METHODS AND COVPOSI TI ONS FOR THE TREATMENT OF BONE
CONDI TIONS . Description The present invention rel ates
WO 0a098920s and conpositions for treatnent of BGHEP2009/000692
condi tions, especially bone |oss such as osteoporosis.
The present invention especially relates to m |k based
nutritional conpositions supplenented with prebiotics

and a separate vitam n K2 source, and nethods using
such nutritional conpositions for treatnent or
prophyl axi s of bone conditions, especially bone |oss
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caﬁ&%?,l HE&6blic diseases and autoimmune/inflammatory disorders. This can be caused
either directly or indirectly by the failure of control mechanisms due to mutation,
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: PI13K alpha, beta and delta; class IB: PI3K gamma; class II: PI3KC2
alpha, beta and gamma; class Ill: Vps34 yeast homologue) (Fruman et al., 1998.
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mediated by hyperactive phagocytes, mast cells, B-and T-lymphocytes (e.g. rheumatoid
arthritis, asthma or allergic reactions). In order to avoid unwanted side effects highly
isoform selective inhibitors are necessary (Ohashi and Woodgett 2005, Nature Medicine
11, 924-925).

Members of the phosphatidylinositol kinase-related kinase (PIKK) family are high
molecular mass kinases involved in cell cycle progression, DNA recombination, and the
detection of DNA damage. The human ATM gene, which is defective in cells of patients
with ataxia-telangiectasia and is involved in detection and response of cells to damaged
DNA, is a member of this family. Another is mTOR (synonym FRAP), which is involved
in a rapamycin-sensitive pathway leading to G1 cell cycle progression (Shilo, 2003.
Nature Reviews Cancer 3, 155-168).



resi dues, of which one is saturated. The other nenbers
of the vitamn K group are comonly desi gnated as
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insulin-like growth factor-1 (IGF-1) PI3K was activated and the Akt1-EGFP protein was
recruited to the cell membrane. The validation of the redistribution assay with PI3K
isoform selective inhibitors showed that PI3K alpha is the main isoform activated in
CHO host cells after IGF-1 stimulation (Wolff et al., Comb. Chem. High Throughput
Screen. 9, 339-350).

Another, although not in all instances necessary prerequisite for the identification of
selective kinase inhibitors is a method that allows to determine the target selectivity of
these molecules. For example, it can be intended to provide molecules that bind to and
inhibit a particular drug target but do not interact with a closely related target, inhibition
of which could lead to side effects. Conventionally large panels of individual enzyme
assays are used to assess the inhibitory effect of a compound for kinases (Knight et al.,
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conprising 7 to 13 (MK- 7 to MK 13) isopropenoid
resi dues. According to the present invention, the one
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pr efagr padidieX apihas prbamiibkcdntasing s, pref erably
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on a solid support under conditions allowing the formation of a

phenylthiazole ligand 1 — PI3K complex,

¢) incubating the phenylthiazole ligand 1 — PI3K complex with a given
compound,

d) determining whether the compound is able to separate PI3K from the
immobilized phenylthiazole ligand 1, and

e) determining whether the compound is able to separate also ATM, ATR,
DNAPK and/or mTOR from the immobilized phenylthiazole ligand 1.

In a second aspect, the present invention relates to a method for the identification of a
PI3K interacting compound, comprising the steps of

a) providing a protein preparation containing P13K,
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therefore, will not be further discussed in detail.
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ATM, ATR, DNAPK and or mTOR has been formed in steps b) and c).

In a fourth aspect, the invention relates to a method for the identification of a PI3K

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

¢) harvesting the cells of each aliquot,
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atoms. The linkers may contain either a carboxy-, hydroxy or amino-active group.

Therefore, in a preferred embodiment, the expression “phenylthiazole ligand 17 also
includes compounds having the same N-[5-(4-chloro-3-methanesulfonyl-phenyl)-4-
methyl-thiazol-2yl]-propionamide core but comprise another linker at the N-atom, e.g. a
C1-C8 alkylcarbonyl or a C1-C8 alkylaminocarbonyl, either of which being optionally
substituted by halogen, hydroxy, amino, C1-C8-alkylamino, C1-C8-alkoxycarbonyl, C1-
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further inprove .
The sequence of human PI3K gamma (the so far only known member of class iB) is

given in Figure 4.
The sequence of human PI3K delta (a member of class 1A) is given in Figure 5.

According to the present invention, 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-HCI
(pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% BSA, 100 ug/ml denatured salmon sperm
DNA, and 10% (wt/vol) dextran sulfate for 18-20 hours at 40°C, washing in a buffer



when the vitamn K2 is conmbined with a cal ci um source
havi ng an extended | owering effect on serum PTH, such

W@ 2009t098020 eggshel | powder and | ow pH ni | k- cal RETEP2009/000692
preparations. According to a further preferred
enbodi ment of the present conposition, the conposition
is suppl enented with one ordnore ot her known cal ci um
absor ption, bone synthesis and/or recovery conpounds.
Preferred exanpl es are bi phosphonate, casein

copitspha[Bp 88623 niM dirisédOn@HoT.45 SymBhBDAIA , and 8%k SDS. for 1-5
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fraction according to the present invention is
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invention, it is contenplated that the lipid fraction
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orgamsms sequenced so far. The sequence of the carboxy-terminal “phosphatidylinositol

3-kinase (PI13K)-related kinase” (PIKK) domain is highly conserved between species and
exhibits serine and threonine kinase activity but no detectable lipid kinase activity.

According to the present invention, the expressions “ATM”, “ATR”, “DNAPK” or
“mTOR?” relate to both human and other proteins of this family (Shilo, 2003. Nature
Reviews Cancer 3, 155-168). 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-HCI
(pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% BSA, 100 ug/ml denatured salmon sperm
DNA, and 10% (wt/vol) dextran sulfate for 18-20 hours at 40°C, washing in a buffer



bact eri um FF7645 and Lact ococcus bacteri um FF0429 or
Lactococcus | actis ssp crenoris TsH473 as they produce
WO 2009098021 y hi gh |l evels of vitam n K2 during PCI/EP2009/000692
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as, anongst others, a reducéd bone | oss, the present
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exanples o erred enbodi nents
of the present invention are presented. In the
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The presence of ATM, ATR, DNAPK and/or mTOR protein in a protein preparation of
interest can be detected on Western blots probed with antibodies that are specific for said
protein.

Cell lysates or partial cell lysates can be obtained by isolating cell organelles (e.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).



Figures IF to IH show suitable hip reinforcing

exerci ses . Exanpl es Exanple 1 of a conposition
WQ2Wo0eHay t o the present invention A base pr OBCEHEP208%000692

prepared by 1 ) standardizing full creamcow s mlk

(12.5% DM 4% fat) and skimed mlk (8% DM 1%fat) at

16% m |k fat in the DM (excll@ded inulin) , 2 ) adding
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Exanpl e 2 of a conposition according to the present
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60nmcg K2 . The final product is dissolved in water

259/ 100 M) . The product is provided in a once-daily
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prefiatR il8udes the steps of harvesting at least one cell containing P13K and lysing
the cell.

Suitable cells for this purpose are e.g. those cells or tissues were members of the PIK3
family are expressed. Members of the PI3K family are expressed in most cells and
tissues. PI3K gamma is preferentially expressed in cells of the hematopoietic 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 cells.

Therefore, in a preferred embodiment, cells isolated from peripheral blood represent a
suitable biological material. Procedures for the preparation and culture of human
lymphocytes and lymphocyte subpopulations obtained from peripheral blood (PBLs) are
widely known (W.E Biddison, Chapter 2.2 “Preparation and culture of human
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stimulates as well the intestinal vitamn K2
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methods like Westernblot, PCR-based nucleic acids detection methods, Northernblots
and DNA-microarray methods (“DNA chips”) might be suitable in order to determine
whether a given protein of interest is present in the cell.

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 analyzed 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 invention that the cell containing PI3K
may be obtained from an organism, e.g. by biopsy. Corresponding methods are known in



indry form in conbination with inulin. The final
product conprised per 100 granms: 29% protein, 14.7%
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Furthernore, Ca-acetate and MgCO3 are added. The lipid
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Na-citrate, FPS, and stabilizers. The product is
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product is especially prepared for teenagers an
premenopausal wonen, and is advised to be used as one
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cpo?expcvﬁét%thenylthiazole ligand | interacts with PI3K, e.g. by covalent or, most
preferred, by non-covalent binding. The same definition applies also for complexes
between phenylthiazole ligand 1 and ATM, ATR, DNAPK or mTOR.

The skilled person will know which conditions can be applied in order to enable the
formation of the phenylthiazole ligand 1 — PI3K complex.

