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that catalyse the transfer of the gamma-phosphate from ATP to the 3°-hydroxyl group of
phophatidylinositol and its derivatives, collectively called phosphoinositides. Eight
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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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¢) incubating the phenylthiazole ligand 1- PI3K complex with a given

compound, and



conmpound, and WD 2008/ 015013 PCT/ EP2007/ 006887 -4 d)

determ ni ng whet her the conpound is able to separate
WeE1BR0f3003 t he i mMmobilized phenylthi azol e | i geGHER2007/606887

a second aspect, the present invention relates to a

method for the identification of a P13K interacting

conmpound, conprising the stgps of a) providing a

protein preparation containing P13K, b) contacting the

pr of.ei [ ' hth enyl thi I i d

P b eu‘eg’é‘gﬁr?%ﬁ’sﬂa&%émh% <@ p"p"é‘%‘{i i 4agl t?hgegg‘%%v PBK from  the

conpoumhabilized phenydthiazeledigand bwi ng the formation of

an phenylthiazole ligand 1- P13K conpl ex, and c)

detecting the phenyl.thiazole |ligand 1- 3K conpl.ex ..
In § Scfad bl o DByERY iy eation Fe e iR dread 7 i, BARd igtion of a
PI3Krioterattisg eompdunddcdnaprisinpethe stepg off | cati on of a P13K
i nteracting conpound, conprising the steps of: a)
providing two aliquots of a protein preparation
cor) ai P AEINRRPROtEM)PrepsntioncoRGindReP B, quot wi t h
phenyl t hi azole ligand 1 i mobilized on a solid
support under conditions all ow the . formation.of an..
oty IPRIEER e Eroia Prerarsyop Wil ghen i 2l esid d dpnofobilized
t he otdmex sadidi syppart end With laegiyant deimpouhé uhdeyannditions allowing the

| Mobi th g 8n I aR ph&FAthhzSI BB 1-APB KW dnkp1ék, Ghy en
conmpound under condi'tions al'lowing the formation of
an phenylthiazole |igand 1- P13K conpl ex, and d)

det@r rdetucting the@henydthivzolefligahd by PIIK ecroplex Forg@d ih dtep b).
P13K conplex fornmed in steps b) and ¢). In a fourth
aspect, the invention relates to a nmethod for the

In g dbird jaspacht the inwntign prgkides gt @wethed i fag e igsatifieption of a PI3K

inteUMRAE cSipeurdeortredse BE stepd oPr ovi ding two al i quots

conprising each at |east one cell containing P13K, b)

i ncubating one aliquot with a given conpound, WO

2008/ pt&0didg PET AERRROOIY Q6 88Yprepdatedn dvmtamnmng PHK.t he

cells of each aliquot, d) lysing the cells in order to

obt ai n protein preparations, ) ) ) . )
b% cogtacttmg onepaheq%ot with ;ﬂlenylthlazole ligand 1 immobilized on a solid

support under conditions allowing the formation of an phenylthiazole ligand
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C8-alkoxy optionally substituted by hydroxyl or C1-C8-alkyl optionally substituted by



are further substituted at the phenyl ring, e.g. by
hal ogen. Furthernore, instead of the nmethane sulfonyl
wWQe@Wa01508 so anot her group |i ke a hydroxyl, caPGOERI00TH06887
Cl-C8 al kyl group, optionally substituted by hal ogen,
may be present. In an especially preferred enbodi nent,
conpounds falling under th§6expression
"phenyl thiazole ligand 1" are selected fromthe group

hyd%%ﬁ 'oxs gx Q%O%ulﬁﬁér%nﬁiez ﬂ&:g e&&e@fg P50 includes compounds as described

abovwhmyyaywr[s@a(i of thel %eléomrﬁ@dmmlmrm@mcn (§t8e Byanyidg ophich
are tfﬁ‘dfﬁe‘r shbdtidted a2 Yhel phitin phﬁ 3@& cigy HMQQ&C Huthérgtfore, 3nétéad of the

metéf“ﬁf[ gozxf?@ggﬂa E&% elégroup llke (ﬁéiyl carboxyl or C1-C8 alkyl

groupyeptienedlyshbstitgted by balpgdn, maywetpydsenthi azol - 2y 1] - pr opi on

am de, and conpounds with the sane

N-[ 5- (4- chl or o- 3- net hanesul f onyl - heqy th
In gpj espesialy mreisreti Rbedients oromRMNdh allige omcx?r f%‘?t grgression
“phetiiidzblét|REna bf&seNrcteﬂtfﬁfﬁ) lhe éiohp corfsiiting ¥ Bgar{RgpyL-amino-

Cl- kyl,am
et#%*é?a@%lﬁé‘?h-é’}LO%YJE‘e?m”’%t LR ot B nalsp G G bR mothy-
thiazoled aprieploaainids, h}(drqe.h@gutg[ ﬁdiy{@d?’d@ﬁ;ﬂlm cnhoxxa&tlmw&lmghoxy}
eth JI\Q[BQH _3h169 DR ietrnah&sh BY. ltﬁh@ dﬁ)‘ﬂm&ﬁyl@ﬂxra% =Bl kplopionamide,

i onal | bstitute
S SR AR e Y i gt Dl et et
thiaadll-2yippopionamidetdoec Whitk draonllyyfurtiarrspbstsutad) acthade dtéin by C1-

o3 SOt 8 B30 L TuANRLELAA) L RE L eyl
Subétﬁeteé Ibaté@lqulp, I(y@lrcgw, wggmqeg%@ Ktsrin gg‘uleg: -ai]}wéycarbonyl Cl-
C8-aRaKs la)ﬁﬁo&ﬂlkrmuﬂﬁﬂuﬂé’& IRyl (o 21 -68-aflgt opfidnallysaBatituted by
hvd n‘g ass IB) is given in Figure 4. The .
y§93‘€( 8’}1}& S human P13K delta (a nmenber of class IA) is
given in Figure 5. According to the present

Acdopdﬁﬁ‘@tté EHe pI‘E;Q’,%t fRhESP *‘PBK”PCJO%%rlsEsehl@tn?e?nﬂe% HOIR BIIRBAmily

her' protejns s fa I on

°°“&’§‘;§E’§| gss ARl E{%é%alphﬁaer ﬂ@ hét a?sv@ o g'gtaav’é%a% class
11 (¢. 5 eRIBKE? aiphaf hemcdridogemirhy) aadiclagelll (cog Vipsb4 yédSEh(Bﬂ(Blpglm).

a honol ogues thereof, or variants encoded by a

nucl ei ¢ aci d that hybrl di zes to the nucleic acid
Theesrauencs pfduimpn BBkt sammatherso fgyoatyr kepyehmgmber of class IB) is
gvggmqhghgas Preferably, these |ow stringency

conditions include hybridization in a buffer

conprising 35% formam de, 5X SSC, 50 nM Tris-HCl (pH
Thekegyencs oD 3 KOodeta ¥ Pembeofidads BSNs giad indfigvre S.

denat ured sal non sperm DNA, and 10@6(m¢/vo|) dextran

sul fate for 18-20 hours at 40C, hing in a bu
Accogtiag &9 {thegprgsens ynggtion,ythe rﬁwwlgn K piglaressto, b%tL rehwnan and
oth&tPdteimn df thid HandG. The ckplesiibh 2808401/5htRides functlonally active
denegéegplgquoil Qpﬁgggonallz 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



hours at 55C, and washing in a buffer consisting of 2X
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hqd’& teﬁeme@eg%g&eﬁ&%éiﬂlygﬁé rgalpﬁal REE $RACSVIAEN c&ﬁalﬂs not all

orm can et erm ned | sof or m specj f i
pm@ms.mswt Instherprasinal (560 G SOBOINRYRA P P9y Gelhysates. The term

“prétSaprdparetiondlalso ikdetes diNadluedputiited p3&éin902; Deor a et
al., 1998, J. Biol. Chem 273, 29923-29928).
Al ternatively, also nmass spectronetry. (I\g) coul d be
The prezenc¢ sEBIBEeproigin sgasids in ygpaqtglg Poepagation; of|intgesst can be detected

on WaRheslotaprobed Q@&%@Gdl@y tHa @leddpebifics1B) Hir€t@PARIhePI3K. In

casf B3Rl afsrn%%ﬁwg 82 bl g G e R, isirbasgee of

said rwfnmheanebo rdgarreinleésby Neisofuim- §p@c1ﬁt: hentibedy. a3ucb rantibodies are
tﬂé aanahd &P LI i@@@%"fggﬂuﬁ 466‘%9*’7“9‘&)2(%@:@??{211 41398 J. Biol.

fi Catl on anel Manmmal 1 an

Chef@mﬁe 132%9?&0 enAt sl Y al§h Mass g??etg@mem(%@swuld be used
(seddediow)z. Coligan, Ben M Dunn, H dde L. Ploegh, David
W Spei cher, Paul T. Wngfi eI d; Wley, |SBN
0-471-14098-8). In addition, protein preparations can
Celbdysptes pair pattisycdlk Iysaferean jhsnobsfined by iselating toellt drganellgs (e.g.

nucRk) rﬁil?gd'hr@nnéﬂﬁ :Hbt)b&nésg paisi 4t 2 BFPhAd fhen %kh‘bhnﬁ’éprotem preparations
cerly B o ool B A0S kR e B el pesslo ar pown i

the "dou(CraytterP4 At Badfication dir OtganallesSromndemmadint Ceds in ”Current

Pro{]ﬁgg ifr: Pr(ﬁgllnl @?@ce’Bﬁplt% %"Pl:’lieléc}ll %%ﬁ Ben M1 %ﬁ » piRyiId Ploegh,

Da‘odW1SpfmglsPal)‘lT\)bnzﬁ9@; Wl@Wﬁ@?Wﬁ@GSS? -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).



Furthernore protein preparations from body fluids can
be used (e.g. blood, cerebrospinal fluid, peritonea
wWo baosdizamdl urine). For exanpl e whol e enbryo | yBEE/BB2007/006887
derived from defi ned devel opnment stages or adult
stages of nodel organisns such as C. el egans can be
used. I n addition, whole organs such as heart
di ssect ed fron1nice can be the source of protein
Furam ?xg & aptrotgln O%r?p%r% ng?:ﬁr‘gggd pﬁ%l o c‘rilanns’lgjer lgs%g Efg %ftﬂﬁ&ﬁ c'ezlrébrosplnal
ﬂUIFluPWu@mbﬂ@danﬁenm)otel n preparation may be a
preparation containing P13K which has been

Fo S50 TR B e EUSS gFh HGBEREHF BB & ot
stages loff moaele)rg\miﬁhsyswhlaa' e]sgm cafChapsedr Inbadditmuyeholerorgdns such
as IEGRY a&rggﬁnmc%' 45 bl he sgﬁwegtprﬁéﬁatlﬂg%aldng ﬂ{egé BtgAns can

l'ence
alsq-pejprefused im Bisg n omgx SoPbigIn pEtein @repmaev T. W ngf i el d:
W | ey 1995, ISBN. 0-471- 14098 8). In a preferred
nt o hods the i ent
FurdEB00sT B B BRBRRERS ok P APasron coninibe RISK igh has
beenfretrambinattély preduckd alethode farethe prashictdm ph gecPmBioaahgroteins in
pro::gbﬁ}g anll h@uk%%ldtlc Mist 3Rl &idedy | StabREheli NiChaBr PO SEo@i®ion of

.. thaose ce r tissues e _menbers o
ipant a‘?rgtegﬁpi"esg%eml\é \gséﬂ‘ Prejeinp %’F@qean‘%!%yorér 30}“" E.
Cokganl Bss & DunnybBddeckel Plseghn davidi Ws Spaichdr 1Bl JaWimgficld, Wiley,
1993 fﬁﬁ-%h‘zﬁhhé@ﬁ@pf essed in cells of the hematopoietic
system(e.qg.

hul ocytes, macrophages, mast cells
and platelets) but also in cardi omyocytes, vascul ar

