WO 2008/015013 PCT/EP2007/006887 -1 Methods for the identification
of P13K interacting molecules and for the purification of P13K The
present invention relates to methods for the identification of P13K
WREHE&ETIAY >molecules and for the purification of P13K usingPCT/EP2007/006887
phenylthiazole ligand | as a ligand for P13K. Furthermore, the present
invention relates to pharmaceutical compositions comprising said
interacting molecules e.g. for the treAtment of cancer, metabolic diseases
or autoimmune/inflammatory disorders. Kinases catalyze the
phosphorylation of proteins, lipids, sugars, nucleosides and other cellular
metabolites and play key roles in all aspects of eukryotic cell physiology.
Especiallyjqhatsi ot dasrRaficlipich kineses pasicipaie iotbaisignaling
events which control the; 36 YRIQRHGRWEY diPgsgntiation and survival of
cells in response to extracellular mediators or stimuli such as growth
factors, cytokines or chemokines. In general, protein kinases are ‘
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(class IA: P13K alpha, beta and delta; class IB: P13K gamma; class II:

PIBKC2 alpha, beta and gamma; class Ill: Vps34 yeast homologue)
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overexpression or inappropriate activation of the enzyme. In all of these instances,
selective inhibition of the kinase is expected to have a beneficial effect.

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



-2 Mammalian cells are known to express three isoforms of the catalytic

subunit of P13K IA class (p110 alpha, p110 beta and p110 delta,

synonym "PI3K delta"). Class IB contains only one member (catalytic
WELBHRIWHich has been named p110gamma or P13K gam®fal/EBzaeidities 7

to its lipid kinase activity P13K gamma exhibits also a serine/threonine

protein kinase acitivity as demonstrated by autophosphorylation. The

study of genetically manipulated mick-in which the genes encoding P13K

gamma or delta were deleted give important information about the

phyS|oIog|caI function of these kinases and their potential utility as drug
Magrgatianivrbe kP 18R efam theeoisditaary triatsle!arsekhibitof PI3K 1A

cladis{irictivenbhepolyiesasuggesting:Revanspotertidikiiriapeutiass 1B contains
onl?@&?@ﬂﬁ%e?@c%ﬁl DRGSR 105 AR PEHRIALAL H}q)@ﬁaégmma

QL exam Ie P ammad ntggacro

e eficie
neu ﬁgﬁhlﬁlcl%rrzg u?oc ftes d'Fl a an |m%a|red 66{?# Xiniillis ItrageIﬂ?e(?rimonme
PrOHHAKBEFHEHIBA I e Pasreerhn BHpTHa e type affected in
P13K gamma deficient mice. The phenotype of mice lacking P13K delta

This sehéy acigsizeidally aniippRisd entof WhRRRABKeI GBS AN H PRI kit or
defiOWiRARL) ackion 1&5@%@%&%2&%& AARUKE PVBUNGHSSRONSR of these
i I(T\igletzkgr and oentl?J turre P arr?sa utlcal e5|9§35004 10, delta
RSO AT e w%e?’f/ggx eIk AT Sy detta are
qugl?fofrms #bib ﬁﬁ%léﬁcpmﬁsﬁéﬁ?ﬁimeﬁ%&h PrRiaEl d Biggapeutic
indogyest Mogantthepppautic dicationsn8hsioriséitensmappranascideadm.
Folargetis ROPhe traatme atafiautpimrpeipilommaians siseasesumediatednlay
aﬂ?#emm“’ﬁfg ek ai%%amo%%%%%“%@%W@?E%@%f%%% other cell
T A AL RRRER P ELRSAR: S SRR ARSYL s Lo Lgf et
is cHaEERARS WD ctigBRr2oosn Nefuiemnieaiimdurtions asbgypinh i & dominant
fupténe quibie dotrth e identifigatienandehasaoted Atiankef BiBKomhibkiidherisnt

PhirR R@YaI IR aLA NI e185 595 prefreably physiological forms of the
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isoform selective inhibitors are necessary (Ohasi and Woodgett 2005, Nature Medicine
11, 924-925).

One prerequisite for the identification and characterization of PI3K inhibitors is the
provision of suitabie assays, prefreably physiological forms of the protein target. In the
art, several strategies have been proposed to address this issue.

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



Another assay described in the art is based on the phosphate transfer
from radiolabeled ATP to phosphatidylinositol immobilized on plates. This
assay type also uses recombinant PI3K gamma enzyme but can be
performed in a high throughput mode (Fuchikami et at., 2002, J. Biomol.
Screening 7, 441-450). Yet another biochemical screening assay is based
on a competitive fluorescence polarization (FP) format using
fluorophore-labeled phosphoinositide (Drees et al., 2003, Comb. Chem.
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Screen %h}ébt@' 9I-2y1]-propionamide hydrochloride - P13K complex, -3a- ¢)
incubating the 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-N-[5
(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl]-propionamide

In viyrd ralohiositte e, PSS K isempddXawithoai give nitormpounthalador the identification

and selectivity profiling of PI3K interacting compounds as well as for methods for the
purification of PI3K.

Summary of the Invention

In a first aspect, there is provided a method for the identification of a PI3K interacting
compound, comprising the steps of

a} providing a protein preparation containing PI3K,

b) contacting the protein preparation with  3~(2-{2-[2-(2-amino-ethoxy)-
ethoxy]-ethoxy}-ethoxy)-N-[5-(4-chioro-3methanesuifonyl-phenyl}-4-
methyi-thiazol-2yl]-propionamide hydrochloride immobilized on a solid
support under conditions aliowing the formation of a 3-(2-{2-[2-(2-amino-
ethoxy)-ethoxy]-ethoxy }-ethoxy)-N-{ 5-(4-chloro-3methanesulfonyl-phenyl)-
d-methyl-thtazol-2yl}-propionamide hydrochloride — PI3K complex,



d) determining whether the compound is able to separate P13K from the
immobilized 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-N-[5-(4-
chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl]-propionamide
hydrochloride. In a second aspect, there is provided a method for the
identification of a Pl 1K interacting compound, comprising the steps of a)
providing a protein preparation containing P13K, b) contacting the protein
preparation with 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-
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provide8yditddReedsor the identification of a P13K interacting compound,
comprising the steps of: a) providing two aliquots of a protein preparation
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and

c) detecting the 3-(2-{2-[2-(2-amino-ethoxy}-ethoxy]-ethoxy}-ethoxy}-N-[5-(4-
chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl]-propionamide
hydrochloride — PI3K complex formed in step b).

In a third aspect, there is provided a method for the identification of a PI3K interacting
compound, comprising the steps of:

a) providing two aliquots of a protein preparation containing PI3K,

b) contacting one aliquot with the 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-
ethoxy p-ethoxy)-N-{5-(4-chloro-3methanesulfonyl-phenyh)-4-methyl-thiazol-
2yl}-propionamide hydrochloride immobilized on a solid support under
conditions allowing the formation of a 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-
ethoxy}-



phenyl)-4-methyl-thiazol-2y1]-propionamide hydrochloride - PI3K complex,
and d) determining the amount of the
3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
ethoxy)-N-[5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2y1]-
propionamide hydrochloride - PI')3K complex formed in steps b) and c¢). In
a fourth aspect, there is provided a-rsiethod for the identification of a P13K
interacting compound, comprising the steps of: a) providing two aliquots
conyiisiy gy e OH At lbast dmetbaticsulitairiipgdR $ B -niktintuhbatinig ghe
aliquot W}%@r%mwgm@gdgm%%ﬂgﬁg@ cells of each aliquot, d)
lysing the cells in order to obtain protein preparations, e) contacting the
protein preparations with the 3-(2-{2-[2- é}ﬁammo -ethoxy)-
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3-(2-{2-phdRyaminedthakig-etiXybethioxyiide hydrochloride — PI3K complex,
ethoxy)-]N45-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2y]]
propionamide hydrochloride - P13K complex formed in each aliquot in
step e). In a fifth aspect, there is provided a method for the purification of
Pl 3K, chrisprising the astepntoff dhprolAdind a(Brotein pibpayatdrxy | -ethoxy}-
containiqgdd 8K [5)aofHREH B RPESRIBRIGRARIPA-Wikthy] -thiazol-2y1}-
3 (22 [ ARMING SRMMBINAYI 13K complex formed in sreps b a
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ethoxy}- et oxy)-N-[5-{4-chloro-3methanesulfonyl-p
2yl]-propionamide hydrochloride immobilized on a solid support under
In hnditiorgallomving ithe derdedtiomahad3igp d2-[2e(@anine-efhoRlPkeihxydting

corBfaaxy HethexyinNie-¢dghbpro-3methanesulfonyl-phenyl)-4-methyl-thiazol
- 2y1]-propionamide hydrochloride -PI3K complex, and c) separating PI3K
from the immobilized 3-(2-{2-[2-(2-amino-ethoxy)-ethoxyl-
ethSRy REINGBS-Kq3Liaue SrUBHER sAek alftsayt ﬂl?e‘??ji)cﬂni;ﬁ@t‘l‘?ﬁl Rhikzol
- 2yl]-propionamide hydrochloride.
b) incubating one aliquot with a given compound,

¢} harvesting the cells of each aliquot,
d} lysing the cells in order to obtain protem preparations,

e) contacting the protein preparations with the 3-(2-{2-[2-(2-amino-ethoxy)-
ethoxy]-ethoxy}-ethoxy)-N-[5-(4-chioro-3methanesulfonyl-phenyl)-4-methyl-
thiazol-2vi]-propionamide hydrochloride immobilized on a solid support
under conditions allowing the formation of a 3-(2-{2-[2-(2-amino-ethoxy)-
ethoxy]-ethoxy }-ethoxy)-N-[ 5-(4-chloro-3methanesulfonyl-phenyl)-4-methyvi-
thiazol-2yi]-propionamide hydrochioride — PI3K complex. and

f) determining the amount of the 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
ethoxy)-N-[5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl}-



In a sixth aspect, there is provided the use of the
3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-
ethoxy}-ethoxy)-N-[5-(4-ehloro-3methanesulfonyl-phenyl)-4-methyl-thiazol
-2yl]- propionamide hydrochloride for the identification of PI3K interacting
compounds. In a seven aspect, there is provided the use of the
3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-3¢ -
ethoxy}-ethoxy)-N-[5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-
2yl]- propipivanidde hydredhitoride-for e utificatiomefiPL 34cH alapmiply step
with this,need, the disclosure provides in one embodiment, a method for
the identification of a P13K interacting compound, comprising the steps of
a) providing a protein preparation containing P13K, b) contacting the
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steggu@port under conditions allowing the formation of an phenylthiazole
ligand 1- P13K complex, c) incubating the phenylthiazole ligand 1- P13K
complex with a given compound, and -4- d%;—? rmining whether the
confPoua S B61a R P ATSRAAR SN S kibilized phenyithiazole

ligand 1. In another embodiment, the present disclosure relates to a
methpddeittagrigentifieatonmeépari s s itteracting compaurdeGompLisiagy |-
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another odiment. . isclosure pr s.a method for the
identific%e)(lﬁg_r%) éOE’afé e%%(ﬁ%@ﬁﬁ&%:%ﬁ%ﬁfnc ,né E%Xﬂr?gf};lg the steps of: a)
providing two aliquots of a protein preparation containing P13K, b)
contactisganeng|itjiét Wit pirenytthibiZolksl |igahd 3- [BrAebilizec b solidhxy]-
-Supportdinder capgiions allowing.ihe fasmatian Risn Ry hiazaler-thiazol-

ligand é “13{I)< %%rg]ﬁg'gé(hc rcomgrcggg the other aliquot with

phenylt ?é}gfe‘?igan immobiized 6h a solid support and with a given

compound under conditions allowing the formation of an phenylthiazole
In digand dsprd&3Keentplexyaiad the use of the 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-
ethoxy}-ethoxy)-N-[5-(4-chloro-3methanesuifonyl-phenyl}-4-methyl-thiazol-2yl}-
propionamide hydrochloride for the identification of PI3K interacting compounds.

In a seven aspect, there is provided the use of the 3-(2-{2-[2-(2-amino-ethoxy)-ethoxyl-
ethoxy}-ethoxy)-N-[ 5-(4-chloro-3methanesulfonyl-phenyl}-4-methvl-thiazol-2v1]-
propionamide hydrochloride for the purification of PI3K.

To comply with this need, the disclosure provides in one embodiment, a method for the

identification of a PI3K interacting compound, comprising the steps of
a) providing a protein preparation containing P13K,

b} contacting the protein preparation with phenylthiazole ligand 1 immobilized
on a solid support under conditions allowing the formation of an
phenylthiazole ligand 1— PI3K complex,

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

compound, and



d) determining the amount of phenylthiazole ligand 1-PI3K complex
formed in steps b) and c). In yet a further embodiment, the disclosure
relates to a method for the identification of a PI3K interacting compound,
comprising the steps of: a) providing two aliquots comprising each at least
one cell containing P13K, b) incubating one aliquot with a given
compound, -5- ¢) harvesting the cellsiof each aliquot, d) lysing the cells in
order to obtain protein preparations, e) contacting the protein preparations
withdpheleydthiadale ligatidd mobiligechdria sokd suppeitanddBk. from the
conditiopg-aloyying He-farmation af.an phenylthiazole ligand I-PI3K
complex, and f) determining the amount of phenylthiazole ligand t- PI3K
complex formed in each aliquot in step e). In the context of the present
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assays, e.g. in competitive screening assays as well as in methods for the
purification of, PI3K. The structure of phenylthjazole ligand | is given in
Figite P VLRSI R B el BR FRE RS é0<
(3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-N-[5-(4-
chlasp-Z-saethanesidiprybinheayllAronethi-ghiazalntyll-prapipaanidelobilized
which aggording 19 %&%Mﬁ? J‘W&C*@&%gﬁﬁ‘& 698&3?%'(9%;]{}%{%1%%90\7«111% the
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coupled to a suitable solid support material via the primary amino group

anddye ysedifas the iseiatianafibinging ProteiRseobng SyrthesisOkep b).

phenylthiazole ligand I is described in Example 1. According to the

disclosure, the expression "phenylthiazole ligand I" also includes _
In %&%’ﬁbﬁﬁ’@@@ﬁ?ﬁ%@ﬁ&ﬁ?@ﬁé‘hﬁﬁ%‘éﬁ@ Brathwhich Hevdandigion et P13k
intqrreferabbrooupteddmpeimittbgermsaitbeing part of the cyclic structures,

for linkage to the solid support. Typically linkers have backbone of 8, 9 or

10 atoms. The linkers.may contain either a carboxy-, hydro
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"phenylthiazole ligand 1" also includes compounds having the same

N-[S:{4-ecraiBepethaiesulfoilyl gheenyhiskole ligand 1 immobilized on a solid

methyl-higz ok 2xlpronienamide GIfDHE GOMPSE 3PASRAINKEE85ib8igand

N-atom’lg'gf?ﬁ( compi

plex,

¢} contacting the other aliquot with phenylthiazole ligand 1 immobilized on a
solid support and with a given compound under conditions allowing the

formation of an phenylthiazole ligand 1 PI3K complex, and

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

In vet a further embodiment, the disclosure relates to a method for the identification of a
PI3K interacting compound, comprising the steps of:

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

by  incubating one aliguot with a given compound,



CI-C8 alkylcarbonyl or a C1-C8 alkylaminocarbonyl, either of which being
optionally substituted by halogen, hydroxy, amino, CI-C8-alkylamino,
CI-C8-alkoxycarbonyl, CI- C8-alkoxy optionally substituted by hydroxyl or
CI-C8-alkyl optionally substituted by -6- hydroxyl or halogen. Furthermore,
this expression also includes compounds as described above which have
instead of the 4-chloro residue another halogen, e.g. bromide or which

are further substituted at the phenyl ring, e.g. by halogen. Furthermore,
instead ahthestimethand!seifemi ghigupt, also another group like a hydroxyl,
carboxyl or CI-C8 alkyl group, optionally substituted by halogen, may be
present. In l.an es peﬁlallry eferregltemboglment com ounds falling under
the xprgsélg 1¢: Cﬁesnyif 182018 gghndp TSR REREEE Fom the group
consisting of 3-(2-{2-[2-(2-amino-

ethexy)- e@hmcyihgﬂhew}ﬁeth(pxglpaMtﬁBr(mﬁh{qrh)eﬁymeﬁlzaJaﬂsgdfﬂnylmheayi)zed
-4-methyj; t@a%Bhgy'sl moﬂﬁﬁé decbb(&iﬁ%logggwmg the formation of an

2tﬁ20>£;2/)[§1“%§ ?ﬂ} %Fop efﬁg’%}éuem%/}\(ggh%%4 methyl-thiazol-2yl]-pr

opionanide, and compounds with the same
N-[5-(4-chlerordimethanesulonyimbbeiyhi-ddretiyhd 1— PI3K complex formed
thiazol-2yll:prop] m;gg,[e%og which are only further substituted at the N-
atom by C1-C8 alkylcarbonyl or CI-C8 alkylaminocarbonyl, either of which
being optionally substituted by halogen, hydroxy, amino,
In ti31c@8eatiylainesSit GBchikuxy dabo hytnGlEgsalebxjowptibagipenyithiazole
hga%@lblsﬁ‘s'bﬁql’im hyghaxylies &laGiSsalleyLoptionaly aubsiiitertma hyshaeiddring

assd %'Ogenzﬁgg%ﬁ@% 04 Se rﬁgi%”éa@'qs%o&% Faﬁ%ﬁ%{&? 95'1581% %‘&rlgcatlon of

eémbers o omprising class IA 13K
3%nd delta), class IB (e. g P13K gamma), class Il (e.g. PI3KC2 alpha, beta
and gamma) and class lll (e.g. Vps34 yeast homologue). The sequence of

q@@m@m%l%% %ﬂ@ﬁ@lﬁa(ﬁﬂ@i@%é@ﬁ@m)ﬁgng‘uﬁmﬁm @ﬁdaﬁﬁs'fébiﬁ;ﬁwﬁ@ is a

in. Fl C man P delta ber ass JA
SUbSt%n in A ure Erd‘%g%%ﬁaénﬁ?géen dli Clost f n'h g'e%ss%)l N 3--
chl @F@m@%@&@@@lﬂé@%ﬁ?h&%ﬂaﬁ aaf'dhﬂtﬁ@%rbgérﬁl@mmafmﬁwwm& according
to laypredsion especiailyithchudbs funeotionaity dctivetideriMativesthirdef; counter

IOHM@E%BAM%W@ fragmentsdhareef pars@ﬂh@mlge&eemqﬁe&lyz%a%r@ﬁgm

ncoded tlg%nucleli: g(%ld that brldl s to the nu Ie| aC|d encodin
1 can e co alen & 4 switaBle sodﬁ ﬁ) o§ n}a elkﬁ the Hmary amino
pro ein owsrln ency conditio refera y, fede oW

mgmﬁgbh@yla%hmﬁéb% iiice C’rﬁ;}bﬂ@ﬁ%&tﬂ’éﬁt‘?ﬁ?& Bl BoepTisinghgmYshiazoie
ligdatmanidelesti &8 CinS G maMplris-HEE¢pidir D o St MifsEdsAre). G2%0eRMBssion

“phgn%%a@é@"li]gggdjgmgigﬁ'ﬂ?c%'ﬁ?eg %@m%ﬁ&e%@%g% identical core but
which have another linker, preferably coupied to the mitrogen not being part of the cyclic
structures, for linkage to the solid support. Typically linkers have backbone of §, 9 or 10

atoms. The linkers may contain either a carboxy-, hydroxy or amino-active group.