In the context of the present invention, the term “under conditions allowing the formation
of the complex” includes all conditions under which such formation, preferably such
binding is possible. 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.



invention A vitamn K2 enriched yoghurt is prepared by

using a m xture of whole and skimmed m |k and a
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K2-0il (MK7-13) , vitamin D3-o0il, CaP04, MyPO4 and GOS

wer e added. The final product cont ai ns per 100 grans:

29 milk fat, 4.4g protein, -8:9g milk solids non fat

(40% protein, 52% 1| actose, 8% mnerals), 2 g GOS, 200

ng Ca, 55ng My, 2 .5ntg D3, and 80ntg K2. The product
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derived, but essentially cell-like conditions or conditions close to cellular conditions. The
person skilled in the art will, of course, realize that certain constraints may arise due to
the experimental set-up which will eventually lead to less cell-like conditions. For
example, the eventually necessary disruption of cell walls or cell membranes when taking
and processing a sample from a living organism may require conditions which are not
identical to the physiological conditions found in the organism. Suitable variations of
physiological conditions for practicing the methods of the invention will be apparent to
those skilled in the art and are encompassed by the term “essentially physiological
conditions” as used herein. In summary, it is to be understood that the term “essentially
physiological conditions” relates to conditions close to physiological 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 KCI, pH7.2 to 7.6, 5 mM divalent cation and often



Exanpl e 11 of a conposition according to the present

i nvention A product as prepared in exanple 9 , but
waigimngoseal yl -1 act ose i n conbi nati on wi th GOS, PCTEP®AL000692

of GOS only. The final product contains per 100 grans:

3g mlk fat, 4 .6g mlk protein, 4.6 g carbohydrates,

lg sialyl-lactose, Ig GOS,-145 ng Ca, 55nmg My, 2 .5ntg

D3, and 80 neg K2 . This product is characterized by a

hi gher natural content of vitamn K2, MK-8 in
ingadd 0.0 tH1dx pereend nas-speelflc pretem (eahBSIA9. A mostiomt ldateezehh@ ween,

NfL gb eﬁrnlapgiIOE Eﬁlr%%nl% &qy %rs%a(?fg/ at gB&PW&%ﬁSt% Sty%_lﬁallaff 0.05-
0.2% dwotpmsivelugte)- d:@wﬁ@ﬁrﬂggw@n% éhﬁpkégwﬁtg hqﬁﬁ%thqesvp% conditions

m&f W&ﬁa‘hcﬁﬂe -PIoeFAr R NECES3Rh® Bris HOWpHS8 NWith optional addition
ation i nst ead of

of Shlet ks ?ﬁ'é‘i/"fd}“‘c‘}a'frzg'f’r&"6?1?'51/?f§‘06é?“'166‘eb%¢8% By

mlk fat, 4 .6gmlk protein, 4.6 g carbohydrates, Ig

Pr%g?ajbléjﬁ d‘%g&'ﬁﬁﬁé IEEIQSI&%’callZéwdﬁ%nga’méaiwg MJ’ of from to 7.5,

roduct is characterized by
prefeghbr it ddafo édneadht St &l aheanaeptiatig_ of figm 10 10750 mM,
prefafablyClabra s @80l nid, sl /loraSoAcevierhtian & riénovhlentiadt .4.Maa or K)

of fg)v i%%p al70bm é)regerKglyglL g%‘ﬁt P?\Q{Ienghﬁ s?(e%d Mgm' éa) 32y, ffurther
begpressnpaisi corsenteation rodifregn tldo tShiaMp ireeferablyi htpe%tnian wherein more

PeRBHChe BEFFRTERMRM frdn eIl EcRsistikéf THHLIAGI or HEPES.
pr3| al Hpt eact os:e in conbi nati on‘ﬁcvm tSIi’Sl] S i nst ea%lr of GOS

onl y The final product contains per 100 grans:. 3g
Innhd éonfextt pf the.poggemti ihkenpionyt hienylthdazolegigaad B ohjnimabibised drga solid

suEg(ﬁ‘{ yﬂhr&%ggﬁstﬁe lévgntﬁ%ﬁthe%&ﬁn n&)llgas E eMbs (6 evetY Gl dissolved

roduct C aracterlze by a
sunpfgmqmmhlmoammbﬂﬂ@msn@ﬂ m@lﬁ%uw hga&z onpgg sarfage.
particular, and as well is a vehicle to stimlate the
intestin The odu [
ARyt e RS DBl Pl oy g rovn
coasistorgpd sigaiosm neddeddigargst. @emHaEOSp beaslsfe. g4 | NMSractivatedasepharose),

late®Well@bsd, Bﬁél‘érr%h&eﬁ?rnrﬁig?]@ﬁ&f)am@iés prepared, which
contained 1Qy milk proteins, 3 .5g car bohydrat es, and

8% fat per 100 gram Under stlrrlng, per 10Qg of this
Phenyidhigiole Bgandrilomag beggsplel to (tkes sdlal supgdofipita@ucovelently g non-

co%@ntlﬁ%%ﬂoygle&taﬁnding includes binding via biotin affinity ligands binding to

steptavidin matrices.
Preferably, the phenylthiazole ligand 1 is covalently coupled to the solid support.

Before the coupling, the matrixes can contain active groups such as NHS, Carbodimide
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 1 and non-covalent binding of biotin to streptavidin which is bound

to solid support directly).



MyPO 4 salt), 100 neg vitam n K2-oil (MK7-13) , and

5ncg vitamn D3 oil were aseptically added until a
woegesiebus product of good taste was obt ai neRICT/EP29A9/000692

portion packages were filled with the thus prepared

product. This product is typically for the 50+ age

category, with proven effectl8-on bone netabolism It

is advised to consune the product once daily,

preferable in the evening. Exanple 15 of a conposition
Thedodagh teghe solidiseppiremetetiali majeinyole cléayabtedandtnonsleavable linkers.

TIY RRAEAML P bE &b tic%)eal8peXr thelfindnf Withuitshle chemical
R BB o AITRICE b cnpiicgjead e temen® Wit Rl chgmica
mefhedtd of fish-oil fatty acids, whereas the CaCOB is

repl aced by ground eggshell powder. The final product

C Lise £ 00 gram,. 29% pr,.otein,,. 14, 7% fat ,39. 1% .
PrE Rt Bl B Bl pHeBy i gt 4 B bobil mareria
are djgldre Mith pdwdom bacBheneadypigalht linkers 8o backbone of 8, 9 or 10 atoms.

TROHREAIRNGIAGIS} £c260:3~ of MToSIcEASHBEAL aenoi ¢ aci d,
and 1070ng Ca, 152ng My, 3751 U D3, and 160ntg K2 . The

final product is dissolved in water (25g/200m) . The
Thar Sélledtpetson dB iappreciateahd detars tneddiviinel deislof theamethods of the

. Lc f f A ark
ing e ashing erk 123 e St Slob (8T E ALy lAdie o the
pecsomskied imthe a8 c Bhaiivaghingoserves tpreawan non-howsk qoapongnts of the cell
lyaw&t t eﬁqh?é t@(ﬁhlid idﬁtﬁor‘f.ml&%ﬁedﬁﬁé(@g @dgas%m@mahgmtér@ctbhe can be
stat e art a In -produci ng_propi oni ¢
mESEER (Y 2PE0E Jer PR A GRGHERT BbadamcB AR ABtiments (o sal
coni¢rdnationsDB theowash baifigr. GOS. The final product conpri sed
per 100 gram 29g protein, 3Qg fat, 2g GOS, |1 OO Ca,
A%{.é{slnggg)g)gtbe g-(igﬁg{l%%tlggz} ’n?egl}rgcdg ﬁgsg@w%ﬁﬂxg&gg %g%j-g\f\wassystem is either the
deterisnl wp tdeRmihtion lq_ﬂP[BKdQﬁn‘syaspaﬂCbﬂ tﬁle pieheogbtie detection of the
C u S S . .
PHRRTHPRE BRrd"] 3 B0 sPHpleR el e B o, inyepuigny or the
derermingtign kf the ampinisofAhgiphamilthiagplegligandilt aRIAK kpmpigg Becond,

thd and@ftfthH3peceBf the hRAnS&H)Vi Nng of butterm Ik was orally
consuned by 12 adult volunteers (20-45 years of age) ,

in the |aboratory in conbination with a standard
Throegiobagte. invhetidmtthe samé keabnit asyseohs alseditfod Gl defewhination or

defRiBn oF PI3K, the detection of the phenylthiazole ligand 1 — PI3K complex or the
determination of the amount of the phenylthiazole ligand 1 — PI3K complex can be used
for the detection of ATM, ATR, DNAPK or mTOR or the detection or the determination
of the amount of a complex between phenylthiazole ligand 1 and said proteins. This
implies that in cases where an agent specific for PI3K (e.g. an antibody) is used, an agent
specific for ATM, ATR, DNAPK, or mTOR has to be used instead. Consequently, the
embodiments and explanations given below also apply to the the detection of ATM,
ATR, DNAPK or mTOR or to the detection of the complex or to the determination of the
amount of a complex between phenylthiazole ligand 1 and said proteins.