In & M&emsécﬁmeﬂtdoﬁ/ﬂ&cmémbdsew fhB ehventib, etht provRsidi of a protein

delta is ousl Etr esstjd W th Qr onouncg,:hK d Ivsi
prepsza e iSRS yedinio di b L ARAMAE oK and 1ysing
thecelll s. Therefore, in a preferred enbodi nent, cells

i sol ated from peripheral blood represent a suitable
biological material. Procedures for. the pr eparstl 0

Suifable eqlisor BIOPURAHC 8, e C5iiver ttsHe YRisHBEYPes of the PIK3
fansi ﬁl@pctﬂp?éslsemsvlahba‘s nefcth rRIBK pfakiilyhare adxpbdsesaid in( RiBiss kells and

tlss%%,se PI%{ gﬁ%‘n érWaFI?' %kgrgésﬁg th ce(l:lg %ﬂl’%rhe&a?oé)o;euc system (e.g.

r epar
grapylpedes, nrapmmbwsgnm celds an@l@trzl@g& butlazlgsln catﬂwanyw wascular
sm&HA fnustRGnl -vakillar Bﬂﬁin‘l? cel(’se PEK Mel@f Rdibafifitously expressed with

centrifu atlonls hod i on of
PrOpgRRSKY ESRTESIOnIP SPBRE FanfFB Hrons (e, o
eryt hrocytes and gr anul ocyt es) Hurran | ynphocyte

Th&ER) é) AR25 e RRd Ce@r{bogﬁn%rﬁ of s elgolé(tb@ e bEnﬁR:?'Q if1b6d Fepldsent a

surt ace receptors can recogni. zed g
suitgbifo Blotetal SRRPHd Beccdyres &ﬁy@?c&qep%ﬁ‘a} 08 osPlivgs 1pfghuman
lynmpheoyt¥esnd gaiphdeyg seipoptilatensadbtainabifromarephiral blood (PBLs) are

WICF?)gq(nt W ?WESBVWJISCO% %ﬂa%\‘\ért 992 &g elpgltlxﬁgﬁlt aﬁ)cfz 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



WD 2008/ 015013 PCT/ EP2007/ 006887 -9 cells that are
bound by these anti bodies (positive selection). The

wo smBat®wwd | ynphocyte cells can be further culpar/EE208TI0D6887
stinmul ated by addi ng anti bodi es directed agai nst the
T- cell receptor or co-receptors such as CD-3 to
initiate T-cell recptor siggaling and subsequently
phosphoryl ati on of P13K (Houtnman et al., 2005, The

cellgqtfr P%lg b%]:md Ibmﬂ’{gs%l aong%o%lzgipﬁ()sltw% s%?ecaf)lxgs)l‘haA?OI?th l}'m%hocyte

trve t ure
cellg san be Kiother 4u1¢@1e<|1 gmb stlrnaltated Pasasidinigl antibpdigk drgcsed against the T-

cen( RBLptéF ik eoeiggéf)go@aﬁch%susgd3 SBB{nﬁgakEﬁ Te&dll $ecpllr! Sighalifg and
| I n
Subﬁ@es-aﬁyo SPhoryaiqrke pi’. e éﬂstgwn Al 2t The Joumal of

Imamidlgenk7 5(4), 24#&%2458act ivation of P13K (Kato et al.,
2006, J. Immunol. 177(1): 147-154). In a preferred
enbodi nent, the cell is part of a cell culture syste
As apdltgmeii o Pema%'@lmﬁla?@'ésqultmedapeélelmes dee MO IaTé‘ewlls or rat

basspmhwleulaeyrﬁ& r-gHBmeS)l Barl tbe agdd (RBL2H3t Uélﬁ; cells can be

The c e nmai nI e
sutyBe8) by O8RS s bty {ordT U0, deb CRERPRMRD by
muttivatent MIgpms)ttoenduqe@cpvatlnnuqﬁ £|I3I§l (katest k., 30061 hdmeminpl. df77(1):
14.hohce. In order to determne whether a given cell is
a suitable starting systemfor the nethods of the
invention, nmethods |ike Westernblot, PCR-based
In apeffated emliddl&neiﬁl thetcelbis pat bbdell Ilslohﬁlb&[ystbﬂncansl methalds for the
l e
harp B S GO oY p AT IRES i e KR i} (B T B 2D
interest is present in the cell. The choi ce of the

Thé ehdicd&/thalcel vAR maﬁﬁllyuﬁ exﬁldmbmetéxprd@sib@@selm diktR it has to be
n vivo |cac ven
ensist it she plpin 1< eiheliaty ST e 1 R PolE” uEp QGRlKmine
whethérch given ddbis edsuitbhle apreting syséérh dfot tior metlods eofgthe invention,
me@bad ke GWE&@leBt NBSR-ba&ld! r?t)clelg)éci‘ag NefcRfbn mdtds! N%rthernblots

el ucidation o ein targets nediating unwan S
ancE RO maeroNBC e hogs CLINA bRy e i o dytcemine
whither Sgiden profecdf inferasbisgrasent ifi¢hegeellcar di onmycyt es,
vascul ar snmooth nuscle or epitheliumcells).
Furthernore, it is envisaged within the present

The ehaier ¢fche eethmay misochs] inflecsediby thegPywna of b stady. If the in vivo

effieRdyafon %dglfzélp Th3nHg & bé 'ihal?zeg thelYeehls @PSi¥sues may be selected in
n

whig RO kb P Sfus e BrdolligchliS of s Gy By contrast

forahxt alumdatlemaf progaim targete imedidting umwanted chdec effiectshdhe dell or tissue
ma@ R ed iR CWRSE QHé %ﬁiel é’ff £ 1&“0‘)5&9&(9?@% M & @ontPRRY dascular

|o SI€s are |npor an I agnose, sify and stage
Sm%PtEIFrS"é%@fer‘H’(e amgsligdo eval uate and

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.



nmoni tor drug treatnent. WO 2008/015013

PCT/ EP2007/ 006887 -10 It is enconpassed within the
w@e@s®enold nventi on that by the harvest of the BCT/ERRS1/006887

one cell, the lysis is perfornmed sinultaneously.

However, it is equally preferred that the cell is

first harvested and then §§pgrately | ysed. Met hods

for the lysis of cells are Khown in the art (Karwa and

.Mtra. Samle.preparati.on .for e.extractipn,
1 i b BppssRl VAR S PP B emifoR i B8 1 PRl s ot omg el
the ilysis'iSaenfdraned Rrrapitangousiyn Hooaver, iues squally sneferyed that the cell is first
harQ}?eﬁia%HWéh,se%Xrbt%b&l?%?’, Editor: Somenath Mtra, print

| SBN: 0471328456;” online | SBN. 0471457817). Lysis of

different cell types and tissues can be achi eved by

Method® fie nhezlgsis of eclly. arPkiidver intheag€aAed and Mittd: 8ampledpreparation

[ rators.. en .6 lysi s, engent
or 5 GRVESDR Be ol Bl NISLEATROL Suffis n ol
Prepaspiéant Eerhniquey im{nalstcal Kawmisiry” oWViley 29RBi Fditarohomenath Mitra,
prift ISBR: WRY 328956, A6HiaE A5 B: 102714398 "Bt NQ6ls ofdiffdient cell types and

nventlgg, t.he

. t ej t tai ni ng P13K .
tsstinicay B A5 <BndY p BORDRERIES of .| BT o IERAsER | igponic
destntegaatens) Euzysuapipdysis,udetergents ¢agi NPetls Tritbw-he0,t GHAPS, SDS),
osxr?o?}fc?ﬁ&ék?fb gcflte@fli@%!ﬂﬁ%%eoﬂ d Wnﬁloﬁ eOrE: 3/'1?:??1 ﬁ%{zﬂg’kgx.

e present tion, e term”a p
ligand 1 - P13K conpl ex" denotes a conplex where

Acqohdiny Ité eametheds of ditdinkentivng dRCHSten prepkhitn cent@iniddyPI3K is
conlRi By By pERSaRIF HehEL AR, £ 0 SRR under
congdjsions aldpwing dredfermatipneniatphenyltheazoledigand il orPI3K comwlex.
phenyl t hi azole ligand 1 - P13K conplex. In the context
f the present jnventjon, the term "ynde ndi ti gn
In § PEsSTRGeREOR SRR o PSRy iz lghaandl PRI fiaales fenotes a
congderd whiexensheupltle azohh ligénds U diefaotsnmith 3K pe.ef By abvalers wchmost

pre%'hlgg{iHé&%dﬁgcoggﬂ%ﬁgﬁh(gnﬁfhi s includes the possibility of

avin support on an immobilized phase and
pouring the lysate onto it. In another preferred

TheBNEH pB86n will kKndw '&hﬁﬁldoﬁ@iki?ﬂﬁdaﬂ Bgtapf)lﬁkﬁldﬁpbxidﬁr toh enable the
S ord. 1s 1n [{.1 cul.at Frmand mxed wwth the
forrg%t?q% Q@Q%Qﬁgpyltﬁﬁgo?%ég@gnlt_e P@‘fmﬂ@ﬁ’f'coval ent bi ndi ng,

t he binding between phenylthiazole Iigand 1 and PI3K
In thé corftexd of tHéi e thvaHtioHIe terYdmASEdNARHS allowing the formation

hydr ophohi.c teractians or C na n thereof. |n
of *&%P@%M'é&cl'@ ol fenitions undy aﬁgaﬁﬁufﬁ%%ma?%m%{%m&}y such
bindihg iplpesyiblehTaisoineludeg aind passitlligKofc bagihgthaselid support on an
imx%ﬁdg ﬁ%{qg‘}:}%éé{lﬂl%ouﬁﬁé i iy@étg >6n{6hi¥51h %8&5{0 gljefe‘f‘r%a %Hﬂogﬂﬁent, 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,



state of proteins within cells is described in Petty,

1998 (Howard R Petty', Chapter 1, WO 2008/015013
WeEGNSEPROD7/ 006887 -11 Unit 1.5 in: Juan S. PCT/EP2007/006887

Boni faci no, Mary Dasso, Joe B. Harford, Jennifer

Li ppi ncott- Schwartz, and Kenneth M Yanada (eds.)

Current Protocols in Cell 1ol ogy Copyright 2003 John

Wley & Sons, Inc. Al righ s reserved. DO :

Unifpl 396 otishe sEoniigod iy Prsit onot L FisbliF.' 1aal Eippipcon-
SchmntZaandu K@HGWCMr Yamedmerls) Cyrrppfiotsicolyiie Skl Sinldit Comyight ©
2003as §di@ admrhtyage&t hagehdle meter@mtlmgh@et W%gav&he DOLI:

10. L@?@?i‘ é‘h@@aﬁ’ 0&?@0@@{@ ﬁgﬁlﬁs(/ Dt W@Bﬁ%l}t j’ﬂi’ﬁe&twas‘?ate

Octoberh1998).possi bl e the natural conditions. "Essentially
physi ol ogi cal conditions" are inter alia those
conditions which are present in the original,

The, ppntestiag sundes srsniialha physielpgicatneapditioas Jwe the @dvantage that the

1nt%ﬁ§h@b&@b@xﬁ{heﬂfg@h@l the c@lDﬁfe@ﬁﬂaﬁéﬁ (1061 th® ldma&a{olt be characterlzed)
t r,ansl| ati.onal

and SRR o8 nEom Bt e B0 o I Y JROGHIS FRo Pe@ral, conditions
“EssensisHy physiolggiptlyconditions” ¢ insemdiatthemsbnditiens which are present in
the ' &§h41€ unprAREstd %Bﬁl led%{l&érfafli' Théy tlﬁaﬁﬁe 'tHe dJE?stdeJaﬂngotem
|IVIn or anlsm ere t e samnp v
congertisHon. At yalt é?rrcemrwncéwﬁrtca%gyap d pestdrentlatianal piodifications
of th@ptbﬁdlhs,hln%]ve@ Mihiettéran<essehitielly pleystoogisd icbhditlons’t dobenaétrrbquire
confitchs, igthu€8YbFose’ Bk SRl RSl SBMSHORRLIALA S Bhple is

deﬂéf@@rhuu a$swtlalle/ac@lltltkeIceg@tl@eq qr- qomiléoe&aﬂ@ﬁetfp@ﬁgularmndltlons The
per@?ﬁadmle@ intthe aﬁ\’(ﬁﬂt b’iaédlﬁ‘sen %ﬁﬁ@@ fHal céHatd bitstramtOmag @libe due to