Therefore, in a preferred embodiment, the expression “phenyithiazoie ligand 17 also
inciudes compounds having the same N-{5-(4-chloro-3-methanesulfonyl-phenyl)-4-
methyl-thiazoi-2yl}-propionamide core but comprise another linker at the N-atom, e.g. a
C1-C8 alkylcarbonyl or a C1-C8 alkylaminocarbonyl, either of which being optionally
substituted by halogen, hydroxy, amino, CI-C8-alkylamino, C1-C8-alkoxycarbonyl, C1-
C8-alkoxy optionally substituted by hydroxyt or Cl1-C8-alkyl optionally substituted by



10% (wt/vol) dextran sulfate for 18-20 hours at 40C, 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 -7- hours at 55C, and 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 60C. Phenylthiazole ligand 1 is a ligand for all isoforms of P13K (see

above). However, throughout the distlosure, it is preferred that PI3K is

PI3K gamma or PI3K delta, especially the human isoforms thereof. In
hydsoxwe @mbiodimehtstbénerdisblosurecfivse aalsroteihugee paratiomdo nsadahag bed
aboRd 3Milsh REOVIdREGINE Metherls:of thedpresenheiseioseie €anthemide or which

are%egg suth}a@g‘ Ote' rPJFP?ra“O” 33 IR0 u%‘]&%;r'%cré‘sl'i%@&&‘%f the

|s SO aration. Exarﬁ es include a fiquid
mewﬁszﬁjﬁ@lgf%vév%wpré@n@mah@agrygatél g ﬁabﬁr&r%w |f§a¥>@XWh%hC1 -C8 alkyl
grogpainsiadt albpricteindphesernintieberigisahtell or a combination of
several cell lysates. The term "protein preparation” also includes
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S are e ar
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andp mwgizs)w;me rfﬁétl\?él?? aid Ms@gﬁ@c{rmﬁ@wwéwbm%\é)cﬁséafthvi-
thidseebielowpiGalhlysates omdrtal cell Ifisaiesstanibaabiained bytdsolating-C8
alki}ﬁZ rr\@é)%g[“éll%sz (%rgt gﬁ%ﬁlﬁﬂgxcﬁiﬂ&gﬁggﬁgg Ehb%%ﬂfig%r%f@%ﬁeﬁg) Hirshindited
e (<R ol Ll TS S b A O B o o
optmlzamlsﬁb@nr@%ft@@emeﬁéhqrdﬁi Kisreindlientiowllisvicimtadt bprbfde@rgl or

haléigdirotein Science”, Editors: John.E. Coligan, Ben M. Dunn, Hidde L.
Ploegh, David W. Speicher, Paul T. Wingfield; Wiley, ISBN:

0-471-14098-8). In addition, protein preparatlons an be prepared
AcRatisniidls oY SR eSSl Rierey eRPIBRIRGSP di‘i“?f’i%fés fﬁ%&fé&s family

corgpritirasciyto platngicPos it diven protdisltn (Giegstd? (4.8 Bldbeeliuiae), class 11
(e. S racHQ@ALRA0hIISsHE GultHEe Helsdn ICusentRriacals i RsaigiR).
Science", Editors: John.E. Coligan, Ben M. Dunn, Hidde L. Ploegh, David

W. Speicher, Paul T. Wingfield; Wiley ISBN 0-471-14098-8). -
The sequence of human PI3K gamma (the so feu only known member of class IB) is given

in Figure 4.
The sequence of human PI3K delta (a member of class [A) is given in Figure 5.

According to the present disclosure, the expression “PI3K™ relates to both human and
other proteins of this family. The expression especially includes functionally active
derivatives thereof, or functionally active fragments thereof, or a homologues thereof, or
variants encoded by a nucleic acid that hybridizes to the nucleic acid encoding said protein
under low stringency conditions. Preferably, these low stringency conditions include
hybridization in a buffer comprising 35% formamide, 5X SSC, 50 mM Tris-HCt (pH 7.5},
5 mM EDTA, 0.02% PVP, 0.02% BSA, 100 ug/m! denatured saimon 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 Trs-HCIL (pH 74), 5 mM EDTA, and 0.1% SDS for 1-5



Furthermore protein preparations from body fluids can be used (e.g.

blood, cerebrospinal fluid, peritoneal fluid and urine). For example whole

embryo lysates derived from defined development stages or adult stages

of model organisms such as C. elegans can be used. In addition, whole

organs such as heart dissected from mice can be the source of protein

preparations. These organs can als®d be perfused in vitro in order to

obtain a protein preparation. Furthermore, the protein preparation may be
hougspiteParation veshagiryaridiendsichistiag dieen YeCortoimntely-Pfddnteds) 5
myvMathodsfaraheproduetianrs efieeandpiant proteins in prokaryotic and

eukaryotic cells are widely established (Chapter 5 Production of

Recombinant Proteins in "Current Protocols in Protein Science", Editors:
Phepsiihiagolechiggah, iBisnMiBtfhHoHIbs eI BRRGh, Bakid e apwighdiowever.
thrcRgb . Wingfieldsuiley, is1 9855 1SBNLD-F73IK1409838). taramreferiBdk delta,
esﬁ@@gdg{@ggﬁ@ﬁtﬁ@@g{b%@fthe disclosure, the provision of a protein

preparation includes the steps of harvesting at least one cell containing

P13K and lysing the cell. Suitable cells for this purpose are e.g. those
In some gmhediBefierd e diBdrsYE (BT A Br It apatatiphecyigining PI3K is
proMéribéis ohthieoPUKS familyramexdpressed icemost petfsrarnd tissuesy RiSKin

preSRIRA ds QVQB%%B%HY::Q%P@S%% insGalisppithe he mgit%"?ﬂ(ﬁ%/ﬁ@fﬁranon
Exa(mlrg QranocyIes: s hages éPﬁStC il and pig {e'Ets) “tﬁJSPcé] lysate
diom ocytes ASCUIAr Smooth mustle and vascu eplt?lgﬁ I] Y
whlpmra@wa @wiqﬂzmmw@@smsé@ WitBingGRB G Gt Bhprasg Rever al cell
lysdpmplieaytes; greeil peypes:and aiastedlidesTdiesefare pinia grefersad
embodiment, cells isolated from peripheral blood represent a suitable

bIO|O ical ggﬁ% al, Procedures for the‘preparatlon and culture of h

m
Th ﬁﬁﬁeﬁ Syt T C R R NI TIN f#BP?{eﬁéF%%E?a ctected
on BYseidrPEs) Riebegitélly krdwdip\E BRI gsafChbprERd peepytdlioh . In
cas@AchCRIBUI6sQf dputiAD idyrphoe e Kin GireniRrotqdals riGeliRieleghce of

Saldl?%% fl%g %Mlee}ﬁé%eﬁﬁﬂéd'% )arF RlorGRa! &f@egﬁ!ﬁ}{(}% acgﬁglli antlbodles are

centrl ation is a metag 2Ol‘t e separ% mphocytes from
g

n of |
knoggo LB PoARASHONS (B ErtnrBeyted &n&%ﬁﬁ&m%%’é%)%ﬁhnéﬁ% - Biol
ChégmpRocyfdss3p8ptilatidizsnesinde igetateasyiaptssipmgttifid/ellcsulfabe used
(sed@BRRYQrs 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 -9- cells that are bound

Celby titse nfiBbties (b3 seikctioRp FhE sBlatedf HiHpiiaeypecanclies (c.g.

nucleus, mitochondria, ribosomes, golgi etc.) first and then preparing protein preparations
derived from these organelles. Methods for the isolation of cell organelles are known in
the art (Chapter 4.2 Purification of Organelles from Mammalian 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).

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).



cells can be further cultured and stimulated by adding antibodies directed

against the T- cell receptor or co-receptors such as CD-3 to initiate T-cell

reeptor signaling and subsequently phosphorylation of P13K (Houtman et

al., 2005, The Journal of Immunology 175(4), 2449-2458). As an

alternative to primary human cells cultured cell lines (e.g. MOLT-4 cells or

rat basophilic leukemia (RBL-2H3)-gells) can be used. RBL-2H3 cells

cells can be stimulated by cross-linking the high-affinity receptor for IgE
Fur(keepstgnRbibyrepattivalsitantigenditodndaceactivaiiog. ofdl3ke(atopinal
flui8t AridQ08 sliidamunlel 77(1): 147-154). In a preferred embodiment,

the cell is part of a cell culture system and methods for the harvest of a

cell out of a cell culture system are known in the art (literature supra). The
Forcheiew of tHe kefimlilmATsijcdelsevacof the eipres slevr bperk sieRseedit adult
stafd B {onbae emguneanhaidnesprotdinadss pendipalydpiesaditiothelagl efcans such

as IRARICEs I QIORE P driering M@@m%eaogm%&ﬁ@&% suitablestartings can

system for the methods of the dlsclosure methods like Westernblot,
als‘b%ﬁeﬁ%ésﬁ LRGSR &%fééﬁ@nar%ré){ﬁ%%reﬁ%ﬁﬂ%bmts and

DNA-microarray methods ("DNA chips") might be suitable in order to
ru;@&mﬁmmahwbatw argpeiprotein okintereshispresenkinitherasi Tech has
bee?h RIS r‘i*a‘ﬁteﬁ ”p ?X&@%&ﬂ@ﬂy?&cﬂ% by, &H&a%ﬁp%?e%ﬂb%ﬁmxo Eins in

e In vivo ora |ven drug needs tq he analyze th en cellsor

Profa(98ls n%39 t?@lgaér@a&dcm WHiER Vi Be S0 RS e S et t bioclition of
Reqenthigrandlotytes or h@mr@@lIéﬁr@yn@bnmaﬁmf@ntﬁ@l@h@cidaﬁdﬁm plotwin E.
ColRtgesmediaing Unwapedside e iasiz the sliiefdissdel maybefield; Wiley,

199%” d |nyh Iaég%flde effe_ct is_observed (e.q. cardiomy_cytes, _
vascular smooth muscle or epithelium cells). Furthermore, it is envisaged

within the present disclosure that the cell containing P13K may be
In obtafarddfronbadioeganistiy exgthoyhidpby. wmiresporidingrenetivods: arerotein

prefBANELIThRBAIhE ABXAMPIR R RIORSYeis Actliaanestia RigGe dur USRI {Qing
obtain a small amount of tissue, which can then be examined

meiscroscoplcally or with biochemical methods. Biopsies are important to

diagnose, classify and stage a disease, but also to evaluate and monitor
Suidiblg tedatfoentis Hxphis encomphssedaithinttbeipreseatoksdiosund thatlk3
farrmﬂftg?eh@{]yl%%éeﬂc the-alleastone %&Kthﬁﬁwsaﬁ% Rerprmedin most cells and

sm% eousl| Howefver it 1 e%referr?d tlh%t tge cef‘ll is. first
USSHSrveSte Fam ?hlé RS ergﬁéf'ie T f: éar%sy in cells of the hemafopoietic system (e.g.
granulocytes, macrophages, mast cells and platelets} but also in cardiomyocytes, vascular
smooth muscle and vascular epithelium cells. PI3K delta is ubiquitously expressed with

pronounced expression in lymphocytes, granulocytes and mast celis.

Therefore, in a preferred embodiment, cells isolated from peripheral blood represent a
suitable biological material. Procedures for the preparation and culture of human
lymphocytes and Ilymphocyte subpopulations obtained from peripheral blood (PBLs) are
widely known (W.E Biddison, Chapter 2.2 “Preparation and culture of human
iymphocytes™ 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 biood ceil populations (e.g. erythrocytes and granulocytes). Human
lyvmiphocyte 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



Methods for the lysis of cells are known in the art (Karwa and Mitra:
Sample preparation for the extraction, isolation, and purification of Nuclei
Acids; chapter 8 in "Sample Preparation Techniques in Analytical
Chemistry"”, Wiley 2003, Editor: Somenath Mitra, print ISBN: 0471328456;
online ISBN: 0471457817). Lysis of different cell types and tissues can be
achieved by homogenizers (e.g. Pater-homogenizer), ultrasonic
desintegrators, enzymatic lysis, detergents (e.g. NP-40, Triton X-100,
cel CHAPSSDG)d bgniatie shablkiepgatedviseediagand thavwsogial &mphocyte
cel GAUBPINAHAM Q! ét}%%m@qqmﬁ@r@%&%m%@&m%%é&% against the T-

disclosure, the protein preparation conjtaining P13 ontacted with the
cel ool TSRHIT b et Ot ol libpeLindtss EorifgHEE and
subsfieneiily thehfopiemierion apheiylthiddewsmaandt 2pP13Eomphex. Jertnal of

Imptesentdiselasures sheissnm "a phenyhhiazole ligand | - P13K complex”
denotes a complex where phenylthiazole ligand 1 interacts with P13K,
e.g. by covalent or, most preferred, b g covalent nd| The skilled
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lid support on an |mmob|I|zed phase and pouring the lysate onto it.
In another preferred embodiment, it is also included that the solid support

In &Sﬂfb@@élﬁé%%@lﬁ@ﬁ{n afadcemixg@éefdtbfta%&eHdﬁ%@éesyslféﬁhﬁn%omaxb@i for the
non- valfﬁnt T B% ehtu)%ndslnsgebetwq{enVghenglthla l% andlan
r

har }_if{‘l a cetl Gu 1M ar nhm ure S
IS, €.g., via sa |dges rogen S rop IC IN erac > or a

combination thereof. In a preferred embodiment, the steps of the
Théarmatiost ofi¢hve! phehylihiazolepiganch1th P i3itresrinplexX Bigkpesrfiormiedias to be
ensHRGEL8SER! %M@Wﬁ%ﬁl@ﬂ;‘&% ‘fa%l;‘é {tQH%hI E&P@N&%esiﬁtgr%ﬂ@%@ﬂ%ﬂme
h ithin cells is d%scrlbed J@;’Pet%%rg.998§ Pettyh, ghapt A d; CP wre.,
WhS b/ E5 5T B TIEP UG Io05E8 7L 1t 5 T JEh acmso 08
mems%yI%s%,stsﬁé@@ﬁéﬁ%b@?%ﬁ?ﬁfé&c@@%t%%tsamﬁéﬂfﬁah@wmﬂﬁs and
DNV -famatay(etshGurieDhNArothaads) imGel Biology:Glepinightlc2003 dotimine

whidfley, %%rgm{@ﬁ MHgRLR £e5RIMAA DRI ¢c$0,1002/0471 1
43030:¢cbOIOIs000nline Postlng Date: May, 2001Print Publication Date:

October, 1998).
The choice of the cell may also be influenced by the purpose of the study. If the in vivo

efficacy for a given drug needs to be analyze then cells or tissues may be selected in
which the desired therapeutic effect occurs {e.g. granulocytes or mast cells). By contrast,
for the elucidation of protein targets mediating unwanted side effects the cell or tissue
may be analysed in which the side effect is observed (e.g. cardiomycytes, vascular

smooth muscle or epithelium cells).

Furthermore, it is envisaged within the present disclosure 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.



The contacting under essentially physiological conditions has the
advantage that the interactions between the ligand, the cell preparation (i.
e. the kinase to be characterized) and optionally the compound reflect as
much as possible the natural conditions. "Essentially physiological
conditions" are inter alia those conditions which are present in the
original, unprocessed sample material - They include the physiological
protein concentration, pH, salt concentration, buffer capacity and
It ipostetrarstadiondlimbeificationgisofdhecpictehyshavalwed. dhbaerirast one cell,
the 'i?%%?ﬂ@%mﬂ%iﬁﬁé&mi%\ﬁéﬁ% i@%ﬁ%@iyi&eﬁ%@‘%ﬂ%@%@@aiiﬁaﬁrst
hartgsttggsa% dnhthesg“ Il‘th| |I1VJ£16% organism, wherefrom the sample is derived,
bt essen%lael?y &&flike’ conditions or conditions close to cellular conditions.
The person skilled in the art will, of course, realize that certain constraints
Methads dtisehd g koo thellexpe timentdh sat-up hichavibdeviemit Shynldagieparation
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"esSentially phHysiological condjtions” as used herejn. In summary, it IS to
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to conditions close to physiological conditions, as e, g. found in natural
Ac&slis: but dlgeeﬁxaﬁbmﬁﬁe;ﬂsaﬁikﬁdl@awég tlttaa};ib@ﬁe SRPEILONS @ Adentiqati is
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7.6, 5 mM divalent cation and often include 0.01-1.0 percent non-specific
In REQYRIELE s BShd, Anbqpmionicatisnaanidbwesans NPk TidtaprXtQRhotes a
c anxogf 1nrg & lpég % qtdzlojﬁnu?i” %t ?bgyetrgdp O\:*I\'fé %%Kty icaﬂ¥ %’QJ%TG%’[ZS/P most

“MotimeNolime .%or gé’ne%?gui ance, the §Ilovxf|n‘g %é'ﬁ‘e‘re aequous

prefsirditidnaotrrs)y HenappliEasle: 10-250 mM NacCl, 5-50 mM Tris HCI,
pH5-8, with optional addition of divalent cation(s) and/or metal chelators
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conditions" mean.a rom. 6.5 referably from 7.0 to 7.5, an
fom&‘ra Bt é%rec e }1 rg tela} (])Iigﬁ%drﬁ 10%%87%80%@ ,e X|Dreferably from 25 to 50

mM, and / or a concentration of monovalent salts (e.g. Na or K) of from

In 120 tonls’d mMihpreferahly diS@ sk, DivalentsdlisidergedidionGa}iimayng the
forfHHHRR L PRPLESPILALAFRNC R AHRR R o QM M RTRierahin | fR ferably
sucg]%'l(\gr?ge Eg'ﬂo@%ﬁ% This includes the possibility of having the solid support on an
immobilized phase and pouring the lysate onto it. In another preferred embodiment, it is

also included that the solid support is in a particulate form and mixed with the cell lysate.