In the method according to the first aspect of the invention, the detection or determination
of separated PI3K is preferably indicative for the fact that the compound is able to
separate PI3K from the immobilized phenylthiazole ligand 1. This capacity indicates that



the K-vitam ns per serving. Blood sanples were taken
just before supplenentation (T=0), and after 2 , 4 , 6
WQ 2@9%a989224 hours. During the study period thePCI/EP2009/000692
vol unteers remained in the | aboratory and received the
same neals that were very restricted in K-vitamns. K
vitam ns were nmeasured in sébum as described by
Schurgers LJ & Verneer C . (Determ nation of
phyl | oqui none and nenaqui nones in food: effect of food
theradspectiverompowd iatdrawgs, \pre¢fenably Hndsooc®IBKr svhicbns indicative for its
gpgkgﬁh 2000; 30: 298-307) . In short, sanples were
rac W th hexane and after a prepurlf i cation on
S|I|ca colums they were anal yzed by hi gh-performance

Inl dnlq LHanoGhﬁéri]’le F}gar RApthyd attddihg Us itrrbgseaomey@eaer;f thd@sention, the
cO m ni i I nNnc [re UCtIO r

PR R ol g F o 3o O ThsTay AR e ation is

deidctedoThaifavt tiypt Sudhsopmperoisdformed dredaiblyasdicasesdthaisthe Compound

ddegtn%[ Q%pé‘e@}nmgt tﬁ@?or%ﬂ@n Qbtiad R&dpRE OR RV e hand if no

. IHe data show that wtamrw amaaﬁ £
& Mﬂﬁaﬁdbths&amangﬂﬁsmsyma YR Stgg injeraglop vy 3K Which is
mhﬁMﬁkbeMymh@pamkqmumha data al so show that the |onger
the chain of isopropenoid residues, the higher the
peak |l evel in blood and also the higher the |evel )
Atording 20 ahcgiheds Phehe segaadntireandr Rriboaspess fi the invention the

anYGUnti 8% tRd bRén aﬂlaQ&Hrlfgan@)qcePBld @dm[Ylbi &Gﬂn‘éd@urﬁéaﬂ@hﬁethod is
18 Thg Freferre ﬂal

de&s %%l‘a&ft ERE 8¥mf)ﬁté Eléen%rle%eé]cel hv ﬁsqegtlve compound is
formexb theestrdegkr ttie teepectvebéangebund irtierpéty iitb R 3lexehich sgsdicative for

“%wgg?a§ng%§h£al exercises directed to reinforcenent

acture and or arthrose sensitive bone and joints
such as the vertebral columm, hip, and knee. Reference
TlieSde“tmlxen tod tl&dﬁphean@nmapcﬂayiigmgj IFi-gBBeB: eom\.islex atdording t@kteesecond
such ses t
oS g e B PSR S OB MR R acains
P13K| and alsekablgyendmn syatgm.i pl e t ar get s The present
invention relates to nethods for the identification

and,.characterjzatio f PI3K intera u es
A?CSFd‘W]éop%rW?ij‘E%f{' egibogemapy . {56 ??ﬁo‘lf{w [ R Dg) Brention, the
pHehygldriakole ligmnad 1 H RIAK dompiexRbBiglexRsid¢tbaedtoy detertrtig@ing its amount.

present invention relates to pharnaceutica
conmpositions conprising said interacting nol ecul es

Ingthey coyrsg of Hie sepandh rst ansk fosthasagct of the invention, it is preferred that

PI3K is separated from the immobilized phenylthiazole ligand ! in order to determine the
amount of the phenylthiazole ligand 1 — PI3K complex.

According to invention, separating means every action which destroys the interactions
between phenylthiazole ligand 1 and PI3K. This includes in a preferred embodiment the
elution of PI3K from the immobilized phenylthiazole ligand 1.

The elution can be achieved by using non-specific reagents as described in detail below
(ionic strength, pH value, detergents). In addition, it can be tested whether a compound of
interest can specifically elute the PI3K from phenylthiazole ligand 1. Such PI3K
interacting compounds are described further in the following sections.



met abol i ¢ di seases or autoi rmune/ i nfl ammat ory

di sorders. Kinases catalyze the phosphoryl ati on of
WQr@WP@e98921 |ipids, sugars, nucl eosides and ot hRET/EP2009/000692

cellular nmetabolites and play key roles in all aspects

of eukryotic cell physiology. Especially, protein

ki nases and |ipid kinases pafticipate in the signaling

events which control the activation, grow h,

differentiation and survival of cells in response to
Swhtnoaeptdifid aethoddfoadestmyong the interhétioniard pascipallpvitniown in the art
arﬁfg gg{(ﬁon %tlﬁlﬁjr@%fs h%rl n@@ﬁ)rﬁ]eeﬁﬂeréaloqe ﬁﬁ@ﬂ)allﬁlpEPatngé Bf ionic

ses are cl aSSI ou ose
Strﬁf@heth@ At valyeyths WPVI%ﬂ@“??‘f%‘VW&d‘?‘%F'&&% syitgple methods
tot digsd€iateheht tprgef emz@n{els &kdny thd mﬁmlaamszécam@a:&e rﬂf&eap@ﬁéfdt@h of an
elv(tlonzl% glterr]%%nr SISS%O%F%I?C bmdlﬂgl%g d«? 9te§ rgm asegltuc?I hngh 8r low pH;
e.gdnwening pldtbabsingd. UM eitrews pb!ﬁ@)a@laogmﬂfimem stiengtntas. ohlgh salt

cHALEREEE sind N R@W@@lf%ﬂedl)%éﬂaﬁ{y AL &ERE layerfs Wthh disrupt
|nd|rect ure of

mechani s 0
pQPP‘Gn”}/?f@él’oéipﬁeegssﬁi'Bﬁa"Gr of n%ﬁ’ﬁ?’lfpr%&f’ &t HB%W&% agents
(cbéotrtob& ealty nar. detergeints olich has eSadisth-@ocely)-sidftegcSDBe Review:
' n i [ to have a
S bgﬂié% écdl 'gl’ 29@1’ g@?uh@gﬁt&%ﬁ)ﬁfﬁﬁﬁtﬁid ki nases that has
beconme a recent focus of drug discovery is the

InRBAE RARS) maé sdlidOLap,&nkha% ﬁ'el(aB’ly&K)oefséfi’ﬁh%w’d frbflarrbcefeseta@a‘d material.
C Sé
TSI BETDLE T RO aB TR e R AR e o

in3he hry.dif theydupgero uptesial phroptaateddyithimegiotupin dnndelmssd material can
bed&rllb&@& hsy@o‘-‘lumﬁ ﬁbl)vﬁﬁ&dgﬁehy ca%@'tﬂeesq %@Qﬂ'&lﬂ@%&édj@ﬁh the lysate

Ei ght rs (jisoformns ave been
cqnsoenattéésq F%Jﬁf*n%a%moa?a%@l 1y a@@ﬂ?% S&Hﬁafg(?rb SeRFusth @ gentle
cehtiifegatioh anpebe acaodacy agd tie tdwased pratenal s sdlletred ws Supﬁ’mlatant

AURRIA.FoBREFLI o SE1838 L APl 0L B o

elm@n@tecaﬁ@lmgbwm@bm%ng ? magN&ﬁ§31¢V5¢éast honol ogue)
(Fruman et aI , 1998. Phosph0|n05|t|de ki nases. Annua

ingepeft Bena axcokeins o ARurabesh oL eivealia st epined i

PléKrhaebeentshpzareted ﬁoﬁnhmmbbrdnh@i prenglthieiote Bgandrli Thisfmay include
thé’aﬁ&ddﬁ oFPRSIS of Al de,l@m%hpm, fRhd anturRPizk and p i 10
synonym " Pl 3K de aﬁs. C?ass I B contains only
one nmenber (catalytic subunit) which has been named p
Cdmsla@aﬂﬁﬁatoléad?BK ;gaamd elnlbo@idiﬂntsi oMall AdéntiSichtiopi ghethods of the

m\i;énrt]lgge sV \“otrythe hllapeldt l§13?| g’r {0‘? the determination of its
Se n'e reon ne pro ase acli

amwt)raeq psede Suply nmyh@pmes mn@wyl iat the rart mmb nyrtltmﬁyplmswo -chemical

maRER! kAl bé’ BinPsHq@éRsh (@g EQmAth %g?aﬁ@tl&ﬁnﬁﬁalysm by mass
encodi ng gama or [ta wer

O melos et b S Aion | Be bR B B s decte
against N8Ke ki nases and their potential utility as drug
targets. Mce lacking PI3K ganma or delta are viable
and exhi bit distinctive phenotypes suggestin severa
Thseughaut G invratiapdlien antibpdy daupeshin orperaiR Hppedy grder to

detedmbR As rz!ﬁio@ﬁt (Eegallm @LISA), ?he sknNrat gerdofMwie uﬁd/@it@m that, if a
|1 C nt nac

sehgli RSB T gk dnisr Begreel e b FRypriin] SR RPEde B o gf PI3K
is tobé¢ détedntined, en um&rmmaﬁedntp@dwtmemse%és ingledlated above such
represent another cell type affected in P13K gamm
deficient mce. The phenotype of m ce | acking PI3K
delta is characterized by an inpairnment of |ynphocyte
functions and point to a dom nant function in the
control of the adaptive inmune response (Wetzker and
Ronmmel , Current



Phar maceuti cal Design, 2004, 10, 1915-1922). In

contrast to the widely expressed Pl 3K al pha and beta
WO 29P0O98981 t he henat opoi etic specific isof ornms FEBKP2009/000692

gamma and delta suggest inportant therapeutic

i ndications. Both isoforns appear as ideal targets for

the treatment of autoinunetilffl ammatory di seases

nmedi at ed by hyperactive phagocytes, mast cells, B-and

T-1ynmphocytes (e.g. rheumatoid arthritis, ast hma or
angibbdieggare knewo tin dresirt. Funthemdes, theoskalledi ptrsonviaawver ofingthods for
prg{hfc e MGl y isof orm sel ective inhibitors are

necessary (Ghashi and Wodgett 2005, Nature Medicine

11, 924-925). Menbers of the phosphatidyli nositol
Prkfefmﬁﬂat SA'ENH, h\lmkasmmﬂk }élﬁ/of ﬂﬂ'ldWarerdetebleg lor BTl A@tduhesf said