I I
N At T A T S o
exawipie; thesaventnally n¢0dsaaty distuption ¢fvellpralisiookdyinembranes when taking
andc[gesiésﬁh RS ﬁoinna thk}fn % 3{1@% b2 Lcsnaiﬁﬂesa\whﬁeﬂ Sire not

g{jﬁl odgi cal condi tI_CIn L L.
idenficah iy theqp %Wéoglﬁi?&éﬁ{“iheﬂanup B the pegapism. (yitablg gggiations of
phyék)ldgh@d comdifitys for pradticing g m@th@tmaﬁﬁledn‘hmtibﬂ &vifl eMapparent to

thOﬁ: ?lgiﬁ‘g& I?ltﬂlé/ Rhyns’dI Qlleog{cgﬁp?ssg(g;&h{nﬂ gtrgs gs #Egl?y IpR%siological
contiénom:” @s@éﬁthpmn 9n spmyRIG libigite ua:xdfrraliopd &t the termt essentially
phytsi@l(ﬂg‘ilfz\lj b&ﬂdi’t"k%lse lrQaRs tPcoaniinglcRidé @(ﬁbh}%ﬁﬂ%l&él%ﬁdltl@ﬁs @se. g

foufl jn popEAL %Q? HOF s ot et Rl e ap & P ifie canditopgre identical.

exanpl e, "essentially physiological conditions" my

ForCngﬂgle égbl%ﬁ‘g/lpg% bﬁgcalo%oa{ldlﬁ%s H‘!ﬁ%@n%&zﬁsé 50 %@O IQ NaCl or
Spf? > & 2b Gy 28% 8.901190m Né(élento‘fatlf@l e gpME"LZ ++,); more
pref%r&ly Bbaty! 1dovial WAt 6aKIQD anVId tef1.6n5 rAMCdivglenOc¥ibnlard often

mclﬁgef' g%g (? B4 sﬁglﬁhfslpgm 1 8}0 ein (é §: §3A§%1‘10n omie Hetergent (Tween,
NP-40, Tnton-XlOO) 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.



NP-40, Triton-XI OO can often be present, usually at
about 0.001 to 2% typically 0.05- 0.2%

W@ wBMON®iY ol unme). For general guidance, the foPCDEPIG7/006887
buf f ered aequous conditions nay be applicable: 10-250
mv NaCl, 5-50 mM Tris HCl, pH5-8, with optiona
addi tion of divalent catiogn(s) and/or netal chelators
and/ or non-ionic detergents. WD 2008/ 015013

P2QO7/006887 . 112 Preferably,. "essenti

Preg%' o Sty lsiolokfcal’ShELARLY meafod A i ikm, 65 10 75,

preferadly fipmef7e} tbI7y5, fandh 91 @ buffer. ®ncenteation qof Gomuid de 50 mM,

prefedbGEfbmatsl 18 BO?ﬁMf, B dila édﬁce':rQ{a!ﬁMl of Hfo%B@JléthlletJ (@ IN%t rK)

0 n 0 concentration o noval ent . sa
of g 430 8 1 Mg bt PRSI 15 vaist shle (o vk diey myreher
be privenDaw alcemtensatidnsof{ feorg. 1 f)S M Carefarahly fluotZherM, whkerein more
t.i ] 5
preE SR Al ts SORGBRFAORSER S f 973 s ypps.
buffer is selected fromthe group consisting of

In tHé ESmENThE GHe ﬂﬁEs%EfSan_éﬁﬁanphefhgnhiaz&i Gfadde iﬂg_ﬁ?@ﬁﬁzded on a solid
i nvention, enyl thia l.gan 1 S,,I ilized on a

sup g CEHrb @b RE enBd ety RER sdbmsty SRS e ofeEy pifisbived

supperbbé¢ing sblp pomamobibkeas ssalt molegeleigandios gobwéde. support
being able to imobilize a small nol ecule |igand on

its surface. Acgording to a further preferred
Accgfip o firiher pretcass embegiglsah the 1 spERarH SFietisd e the group

congjstingoof aparnse,shodifiedigapapa) epkaroseistials @ok. 2J8-astévated sepharose),
1ate$,e‘{éﬂﬁfo‘3§ %P{i’?%%s of ?erﬁglaglﬁﬁbgﬁhid’e%t ed sephar ose),
at ex, cellulose, an erro- or ferrimagnetic

particles. Phenylthiazole Iigand 1 may be coupled to
Phehplqaj;&zzhé{ lﬂgzﬁiélpp%dy 155 lt:&gitledg@v%_le eplid )éu?ﬁo&‘ﬂ @iﬂ'é)e_r covalently or non-

coV . -cqval.e i.ndi.ng ingc. e ndi n i a.
covgiRfy. TR fvaleRl bR e A RS s ot sy hafigands birding to
steptavidin oegricePr ef er abl y, the phenylthiazole ligand 1 is

covalently coupled to the solid support. Before the
coupling, the matrjxes can contain active groups such
Preferably. the pheppittipanlglicandilds coplatlyispepled to @g S9ltd spport.
reaction with the phenylthiazole Iigand 1. The
| £ hi;azo i . 1 .CO d Ohi .
B bIBERIE ot 80 Chnle il BEVOUBLES nlcR o168 PEhBodimide
ete.gp ghghie thectoupkingreapiion with [thenphgnylthiazale tipendy].-The phenylthiazole
ligaR¥ gr Oy %e co@ﬁll&_ﬁ Ry dgr solﬂnﬁpb&g ®yed s igdcP E_@&%linga%%. Ri¢ing functional
i ndirect coupling (e,g. yia,biotin,. biqti el
Brows A Bt A SRS carfiiyly ooy Bsgien o Reioge eroups)
andndy- dmdizke ntouplimgli (@g@. oviabibadting biotist beipg avoilentiyhiatthched to
phehiltlﬁ%rhdlégatnﬁ 154d o nSUPRLSbisliA g 6F iai)éfin to &Fe dv'i‘kgﬁ%ié is bound
the solid support material may I nvolve cleavable an
to splichsupPed WiBsty) i nkers.  The ci eavage may be achi eved
by enzymatic cl eavage or treatnment with suitable

Theclp&géec %l 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.



met hods. Preferred binding interfaces for binding

phenyl thiazole ligand 1 to solid support material are
WO RoROI®IIM t h a C- at om backbone. Typically |i nkR&r/EPI0AVE06887

backbone of 8, 9 or 10 atonms. The linkers contain

ei ther a carboxy- or am no-active group. WO

2008/ 015013 PCT/ EP2007/006887 - 13 The skilled person

wi |l appreciate that between the individual steps of

the nethods of the invention, washing steps nmay be

necessary. Such washing is part of the know edge of
Thetskdledperson ikl appriceigte] thatthistweentthe individuat sepeyoftbe methods of the

ot RN R TR 50 AL S o
persgn Sk 1 FE SHaLR AR ELSISS (© Fmv e oB Bl SRIpraRsnE gfshe coll
lysateefreinsthe foldkiuppore.iNomspedific (glasimple ianipisihding tistetaotiGal dan be
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thex%ﬁh%ti@?%ﬁﬁ ,0f the invention is detected. The fact
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t he conpound does not conpletely inhibit the
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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.



formed, the stronger the respective conmpound interacts

wth PI3K, which is indicative for its therapeutic
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1 - P13K conplex according to the second aspect of

the invention can be performed by using | abeled
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According to a preferred enbodi nent of the second
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the tenperature or incubation with detergents are
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The 1 ndi Vi dué end on the nature
of the solid support and are known
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.



in the art. If the support material is contained
within a colum the rel eased naterial can be
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antfic g b, g o SriREThors; (b SIS BRN TR of methods for

prodwdingthdisase.ar e known in the art. Furthernore, the
skilled person is aware of nmethods for producing the
sane. Preferably, P13K is detected or the anmount of
Preferahly,i RI3Kdg detertrd ar Hie amut ehBEY: srfistgripineg by mass spectrometry
or inimaHodetettimimetiodset hods. The identification of
proteins with mass spectronetric anal ysis (mass
spectronetry) is known in the art (Shevchenko et al.,
The gigatifiggtion yafi preteinsheith siasy sBRrowswiceBBlysivpmase speciiometry) is

kno?fDih, thARA (ShbvchehkPEOL1€11956, M shIRicat @ﬁ&ﬁﬁ;tr?%SH@§§-858,;Mann et
Revi ew o Bi ochem s

tronetr Annual 0 :
ol G AT 8 PO adeprolcpIiss Py 48158 SPOFUPREIT ARab Review of
Bioskaniston 70,3848 abihd/is fortleer nbhssrated éc theerahple seqimnysi s i s
performed in a quantitative manner, for exanple by

using i TRAQ technol ogy (isobaric tags.for relative and
Prefgsably, thg mass spectrometry analysis is performéd in 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



quatification) or clCAT (cleavabl e i sotope-coded

affinity tags) (W et al., 2006. J. Proteone Res. 5,
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of the present invention, the characterization by

mass spectronetry (MS) is perfornmed by the

identification of proteotypic peptides of P13K The

idea is that P13K is dlgested with proteases and the

t t
o a0 BolRE 185, 88 5L LT SHLRY, IB 9 bRt Lo
peppdnS/ EPQO‘(YPIQ?UBSSme!'@ trOrtdam iderdificatien ©6hig eprptetst being termed
“prétbdt ?ﬁxﬁ: peyudk”gmé&foéee grpeﬁeotyﬁe pEPide dsnReHRNthe Yrel&ii 8hvedtlon is

o BRSO RER ot ok b 68l o speitc proein o
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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.



et al., Wley, New York, 1999). These assays can not

only be configured in a way to detect and quantify a
WE1BK0130m3 er acti ng protein of interest (e.g. aPCI/EP2007/006887

catalytic or regulatory subunit of a P13K conpl ex),

but al so to anal yse posttransl ati onal nodification

patterns such as phosphoryjf}jon or ubiquitin

nodi fication. Furthernore, the identification nethods

of the invention involve the use of conpounds which

are tested for their ability to be an P13K interactin
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[ C ca e a r rovided In
ufastgl EreRl Frarias! Gt 1T atspvided ut Syt fhat enables
bothadhstSusctionalr @abjisisglscroénibgleofdthé deffepatt indididualcensities, and at the
an%:}hﬁé Vide ?&da &g%dt 1aﬁnt1fft§ Bf tﬁ? fI‘Rﬁ\ng!léﬁi %ntﬁt?ers that rf?rm Hle library.

|cat|on entities that
e %r%llyctwnmirﬁab@sorawsﬂ%ew FROYY PP Farfages t%e@ntﬁm chemical
n\(pi‘iuhss hiat SdaﬁtlSe Qﬂdﬁll liftaceactionatwigtowhai 6t mbeyTidefihed potentially

1nte?acrfrgg ggerts H—tgreuglgpu% h%no ."El%earlcthe %‘ tl\chatlon ofe a Yesired
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ctjve C u n _pe rapi y rtdentiti e ue tO
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Ex%t?pl%éﬂgfr giré: éé)il?tgt}czl'oh 'roogf\a}:ibéa%a%plp §v18’écdxfnh ?orcé’ﬂaé{rﬂlé" r'e%auer R,
Mapger M, Scheck M, Waldmann H. N’atural product guided compound 11brary

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
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conpound library developnent. Curr Med Chem 2002
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descri bed that are biologically validated starting
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ortant co
conpxrcm@és?@ddhe mamobdized @én@rldmzoh ligand lséqoerwb@#pndfwﬁh the PI3K
codtalﬁhgwot@iﬁ%k@aﬁaum s SRR BT EorhpRitive BRREMER ay).
desi gn of brary menbers has evolved to a new level
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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