In the context of non-covalent binding, the binding between phenylthiazole ligand [ and
PI3K is, e.g., via sait 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 (Floward R. Petty', Chapter I,



preferably the buffer is selected from the group consisting of Tris-HCI or
HEPES. In the context of the present disclosure, phenylthiazole ligand I is
immobilized on a solid support. Throughout the invention, the term "solid
We P81 ERates to every undissolved support being able to haiYERiHZ&&SS7
small molecule ligand on its surface. According to a further preferred
embodiment, 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.
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coupling, t e matrixes can contain active gro |’os such as
ﬁfob?ﬁﬁﬁe etc. to enable the coupling reaction with the phenylthiazole
ligand 1. The phenylthiazole ligand | can be coupled to the solid support
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physiological conditions” relates to conditions close to physiclogical conditions, as e. g.
found in natural cells, but does not necessarily require that these conditions are identical.

For example, “essentially physiological conditions” may comprise 50-200 mM NaCl or
KCI, pH 6.5-8.5, 20-37°C, and 0.001-10 mM divalent cation (e.g. Mg++, Ca++,); more
preferably about 150 m NaCl or KCl, pH7.2 to 7.6, 5 mM divalent cation and often
include 0.01-1.0 percent non-specific protein {e.g. BSA). A non-ionic detergent (T'ween,
NP-40, Triton-X100) can often be present, usually at about 0.001 to 2%, typically 0.05-
0.2% (volume/volume). For general guidance, the following buffered aequous conditions
may be applicable: 10-250 mM NaCl, 5-50 mM Tris HCI, pH5-8, with optional addition
of divalent cation(s) and/or metal chelators and/or non-ionic detergents.



phenylthiazole ligand I - P13K complex (second aspect of the invention),
or the determination of the amount of the phenylthiazole ligand 1 - P13K
complex (second, third and forth aspect of the invention). In the method
according to the one embodiment of the disclosure, the detection or
determination of separated P13K is preferably indicative for the fact that
the compound is able to separate P 23K from the immobilized
phenylthiazole ligand 1. This capacity indicates that the respective
Prefroshpoundimterdbtspipyeferailyl bindsitoRUKmudnich isHindicétore fositse 7.5,
preﬁ%@@%lﬁ pPEﬁEB'@‘:S_',” e{?ﬁe_/embﬁ@m%mh t&ﬁ‘lﬁ%ﬁr‘]ﬂ?ﬁéﬁ%ﬁ}f)@ﬁ?x%gdgﬂf {9 HremM,
ecgnd.aspect of.the jnvention, the phenylthiazole liga -P|: i
Pre R Thrase ST e Ao eEIed Sl e Nagr 10
of frat SeeAchMprEYiPTefrTiely freferdBlyndicates ihae th b Aigotingay desher
be metaompletelycithibiicihe féronation of thel corafetakyOnithe atherdiameinifmore
pre{%?alﬁg MRISXAS TRy 9&%&4@%&%@%}8% SRIEsHmally A stfens: iniesagtor
with P13K, which is indicative for its therapeutic potential. According to
the methods of the second, third and forth aspect of the invention the '
In therrouraofiépbrspgitieblauigahey higwlediapex forimeentilineg he: solid
suppoethoerisisleteminededige neratrihedsiss agpaiex tuthepresenemdibibied
supfERPEAHNG HRTAGHARk S, ITiReh theSippags e  sanectie. compound
Interacts with P13K, which is indicative for its therapeutic potential. The
detection of the phenylthiazole ligand I - P13K complex according to the
Acwedondoaspetopthiradestibeloantbdpertbichiedrioyt ishetptatseledn the group
condidtinpdiesgitretesbagrinalaRi3K anteosuibable (eadamisysiRMeddpharose),
According to %pl%e_r [ kﬁ%ggpg Lgf} e second aspect of the
late%v%n"[%)%%thg pﬁeny\gt%%zg%{e |ga1ndgl d lI%I' 3K complex complex is
detected by determining its amount. In the course of the second, third and
Phefgrithiasplect ghitthe imentioreitibprefehedoinbtsupbaK stiseparatba o non-
coviignimmaobilizech RhepylthinzolerligansidsiRowe b iodeisiming: e damagnt to
f th phep]ylthiazole ligand 1 - P13K complex. According to the
Stepgawiﬁn matrrces., . . . . .
isclosure, separating means every action which destroys the interactions
between phenylthiazole ligand | and P13K. This includes in a preferred
Pre embbditneph¢hel tiatiois bERIBK ifronvihatimnoabikzed thenitthigraid.
, ligand 1. The elution can be achieved by using non-specific reagents as
escribed in.detajl below (ionic strength, pH value, detergents)..| .
Be TS r?,fo}génﬁb% eréataeﬂaxv{\e, § e%ogtggmaggﬁ% FIOHPS Sach 95 &ﬁ&rbarbodﬂmde
etc. to enable the coupling reaction with the phenylthiazole ligand 1. The phenylthiazole
ligand 1 can be coupled to the solid support by direct coupling (e.g. using functional
groups such as amino-, sulfhydryl-, carboxyl-, hydroxyl-, aldehyde-, and ketone groups)
and by indirect coupling (e.g. via biotin, biotin being covalently attached to
phenylthiazole ligand ! and non-covalent binding of biotin to streptavidin which is bound

to solid support directly}.

The linkage to the solid support material may involve cleavable and non-cleavable linkers.
The cleavage may be achieved by enzymatic cleavage or treatment with suitable chemical

methods,

Preferred binding interfaces for binding phenylthiazole ligand 1 to solid support material
are limkers with a C-atom backbone. Typically linkers have backbone of 8, 9 or 10 atoms.

The linkers contain gither a carboxy- or amino-active group.



interest can specifically elute the P13K from phenylthiazole ligand 1. Such

P13K interacting compounds are described further in the following

sections. Such non-specific methods for destroying the interaction are

principally known in the art and depend on the nature of the ligand

enzyme interaction. Principally, change of ionic strength, the pH value,

the temperature or incubation with.detergents are suitable methods to

dissociate the target enzymes from the immobilized ligand. The
Thapplicatersaf anli eption heffert barwdisstei dtdibiddihgipartifels byethods of the
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conoRBaRENIEWL SUREam@aian A., 2002, Itmnunoaffinty chromatography). In
some cases, the solid support has preferably to be separated from the

released material. The individual methods for this depend on the nature
Acerdieeselitheuppsit eptparadthestsrpiithea ario W hetlay prroromiatetiamigs cither
the ceriainedmitinng ealumnsr the KelgasedpmateridkGanchtenllactédason of the
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thuﬁw@nérfaﬂtlsa@gﬂ@c@édiaslwpb@nhtam Alternatively magnetic beads can be
used as solid support so that the heads can be eliminated from the
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according to t gl%c of the invention, it is determine
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md@aeﬁgatem&vi@gﬁ&@ﬁxeirm@f@rﬁad; grrhediments of albidentificatian which is
mdlca Iho%)rl t& e dIS Ios%ge mFthods for the detection of separated P13K
etermimnation ?ﬁts amount are used. Such methods are known
in the art and include physico-chemical methods such as protein
In segeenciigréet hiBbmanthabgradation ypahalysistiily anass ofpbetiometiyn, the
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indicative for its therapeutic potential.

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

its therapeutic potential.

The detection of the phenylthiazole ligand | — 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.



is to be determined, an isoform-specific antibody may be used. As
indicated above, such antibodies are known in the art. Furthermore, the
skilled person is aware of methods for producing the same. Preferably,
PI3K is detected or the amount of PI3K is determined by mass
spectrometry or immunodetection methods. The identification of proteins
with mass spectrometric analysis (imass spectrometry) is known in the art
(Shevchenko et al., 1996, Analytical Chemistry 68: 850-858,;Mann et al.,
Ac20fihg Analy stsatpeoteimbatichprotednbes fegamasssppacimdmetrynyennoal the
pheRAMIBWRS 1BigRhemigty. C0nAk4 4d3pRAGStherdurtaled ik theamount.
example section. Preferably, the mass spectrometry analysis is performed
in a quantitative manner, for example by using iTRAQ technology
In theclosire t@@ﬁ%?ﬁ@ﬁﬁv@“éﬁtﬁ%%ﬁh@smﬁtﬁﬁgﬁomé’i“é‘l’@ﬁi‘l‘IECIIéﬁf%}IﬁFé that
PI3iSGicppacoee t-afiitdityitagsp (Wtdethahy ZRiB6o1d. liEredebmeRkes 1S determine the

am AR MECORAINLIC AddHaher prefepgdpmbodiment of the present

disclosure, the characterization by mass spectrometry (MS) is performed

by the identification of proteotypic peptides of PI3K. The idea is that P13K
Acqerdipested fithdivelesases sandratiagrasafing Papridedtiare ddisimitsady the
intehdSicAS ddesdt, peptidefiesidengias forapepitas -Tifsfromute samepreferred

em%?c?&fﬁ?&qp{ Quek diffel '?'3{3?(9?8@1%%%&%%9%?{ Goll pbsgrved

peptides that "typically” contribute to the |dent|f|cat|on of this protein being

termed "proteotypic peptide”. Therefore, a proteotypic peptide as used in
Thetleduprasent hnvahtiioredsbansexpenmensally weltoibsesvdisiaipeptildaadtbelow
(ioripigabtHdBNIfisa shagéa I oieindionrates isofesm ABEOINgIMBound of
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proteotypli peptl és obtalned In the cours racticing the metho
InteRE R SRR M RN SR DRSS B d B HAEE 818 S6SEN using
fragments prepared by protease digestion for the identification of a
SudArREBIRPBMS nHSHAHY 1heisaresiREAtROMBIGRRRANE Dr kS RNSSNVGINOR he art
andgch"e“ gy e nlatl 5P ﬁﬁ'%m g aﬂ%tﬂl &(&E%OW'PP Bﬁ'eflejga%kg’éao &6hic
vén sample wit oteot y iC pept| es already known

Streéﬁ%“yrgiéé%{fvé‘&v@}? &%@F%ﬁﬂ%g%ﬁaﬁﬁ*@%ﬁ&@tﬂéﬁ%ﬁﬁa el A)RiRods
to fieingipresentdrpthesample fréds e aberndtivesto Inass spectrophetnon of an

eluRRANEIE: the, elted: RIBK(including.cosluted em@@mqapﬁ{}m@és(m%%ff@w pH;
%%E%'Ehga e be detart Cﬁ/x%ﬁ&gé’“g@g nf,ca.be.de ‘?5%'?};“% rg’ b {58eh salt
speC| iCaRtiboay directe agalnst (or ag'alns an 1s0fo ?’%3!?
conggigration using Nal, Ki, MgCl2, or KCI), polarity reducing agents which d1srupt
hydrophobic interactions (e.g. dioxane or ethylene giycol), or denaturing agents
(chaotropic salts or detergents such as Sodivm-docedvl-suifate, SDS; Review:
Subramanian A., 2002, Immunocaffinty chromatography}.

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

eliminated from the sample by using a magnetic device.



above). Furthermore, in another preferred embodiment, once the identity

of the coeluted binding partner has been established by mass

spectrometry analysis, each binding partner can be detected with specific

antibodies directed against this protein. Suitable antibody-based assays

include but are not limited to Western blots, ELISA assays, sandwich

ELISA assays and antibody arrays-disa combination thereof. The

establishment of such assays is known in the art (Chapter 11,
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regulatory subunlt of a P13K complex), but also to analyse
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speaibiertarinterativddthoP st egdbydrbibitinglitelbirdip to:phemylihidzoléirected
ag Jligangs;k. Preferably, the compound has an effect on Pl 3K, e.g. a

stimulatory or inhibitory effect. Preferably, said compound is selected

from the group consisting of synthetic or naturally occurring chemical
Thisggipuutis bscdrganic synthidthodyugsisaiore piddetatsistesmaib merebusder to
detefiganiGdregseitnatyralisnalisrolecidescompounas. Ribferakiyisaidhat, if a
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Then, in the course of the prei ent invention, such a Jibrary is szﬁgene

is 1o R KA BB GROL T BRSHEFBIY RSP TGRS Bt elpdicatel above. such

antibpaifesaistyksemall imnibleanlésuakpibions. risistillad weight sfdegtsethimadods for

proBaimare greterred less than 750 Da, most preferred less than 500 Da. A
“library” according to the present disclosure relates to a (mostly large)
collection of (numerous) different chemical entities that are provided in a

Prefaly-hiinét teiackdatiidle BBtk fafctibAePHRRSAILY (SaeetRg  Bpetry

or ithendiffdeamtindividuad entities, and at the same time provide for a rapid
identification of the individual entities that form the library. Examples are
(!1 c%t%o .Of tu rweII or spots on surfzi\ces th at co tain. chemical
TheJ ehtitica 10 o SR P R I% O Lt ﬁna /SIS {INass sge%trorgetry) is
& added into reactions wit e ormore
knodgtéﬁtfgﬁyart (Shevchenko et al.,, 1996, Analytical Chemistry 68: 850-858,;Mann et
al., 2001, Analysis of proteins and proteomes by mass spectrometry, Annual Review of

Biochemistry 70, 437-473) and is further illustrated in the example section.

Preferably, the mass spectrometry analysis is performed in a quantitative manner, for
example by using iTRAQ technology (isobaric tags for reiative and absolute
guatification} or clCAT (cleavable isotope-coded affinity tags) (Wu et al, 2006. J.
Proteome Res. 3, 651-658).

According to a further preferred embodiment of the present disclosure, 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



interacting partners in a high-throughput fashion. After the identification of
a desired "positive" interaction of both partners, the respective compound
can be rapidly identified due to the library construction. Libraries of
synthetic and natural origins can either be purchased or designed by the
skilled artisan. Examples of the construction of libraries are provided in,
for example, Breinbauer R. Mangern ¥, Scheck M, Waldmann H. Natural
product guided compound library development. Curr Med Chem. 2002
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order to fulfill the specific requirements of the individual binding pocket
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Goodnow RA Jr. Current practices in generation of small molecule new
leads. J Cell Biochem Suppl. 2001;Suppl 37:13-21; which describes that
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verse structures and "drug-like" properties have, in the past, been
Equwed by several means: by archive of previous internal lead
optimisation efforts, by purchase from compound vendors, and by union
Furdfesmparate salteetionddotdwinigp dormpanycmerg éfsniijthdulgh diglated binding
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evolved to a new level of challenge and importance. The potential
Suibenefiigibbsciesningssaukipleiginallmale cute ompdundWitstary désignsSLISA

assRAAI0ST MkHHPlg piological (gt AffRlS, arrays or a combination thereof. The
establishment of such assays is known in the art {Chapter 11, Immunology, pages 11-1 to
11-30 in: Short Protocols in Molecular Biology. Fourth Edition, Edited by F.M. Ausubel
et al., Wiley, New York, 1999).

These assavs can not only be configured in a2 way to detect and quantify a PI3K
interacting protein of interest (e.g. a catalvtic 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 disclosure involve the use of compounds
which are tested for their ability to be an PI3K interacting compound.



substantial opportunity to discover new lead structures. In a preferred
embodiment of the second and third aspect of the invention, the P13K
containing protein preparation is first incubated with the compound and
then with the immobilized phenylthiazole ligand 1. However, the
simultaneous incubation of the compound and the immobilized
phenylthiazole ligand 1 (coincubatiom} with the P13K containing protein
preparation is equally preferred (competitive binding assay). In case that
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purchased or designed by the skilled artisan.

Exampies of the construction of [ibraries are provided in, for example, Breinbauer R.
Manger M, Scheck M, Waldmann H. Natural product guided compound library
development. Curr Med Chem. 2002 Dec;9(23):2129-45, wherein natural products are
described that are biologically validated starting points for the design of combinatorial
libraries, as they have a proven record of biological relevance. This special role of natural
products in medicinal chemistry and chemical biology can be interpreted in the light of
new insights about the domain architecture of proteins gained by structural biology and
bioinformatics. In order to fulfill the specific requirements of the individual binding
pocket within a domain family it may be necessary to optimise the natural product
structure by chemical variation. Solid-phase chemistry is said to become an efficient tool



Preferably, the identification methods of the invention are performed as a
medium or high throughput screening. The interaction compound
identified according to the present invention may be further characterized
Wiy eseaiing whether it has an effect on P13K, for exampCOvERSGRMASES 7
activity (Carpenter et al., 1990, J. Biol. Chem, 265, 19704-19711). Such
assays are known in the art, also in a format that allows medium to high
throughput screening (Fuchikami etldl:, 2002, J. Biomol. Screening 7,
441-450). Briefly, P13K lipid kinase activity can be measured using
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optimisation). This subsequent optimisation of such compounds is often
accelerated because of the structure-activi%/ relationship (SAR)

InjafgFrigiesh enfeerisgh thdde Jeerpdgeikhiie rrmadriisthceaviapamitai S K
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containing protein preparation i1s equally preferred (competitive binding assay).