TS A S8, SRS oGRS e
foHownng, AlfiM g'dhebe ekplained sindmbeecidetad bn t@ﬁqrq:lg:eofo PI3K, but the

er%d'ilﬁa{tsc‘ it %gplﬁ‘ﬁa@%h Qi’e&?ib@@ g)'eff‘ﬁ\t aRd appiRdol &TM”‘MR/ elgNlAlPK or
detection and response of I's to damaged DNA,

mi@Rver of this fanil y. Anot her is MfOR (synonym FRAP)
which is involved in a rapanmycin-sensitive pathway

Tllﬁa?ighﬂ‘ﬂﬁ i0n gf Wé)?ogahs Wffll lﬁa 55%9&@%?&@ ar(ﬁ??ﬁeér gﬂﬁlﬁgggctrofmetry) is
kroké lhdbﬁ@ﬂﬂﬁ'@fﬁ’?h%oaﬁ@l c%aéﬂé‘b’t'%t@'@ﬁ"%’fy g0-858; Mann et
all, 0O RI AR yisl & ﬁrb@lr@raﬂﬂ|p$cbtétﬁn&fb)5Mh§sa$Eﬁrmgfy&,nnual Review of

o R RL I, B2t e BBy BB Ee

address this issue. Conventionally, PI3K lipid kinase

Pr@FeHbY' e G R %ﬁ%&g%al Sik hg weuqq pauarn%@a%@mm&r for

enzy & solutlon- based assa phol |
exaEpiec | bys usinge TTRARY iteshnplogy e?'?ﬁbﬁ%{f eh”gﬁy Otrhée %{B’Gl tal‘@_)nabso‘“te
quaf]f‘aeﬁiod) for eCATgaidaalse|iviesdescodnd asfilisegigen(Wohasel., 2006. J.

0 traction or thin |ayer chromat ography
Pr8§ S|s§é§¥82@ter et al., 1990, J. Biol. Chem 265,

19704- 1971 1). Another assay described in the art is
A&%%ﬁﬁ o Ofy tbef&@eﬁp&@f&ﬁear@mﬁ@iﬁehf gm rtag: gte@aﬂl efheATEh, the
hat i i nositol i ized.on pla
ey b e S eI e BRaR i S5 i Pon of
pro@ntybe meptifler ofeRI3Kn Tae hdeghis ttiat QUK paitli gmgd@ withuprhiekseriand the
reﬁlltn@%gept@gso are d]e.'terﬁ\ m M%”A%GJWJ%Gn egﬁéé—'fr%g@nciexe}%r peptides

| OC em cal SCr eenl ng assay base
from rihe e veurce peeteis e byl e SREF o5 the-post Geguently observed
pepEitlérdthkl BEHRAMGT Eordtabat ad tb)ch Qfelﬂhﬁtd’ﬂ@ﬁl ofl Ohs bltam.esbemg termed

« 2l h h
p%%tidt%%lﬁ)nept’fﬁmergq O, 4 87(1“%6)' Teée% %Q g ﬁl%rbrgs%nt ihvention is

ar egpes mentplly iwsh cbseragblomsptidepibatt wiiqustys lgnigfies a specific protein or
profelPESefRRNCE M croscopi ¢ i maging and autonated i mage

anal ysis. To this end Chinese Hanster Ovary (CHO

cells were stably transfected with the human insulin
Acceedipg o aprefered Alboddimeat) dedcigrasemizitianisgecfenthedbpicemparing

th E‘g:‘f")‘ﬁ fﬁ%ﬁf&e \Aﬁ'h&f&tt e@&&'se (r@é({t“dln tt%nﬁﬁ':eWoE@ofthe invention

walm tkngwn eFHOtaMPlChIEePAﬂQSI Siacepwh F'@)tuél“ﬁ ﬂm@qné@c Pigpereg| byoprotease
dlg&ﬁoﬁ €drl théRIZhi AdiBon bhe pY(ﬁé]h daM9) rﬂlsﬁkfllytth@ same proteotyplc peptides

istr ?utl on assa$(/IrH sof orm se A fid
ot S & SRR s Rk 30 SRS e biGgpi, pyptces
obsainédviat @egiven s@mplehwitt the glrdtsotapit @cptlc@Falra_adgthnnwh 401 emzymes of

a é‘l\é/\gl_ é}é%)‘?)tf efdymes GRE reret) §nti i ih L RABHE RN REEREM thdsample.



Anot her, al though not in all instances necessary

prerequisite for the identification of selective
WERWa8e80khhi bitors is a nmethod that all ows to RBET/EPI9NH€00692

the target selectivity of these nol ecul es. For

exanple, it can be intended to provide nol ecul es that

bind to and inhibit a partrd®tar drug target but do

not interact with a closely related target, inhibition

of which could lead to side effects. Conventionally

| arge panel s of individual enzynme assays are used to

A?%? ﬁﬁm%thxee {({]m gs! %r%c%gﬂgtﬁ')egkalg&s &hé %K%%}“pij}l{ ?fnc*ﬁ'dﬂ)%sc%%luted

| oOT
|@1@g~,pgmeys qgcaf@jd;gto&e;gg can%egimect@@ ORjts amoynhgan pgpdgtermined by
usk Sa spebific! 4dtibodibdiRected Capatnsy PIIK ro@s&ﬁmr akiigefsen of PI3K, see
qalns di spl ayed on bacteriophages have been enpl oyed
assess the ability of a given conpound to interact
mnth a large set of kinases (Karaman et al., 2008.

F bithSte, Eih Qh&HENRLRAEd %ﬁrboa-l%?enfl- 3Ade the Qd@ﬁgi%} b @8 gow}]ted I'l]')mdmg

em cal proteom cs net hods have been, describ
pagipeghas el pratishedky BESSSPREEUNSIYHANBIYSiSr gacaéwdﬂf@& Parijgr can be
depgcaidedespedific AMMDd1e340bEied Baiss dlieprbtedt. al ., 2007.
Nat ur e Bi ot echnol ogy 25, 1035-1044; Patricelly et a
2007. Biochem stry 46, 350-358; Gharbi et a
SuBlable rantibody-basad pssays -indlude typ@pgIay lirsited) ) quwrmbémﬁ ofLISA
astd)S, aawsoh ENENA dssuyd dngeshiibedy @Fr@}@ di RgcahtifstionVehereof. The

he dent fication
e Bk Ak b e RS Tl bey. faegsgh! -1 o
11r%1 mo8bork Brotd)dmds 1leolbmdat Bioingyf FRIrGKEdition, dulitpd by WiMhAusubel

?@M, ntlon provides in a first aspect a

a%htﬁ’gf or ?E tlflcatlon of a PI3K interacting
conpound, conpr|5|ng the steps of a) providing a

THkOa6dals mranen@r ainlyoBe CdAtigarad rig PIV&)I« tobhletwrﬁrﬂct]dlafmgf)t lheP13K

mFFﬂ‘?’hﬁé Bf pgm’ileresggf \émdt gatglag ¥)r reg %%or %ub n?taonr'da lg13K complex),

btalallsovmonrgﬂatyhe pbsrtrﬁmlat@nalomélﬁpﬁerwpatmrmwb asi phapihotylation or
ugﬂ@%&g@gpkg%m c) incubating the phenylthiazole |igand
3K complex with a given compound, d) determ ning
mhether the conpound is able to separate P13K fromthe
Furthemirk, theddqnhﬁn@timhhahmdseoﬂ thgamd:ntlon arvdlve)the use of compounds

R e R o PSRk Rt R o 2o

phenyl thi azole ligand 1. In a second aspect, the
PriticfpafiitacksrdRiattb G prebent @fehord stidht Nesnpddind iche be every molecule

i.dentificatjon o nt ractln C
Wi el fghieret StaBORAEbY Pftd REPGIERSY Bepviviazole tigand
|. preferablat the ompeitraihas ame i@ kn B)3kcerg: astimnftarher mhiditeryneffect.

