):2129-45, wherein natural products are
described that are biologically validated starting points for the design of combinatorial

libraries, as they have a proven record of biological relevance. This special role of natural
products in medicinal chemistry and chemical biology can be interpreted in the light of
new insights about the domain architecture of proteins gained by structural biology and
bioinformatics. In order to fulfill the specific requirements of the individual binding
pocket within a domain family it may be necessary to optimise the natural product
structure by chemical variation. Solid-phase chemistry is said to become an efficient tool



occurring chem cal conpounds or organic synthetic

drugs, nore preferably small nol ecul es, organic drugs
w@eoogatwinl smal | nol ecul e conpounds. Pref er abPGT/EBWDTU006887

conpound is identified starting froma library

cont ai ni ng such conpounds. Then, in the course of the

present invention, such a Jb?jary IS screened. Such

snal | nnlecules are preferably not proteins or nucleic
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libranytstesigne forgyethpyioandibe sibsequent dmmfﬂ@rarsmnrh@m epolved to
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librar vel opnent 8u
sl Fept f@ngurm@faér <N gy, BRI B pedels Breggtier
substaatial apportinitydg dised ey newll¢adastrectusssar t i ng poi nts for
the design of conbinatorial libraries, as they have a
roven record of biological relevance. This speci
In wr@elard rabediment; ph thecsesond, apgd dhird ﬁ%ﬂethﬂ%Fhes‘P?’?Pt‘é’ﬁd the PI3K
contdigifp padteii lﬁﬂep@”ytlcﬁﬁ{s fist intubated etiticthe I’i:otdpeurhd gﬁd theh with the

1mrn((§"bwhze(§ls Bgengl?thlagc?l li agang Poﬁ%wev T E tsFrﬁ\SIVango Qz}tl W3f the

ol ogy "and orna
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codtanﬁilh% ipeiidih pRIpAFHHBA iPQRMRY pwéﬁydqc&ngaﬁﬁw ds¥ay)!
e necessary to optimse the natural product
structure by chem cal variation. Solid-phase chemstry
In tasesthatdtheoinbeleation with a¢hd icompoind Gofifstr thehPIBK is preferably first
1nc@ﬁ&%ﬂﬁﬁ?ﬂeo&nﬁ{oﬁﬁﬁ §&J OatB%Orrﬁﬁrﬁ{ets ﬁ@éﬁﬂ&%ﬁm& @Ottg' 45 minutes at a

d are
temperature of 4°C to 37°Cg more preferred 4°C to 25°C, most preferred 4°C. Preferably

compounds are used at concentrations ranging from 1 uM to 1 mM, preferably from 10 to

100 uM. The second step, contacting with the immobilized ligand, is preferably
performed for 10 to 60 minutes at 4°C.

In case of simultaneous incubation, the PI3K is preferably simultaneously incubated with
the compound and phenylthiazole ligand 1 for 30 to 120 minutes, more preferred 60 to
120 minutes at a temperature of 4°C to 37°C, more preferred 4°C to 25°C, most preferred



review article. Qther related references include
Edwards PJ, Morrell Al. Solid-phase conpound |ibrary
W@ 29B0EWIS i n drug design and devel opnment. CurPCIJEPI907/006887
Drug Di scov Devel. 2002 Jul;5(4):594-605.; Merlot C
Dom ne D, Church DJ. Fragnent analysis in small
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May; 5(3):391-9. Review, Goodnow RA Jr. Current
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(Fuchikami et al., 2002, J. Biomol. Screening 7, 441-450).

Briefly, PI3K lipid kinase activity can be measured using solution-based assays with
phopholipid vesicles. The reaction is terminated by the addition of acidified organic
solvents and subsequent phase separation by extraction or thin layer chromatography
analysis (Carpenter et al., 1990, J. Biol. Chem. 265, 19704-19711).

Alternatively, a fluorescence polarization assay format can be used. Briefly, PI3K is
incubated with a suitable phosphoinositol substrate. After the reaction is complete the
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a) identifying a PI3K interacting compound as described above, and
b) formulating the interacting compound to a pharmaceutical composition.

Therefore, the invention provides a method for the preparation of pharmaceutical
compositions, which may be administered to a subject in an effective amount. In a
preferred aspect, the therapeutic is substantially purified. The subject to be treated is
preferably an animal including, but not limited to animals such as cows, pigs, horses,
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. In a

specific embodiment, a non-human mammal is the subject.



phophol i pid vesicles. The reaction is term nated by
the addition of acidified organic solvents and
W@ awsetivent phase separation by extraction or PBEI/EP2007/006887
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sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like.

e%reatment of one

The composition, if desired, can also contain minor amounts of wetting or emulsifying
agents, or pH buffering agents. These compositions can take the form of solutions,
suspensions, emulsions, tablets, pills, capsules, powders, sustained-release formulations
and the like. The composition can be formulated as a suppository, with traditional binders
and carriers such as triglycerides. Oral formulation can include standard carriers such as
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical

carriers are described in "Remington's Pharmaceutical Sciences" by E.-W. Martin. Such



Therefore, the invention provides a nethod for the

preparati on of pharmaceutical conpositions, which may
Wheooaginiond stered to a subject in an effective BEIEP2007/006887

In a preferred aspect, the therapeutic is

substantially purified. The subject to be treated is
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and can be determined by standard clinical techniques. In addition, in vitro assays may

optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the formulation will also depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment
of the practitioner and each patient's circumstances. However, suitable dosage ranges for
intravenous administration are generally about 20-500 micrograms of active compound
per kilogram body weight. Suitable dosage ranges for intranasal administration are
generally about 0.01 pg/kg body weight to 1 mg/kg body weight. Effective doses may be



sol utions. Suitable pharmaceutical excipients include
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such as sialastic membranes or fibers. In one embodiment, administration can be by

direct injection at the site (or former site) of a malignant tumor or neoplastic or pre-

neoplastic tissue.

In another embodiment, the therapeutic can be delivered in a vesicle, in particular a
liposome (Langer, 1990, Science 249:1527-1533).

In yet another embodiment, the therapeutic can be delivered via a controlled release
system. In one embodiment, a pump may be used (Langer, supra). In yet another



The therapeutics of the invention can be fornul ated as
neutral or salt forns. Pharnmaceutically acceptable
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I nfection, by absorption through epithelial or

mucocut aneous linings (e.g., oral, rectal and
Prefeiilid§ tsaidlpurification is performed using an isoform specific antibody as explained

above, more preferably a PI3K gamma specific antibody and /or a PI3K delta specific
antibody.

In a preferred embodiment, the purification method of the invention further comprises
after step c) the identification of proteins being capable of binding to PI3K. This is
especially interesting when the formation of the complex is performed under essentially
physiological conditions, because it is then possible to preserve the natural condition of
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of the therapeutic target, i.e., the brain, thus

requir only a fraction of the systemc dose The

lguﬁvén$m$ﬁ8fsmnfiﬁwcw oftpbsnylhiagoledigAndilf or t he

Th@plidnyitbiaidlolgaid PhvaksyneieRized a4 d@crited is tepsplofl. a)

providing a protein preparation containing PDK, b)

contacting the protein preparation with phenylthiazole
Figuirey 2n dD1ugi prildovni expdrimenta with| inemehibigasl phengifeipzole ligand 1 and
W&gﬁgblbt @agct,@hlo@pq;]g ltolf@ng‘ or mati on of an phenyl thiazole

and Iex

As bl(%ogxcal materlalﬁ a cre"i? lysate prepared from MOLT-4 cells was used. The drug
pulldown experiment was performed as described in Example 2 with lysate samples
containing 50 mg of protein. Captured proteins were eluted with DMSO containing
buffer (lane 1), 100 pM of free phenylthiazole ligand 1 or SDS sample buffer (lane 3).
The eluted samples were separated on SDS-polyacrylamide gels and transferred to
membranes. The blots were first incubated with specific antibodies directed against PI3K
gamma (Figure 2A) and PI3K delta (Figure 2B). Secondary detection antibodies labeled
with fluorescent dyes for detection were used with the Odyssey infrared imaging system.

Lane 1: DMSO elution control; lane 2: elution with 100 uM free phenylthiazole ligand 1;

lane 3: SDS elution.



c) separating PI3K fromthe inmobilized phenylthiazole
ligand 1. As nentioned above, it has been surprisingly
WO 2wRg130mat phenyl thiazole ligand 1 is a |i ganRiCIXEP29N7/006887

recogni zes PBK. This enables efficient purification

met hods for PBK. Wth respect to PBK, the protein

pepar ation containi ng PBK, e conditions for

contactlng with phenylthlazo e ligand 1, imobilized

g{ﬁ gy bt hl |o¥evH| E%b%?“g{ﬂ%hne (I} l ]tcprfllegl Zl&)ﬁaézoie lggang llfor mass
spepmmmlqumwm azol e ligand 1, and the detection

A ﬂ?&tefﬁ%l Qfted Bﬁng’%t\ﬁlmaéﬁlhﬁfb Bie id ﬁlo@)ﬁmlfﬁé indid3€ed gel areas were
efi ned abave dentification

nts
cut 0L e e SHEPIOIRBTY 76 S F s tg@ﬁ@i}ﬂé §Y{rpass spectrometry.
Thepdmugfpuﬁd@wm axpeeinkend waé pedfiermied \ae descpibed i Eganpple Rewittesl MOLT-

c%“bn%glltgesrwé Q‘S{lﬁﬁﬁ%ro%%fgf&f hﬁdt&ﬁt 'P?&elﬁak”ﬁdﬁﬁﬁ to. immobilized

specitirc 1sofo
phegplilaingqle ligangd érwe@ﬂutﬂgwnhp ESeﬁaamlwbvfﬁ@r %lde??P@‘Tated by SDS-
polpabirylhinidecPEK tespiBResR ISDS HA delta. Preferably,

said purification is perforne u3|ng an isoform

speci fic anti body as expl ai ned above, nore preferably
FigarPBiPgptidesnidsgdoidfaf 1Hagatoody and /or a PBK del ta
Théﬁcﬁﬁ?gé ﬁxa@v%n‘eﬁ@&bﬁﬁe@ 'b?/ %ﬁé §ietrbmdus ngér s{rﬁﬂfhe hhif}8n PI3K delta

I catlon e 1nvention f conpri ses
seqa$rt<=érar%%h@pyne5l bPWémoeémn#PrélaFﬁion of proteins being
capabl e of binding to PBK. This is especially

anbn?é $f pe lgé‘&dg{tlﬁ{kdto'?%r{ﬁrﬁ?a“ on of the conplex is

essen physi ol ogi cal conditions,
Thm@m@e that weretidenifipd sty maés specpasty \analysis ofathg rhyman PI3K

garfifiA S dukit £¢ SRvERDIEYPE bt uidRfllnedes the existence of
bi ndi ng partners, enzyne subunits or posttransl ational

nmodi fi cati ons, V\/nl ch can then be identified with the
Figoe¢ 0: Ehhtiumssaﬁ e ther idemtifiopti 6iMe) PI3Bogasengaiandragtingicompounds.