In case that the incubation with the compound is first, the PI3K is preferably first
incubated with the compound for 10 to 60 minutes, more preferred 30 to 45 minutes at a
temperature of 4°C to 37°C, more preferred 4°C to 25°C, most preferred 4°C. Preferably
compounds are used at concentrations ranging from | uM to 1 mM, preferably from 10 to
100 uM. The second step, contacting with the immobilized ligand, is preferably
performed for 10 to 60 minutes at 4°C,

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



The disclosure further relates to a method for the preparation of a
pharmaceutical composition comprising the steps of a) identifying a P13K
interacting compound as described above, and b) formulating the

ViRteteietitigiéompound to a pharmaceutical composition. Th&&Tore; e 06387

disclosure 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-th®rapeutic is substantially purified.

Jhe subject to be treated is preferably an animal including, but not limited
4L DTfleAEIE RIS S S htr SSRCeEHTE IR sranatag dise, bteM dfdlignM.
prpfertdisidtyra Hamiftidnd most preferably human. In a specific

embodiment, a non-human mammal is the subject. -21 The compounds
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C"H“B%f% uﬁ%}?ﬁgf‘én? é’&lt disclosure relates to a pharmaceutical
composmon comprising sald compound. In general, the pharmaceutical
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fovRRIGIRMEiLWRIeh dheDeRaPSIIS ifadrmiRistarrd: SHE SNALTHA (f?xﬁt&ﬁlwce
%arrlers can be sterile liquids, such as water and oils, mcludmg those of
petroleum animal, vegetable or synthetic origin, including but not limited
to peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a
Pf?fﬁéﬁé??eﬂl@&i@iéifwﬁm thetivfisrof doeinicaticomp psifiomis! achmiriditenss high
throtatyuSalieanmngd agueous dextrose are preferred carriers when the
pharmaceutical composition is administered intravenously. Saline

mEShliana s sdueeys, dexigse andabcerol sollons e prelereRl
é)as(flq Id Calriers 1or injecta P Y
charactenzed by determining whether 1t has an effect on PI3K, for example on its kinase
activity (Carpenter et al,, 1990, J. Biol. Chem. 265, 19704-19711). Such assays are
known in the art, also in a format that allows medium to high throughput screening

(Fuchikami et al., 2002, J. Biomol. Screening 7, 441-450),

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

Alternatively, a fluorescence polarization assay format can be used. Briefly, PI3K is
incubated with a suitable phosphoinositol substrate. After the reaction is complete the



solutions. Suitable pharmaceutical excipients include starch, glucose,

lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium

stearate, glycerol monostearate, talc, sodium chloride, dried skim 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. The3g compositions can take the form of

solutions, suspensions, emulsions, tablets, pills, capsules, powders,
reagustainedrelease forsulatibng  apwtfilve fikesphbie cowipdsitionrcamben and a
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the suitdbde pharmBidUtieadtioar(iorsearg désAiibéd (itRefiirgiomigh Throughput

scrEh@@ceytigadSciences” by E.W. Martin. Such _22_ compositions will
contain a therapeutically effective amount of the therapeutlc preferably in

purified form, together with a suitable amount of carrier so as to provide
FortHe féeier wq%pef BHthinstreifiokinasthechstizrit. Breecrs pRfGI MbH SRR cpssay
witiuit tieanledeptiddministation. ba apefaredembdtimenrtithbeled peptide
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thaGaRIpRSHIGOMRY-&lse inelude @l sohabilizinghagent and a local anesthetic
such as lidocaine to ease pain at the site of the injection. Generally, the
ingredients are supplied elther separately or mixed together in unit
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containing sterilé pharmaceutica e Water or saline
h‘“%é%%‘%?ﬁ&hc@ﬁﬂﬁ% ﬁgwﬁﬂi%éﬁbfﬁ VR petieasterile water or

saline for injection can be provided so that the ingredients may be mixed
OnPQh i RABHNISALONLERe &h@r%ﬁu&lﬁt%ﬂifzﬁﬂ%xd|§5C|@§§é[ﬁ35@r}"&e})131( gamma

formulate eutral saltf E?{ aceutically acceptable salts
(Pome%lég th%%%e% Tr(lrme% 8 ree car oups such as those derived

from hydrochloric, phosphorlc acetlc oxalic, tartaric acids, etc., those
Thdodinddswith fisgRcanifecgroups sudmasithoge detvadifoono! a pharmaceuticai
conpBRARRY [amings; tiethylamine, 2-ethylamino ethanol, histidine, procaine,
etc., and those derived from sodium, potassium,

a) identifying a PI3K interacting compound as described above, and
b) formulating the interacting compound to a pharmaceutical composition.

Therefore, the disclosure 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.



ammonium, calcium, and ferric hydroxides, etc.. The amount of the

therapeutic of the disclosure which will be effective in the treatment of a

particular disorder or condition will depend on the nature of the disorder or

condition, and can be determined by standard clinical techniques. In

addition, in vitro assays may optionally be employed to help identify

optimal dosage ranges. The precisexiose to be employed in the

formulation will also depend on the route of administration, and the
Thesetnpsnass oktheidiseasedudisorterdiaridsshould beedecidedacpardingon or

et idgroent ofnthe mractlioner and GREhRALIRRLS EILCWRSIANGAS: or ovary
r intravenous administration l’%
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dispygany WelgRReSUREDIRE BHEagRsPaRgEs Foplintratiasiratienittiatehtgresthma or
allegiginesatlyo@dout 0.01 pg/kg body weight to | mg/kg body weight. Effective

doses may be WO 2008/015013 PCT/EP2007/006887 - 23 extrapolated

from dose-response curves deriéed ftom in vitro or animal model test .
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solSRGRINI ambRdiment. - mavibedesirable.te.adroinisterdheRbarmaceutsalyse,
gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, tale,
sodium chloride, dried skim milk, glycerol, propyiene, glvcol, 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 mannitoi, 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



compositions of the invention locally to the area in need of treatment. This
may be achieved by, for example, and not by way of limitation, local

infusion during surgery, topical application, e.g., in conjunction with a

wound dressing after surgery, by injection, by means of a catheter, by
means of a suppository, or by means of an implant, said implant being of

a porous, non-porous, or gelatinous material, including membranes, such

as sialastic membranes, or fibers. In one embodiment, administration can

confiiiyiodiredt injectiors ab¢rrpsite:{0y tditeer sibe)miha o dligtantteutior oeferably
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therapeutic can be deliyered in a vesicle mﬂ@l

rticular a liposome (Langer,
Proggio GUaHIKSIER A0 53918945 i J e arlCTRRT Bl e the moGe of
adrijepsBEOitic can be delivered via a controlled release system. In one
embodiment, a pump may be used (Langer, supra). In yet another -24-
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containin , the conditions for contacting wit enﬁ iazole
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canli@ahd GaanchthaidatectiomphR 13 ok thadetpimination obitspount, the

embodiments as defined above for the identification methods of the

invention also apply to the purification method of the disclosure. In a

TheyrHreitetlérhbedirHentdHdofethsarof SurfEatbrerirdfereyiiprisss e forms.
Phastegeaftipaltifyioggtdpe cific iselodn tbosplcified softrfits:afaRbIK, groups such as

thoRI EierRRlY e SRRl AWivingnRhAkigamune apdAar RAZME dRi&. ctc.. those
formed with free amine groups such as those derived from isopropylamine, triethylamine,
2-ethylaminoe ethanol, histidine, procaine, etc., and those derived from sodium, potassium,

ammonium, calcium, and ferric hydroxides, etc..

The amount of the therapeutic of the disclosure which will be effective in the treatment of
a particular disorder or condition will depend on the nature of the disorder or condition,
and can be determined by standard clinical techniques. In addition, in vitro assays may
optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the formulation will also depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment of
the practitioner and each patient's circumstances. However, suitable dosage ranges for
intravenous administration are generally about 20-500 micrograms of active compound per
kilogram body weight. Suitable dosage ranges for infranasal administration are generaily

about 0.01 pg/kg body weight to 1 mg/kg body weight. Effective doses may be



Preferably, said purification is performed using an isoform specific
antibody as explained above, more preferably a P13K gamma specific
antibody and /or a P13K delta specific antibody. In a preferred
Wéhibsdimesdt, the purification method of the disclosure furtherznrmpeisasess”
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 physieRigical conditions, because it is then
possible to preserve the natural condition of - 25 the enzyme which
exirRngleRd i Bx AR ESRIPBIERYEh leriEsd, BRZY e YUBUMitewmsbgpodel test
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purification method of the disclosure further comprises after step c) the
determination whether tgg‘[‘?PBK is further posttranslationally modified,
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labeled with fluorescent dyes for detection were used with the Odyssey
In infrapecl NGB EYHE@Mit may be desirable to administer the pharmaceutical

compositions of the invention locally to the area in need of treatment. This may be

achieved by, for example, and not by way of limitation, local infusion during surgery,
topical application, e.g., in conjunction with a wound dressing after surgery, by injection,
by means of a catheter, by means of a suppository, or by means of an implant, said
implant being of a porous, non-porous, or gelatinous material, including membranes,
such as sialastic merhbranes, or fibers. In one embodiment, administration can be by
direct njection at the site {or former site} of a malignant tumor or neoplastic or pre-

neoplastic tissue.

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

In yet another embodiment, the therapeutic can be delivered via a controlled reiease
system. In one embodiment, 2 pump may be used (Langer, supra). In yet another



Lane 1: DMSO elution control; lane 2: elution with 100 pM free
phenylthiazole ligand 1; lane 3: SDS elution. WO 2008/015013
PCT/EP2007/006887 -26 Figure 3: Drug pulldown experiment with
immobilized phenylthiazole ligand 1 for mass spectrometry analysis of
proteins. A protein gel after staining with Coomassie blue is shown. The
indicated gel areas were cut out as gél-slices and proteins were subjected
to analysis by mass spectrometry. The drug pulldown experiment was
empediorned avuiestribeddm Exastaoie @with pIMEILIT- grealilygaté Santipepeutic
tarQANRINING RN &f RKAIRIRg Broteitmbosner e dvneRilizesse
phenylthiazole ligand 1 were eluted with SDS sample buffer and
separated by SDS- polyacrylamide gel electrophoresis (SDS-PAGE).
The a?@%ﬁf@éywﬁ%fésffg@ﬁﬁﬂeoadﬁpihg Gatimaurifisasiontob8Hhat Grapgrising the
stepdenitified by mass spectrometry analysis of the human P13K delta
sequence are shown in bold type and underlined. Figure 5: Peptides
ideq)tifiedr g\;i(Fi’i:rLlBK di%ltteai. Tpg Er%Bt(i)ges t ag.\ﬁveﬁsjgentified by mass
spec roPnetry aﬁgﬂj’as ot héPrtiman PL3K" g%\'mmai sequence are shown
in bold type and underlined. Figure 6: Elution assay for the identification of
P13K gasnmaiiniehagting eompatmids. wihepbxpdeihentavaanefonmediised on
QESC“%%HP;&%Q%B{% éqcféil%ﬁﬁmmaal%%ﬁﬂ@ W@Sfoﬁﬁ%@g@ﬁ phenylthiazole
|mmob|li|zoeddocrg Eazolelllgémd | from MOLT-4 cell lysate and éluted by
the combﬁaﬁln s as indicated e ﬁﬁ‘gtes were transferred to a nitrocellulose
membrane and P13K gamma was detected with the Odyssey Infrared
Imaging:qysteim: Firs antibadyimanbRI3K gammaifdenaiBiascience
ABD-026S; mouse antibody). Second antibody: anti- mouse IR.Dye800
Rockland, 610-732-124). Integrated Intensity (integrated kilopixel/mm2)
A B b i HE PO A AT DB A0 ety 5 sand
whitpgavpeirppBlikd 2HiasnebB240)ciasowiBaainn cortipdarier B13K.
(AS-604850); IC50=1.7 M, Figure 7: Competitive binding assay for the
identificati 3K, ga in ing..c nds..The experiment
e 2 s Ardiions for
confagite ey Lo NGRS an gt affinir RekHizsde rd stidEvegs W oesnd cbi the

phelygtherarid ligand 1 — PI3K complex, the separation of PI3K from the immobilized
phenylthiazole ligand 1, and the detection of PI3K or the determination of its amount, the
embodiments as defined above for the identification methods of the invention also apply to
the purification method of the disclosure.

In a preferred embodiment, the method of purification further comprises the step of
purifying a specific isoform or specific isoforms of PI3K, preferably the step of purifying
PI3K gamma and /or PI3K delta.

Preferably, said purification is performed using an isoform specific antibody as explained
above, more preferably a PI3K gamma specific antibody and /or a PI3K dela specific
antibody.

In a preferred embodiment, the purification method of the disclosure 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



the P13K 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 WO 2008/015013
PCT/EP2007/006887 -27 eluates were transferred to a nitrocellulose
membrane. The amount of P13K garmmima was determined with the
Odyssey Infrared Imaging system. 7A: Dot blot probed with antibodies and
the signats: debédtadavite Oy sseyténfrardthbimbgingasystenan Hinst anbitnacypr post-
raAHHAK gemmaddenafinsciense HBD Q263 mause \atidadyneRecanthass
atntlbod])é: fR\/S.wgeg-mouse IRDye800 (Rockland, 610-732-124). 7B: Competion
Peh r?llr?g c& ves. Relative Odyssey units (Integrated Intensity; integrated
kilopixel/mm) are plotted against compound concentrations and half
Compegdendlybinding: fepadpeatitiodi i) vak gsr falstibat eck edmpaentstlosure further
con(!a%@%)étb 59 ﬁlég&Mlﬁ%&Ql{ﬂ%ﬂ?@p%% 68524Q) R0 f)()%t@rﬂyiétionally
,%0‘{?%3 ( S—604850%:£CE%O = 176 nM. Figure 8: Compound profiling
mo @‘nél\ Firdg LM BB TS L K/Shtes (lysate assay) or by incubating
compound with living RAW264.7 cells (cell assay). The experiment was
Theperanned astlaselibedintexasple fheCampoundsowere gsetlaid@ntification of
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quantified with the y§ ey Infrared Imaging system. WO 2008/01501
aboe-3ise BRRJY 79088887 0B EISHPIE'S: Preparation of the affinity matrix

This example illustrates the preparation of the affinity matrix for affinity
Theapureed R1BKhkiInasasteam celklysatesn d TR eaptsinexiganes Wasich are not
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' | is a atrix was used In
Pregspl A5IECSSHd example 4. Synthesis of phenyithiazole ligand 1
(3-(2-{2-[2-(2-amino-ethoxy)-ethoxyl-ethoxy}-
ethoxy)-N-[5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2yll-
ropionamide le rochloride) Steps 1-3:
Sh{%tbé)gsﬁ%lﬁff *ch (t)?r%- gﬁ“‘1’2§"ﬁ1anesuIfonyl-phenyI)-propan-Z-one was
prepared following the procedure described in WO 2003/072557. Step 4:
Fighi@icHordwSimmethanesufonylpbkenyhietaidibyhdhiazol-2-ylamine
ThlsREanaatdichlorns3-wathanssufenylabemileropanrgione (480mg
1.5mmol) and
Figure 2: Drug pulldown experiment with immobilized phenyithiazole ligand 1 and
Western blot detection of PI3K proteins.
As biological material a cell lysate prepared from MOLT-4 cells was used. The drug
puildown experiment was performed as described in Example 2 with lysate samples
containing 50 mg of protein. Captured proteins were eluted with DMSO containing buffer
(lane 1}, 100 pM of free phenylthiazole ligand 1 or SDS sample buffer (lane 3). The eluted
samples were separated on SDS-polvacrylamide 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.



thiourea (114mg 1.5mmol) were combined in ethanol (12ml) and heated to
70C for 2 hours. The reaction mixture was allowed to cool to room
temperature and the solid product was collected by filtration and dried
WiEhepAra¥saim to yield 5-(4-chloro-3- PCT/EP20G7/006887
methanesufonyl-phenyl)-4-methyl-thiazol-2-ylamine as an off-white solid
(375mg). 1H NMR (400MHz DMSO-d6) S 9.4 (br s, 2H), 8.0 (d, 1H), 7.9
(d, 1H), 7.8 (dd, 1H), 3.4 (s, 3H), 234, 3H). Step 5:
(2 {2&2 2-{2[5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-
‘?F&'ﬁr 0] 48 %%W‘Etﬂﬁkﬂ"@iﬁb&?ﬁ%ﬂﬁﬂ?%%ﬁ%é‘é@é 1 for mass
spesttdmpyivestdysis of proteins.
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with IM HCI aqueous solution (50m1) and saturated aqueous sodium

.hydrog bonate (50m1).dried (Magnesium sulphate), WO
F’%B’ffsa‘fo% %ﬁé@p}@}gﬂ@é? Be88¥M%9 filtered and evaporated. The
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seqatriel g shatingimibidi Osdoametirdadii@ithloromethane to yield (2-{2-[2-(2-
{2[5-(4-chloro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylcarbamoyl]-

.etho ethoxy)-ethox ﬁl;l?%y yl)-carbamic acid tert-butyl ester as
Flgurei?{)r 1’trée%s’?l){ en} e \;)ent preéeﬁa[) 'H NMR (400MHz CDCI3) 10.3 (br s,

Thfﬂ?eg*ziié they) werg ﬂffnaﬁa Py PEFSSANTORGT, 21l of dhp hymany BK
gagBEISPINCEIY pre SR balditype 3pf) nndérimedH). Step 6: 3-(2-
{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy} -ethoxy)-N-[5-(4-chloro-3-
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kilopikelBWohamt %"ffydrochlorlde as a yellow viscous oil ( 830mg residual
Cogoppantis used for elution:

Compound 1 (LY29004); ICsq > 100 pM; compound 2 {AS-605240): IC5=26 nM;
compound 3 {AS-604850}; ICse=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 imteracting 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



present) 1H NMR (400MHz CDC13) 8.4 (br s, 3H), 8.2 (s, 1H), 7.7 (br d,
1H), 7.6 (br d, 1 H) 3.9 (br in, 4H), 3.8-3.6 (br in, 12H), 3.3 (s, 3H), 3.3 (br
in, 2H), 3.1 (brin, 2H), 2.6 (s, 3H). NMR spectra were obtained on a
Wirgisrodig400. Table 1: Abbreviations used br broad CDCE8T/EP2007/006887
deuterochloroform d doublet dd doublet of doublets DMSO dimeth 1 sul
hoxide EDAC 1 -eth I-3- 3'dimeth lamino ro 1 carbodiimide am HCI
Hydrochloric acid HOBT N-Hydrox-B&nzotriazole in multi let WO
2008/015013 PCT/EP2007/006887 -30- m milligram ml millilitre mmol
elpatffnietes WanssmEed Ko HesEherss MembratemBs AmesTh o Fa3 Kipnma was
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Figure 8: Compound profiling by adding compounds to cell lysates (lysate assay) or by
incubating compound with living RAW264.7 cells (cell assay).