I mmobi | i zed phenyl thiazole |ligand 1. However, the
si mul t aneous i ncubation of the conpound and the

WO 298101301 ed phenyl t hi azol e |igand 1 (coi ncubaP¢CTEF2007/006887
with the P13K containing protein preparation is
equal ly preferred (conpetitive binding assay). In case
that the incubation with thg conpound is first, the
P13K is preferably first incubated with the conmpound

) t I . . t.es
4 é qfreigepatb'ieyp cgrgg?ﬂr{?ig a“f'? ui%J %tec %];‘%rﬁé’rgg rﬁp-n%g#gg {r?)ligl 5 rlnzt@f tt§ 1 mM,
mfﬁ%@ﬂYﬁﬁgt(b@émeﬁéd AC. Preferably conpounds are used
at concentratlons rangi ng froml M to 1 mM preferably

from10 to The eco contactin ith, .
Purtcbinbey 9280 PF s eonERErL ey parmo hofermed with
sevédl potdd prepandtems ab ofder tb rtestahffemflt sonmpdunds €bhis embodiment is

Rl
bR g W R BRI U SO o bl

1 for 30 to 120 mnutes, nore preferred 60 to 120

In ﬂiaﬂ&ﬂdrﬁa eaibodirh &0 kit ﬂnétao@f)f the 1h@naaﬁiacdm&ﬁg s eHe@thir@dr forth

Q 25C t ref 008/
riEaano; BbRisaers HihRte Ny 7S Dmi fred mstep o i
conwe@tatth@:@n@emfmatedonstepbhgl ng froml Mto 1 mV
preferably from10 to 100 Furthernore, steps a) to

f t.he .second ect.o e .invention b )
In & brefekreH RO SL DB R thag sf B BB R 1§ Thegpigd pr forth
aspta, 4 eailucdi drheurg of tieoptpoyitdszold igandelnd @i Kreotplex formed in step

c)i E%Bﬁn%hﬁédnytﬁp%e@QEaxlc&gs {3t %ﬁ?( fsoﬂh?g% opfhlerE%gd ldmn? rTh1s rcfsults

troug creenin a pr
froma th Bichibat instept ) Of Hhis w6 06f0 thednyenfiens the ﬁoxae%}doﬁcweteé with

thetligend ltUrrtHe ernldfng:rdffplms ?ﬁ‘l@ﬁs lilgléelsmﬂtt inGhe faha.\ot incubated with

heRBenyl thiazol e 11 gan - cQ

the 8RR URE Ehelnr rRRPhY i i Eo P RS ¢ BT Aoy e Bibitor
for gheagfitgraction withdlak ¢enzpmeahd ish) thendfotgoaldindct tdngetiofi therprpteim and vice
ver@ccording to the third or forth aspect, a reduced

anount of the phenylthiazole ligand 1 - P13K conpl ex

formed in step c¢) in conparison to step b) indicates
Prefdnatily, RiSidentsficatiba hgpdiods bf theénwatipw aveerfdima asasnikdiam or high

t act that in step ¢) of this nethod of the
th“%%&@ﬁfﬁ%ﬁgg?he conpound conpetes with the |igand for

the binding of P13K. If less P13K is present in the
Th@iﬂtéihl&ionl da,mﬂét h@ﬁl&?cliqéfﬁlﬁbd a&da,edlﬁ%m@ Héegkesenbi hlﬁveﬂﬁ‘@rﬂfna be further
e a e
chafeferigrd By et BRhingavpoBRER R B L Re L o1 PR SRy B g
activite r(€apenter &t aM.y 090,t hrBjet. Glient.h265pr10704- rh9’é1rid $icte assays are
knoW&f #PtheParef £EAN X fohhist ﬂhgleﬁ‘ﬁd\;é fn%&fuﬁf‘ tJTﬁIéEOfﬁ?o@pﬁthfcreemng

invention are perforped as medi um_or I
(Fucl%kaxm et al., 2002, P Biomol. Screenmg 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



t hroughput screening. The interaction conpound
identified according to the present invention may be

WO 2008183013 char act eri zed by det er mi ni ng whet her PCT/EP2087/006887
an effect on P13K, for exanple on its kinase activity
(Carpenter et al., 1990, J. Biol. Chem 265,
19704-19711). Such assays ag. known in the art, also
inaformat that alloms medi um to high throughput

rcaécr X ﬁ)dﬂgts 72&5 Lllﬁ ;E: ﬁc!:cfﬁlc EQoggg%ﬁ?sn%l gl@%ctor 5protem and a

fluerescent phospheinpsitolens eBhQszhng%tmnu(mBh vgh@édiea@g%wgs probe
bmmntgho ﬂwnggﬁ dlmsﬂow&&e&dneﬁotam diﬁﬁa“ctedi 8P thSrch&idh m&&d The
e _ add]
t1

t of . acidifie ani ¢, sol vent
ety ation, S0 bR b tascint provgy: HRisaly T ORI ff Jhe amount of
thel pryduct offirtleTRI3K] tegotign (Ermlsy:ﬂals 2@3; grondibe riClem. dfligh Throughput

s&&ﬁ%ﬁzl%s 2 Chem 265, 19704-19711). Alternatively,
a orescence pol ari zation assay format can be used.

Briefly, P13Kis incubated with a suitable
Forpl'ﬁ@S;i@fé@rhﬁﬁﬁbﬁ of PRI pidtaihekinAE tablivityh g uBALEdn0s pbﬁmzatlon assay

TR R DL AL OBERLr e e
substrats piayi beoseubeteddeitie E130 (qug- AAeKrdekax Aéf P 4rid ayr asgicphesphoserine
ant%@? PhQI fie Sffe'é&ionp E)R)Q@eds-rhﬁe Hﬂbﬁi’ﬁo?ﬁﬁtk@ rbeiaff&’é BYRISURS the anti-

decr'ease as probe’. bindin e 0i.nosito
pheseheseripg arﬁsb&?ié. Tesyliingjin gp gf&saassyn ﬂfﬁepcﬁg%f% ﬁlgaﬁllo &ogtpounds
thaflidibitdhgki@aseatsubtah arlowablaizatidn digreal.f | uor escent probe
is inversely proportional to the anount of the
product of the P13K reaction (Drees et al., 2003,
Theeermpounde identifigth aquerding i the prsgant étiepigorsmay farthez e, optimized
(1ed%m tf&ﬂi@aﬁ@ﬁ} qthig gmagdqaentquuﬁﬁs?alﬁo@ bﬂ&lﬁﬂhﬂ:ohdpﬁﬂﬁd% 1§6ﬁéﬁ/hdc¥lerated .

be:crg}és&t %)Jto %le Ssdﬁgt&;e {) glgﬁg rzla%lﬂrésgaaa?%@?) 1=n| agon S(:H(':(gd%g in these lead
gerfetation dibtazies -Lleat) opemisgipn iscéten §admkr,tatedtiee trethe gady applicability of
and an
b Sy IO Rt RIRR Wl o
proceeds, the phosphorylated pepti de binds to the
Onarwmnpxehas plbselibrey amdi lead! yptiméstibi iis glesaribad fon PIXag@mma
o 8. PBOS! A& I HInR g s feafpounds | that 1nhibit
h nase’resu I'n"a 1ow pol afi zati on signal. The
conmpounds identified according to the present
Thé MYRALLAuRBRY fdlitéhes Denetitldl Frz@d prep&ation of a pharmaceutical
n1sat|on2 ThIS sgbsequent opt|n1sat|on of such
cmﬁﬁﬁﬁﬁﬁﬁﬁgmp§n§f el erated because of the
structure- act|V|ty relati onship (SAR) infornmation
encgded [
Pt st Vg 11 ot S S U ERLatoRE Jnd
applicability of high-throughput chem stry (HTC)
methods foahulbdhd eintprasiil dedspotind 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.



One exanple of such a library and | ead optim zation is

descri bed for PI3K gamma (Ponel et al., 2006, J. ned.
WE@hWA114993 3857-3871). The invention further rBCHER207/006887

a method for the preparation of a pharnaceuti cal

conposition conprising the steps of a) identifying a

P13K i nteracting conpound ag described above, and b)

formul ating the interacting conpound to a

pharmaceuti cal conposition. Therefore, the invention

provides a nethod for the preparation of

?)ﬁglpm@gtld@mﬁed@@mjggygttp g inygatiem apgaysahel for the prevention or

trea'tﬂ@htmﬁﬁ%&@ vmreapswdom a tdle aithelsfcafder (&g M coldnordvary
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carfify FIeARolia ESCEts (8 (RSt e Shet) OF Samapisiifiapmatory

disendenydé. gi nrlncumalummhrhmt psvaitsis,i Crohed diseasanuloedaveserditisassthma or

118 BNS i 05, horses, chickens, cats, dogs, etc., and
2 i p?aggg'?szbly a mamal , and nost preferably human. In

a specific enbodi nent, a non-human nmanmal is the
Coﬁdétiﬂl@@lt}/, th@@ré’déﬂﬁln@éxﬁ%&lm&m&ﬂé Q86687 comgaundTlhentlﬁed by

0 |den 4f| accor di.
the § ! ql? c*é o??;e 1{1}46 D ef?/rg%l? preparg r1o %g}eﬁ%ﬁ? tet{])a hgg eg{é%ent of one
or mh@r@ th ahovgimgntioned disease Enrth@rmatn ¢l preseng invignigers relates to a
phaﬁgh&ml@m cOM¥Bbitio 8dtfiftising iR GRouRd di sorders (e.g.
di abet es or obesity) or aut0|nnune/|nflannatory
di sorders (e.g. rheumatic arthritis, psoriasis,
In @endral, stheli shaanaceutitat ecaposiions| oft tie, peestidtminvention comprise a

the&hglﬁ[cgllf Jfﬁ?l‘;\gé ?B?gxgtg(gp?etﬂ?r%%d@é a}@ea Bﬁzﬁ‘ﬁﬁ@éutlgally acceptable

vention a

carfigferij fi gRgciip cmbedimenhoths tsrmy h@am@@ﬁtwegﬁ' faggeptaple” means

appB Rl dyal re a@fy fByl b CRBTBderhlUr alshite b6 v@aimElor Abte@® lﬁf—‘the US.
e _ment. (gg di seaseéw Furt her

P e i Bl AL DRI 4T b BeSoP el R BL A AT aid more
parigrplsiinitomansnhd sirmg"eeial” cfesdord dilkent gadjeyaat,, exchpgent, or

vehRIAWIRMCRMER O theRPRAR! it 'a&'ﬁ?m&grea hﬁ&rﬁﬁﬁﬂﬁcehﬁé’ﬁ %ﬁ'ﬂ:& can be

rpse a therape t|.ca fecti unt
sterlf s 1 2 BT AR it diey ! el gpamal vegetable or
synéeetit iogigin, inthalisdbwidot timétet) o6l peamnt onltdﬁ@bé@rdﬂ mineral oil, sesame

oil 'AR&‘ fi‘]}ié"flﬁé? “\Rf'at’e?'lé % &gf"efrﬁﬁ %Eh—%e r‘iiff%ﬁ é)%&?ﬁz?:\é&g aP%:%RESntmn is
adn@}msmr@t @aaIIYn M@ewsl aqmeHp ndesdpe aqu)rpreﬁeﬁeci cgéﬁm avhep the

pha@6QaEa %@n@hﬁhﬂiﬁ eORMhidisfepdd M&Svdn@uﬁ? | SIS asoﬂlﬁGnMdeaqueous

t | arl "
o3 el ints PRk eRYel FaHoB e AR Gfgagtable
solutivmst Beitabfre pharmacautigainexvistes entludsustirchhglunesee lactose) sucrose,
gel S, rn')aﬁ{ icE aﬂ()lg‘e cheﬁf( esrlhéa ge!l' §H€1'1 ’steafﬁ(f@ gg%b Y@trﬁcgn(ﬂﬂ: ate talc,

OI|,InCUIn ose of petrol eum anj veea
sodgym chloride, dried sk1m milk, glycerol propylene, glycol, water, ethanol and the like.