Thd %)S[;e%ﬁe%g v@a@?ﬁ:ﬁf OFRE as HQ&:HBU& lg egﬁ})#lgn_’; 'ﬁgﬁggaxﬁ};na tpp@tem was

ntion COﬂDrISGS a ter s

cap&ﬁ@%bmm@pb@ﬁe%mhhla%% liggyd § fo pﬁ€r4 cell lysate and eluted by
the Q@ﬁipbﬁmsdsahdleﬂah | Blusites] Wit tlanstoreed thya Mb‘b@ﬁulu’ldse enembrane and

dj ficat h tes to th
P3P Bl A e R RYEE DGl Al 1R RSl Sy oy
antPBRK; ganema Clena BiesoiepouABD-030S; frnuse hrtibedy). fSrc@cmdu a@nb@iy anti-
mobgeK- Hib?e@@boﬁw&%a a%108p1948). abRwgrats O 1aRRdY ! @integrated

h
kllgpu?el)erS% aloefshtown ' nvention.

Compounds used for elution:
Compound 1 (LY29004); ICsyp > 100 pM; compound 2 (AS-605240): 1Csp=26 nM;
compound 3 (AS-604850); ICso=1.7 uM,

CD

Figure 7: Competitive binding assay for the identification of PI3K gamma interacting
compounds.

The experiment was performed as described in example 4. Test compounds at the
indicated concentrations and the affinity matrix were added to MOLT-4 cell lysate and
the PI3K gamma protein not interacting with test compounds was captured by the
immobilized phenylthiazole ligand 1 on the affinity matrix. The affinity matrix was
separated from the lysate, bound proteins were eluted with SDS sample buffer and the



The invention is further illustrated by the foll ow ng

figures and exanples, which are not considered as
Wh200sH13013mi ti ng for the scope of protection coPECEEPMA7/006887

by the clains of the present application. Short

description of the figures Figure 1: Synthesis and

structure of phenylthiazoleyyigand 1. The

phenylthlazole ligand 1 was synthesized as descri bed

|
oo SEFT B R Bl 10, LR o
det@@ue@d wish thef Kemh&a@drimagmg spstehogi cal material a

Acglo{ bl|oV r’t%@d m&%ﬁs&dlémm Mdals dbrétdd! withvexlyske§ GnfrakB® imaging

oL SPstlect L it St g8 desecl 0B )

Seqond tietibudy Capi-moesk meeoma{mraademmm 184). h DVSO

7BLEY E J@ I{]glélglllll%f(ﬁﬁ'v ggl%n%ér Og%%g§ thfEInLe'g f(?nsu% 1§Stegrated
kllqmyée élplgt)eage @}gﬁgpeagawétr eomRavad £OBGEN ﬁthI‘lS and hal maximal ‘binding
lﬁ%ﬁ‘l@ﬁ'(l@c\fﬂde@%ﬂﬁlaﬂﬁl Sompurtd RISY B94002): ugsormmpmewmpound

g%gbels Ui e({:'t'ﬁ/lz %rlag(? %t@%»ﬂ“?m?%:g renl\gA) and

PBK delta (Figure 2B). Secondary detection antibodies

Fléu?p gl @gm\ffbﬁﬁh plotiphe %9 %ﬂ&lng%%ﬁlpt)%dsqs tc@l@ iysaRds \lF54te USaY) or by
sseg I hf f ared m Lané 1: DMS

mcelpqulgaﬁmeemdrw g SoT 266 ep b ol 49799000 o 1 ee
The beptyinidnt azelperfoimganat desclibetieindexafiple 81 Gbmpourids gusre used at a
| . .
congEhiSh R or 194 T BEt 50 Bl WL ABIREE PERchs was quprified with
thed?d}’sw)(tléfrﬁ@d Imagiflgﬁ)éﬁ“?mgel after staining with
Coomassi e blue is shown. The indicated gel areas were
cut out as gel slices and proteins were subjected to
anal ysis by mass spectronmetry. The drug pul | down
experinment was perfornmed as described in Exanple 2
with a MOLT- 4 cell lysate sanple containing 50 ng of
protein. Proteins bound to i mobilized phenylthiazole
ligand 1 were eluted with SDS sanpl e buffer and
separated by SDSpol yacryl am de gel el ectrophoresis
(SDS-PAGE). Figure 4 : Peptides identified of PI3K
gamma. The peptides that were identified by mass
spectronetry anal ysis of the human PBK delta




sequence are shown in bold type and underlined. Figure

5: Peptides identified of PBK delta. The peptides that
wWoRms/0iMent i fi ed by nass spectronetry anal ysi sSPGF/EPI97/006887

human PBK gamma sequence are shown in bold type and

underlined. Figure 6: Elution assay for the

identification of PI3K garr_n%_i nteracting conpounds.

The experinent was perforned as described in exanple

3. K DI .yred by i mobilized
Ex%’ﬁ@@?l'?%&a%flgnﬁwdenacfw?ﬁr%g‘rqn}' T-4 cell lysate and

el uted by the conpounds as indicated. Eluates were
Thik re%gﬁl@ 'im%&afe@ t}é ;ﬁéﬂa&@cﬁ%' JfUhOSRin ¥R IR Ror eaﬂqufy’%pﬁ@émﬁmx

Kingse Gfom ) : FNSRIGEA Y e oBRHE RERBUIA o 3 solid

supphiD-tkrd68H cmdme hahagebtmk)@ an Smmﬂmemmab gobyp. Bl i affniematrix

gQ‘( Integrated Intensity
Wa!('lﬁr%{gbra é{%@%ﬁxg% %?e %gnf'r%?ﬁlgre shovvn Compounds used

for elution: Conpound 1 (LY29004); I1C50 > 100 nmiv
Sy &ﬂ@@%ﬂ?h@n 22016 1igand 1 CSO=28[1(-aminioPatotl)%thoxy]-ethoxy}-

ethVT s hlago ppenndliehyFp R B ey TR LA

prapismangide hpdroacblopidends. The experi ment was perfor med as
descri bed in exanple 4. Test corrpounds at the

di cat ed concentrat ons, and ffipit trix were
Stepgidet 1-BoMa: r{rCRla 1%%@@813 ay Viephen r{;ﬂ@ﬁgzaor&r Bfaginyepared
following thé progedure dessribéd ind& 0 20031070687 was capt ured by

the i nmmobilized phenylthiazole ligand 1 on the
affinity matrix. The affinity matri x was separated
fromthe |lysate, bound proteins were eluted with SDS

Step @M (£cRbiol Binctd eduf@sll phESS)-Meiethyl impsdl oL yigdideo a

nitrocel |l ul ose nenbrane. The anount of PlI3K ganma was
determined with the Qdyssey Infrared | naging system
1-biiokno-De#-cbloot-3 pnahaswifanyl-ahnybeptopm-Zrane s(@@§hmes 1.5mmol) and

thl&l&éa, al dygw §er9iiX>§e?§¥othfn%é‘ﬁr?deihﬁi?@('i‘ﬁnﬁ%ﬁﬁ %@atew 96°C for 2

ant | ant | Jena Bi osci ence ABD-0 :
hougg, ke aq%lil%bawms&e@ RHowRe itp 9! o RqM HepREAtH o‘@ solid

proﬁﬁklcﬁhﬁﬁdﬂecﬁeﬂOby Ftrdeh) and Ririeoulet ivacuuni ndi yieldcsH(4-ebloro-3-
meﬁ\;g?esu oh l%e\ﬁ?'ﬁe&/ mlé&)y ﬁuzgzlopb%gzirgl'ilgdaslalﬁt gﬁ'%v}ht)é solid (375mg). 'H
NMR (400MHz DMSO-dg) 6 9.4 (br s, 2H), 8.0 (d, 1H), 7.9 (d, 1H), 7.8 (dd, 1H), 3.4 (s,
3H), 2.3 (s, 3H).

Step 5: (2-{2-[2-(2-{2[5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-
ylcarbamoyl]-ethoxy} -ethoxy)-ethoxy]-ethoxy}-ethyl)-carbamic acid tert-butyl ester

3-(2- {2-[2-(2-tert-butoxycarbonylamino-ethoxy)-ethoxy]-ethoxy} -ethoxy)-propionic acid
(690mg 1.9mmol), EDAC (403mg 2.1mmol), HOBT (284mg 2.1mmol), NMM (420uL
3.8mmol) and 5-(4-chloro-3-methanesufonyl-phenyl)-4-methyl-thiazol-2-ylamine
(520mg 1.7mmol) were combined in dimethylformamide (16ml) and stirred over night at
room temperature. The solvent was removed under reduced pressure and the residue
dissolved in dichloromethane (150ml), washed with 1M HCI aqueous solution (50ml) and
saturated aqueous sodium hydrogen carbonate (50ml),dried (Magnesium sulphate),



kil opi xel /i) are plotted agai nst conpound
concentrations and half maxi mal bi ndi ng conpetition

W@ @B/ 0v@izies cal cul ated. Conmpound 1 (LY294002)PCT/EBI0006887
30 mM conpound 2 (AS-605240): 1C50 = 4.6 nmM conpound
3 (AS-604850): 1C0 = 176 nM Figure 8: Conpound
profiling by adding corrpounéﬂgs to cell lysates (lysate
assay) or by incubating conpound with [ivi ng RAW264. 7

g S P T SRR RGBSRt s0s 157

silico flashn¢artaidigo eluting Mot 2% nmbhmouétshlpmnmtmﬁe m&m& [2-(2-

20 9f 4R Pﬁ%@btﬁemsamt bﬁ&% Mr%g}yﬂtﬂﬁazngﬂ-g?ﬁt@%té&gk%ilﬁétﬁgxy}

cth ) Bk K BOBaFEIN B SPIPRS PO LErNS  eeirgontn 91l U 8 Fegidual

soleénft prisént) NHINMR #00MaACDCBY 1oa|c(b1|us ,dH)f 8. PRI 1K) /786 @8, 2H), 7.2
t