The experiment was performed as described in example 5. Compounds were used at a
concentration of 10 pM in both assays and the amount of PI3Kdelta was quantified with
the Odyssey Infrared Imaging system.



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
va@hadksroos@as night. Beads were washed with 10 ml of DMSQranatryereoncss?

stored in isopropanol at -20C. 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-gro2ips by incubation with aminoethanol

as described above. Example 2: Drug pulldown of P13K using
ExampdbilizBrepatinthed fbecaffiaiiy matriss example demonstrates the use

of the immobilized phenylthiazole ligand 1 for the identification of P13K
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For Western blot analysis bound proteins were eluted from the affinity
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Pﬁ?ﬁ?ﬁ%m%’ﬁﬁé‘?ﬁmm&i@le ligand 1 captures (pulls down) P13K gamma
and P13K delta from the cell lysate. For the identification of proteins by
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elecrophoresis (Figure 3). SU|t e ge bands were cut out and subjected
to in-gel proteolytic digestion with trypsin and analyzed by LC-MS/MS
mass spectrometry. The identification of members of the P13K family is
Steloéur@ntiddrin 3k alslbad edienpkpiicte! séquehdetitavelragdanfiRl 3K gamma
is shown in Figure 4 and for P13K delta in Figure 5. 1. Cell culture
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Step 5: (2-{2-[2-(2-{2[5-(4-chloro-3-methanesulfonyl-phenyl}-4-methyl-thiazol-2-
yicarbamoyl]}-ethoxy} -ethoxy)-ethoxy]-ethoxy} -ethyt)-carbamic acid tert-butyl ester

3-(2-{2-[2-(2-tert-butoxycarbonylamino-ethox y)-ethox yi-ethoxy} -ethoxy)-propicnic acid
{690mg 1.9mmol), EDAC (403mg 2.Immol), 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),



MOLT-4 cells were homogenized in a Potter S homogenizer in lysis buffer:
50 mM Tris- HCI, 0.8% NP40, 5% glycerol, 150 mM NacCl, 1.5 mM
MgC12, 25 mM NaF, 1 mM sodium vanadate, 1 mM DTT, pH 7.5. One
WEDHPBISHED TA-free tablet (protease inhibitor cocktail, ROCRET/EP2007/006887
Diagnostics, 1 873 580) 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 minuté®-on ice and spun down for 10 min at
20,000 g at 4C (10,000 rpm in Sorvall SLA600, precooled). The
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$F008/015013 PCT/EP2007/006887 -32- 3. Compound pull-down
experiment Sepharose-beads with immobilized compound (100 | beads
per pull-down experiment) were equilibrated in lysis buffer and incubated
with a cell lysate sample containing 50 mg of protein on an end-over-end
Sign Sics{{Rots SHARREEM S alHHE RIS I Yo A 4Hite &t ac.
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and washed with 10 ml lysis buffer containing 0.5% NP40 detergent,
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(s, 1By CRIIR Wirster B Blobhieigetion Bitik i aasaddluorescence. Published
May 2004 by LI-COR Biosciences, www.licor.com).

Table 1: Abbreviations used

br broad

CDCI3 deuterochloroform

d doublet

dd doubiet of doublets

DMSO dimethyl sulphoxide

EDAC ]-ethyl-3<(3’-dimethvlaminopropylDcarbodiimide
g gram

HCI Hvdrochlonic acid

HOBT N-Hydroxybenzotriazole

m multiplet




The mouse anti P13K gamma antibody (Jena Bioscience, catalogue

number ABD-026S)
the blot over night at

was used at a dilution of 1:200 and incubated with
4C. The secondary anti-mouse IRDyeTM 800

vahtiwedys(Rockland, ctalogue number 610-732-124) was USBCTaL2007/006887
dilution of 1:15000. The rabbit anti P13K delta antibody (Santa Cruz,

catalogue number sc
4C. As a secondary

antihadyv

-7176 was diluted 1:600 and incubated over night at
detection antibady the anti-rabbit IRDyeTM 800

ac.dillitad
artriooTryvwoo-utitree o

J
mprotein Identjfication
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Figgtin 5SmM ammonium_bicarbonate. Digestion

t was allowed to proce

adlgit 4 hours at 37C and the reaction was

subsequently stopped using 5 pl 5% formic acid. 5.2 Sample preparation
prior to analysis by mass spectrometry Gel plugs were extracted twice
with 20 p1 1% TFA and pooled with acidified digest supernatants.

Ingnphijesting o aheavitiiagolatiganin nbandgdaifinis serisided in 10 p1
0.1 % formic acid. 5.3. Mass spectrometric data acquisition Peptide
NHBmBRlesMie s iHackRd itPas NARY L@\%&ﬁ%(@@&?cn%@,tefi@%fm()%) was
g , o) a e 5
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beadas BYovadetonitiilguin & S%etoimioraci®ianc, SONBBEB %086 PO%). Beads were
inagatenitiledmOdp éosnnie acidarkabie & Reptideseluting affube RGio Shake
GENEIRNNERE RATRAILSRIYINCTE WIS FA5RngRESURME ' e termined 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 pulldewn 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 phenyithiazole ligand 1
were identified by Western blot and mass spectrometry (MS) analysis.



Time min % solvent A % solvent B 0955 5.3392 8 355050 36 20 80

402080 41955 50955 5.4. Protein identification The peptide mass

and fragmentation data generated in the LC-MS/MS experiments were
WgsaHa815¢iéry fasta formatted protein and nucleotide sequeR€d BReAHHRESES7

maintained and updated regularly at the NCBI (for the NCBInr, dbEST

and the human and mouse WO 2008/015013 PCT/EP2007/006887 -34

genomes) and European Bioinformatics Institute (EBI, for the human,

mouse, D. melanogaster and C. elegans proteome databases). Proteins
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spectrometer was used for the analysis. Table 3: P13K proteins identified
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The identification of members of the PI3K family is documented in Table 3, The peptide

sequence coverage of PI3K gamma is shown in Figure 4 and for PI3K delta in Figure 5.

1. Cell culture

MOLT-4 cells (ATCC number 1582) were grown in 1 litre Spinner flasks (Integra
Biosciences, #182101) in suspension in RPMI 1640 medium (Invitrogen, #21875-034)
supplemented with 10% Fetal Bovine Serum (Invitrogen) at a density between 0.15 x 10°
and .2 x 10e6 cells/ml. Cells were harvested by centrifugation, washed once with 1 x
PBS buffer (Invitrogen, #14190-094) and cell pellets were frozen in liquid nitrogen and
subsequently stored at -80°C.

2. Preparation of cell lysates

MOLT-4 cells were homogenized in a Potter S homogenizer in lysis buffer: 50 mM Tris-
HCI, 0.8% NP40, 5% giycerol, 150 mM NaCl, 1.5 mM MgCl2, 25 mM NaF, | mM
sodium vanadate, 1 mM DTT, pH 7.5. One complete EDTA-free tablet (protease
inhibitor cocktail, Roche Diagnostics, 1 873 580) per 25 mi buffer was added. The
material was dounced 10 times using a mechanized POTTER S, fransferred 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
100.0600 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.



regulatory subunit 4, pl PIK3CG; phosphoinositide-3-kinase, catalytic, 6
1P100292690,1 39 gamma of a tide PIK3CD; phosphoinositide-3-kinase,
catalytic, 6 IP100298410.2 26 delta polypeptide PIK3CD;
wihosphioiositide-3-kinase, catalytic, 7 IP100298410.2 12 dett&/EP2007/006887
polypeptide PIK4CB; phosphatidylinositol 4-kinase, 8 1P100002591.3 15
catalytic, beta of a tide PIK3R1; phosphoinositide-3-kinase, 9
iP100021448.i 27 regulatory subunit2l-(p85 alpha) PIK3R2;
phosphoinositide-3-kinase, 9 IPI00011736.3 8 regulatory subunit 2 (p85
beta) PIK3R1; phosphoinositide-3-kinase, 14 1P100333040.3 7 re ulato
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traﬁﬁgemaeh%crofuge tube by cenmfugatlon Proteins were then Separated by SDS-
Polyacrylamide electrophoresis (SDS-PAGE).

4. Protein detection by Western blot analysis

Western blots were performed according to standard procedures and the PI3K protéins
were detected and quantified by using specific anti-PI3K antibodies (first antibody), a
fluorescently labeled secondary antibody and the Odyssey Infrared Imaging system from
LI-CCR Biosciences (Lincoln, Nebraska, USA) according to instructions provided by the
manufacturer (Schutz-Geschwendener et al., 2004, Quantitative, two-color Western blot
detection with infrared fluorescence. Published May 2004 by LI-COR Biosciences,
www licor.com).

The mouse anti PI3K gamma antibody (Jena Bioscience, catalogue number ABD-026S)
was used at a dilution of 1:200 and incubated with the blot over night at 4°C. The
secondary anti-mouse IRDye™ 800 antibody (Rockland, ctalogue number 610-732-124)
was used at a dilution of 1:15000. The rabbit anti PI3K delta antibody (Santa Cruz,
catalogue number sc-7176 was diluted 1:600 and incubated over night at 4°C. As a
secondary detection antibody the anti-rabbit IRDyeTM 800 antibody was diluted 1:20
000 (LICOR, catalogue number 926-32211).

5. Protein Identification by Mass Spectrometry

5.1 Protein digestion prior to mass spectrometric analysis

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



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
wieserivadons example 2. Beads and the lysate were incubated+farZehourss7
at 4C. After the incubation with the lysate beads were collected by
centrifugation as described and transferred to 2 ml columns (MoBiTec,
#S510129) and washed with 10 ml b P buffer/0.4% NP40 and 5ml Ix DP
buffer/0.2% NP40 . Once the washing buffer had run through the column
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fluorescently labeled secondary anti mouse IRDyeTM 800 (Rockland,

#610-732-124) and the Odyssey Infrared Imaging system from LI-COR
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0 95 5
533 92 8
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50 95 3

5.4. Protein identification

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



| x PBS buffer. Eluates (as described above) were combined with 12 pi of

4 x SDS loading buffer (200 mM Tris-HCI pH6.8, 8% SDS, 40% glycerol,

0.04% Bromphenol blue) and applied to the Nitrocellulose membrane with
wOBioReddet blot appartus (BioRad, #170-6545). For detechiowpfBd:26sss7

gamma the membranes were first blocked by incubation with Odyssey

blocking buffer for 1 hour. Blocked membranes were incubated for 16

hours at 4C with the first antibody {fuse anti P13K gamma from Jena

Bioscience, ABD-0265) diluted 1:100 in Odyssey blocking buffer
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PIK3R4; phosphoinositide-3-kinase,
-20C. | 1P100024006.1 11
regulatory subunit 4, o150

P{K3CG; phosphoinositide-3-kinase, catalytic,
6 IPI00282680.1 39
gamma polypeptide

PIK3CD; phosphoinositide-3-kinase, catalytic,
6 iPiD0298410.2 26
delta polypeptide

PIK3CD; phosphoincsitide-3-kinase, catalytic,
7 IPI06288410.2 12
delia polypeptide

PIK4CB; phosphatidytinositol 4-kinase,
8 1PI00002591.3 15
cafalytic, beta polypeptide

PIK3R1; phosphoinositide-3-kinase,
g iPI00021448 1 27
regulatory subunit 1 (p85 alpha)

PIK3R2; phosphoinositide-3-kinase,
9 IPI00D11736.3 8
regulatory subunit 2 (p85 beta)

PIK3R1; phosphoinositide-3-kinase,
14 IPIN0333040.3 7
regulatory subunit 1 (p85 aipha)




Dilution of test compound for elution experiments: Prepare 50 mM stock

by diluting the 100 mM stock 1:1 with 100% DMSO. For elution

experiments further dilute the compound with elution buffer (Ix
wWPRdoskfer0:2% NP40). Compounds used for elution: Compeangtsnilidkss

inhibitor LY29004 (Tocris 1130; Vlahos et al., 1994, J. Biol. Chem. 269,

5241-5248). Compound 2: P13K gamma inhibitor (Calbiochem 528106;

AS-605240; Camps et al., 2005, Nagyre Medicine 11, 936-943).

Compound 3: P13K gamma inhibitor Il (Calbiochem 528108; AS-604850;
Exanls ét FlugeosadsanuferVédicidentifica86m043) RIXKmpieuna interacting
conp@patiiive binding assay for the identification of P13K gamma

interacting compounds This examples demonstrates a competitive binding

assay in Whlci}E st compunds, are a irectly into a cell iE//?sate Te
T e e i Rl S fiegrabed in
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is aidweddebivdgerbtddpoteins contained in the lysate sample. After the
inbutation time the beads with captured proteins were separated from the
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contral experlmen est compoun er contalnln
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column was calculated {approximately 1000 ul). 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 , MSBVNI210, 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.



Compound 1: P13K inhibitor LY29004 (Tocris 1130; Vlahos et al., 1994, J.
Biol. Chem. 269, 5241-5248). Compound 3: P13K gamma inhibitor Il
(Calbiochem 528108; AS-604850; Camps et al., 2005, Nature Medicine
WK1 208818¢3). Compound 4 (CZC00015387). Dilution of cellrwsatefetbosss?
lysates were prepared as described in example 2. For a typical
experiment 1 lysate aliquot containing 50 mg of protein was thawed in a
37C water bath and then kept at 4€36l0 the lysate one volume of 1xDP
buffer was added so that a final NP40 concentration of 0.4% was
Deiesfieved ciiehPBE@YRIR final volume of a 5ofold concentrated
Tigreteasgelifiibjiansolytioriwamaddedi{d taldlepahpfietebge idbilitor procedure
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al A e mewehiiQfive, ofvdilutbst IYeatewasddiseensed iwiteathraeliabafence.
pudghiiliaaplate4 Dhen-E8bA dgeh campeynd sillygd in DMSO was

added. For control reactions 1.5 p1 DMSO without test compound were
used. Then 50 p1 of affinity matrix (20% slurry) per well were added. The

Nifiatel Qs et orereHBrte v e 20T eL ERARE AT SHPSeseRtywashed with
I ¥HRBMbrifker Bippenderfswit=2008/61 5018 REBHIER2G0F/0068SF 439 SDS
loddiggbate-wanwasietHising dNasy 8 SBB|falsinsieenent (MUt phenol
biAYM ABROR), RRCRMBHYAS WaRbed 4-imes,Withi400.k of Ix DB bufigs

contai 0.4% NP-40 and 2 times with 400 | with | x DP buffer
(Bé{gﬁh%%ﬂg)ﬁa{@NP-m. For elution the filter plate was placed on a

collection plate and 40 p1 of 2x sample buffer (100 mM TrisHCI, pH6.8;

Fot94e8018m208/P {i¥c erohnts 028 orBnobrpive nebis sk witlo dREdT b{5hembatiimalvith
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PO (RO oS Duler PRIEEFR ha Bl Sk I B Qi
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Tween 20 the membrane was incubated for 40 minutes with the detection antibody (anti-
mouse IRDye'™ 800 from Rockland, 610-732-124) , diluted 1:10 000 in Odyssey
Blocking Buffer supplemented with 0.2% Tween 20. Afierwards the membrane was
washed four times for 5 munutes with 1 x PBS buffer/0.1% Tween 20 and once for 5
minutes with 1 x PBS buffer. Afterwards the membrane was scanned with the Odyssey
reader and data were analysed.