preparation with phenylthiazole ligand 1 i nmobilized

on a solid support and w.th gi ven conpogﬁ quer
Prelgate SHHSORPPYM A geledied fromae BEP SPnsistpROh Y Athstic R naturally
ocburglagdchkml&il %nqmﬂpdisem @pardetwathenig drigs, more preferably small
m )ec qé/slt rg?nz (ﬁ' %gt g)?nr%t\%r P?’t%ﬁaﬁgog&g@é g&gp E)I @‘re%x%gly, said
comwenngd tshidentidied stangm'@om aahleramqntwng Slsmnmpah@ﬁs@ rT hen in the
colEEOB3f R pr&eRNn{RtibRduta Fb@B Rkereéieda third aspect,

the i nvention prOV|des a nethod for the identification

of a PI3K interacting conmpound, conprising the steps

of :



a) providing two aliquots of a protein preparation
containing PI3K, b) contacting one aliquot with the
W RWAPP0RT azol e |igand 1 i Mmobilized on a sol i BCHEP909/000692
under conditions allowi ng the formation of a
phenyl t hi azole ligand 1 - Pl 3K conplex, c) contacting
the other aliquot with the-éﬂenylthlazole ligand 1
i mmobilized on a solid support and with a given
conmpound under conditions allowing the formati on of a
Syshesmydik ioexolee ard gmﬁdaMy Rl JKotemepdrenyclel) adids.ePrefenabhy small
mBl@@ul?gﬁlﬁFﬁlt z?fn e'E@laPuf@ é"l'e gér? 1doass) qmgr rdfdridq less than 750
ex , and 8

orne eterm ni ng
D%H@ﬁh@ﬁﬁﬁﬁédﬂﬁt%@ p betmeen phenylthlazole ligand 1
and ATM ATR, DNAPK and or nWOR has been forned in

s f ' .
ATRR Db B b b ASRER e Pl b Rion o
(numwua)cdnffngentmm entiGesithatiast prpvidsd 1s BpEedbmanagy that enables

bdth QUL ifAckbka afi\l(l §c?ee"ﬁﬂf§5’%? ﬂie@ff@@ﬁhmﬁkldtﬁﬂ@ﬁtmgeand at the
cel| cont, at.in

sageVisHE RIBH s%& rae';’ 'mr 3@:@&" i R enfpie o the rary.
Exadm piesodre dpllbgtonn of tites oel Westlsl ar spodam $uwfaoks thian c@ntah ehemical

co%p%ﬁf’ﬁ? aEHa? Nn yliee) ﬁ&cﬂ:ﬂt ﬁ% r@a%tl&% Xs@rfno&?e'b GT Qﬁ(ﬁp acfe"f’i'iqédj r?)%tentlally

phen I azo I'T'gan i zed

intepacting spaﬁpm tin @niieh-thrawahipet &nBionl Adar s ndﬁl@'ffcat*%f)f drflesired
ﬁéf‘slttlae PreRdLA |oﬂ5&h%ahig&§rtﬁ'e desp é3h3é<c@ﬁlzﬁlln6>éf\n ajélﬂapﬁdly identified
det e n azol e
g toghE aFRs SPGB R8s Y RUGHY o naoah e effer be
putdtasedhormiesignedhint theskideéd artisanconpl ex bet ween

phenyl t hi azol e ligand 1 and ATM ATR, DNAPK and or
nMrOR has been fornmed _in step e). | n the_ context

f
Expmplesne! the\censtrusHon jof "ﬁé?é‘%ééﬁwp@tﬂdﬁi’H y %Wamelﬁngfeewef R,
Mahgsiny M, h§etzok eM| i Walkiehahni H. aN43K prody@nchuéded aorhpgmddlibrary

de%mg{ghﬁt &“?r%d@%Rbtébﬁzr%e*é@ézfgaﬁ'ﬁbﬁgh&ﬂgﬁlnynﬂM pfolets are

daseréheyl| thati ang bicéoglq:aglanwh@atpﬁ sringeprlintg farshaylssige of comhinatorial

11&me£§ ﬁqéyﬁav%car;ﬁmnnecoa@ §agﬁlo@ﬁ:amleltva@% THis SRichPesle bPRatural
e uct ur

r|f .cat
pfﬁﬂ'«g]ﬁ{/)]nt me QIBPII epqésérrg(oan% qhgmbqa{lﬁw qgy cap gaﬁnétefpret%frgthe light of
nesoinsightschbost the siolysini architedturdpfiproteins gained by structural biology and

bi%g@rﬁg& [1-drera®! RAPRIPUROYLiR R 8K e FaRGRAl Hhhding
PesketoWBhin- srdemaiie Smiboiymay be A sy nigr PRfimishithe, Bptur), product
strubfuPbyp etdntlt 4l &hriakoine Bolad: plgsel bli@mkt@y fsi sgidrte btcdmsan efficient tool
for_%%g)@ !n‘i)%ra de %Scestsh &n néc%”t gicR/anéee }é ﬂh% q‘llelllé al% h1§lahglghted in this

er count er 0O env
revige w@nleeﬂthmsfretarﬁé mf@g@ns inohwdgnkEdwards ‘Plrh,eMorre Al. Solid-phase

JrbRONA F.lgfaaf QL RhddigmNgrud %éaign Itagld nggbg.ﬂ&.hy CERUDPIRIMIE Biscov
D@\feﬁ;@%ada?%é SeEtPR S MepRE LT Doing' b chres Tl Phggn Al ahdlysis in
snpllohelease difbevesy QuheSpia [rfig Phiny Diehela2@2eMby;§ESNa9 L-9i Review;

(ﬁ@%w ﬁﬁdjrl Bu gﬁgﬁlcﬁ,’% HA%&]% ﬂfoﬁ%fts%c?tllhﬁolepmgrhtek\pﬁ J Cell

expressi on eny SO I nc

Shi SHER). SOEPURDE A 1B Meaht deseribes ohal thay EUVR CRI A very
pr@&@H@Qh rhéﬂ}klﬂfarmﬁkfeﬁf@ﬂ @bhmamaqueﬁle 14gd Bed Bidwingeslldetibns of

hlgghe 1t§rJ ?ead s(t)ructur fgy se ih high throughput screening assays. Collections of
small molecules with diverse structures and "drug-like" properties have, in the past, been

acquired by several means: by archive of previous internal lead optimisation efforts, by



structures, for linkage to the solid support.

Typically linkers have backbone of 8, 9 or 10 atons.
wWab@okpsoker s may contain either a carboxy-, hyRCDER2009/000692

am no-active group. Therefore, in a preferred

enbodi nent, the expression "phenylthiazole |igand 1"

al so incl udes conpounds havifhg the sane

N-[ 5- (4- chl or o- 3- net hanesul f onyl - phenyl ) - 4-

met hyl -t hi azol - 2yl ] - propi onam de core but conprise
puactash dront icokgouat vehdor atdobry wiign off €par@® collections following

COWXJn %?&Qyélt&gu ?,rl)i/ Qﬁ;rggg@ﬁk/%@ﬂ%@ﬁﬁ f\%lmlstﬁj §N8&schbed as

q%arbwpo@ﬁ{ ﬁ@np@fnb{p teiRyPesss /b new Iead generatlon the selection of
lltﬂary%sfglhskﬁxyﬁﬁﬁdsﬁwm ,the@uﬁ?eq&édt@llés/l grO{St lhlﬁﬁl@| Ih@mbers has evolved to

a gﬁ%ifveﬁ Sﬁ‘ggalg%gehxdﬁ éqrtanFe ﬁé eo oet%nt r%eﬁltl 3 gcre nr}% multiple
snmklpnwé;@ubncqhwndnhbm@ede&;gm?pms Ialsltlg'esblpldg@dl &este offers
sumhﬁtnll Bﬁ’}%ﬁtUhﬂ?&)eﬁgcoQEr teeledd GRlcAlrs. resi due anot her
hal ogen, brom de or which are further substituted
at the phenyl ring, e.g. by hal ogen. Furthernore,
Ini m;steéaﬁbdoémbdwna’etdfalhe ssednf camyll thiyd cagpect af slee avertiva; the PI3K
% lan @ R44P
cog[a%‘m%g (%%gn @éwt?ﬁtlgéir%qﬁﬁ%yed With gﬁ]e @nﬁ&h%égg tﬁ’éﬁ Wlth the
mmpbelsq@ cphﬂnwhwéﬂréyga@b eﬁﬂfz}mvm‘anth %\ SIS lwoabptmgof the

cdﬁﬂﬁﬁﬁd tah@ t&xm.ﬁaﬁnm plﬂiﬂ?lﬂl’ﬁhid]é &gﬁﬂdel |(t@acubadon)akih the PI3K
fromthe

c0§ta<n§n% Qrofeén t)rfp%rm i oug%!@ preflerre(i &%mpetmve binding assay).
et hoxy] - et hoxy} - et hoxy) - N-[ 5- (4- chl or o- 3- met hanesul f on

lnyé:aér ofgzﬁytlh} -iffcFRGSHY With 820¢empdtihd -iPTRR! ANAPIHE is preferably first

| orid

‘“8" batedpwith @eegmaﬁv%f%ﬂﬂ&(?@ IARYESx JIOrepIgEsegl 30 to 45 minutes at a
te@bbraniye ofNICoto(34°Choreqpreferred B as2d 00 mokt groferryd #2@.-Rreferably

coE%lplr?gB(psi € Qie_d?ay 'c<1n'c8£t9a‘?#'08£‘%ﬂ"g$§’fro%{‘i’ pRngIOMRE%ré%llaDlytfl:@n 10 to