(brs %ed('z i 3 %aé %%S%)?HF 198 3“§ B.tg% gﬁg %%H)é%v S5, Y 4 (s,

on a d su
9H)| nkage using an am no functl onal gr oup This affinity
matri x was used in exanple 2, exanple 3 and exanpl e 4.
Synt hesi s of phenylthiazole ligand 1
(3-(2-{2-[2-(2-am no- et hoxy) - et hoxy] - et hoxy} -
Step toh®x3+) 2R { S-ahinoedth@ny)-cthong]-tthoeg uéthanyIN-phehohlprod3-net
me%@s‘ixﬁbﬁﬁ%Jhé@M}-h:m&ﬁ}q%%&@ﬂﬁpx@%@h%f&e%&i&%hloﬁh@ ps

| - brono-1 - (4-chl or o- 3- met hanesul f onyl - phenyl ) - pr opan- 2
2- {ZJ[IB(ZA@E[S{MQBIM@G rh@hareyalfughyl-peengt)ot adthyb tidest-2hbeabdnioyl]-
ethgxy} 4g9?ﬁyg7e3150%;]ﬂet?§ a‘ﬁééh}'% ﬁarlbamhc aC1fi)te11 brl‘}!tsyl es er (h 0§ 1. ISmmol)

waszd;slsglﬁﬁd]en dichloromethane (10ml and treated with HCl (4m1 4M solution in
dlokgﬁag O?ﬁ% gea(:t%rf) K28 TsBrrdd raetnt;tﬁﬂ QeHpdrayd fRMEAYhs- PThORSRert was
an | OUr ea
evaRRAE L I IRE SR BT BSHp t8n§] Mokt 2212 B amtaorghoxy)-
eth@x ety } -Et@xy e NetSH@rehinra3emethmasulédd ybpbehyl )o4-owthyl ttinazol-
C I
2y1l—§FUé55cfﬂ atide "ﬁk&ﬁro@h @gge ag ﬁgilb\g LA 511 V(a§3(|ﬁ§é 85484 solvent

er vacuumt
pregene)4_l-b NIMR §409MHz CDCI3) 8.4 (br &, 310, 8.2 (8, 1H), 7.7 (br d, 1H), 7.6 (br d,

1HyBONBAaS YHYN/ 8- 3}&11@&13{1& ) 124D 8 iy, | 3H)NB. aigfo mg 2, aanomgr rg,SZI-CIj) 2.6
it MHz DVB
(s, Sﬁhﬁlﬁﬁ Sge"t%%?grelg “(38 0%?13“‘%? ‘gNRO 7.8 (dd, )
IH, 3.4 (s, 3H, 2.3 (s, 3H). Step5

Taglg1{gb{,rgw(agor{s2lg§d(4 chl or o- 3- net hanesul f onyl - phenyl ) - 4
-met hyl -t hi azol -

\/I r‘a_pb_anmvl 'l et ’1(\\(\/1 et hny\/\ et hox ] et hoxy} et h}l ) ca
br T bari ¢ acid ter btwﬂyl est er
CDCI3 deuterochloroform
d doublet
dd doublet of doublets
DMSO dimethyl sulphoxide
EDAC 1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide
g gram
HCl Hydrochloric acid
HOBT N-Hydroxybenzotriazole
m multiplet




3-(2-
{2-[2-(2-tert-butoxycarbonyl am no- et hoxy) - et hoxy] - et ho
WO 2GosAHendOXYy) - propi onic acid (690ng 1. 9rmol ), BEDEEP2007/006887

(403ng 2. 1mmol ), HOBT (284nmg 2. 1mmol ), NWM (42QuL
3.8mmol ) and

5- (4-chl oro- 3- nethanesufonyi phenyl) - 4- et hyl - t hi azol -
2-ylam ne (520ng 1. 7mmol ) mere conmbi ned in

di mret hyl f or mam fe &16n1) and strrred over night at
g mil

room-toamoeor at 1ir
LAY AREEE"SAY 2N | T AT UT M~

mlr educed pressure ﬁdﬁﬁnthe resi due dissolved in

mmghchloronethane &$§9ﬂﬁ3 mashed with I M HC agueous

DUI utton \OUIII ) ant—saturat CU ayucous bUUI UTTT IIYUI UycTcTI

M carbonate (50m )m@Hred (Magnesium sul phate) filtered

Mend evapor at ed. Ekgdkﬁgldue was purlfled by flash

chromatrograpny psi Rg, 50g IST.Sifica ftash cartridge
NMMHHng\thIL,Mﬂé@&ﬁ@ﬂ%@&#@um@ﬂum&4@;w£L¢_____

NMR-{2-[ 2- ( 2- nuclear magnetic resonance
2] 5- (4-chl or o- B- net hanesul f onyl - phenyl ) -4-net hyl -t hi a
9 go{ 2(ylcarbuuu gqar{éa’thoxy} P v d

1
s et hoxy) - et hoxy] t singleiky} - et hyl ) - car bani c_aci d

¢ tert-butyl ester‘ etan oil (I.lg residual solvent

present) I NWR(# 5 - - X X
IH, 7.6 (m 2H), 7.2 (br s, IH, 3.9 (t, 2H 3.8-3.5
(m m 14H), 3.3 ( br m Sm 2.8 (t, 2H), 2.4 (s,

tmiiobiizaion SFphelpigy Flisgon 1 Siaen aipity matrin)

- et hoxy) - N-[ 5- (4-chl oro- 3-

Nnmcg@ﬂ% lr"%{:p‘ﬁﬁ%'se phert Jridw MEA R¥shdrhi BiRbierdds] -INL@REDIR was

caulgirsiad it Sihydross DMSR Bigetsy e veitn ks G5 JRST P-05%)
1 mivef kgttled heaisoWasZpLabﬁhnlbanIﬁ/h]l Falcon tube, compound stock solution
(us JIB' f%(i; ;(?MPGE ‘fi%é??é\%g%e%ﬁy%)coﬁ@%mgbﬁ 123 qumol/ml
beadh)chd mﬁ'fea Hana! yiarina (Sigmad w9886, 0% pure). Bads were
incGtHted hOFodn tekhpea—atﬁma in Hafknea6h ia@Nentasveslehd rshakeit (R[o@@ 'Bhake

Gl RS Bl o AP S8 K PR YRR lmine by

HPBC( Wofi-zedcRed(I8H S rgroups e dro hgo):ked by incubation with aminoethanol at room

:gc;aw]on%@ %ﬁa}wﬁ; {1@%&2};&@ M%h@ hs&Qke I“gﬁgﬁx]rame@uh 19l of

BB et P SRRt 20 e B qumw%gﬁ thgAffinity

matix iieramplee Sndnd 4L CdWAR! bekd® iz 1igZndtisymdbildzedpivers, gedilhated by
bloBife (1% 1 Slesoufs by g Vin yhyelifhords gty ey 1
3.1 (br m 2H), 2.6 (s, 3H). NWR spectra were obtai ned

on a Bruker dpx400. Table 1. Abbreviations

use b|| tion henyl.t hi i gapd. 1 on. beads
Extiipl e i ok SGHR dBimmE Rt psdih e liedRg )|

( Amer sham Bi osci ences, 17 0906-01) was
This example demonstrates the use of the immobilized phenylthiazole ligand 1 for the

identification of PI3K proteins from cell lysates of a human T cell line (MOLT-4 cells;
ATCC number CRL-1582). To this end a lysate of MOLT-4 cells was contacted with the
affinity matrix described in example 1. Proteins binding to the phenylthiazole ligand 1
were identified by Western blot and mass spectrometry (MS) analysis.



equi li brated w th anhydrous DMSO (D net hyl sul f oxi d,

Fl uka, 41648, H20 <= 0.005%. 1 m of settled beads
waemspr®ted in a 15 nl Fal con tube, conpound SPGEKP2007/006887

solution (usually 100 mMin DVF or DVSO) was added

(final concentration 0.2-2 muvol/mM beads) as well as

15 nm of triethylamne (Siggp, T-0886, 99% pure).

Beads were i ncubated at roomtenperature in darkness

Foro tn? %?otov%i s?sngounlzlak%tel§ ?‘{)C?C %E.\?%ﬁie Ergﬁﬂ ghﬁe’r gf.ﬁnity matrix and

SAIBnti f1 e THAGE r
subSenehiln geparated ibynelySPolygerydamida cagl islecrapharesisoRI3Ke gemaw and

Pl3m1&rwgﬁ9%e%fe€ vmlpéfﬂé@ﬂickb‘ﬁtlb&ﬁégoﬁﬁglﬂ@ 2)N|"lth|é results of the Western
am noet nan

n1tenper tur he end
blof RARSYs W0 i ot eted OO EAZRLEI AR i E30ES (Al fovm) PISK
garbibBand A Kndelta fedmo thectelldysateopr opanol at - 200C. These
beads were used as the affinity matrix in exanple 2, 3
and 4. Control_ beads (no |igand i mobilized) were
Forytbp identiBieptiop af|pseiRing §y tmeass RpEStigmstp angysis fheupaleingsaptured by

thevufﬁﬂtyaﬁhtﬁ@emarwitecﬂandi @ﬁlfseqmq abpargred lﬁyasmss’ogzac@lMde gel

down |zed en
clefibpnares Biants 35 51318 o RS F &Y Mot Mgl o in-gel
proteniydisidigestioh pith tiypsih |aad onéyzedg)ar{ec -MIMIS mbss Spectrometry
identification of PI3K proteins fromcell |ysates of a

oA T e AR LR ETE e it

sequerteaovaraged A3 K hpamaid is shdwn irefigure 4dmd doi RIBK deita in Figure 5.
exanple 1. Proteins binding to the phenylthiazole

ligand 1 were identified by Western bl ot and mass
lJ%ﬂgaﬂm5hetry (M5) anal ysis. For Western bl ot anal ysis
MOTLAdedts QAT nieiber 8B defd grovilneh af ﬁ!ré‘lgpl/nrﬁﬁtﬂabk(s (Integra
R HETL b SR R P UARY (LS #rs o
suppenenteddvit 10% et Bbwmea@mmaommgermagardenszw beleen 0.15 x 10°
ancf g5y i(‘fe6qfellg/ﬁﬁ M@l?st Wwtrd Mteﬁf@ ééﬁir?fugc'iﬁgw HB@kd once with 1 x

I zed phenylthiazole I] 1 captures (pu
PBE&mﬂf)er By og%#a“%o%)skd §&ll Pﬁ“?t? Yisra Hezeadp|! lwuyﬁ%zfregen and
subsejuehitestotkdnt ifoeCat i on of proteins by nass
spectronetry analysis the proteins captured by the
affinty matri x were eluted and subsequently separ ated
c cam de gel el ecrophoresis (Figure 3).