Table 5: Preparation of 5x-DP buffer

Substance: Stock solution Fipal cone.in I x ;| Add for 11 5 x lysis
fysis buffer buffer

Tris/HCI pH 7.5 1M 50 mM 250 ml

Glycerol 87 % 5% 288 mil

MgChL 1M 1.5 mM 7.5 ml

NaCl SM 150 mM 150 mi

Na;VQ, 100 mM 1 mM 50 mi




The P13K gamma protein in the eluates was detected and quantified by a
dot blot procedure using a first antibody directed against P13K gamma
(anti P13K gamma from Jena Bioscience, ABD-026S) and a fluorescently

waelsdsecondary antibody (anti-mouse IRDyeTM 800, fronrdRucktastdivess7
610-732-124). The Odyssey Infrared Imaging system from LI-COR
Biosciences (Lincoln, Nebraska, USA) was operated according to
instructions provided by the manufagturer (Schutz-Geschwendener et al.,
2004. Quantitative, two- color Western blot detection with infrared
fluorescence. Published May 2004 by LI-COR Biosciences,
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before a vacuum pump was applied. For detection of P13K gamma the
Teserninmnedsviareldiishblocked by incubation with Odyssey blocking buffer
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295 fietlo>t ¥ Tween 20 and once for 5 minutes with | x PBS buffer. The
Commoiordile 3K kepuire PESbBOffECabikChand52 BV AOS20TBHL5048ps et al.,
200€ MER200406887, 970 smanned with the Odyssey instrument and

cmﬁwrﬁiﬁcg&%mxﬁmw&%&&h&wgzé?e}@eAide.sfM%%Pé&ﬁr%‘%t al,

facturer, Exa % Compound profiling of PI3Kdelta interacti
2 co?hrg%%rr?}sf %if/cérbedT%S% '%4§3'unds to cell lysates or living cells This
example demonstrates binding assays in which test compounds are
added directly into a cell lysate or incubated with living cells (RAW264.7

Efaafirrhageshienine salivzaigaampetie RogitAS6RYtOMBRUNGSima

in‘l‘é%@tﬁ%dc%gn Llegde samples and allowed to bind to the proteins
containéd in the lysate sample. Then the affinity

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. Afier 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).



matrix containing the immobilized phenylthiazole ligand was added in

order to capture proteins not bound to the test compound. After the

incubation time the beads with captured proteins were separated from the
Wogatsppidéntrifugation. Bead-bound proteins were then el e Erdit@6ss7

presence of PI3Kdelta protein was detected and quantified using a

specific antibody and the Odyssey infrared detection system. For the in

cell profiling experiment aliquots of Bi&-RAW264.7 macrophages were first

incubated with compounds for 30 minutes in cell culture medium. During

he compounds can enter the cells and bind to protein
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lysate with the affinity matrix the with t captured proteins were

separated from the lysate by centrifugation. Bound proteins were then
REEQEMEe of PI3Kdelta was detected and quantified using
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coppmpel alisiive rerainingflSieRi St iperme ab 2\ D 0 681P1E0bBtained 1%
DNMST/EP2007/006887 -41- Cell culture RAW264.7 macrophages

cohpaiean piyRadmdiier SobeaiomoBackilie\Midaers. GBS chom.
zég)télﬁ)ﬁcggégnodlfled Eagle's medium (DMEM, 4mM L-glUtamine, 4.5 g/L,

g1ucos co #41965) supplemented with 10 % heat-inactivated fetal

ComARstri @mee atodrey Bt aboghes safltforeartRitats (@mepst ol
20&35@3@$WM&019}3&193?)C in a humidified atmosphere in the

Capipsente @756 &R 7Macrophages were sub-cultured by scraping the
cells from the culture dish in DMEM culture medium using a cell scraper

Di fmd re éﬂg them in fresh culture medium, RAW264.7 macrophages
ifufion o

perlments after reaching passage number 3. The cells
Celf dverlfn SrreuRsreashift JRoahnate Gureied shiine tRPB SxEsiaent 1 lysate
aliget G4Bzirerg die th frofipiioeicuttasetidiviedrin BNMEX] suwlierrbathewdidithankipt at
gocerntsifugedyaiid 000 RmimE ropMIBMNRIRE & {01 3dpinyteshal Remell NP4o
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etermined. 2 106 cells.were plat n m-culture djsh
O%Gr?atfﬁtceébgfg &qso réhxbnor solution waF.s) gc?eg E (f: protease inhibitor

dissolved in 0.5 ml of 1x DP buffer containing 0.4% NP40; EDDTA-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 lvsate 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 ul of test compound diluted in DMSO was added. For control reactions
1.5 ul DMSO without test compound were used. Then 50 wl 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, Eppendort).



hours in fresh DMEM culture medium until they reached approximately 90

% confluence. A) Compound profiling in living cells Treatment of cells

with test compound The macrophages were washed with D-PBS buffer
wanzlifsasiwDMEM culture-medium was added. Cells were treatedreiitv/oo68s7

DMEM culture medium containing 0.2 % DMSO (vehicle control) or

DMEM culture medium with 10 p.M PI-103 (Calbiochem, catalogue

number 528100; Knight et al., 2006,3€ell 125, 733-747), 10 M compound

5 or 10 pM compound 6 over a period of 30 minutes. Test compounds
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thawed on ice and Iysed by addlng 120 I Ix lysis buffer (1 x DP buffer,
d QN ABChR dngiemed into 1.5 ml Eppendorf tubes
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.assay utlon of cell lvsate ysates were prepare escrib

‘B%%W?FOWAW&’“? macrophages One lysate aliquot was thawed in a

37C water bath and then kept at 4C. To the lysate one volume of 1xDP
Thsuftervtanipiniag proie asedinbibiidinglidabletrafrpoataasss itkibitppitis sBlvadot
mittofiltration apparatus, BioRad 170-65). Nitrocellulose membranes (BioTrace NT
Nitrocellulose, PALL BTNT30R) were treated with 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 temperaturc. 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. Afierwards 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



25 ml of Ix DP buffer or 25 ml of Ix DP buffer containing 0.8% NP40;
EDTA-free tablet protease inhibitor cocktail from Roche Diagnostics,
catalogue number 41647) was added so that a final NP40 concentration
vtk Q0896 wESs achieved. The lysate was further diluted by addingEpeddFPoosss7
buffer containing 0.8% NP40 and proteinase inhibitors so that a final
protein concentration of 10 mg/ml was achieved. Washing of affinity matrix
The affinity matrix as described in exgmple 1 (0.25 ml of dry bead volume)
was washed two times with 10 ml of 1 x DP buffer containing 0,2% NP40
scapued asth bl hysispondeden 50 sigrofdwBR fraffsicdenthamziysed28dcording
toNIR4Qs(RUiibeasiaisiwanutResaation of cell lysate with the affinity matrix A
volume of 50 gl of diluted lysate (10 mg/ml protein) was dispensed into
each well of a 96 well filter plate. Then 100 | of affinity matrix (5% slurry)
per well were added. The plate was incubated for two hours at 4C on a
Expmeds t750mmered arefiins shRtaKdegminerneiimprepraundadyeddiad
carsjrg adsacweiysatasfoldivisirweibnt (Millipore, MAVM 096 OR). Each
well was washed two times with 220 W of Ix DP buffer containing 0.4%
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waiitreelthostambtinbpessenan ¢ ORISKC e withenfinat datibrdyaeirgeiatfied using

= §rRinstRiBKeeka andaiverasesntivlabeledsacpndary antibody. The
nitrocellulose membranes (BloTrace NT Nitrocellulose, PALL BTNT30R)

were pretreated with 20% ethangl and subsequently washed W|th PBS

Fguherorst Rt ien P Tae R AU RE MG rBASK 208 b MAST Bibekedvisye first
injybaisdtiohwimedyds &y Hlovkintguftetl CDORT 1T (DOH) Fokio e istion
tirat thorviesoperatdie: o akeckl mandrares wotathagdacuhaiedhioseB. Then

thBQUAS FeAGMIARE fistaniibody (A ared and the affinity matrix was added in

order to capture proteins not bound to the test compound. After 90 minutes of incubation

of the cell lysate with the affinity matrix the beads with the captured proteins were
separated from the lysate by centrifugation. Bound proteins were then eluted and the
presence of PI3Kdelta was detected and quantified using a specific antibody and the
Odyssey infrared detection system.

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



PI3Kdelta, rabbit polyclonal antibody from Santa Cruz, catalogue number
sc-7176) which was diluted 1:800 in Odyssey blocking buffer containing
0.2% Tween-20. After washing the membrane four times for seven
Wit With PBS buffer containing 0.1% Tween 20 the meR{IARENVAS6887
incubated for 60 minutes with the detection antibody (goat ant-rabbit
IRDyeTM 800CW from LICOR, catalogue number 926-32211) diluted
1:2500 in Odyssey blocking buffer-cbintaining 0.2% Tween-20 and 0.02%
SDS. Afterwards the membrane was washed four times for 5 minutes
1 x PBS buffer/0.1% Tween 20 and once for five minutes with |
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e cell pellets were qwckly frozen in liquid nitrogen. Cells were
thawed on ice and lysed by adding 120 .d Ix lysis buffer (1 x DP buffer,
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compound and 0.2% DMSO in the cell culture medium.

Preparation of cell lysates

The culture medium was removed, cells were washed once with D-PBS buffer and 4 ml
ice-cold D-PBS buffer was added. Macrophages were removed by gently scraping the
cells and resuspending them in D-PBS buffer. The cell suspensions were transferred into
15 ml Falcon tubes and kept on ice. The macrophage suspensions were centrifuged at
1500 rpm 4 °C for 3 minutes in a Heraeus Multifuge. The supernatant was removed and
the cell pellets were washed with cold D-PBS buffer. After an additional centrifugation
step, the cell pellets were guickly frozen in liquid nitrogen. Cells were thawed on ice and
lysed by adding 120 pl 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



Dilution of cell lysate Cell lysates were prepared as described below from
RAW264.7 macrophages. One lysate aliquot was thawed in a 37C water
bath and then kept at 4C. To the lysate one volume of IXDP buffer
WeoHtkigprotease inhibitor (1 tablet of protease inhibitor dRSHERXGGFHOEES7
ml of | x DP buffer or 25 ml of Ix DP buffer containing 0.8% NP40;
EDTA-free tablet protease inhibitor cocktail from Roche Diagnostics,
catalogue number 41647) was addet® so that a final NP40 concentration
of 0.8% was achieved. The lysate was further diluted by adding Ix DP
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Prmfkwgrhmtm Bhew/@120881015643 PCT/EP2007/006887 -45 a
shaker (750 rpm on a Thermomixer, Eppendorf). The plate was washed

WHSIRG BAREHHDmRRRpIfold instrument (Mllllpore MAVM 096 OR) Each
awasw Figf oti SW|th20I [.co ta 0.4%
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in SD 8 20% §iYdertty 0G0 BSnPREN OF Blbeddyithud T (50 mM final
concentration) was added to each well. The plates were incubated for 30

mmﬂﬁﬂtﬁl ‘?tcgﬁq%atc with the 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 100 pl of affinity matrix (5% slurry) per well were added. 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 0OR). Each well was washed two times with 220 pl of ix 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 TrisHCL, 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 minuies 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 cluate was collected in the wells
of the collection plate.



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
Weblestiofepiate. The detection and quantification of PI3Kdel® waB2607/006887
performed as described above. -46- Claims 1. A method for the
identification of a PI3K interacting compound, comprising the steps of a)
providing a protein preparation contathing P13K, 5 b) contacting the
proteln preparatlon Wlth 3- (2 {2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
i eths®dylfonyl-phenyl)-4-methyl-thiazol-2yl]-pro
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B) Compound profiling in cell lysates
Preparation of cell lysates

The culture medium was removed, celis were washad 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 Heracus 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 ui 1x lysis buffer (I x DP buffer, 0.8% NP40). The lysates were



35 hydrochloride - P13K complex, and c) detecting the
3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-N-[5-(4-chloro-
3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl]-propionamide
wiythanisrzle - P13K complex formed in step b). 40 -47- 5. FiheEmmstiodess?
of claim 4, wherein in step c) said detecting is performed by determining
the amount of the
3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-4€thoxy}-ethoxy)-N-[5-(4-chloro-
3methanesulfonyl-phenyl)-4-methyl-thiazol-2y1]-propionamide
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For in the lysaie competition experiment stock solutions of test compounds were prepared
in DMSO corresponding to a 50fold higher concentration compared to the final
concentration in the assay (for example a 500 uM stock solution was prepared for a final
test concentration of 10 uM) This dilution scheme resulted in 2 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 cel] lysate with test compound and affinity matrix

A volume of 50 ul of diluted lysate (10 mg/ml protein) was dispensed into each well of a
96 well filter plate. Then 3.0 ul of test compound diluted in DMSO was added. For
control reactions 3.0 ul 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



ethoxy)-N-[5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2y1]-pr
opionamide hydrochloride immobilized on a solid support under
conditions allowing the formation of a
WEROBRENE2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-N-[5-(4 Tt TG B2 Bredsss 7
anesulfonyl- phenyl)-4-methyl-thiazol-2yl]-propionamide hydrochloride -
P13K complex, and 35 40 -48- 0 determining the amount of the
3-(2-{2-[2-(2-amino-ethoxy)-ethoxy}-4fhoxy}-ethoxy)-N
4-ehloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl]-propionamide
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-thiazot-2y1]- propionamide roc orlde P13K complex is determined
by separating PI3K from the immobilized

The. gotectipn epdegipac feanténg Mg arpedthmed) N dGaubed oy 4.5
3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl]-propionamide
hydrochloride and subsequent detection of separated P13K or
subsequent determination of the amount of separated P13K. H. The
method of claim 10, wherein P13K is detected or the amount of P13K is
determined by mass spectrometry or immunodetection methods,
preferably with an antibody directed against 20 P13K. 12, The method of
any of claims 1 to 11, performed as a medium or high throughput
screening. 13. The method of any of claims | to 12, wherein said
compound is selected from the group 25 consisting of synthetic
compounds, or organic synthetic drugs, more preferably small molecule
organic drugs, and natural small molecule compounds. 14. The method of
any of claims | to 13, wherein the P13K interacting compound is a P13K
inhibitor. 30 15. The method of any of claims | to 14, wherein the solid
support is selected from the group
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consisting of agarose, modified agarose, sepharose beads (e.g.
NHS-activated sepharose), latex, celjglose, and Ferro- or ferrimagnetic
particles. 35 16. The method of any of claims | to 15, wherein the
3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-
ethoxy}-ethoxy)-N-[5-(4-chloro-3métHdRiesulfonyl-phenyl)-4-methyl-thiazol-
2yl]- propionamide hydrochloride is covalently coupled to the solid

SUPPE 91t Fre Wend READE AP RLAMN QL 6l H&%p%JMMHQEE Iﬁlet rs]t%ps of

P13K is P13K gamma and/or P13K delta. 18. A method for the
puriticRIBH BRI AL BHSIYCINE 8iBREISF 5 a) providing a protein
preparation containing P13K, b) contacting the protein preparation with

3'(%){2&31’{@5@@1 o 'ﬁmgﬁyﬁ@ﬂg‘aﬁbﬁ'@Hﬂ@x%}(ﬁmQ%)&'—Nﬁﬁﬁ(’)(éﬂmkgv@h%xy]-ethoxy} -

methanesulfonyl-pheny )-4-methyl-thiazol-2y]l-propipnami de 1 ) )
yelroc RO e RS I e BB P P28 i
formatibyswfiloride immobilized on a solid support under conditions allowing the formation of a
3-(2-{2”@[22('22@@0@@?@11@@%@%' o ]yp]&g@xy}@mgw)ﬁPﬂaﬁ&%wﬁl@é&@g)ﬂ@mfonﬂ-
anesulfqnyl, pheaylra-methylithiazal 2yl propignamide fiydrochipride -

P13K cpglmxﬁlgaQ%er%A ghsaezp%#r?go %%%nﬁﬁeq?mnrgobilﬂ%% € in i
3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
e_th@xy)_nbb{ﬁa%(]@-chlﬁro-&@em@esuﬁmmdﬂm@pme&ymhbyﬂhiaa@)Mﬂﬁﬂnechloro-
p'0“arTB‘ngth%%Qﬁ'ﬂﬁ%?h@ﬁ'ﬂ%%?g%ﬂ%%¥%ﬁ-Bio%@lmnlz% fHW}gg]ﬂori(g ~ PI3K

comprising the step of purifying gamma and /or P13 K" delta. 20 20.
The m&MBEDPAAME LY, SRIBPEIN-S/ purification is performed using a
P13K gamma specific antibody and /or a P13K delta specific antibody 21.

TheymethadiafarhehelainschdiandGs Iuithe scomRrrisilg AHRNMICR SIS 3-2-

identification of prot insvlg)ei apable of binding to P13K. 25 22. Th
method BT A B SRR 21 JURAEF SO LT Spea b ot
determihatidhofepustitarakixtloprapnisaifie diorshidik. 23. The method of
any of claims 18 to 22, wherein after step c) either P13K and/or the

Prof&ing 3 L5INg.5apable ofbindin gonﬁlc?%% fle gharactetized DY MASR o the
spectrometry or immunodetection méthods. 24. The method of any of
clafifig™ipgtos ok AP @T5r8%dRsT Bfa protein preparation includes the

steps of harvesting at least one cell containing P13K and lysing the cell.
The method of claim 2, wherein separated PI3K is detected or the amount of separated PI3K is
determined by mass spectrometry or immunodetection methods, preferably with an antibody

directed against PI3K.

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

a) providing a protein preparation containing P13K,

b) contacting the protein preparation with 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy?-
ethoxy)-N-{5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2y1}-propionamide
hydrochioride immobilized on a solid support and with a given compound under
conditions allowing the formation of a 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
ethoxy)-N-[5-(4-chloro-3methanesulfonyi-phenyl}-4-methyl-thiazol-2yt-propionamide
hydrochloride — PI3K complex, and

¢y detecting the  3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-N-{5-(4-chloro-
3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl]-propionamide  hydrochioride ~ PI3K

complex formed in step b).
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35 40 -50- 25. The method of any of claims 1 to 24, wherein the steps of

the formation of the 3-(2-{2-[2-(2 -47 -
amino-ethoxy)-ethoxy]-ethoxy}-ethoxy)-N-[5-(4-chloro-3methanesulfonyl-p
henyl)-4-methyl- thiazol-2y1]-propionamide hydrochloride - P13K complex
are’perRsdPLiREER dsedtdhy” i siosdlchitdhdiffore ey Bstetsiping the
3-(2r{2:f2-(2ediminioeeth®3 )2 iRaXyldthekykethtuy)iNubxi4-ahlogo-N-[5-(4-chloro-
3mﬁq}%§§§tﬂwb ey B"rf}émm])yelzmj 95@%Mﬂmmg%ride>~?.l3i{ complex.

hydrochloride for the identification of P13K interacting compounds. 10 27.

Use of the

3- (2R afrinocé thoxy Y ethdxylethiotss ethioxy Rl 18{wskd| o6 several protein
3mgihanassianydpheey drestbytbiagel-2yl]-propionamide

hydrochloride for the purification of P13K. 15 SEQUENCE LISTING

<110> CellZzOme AG <120> Methods for the identification of P13K

intekdrtifry Mblacides BsHote HE Puiieios shPBRISITELssse P
<1G9> preAdRSrRaie Mt @ ESioRedh Jrep2hlon tosRinlay P1G2 <212> PRT

<213> i < r

el D R b T Ly

g
Arg SeF AR el o0 RSP S REE L PRETSRE fe Gl
Phe VatldestProdd hmbentiGéd o35 40idlSipport under conditions allowing the formation of a

3-(2-{2-[2-(2-amino-ethoxy)-ethoxy |-ethoxy } ~ethoxy)-N-[ 5-(4-chloro-3methanesuifonyi-
phenyl)-4-methyl-thiazol-2yl]-propionamide hydrochloride — PI3K complex,

¢) contacting the other aliquot with the 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
ethoxy)-N-[5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl|-propionamide
hydrochloride immobilized on a solid support and with a given compound under
conditions allowing the formation of a 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
ethoxy)-N-{5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2y1}-propionamide
hydrochloride ~ PI3K complex, and

d) determining the amount of the 3-(2-{2-[2~(2-amino-ethoxy)-ethoxy]-ethoxy }-ethoxy)-N-
[5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl|-propionamide
hydrochioride — PI3K complex formed in steps b) and ¢).