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



synthetic origin, including but not limted to peanut

oil, soybean oil, mneral oil, sesane o0il and the
WO RM8/0133 er is a preferred carrier when the PCT/EP2007/006887

pharmaceutical conposition is admnistered orally.

Saline and aqueous dextrose are preferred carriers

when the pharmaceutical cogposition is adm nistered

i ntravenously. Saline solutions and agueous dextrose
COT?OS“%&XE%I?, Cé)?lgau? ti Ot'ﬂéra@eti‘atlcgllrl}‘7e feq"f‘e% %/ i %@n?écﬁt? ttl?l%ltherapeutlc
prefs lmmﬁe@épmﬂegqsh@m@ (] ﬁutabl;@nwat effcarmigrise @8 to provide the
form2fot Pidper a8GRsiRtion 48R pAtientrBllte. fofrh@8tior sHld sih@lekmode of

silica gel, sodiumstearate, glycerol nonostearate,
admuysrationy o4 ym chi ori de, dried skimmlk, glycerol,

propyl ene, glycol, water, ethanol and the Iike. The

In 9%&%&%& Ex?godlhlfelnfj qﬁ’é rc&q?mﬁqﬁtﬂ} %l ﬁ)ﬁnﬁlg{éhahgawo%ce with routine

Progeduress 2hg I&J@@m@ml% @@p@@ﬁ%ﬁiq Hesh &7 dkevieanes ddainisgatign to
hufn ﬁ&hgé IWallySbk&ﬁﬁ%&ithSfor @itkal Eiowd SidmiimibtkA{os, arPisblusions in

Hatal ned-rel ease fornulationsg
el OIS 2o VReE s Eiean A enh T pRUPa o peytso e o
solgbilipiog iagent yand wi logal tanesthaticomel aplidetains togast pain af éxeselte of the

inj&Y6R. Gendrdllyd |ﬂ¥é3§1"gfe‘€ll%?1ts Qé%lupé] Q’,rdr@#h@lt béﬂﬁra@é}? ok Mgk &t %gether in
st andard c rrlers such

tica des of
unif deage farm, fofcxgagle, %St%si%‘yo sno‘cr 1S, “éﬁtgkgee CPEFRAte in a
herfirdicdiBr seaked coatainer eseh asmgmapoulmoc asdhenairelicating the quantity of
a, t | r

actiTA SR E flere® e BbBORRAL RN Hel EdtinisfALd o1 R, it can be
dispenggd withtap nnfusee P@o cPoRgring sorils pharmaceutyal grade Bater o saline.
Whefc%th@ ?BEB§§1ﬁd)t9i§f&diﬁﬂ1ﬁ1kteﬁé@rﬂyﬂhjéct@or{ hebAPEuIE lfoc aﬂeiglue water or saline

e |ve a un (0] eut | re er,a
for U RERBY CHD TR PO WAL nig . Dieriand o mied prior to
adrosustiaBon.so as to provi de the for m for proper

adm nistration to the patient. The fornul ati on shoul d

suit the npde of . adm ni stratiaon referred
The fhg@psntie | of Hie dgussion F%}h% ?‘E‘ﬂ‘ﬂ?}?‘gt %d neytral or salt forms.
thoasudlamla,}eadueptbble Qaits ineludpthosefbmned withSreg carboxyl groups such as

thoep%e Cde%@cfi‘*dr?a{?@ﬁé né}lfoglgno?lga%qu ]:)%hc' Q&I[ﬁl\ée&?(%s etc., those

admnistra
formedpat frdcoimeing groupssuchas Hnse gmrﬁd Qm rsapwoaﬁlaawee, triethylamine,

2-e8flldthin® NSthhbl, SHlﬁfdlﬁee piehifdl etcaduf® Uhoktfdefived \iREHE sodium,
necessar

t he S al so_include a
POty *W?‘gﬁ”ﬂljma A ai’ﬂff %HFCbe Xl siiet i ¢ such as
| idocaine to ease pain at the site of the injection.

ThEaRehA!Jf Yhe ti] élﬂﬁ éﬁ‘ %@Btv tﬁ)‘imevvlﬁHp%l ﬁéjef?écttlbg En the treatment of

separ at el ﬂ In _unit glls orm for
a pészlaﬁlar gisoxer gr wryhtr%w | fspsad °p ékﬁj%%turs order@r condition,
and Sz[iﬁbdﬂticftaﬁlﬁnd:dlbﬁi stahi@drdelinical teyhifigudseth axdaiticn, Iilelvltﬁw@ays may
a r .Sac q
optlo aﬂz é)eag é)n?)%d&ﬂ heg) [}ﬁhﬁf&)@g%a‘i Qfok Eﬁgees Jgﬁé’]“e"ci’ée Qlose to be
emahpm:(h iins ther fogmblation fwidli dsp dmenéaqap ]@Q 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



di spensed wth an infusion bottle containing sterile
phar maceuti cal grade water or saline. Were the

W@ 9083013 on i s admi ni stered by injection, an BEBRI087/006887
of sterile water or saline for injection can be
provided so that the ingredients may be m xed prior to
adm nistration. The therapeyfics of the invention can

be fornul ated as neutral or salt fornms.

P c [ £ n t hose f.or
ex{ppRRlER B SR styBRET BAE B, Bobl i 4, of Ppmirr e oo
systepasy btm@ral,csuppm@phs)mazz copfey active angagdient in she rnge of 0.5% to
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as those derived fromisopropylam ne, triethylam ne,

2-ethyl am no et hanol, histidine, procaine, etc., and
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resé@@m2 QQ@I{ Al20dmnt g4é€%g7ﬁg%%§é adimisEationaR &b ed employed,

from dose- respon curves derived fromin vitro or
e.2aRY Hef ofpgduhalgras pebulizer, apd formylatign sty an agiasphiing agenks
may contain actlve ingredient in the range of 0.5%to

%Oéjge%}‘ﬁc }39% St 2l In%&”ﬂé ac{esﬁ"ﬂve %elﬁuﬁﬁgﬂt& &%”Lﬁ‘érﬁlaceutlcal

vé I'n
comppsitiong ofirthe km@moraﬂwaﬂarto he @seadint peeddef ﬁﬁ@ment d'his may be

achlé%a BREHri xaMblel BEd nb¥E walycu’f lirfitdlion, w&alam(ﬁi B&ﬁhg‘ furgery,

m croparticles, oca use, of
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by tteensapt atdathetans by aicane of pt spposirgtardy ewdnx:yf as iimplant, said

1m;£1§1t93em§\é\?f Q;kg) %’ o %Zrou‘; onB Qbhtind qg%teggz IE)gA'?h?é%}l?'anes

constr er apeut C nucl el c aCI
such asetiglasicrmembyangs, H’ér lt\‘ﬁé%tleroneeetnebo wa?rﬁoa@nwstra ion can be by
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[ pt{.a{jermal i ntranmuscul ar, intraperitoneal,
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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



i ntravenous, subcutaneous, intranasal, epidural, and

oral routes. The conpounds may be adm nistered by any
w@omsemoent route, for exanpl e by infusion, byPGDER207/006887

i njection, by absorption through epithelial or

mucocut aneous linings (e.g., oral, rectal and

intestinal nucosa, etc.), d may be adm ni stered

together with other bi ol ogi‘cal | y active agents.

d n strat be SY, stem l n..ad
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intraventricul ar and intyafhecal in ectlo
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during surgery, plca applrcation, e.g., in
conjunction with a wound dressing after surgery, by

I Nj §CtdeparatindPI3RERNE thd indmekilifedtphenylthyazokaigndfl. a
suppository, or by neans of an inplant, said inplant
bei ng of a porous, non-porous, or gelatinous material,

As imeeaitiguigch abavisnisr hasekeen symisingly §oundbeti phenulbiezaledigand 1 is a
ligdndR@ih reb ot PETHOOLHi §BrHb] s REH; &t ?hﬁﬁ&dﬁ@ﬁ b d3GoPI3K.

dlrect injection at the site (or fornmer site) of a
mal i gnant tunor or neoplastic or pre- neoplastic
With ssspect ﬂonPbaYQt ther peidin dpeperation tdoetairheg aff:lé&t ithe canditiens for

I r
con?%'tlh% %{%SQI[%%F%% Cl%'\md}1r 31 Elgl{zr%&%fg%e% pﬁen thﬁgélg% zﬁld 1, the

phegpibhiaateHiEand he PR sqeler. dhe spapboadf RISk fipry e gmmobilized
pheONliiafdl¢ Bganidell, @Ad ehe C&Y&tlﬁlﬂbf PBKosrah€ ddtonhifisiidn, ofdtspuitunt, the

e3Pt 48 BEnsr bRl s 0 lbhusd oy HegR 5 Ble W%agion also appty
to theopunifisiatien methodad ¢hesipsendioncan be pl aced in prexi mty
of the therapeutic target, i.e., the brain, thus

requiri nlLy a fraction of th c dose.T
In e ARarind. TEiaeBed 86 ufefiigaFbF ERRBrss the sep of
purffyinigfal spedifio isofdrmRir3igecitio iqofarsisog PING prefemply the stp of purifying
PI3RT Sl ég}&igrﬁfﬁég‘gl& preparation containing PlI3K, b)

contacting the protein preparation wth phenylthiazole
ligand 1 i mmobilized

Preferably, said purification 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



on a solid support under conditions allow ng the
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weewplex13 and c) separating P13K fromthe i mobCT/ER®d7/006887

phenyl t hi azole ligand 1. As nentioned above, it has

been surprisingly found that phenylthiazole ligand 1

is a |igand which recogni;§§_P13K. Thi s enabl es

efficient purification nethods for P13K. Wth respect

to P13K, .the protein ar at.i.on..cont ai ni ng. P13K. the
the it P s B PG A eER i BirDierh B il gr post-
trarfs]ationalo ddifratiophewhichhiray dhen [begadedtifigd twith the help of mass
spRf&RY¥LY gy ol e Iigand 1 - P13K conplex, the separation

of P13K fromthe inmobilized phenylthiazole ligand 1,

and the detection of P13K or the determnation of its
Consequeiitly, timea pefireddi embodineat, déé i preidicatboy encflod dhehe invention
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further conprises the step of purifying a specific

i sof orm or, specific.isofo of ., P13K,. preferably t )
The BRI BiPERSIalS S Be3Re Sk MRead izttt 3 debiteation of
PI3R axftemetigy compowhdp uandf for aheé quurifisatpar 6O P Thd mmbadiments as

t sof A ' .nl ai ned above, npre
ddg%g g§§%§§ﬁ§béT%éﬂggﬁﬁgggﬁgﬁY thantibody and /or a

P13K delta specific antibody. In a preferred

The ivesticteid tfurtlid? €l lystratedi 3 atht @ollowHAH Aiguies ahd exdniples) tawh@dh are not

further ,conprises ~after step c). the identi,f.icati on_ of
cong ste8 e ST iR o bbb R g oMot L, Bl ot e

presenpappligiation. i nt er esti ng when the formati on of the
conplex is performed under essentially physiologica
conditions, because it is then possible to preserve
the natural condition of WO 2008/ 015013

Shéi€ Hesdriiitivh/ (F@b8figures25 t he enzynme whi ch includes the
exi stence of binding partners, enzyme subunits or
post - translational nodifications, which can then be

Figuge ht $ynthesisgnd structarepfphewlthiazele hgapdtt ronet ry (MB).
Th&EpEneTbiarilt Yigandnl waPsyatirsized acdiothadan txaniple 1.

purification nmethod of the invention further

conprises after step c) the determ nation whether the
FigntgR: i Brug pulldewn gxpsrimenh iitht innebiilizednplesinglthidzole ligandyl and
WedRHIMbE di6tidRAF Pisk@bicedins. The i nvention further rel ates

to the use af phenylthiazol e |jgan for the
AsbiRlpgiesl; ‘Bﬁ‘f’%‘ng GFlwﬁffs‘kpﬁeﬂ%réﬁl af@?’? %goﬁ?;'rf‘pﬁ‘ﬂ{ﬁd@asaﬂﬁdf Jhe drug
pultdesvnpexpetineat was petfoRi&Kas Hescribod anliExanipde aswith lysate samples
containing 50 mg of protein. Captured proteins were eluted with DMSO containing
buffer (lane 1), 100 uM 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.



defi ned above also apply to the uses of the invention.
The invention is further illustrated by the foll ow ng

WO p@anew1and exanpl es, which are not consi der BGI/EB2007/006887
being limting for the scope of protection conferred
by the clains of the present application. Short
description of the figures_fﬁgure 1: Synthesis and
structure of phenylthiazol igand 1. The
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SDS- pol yacryl ani de gels and transferred to menbranes.