Mcﬁyr h@lehfwgﬁl hoﬂﬁitggﬁlz%@fnea ltwcter stﬁo msemh £6ufteR: 50 mM Tris-
| C | StJ a e
HCl 0 8% NEAG S i Sloa S0 s ot %ﬁﬁg% A8 REANGF T mv
sodimenbemsdaié, 1 heMPIIZKI,f pHi 7). i@Gned ocpletet EDTiAfrealthlde (protease
mm%r I%%B&hﬂi eRéﬁgu?ﬁ%ﬁos‘iEs’ ef 68% 58‘0) F;’Je? 6sgﬁmffe§ wB0M¥ded. The

gure K del 't é%
materlal was dounced 10 times using a mechanlzed POTTER §, transferred to 50 ml

falcon tubes, incubated for 30 minutes on ice and spun down for 10 min at 20,000 g at
4°C (10,000 rpm in Sorvall SLA600, precooled). The supernatant was transferred to an
ultracentrifuge (UZ)-polycarbonate tube (Beckmann, 355654) and spun for 1 hour at
100.000 g at 4°C (33.500 rpm in Ti50.2, precooled). The supernatant was transferred
again to a fresh 50 ml falcon tube, the protein concentration was determined by a
Bradford assay (BioRad) and samples containing 50 mg of protein per aliquot were
prepared. The samples were immediately used for experiments or frozen in liquid

nitrogen and stored frozen at -80°C.



1. Cell culture MOLT-4 cells (ATCC nunber 1582) were

growmn in 1 litre Spinner flasks (Integra Biosciences,
W1®800D)3 i n suspension in RPM 1640 nedi um  PCT/EP2007/006887

(I'nvitrogen, #21875-034) supplenented with 10% Fet al

Bovi ne Serum (Il nvitrogen) at a density between 0.15 x

106 and 1.2 x 10e6 cells/m,, Cells were harvested by

centrifugation, washed once 'wmth 1 x PBS buffer

(I'nvitrogen, #14190-094) and cell pellets were frozen

in I|qU| d mtrogen and subsequently stored at -80C. 2.

ATRINER ¢gnfsates MOLT-4 cells were
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honié{;gf Ji’c‘cg‘tgefaﬁé’%leaédlrg dﬁg,cﬁaﬁh%réﬂ{boﬂ bii3)- célm-gmg %lg%ﬁrlooss)
and; veshed yathnl) ml hyseshbuffer seneoineERS% NPﬂ@ninfeaenb dold@v@bby 5 ml

lysi8Touffet Gam 0 wWes detlefg%th%eéjutEQhe BBurd pretss, 61)"16] s& @Dg sample

d t 4C
o s R B s g, R Emeoa Fomald simuriat St 9Rg b hbte was
trartsfeaued fte rarmxdrdfmgeaﬁubcj by rcenteifitgatibm Rrotelig)waye thenasepaa@t &y SDS-

spun for 1 hour at 100. 000
POIgM)? 40C ( 33. E%%gff%@ép%@%g IE2J precool ed). The

supernatant was transferred again to a fresh 50 m
4. Prateimatetdctibe by Wistep blo€hralgiicent rati on was det erm ned

We?t%m l?lg{s % %rfgssa&/ 'fl(gcorcfg ing' o, g() st n(f'arc? g%ggusregr%g& gg%lﬁg protelns

Wer\ﬁ/edeéecmﬁmh @uaetlljedwﬁdlsfn@rspesaﬁe ranhéﬂﬁlé amtibpdioy Elirst antibody), a
ﬂudres%m BbdIEPSRBn B m&tt% dnd (1RZOGHYs8ly MBARE: I;ﬂag@@pa&ﬁdfmm

own experi e ebe ds w.th i mo [
EHR R BT dlch HSS R pech @xa%wc%mrowépfgby the
maxmfanthneb (Scthett- Gcschvymd@némétfadar 260 Quantifative dwmffcblbrev\’eﬂém blot

SR e AP0 1S il A0S U1 O i,

WWIWFQEEPMEs Inc.) for 2 hours at 4C. Beads vvere
coll ected, transfered to Mbicol -col ums (MBI Tech

5 shed W si.s buf cont
oS5 D ) gl Pt e e b 02ss)
waspjsed @.wl%umep rlg?é)ﬁt andTimcebatede withethb detdoysr atightnat 4C. The
sectida’y #nteRouSARDR™ 800 antibody (Rockland, ctalogue number 610-732-124)

was used at a dilution of 1:15000. The rabbit anti PI3K delta antibody (Santa Cruz,
catalogue number sc-7176 was diluted 1:600 and incubated over night at 4°C. As a
secondary detection antibody the anti-rabbit IRDyeTM 800 antibody was diluted 1:20
000 (LICOR, catalogue number 926-32211).

5. Protein Identification by Mass Spectrometry

5.1 Protein digestion prior to mass spectrometric analysis

Gel-separated proteins were reduced, alkylated and digested in gel essentially following
the procedure described by Shevchenko et al., 1996, Anal. Chem. 68:850-858. Briefly,
gel-separated proteins were excised from the gel using a clean scalpel, reduced using 10
mM DTT (in 5SmM ammonium bicarbonate, 54°C, 45 min) and subsequently alkylated



buf fer was added, the columm was heated for 30 m nutes
at 500C and the eluate was transferred to a m crofuge

WO es/op1xent ri fugati on. Proteins were then sePEr/EPA7/006887
by SDSPol yacryl am de el ectrophoresis (SDS-PAGE). 4.
Protein detection by Western blot analysis Western
bl ots were performed accordi;ng to standard procedures
and the PI3K proteins wer e d’et ected and quantified by
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fluorescence. Published May 2004 by LI-COR
Bi osci ences, www. licor.com. The nouse anti Pl 3K gamm
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suningion®y Simlst Werd piin §AcRFaRG CSiERS e TiiRBened in 10 w
0.1%1formrig2c124) was used at a dilution of 1:15000. The
rabbit anti PI3K delta anti body (Santa Cruz, catal ogue
nber sc-7176 was diluted 1:600 and incubated over
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0.5%808502888. Briefly, gel- separat ed proteins were

exci sed fromthe gel using a clean scal pel, reduced

usi ng DTTLP(%?L] 5mV ammoni um bi ca%gbonat e, . 54C, 45
Tablg ) %ﬂ%ﬂicg GB¢eg dhiheyLGIswsFR: weriRa! oRp§SEd Ra diny thegmass
speftroinéterT™M anmoni um bi car bonate) at roomtenperature in

the dark (30 m nutes). Reduced and al kyl at ed prote| ns
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5.33 92 8
35 50 50
36 20 80
40 20 80
41 95 3
30 95 3

5.4. Protein identification

The peptide mass and fragmentation data generated in the LC-MS/MS experiments were
used to query fasta formatted protein and nucleotide sequence databases maintained and
updated regularly at the NCBI (for the NCBInr, dbEST and the human and mouse



subsequently stopped using 5 M 5%formc acid. 5.2

Sanpl e preparation prior to analysis by nass
wepmsntonetry Gel plugs were extracted tw ce WECTIERDOT06887

1% TFA and pooled with acidified digest supernatants.

Sanples were dried in a a vaccuum centrifuge and

resuspended in 10 mM 0.1%formc acid. 5.3. Mass

spectrometric data acquisition Peptide sanples vvere
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ﬁ@aﬁﬂé&lﬁrorret er.

c%%cf-l%'@ Qfarled

stemwere
5. 4.

QQ{E{&HB% Feps oP@erment

dbEST

Bioinformatics Institute (EBlfor the human nouse
D. nl aprgaint er| and C. el egans proteone dat abasqabmber of
MBot lei ns were ildentified % correl ating the rreasurqe}
sapht | dE°HESY and fragment P8I0 "2 with the ides
conplutnemhber @ tthe entries in the database usilng idestified
sof twar e t ool Maﬁ,ggA éh@s FAdyimGieNEsn E’er king et al.
. I nas
1999, IPenoHDa4s. 3 | tpro Ein dentiTicatidn by 62
seariching seque matalme.ﬁ@haaeiwen&denn mass specfironetry
dat a. El ect roprm|m4sp|2&pho?;@5@,de’sgxﬁzase Sear chicri teri a
\Bar i |@R108@4480kd1 9.0 whi pectrorreter Was uséd
for—it-he—anal-ysis Q%%Y—Mé@sp. ot-ei-ns—i-deftifi-ed—by
nass| spect r onet|rRIK{GEIpTesphaoadsitide-3dinpes; pataytic, F>15234Bg
s PPt br pnq,at_dag,pgﬁhesl i ce cut out fromthe3
polyacryiam de ure 3) 3T EfutTon
assaly pfBbesli ey | é'ﬁfiqq |p ‘éﬂpl‘%’I‘PSé'F’e Mk@%egmwi nt er acting
delta polypeptide
PIK3CD; phosphoinositide-3-kinase, catalytic,
7 IP100298410.2 12
delta polypeptide
PIK4CB; phosphatidylinositol 4-kinase,
8 IP100002591.3 15
catalytic, beta polypeptide
PIK3R1; phosphoinositide-3-kinase,
9 IP100021448.1 27
regulatory subunit 1 (p85 alpha)
PIK3R2; phosphoinositide-3-kinase,
9 IP100011736.3 8
regulatory subunit 2 (p85 beta)
PIK3R1; phosphoinositide-3-kinase,
14 IP100333040.3 7
regulatory subunit 1 (p85 alpha)




conpounds The preparation of the phenylthiazole |igand

1 affinity matri x was done as described in exanple 1.
waeoosorwen maxi mal |y 80 conpounds in a 96 wel | PEI/EP2907/006887

the elution experinment is performed as descri bed

bel ow. Elution assay The affinity matrix (1200 m of

beads) was washed 2 x with m |x DP-buffer. After

each washing step the beads were coll ected by

e BN b AT oo bAR oL TR, 0 pfracon

comporaldsy, the beads were equilibrated in 15 m bi ndi ng
buffer (Ix DP buffer/O 4% NP40) After this incubation

time the b havest d and. m xed in 50 m o
Th BEBBRLTOG A AX } §4iainy mpns, s 0Bt A described in
exafphe ITd aird:emnnmﬁm&'allyr@@ nbmpbﬁrhls an h 06 afellgptataite elbticiberperiment
ispgﬁgﬁﬁéagaséi-gp&b@ﬁ%&%fvat' on of the |ysate was done as

e e

escri n -exa 2. Beads and the lysate were
I ncubated for 2 hours at 40C. After the incubation
Elu%ﬁassgye | ysate beads were collected by centrifugation

escribe dt 1ec,
Thé TS gt 41 A0S et 8 “wasted 2BpvER PR bt MOFRyERE Ater
eachrwhshbim step thPbeads fvaaré OolkebyOcentrfngationHer Aasihiiteg at 1200 rpm
at épéflfl %rHJ}EQ.\ts) tﬂFg OFHD s Ena@ﬁﬁ%‘%e%@cﬁﬁ el!’l}iaﬁ}h Qhe beads were