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 & given compound,

¢) harvesting the cells of each aliguot,

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

e} contacting the protein preparations with the 3-(2-{2-{2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
ethoxy)-N-{5-(4-chloro-3methanesuifonyl-phenyl)-4-methyl-thiazol-2yl}-propionamide
hydrochloride immobilized on a solid support under conditions allowing the formation of a
3-(2-{2-[2-(2-amino-ethoxy}-ethoxy]-ethoxy} -ethoxy)-N-[ 5-(4-chloro-3methanesulfonyl-
phenyl)-4-methyl-thiazol-2yl]-propionamide hydrochloride - PI3K complex, and
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I1.

12.

13.

14.

15.

16.

Arg LyS Cys Lys Ser Pro Glu Thr Ala Leu LeU His Val Ala Gly His 50 55
60 Gly Asn Val Glu GIn Met Lys Ala48In Val Trp Leo Arg Ala Leo Glu 65
70 75 60 Thr Ser Val Ala Ala Asp Phe Tyr His Arg LeU Gly Pro His His

Phe 8590 95, Leo Leu LeU T GIn Lys Jﬁ: GlyGInTrp T rGluﬁlIQ e Tyr
§ Ly IBE 85" 1 HyH R e #F?PL%%EK’%YQ:}} PGS Y#Y‘?thoxw-N-
Trp LyE Atecilbro- &malﬁzﬁd@sylm@mg‘ﬁ@ﬁmbt@wmﬂierﬂmsﬂ_aem&/éb@mhloride

Arg His Riq Bsaner d36kd 32d4Q1iGk @bkh2gr Gin Ala Phe Gin Arg GIn
Leo Thr Ala Leu lle Gly Tyr 145 1S0 155 160 Asp Val Thr Asp Val Ser

Asn Val His Asp Asp Glu Leo Glu Phe Thr 165 170 175 Arg Arg Gly Leu
Vailrhrpiehed wepatio’ vl Alaseainigaspd18rus sl he bie {4y -(2-amino-
LeetiosyPAdenddetdisskratdspy Vel Flu-Sesrbyh ditmbaadiiopikabl 2O &0F-thiazol-

Gllé}-,li}/ b g%l&:?dﬂ%ré(&f&?u{é'a %%rl‘(%%ﬁl}g& %&F@?ﬂlkﬁevﬂqugt %Qﬂ%geﬁ w1th the

rg Ser Thr Thr 5er GIn Thr Ile Lys Val 5er Pro Asp Asp

23@%@@&011 PYBrElPA e HsoEIR SEppie M%thﬁﬁﬂwgw%mm%m Pisk i
Lys taysP51250n2bbnder Leu Met Asp lle Pro GbU 5er Gin 5er Glu GiIn
Asp Phe Val Leu 260 265 270 Page 1 Arg Val Cys Gly Arg Asp GIU Tyr

Ley Val Gly GIU Thr Pra lle L tyS 275 280 285 A5n Phe GIn Tr 19
His 5/ 8TES | & AR EIFEIP G e HIL 8B 8E 54l % eloes it ethoxy)-

ethoxy]-ethoxy}-ethoxy)-N-[5-{4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl}-

propionamide hydrochloride — PISK complex is determined by separating PI3K from the
immobilized 3-(2-{2-[2-{2-amino-ethoxy)-ethoxy]-ethoxy} -ethoxy)-N-[ 5-(4-chioro-
3methanesulfonyl-phenyl}-4-methyl-thiazol-2yt]-propionamide hydrochloride and subsequent

detection of separated PI3K or subsequent determination of the amount of separated PI3K.

The method of claim 10, wherein PI3K is detected or the amount of PI3K is determined by
mass spectrometry or immunodetection methods, preferably with an antibody directed against
PI3K. |

The method of any of claims | to 11, performed as a medium or high throughput screening.

The method of any of claims [ to 12, wherein said compound is selected from the group
consisting of synthetic compounds, or organic synthetic drugs, more preferably small molecule

organic drugs, and natural small molecule compounds.

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

inhibitor.

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

cellulose, and ferro- or ferrimagnetic particles.

The method of any of claims 1 to 15, wherein the 3-{2-{2-[2-(2-amino-ethoxy)-ethoxy]-
ethoxy}-ethoxy)-N-[5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2yl}-

propionamide hvdrochloride is covalently coupled to the solid support.
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17.

18.

19.

20.

21

22,

23,

24,

Val Val Leo Asp Thr Pro Pro Asp Pro Ala Leo Asp GIU Val Arg Lys 305
310 315 320 Glu Glu Trp Pro Leu V4PASP Asp Cys Thr Gly Val Thr Gly
Tyr His 325 330 335 GIU GIn LeU Thr lle His Gly Lys Asp His Glu Ser Val
Phe Thr Val 340 345 3S0 Ser Leo Trp Asp Cys Asp Arg Lys Phe Arg Val
Lys lle Arg Gly lle 355 360 365 ASP lle Pro Val Leo Pro Arg Asn Thr
ASPht gstihr o akPhelarab Gy B7 0878380P Ak iABR Hle@nalig/ G R3Gidelta
Gin Val Leo Cys Gin Arg Arg Thr Ser 385 390 395 400 Pro Lys Pro Phe

Thr Glgh%; %V I Lt?r Cat % %LY%}J L ?08 410 415 Ser lle
Lyt ¢ BTy AT TR T8 rﬁ’ﬁ_eo Gin 420 425 430

lle Tyr Cys Gly Lys Ala Pro Ala Leo Ser Ser Lys Ala Ser Ala GIU 435 440
44%) SerdvidindenSeifplbpaetoyddabiduysPvat,GIn Leo Leo Tyr Tyr Val 450
455 460 Asn Leo Leo Leo lle Asp His Arg Phe Leo Leu Arg Arg Gly GIU

Tyr 465 470 475 480 Val Leo His Met Trp Gin lle Ser Gly Lys Gly Gla
AsB>e|50@%%rfa%gr&%msp%@%wméﬁ&é%[w% TR SRR N -
Asn ProlASR-NYS-GlithAsns@ub08640-SenNiet-SehiletSesiyll-eomtiemmide

Asp M @);EYJCQMF'I&@' EEBBQII HeAlg a§31§i§%g3ég§ndc?goﬁ)dgdn¥ %Ildwﬁr% nd fB‘BnEth of a
Pro As GJlU G| g f&% % é]g 35540 Ala Glu Met Prg A o,
Gin Le S&r Ly CRTEE RV AR Ry BA8550 555 ST fony
Pro LeQIM@Prmemwtmkﬁomaleiwmmuw@mcmc@e&lﬁ%compkx and
¢) separating PI3K from the immobilized 3-(2-{2-[2-(2-amino-ethoxy)-ethoxy]-ethoxy}-
ethoxy)-N-[5-(4-chloro-3methanesulfonyl-phenyl)-4-methyl-thiazol-2y1]-propionamide
hydrochioride.

The method of claim 18, further comprising the step of purifying PI3K gamma and /or P13 K
delta.

The method of claim 19; wherein said purification is performed using a PI3K gamma specific

antibody and /or a PI3K delta specific antibody

The method of any of claims 18 to 20, further comprising after step c¢) the identification of

proteins being capable of binding to PI3K.

The method of any of claims 18 to 21, further comprising after step ¢) the determination of

post-translational modifications PISK.

The method of any of claims 18 to 22, 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 23, wherein the provision of a protein preparation includes

the steps of harvesting at least one cell containing PI3K and lysing the cell.
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25.

26.

27.

565 570 575 His Phe Arg Tyr Glu Ser Leo Lys His Pro Lys Ala Tyr Pro
Lys Leu 580 585 590 Phe ser ser Vall:ys Trp Gly GIn GIn GIU lle Val Ala
Lys Thr Tyr 595 600 605 GIn Leo Leo Ala Arg Arg Glu val Trp Asp GIn

Se Ala Val 610 615 e 2 G Leu Thr Met GIn e .
SR PR L G A SRPOEE B R A TR 2

6451@91%@3;8(1)@1#1@411]%@Wb@i@m)ﬂﬁﬁﬂs@@%Mﬁliilf@wlinwyhembiﬂ@ﬁwl-

Glihiagdt-Mal fripiMManvad lysRhrtall Praskycbepi&6aré 1rbligeAsmh&eressentially

AlahLelch) AI]a Ar Plae Leu Leu LyS Arg Gly Leu Arg Asn 675 680 685 Lys

Arg e él%“f—’ﬁs e Leu Phe Trp Phe LOU Arg 5er Giu lle Ala 690 695

700 GIn Ser Arg His Tyr GIn GIn Arg Phe Ala Val lle Leu Glu Ala Tyr 705

71Q#15 720 LeteArg @M@Q@wﬂmnAimMabtbewbﬁ&é@Pefhbeﬁm[Sstmch oro-

Gl Nah 2K 3R I VB AR MEN L GlankyS VALERIIEHASP F  ne

Lys ber Leu 74 0 5er’Ala Glu LYS Tyr Asp Val 5er Ser GIn Val lle

SeHC@iﬂfLi’iPE%P%‘S“%W?@SC%H?‘L’% LOU Glu Asn Lou GIn Asn Ser GIn

Lou Pro Glu Ser Phe Arg 770 775 780 Val Pro Tyr ASp Pro Gly Lou Lys

Al Gl Al e e QLIR 05 900, AL YRERAB
er r S a
Pro TR LD B RO Gl Bl 1y I o0 g srce o7

purification of PI3K.



<110>
<120>

<1.30>
<160>
<L70>
<210>
«21l>
<212>
<2313>

<400>

Lys His 83y Asp Asp LeU Arg 84n Asp Met Leu lle 845 GIn lle Leu Arg lle
Met Glu 5er lle Trp Glu Thr Glu Ser LeU ASP Leu Cys LeU 850 855 860
LeU Pro Tyr Gly Cys lle 5er Thr Gly ASP Lys lle Gly Met lle Glu 865 870
875 880 lle Val Lys Asp Ala Thr Thr lle Ala Lys lle GIn Gin 5er Thr Val
885 890 895 Gly Asn Thr Gly Ala Phe Lys Asp Glu Val Leu Asn His Trp
Lou Lys 900 905 910 Glu Lys Ser Pro Thr Glu Glu Lys Phe Gin Ala Ala
Val Glu Arg Rhen&l582Q 925 val Tyr Ser Cys Ala Gly Tyr cys Val Ala Thr
ce94R:vat Lou Gly lle Gly Asap Arg His Asn Asp Asn lle Met lle Thr Glu Thr
e G0 ASTeheelde 245950 355:960 . RhigiHisHe. ASRFhe Gly His lle Lou Gly
forad PPYTTLS St 'PlRE Leu Page 3 965 970 975 Gly lle Asn Lys GIU Arg
CENEPP¥o Phe Val Leu Thr Pro Asp Phe Leu 980 985 990 Phe val Met Gly
2 rhr Ser Gly Lys Lys Thr Ser Pro His Phe GIn Lys 995 1000 1005 Phe GIn
ravspn llerGys Val LYS Ala Tyr LeU Ala LeU Arg His His 1010 lots 1020 Thr
1 Asn Leu Lew lle lle Leu Phe Ser Met Met Leu Met Thr Gly 1025 1030
§§3i035 Met Pro GIn Lew Thr Ser Lys GIU Asp lle Glu Tyr lle Arg Asp 1040
"o 5281050 Ala Lew Thr Val Gly Lys ASn GIU GIU Asp Ala Lys Lys Tyr
* Phe 1055 1060 1065 LeU ASP GIn lle Glu Val Cys Arg ASP Lys Gly Trp

Met Glu LeFigr/ar Gh 1D D 20751 080Ptie Reri¥risPhe Leu His LeU Val Leu Gly

lle Lys GIn Gly G1u 1085 1090 1095

Cys Arg Arg Arg Arg Arg Met Lys Pro Arg Ser Ala Ala Ala Ser Leu
20 25 30

ser

Arg

Gly

ser Met Glu Leu Tle Pro Ile Glu Phe val Leu Pro Thr Ser Gln
35 49 45

Lys Cys Lys Ser #ro Glu Thr Ala Leu Leu His val Ala Gly HWis
50 55 60

85

Asn val Glu GIn Met Lys Ala Gn val Trp Leu Arg Ala Leu Glu
70 75 80

Thr ser val Ala é\ga Asp Phe Tyr His ggg Leu Gly Pro His His Phe
95

Ley Leu teu Tyr Gin Lys tys Gly Gin Trp fyr Glu Ile Tyr Asp Lys
100 105 110

Tyr Gla val val 6in Thr Leu asp Cys Leu arg Tyr Trp Lys ala Thr
115 120 125

His Arg Ser Pro Gly Gln Ile His Leu val Gin Arg His Pro Pro Ser
13 135 14

145

Glu Glu ser Gin ala Phe G1n Arg 6in Leu Thr Ala Leu Ile Gly Tyr
150 158 160

asp val Thr Asp val Ser Asn val His Asp asp Glu Leu Glu phe Thr
165 170

Arg Arg Gly Ley val Thr Pro arg met Ala Glu val ala Ser Arg Asp
180 185 190

Pro Lys Leu Tyr Ala Met His Pro Trp val Thr Ser Lys Pro Leu Pro
195 200 205

Glu Tyr Leu Trp Lys Lys ITe Ala Asn Asn Cys Ite Phe Ile val Ile
210 215 2

223

220

Ris Arg Ser Thr Thr Ser GIn Thr Ile Lys val ser Pro Asp asp thr
230 235 240

Pro Gly Ala Ile Leu GIn Ser Phe Phe Thr Lys Met Ala Lys Lys Lys
245 250 253

Ser Leu Met Asp ITe Pro Glu Ser Gin Ser Giu &ln Asp Phe val Leu
260 265 270

Page 1



Lys His Ser Ala 1100 <210> 2 <211> 1044 <212> PRT <213> Homo
sapiens <400> 2 Met Pro Pro Gly Val Asp Cys Pro Met Glu Phe Trp Thr
Lys Glu Glu 15 10is Asn GIn Ser Val Val Val ASP Phe Lew Leu Pro Thr
Gly Val Tyr LeU 20 25 30 Asn Phe Pro Val Ser Arg Asn Ala Asn Lew Ser
Thr lle Lys GIn Leu 35 40 45 Leu Trp His Arg Ala GIn Tyr Glu Pro Leu
Phe His Met Lew Ser Gly 5055 60 Pro Glu Ala Tyr Val Phe Thr Cys lle
ASP GIn Thr Ala Glu Gin Gin 65 70 75 80 Glu Leu Glu Asp Glu Gin Arg
Are Val S (LS B E ARD VAl BIR Y BHe %U %90 95 Pro Val Lew Arg Leu Val
Ala Arg GIU Gly Asp Arg Val Lys Lys Leu 100 105 110 lle Asn ser GIn lle
Asn Phe SISEPL @Ml IR T LYSASIg R &l HIg BtuPhe 115 120 125 Asp Ser Lew
Cys Asp Pro Glu val ASn Asp Phe Arg Ala Lys Met Cys 130 135 140 Gin
yal val LePhe Cysi@IefGHY NaAPaI%#IaSNQJ Mgﬂ@lraﬁln Leu Gly Trp Glu 145 150
155 160 Ala Trp Leu GIn Tyr Ser Phe Pro Leu GIn Leu Glu Pro Ser Ala
clu 6Tu TrioHo Page14b6GrlR0 A5 ki Trp G&yr?r@iely Thr Leu Arg Leu Pro Asn
Arg AfA Lau Leu Val T8 185 190 Asival Lys Phe Glu Gly Ser Giu Glu

6ls cln Led€k-RReTh EEEQ@.—; GJE] MakR€er val ehe Thr va
340 345 350

Ser Lel Trp Asp Cys Asp Arg Lys Phe Arg val Lys Ile Arg Gly Ile
355 ¢ 3%0 9 365 i

Aasp Ile Pro val Leu Pro Ar% Asn Thr asp Leu Thr val phe val Glu
370 37 380

Ala Asn Ile Gin His Gly GIn Gln val Leu Cys Gin Arg Arg Thr Ser
385 33 385 400

Pro Lys Pro Phe Thr Glu Glu val Leu Trp Asn val Trp Leu Glu Phe
4058 410 415

Ser Ile Lys Ile Lys Asp tLeu Pro Lys Gly Ala Ley Leu Asn Leu Gln
420 425 430

e Tyr Cgs Gly Lys Ala Pro Ala Leu Ser Ser Lys Ala Ser ala Glu
435 440 445

Ser Pro ser Ser Glu Ser Lys Gly Lys val 6In Leu Leu Tyvr Tyr val
430 455 460

Asn Leu Leb Leu Ile Asp His Arg Phe teu teu Arg arg ¢ty Glu Tyr
465 470 475 480

val teu His Met Trp Gln Tle Ser Gly Lys Gly Glu asp €in Gly ser
485 480 495

Phe Asn Ala Asp Lys Leu Thr $er Ala Thr Asn Pro Asp Lys Glu Asn
500 505 510

ser Met Ser Ile Ser Ile Leu Leu ASp Asn Tyr Cys His Pro Ile Ala
515 520 525

Leu Pro Lys His Gln Pre Thr Pro Asp Pro Glu &1y asp Arg val Arg
530 535 540

Alz Glu Met Pro Asn GIn teu Arg Lys GIn Leu ¢lu ala fle Ile Ala
545 550 585 560

Tar Asp Pro Leu Asn Pro Leu Thr Ala Glu Asp Lvs Glu Leu Leu Trp
565 §70 575

His Phe Arg Tyr Glu Ser Leu Lys His Pro Lys Ala Tyr Pro Lys Leu
580 585 590

Phe ser ser val Lys Trp Gly Gin Gin Glu Ite val Ala Lys The Tyr
595 600 603

Gin Leu teu Ala arg Arg Glu val Trp Asp Gln Ser Ala Leu Asp val
610 615 620
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Gly