10Q &L ( The: tskennd- gep.neriiagtiag utvith niie - igeehylized liggndhyis ¢ pipfgrably
pefRkmedior 11 0 BS PPN dgocor e which are only further
substituted at the N atom by O - C8 al kyl carbonyl or
Cl1- C8 al kyl am nocar bonyl, either of which being
Inajase ersahhlyansmtssindsttbatied ttheyPlB&I io peaficrably dimoxtapecausiyniogubated with
thgcorﬁg Lﬁ.|d th.a%re%gﬂhlﬁo @@rtpqaalm ipbtbe, n%eqslrmd 60 to

| tut ed
12(9;1’95“6?‘?&?‘1 a/tegms@fqrf ot &¢ '8y3 hédmesewrefsrfre%é‘ico@e?ﬁc most preferred
4°8¢ lcmfeﬂaag &mﬁdaecri]somsmﬂ faJt mufdmtrmns Raddiig (fllfa)i’f’prl i |gdsio 1 mM,
er PI3K fam |y conprising class | A
mﬁﬁﬁﬁgﬁggﬁkﬁgféﬁé‘%beta and delta), class IB (e.g. PI3K
gamma), class Il (e.g. PI3KC2 al pha, beta and gamma)
Flﬁfﬂl@m%r@ssﬁeﬁs a:)1 td &) & thy/B&3fd X%&t oNAERIVRRIHS) mayl BE performed with

sequence of human P13 the so far aon
SeERBIOSH PEPASHOT YT PSeRIy ER: fiHefrt dpapounde LS Sqesizen s
espémdﬂyﬁ'ﬁlr&rd?h@ﬁndbé tantdxa ofrmathem @thigh tamghpl)sciesniggs/@ee behow).
Fi gure 5. According to the present invention, the
expression "P13K" relates to both hunman and ot her
Ingy sefermad embodinest ofahe methodind thscisvedionaeadipgde #iq third or forth
aspére] tHéi@ﬁloﬁMﬂﬁtth@pﬁédy}’thﬁﬁélb\l%aﬁ’cﬁﬂ IVRBKVE&splBe femkd iPktep c) is
unct,i I {lve féﬁ%ﬂgnts t hereof, or a honol ogues
“WH@F@& &W%WH?OQH9%m ed by a nucleic acid that
hybrldlzes to the nucleic acid encoding said protein
under | ow stringency conditions. Preferably, these | ow
stringency conditions include hybridization in a
buf fer conprising 35% formam de, 5X SSC, 50 ni
Tris-HA (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% BSA,
100 ug/ mM denatured sal non sperm DNA, and 10% (wt/vol)
dextran sulfate for 18-20 hours at 400C, washing in a
buf ferconsi sting of 2X SSC, 25 nM Tris-HO (pH 7.4), 5
mM EDTA, and 0.1% SDS for 1-5 hours at 55C, and
washing in a buffer consisting of 2X SSC, 25 nM



5 mM EDTA, and 0.1% SDS for 1.5 hours at 60C.

According to the present invention, "ATM neans Ataxia
waeloamgoect asi a Mutated protein. The ATM pr ot ePEIT/EB2089/000692

menber of the phosphatidylinositol-3 kinase fam |y of

proteins that respond to DNA danage by phosphoryl ating

key substrates involved in-B¥SI A repair and/or cel

cycle control (Shilo, 2003. Nature Reviews Cancer 3,

155-168). According to the present invention, "ATR
Inregzaferréd armbadifehaofthe otettwidanfanglinRédBn deedrdingdo phreothi ior forth
as?ﬁ% @Mﬂ&eﬁ%ﬁ)u%?h%@%h%ﬂ%%‘z@le]I:%BIEJQH—) Pl3lQ‘% éﬂéxnﬁnﬁ&i in step

resent 1nven ans dent
c)gp SPRPHIRN R SiEp by tndiqatestat Jd 4l l%ﬁé%a%softﬂi*recwoangitﬂes results
fr&lhenfatt tBdc iR slepe) mhls%h&ﬁaﬁhd avents@, tm&fohfpb&md:d’ﬁ@etes with

rot e n ) cond C nent |
B IRT B e BTG S P P Tdoe 7S TR L PR pyhnficd wit
the h@nmmt@meartsmrefhrrabhﬁb@rtbe Q@qpoumd hias soropgied wib the inhibitor
fof ﬁk%t&tabﬁmﬁ\'dhh‘ fHelenSfmONY iEKhérS fore] %Qﬁﬂeyﬁa%@’\ﬁofftﬁé pr@&irPhd vice
t he G22P1 conponent” to direct it to the
V¥4 gger its kinase activity; PRKDC nust be bound to
DNA to express its catalytic properties. According to

Pr‘éfl?abg);pa Géntlfglx%hgtﬂf)ds @Eﬁ%ﬁm%%ﬂ%@% ?lre@lﬂn or high

t(@gbm\gsmeerang 2007, Drug Discovery Today 12,
112-124). The niTOR protein is a |arge kinase of 289
occu

iR S 8 BBl e P i FREHU e BPTh RS WS Rt
chaplaesipéraby dk;térmlmmg ivthetheBitlhias as eff¢dPlo8 I3 KK cloatwunké na e kinase

actiVlt E,’L)K abened Br be, 19 hhy Bqanmme%beiwwmc's%h faggqys are

serlne an reonlne ki nase acti vity
k"tﬂ’é‘t“e’é‘t Bl 3ls9i i@ & wa@é that 3 ‘\Wtsy“edA‘t'Ede]l%l”g *treunget screening
(Fpelasaitet lah\/ZE)OIZJ BiodleS@ugigsBi4anstsOATM , " ATR",
"DNAPK" or "nmTOR' relate to both human and ot her
proteins of this famly (Shilo, 2003. Nature Reviews
InGaldision, Be insmctigayompvad ddgntifisd inenerding &x thel firgsentioMentiog may

bef faRGE PBAeY Z&CE) JeRerffikihy %bﬁh@ﬁntmaﬁirﬁé}fect 8% ATM, ATR, DNAPK

naII ctive.fragnment.s.
or HAPR, Pt Aaphp ot i AR Tk Rkt oh 2008 BASPHARR: an
thabmahﬁllzeasstt)olz HE4N4eI% iKaight ledaleﬁﬁ(@ﬁjlﬂeﬁ 128 T83p4dd.ei n
under | ow stringency conditions. Preferably, these | ow
strlgﬁency condi tions include hybrldlzatlon in a
3lédﬁa¢¢ ,kg]aﬁeg agfBukyf Qﬁnn%p}gésurgjxug%so IyponrRpsed assays with
ph'Bbh(SrdTDveilﬂb‘s 7THe) rea&tidiMsEinAina@d QR ehe\Rditldn0@%adB&ified organic

d d 0
soéve%s r%ﬁ‘ sugfﬁ%g?%tuéh%g %%)a%lopélp e@ra@h@bg Ign%%/ (C\Mrét%{ﬁ!)éraphy
anglybis €€ ampensersttiahgl 999, 2 RidSCher2 2264\ 90R S IHAD). (pH 7. 4) 5

mv EDTA, and 0. 1% SDS for 1-5 hours at 550C and
washi n |nabuffer onsi.sting of 2X SSC,

25 . .
Algrnativep 3 p_prgsc&gcesp IZEIB?{Aas dfopmatogaa flﬁﬁdmﬁrgﬂy, PI3K is
intubated With @ Q0 Eablephogphbinosimd Isebdtiagaidict thes reactiang@anabnfpdate the

B ARRAY 3Py ik BB Bl SRR, ol B PO o
ﬂWCSPErBKP@éPh%“OSéQIpémbﬁl [Tyre t prdarkzatiemh (n%f\@#u% qesespEsops probe

bihding me%@%bﬁlogtol del%cﬂoﬂgﬁﬁﬁ]h W‘dlsﬁlhcglﬂtby&_lll_ﬁ P&E@drﬂproduct The
|1 S. Provi . e
r

rep
agfeE{ihadlsrgRioor i, Db P cipbedis T feel HoRoiped] T i amount of
the rpmctaicnobﬁed%iﬁﬁt ieartions(Daeest eiral i 20heC@nb.aChemasHighrighraughput
sd i ,@?I&l 83@ol ubilized in the preparation. Exanples
|ncIl e a uid m xture of several proteins, a cell
| ysate, a partl al cell lysate which contains not all



proteins present in the original cell or a conbination

of several cell lysates, in particular in cases where
Wo220909892Y t arget protein of interest is preseP€T/EP2009/000692
every cell lysate. The term"protein preparation” also

i ncl udes di ssol ved purified grotein. The presence of
Pl 3K protein species in a pRétein preparation of
i nterest can be detected on Western blots probed with
anti bodies that are specifically directed agai nst

PI3K. In case that P13K is a specific isoform(e.g. PI
FdS-R g@tmnﬁﬂ&/&r Pl?l@&o@ﬁl R@Lse Jicli]lglt? faeﬁtﬁf?gsgerﬁg p%ﬂirﬁatlon assay
I sof orm can m speci f

wiihtd BeEaple Bﬁmweambﬁ%%ﬁaeSbeawée%%wﬂy, ? ﬂH@rea«‘refn tasa'%kneptlde
suBktradé may %@Qﬁbubﬁi&ﬂ Wi PIOR, e@gmﬁg@&’eltamﬂ aﬁﬁ arfthnti- pﬁ&ﬁﬁoserme