The blots were first incubated with specific
Figan¢ # bRapitides identdoded PAYaigammaP13K gama (Fi gure 2A)
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bodi es | abe uor esce
SCQYERCE ALY @ﬁ“ﬁé?@olﬁlstéhe W yrdeigedayssey i nf rared i magi ng
system Lane 1: DMSO elution control; lane 2: elution

Figld 3, Aol bR B B po007 006887 | 26 Fi qure
Theg pemtidggy thatl Wergvidentifisdr bynmess wpackrometrpsinplysisof the human PI3K

gan8 Boqubhd 2O kv @ typé ahd dRRHinedPect rometry
anal ysi s of proteins. protein gel after staining

wi th Coonassie blue is shown. The indicated gel areas
Figwee 6: Elotion assty &5 tigeidegtificaten ahRI3Kr garenasitesertmg compounds.
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PR e e iaod, A Y, UBisty AR Welhe SRR PRSP ancibody.
antePB&t g@pm@ (kena §3IQSSI§@¢@ABQ;O2G$ gause antlbloépl |Sdecmd antibody: anti-
mot&e N bi&egdoof (TR ind2MeRo-7309 28 Pt infl@patédh atInt‘éﬁzh@/ (integrated
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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,

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



sequence are shown in bold type and underlined. Figure
5: Peptides identified of P13K delta. The pepti des
WO b/ 0vielE | dentified by mass spectronetry anaPGEEB2001/006887
the human P13K gamma sequence are shown in bold type
and underlined. Figure 6: Elution assay for the
i dentification of P13K gammy;interacting compounds.
The experinent was perforned as described in exanple
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identification of P13K gamrma interacting conpounds

Flngng 89@%b{ﬁﬁ{]bro\fmﬁg B? faﬁ%@%@n@%m&iﬁ% e @fkalcd (BXABRERY) or by

. Test conp ? ? é lﬁl@{o centratl ons ahd
mCt"P%‘“&ch’fnﬁP‘t“}ﬂ Je W&lgﬁefﬂéﬂ%a &gl )4 cell |ysate
Thé@egperintunt Rks peffarmal i désetibednint exlaﬂip&f s.cCompowids hwdresiked at a

con%gﬁpa(?%?q)? 1 Qﬁ?BB nggaig ¥m5 t’gﬁ&n% tarl was qulﬁntlﬁed with
theé?emsarﬁytlyfrmdrlmﬁglmagyst@@par at ed fromthe | ysate, bound
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2008/ 015013 PCT/ EP2007/ 006887 -27 el uates were
transferred to a nitrocellul ose nmenbrane. The anount
of P13K gamma was determ ned with the Odyssey
Infrared I magi ng system 7A: Dot blot probed with
anti bodi es and signals detected with Odyssey infrared
i mgi ng system First antibody: anti-Pl3K gamma (Jena
Bi osci ence ABD- 026S; nouse anti body). Second
anti body: anti-nouse | RDye800 (Rockl and, 610-732-124).
7B: Conpetion binding curves. Relative Qdyssey units
(Integrated Intensity; integrated kil opixel/mR) are
pl ott ed agai nst conpound concentrations and hal f
maxi mal bi ndi ng




conpetition (1C) val ues cal cul ated. Conpound 1

(LY294002): 1C50 > 30 M compound 2 (AS-605240): 1C50
WGe2008813013 conpound 3 (AS-604850): 1C50 = 176 nRCT/EP2POT/@N6887

8: Conpound profiling by addi ng conpounds to cell

| ysates (lysate assay) or by incubating compound with
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follotdhgcthe procedradésdeababinl WO3003(172651.) - pr opan- 2- one was
prepared follow ng the procedure described in WO
2003/ 072557. Step 4:
5- (4-chl or o- 3- met hanesuf onyl - phenyl ) - 4- net hyl - t hi azol -

Step 4Y4-@41tK16ro- 3-methanesufonyl-phenyl)—4 methyl-thiazol-2-ylamine
1- brono-1-(4-chl oro- 3-net hanesul f onyl - phenyl ) - propan- 2

-one (480nmy 1.5mmol) and thiourea (114ng 1. 5nmol)
1-breene 1 € dirbioned-rmethatehad frplyl-phhyl)) prapanh-hent e@80mg70Gnfmel) and

thidured) li'ﬁﬁ 1@}&5@%& e&nmnéa % eeﬁﬂ@ﬁolgllilﬁl’)’%thh‘eatﬁ@% 7O for 2

roo eratur and the solid E uct “was col | ed
hougs, Tha [oPslaromIsHEs RS cllonRuE? coab i maD IgpRgrgfure an the solid
proBudt4wahkolleetcd by filtration and dried under vacuum to yield 5-(4-chloro-3-
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S Lo e e e e
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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),
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6 (br in, 12H), 33(3 3H), 3.3 (br in, 2H),
Q 1 (hr In ’)I—l\ 2 6 (c Ql—l\ NMR-spectra were

spe
br obt al ned on a B hkﬂd dpx400 Tabl e 1: Abbreviations
Dfl?d br broad CRCL3 dautorachloroform d doublet dd
doubt-et—of—doub 6?3
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
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mni’_éf,l,t h anhydr ous D%EIQ K)l% nmet hyI suI foxid, Fluka, 41648,

FaVa¥ =llaVW.y

oo ~— O Uuvuo7g . EN UI bCllI cu UCdUb WdaS [JI dbbu III d
M 15 n Falcon tuoél013<§ormound stock solution (usually

MO0 mM i n DVF orm@g@QhZ\Nas added (final concentration

0. 2-Z2 mot /m~— bpadS) . as well _as 15 1 of triethylam ne
NMM; g T- 0888, Bomsthyl merph i

NMRom t enper at ur enudleadl didghetisSresumande end- over - end shaker

(Rot o Shake Gemge §C|ent|f|c I ndustries Inc.) for 16

20 hotir o Co TR of f

Aot ad h
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s HPLC. Non-react esinglelS- gr oups wer e bl ocked by

¢ incubation wth|gpfoethanol at room tenperature on

the—end-over=end—shaker—over i ghtBeads were washed
with 10 i of DMSO and were stored in isopropanol at
-20C. These beads were used as the affinity matrix in

tmffifinfiod e T palfdiendd PR ity Wil

NHS- groups by incubation w th am noethanol as
NH&EREiVAREISEAANRe 4 Fast Flow (Amersham Biosciences, 17-0906-01) was

equilibrated with anhydrous DMSO (Dimethylsulfoxid, Fluka, 41648, H20 <= 0.005%).
1 ml of settled beads was placed in a 15 ml Falcon tube, compound stock solution
(usually 100 mM in DMF or DMSO) was added (final concentration 0.2-2 pmol/ml
beads) as well as 15 pl of triethylamine (Sigma, T-0886, 99% pure). Beads were
incubated at room temperature in darkness on an end-over-end shaker (Roto Shake
Genie, Scientific Industries Inc.) for 16 - 20 hours. Coupling efficiency is determined by
HPLC. Non-reacted NHS-groups were blocked by incubation with aminoethanol at room
temperature on the end-over-end shaker over night. Beads were washed with 10 ml of
DMSO and were stored in isopropanol at -20°C. These beads were used as the affinity
matrix in example 2, 3 and 4. Control beads (no ligand immobilized) were generated by
blocking the NHS-groups by incubation with aminoethanol as described above.

Example 2: Drug pulldown of PI3K using immobilized phenylthiazole ligand 1

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.




Exanpl e 2: Drug pul l down of P13K using i nmobilized
phenyl thiazole ligand 1 This exanpl e denonstrates the
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human T cell line (MOLT-4 cells; ATCC nunber
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docunmented in Table 3. The peptide sequence coverage
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MOOT A VeilS Were Hdﬁlo eRiz&VnNPPéer @%dﬂ{ 828 in 1ys0b g VedPou¥drNehM Tris-
1 3TN, i S S TR A |
sodiurhi vrnadate,c bckVaiDTT,RpHhE. 5D|(B(g:nosmplc§: EDT8v8&e6 3abletp éprotease
inh@ntolcoBHhil, eR o MRSDRIHS s, TI'®73 580) per 25 ml buffer was added. The
material was dounced 10 times using a mechanized POTTER S, 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.
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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



secondary anti-nouse | RDyeTM 800 anti body (Rockl and,

ct al ogue nunber 610-732-124) was used at a dilution
W@2003/01H0D0. The rabbit anti P13K delta anti boRGI/EBANT/@06887

Cruz, catalogue nunber sc-7176 was diluted 1: 600 and

i ncubat ed over night at 4C. As a secondary detection

antibody the anti-rabbit |R3yeTM 800 antibody was

diluted 1:20 000 (LICOR, catal ogue nunber 926-32211).
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Table paPentidss shntipg oft el isyptemsVerg PRIUALLY feapnced Wi Sigsmass
speardin@érgani ¢ sol vents (see below). Solvent A was 5%

acetonitrile in 0.5%formc acid and solvent B was 70%

acetont-t+ite+n 10 5%formec—actd—Thable2—FPeptides
Time|(minhg of f_t he I &bsolvensdy wer e par t i [aYolsglv enced
0 within the mass gpectroneter. 5
5.33 92 8
35 30 30
36 20 80
40 20 80
41 95 S
30 95 S

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
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of 0 S I3 i ; rkd et .al.., .
oSSR ChSCld e SRR, 56! s Kaltyelyibin varis

depsading R HEDaBRse TP lgETCE 446 d1session e apglysisspect romet ry
data. El ectrophoresis 20, 3551-3567). Search criteria

ar dependi ng 0 i ch mass spectr was used .
Tagfp 3 K GRS ein el By SR fetet A0 Iah (R eq gy ment
P15284B; Mecsimplersfery t¢ MeLgel dlicedut opt frampehe pelybcryRitd&3gdB;(Figure

M5 sanple refers to the gel slice cut out fromthe

"pol yacryl anide gel (Figure 3). Protein Nunber of M5
accesion Protein nanme peptides sanple nunber (1Pl)

i dent i f prstein Pl KACA; phosphati dyl i nositol 4-KkinaMumiér of
N$100070943. 3 g2

accesion Protein name peptides
sample
number (IPI1) identified
PIK4CA; phosphatidylinositol 4-kinase,
4 IPI00070943.3 62

catalytic, alpha polypeptide

PIK3R4; phosphoinositide-3-kinase,
5 IP100024006.1 11
regulatory subunit 4, p150

PIK3CG; phosphoinositide-3-kinase, catalytic,
6 IP100292690.1 39
gamma polypeptide

PIK3CD; phosphoinositide-3-kinase, catalytic,
6 IP100298410.2 26
delta polypeptide

PIK3CD; phosphoinositide-3-kinase, catalytic,
7 IP100298410.2 12
delta polypeptide

PIK4CB; phosphatidylinositol 4-kinase,
8 IPI00002591.3 15
catalytic, beta polypeptide

PIK3R1; phosphoinositide-3-kinase,
9 IPI00021448.1 27
regulatory subunit 1 (p85 alpha)

PIK3R2; phosphoinositide-3-kinase,
9 IPI00011736.3 8
regulatory subunit 2 (p85 beta)