vol une .o In't éﬁﬂ was_ _ca

cau hsaEasin hauisl prdoscbuiter. Ay Bublio 2P RS deise fis inqupation
timé thebeddewerItnaktel anditidbed ihey I0mP P4 dn40bd withiMOLD-4 cell lysate

at gepnrg %{ E:or?ce% g/ 1oSI %f“ &y mv%ﬁ?ﬁ vglg{rgo#ﬂﬁ Sjnﬁﬁdvt\gﬁ ‘7%@& Zprg%in. The

suspensi on 0 eac

premrallorpoféme lystel waqo@né ay|desdribed deprample 2\Bewdnend the kypate, were
inchblePfod 2 hodtm: B ORh ithd MmchiiioR aiheths 1yRhte ehds \E%fé BWced by

confS BRI I FAZEBHETY i1 Pk O QNP BHTEPo#SI125) and

waglled tvaitta h@l ntl HixsDB dnffew/ @ #%aN Eé@rbhcy Smdié x dpRu bufdienih2 % dXP400. Once

oSGy P A R I iy

colymp wasrralouiated @prioBIRRIcNad08 ddk h@d)e@qlﬁewsréareglspmé in 4 fold
exc@gsmsp uRdsP wffer/m%pupe@ (bymitb Utenagte hAD% Blugtyl Wot @dmpound

elug(grr gﬁt;ﬁ Bﬂ%ﬁsﬁ%? o%o\ye];as?adge& n ea%ﬁ]tw to%% 9%t\9<(§1E%late (Millipore

e WaS asse

Mui:to‘.idr@DHT(Sn, MSH\EN 1210 @ﬂthohd and Bppen dodfophilisulost proteim @inding
DufaBSféblﬂEﬁgraBQ)r T3OrefoVd k&Rl bA& At 98SPell PAteSHAKhRBMbIEA with

AssembYe ﬂter and collection plate and this sandwich assembly was spun down for 10
seconds at 800 rpm in a centrifuge. Then 40 pl of elution buffer (1x DP-buffer/0.2%
NP40) supplemented with the test compound was added to the beads. Test compounds
were prepared by diluting them in dilution buffer starting from 40 fold concentrated stock
solution in DMSO. The plate was assembled on the collection plate, fixed on an
Eppendorf incubator and incubated for 30 minutes at 4°C at 650 rpm shaking. To harvest
the eluate the 96 well filter plate assembled on the 96 well collection plate was
centrifuged for 1 minute at 800 rpm in a table top centrifuge at 4°C (Heraeus). The
eluates were checked for the presence of PI3Kgamma and PI3Kdelta by using a dot blot

procedure.



the eluate the 96 well filter plate assenbled on the

96 well collection plate was centrifuged for 1 mnute
W@eo0800G0ipm in a table top centrifuge at 4C ( HRCHERIP7/006887

The eluates were checked for the presence of PBKgamma

and PBKdelta by using a dot blot procedure. Detection

of eluted PI3K gamma The el ¢ ed Pl 3K gamma protei n was

detected and quantified by a dot blot procedure using

. antd [ agai nst Pl 3K gamma (Jena

De%&é@céfee?@ggpgl&%%& , a fluorescently |abel ed

The gbitnddBI3K asmmarmsotsin proyleleetsyl a@douartsdd bin@, dot blot procedure
usifi hA- hdiBody HlreeBd dzhiRstOHBKS QmbiHf (Jeh£ BidSTRALE G ABDAYES), a

fromlLl- Bi osci ences (Li I aska,
agreapty et srenmgarnant oruse iyl aOB R Sk geiohmaios
and tBe dtygseEdnfrdred holaging systenalfrom RBCOR Bioaciendea(Linegln, Nebraska,
) : Lot dot : ; .
UsS u%%g{l,‘gé I}}(}?ﬁﬁﬁrﬁ)ﬁ&n? Sg(;evé&iél\?}a %l& gt%nggatcﬁllx%rg&lﬁftﬁ@eschwendener et
al., B¢ iQupatitativeui - s Wastgm blgt: dedectionuy sl anfranied r Bynagscence.
PubiBhed Mag20e4 bWMLIIC GO Biwtieadss) wandicdubsayuent | y washed
with 1 x PBS buffer. Eluates (as descri bed above) were
conbined with 12 m of 4 x SDS | oadi ng buffer (200 nv
NitocBulpigl mpisbrades 896c3B8teda0ih §%hcthanb] a6l SissBentipeshed with
1 ﬁbléigz)b@%gd%llt%melé @5k H&cﬁ?&i Q‘Mv%l %}éd%rgﬁi%d_'?smf 3111%1 Wi(f)?hx SDS
loaijoe doit (2t mbA Jeisat Re ST SDea e ssesch Digpe Bromphenol
blub) ank egplind o chib Alitravellviosd niathytsaisy withoa KBinBad ulof dilotf appartus

. ked nmenbranes were i ncubated for 16 hours
(Blé{{l‘;‘g%ﬁ\?\?}%é@%he first antibody (rmouse anti PlI3K gamma

from Jena Bi oscience, ABD 026S) diluted 1:100 in

Fo%ét&c&%t)i &t PBKi @Qmﬂiét 1;] fhe rmau&ﬂh@nwef ieeﬂ;s_wibld&kgd 3% ihv@Rkion with
. I | e rane four tines r

oy los e T 7 st ek B Bidhes 7 incibigd dor Yphours a
4°Q hethrteorfirstaetibedy (moossharttiei3Kogana0a friomuleos Bigscrenth ABD-0265)
dihel€d 8Stooom @ﬁgésggqﬂocﬁ(ﬂ&t bﬁ@&sﬁltpbﬁ%éﬁfeﬁr@itﬁ%%rmen 20. After

Rockl and, 610-732-124)" , diluted 1:10 Q00 in,_ Odyssey o
wagiing: fherpgermbrane fowr Hipese e mt wipulgs: Wit .lzb/c}’*fi?%elaﬁfez (fontaining 0.1%
Twhérd 20 vermiembriage wasiicabaed\As 40asineds ithrthé deregtionamtibody (anti-

1N Wi P f.f %y Ve d

mofie? 1" sl “rctp Reuidh 816 30 WA Nl 1 0RO Oyssey
Blogkingr Buernappplementeddwith t h2%ohEweeny 28 e fteaptdy thenmegdrape was
walRll FodNaMm¥S €6t 5 minutes with 1 x PBS buffer/0.1% Tween 20 and once for 5
minutes with 1 x PBS buffer. Afterwards the membrane was scanned with the Odyssey

reader and data were analysed.

Table 5: Preparation of 5x-DP buffer

Substance: Stock solution Final conc. in 1 x | Add for 115 x lysis
lysis buffer buffer

Tris/HCI pH 7.5 1M 50 mM 250 ml

Glycerol 87 % 5% 288 ml

MgCl, 1M 1.5 mM 7.5 ml

NaCl 5M 150 mM 150 ml

Na3;VO, 100 mM 1 mM 50 ml




Table 5 : Pre aration of 5x-DP bufferThe 5x-DP buffer

was filtered through 0.22 mmfilter and stored in 40
WorReodigubt s at - 8C00C. These sol uti ons were ORPCHEP2d7/006887

fromthe follow ng suppliers: 1.0 MTris/HO pH 7.5

(Sigma, T-2663), 87% d ycerol (Merck, catal ogue nunber

04091. 2500); 1.0 M MgA 2 (Shgna, M 1028); 5.0 M Nad

(Sigma, S-5150). Test conpounds for elution The test

conmpounds |isted bel ow were used for elution

experinments after dilution as described bel ow.
ThppilRabuiferawps Ebened thivuehdr?d i SHtsr \aledj sfored1 MO4O/mibreiguots at -

804 Thk S sofidfon§ VeftldtidhePlrod tﬁ@f‘b@l%ﬁ"irf r§)f1 8y 44 HM-I@I §;—I 7.5

(SEBARARATF oot D (G icaplnees nwesra Sy 3R e BF Mecr

(SigmadM- 128N c.Q MeNaOD(SmgmmSeﬁléo;l.: 1 with 100% DVSO. For
el ution experinents further dilute the conmpound with
elution buffer (Ix DP-buffer/0.2% NP40). Conpounds
Tegtcemppppdsdpriglitit  Conpound 1: PI 3K i nhi bitor LY29004
Thé et rdogpdilads; hM:(ﬁB@l%weﬁvef:H used1@94:lut}bn ' @hmeﬁb &fter 488tion as

des(cag?cbgéd's) nc%géo%%sg 8% %m%gcp 1& °/° 'i)l\g%géFluka cat.no

41640 LAt en netmeniratt@nmf 1086l 8) SOOorvbOGMp@mdPIaz« stpaerimat -20°C.
Dilufibh Bf fe3f cdnl Jufd él&t'i’&ﬂéyé;%ﬁﬁq@ﬁts ﬁ%BQQ%ﬁQM é@@éﬂ)@y &lluting the

IO@dﬂMet%%Evle o Wg{‘g/d B JFor, SlBUor Rt NSy dilue the

coxﬂb&lﬁdgﬁﬂ’ﬂﬂulmsﬁ lﬁi[f&m(l NDPemiffee'01286 NPHO)s Compomphdaused for elution:

T T
26%05%6 - (at var| ous concentrations) and the affinity

Fpoth 2W|PUK tgb@nianimiviloz ¢ dalBhﬁHMgtﬂFiW@ngthmb C?atmps et al,
iquots and allowed to bind to
20@‘?@? gﬁq%hc < L%?g{sﬁégj in the |ysate sanple. After the
Compbundaﬁa RI3Kt gamema ihibitads (Galbiocloamp 528 193; piSet(i8A8; Gamps et al.,
20@53%{@5%&&&1]112 Bgeloyspt €. Bound proteins were then

el’'uted and the presence of PI3K gamm was detected and
quantified using a specific antibody in a dot bl ot
procedure and the Odyssey infrared detection system

Exgﬁn:pgeu ' 8@1{)&%&% bru?dc’ BQ ng's%a)g‘ Yol et%e ﬁ%napéa%%nc %F%Bikd 5gamma

e generated (
interacting compounds

This examples demonstrates a competitive binding assay in which test compunds are
added directly into a cell lysate. Test compounds (at various concentrations) and the
affinity matrix with the immobilzed phenylthiazole ligand 1 were added to lysate
aliquots and allowed to bind to the proteins contained in the lysate sample. After the
inbutation time the beads with captured proteins were separated from the lysate. Bound
proteins were then eluted and the presence of PI3K gamma was detected and quantified
using a specific antibody in a dot blot procedure and the Odyssey infrared detection
system (Figure 7A). Dose response curves for three compounds were generated (Figure
7B).