73, 29
orfibed) s o GRRstiPg trpist st < BE g B e
phospiseeroe aftibadiMresiiiRg iDNAPKcas iortherpORripativnedignal. (Campounds
tthrlﬂﬁlglt%qul%é?é&mt Wa Riw %v(ﬂ!lr?{aﬁ% s%ﬁzﬂ be detected on
Western bl ots probed anti bodi es that are specific
for sald pr ot ei n. CBII | ysates or partial cell |ysates
Tlﬁbafbnh;&)uﬁﬂ)sl Rieftéfiedoye cosliv gatol the pesabit iﬁt‘/dj\ﬂiﬂelnhee;/sfu('thengbe optimized
(]éyd p?ﬁm‘?’smlm)t ?El@ %Wsr l?e‘n{ Bﬂ»t%’é&%% ?84 (%mpg)'ilﬁdg is 'ftrl’? gccelerated
reparing arations gerived fro
chwessepfdhgamqwre@cnw m@nﬂup ( AR) iinformaatioprenepdedein [ these lead

e‘ﬁéﬁﬁ&?hbﬁﬁeﬁl@a& sdti’(‘)ntli"@fte?lrﬂam(l@'f@m&rto fheaeady applicability of
Puri fi n of s in

niglbpuiputas G s s o TS BB MO or 1 John.
E. Collgan Ben M Dunn, Hidde L. Ploegh, David W
Og@gkﬁ#&g’og %n Thbrw(}nglgd ®af o Wnl Sifion! SBNscribed for PI3K gamma

/1-140 t1on ro e|n preparations can
(Peenehetaha? (09, HiMed: %F‘F’o‘ﬁ’a@?%ﬁ BtDcel | extracts thereby

enrlchlng speC|f|c types of proteins such as

Tf%y lglf)$ t%e rvaeg nrg%(gn}i)erbs%r Ot Pég%g\%ﬁ eiei‘n it 15%e efmmed whether
the @Qmpemd Br@hlm@lsspame Risot /éiFM SETRNPYAPKE@nd/or mmTQRHppm the
mﬁqotﬁ@ieh n lﬁﬁzﬂzoM ani (H‘squ eBt of’ 'tlﬁeﬁhk}ent%)’lo?‘ wWhether also a

fle
copiRier efws@sglwmrﬂa@é%ggm ad GV A SROBRVARK GRYoF PR has
belamdgmfdduAdsnchanedoﬂaous Stiefeestaps dah @Mntlajafrlmopfmﬁmmndilas described
; r I
SOV VP RE A AESTRs L RSN oL R TRleRe HRTsGLwher
reﬁll"“%ﬁldult stages of nodel organisns such as C. el egans
can be used. In addition, whole organs such as heart

di be .t he .
o S B LRG3 00 SRR PR, g o
thy iidentifiedh PoYd énteragtingbecampound plt d¢ piefersde prathatdootext of the present
inFaHioh &6 TRHGfy PRR lﬁfe%ﬁhgcégcﬂﬁ\ﬁm)v'h@ﬂ a@%e@i@'c%r PI3K, i.e. which

prep aratlon C nt alLni en
b'P%EbﬁﬂﬁsFFér?f‘@P %f\% &%n%rrmifﬁg BF GY et MoghPprsferred,

do et bindli to ané ofuralleif miest propikar yot i ¢ and eukaryotic

cells are widely established (Chapter 5 Production of

Reconbi nant Proteins in "Current Protocols in Protein
Tigcirereiéon figther gelgtes tohm. methodcdpr ¢ien prepangtign  obus pharmaceutical
aﬁﬂ gi€oh co gﬁﬁgfmega s 6f W Speicher, Paul T. Wngfield;

iley, 199 ' SBN: 0-471-14098-8). In a preferred

enbodi nent of the nethods of the invention, the

pr ow) si ondentifyangpa BI3& intepactipa campamdias desedbed shvaesindps

of harvesting at |east one cell containing P13K and

| ysing the cell



Suitable cells for this purpose are e.g. those cells
or tissues were nenbers of the PIK3 famly are
wexpppessded. Menbers of the PI3K fam |y are expPEHERW09/900692
nost cells and tissues. PI3K gamma is preferentially
expressed in cells of the hematopoietic system (e.g.
granul ocytes, nmacrophages, -Atst cells and pl atel ets)
but al so in cardi onyocytes, vascul ar snooth nuscle and
vascul ar epitheliumcells. PI3K delta is ubiquitously
exprbgs s edormiul dting tieniotenccolg exppesd itoa pharmayenpicaloptrpesition.
granul ocytes and mast cells. Therefore, in a preferred
enbodi ment, cells isol ated fron1per|pheral bl ood
Theggfores dift investipn A5Pwdesi a1 Bethed fordbe rrearationopk phpraaceutical

coh@bsltnb.es pUiRER My B9 admthigetbd us @ Qfvjdeunmnanl eﬁa@howh@am In a

oGl R B SHRRAH Sk 80D B8 R e

préfe@blyPare paimat iinstudamg] bot houlimited tmannrmalwsmhcaeycpws, pigs horses,
ch@kEﬁse eﬁts PJO%E 0&9' $nd 1 pgét-rlablg' aolanlSi}hal ]a%ggnost] BRIl @¥m&n. In a

sons, Y. For exa L gr adi ent
Spﬁéﬁ??mpﬂbﬁ?Pbﬁ“P%hémﬁ%FHBW’ bring J%%paratlon of
| ynphocytes from ot her bl ood cell populations (e.g.
ryt t s. Y, :
Th% % oﬁﬁé f%g@ﬁ%ag&g%'ﬁéﬁ%’ ht% hwﬂ%ﬁ’iﬁ% Iu%’éﬁs?lgg)gltbg greveli\tllon or
tregmefna@éd\s@a:se«bwb?rs RAFK oheye amolg suehedsorgnees detgblreast, colon or ovary

caH&:"r‘P %@tﬁ@él lcaBIsblka@F-i' digetdhys 'oB@dny? &P 2dAG i rMundBA fidinatory

lgeLYeS (ESURLL NNl LS e AL BRdN. o EA0RILRVL S, asthma o

mmhmummﬂ&mhbund by these anti bodi es (positive
sel ection). The isolated |ynphocyte cells can be
further cultured and stinul ated by addi ng anti bodj es
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Furthernore, it is envisaged within the present
invention that the cell containing Pl3K may be

W@bdoaoessell from an organi sm e.g. by biopsy. PCT/EP2009/000692
Correspondi ng net hods are known inthe art. For
exanple, a biopsy is a diagnostic procedure used to
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Cct ober, 1998). The contacting under essentially
physi ol ogi cal conditions has the advantage that the
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| atex, cellulose, and ferro- or ferrimagnetic
particles. Phenylthiazole ligand 1 may be coupled to
w0 b@sgdord support either coval ently or noncovBCERP1099/000692
Non- coval ent bi nding includes binding via biotin
affinity ligands binding to steptavidin matrices.
Preferably, the phenylthiazéfe ligand 1 is covalently
coupled to the solid support. Before the coupling, the
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dicar bgattion e thet site (oo femadnlsiget b a gualignamggumeaor ineepladtichor pre-
lw%BﬁthEQMlthiaZ°|e ligand 1. The phenyl thiazole Iigand
can be coupled to the solid support by direct
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In the nethod according to the first aspect of the

i nvention, the detection or determ nation of separated
WER@K09892br ef erabl y i ndicative for the fact thBET/EP2909/000692

conmpound is able to separate PI3K fromthe imobilized

phenyl t hi azole ligand 1. This capacity indicates

thatthe respective conpound 28nteracts, preferably

binds to PI 3K, which is indicative for its t herapeutic
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Subramani an A., 2002, |nmunoaffinty chromatography).

In sone cases, the solid support has preferably to be
w@panegoed fromthe rel eased naterial. The i ndP&GT/EPB2D9/000692

nmet hods for this depend on the nature of the solid

support and are known in the art. If the support

material is contained withird%a colum the rel eased

mat eri al can be collected as columm fl ow hrough. In

case the support material is mxed with the lysate
TizoRPamien tisfugther tlaktkad athe folswoiag digne} aad esahopléd, ovhadh are not

separation. st . t [ j y
cSRgE T SRRy o B8 A QbR HABGAY HNIERs of e
presgpeanphication. Al ternativel y nmagnetic beads can be used

as solid support so that the beads can be elim nated

fromthe sanple by using a magnetic device. In step d)

of the nethod according to the first aspect of the

Shorv desciription of thefighetéser mi ned i f Pl 3K has been separat ed

fromthe i mobilized phenylthiazole Iigand 1. This may

include the detection of PI3K or the determ nation of
Fignee Btpntesipprkstruchyie ebrienyithjazolg ligagddt in preferred
TIREMRAY IRi R 10fandl was dpiihésized at dexarib®t ihedampit 1t he

i nvention, nethods for the detection of separated PlI3K

or for the determ nation of its anount are used. Such
Figetch3d Drag euldown ekperinient ayith imaobibig¢d,ghenylthiazole ligand 1 and

W(Qg}gﬁim&E-&{@@m,p@#plggt‘?&gﬁ)&such as protein sequencing

e, g. .Edmann_ degradation), analysi S

As fistig Wl%ﬂ@?ﬁ@a@%& st o oL ey used. The drug
putiipiva yixperiaaiti Waxdperforthied et dederitgdi insSExdrip3K2 With dygphoosdmples

S nti omn, . .ale ..

cgh 0, A HOE LU DN g
buffea (lBng 1)1 00t of fier IPEenyhbiazels ligand 1 iddrSs samrle brEer (lane 3).
The eRitctPQFh1EC weOk&arat@f offl SBSipdlyacryhenidetgent &l @andférred to

th t of i.f i sof. Pl3K,is ,to.b .
i e N Y N e
gahema (fgwaléd aad OV deltctiagire BBYI Sesoradaey detesonjantiborkes labeled
wﬁ% hﬁggge%@emrgiet&m wik |uE§9Wf?I¢ﬂ§Q§Hy‘s§g@Wr@d Fhfmagin%rsystem.