PIK3R1; phosphoinositide-3-kinase,
14 IPI00333040.3 7
regulatory subunit 1 (p85 alpha)




catal ytic, al pha pol ypepti de Pl K3R4,
phosphoi nosi ti de- 3-ki nase, 5 1P100024006.1 11

WO e@alstoos y subunit 4, pl50 Pl K3CG PCT/EP2007/006887
phosphoi nosi ti de- 3- ki nase, catalytic, 6 |P100292690. 1
39 gamma pol ypepti de Pl K3CD;
phosphoi nosi ti de- 3- ki nase, talytic, 6 |P100298410. 2
26 delta polypeptide PIK3C§§

i tide-3-kinase,. [a 100298410, 2
Exkmpiendr (Eioga, BAT; 15" Brecieaiiatibh nat RIK. RBGM ibteFacting
coMpdindsse, 8 1P100002591. 3 15 catalytic, beta
pol ypepti de PI K3R1l; phosphoi nositide- 3- kinase 9

1P100021448. 1 27 regulatory subunit 1.
Theoprepgegtion, ab s wiaeﬂx}ml%g% Lfe ligang; lnaf% i‘ﬂ?‘? 65 ée%“bed in
exafrpie! | ST Oscyeenuhanimally 8¢ pSiapoaida jin E’I9K3R1l, plate the elution experiment

i nase, 14 | P100333040.3 7
‘Sp@%’;ﬁ?&ﬁs%?ésf%’ﬁgﬁeﬁ“k (p85 al pha) WD 2008/ 015013

PCT/EP2007/006887 -35 Exanple 3: Elution assay for
ElutiBg at¢sdgnt i fi cation of P13K ganma i nteracting

o Y AR B R RS B R D A EL R nner
eackovasbing steprthx bnealslwer@ Oolbaytqddzynmmfngainogffomé ImlnptbaateIZOO rpm
at £°66n &/ HErhQR LXIPBIdeMPRE supernatants were discarded. Finally, the beads were
equilibrated in 15 ml binding buffer (1x DP buffer/0.4% NP40). After this incubation
time the beads were harvested and mixed in a 50 ml falcon tube with MOLT-4 cell lysate
at a protein concentration of 5 mg/ml with a total amount of 75mg protein. The
preparation of the lysate was done as described in example 2. Beads and the lysate were
incubated for 2 hours at 4°C. After the incubation with the lysate beads were collected by
centrifugation as described and transferred to 2 ml columns (MoBiTec, #S10129) and
washed with 10 ml 1x DP buffer/0.4% NP40 and 5ml 1x DP buffer/0.2% NP40 . Once
the washing buffer had run through the column completely the volume of beads left in the
column was calculated (approximately 1000 pl). The beads were resuspended in 4 fold
excess of 1x DP-buffer/0.2% NP40 (4 ml) to generate a 20% slurry. For compound
elution tests 50 pl of this suspension was added to each well of a 96 well plate (Millipore
MultiScreenHTS , MSBVNI1210, with lid and 1.2um hydrophilic low protein binding
Durapore membrane). To remove residual buffer the 96 well plate was assembled with
Assemble filter 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.
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Det ection of eluted P13K gamma

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




The eluted P13K gamma protein was detected and

guantified by a dot bl ot procedure wusing an anti body
WQ@l200801WW agai nst P13K gamma (Jena Bi osci ence, PEI/EP2007/006887
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Afterwards the nenbrane was scanned with the Odyssey
reader and data were anal ysed. Table 5: Preparation of
5x-DP buffer Substance: Stock solution Final conc. in

Exhmbi & CRbpddtyd pldihg assly e il Ben ALy, of (PR Iymma
intsrawri!gsomtﬁ@ m NaCd 5 M 150 nM 150 mMl  Na3vVO4 100
mm 1 mm 50

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).
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Dl &R 1Wele separated fromthe |ysate. Bound
Cel Erotel ns were then eI ut ed and the presence of
€

hisptes Wit erepaed ey desqabeflimnexampdy2. Ky %@’pgagff@@rlmeet I lysate
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wer e
convg)tratlw) (gogsV@yg@l@hm@W EPhen71/606sgthe 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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BioS8Libes, WASwaRDE d. Incubation of lysate with test
lOcorrpg?m % Wity matrix A volune of 100 Rd of

di | ut ed Iysate was di spensed into each well of a 96
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cdiduted in DI\/SO F reactions,. 1. 5
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Nit@pcliln«pqey Bidtly |B(Tlﬂ?m}8) were treated w1th 20% ethanol and subsequently
washed with PBS buffer. Per dot 30 pl of eluate sample were applied and left for 30 min

before a vacuum pump was applied.

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



slurry) per well were added. The plate was incubated

for 2 hours at 4C on a shaker (750 rpmon a
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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.



contai ni ng 0.2% Tween-20. After washing the nmenbrane

four times for 5 mnutes wwth PBS buffer containing
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mnutes with the detection antibody (anti-nouse

| RDyeTM 800 from Rockl and, 610-732-124) diluted in
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proacnes yielded simlar results for the

The é‘lﬂﬂ‘-rﬁ&eﬁﬁ‘&bl“’és FanQiednecdls ovsip dashedmnee with D-PBS buffer and 4 ml
ice-cold D-PBS buffer was added. Macrophages were removed by gently scraping the

5’*

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



103 (Figure 8). The two ot her conpounds (conmpound 5

and 6) interacted wwth PI3Kdelta in the |ysate assay
wheisiaat1zsi gni ficantly in the cell assay. A poRGI/BPM07/006887

reason for this difference is that the latter two

conpounds were not sufficiently cell-permeable. W
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cul ture-nmedi um was added. Cells were treated with
Waslhih/of aififinity enataexii um cont ai ning 0.2 % DMSO (vehicle
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in SORNOENEDP baRE c@atﬂﬁfmgcmmﬁ\lm (B%l’Bd:h@SSsluEﬂSt conpounds
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A 0€ pmatmx t he cel | cul ture medi um
A \B‘hﬁﬁ’@f)ﬁ% Qf‘onfllu?e%l l&sa'té’ 8RS ml Protsin} Mﬁ 8is édJ{Ht(Y\@&h well of a

96 Xveﬁ,ﬁ'\{ter plate 'Ilhen \1\18 pl o atjtlmlty (1)11nact:r?x g} slurry per weﬁ w%g'e acﬂled The

plate was incubated for two hours at 4°C on a shaker (750 rpm on a Thermomixer,

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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renmoved by gently scraping the cells and resuspendi ng
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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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Wa%‘ﬁ]hgﬁfé{ﬁﬁltghlaﬂ—b?d 1: 800 in Odyssey bl ocki ng buffer

contal ni n Tween- 2 washi ng the menbr
The gffipity in}?é%x %qiesglébﬁélﬁnrﬁxmplgsl Qq Iy mppidry @fvolume) was washed
twoCtifiésawvith 0@l of %L D'P\/‘tﬁtff&:r 26hthifth g RIRMNIIO dtvd Svas Tidldatesdspended

i 40 ST 5 A obl6 05 G501 00 i oy (0ot

926 32211) dlluted 1: 2500 in Qdyssey blocking buf f er

pregggﬁ@{mtggcgmgg@n'&geen 20 and 0.02% SDS. Afterwards the
ne was washed four tl%s for 5.m nutes egsch w th

For rfrg @%é@%ﬁﬁ“?@“f‘@n F3Refifsh stoglysalpfipns of test empaupds were prepared
in BIMS® esorvaspdndingk t&BE 306id18 ehighdh eomentrataome covmparképto the final

E&r U P he a8 aeEl?m RENs&F %k hdfioh Bas GoRRQYfor a final
conl nstar unment eanC?yA(ﬁ)i/I LV\EF e r@gor \é’mo 8 % oralina
test concentration of 10 ). This dilution scheme resulted in a final DMSO
concentration of 2% in the assay. For control experiments (no test compound) a buffer

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



anal ysed according to the instructions of the
manuf acturer. The Qdyssey Infrared |nmaging system
WO e@a1013011COR Bi osci ences (Lincol n, Nebraska, USZ)/ERANS7/006887
operated according to instructions provided by the
manuf act urer (Schutz-CGeschwendener et al., 2004.
Quantitative, two-color Wesjern blot detection with
infrared fluorescence. Published May 2004 by LI-COR
[ i licar. . nd profiling in
o S ERCSERDn Hlonbffer dMPkpactly FRYDEUMARLRhA i Bacuom
manatelil drstmienent Gvidhieate, MAVM 086 0R)wEacherkclbwaewaihied tio tiBgs with
2200pf drak BPGutferontaifify 03bANP-4BEoPME feRltiondT pRAGESthe filter plate

wag B R I p et ] HEOBRS TR BRTChH 0 ey TrishE, phi 4,

4%s 38)3en230%n glymnoﬁ 0r0002%e Breniphertod blid) Mitle])’E’D N(SO0ulmed final

con@&qrzlﬁ% wgsnaddcég 1o gzgzg \{'@E FI&Q gﬁ?& vxscgé Bﬁﬂﬁét&i‘ ﬁ)r%rrﬁinutes at room
Frpm or m t a

centrituged at 1 ; nutes 1 n
temperagig On\gy |shake (850 TPra @iy etheamamixcfaEppeadesfe Subsefuently the

plafeB &etetdntrifafé®for R ITRInWERS BE d108 dphh GRrsbubcbiiflpe] Ml the eluate
Adﬁfr @qﬁﬁgdi iogﬁ{ C ntrifﬁgatlon step, the cel

Wah e eRES IR VS PERIFORFSVBRIA i quid nitrogen. Cells
were thawed on ice and |ysed by adding 120 | Ix lysis

ThOWiE®ion Ghd gu%ﬁl@h’twne&f'PI@K@é)'f?aNPéEq}erfoEﬁ@d Ay RRLARd WS &, WO
2008/ 015013 PCT/ EP2007/ 006887 -44 transferred into
1.5 m Eppendorf tubes and incubated for 30 m nutes
rotating at 4 C and then centrifuged for 10 m nutes
at 13,200 rpmat 4C. The supernatants was transferred
into ultracentrifuge tubes and centrifuged in a
TLA-120.2 rotor at 53,000 rpm (100,000 x g) for 1
hour at 4C. An aliquot of the clarified supernatant
was used for protein quantification performng
Bradf ord assay (Biorad Protein Assay dye concentrate,
cat al ogue nunber 500-0006). The remai ni ng sanpl es were
quickly frozen in liquid nitrogen and stored at -80C
until use in the binding assay. Dilution of cel
| ysate Cell |ysates were prepared as described bel ow
from RAV264. 7 macr ophages. One lysate aliquot was
thawed in a 37C water bath and then kept at 4C. To the
| ysate one volune of 1 xDP buffer containing protease
inhibitor (1 tablet of protease inhibitor dissolved in
25 m of Ix DP buffer or 25 m of |x DP buffer
contai ning 0.8% NP40; EDTA-free tablet protease
i nhi bitor cocktail from Roche D agnostics, catal ogue
nunber 41647) was added so that a final NP40
concentration of 0.8% was achieved. The |ysate was
further diluted
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by adding | x DP buffer containing 0.8% NP40 and
proteinase inhibitors so that a final protein

w@emsenorint i on of 10 ng/ M wak -achi eved. WAshi PQI/BP2007/006887

affinity matrix The affinity matrix as described in
exanple 1 (0.25 m of dry bead volunme) was washed two
times with 10 ml of I x DP buffer containing 0.2% NP40
and was finally resuspendegp,ihfd 5-0 M of | x DP buffer
contai ning 0.2% NP40 (5% beads sl urry). Preparation of
test conmpounds For in the |ysate conpetition
experinment stock solutions of test conpounds were

prepared . iLn carrespopdi to,a 50fold higher ..

P St [0 18 oRstE e oF ek Kt actiis it ofomprising the
t hatepsofly (for exanple a 500 M stock sol ution was

prepared for a final test concentration of 10 .tM.