7B) . Washing of affinity matrix The affinity matrix as

described in exanple 1 (1.1 m of dry vol une) was
WOR®ROS0I3Ww0 tines with 15 m of Ix DP buffer CRCI/EPIVOTIONGSST

0.4% NP40 and then resupended in 5.5 m of Ix DP

buf fer containing 0.4% NP40 (20% beads slurry).

Preparation of test conpoungds Stock sol utions of test

conmpounds were prepared in O corresponding to a
Wash%g%gﬁ itgaqea[nxconcentrati on conpared to the final

gesrT e concentraion (e.g. a 4 nMstock solution

Thepaféingy @m’lé@s fdescrihed imexampde tl (d dnwéof dat veJnmef was migphed two
timd$Wvith dis| Hit b0k BPIRRRr ESiathing® 49 Np40 il thEMRSupended in 5.5 ml

ratlon of rol experinments (notest
of ld‘glﬁ]ggﬁ gcoyt %?gg%&gﬁg@(%%&af% was used so that
all test sanples contai ned 1% DVSO. Conpound 1: PBK
LGS & Qkst LA s(Tocris 1130; VI ahos et al., 1994 J
, 5241-5248). Co und 3: PI3K g
StOFlﬁ mlmlwrofltpst (COBPBRRSISHEFHE PPPEOT: I @4mspwmﬂst0ea 100fold

highér. coné’é?n@’étloﬂ\ﬁérﬁﬁﬁed\/ﬁﬁth@lﬂiﬁl aémrea 3&1 Qdﬁ)entrﬁﬁﬁﬂwg N&l44nM stock
CzCOoOO 538 of cel

solifiane Wh 85%’?%68 for & dlég?:'r‘ieﬁeﬁ"“icﬁ“ é%?é’ﬁp‘?fa 3 2‘1& JFh‘% @9{5?‘2: gpheme
reswiedem mefinall DMBQt @natritgtion dohVami FirngomB®] nxpefiments (no test
conﬂfo‘&h@ AR cBﬁ@Wﬁ% 1% IfM§6Q/éQ@Is€J sd@hihipRg s'énlﬂFfés K&Rhined 1%

at 4 To the lysate one volunme of |xDP buffer was

ed so that a final NP40 concentration of 0.4% was

Comaphurevie PI3K tivghibitdk/I502 9004 t(Mecris 1MaD; Vidhosret 41f, 18940f Bidl. Chem.
26909%?16-%4 ted protease inhibitor sol ution was added (1

table rot ease i nhibitor dissolved in O. of Ix
Compoyngr ¥: @rBlgcgmwnh@ltgr HoQathigrhem3RR10$ e/é51696$i£}, Camps et al,

2oqgrpﬁ@a§mem@mehnt 936-9gpktail from Roche Di agnostics,

cata 0 The | ysate was further di I ute
Lﬁﬂ(ﬁg@@@%bffer contai ning 0.4% NP40 so that a
f| nal protein concentration of 5 ng/m was achi eved.

DilhérUakl faRf | ysate with test conpound and affinity

matrix
Cell lysates were prepared as described in example 2. For a typical experiment 1 lysate

aliquot containing 50 mg of protein was thawed in a 37°C water bath and then kept at
4°C. To the lysate one volume of 1xDP buffer was added so that a final NP40
concentration of 0.4% was achieved. Then, 1/50 of the final volume of a 50fold
concentrated protease inhibitor solution was added (1 tablet of protease inhibitor
dissolved in 0.5 ml of 1x DP buffer containing 0.4% NP40; EDTA-free tablet protease
inhibitor cocktail from Roche Diagnostics, catalogue number 41647). The lysate was
further dilute by adding 1x DP buffer containing 0.4% NP40 so that a final protein
concentration of 5 mg/ml was achieved.

Incubation of lysate with test compound and affinity matrix

A volume of 100 pl of diluted lysate was dispensed into each well of a 96 well filter
plate. Then 1.5 pl of test compound diluted in DMSO was added. For control reactions
1.5 pl DMSO without test compound were used. Then 50 pl of affinity matrix (20%
slurry) per well were added. The plate was incubated for 2 hours at 4°C on a shaker (750
rpm on a Thermomixer, Eppendorf).
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For detection of PI3K gamma the membranes were first blocked by incubation with
Odyssey blocking buffer (LICOR, 927-40000) for 1 hour at room temperature. Blocked
membranes were then incubated for 16 hours at 4°C with the first antibody (anti PI3K
gamma from Jena Bioscience, ABD-026S) which was diluted in Odyssey blocking buffer
containing 0.2% Tween-20. After washing the membrane four times for 5 minutes with
PBS buffer containing 0.1% Tween 20 the membrane was incubated for 40 minutes with
the detection antibody (anti-mouse IRDye™ 800 from Rockland, 610-732-124) diluted in
Odyssey blocking buffer containing 0.2% Tween-20. Afterwards the membrane was
washed four times for 5 minutes each with 1 x PBS buffer/0.1% Tween 20 and once for 5
minutes with 1 x PBS buffer. The membrane was kept in PBS buffer at 4°C and then



For detection of PI3K ganma the nmenbranes were first

bl ocked by incubation with Qdyssey bl ocking buffer
W@ L10®@DR01P27- 40000) for 1 hour at room t enper akCiF/BP2007/006887

Bl ocked nmenbranes were then incubated for 16 hours at

ACwith the first antibody (anti PI3K gamma from Jena

Bi osci ence, ABD-026S) which s diluted in Qdyssey

bl ocki ng buffer containing 0.2% Tween- 20. Adter

washi t he .menbr ane four times for 5
scafird Wit s DT RP GBS i Y o
to tha énsbractemhs ob the4@anuifastitress Wi t h t he detectlon ant i body

(anti-nmouse | RDye(tm 800 from Rockl and, 610-732-124)

diluted in Qdyssey bl ocki ng buffer containing 0.2%

Tween-20. Afterwards the nmenbrane was washed four
Exhmphss :fQompouti dpiiofiding F mlmﬂﬂtﬂjnkrﬁﬁﬁlgawrﬁwddglsfb?z%dding

or 5 nutes with 1 x PBS buffer.

confﬂoundsﬁt‘grcglﬂﬂ sg&g% V{ng BS buffer at 40C and

t henscanned W|th the Qdyssey instrunent and signals

Thwx&nb&fwnﬁﬁﬂnaeﬂbﬁaﬁigy&f@@saﬁ GRHiEH RaEt E&nﬁcﬁﬁds are added dlrectly
ClIO nur ac ound
inty 3] DG Do Rt A R et Eh s it wa b4 s thrtees) oadi ng

g an g/sed accordmg

conpounds to cell lysates or living cells This exanple
Fopﬁlmgdg%keéoﬂé?ﬁl'vg ?)rlllﬁfgﬁ X&a Qo glgl?.l(se tvger% Iaﬁdggptgqg%ie samples

andyplewed tg hpdclel the mﬁm@@ntﬁlmdpdbﬁéﬁg%) sammle. Thea thg) gffinity
makris aérﬂalﬁﬁg'ﬂﬁé irhinBilibed ghéiy1tARsay 1@@;&;&3%@ d&dedaha)raﬁded:apture

pro&%m ﬁl ﬁéa kes )a/S a?mkom\ﬁeq%gterfﬁe Angyba gtl(t> h?l ¢ &t ebea%s with
captered lpxot@oﬁwaremepgrateldefrormﬂnﬁb ykate by cgﬁeﬁ@atlm e&ﬁ@ldé)ound proteins

we}e LN Qu%%né@%eéeﬁc@éﬂﬂ@ﬁd@lt@?x@ﬁéﬁ GaPiQb&Ednd Qlantified using
u ct1 #ﬁbﬂyngu%? ¢ he incubation tine
a S???étn"oaé’é‘gg & Qevsies antired %? ﬁ%‘oﬂéyﬁe’gepar ated from

the | ysate by centrifugati on. Bead-bound proteins were

Fot ﬁl%rln%l tpgﬁf C}ﬁ'%d )%?Qﬁ%ﬂ%ﬁ@élﬁ@l%% K i WTZB@ 7%9&@[51‘82@@?{?6 first

det ect Ing a specific anti ) )
mcph%e@ V18 semppyds Spied) minudestin Gall sylyre medimgt Ruiing thisdagybation

timiethé bdnhﬁlﬁmﬁé( P&l érdternthe atligatdtind®fo profetn Bﬁg&sﬁ&uﬁm the cells. Then
i ncubat ed, w for 3

the Fef PRE fHEesli Q%LIYF%%%W%%?%WC%&?# (s SPARE ARroSes aifed in
ordei tecaphwe protginumaetdovad tasthe dest corepawid| Afteme) murmﬂeSth incubation

of fﬁ{eoEeﬁl T&sﬁt@r\gﬁﬁ Sthé’\"afftﬁlﬂ')‘/ tnhRixCale! Beadd Wx‘ﬂﬂ fh@ec Eﬁlrclzds Y§iifis were
har vest sates were

ed e ni, t
SRS, Fomalbe e b B ugecion awid, P@tﬁwwsr%ﬁwﬂoqluted ald the
prebeneabft Ri3KHeltd eas detenyeduamd. quahtified Bingiansgeedicodntibody and the

Od%&%y prﬁﬂr@d’]detection system.

Both approaches yielded similar results for the cell-permeable reference compound PI-
103 (Figure 8). The two other compounds (compound 5 and 6) interacted with PI3Kdelta
in the lysate assay but not significantly in the cell assay. A possible reason for this
difference is that the latter two compounds were not sufficiently cell-permeable.



of the cell lysate with the affinity matrix the beads
With the captured proteins were separated fromthe

WO 9®aneEsonyy centri fugation. Bound proteins wer ePCHEP2007/006887
eluted and the presence of PBKdelta was detected and
quantified using a specific antibody and the CQdyssey
infrared detection system PBoth approaches yi el ded
simlar results for the cell-perneable reference

Ce g%gnd Pl- 103 (Figure 8). The two other conpounds

*%gmund 5 and “%qml nteracted wwth PBKdelta in the

RA 't massephagest (Moerieangilhype Caturey Goleation, &eickvile.sMD) were

culfhr&pﬁsbhib%cdoeﬁmlﬁearﬁéglw nfédfung (BMERVI %M@tglhia&une 4.5 g/L

IRELNE R O G

(Gibéoret020aNanky hé gluBodinm Kicdrberatd (@ibecRERI080, 1.8% shDtionpate37 °C

 EHP TR MM BBt b 8 Bt At
by sarpping rﬂelela frgym the celtus Ht.s tin DMEM; qpiftsegmedinm) usgig\A Gedl scraper
and® eépmngqhs.ﬁom#ﬂpss%?&nu@@ helivin gR A WamsA U Pﬁabfdi)ﬁéé):@ nﬁér@ used for

5080 5% sol uti o | n hum
xSRI A0 1icbine BeaEnounhe 3 FhEEs\He o iah onée with
phasphate dulfersd| saunetﬂDlsRBSschopo rit 404(D, oaaﬂxdvsdffrmmthheulture dish in

Dl\@]‘j’i{dtdﬁ[tﬁre%étﬁuﬁl %@%F}gﬁa Y ¢, OU@ FBIH i H)%fnntgmﬁel%ﬁlr«l: for 3 minutes.