Alrg

teu

His

LYs A
6

Glin

705

Ley

Glin

Ser

Gin

val

785

Cys

cys

Lys

Arg

Leuy

8a5

Gly

Giu

val

¢ly

Phe

195 200 205 Thr Lys ASP Val Pro LOU Ala Lou Met Ala CyS Ala Leu Arg
Lys Lys 210 215 220 Ala Thr Val Phe Arg GIn Pro Leu Val Glu GIn Pro
Glu Asp Tyr Thr 225 230 235 240 Leu GIn Val Asn Gly Arg His Glu Tyr
Lou Tyr Gly Ser Tyr Pro Lou 245 250 255 Cys On Phe GIn Tyr lle Cys
Ser Cys Leu His Ser Gly Lou Thr Pro 260 265 270 His Leu Thr Met Val
His Ser Ser Ser lle Lou Ala Met Arg ASP GIU 275 280 285 GIn Ser ASn
Pro Ala Pro GIn Val GIn Lys Pro Ar g Ala Lys Pro Pro 290 295 300 Pro lle
Leu TR AR, lhyas ley RsPEps Ser SerkMalsSeruLau Jkp Ser Leu Glu 305 310 315
320 GIn®Pro Phe Arg lle @iu Leu lle Gin & ser Lys val Asn Ala Asp 325

a1a 1390339 FIL AR, Mty sLeY Yal NplGlAla Gly Leu Phe His Gly Asn
Glu 340 345 350 Mettt®eu Cys Lys Th#sval Ser ser Ser Glu Val Ser Val

bis TW ?eu &ll{e?@ﬁ %@n 365 .Pro val ;}r Lys GIn Arg Lou Giu Phe ASP lle

lfe Cys ASP Lésh 370 375°380 erro Arg Met Ala Arg Leu Cys Phe Ala

Leu Tyr Ala Val IIe GIU Lé/s 385 390 395 400 Ala Lys LyS Ala AArrg Ser
AP 2SN 1&1‘%‘ (VTS essef L ye s Al <5 Y8 BB 410 415 Pro lle Ala Trp Ala
Asn Leu Met Leu Phe Asp Tyr Lys Asp GIn LOU 420 425 430 Lys Thr Gly
58 TGRIPARG Byl TR Mt PrifPrer S&r VaPPro Asp Glu 435 440 445 Lys
Gly GIL Leu LeU Asn Pro Thr Gly Thr val AArrg 5er ASn Pro Asn

ser arg #is Tyr G1n G1n arg phe ala val ITe Leu Glu Ala Tyr

715 720
arg Gly Cys Gly Thr ala Met Leu His asp Phe Thr 6in G61n val

725 730 735
val Ile Glu Mer Leu Glin Lys val Yhr Leu Asp Ile Lys Ser Leu
740 745 750
Ala Glu tys Tyr Asp val Ser Ser G1n val Ile Ser Glin Levw Lys
755 760 765
Lys teu Glu Asn Leu GIn Asn Ser &ln Leu Pro Glu Ser Phe Arg
775 780

770

Pro Tyr Asp Pro Giy Lew Lys ala Giy ala Leu Ala Ile 6lu Lys
790 795 840

Lys val Met Alz Ser Lys Lys Lys Pro Leu Trp Leu Glu Phe Lys

805 810 815
Ala Asp Pro Thr ala Leu Ser Asn Glu Thr Ile Gly Ile Ite phe
820 825 830
His G?g ASp ASp Leu arg Gin Asp Met Leu Ile Leu Gin Ile Leu
83 840 845

Ile met Glu Ser Ile Trp Glu Thr Glu Ser Leu Asp Leu Cys Ley

850 BSS 860

Pro Tyr Gly Cys Ite ser Thr Gly Asp Lys Ile Gly Met rle Glu
B70 3 880

val Lys Asp Ala Thr Thr Ile Ala Lys e ¢lnh &In Ser Thr val

885 890 895
Asn Thr Gly Ala Phe tys Asp Glu val Leu Ash His Trp Leu Lys
S00 8905 alc
Lys Ser pPro Thr Glu Glu Lgs Phe Gln Ala Ala val Glu Arg Phe
91% 920 925
Tyr Ser Cys Ala Gly Tyr Cys val ala Thr phe val tev 61y Ile
9%0 9§5 240

Asp Arg His Asn Asp Asn Ile met Ile Thr Glu Thr Gly Asn Leu
gs0 955 960

His ITe Asp Phe Gly His ITe Leu Gly Ash Tyr Lys Ser Phe Ley
Page 3



450 Thr Asp Ser Ala Ala Ala Lou Lou lle Cys Lou Prooo GIU Val Ala Pro
465 470 475 480 His Pro Val Tyr Tyr Pro Ala LOU Glu LYS lle Leu Glu
Lou G1ly Arg 485 490 495 His Ser Glu Cys Val His Val Thr Glu Glu Glu
Gin Lou GIn LeU Arg S00 505 510 Page 5 Glu lle Lau Glu Arg Arg Gly
Ser Gly Giu Lau Tyr Glu His Glu Lys 515 520 525 Asp Lau Val Trp Lys
Lau Arg His GIL Val GIn Glu His Phe Pro Glu 530 535 540 Ala Lau Ala
Arg Lae Lau Lau Val 3#r Lys Trp Mn Lgys His Glu Asp 545 550 555 560
Val Ala GIn Met Lou Tyr Lau Lau Cys Ser Trp Pro Glo Lau Pro Val 565
Cly He ABEMETTS Alsad 'Tar finEatrGItr 7ot 450 asey Phe Ser Phe Pro Asp Cys His
Val 580 585 590 Gly Ser Phe Ala lle Lys 5er Lau Arg Lys Lau Thr Asp
Phe val ggg\s;p/@ﬂu feadhs OG@OT@OS&W@ pﬁﬁyrGLrausLau GIn Lau Val GIn Val Lau
Lys Tyr Glu 5er Tyr 610 615 6201 au Asp Cys Glu Lau Thr Lys Phe Lau
rhe cin s ASE AdgudahamwAlaAsh L625630s635 640 Arg Lys lle Gly His Phe
192 ) au Phe Trp'fiis Lau Arg Ser B Met His 645 650 655 Val Pro Ser Val

hr asn_ udladalAnig Rhedalydarkllelay Gl Alagtyr Cys 660 665 670 Arg Gly
1025 Arg Thr His Hi¥ Met Lys Val LE#*Met Lys GIn Gly Glu Ala 675 680 685

vet pro_ eSSl LYs LauLyshladay Asn Asp Phe Val LyS Lau Ser Ser Gin 690
1840 695 700 LysFhr Pro Lys Pro!&h Thr Lys Glu Lau Met His Leo Cys Met

Ata Leu T'e\rrg/ﬂ?(g\? Zyjs'QA.an%?ZZG% Asp Ala Lys Lys Tyr Phe
1055 1060 1085

Leu asp GIn Ile Glu val Cys Arg Asp itys Gly Trp Thr val ¢ln
1070 10758 1080

phe Asn  Trp Phe Leu His Leu val Leu Gly Ile Lys GlIn Gly &lu
1085 1090 1095

Lys His Ser Ala
1100

<210> 2

<211> 1044

<212> PRT

<213> Homo sapiens

<400> 2
ﬁ{et Pro Pro Gly ‘;’a1 Asp Cys Pro Met %u phe Trp Thr Lys ﬂu Glu

Asn Gin ser val val va'l Asp Phe Leu Leu Pro Thr Gly val Tyr Leu
20 25 30

Asn Phe ggo val Ser Arg Asn A'(I}a Asn Leu Ser Thr Ile Lys Gla Leu
4 45

Leu §5p His arg Ala Glin ggr Glu Pro Leu Phe His Met Leu Ser Gly
60

Pro Glu Ala Tyr val phe Thr Cys Ile asn Gin Thr Ala ¢1u Gin Gin
65 70 75 80

Glu Leu Glu Asp g?su Gin Arg Arg Leu Sgs Asp val Glin Pro ;iswe Leu

pro val Leu Arg Leu val ala arg Glu Gly Asp Arg val Lys Leu
10 105

Lys
130

Tle asn ser GIn Ile Ser iLev Lew Ile Gly Lys Gly Leu His Giu phe
115 120 128

Asp Ser Leu Cys Asp Pro Glu val ase asp Phe Arg Ala Lys Met Cys
130 135 14

G1n Phe Cys Giw Glu ala Ala Ala Arg Arg Gln Gln Leu Gly Trp Glu
145 150 185 160

Az Trp Leu GIn Tyr Ser Phe Pro Leu Gin Leu Glu Pre Ser Ala Glin
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GIn Glu Ala Tyr Lau Glu Ala Lau 5er His Lau GIn 5er Pro Lau Asp 725 730
735 Pro 5er Thr Lau Leo Ala Glu Val Cys Val Glu GIn Cys Thr Phe met
740 745 750 Asp Ser Lys Met Lys Pro Lau Trp lle Met Tyr Ser Asn Glu
Glu Ala 755 760 765 Gly ser Gly Gly ser Val Gly lle lle Phe Lys Asn Gly
Asp Asp Lau 770 775 780 Arg GIn Asp Met Lau Thr Lau Gin Met lle GIn
Lau Met Asp Val Lau 785 790 795 800 Trp Lys GIn Glu Gly Lau Asp Lau
Arg Met Thr Pro Tyr Glp Cys Lau 805 8%0 815 Pro Thr Gly Asp Arg Thr
GI;/ Leo lle Glu Val Val Lau Arg 5er Asp 820 825 830 Thr lle Ala Asn lle
The TeP S Epa 8 RS TyE SisE RS ATSATE A4 THr'Bla 835 840 845 Ala Phe Asn
Lys Asp Ala Lau Lau Asn Trp Lau Lys Ser Lys Mn Pro 850 855 860 Page
Asn val b ORI AIRELEY ReFARGAl IEcCla GlwPhe Thr Let) Ser Cys Ala 865
870 875 880 Gly Tyr cys Val Ala Thr Tyr Val Let) Gly lle Gly ASP Arg His
Lys A5ef88S S%Q@QUMspWSmsI He Arg&lu 5er Gly On Leu Phe His lle
Asp Phe 900 905 910 Gly His Phe Let) Gly ASn Phe Lyss Thr Lys Phe
thr viS bye 1OR @1 Ash ANgvE3laiOdib 8ArG Wal Fro?he lle Leu Thr Tyr Asp Phe
Val His Vil lle GIn GIn 938 935 940 Gly 1¥'s Thr Asn Asn Ser Glu Lys

a1n viPhenGly AggiRheAre Glyrkye Cys 2945950,955 960 Glu Arg Ala Tyr Thr
lle Letf*Ary Arg His GI*t.eu Leu Phe L6 His 965 970 975

Ser Cys Leu His Ser Gly
265

Thr

ala
225

Leu

Cys GIn Phe ¢In Tyr Ile Cys Leu Thr Pra
260 2790

His Leu Thr Met val His Ser Ser Ser Ile Leu Ala Met Arg Asp Glu
275 280 285

Sar Asn Pro Alz Pro Gin val Gln Lys Pro LYSs Pro Pro
2490 295

508 '

prc Ile Pro Ala Lys Lys Pro Ser Ser val Ser Leu Trp Ser Leu Glu
345 310 315 2

320

Gin Pro Phe Arg Ile Glu Leu Ile Gln Gly ser Lys val Asn Ala Asp
325 330 335

Arg Met Lys teu val val Gin &la Gly Leu Phe His Gly Asn Glu
340 345 3

ser val ser Glu

365

Thr vat ser ser Ser Glu val

380

Met Leu Cys Lys cys
355

Asn Ile
380

Pro Vaé THD LYS Glu Phe Asp Ile Cys Asp Leu

Gln Arg Leu
37 375

Glu Lys
400

Prog Arg Met Alaz Arg Ley Cys Phe Ala Leu Tgr Ala val Ile
385 390 395

Ala Lys Lys Ala Arg Ser Thr Lys Lys Lys Ser Lys Lys ala Asp Cys
40 410 415

Pro Ile Ala IEB Ala ASn Leu Met Lgu Phe Asp Tyr Lys Asp Gln Leu
425

430

Ser val
445

Lys Thr Gly Glu Arg Cys Leu Tyr Met Yrp Pro Pro Asp Giu
435 440

Leu Asn Pro Thr Gly Thr val

435

Lys Gly Glu Leu Arg Ser Asn Pro Asn
450 458

ala Pro
480

Ala Ala Ley Pro Glu val

470

Thr
465

Asp Ser Ala Lelr Ile Cys Leu
475

Hig

Pro vail Tyr

Ser Glu Cys
500

Tyr Pro Ala
485

val His val

Let Glu Lys Ile
480

The Glu ¢lu Glu
505

Leu

Glin

Giu Leu

Gly Arg
495

Gln
510

leu Leu Arg
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Leu Phe Ala Leu Met Arg Ala Ala Gly Leu Pro Glu Leu Ser CYS 5er 980
985 990 Lys Asp lle Gin Tyr Leu Lys Asp 5er Lou Ala Leu Gly Lys Thr Glu
995 1000 1005 Glu Glu Ala Let) Lys His Phe Arg vat Lys Phe Asn Glu Ala
Leu 1010 1015 1020 Arg Glu 5er Trp Lys Thr Lys Val Asn Trp Leu Ala
His Asn val 1025 1030 1035 5er Lys ASP Asn Arg GIn 1040 Page 7

Glu ITe Leu Giu Arg Arg Gly Ser Gly Glu Leu Tyr Glu His Glu Lys
515 520 525

Asp Leu val Trp Lys Leu Arg His &lu val Gin Glu His Phe Pro Glu
530 535 540

Ala Lew Atz arg Leu Leu teu val Thr Lys Trp Asn Lys His Glu Asp
545 550 3558 560

val ala GIn Met Leu Tyr Led Leu Cys Ser Trp Pro Glu Leu Pro val
565 570 575

teu Ser Als Ley Glu Leu Leu Asp phe Ser Phe Pro Asp Cys Ris val
580 585 580

Gly ser pPhe Ala Ile Lys Ser Leu Arg Lys Leu Thr Asp Asp GIU Leu

595 600

(1]
(=37
o

Phe Gln Tyr Leu Leu Gln Leu val Gin val Leu Lgs Tyr Glu Ser Tye
610 815 620

Leu Asp €ys Glu iLey Thr tys Phe Leu Leu ASp Arg Ala teu ala Asn
625 G630 635 640

Arg Lys Ile Gly His pPhe Leu Phe Trp His Leu arg Ser Glu Met His
645 650 655

val Pro ser val Ala Lev Arg Phe Gly Leu Ile Leu Glu Ala Tyr Cys
660 865 670

arg Gly Arg Thr His His et Lys val Leu Met Lys Gin Gly Glu Ala
67 680 £85

Leu Ser Lys Leu tys Ala Leu Asn Asp Phe val Lys Leu Ser Ser Gla
690 95 700

Lys Thr Pro Lys Pro Gin Thr Lys Glu Leu Met His Leu Cys Met AP
705 710 715 72

GIn Glu Ala Tyr Leu Glu Ala Leu Ser His Leu Gln Ser Pro Leu Asp
725 730 735

Pro ser Thr Leu Leu Ala Glu wval Cys val ¢lu GlIn Cys Thr Phe Met
740 745 750

Asp Ser Lys Met Lys Pro teu Trp Ile Met Tyr Ser aAsn ¢lu Glu Ala
75% 760 765

Gly ser Gly Gly Ser val Gly Tie Ile Phe Lys Asn Gly Asp Asp Leu
770 775 780

Arg Gln Asp Met teu Thr Leu Gln Met Ile Gln Leu Met Asp val Leu
785 790 795 8090

Trp Lys Gl Glu Gly Leu Asp Leu Arg Met Thr Pro Tyr Gly Cys teu
805 810 815

Pro Thr Gly Asp Arg Thr Giy Leu Ile Glu val val Leu

APg Ser Asp
820 825 83

Thr ITe Ala Asn Ile GIn Leu Asn Lys Ser Asn Met ala Ala Thr Ala
835 840 g4s

Alz Phe Asn Lys Asp Ala Leu Leu Asn Trp Leu Lys Ser Lys Asn Pro
850 855 860
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Gly Glu ala Leu Asp arg ala Ile ¢lu ¢lu Phe Thr Leu Ser Cys Ala
865 87 875 880

iy Tyr Cys val Als Thr Tyr val Leu §ly Ile Gly Asp Arg His Ser

Asp Asn Ile Met Iie Arg 6lu Ser Gly GIn Leu Phe His Ile Asp Phe
900 805 910

Gly #His Phe Leu Giy Ash Phe Lgs Thr Lys Phe Gly Ile Asn Arg Glu
915 920 925

Arg val pro Phe Ite Leu Thr Tyr Asp phe val His val ITe GIn Gin
830 435 940

Gly tys Thr asn Aasn Ser Giu Lys Phe Glu Arg Phe arg Gly Tyr Cys
945 950 95 360

Gly Arg Ala Tyr Thr e Leu Arg Arg His Gly Leu Leu Phe Leu His
965 870 875

tet Phe Ala Leu Met Arg Ala Aala Gly Leu Pro Glu Leu Ser Cys Ser
980 4985 930

Lys Asp Ile Gln Tyr teu Lys Asp S5er Leu Ala Leu Gly Lys Thr Glu
1060 1008
Gl Glu  Ala Leu Lys His Phe arg val Lys Phe Asn Glu Ala Leu
1610 1015 1020

Arg Glu ser Trp Lys Thr Lys val Asn Trp Leu Alz His Asn val
1025 1630 1035

Ser Lys Asp Asn Arg Gin
1040
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