This dilution schene resulted in a final DVSO

conrgemprovadinga podteiprieparatien egrsaiping@ddKeont r ol

experinments (no test conpound) a buffer containing 2%
DVSO was used _so that all test sanpl es,copt ained 2% ..
DVBO. cPRi@cting the prefeingaeparpten,with phenylthiaze eéeﬁmgdrfana%hzed on
af fi niat $olideduppsrtAindet UoBdiibndolldwak tHe Ifoingdionysfi ehedflthiazole
ng/ m froi?i g)t; i[élas dispensed into each well of a 96

vel | 1iEPReT i ompleXs 3.0 .t1 of test conpound

diluted in DMSO was added. For <control reactions 3.0

I hthout, te dy; use h s :
at £ migiobER! né FhoSRROURTIRE L3P FIRIB 'l o given
pl at e cpEpopRb@bdt ed for two hours at 4C on WO

2008/ 015013 PCT/ EP2007/ 006887 - 45 a shaker (750 rpm

on Ther npm xer endorf). The plate was wash
usidgg R A S A o et a@m 19 isFRarate By from the
096 ORnmobilided \phbhylthdszolelsgend It wo tinmes with 220 .tl

of | x DP buffer containing 0.4% NP-40. For the
elution of proteins the filter plate was placed on a

. colThganéthed of eleien dnwhowin stey dpinchidapihe dstectien of s@@rated PI3K or

Tr itﬁe“ﬁétemﬁh%ﬁo‘ﬁ of tAambiant &Q%/%ﬁheé&ﬂﬁt.i 0.0002%
Bronphenol blue) wth DIT (50 mMfinal concentration)

was added to each well. The plates were incubated for

. 30 THenwb@i®d adf claimin2, twhareiatapatat@ PBIS Hakdtec(edSOr thmamount of

Th ] E f). S tly th | at
oo P Js deeBRRER B s pear et oo piqdcfie bt dnethods,
cemnprefefabbeyithao abtitodyl distcted agamscliBKect ed in the wells

of the collection plate. The detection and
quantification of Pl3Kdelta was perforned as descri bed

. abdvanetiyd fyobe adentifigatios of pd{BKrintmagtmgegerround, 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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Cainms 5 1. Anethod for the identification of a P13K
i nteracting conmpound, conprising the steps of a)

WwOopsswilsiisg a protei n preparat47on contai ni ng PPGKEPAD7/)6887

contacting the protein preparation with phenylthiazole
ligand 1 immobilized on a solid support under

conldiet mgHwdapf slgimg 4 hehdreinnis istap 6f saidpleteglingiiaasriermed by
| gRREmining FREHGRANDF @ phén 1ih61£z%¥éaﬁ¢aﬂe 1thPI3K complex.
phenylthlazole [1gand 1 - 31 3K co ex Wth a given

15 conpound, and d) determ ning mhether t he compound

i s Takel ethed Sﬁrhallyadfeclﬁihi?d@fdr@n Wlﬁtﬁemi mbit)| 'oZe)dare performed with
phen%Ithlaéole @ % 6& Ia|n11

wheP & A REp B‘%‘)"P‘?r ‘?’t?dBQr H o st ‘é‘ ‘E"Fe C%‘P’P%‘é‘bﬁr at ed

P13K or the determ nation of the anobunt of separated

P1 T d :

s e % MERaRetad B K ASK AR R e R clihpising the
deﬁémﬁpﬁed by mass spectronmetry or i mrunodetection

met hods, 25 preferably with an anti body directed

against P13K. 4. A netgod for the identificat of a

P13K PRYEFREVAG! ‘%%8 A Broteln pEFRALatog GORIAINIER Egﬁ%f 30

a) providing a protein preparati on cont ai ni ng P13K, b)
Con ﬁ%tolﬁ agWPﬁlg qo ?lgqtélg gﬁt?xrtgg afl at I 8 e o aRanM%ﬁ%e% on a solid
g| ven sopprbumder umdhtlomoalmvstm@ﬁm fahh@iwrr@ a phenylthiazole ligand 1 —

f or matp; fapfexphenyl thi azole ligand 1 - P13K conpl ex,
and 35 %ch Pect | ng the phenylthiazole ligand 1 - P13K

conplex fornmed in step b). WO 2008/ 015013 -47-

PCH) E%Qﬁ@tﬁ ﬁl%&)?hé_? alfditi@t WEh hl@pl&fnyﬁhﬁkélb 41,gaﬂ\h¢r1ﬁ1h1{bbllllﬂzed ona
step c i d te : er or ned (g det eé‘in ng, h
t he aﬁBb £SU8P° haé’ pWé Ft $h & SOTRoNd Hpdgr o ‘é‘R“S owing the
conpl darm@ionTifa phenylddazie Agandolf — I3 nemgleay arfs]
wherein steps a) to c) are performed with 5 severa

protein preparations in order to test different
compouistpsmining ferpmayad of the phisaylildagels figangk § o R 1YL cgmplex formed

P13K IiR5Rp&B} ddi)compound, conprising the steps of:

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



10

15

20

25

30

35

10 a) providing two aliquots of a protein preparation
contai ning P13K, b) contacting one aliquot with the

wOophsrigsaihi azol e ligand 1 i ny@EBi-l i zed on a sol PAT/EP2007/006887

10.

11.

12.

13.

14.

15.

16.

17.

support under conditions allow ng the for mati on of a
phenyl thi azol e ligand 1 - P13K conpl ex, }%
coffk adeterpiningethe amountef tli}@l ehenmlﬂiwzohélggnérhw BKagompdex formed

|'i ganeh dachramghéd ihZRP 9N solid support and with a
gi ven conpound under cond| tions allow ng the

formati on of a phenylthiazole ligand 1 - P13K conpl ex,
and‘hEOnﬁ)hodeberdﬁynioﬁgclhm a7mwn8 @hetdie pheduéddiaamane of the

f . d S
HER Rl P TE R Gy, el Bt o bl with the
conpmpmmd moroprpasisony ta the allqumpmt aficub2ted ayitlpthevdodipognd indicates
tm%agbkﬁyg%ag%qgfgsglc?ﬁ] S at |east one cell

cont ai ni ng ubating one aliquot with a
gi ven conpound, 30 c) harvesting the cells of each

al ITHY Ghethéd o|f)é1§!yrkﬁ élﬁhﬁlSCgltb@ I whepéiflethe tahd¥at dif the phenylthiazole

protein. pr atl cont t|n t he
or Dyt PorBR, Fompler is Seroned by sarasanhe Bl Fol the immobilized
[ nphmyluhmdledrgaadslodmdjsm@pmnt detedin afoeparated 3K or subsequent

aI I %ﬁ%{g‘g"h% WE%’S%P%T@@E%LEN azole ligand 1 -

PCT/ EP2007/ 006887 f) determ ning the anmount of the
PheRy | h&thad Yreclhinda0d whereil FISKCRMBdtEted Ok 'TRE € an anhdn€ Q)?hPBK is

. T f
glrl gtlégxtm'sg @?/tﬁg%sg)a%ﬁﬁ%@tﬁngrﬁmmm@% dptggliormethods, “proferably with an

pheamybddyi dizoled aghigat 3K, - P13K conplex formed in the

al i quot incubated with the conmpound in conparison to

the aliquot not incubated with the conpound indicates

t ha‘he Aigkod of any af geimof toHé, perfigpmeddhs 4l tediline ombighottiroughput
%( ﬁé claims 5 to 9, wherein the amount of the

pheny thrazole 10 ligand 1 - P13K conplex is

determ ned by separating P13K fromthe i mobilized

PhaRY IntdthGZof gy bOlRkhs11 endd dei@éi@ﬂ%ﬁm cHBpARd i9 @el@f:ted from the
separated P13K or sug%g‘ uent term nation of

anSTavp 8?1‘1%%%'. 9f 5yn compoun S, Or organic synthetlc 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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11. The method of claim 10, wherein P13K is detected
or the anmobunt of P13K is 15 determ ned by nass

wospsmiswdet ry or i nmunodet ect49on met hods, pr ePET/ABROH7/006887

18.

19.

20.

21.

22.

23.

24.

25.

with an antibody directed agai nst P13K 12. The

met hod of any of clains 1 to 11, perforned as a nmedi um

or ahi gh iddntifyiga p RI3K dntemsting gompountizaccatdingiotany®fslaims 1 to 16,
any of gh?ins 1 to 12, wherein said compound is

sel ecte romthe group consisting of synthetic

conmpounds, or organic synthetic drugs, nore

pr &f) er alfbymfafald thevhteRblite e68pdlnd t6apisrmARetdd tohbsition.

smal | nol ecul e conpounds. 25 14. The nethod of any of

clainms 1 to 13, wherein the P13K interacting conpound

i s The RatB&d iofitanlyi dfoclainis51 tdHE, nbictema tlef PEK/ i0PI3H gamena and/or
1 §ﬁ3&4khyherein the solid support is selected from

the “'group consisting of agarose, nodified agarose,
sepharose beads (e.g. NHS-activated 30 sepharose),

| ateiqettfofl thiheHRrifitittbrd PIBK, 8mpRding RIS 08

particles. 16. The nethod of any of clains 1 to 15,

wherei n the phenylthiazole ligand 1 is covalently

cowpl eeovtidinghersteln steparpon tontdhingPI3K, net hod for the
preparation of a pharmaceutical conposition conprising

the steps of WO 2008/ 015013 -49- PCT/ EP2007/ 006887 a)

i dént icoptactingathe pBiteinpireparatiomyith phpmyithihzatecigadid gimmgobilized on
any of, ghy @garttlﬁldépcon ﬂ%@ﬁll(ﬁ@iﬁ) hatthRhtioRCof a phenylthiazole
mteraptmgEt ound to a_ pharmacetti cal conposition.

5 18. lipaed hetH3K compleryapd clains 1 to 17, wherein the

P13K is P13K ganma and/or P13K delta. 19. A nethod

for the purifigation of. P13K,. C ri sing the steps of

10 ) SprBting BE Rt oRe immaPuaes BRsaRhBonle dEArhg P13k

b) contacting the protein preparation with

oh Lt hi . . b ;

SRR AhRESt Baih 36 irher CHRBLIAE R R ol bty PIOK gamma and
phéenPBik doltd.e 15 |igand 1 - P13K conpl ex, and

The method 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.



c) separating P13K fromthe i nmobilized phenylthiazole
ligand 1. 20. The nethod of claim 19, further
woceaspnsgs ng the step of puri-f3gi-ng P13K ganma BAWEP2AD7/006887
/or P13 K delta. 21. The nmethod of claim20, wherein
said purification is perforned using a P13K gamma
26. spéfblefmcthadltolf oy yofamhaimsol ta 291 sikerein the sippscof f %Le formation of the
:phgr%qﬁfu&%lez Jigand ©1MEt pesik OLomBlexOfard ! frfBmed hfde?l essentially
her co r|S|ng after step c) the identification
ofI’V%?@ giral gadHPEapabl e of binding to P13K. 23. The
nethod of any of clains 19 to 21, further conprising

det ti.on .of . po trans Lpnal :
27. rodfee: Shii pbepiieno, Tad 3 S R Rl 3 FpR! Rerecting
19 comp@dpdswherei n after step c) either P13K and/or the
protei ns being capable of binding to P13K are
characteri zed by nass spectronetry i mmunodet ecti on
28. netlUse@s thezshensglthizzade Hgandol Qifth%mgnﬁﬁatlenaf FBK. to 24,
wherein the provision of a protein preparation
i ncl udes the steps of harvesting at | east one cel
contai ning P13K and lysing the cell. WO 2008/ 015013
-50- PCT/ EP2007/ 006887 26. The nethod of any of clains
1 to 25, wherein the steps of the formation of the
phenyl thiazole ligand 1 - P13K conpl ex are perforned
under essentially physiological conditions. 5 27. Use
of the phenylthiazole ligand 1 for the identification
of P13K interacting conpounds. 28. Use of the
phenyl thiazole ligand 1 for the purification of P13K