SCcrap er [atin emln resmé&utu rrE|um
These el W%%Feébﬂ’é \ReP el k ppber was
deter@giadd. g xpE¥alewsierglsted 3ntoldie 1@aid1-su1me alshlamh e@bueﬁtee for 48

nolfs 1, RS PORIER LU el R, Bgiesti s $g%*‘*ﬁé’f% 0 %
COIéhlGnQﬁentrlfuged at 1,000 rpmat roomtenperature for

m nutes. The cell peI | et was resuspended i n DVEM

A lture rred*.ﬁg% and the eII nunber was determ ned. 25
) Lompound proti ‘f‘ﬁ¥§ Sonto one 10 cmculture dish
Treatyglerit o€ tvath tegircodmPolmndirs in fresh DVEM cul ture

Thgr%c 5’%!3 \JVCI‘E h)@ééh&f" meﬁ mﬁﬁﬁémdek%shgﬁl\%M culture medium

Conf nmpoun ing inlivin
Wasnaé%ﬁdn&?lls a‘fer% élmtgd WI%DR’Q%M SO Disdiurh éorﬁ@&n@p%g{esDMSO
(vemlldé‘cdml)&ﬁDMEM BulRBSntedfune Iwmhnld) dvierghl ()B)I\(EMblochem catalogue
LU, [
gty SSEOGAHR L3, 2 S5 SB0AG [ BRF bl B0
cormPOLDNEMV@ua p@mced ofsdi oimuigist Fest compaunis W£@r€m¢do¢5&9rmm stock
solGRdR! RIPRISO and further diluted to reach the final concentration of 10 pM

compound and 0.2% DMSO in the cell culture medium.

Preparation of cell lysates

The culture medium was removed, cells were washed once with D-PBS buffer and 4 ml
ice-cold D-PBS buffer was added. Macrophages were removed by gently scraping the
cells and resuspending them in D-PBS buffer. The cell suspensions were transferred into
15 ml Falcon tubes and kept on ice. The macrophage suspensions were centrifuged at
1500 rpm 4 °C for 3 minutes in a Heraeus Multifuge. The supernatant was removed and
the cell pellets were washed with cold D-PBS buffer. After an additional centrifugation
step, the cell pellets were quickly frozen in liquid nitrogen. Cells were thawed on ice and
lysed by adding 120 ul 1x lysis buffer (1 x DP buffer, 0.8% NP40). The lysates were
transferred into 1.5 ml Eppendorf tubes and incubated for 30 minutes rotating at 4 °C and
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Eppendorf). The plate was washed using a vacuum manifold instrument (Millipore,
MAVM 096 OR). Each well was washed two times with 220 pl of 1x DP buffer
containing 0.4% NP-40. For the elution of proteins the filter plate was placed on a
collection plate and 20 pl of 2x sample buffer (100 mM TrisHCI, pH7.4; 4% SDS; 20%
glycerol; 0.0002% Bromphenol blue) with DTT (50 mM final concentration) was added
to each well. The plates were incubated for 30 minutes at room temperature on a shaker

(750 rpm on a Thermomixer, Eppendorf). Subsequently the plates were centrifuged for
four minutes at 1100 rpm (Heraeus centrifuge) and the eluate was collected in the wells
of the collection plate.
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B) Compound profiling in cell lysates
Preparation of cell lysates

The culture medium was removed, cells were washed once with D-PBS buffer and 4 ml
ice-cold D-PBS buffer was added. Macrophages were removed by gently scraping the
cells and resuspending them in D-PBS buffer. The cell suspensions were transferred into
15 ml Falcon tubes and kept on ice. The macrophage suspensions were centrifuged at
1500 rpm 4 °C for 3 minutes in a Heraeus Multifuge. The supematant was removed and
the cell pellets were washed with cold D-PBS buffer. After an additional centrifugation
step, the cell pellets were quickly frozen in liquid nitrogen. Cells were thawed on ice and
lysed by adding 120 ul 1x lysis buffer (1 x DP buffer, 0.8% NP40). The lysates were
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containing 2% DMSO was used so that all test samples contained 2% DMSO.

"!_..

Incubation of cell lysate with test compound and affinity matrix

A volume of 50 pl of diluted lysate (10 mg/ml protein) was dispensed into each well of a
96 well filter plate. Then 3.0 pl of test compound diluted in DMSO was added. For
control reactions 3.0 pl DMSO without test compound were used. Then 100 pl of affinity
matrix (5% slurry) per well were added. The plate was incubated for two hours at 4°C on



cat al ogue nunber 500-0006). The remai ni ng sanpl es were

quickly frozen in liquid nitrogen and stored at -800C
WQ2osl0130$E i n the binding assay. Dilution of CcRUCI/EP2007/006887

|ysate Cell |ysates were prepared as described bel ow

from RAVW264. 7 macr ophages. One |ysate aliquot was

thawed in a 370C wat er bathiipd then kept at 4C. To

the | ysate one vol une of Ix buf fer contai ni ng

i nhi_bi.t 1 tabl f i nhi b t
+ L 030 i Sl ARE R TR GHRIEE LR
mapyifielfl enstpgent(Milkigpre. Moo A6 ORDTHachrveadl wabhivathegd two diass with
220 hithixtop bﬁﬁm{ahnifég 0v/ARRPhe. PhAGR RfltioR Df gﬁﬁ&iﬁé @dURlter plate

nber 41647) . d t afi P40 .

wal RO ar & ol ISRt Plalegri0an oL A syaele DYfter {198 3 TEstiCL, pH7.4:
4%f BDSHe20%i glycendl;by.0802%n BrompBihobubliiey vatntBIT i (79 GnMY%dfinal
corlEARERP B BUELIOGH L ik DRl D o
temperafue tap arghakex (THQ et oy ptthapw&@r,agpmfééeﬁ)-b%wsq:qvently the

pla®¥ M¥R €endrifufedlfor TdurGhindfey ab BN rpe GIERdcud@EntBRERY ahd the eluate
tlng §¢t§ﬁ101n1 g% I (%P by&fer cont ai ni ng 0. 2% NP40

wagrRiieGigd 1 s 3Ll of UFQE% G8®FH 5.0 M of Ix DP buffer
contai ning 0.2% NP40 (5% beads slurry). Preparation of

Thd &3LctioR TR YRARIfERion o PRI sSHeFBIRES Asdelftibed above.
experiment stock sol utions of test conmpounds were
prepared in DVSO corresponding to a 50fol d higher
concentration conpared to the final concentration in
the assay (for exanple a 500 mM stock sol uti on was
prepared for a final test concentration of 10 n\).
This dilution schene resulted in a final DVSO
concentration of 2%in the assay. For contro
experinments (no test conpound) a buffer containing 2%
DMSO was used so that all test sanples contained 2%
DMSO. I ncubation of cell |Ivsate with test conpound and
affinity matrix A volume of 50 ml of diluted |lysate
(10 nmy/ M protein) was dispensed into each well of a
96 well filter plate. Then 3.0 m of test conpound
diluted in DMSO was added. For control reactions 3.0
m DMSO wi t hout test conmpound were used. Then 100 ni
of affinity matrix (5% slurry) per well were added.
The plate was incubated for two hours at 4C ona shaker
(750 rpmon a Thernom xer, Eppendorf). The plate was
washed using a vacuum
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mani fold instrument (MIIlipore, MAVM 096 OR). Each
well was washed two tinmes with 220 ml of Ix DP buffer

w@emsaljoing 0. 4% NP-40. For -t46e- el uti on of pr oPEI/RB20DTIEN6887

filter plate was placed on a collection plate and 20
m of 2x sanple buffer (100 nM TrisHO , pH7.4; 4% SDS;
20% gl ycerol ; 0.0002% Bronphenol blue) with DIT (50 nM
final concentration) was aggﬁﬂlsto each well. The

pl ates were incubated for m nutes at room
tenperature on a shaker (750 rpmon a Thernom xer,
Eppendorf) Subsequently the plates were centrifuged

O B RS SohabaO PR RS GE LE) cSfin

colstepgbf on pl ate. The detection and quantification of

PDKdel ta was perfornmed as descri bed above.Clains 1. A

nmet hod for the identification of a PDK interacting

compopneyidingmprotsinmpreparation epainingd)3Kr ovi ding a

protein preparation containing PBK, b) cont actl ng t he
protein preparation with phenylthiazogle

i mbabwpmf@w&)weyr%tsm Rieﬁacibtﬂﬁﬂ with pheyl @eﬂ%elec ilgflﬁé ' immobilized on

al | OV\ﬂanﬂ)lfﬁhﬁlpE@ft niHdied Bokditiand BGWing thé Zeingationgéa phenylthiazole

PDK c I ncubating the phenylthiazole ligand 1
?%'ﬁ‘ﬁ(eﬁé\ﬁcﬁ ? Gbven conpound, and d)
determ ni ng whet her the conmpound is able to separate

el iazol i . .
The rrel?‘{?béhg% tﬂpopl‘énfﬁ ﬁ%ﬁgﬂr&el 1]‘é,dtqel‘;;)l d)ﬁlsin(c%gggﬂéx WGith a given
det ectcompowtd, sadar at ed PDK or the deternination of the
anount of separated PDK. 3. The method of claim 2,
wher e se arat ed I s detected or. the anmount
se;ﬁ‘é é’@?ﬁm h‘?&g Te thf rOmPgYRdelSs a@ﬁeﬁ"( SERERCy ?)EQ'K from the
i mmndﬂﬁtoﬂbdtziedlphﬁiﬁﬁlﬁﬁ%le Igaidarably with an anti body
di rected agai nst PDK. 4. A nethod for the
identification of a PDK interacting conpound,

. coniheiméthed ohelaisn ép‘ghgfeuagte;pdbmchqdngt}a tastien of separated PI3K or

Pr eRai&tinARatio b BhOhtBuiidfseparated PI3K.

The method of claim 2, wherein separated PI3K is detected or the amount of
separated PI3K is determined by mass spectrometry or immunodetection methods,

preferably with an antibody directed against PI3K.

A method for the identification of a PI3K interacting compound, comprising the
steps of

a) providing a protein preparation containing PI3K,
b) contacting the protein preparation with phenylthiazole ligand 1 immobilized on
a solid support and with a given compound under conditions allowing the

formation of a phenylthiazole ligand 1 — PI3K complex, and

¢) detecting the phenylthiazole ligand 1 — PI3K complex formed in step b).
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b) contacting the protein preparation with
phenyl t hiazole ligand 1 i mmobilized on a solid support

woasg/msih a gi ven conmpound uder conditi ons aPCOWIPRIY7/006887

the formati on of a phenylthiazole Iigand 1 - PDK
conplex, and c) detecting the phenylthiazole Iigand 1-
PDHheomsthod pbrolaim idn whespinhin StepThk saisk Hetgcong ds drepformed by

4, ol e SR 6 hs e 658614 g1 PEIHOLITRACDY

determ ning the anmount of t'he phenylthiazole |igand 1-
PBK conpl ex. 6. The nethod of any of clainms 4 or 5,

. Whanei methbeRT aay ¢focl&imsal eor s iremcstepst &) weyesrel performed with

Comp RO SR DR ETTsI A Thieol HERT FempFURNor o pox

i nteracting conpound, conprising the steps of: a)

. gg%%tﬂ&i hﬁ%k@li%?mﬁtcﬁti&{ oft s 19KkEin r%tﬁ'%?&@v.ﬁé‘ﬁﬁtdh gompn'sing the

al ni_ng contacting one aliqu
phetepbohi azol e ligand 1 i mobilized on a solid support
under conditions allowing the formation of a
pheqpyl t hi_.azol e | {.gand - PBK conpl ex, c).con i ng
th @5] otPI‘i‘é‘flél‘é‘Bi%fB &Lg\}\?tﬁ H}? REYIRPRASS 3rﬂ°32°8f‘%?“?‘¥‘%hﬂﬁ£’1
i mobi lized on a solid support and with a given
conpound, under cgnditi o al | ow . for i . .
phgﬁylcpmagtérzﬁ Qng @bqélﬁgwit?xstbﬁkh%n rl};gl?aezéféehag]aad Q’)Bi‘i‘nlg&lﬂieda on a solid
det er supparundes comdbitions afowing theHerpatidn efzophenyltihjarale ligand 1 —

- PBKp3 Lgsidormed in steps b) and c). 8. A method
for the |geﬁ?}#Fcation of a PBK interacting conpound,

conprising the steps of: a) providing two aliquots

CORYr icBhiaptiMatR otfierlagigadt WIE tEhhenghiaoldilipandBmnidbilized on a
|ncubatrﬂg one alhquo wi t.h aéglven g9 ound, .c. lowing th
har vesSPIf P PRI XY §10 2 oBIUFR AOMRRYEC ‘?I?’e{ yopfiyopsgllowing the
cel | s foomatotenf atphenythaazolgphigand In- Pildoaompleanand e)

contacting the protein preparations with the

phenyl t hi azol e ligand 1 i mmobilized on a solid support

und@r detsmaining e amquahphthethenylgraaole hgangt 1 g PI3K complex formed
phenyli Biepz ) #nd d)gand 1 - PBK conpl ex, andf)

determ ni ng the anmount of the phenylthiazole |igand 1-

PBK conpl ex formned

A method for the identification of a PI3K interacting compound, comprising the
steps of:

a) providing two aliquots comprising each at least one cell containing PI3K,
b) incubating one aliquot with a given compound,

¢) harvesting the cells of each aliquot,

d) lysing the cells in order to obtain protein preparations,

e) contacting the protein preparations with the phenylthiazole ligand 1

immobilized on a solid support under conditions allowing the formation of a
phenylthiazole ligand 1 — PI3K complex, and
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in each aliquot in step e). 9. The nethod of any of
clains 7 or 8, wherein a reduced amount of the

wophsrigsaihi azol e ligand 1 - PBE-conpl ex for medPCHWEPR®7/006887

10.

11.

12.

13.

14.

15.

16.

17.

al i quot incubated with the conpound in conparison to
the aliquot not incubated with the conpound indicates

thék Pekrmining thaagwunief theeheyithingnle ligzad 1 THRI3 Feeampiex formed
of anYn@Ich%'l@héﬁn%teb%ﬁ wherein the anmount of the

phenyl thi azol’'e |igand 1 - PBK conplex is deternined by
separating PBK fromthe i mobilized phenylthiazole

I g‘audmlath@ﬂd oSLdi@eQ)lﬂeﬂhmﬁbeﬁeQ)fri /N vﬂferaﬁparmﬂeedeBdemht of the

subse t er i nat he ano f separ.ated i

peprehaenls T g R S R vl i pRRR R Rted with e

detcempemubm dolngpazison trt thefaligdst nas mteﬁ)etlemmddthewonamsnd indicates
jion nethods, preferably

W|t RS?@H%@%}*%&W@? agai nst PBK. 12. The net hod

of any of clains 1 to 11, perforned as a nedi um or

h' dhe trh&tRo@ R Wy SHT ASIRNS -to 2198 wﬂ_éﬂ&nrfgé hathuat ofifie 9ﬁenylth1azole
er el sal oun I S ct
Cl e b B saet o Re SRt By A R SohCthe! hibbilized

or ghcnytth&gznlaﬁ%alnd ldandgsubsequent detedtnadf] s¢pammldl PI3K or subsequent
nol t | small nol ecul e

cor(%g%ﬁ{ﬁl gﬁ&gﬁmh%ag{olﬁgf% %Bgrfa &grﬁig%f clains 1 to 13,

wherein the PBK interacting conpound is a PBK

' nhh@'ﬁl@tﬁod]o? cla_ I?r? 1@%&%9@1@1&&&&8&@(& 5% tilie tfnckfht of PI3K is

wherein th %30| pport 1s selected fromthe gr %
cofsteEningg, bymass ap%%@m%oqrﬂmaw&aﬁes%@ n@@@ﬁ&rm rably with an
beagatshdds. direcliti@gaiaki MIaked sepharose), | atex,

cel I ul ose, and gerro- or ferrimgnetic particles. 16.

The nethod of any of clains 1 to 15, wherein the

ph&hy Imdihak of eny pfjalaund lite 18 ppeaf@nmtddyascomstauh o highethroughput
sold.de rﬁh‘%port- 17. A nmethod for the preparation of a
pharnmacetuti cal conposition conprising the steps ofa)
identifying a PBK interacting conmpound according to

anyheméthé #Banly 6Oclditas RRS 12, wherein said compound is selected from the

group consisting of synthetic compounds, or organic synthetic drugs, more

preferably small molecule organic drugs, and natural small molecule compounds.

The method of any of claims 1 to 13, wherein the PI3K interacting compound is a
PI3K inhibitor.

The method of any of claims 1 to 14, wherein the solid support is selected from the
group consisting of agarose, modified agarose, sepharose beads (e.g. NHS-activated

sepharose), latex, cellulose, and ferro- or ferrimagnetic particles.

The method of any of claims 1 to 15, wherein the phenylthiazole ligand 1 is
covalently coupled to the solid support.

A method for the preparation of a pharmaceutical composition comprising the steps
of
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b) fornmulating the interacting conpound to a
phar maceuti cal conposition. 18. The nethod of any of

woebmin®1dl to 17, wherein the 413K i s PBK ganmBCHE#LWI/006887

18.

19.

20. 2

PBK delta. 19. A nethod for the purification of PBK,
conprising the steps of a) providing a protein

pr @par atdantifpogedllK igteRBKNE bympourndaascpiding teenyradiciims 1 to 16,
preparatjgn wi th phenylthiazole |igand 1 inmobilized

on a soli1d support under conditions allow ng the

formati on of a phenylthiazole ligand 1 - PBK conpl ex,

ang)c) gemailating e RRErabfifntdhigoundtd diphh#@steutical composition.
pher)1yl t hi azol e %mgand 1. m $)he nmet r?cl)ld of claim 18

further conprising the step of purifying PBK gamma and

/ orI'hléBn&hdd!IotfamyZilf cldines haod HOd wiereth shenrPBK isvREIeigamma and/or
saipq I?lt’lrié' cation is perforned using a PBK ganma

specific antibody and /or a PBK delta specific

anti body 22. The nethod of any of clainms 19 to 21,

furg H)%fho@l%pﬂh'e%‘uﬁﬁcﬁﬁdr%f BBRP cspfidifg HQMpsrcat i on of
prot ei ns bei ng capabl e of binding to PBK. "23. The

nmet hod of any of clainms 19 to 21, further conprising

af tagr psé\adinga prowirigparaliratdmainig RIBK] - t r ansl at i onal

nodi fications PBK. 24. The nethod of any of clainms 19

to 23, wherein after step c) either PBK and/or the

pr &) eicnstabiEngigre pagtainl pepdrativmyith @htmyltﬂiwolﬁlgand 1 immobilized on
char agt IERRARSE

Bt ho % forhél %?EM dH%%ﬁ cgﬁﬁpggﬁgﬁ%\?%gqg? rfr‘s ] R)g (Eiegtﬂhgﬁ'ylthlazole
wher elhrgal*%é—ﬁ’rlé]&l@me’bfan@l protein preparation

i ncludes the steps of harvesting at |east one cell

con ainin d of

o okl R omiie ifpiiacd phed oot ©

for mati on of the phenylthiazole | |gand 1 - PBK conpl ex
SCTSHARLTBENRGTS, RRAEELL A nP A0 Plng P ggmma and
théofHédidﬂiacatl on of PBK interacti ng conpounds. 28.

Use of the phenylthiazole Iigand 1 for the

L purlflc tthlogn of PBK

22.

23.

24.

25.

The me of claim 20, wherein said purification is performed using a PI3K

gamma specific antibody and /or a PI3K delta specific antibody

The method of any of claims 19 to 21, further comprising after step c) the
identification of proteins being capable of binding to PI3K.

The method of any of claims 19 to 21, further comprising after step c) the

determination of post-translational modifications PI3K.

The method of any of claims 19 to 23, wherein after step c) either PI3K and/or the
proteins being capable of binding to PI3K are characterized by mass spectrometry

or immunodetection methods.

The method of any of claims 1 to 24, wherein the provision of a protein preparation
includes the steps of harvesting at least one cell containing PI3K and lysing the cell.
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26.  The method of any of claims 1 to 25, wherein the steps of the formation of the
phenylthiazole ligand 1 — PI3K complex are performed under essentially

physiological conditions.

27.  Use of the phenylthiazole ligand 1 for the identification of PI3K interacting

compounds.

28.  Use of the phenylthiazole ligand 1 for the purification of PI3K.