t or producing the sane. Preférabl Pl 3K, M
Lanert; DY@ RIusRpPOTrabIese 2 elitgaouty L0 1y TerEheibirolpficend 1
lafeB: RIS eibedms i s determ ned by nass spectronetry or

i mmunodet ection nethods. In the following, this wll

be explained in nore detail by reference to PI3K, but
Fighee ZrDogiprtidesn expgrigepl withimaabidised phepulihipelloligaaddlofor mass
spRBRIYettyanAllMs OAEB-teiWPK or nTOR. The identification

of proteipns wi.th mass.spect.r tric an Si S
AdieBirishelijHinide NAGCPRrsth St sSoth it dihest o areas were
cul 901G géhslicys arclairot€ine west supjeB@d @Bt BEHRyY Messspatroaetry.
TI?eOcml% P@ﬁ&’d&’rﬁé@iﬁ&e.&f&{sgiveﬂ%nﬁébdﬁ%e%rﬁ%ﬁﬁﬁ tEQé{mgle%Swith a MOLT-

spectronetry nual I ew of Biochenm s rt\)/ 0 . .
4 g3t lysatg samalei comalpinBes0 img wétpratedy hrateinsebeupdnier immobilized
plﬁ:ﬂ?l?ﬂi%-led Regider akky elutddewitRSDSS paele ?rrﬁ'e;r yncﬁﬁalﬁhnagddsw sSDS-
erformed in.a quanti.t ner, for exanple by
P‘ﬁ%ﬁCWSaT‘Fﬁ,&Ej ?Ieécérﬁﬁﬁ(?rgﬁ/@(dl %Eﬁ‘ar ?c tags for relative and
absol ute qualification) or clCAT (cl eavable

Fii[gﬁpéﬂ%bﬁ@éiqgien@fﬁtea BF PigK! a.(W et al., 2006. J.
rot eone Res. . According to

> 5, 651-65 a fyrther
The SPBRedhm oo e By AT PRI ELRSHY %nﬁl:/@ﬁeﬁiﬁ,huma PI3K delta
seqliaicaateshowain bold bypenmad andpkeddr onetry (MsS) i s
performed by the identification of



proteotypic peptides of PIBK. The idea is that PI3K is

di gested with proteases and the resulting peptides are
wa@igaogoedored by MS. As a result, peptide frequePCl/BB20DH00692

pepti des fromthe sane source protein differ by a

great degree, the nost frequently observed pepti des

that "typically" contrlbute 300 the identification of

this protein being terned "proteotypic peptide".

Therefore, a proteotypic peptide as used in the
FignesERepiidasaddntiind pEPBK deltper i mrental |y wel | observabl e
npee LoidEs ARl RYd ﬁ%ﬂ&%@ﬁ&@ﬁ el iCP’sfs o ﬁfeemnﬂ PI3K

tein isoform Accor Ere rre di nent
gamf@a %qqawetaeershew.tholﬂéyqsérnfi&flﬁe y conmparing the
proteotypic peptldes obtained in the course of

Flgi‘l gef ée olﬁytb(?mcas%g or gfg geng%catlon of ngztlrf]r%g i Vf’leracq mni;nct%\m’bounds

Ther eyreriegnbyap potferard abi @@smbednmfmamlﬁe i BlénKt gammatprefain was

cd tur?i %r nﬁrﬁbmiera ylHﬁé&%H Veahd € FRATRIOIRURLH YRER and eluted by
e | des

ar e or a I ven
th GBRPBITS 3 r&@ffﬁs%c{ s ot @by e g Bittogtlul g merprane and
PIBRr gaaniga wen deeoel evivh the Otwessor bifmeddy phaginzepisiede sFirst antibody:

an?lI [glgﬁg nh@z?(%‘n Qfos %%6@’ r%ﬁ’s@%nﬁl!xﬁﬁlz S%Eorﬁﬂ@ﬁ%&y anti-

entl y|n resent

mt)lh@@ SHH%YC‘G? As Reclippdy n@kq {32-1%)- %egﬁéét r'ﬁf?@f"ﬂy (mteg"ated
mﬁ@@kw§m§)akaﬁoﬁhuted P13K (i ncl udi ng coel uted bi ndi ng
C@H@ﬂﬁﬁr Feo s %:fold proteins), can be detected or its
SEH &%r mi ned by using a specific antibody
Coihp(amtiebl (h@’a%f)@tz) AIRK>( 800 alyhigestpoand 2s@fSe60h240): HC3KE26 nM;
r i n anot her preferred
ﬁggﬁ?géﬁ?6Ogﬁ¥2h$%gqf§eﬁflty of the coel uted binding
partner has been established by mass spectronetry
Figoed ysCempeaaii Bdinl ngsayafor mer idemtificagord ef BI3iegamink linteracting
“%f ? %IC anti bodi es directed against this protein.
e anti body- based assays include but are not
The gkResichenb wnesneeféﬁnm @6 des@ibedAnagrample 4s dgenpanp@EPisAt the
in@R &Y ToRRftrank Qﬁ@Yheaiﬂﬁﬂ}iﬁ n{h'irlﬂvv%md@éﬂt(b MOIL”h-ﬁr&ﬂflysate and

tog 36 o PIE A BRYTSetBRGRLY 1! ol BopRsatier dapizg, by the
infenaltiliaed| shenplthvidodee lipard Bi @l dgyaffikty mdtridThd offinitFdinateid was
segé(raéd l\ﬂoﬁltﬁe”g/%te ouﬂ% groté%% @re gngmEH(SDé%%%le th?é @nd the

ssays can n con In.a wa
elygiep wersﬁfamfyrr@@ masmtmﬁ%w%setm%brmeoﬁ bF Amghnt qftPé?'éﬁamma was
de(teﬁ‘nﬂledawﬂ‘aﬂl”:al()dy!;sﬁy Oifrar€@Plm iy ystembuni t of a P13K
7&8@& bqé(t)eﬂrobe w@ (e{lrbﬁ)glegnl?igl fald ggtgét%aa Q/ﬁ"n dyggé?linfrared imaging
sysltging fiirsti antlh@bf pnte-t3kogamma l(iehe @ncet rﬁBD 0263 mouse antibody).

Sécgﬁ(ﬂédtfbbGﬁtahﬁﬂn&}%E h@@ 80D (RB&udavemvmmvol ve the

T CompR e ULy ﬁ%j' Y s gt FiensieVinterated
kipoet/dintty ateoplbhe agaesenbmpmmdnomtrasomhami ledfrpexinth! binding

co i6h YZ?R/XIUE@ aruiMeéd. Wnﬁ%u 99394602 q&seorgig M ke mpound
g g i b hGHY 3

aZO
2 (ASAOPA): 180T 6 41 MR B ARSI LIt - o

Pl 3K, e g a stlnulatory or |nh|b|tory effect

Pref ound is se ted
gl TR PO T, 001e Soatippfy § tslaglc st 28y or by
mctrbenngmmmmpauﬂndsumRAMg?eﬁm7oce§§'mEHessay) drugs, nore
preferably small nol ecul es, organic drugs or natura
smal | nol ecul e conpounds. Preferably, said conpound is
identified starting froma library containing such
conmpounds. Then, in the



course of the present invention, such a library is
screened. Such small nol ecul es are preferably not
WQrwpe98921 or nucl ei c acids. Preferably, small PGI/EEW0EE00692
exhibit a nol ecul ar wei ght of |less than 1000 Da, nore
preferred Iess than 750 Da, nost preferred | ess than
500 Da. A "library" accordlﬁg to the present invention
relates to a (nostly large) collection of (numerous)
different chemcal entities that are provided in a
Tigoexped mesinwey petrﬁameémabllessibbd)ﬁrh exanfipds . Compourlsalere used at a
co"ﬁ@mt%ﬁbﬁ‘ of ?@ EF«PTH aggyst Jh% (L Blfnglﬁlﬁrbtf P'lﬂ%e‘fﬂa%lc‘uamlﬁed with
same time provide for a rap
the @éimsef/ .lre,féar?%hnacgrn&%a/étemnd. vidual entities that form
the library. Exanples are collections of tubes or

h al . .
B R < LR SRR AR pigprn
Theoexpedmbntneas profooned ad 4 Kinobeadszomipaigtigrabindieg @ssap im Ramos cell
ly E‘dt&hastcﬁ,ﬁcq}ﬂ)g@ WExgrﬁ‘ﬁlp'6OBase@‘foBquaﬁth§tn}eqﬁ£Hs'sBé&r%HeﬁS’ pﬂff‘ Ifdg the

desire 0Si eractlon of both partners,
IGse¥d @?ﬁPVB Wﬂﬁ@"& W“Wétﬁﬁﬁﬁdly i dentified due to
Atﬁ&mbd)lbfdﬁ(IZC(mﬁ)ﬂlSQWuctl on. Libraries of synthetic and
n either be purchased or designed by
Bnﬁ&H@ahF é&??@?n Exanpl es of the construction of
C1C@nmuné§7£®%?®m ded in, for exanple, Breinbauer R
Manger M Scheck M waldnann H. Natural product guided

CO librar devel nent d Chem 2002 Dec;
F@ngﬂﬂgﬂT§§¥H%F¥ﬁH%?%? HHPHW&&QEH% ¢ts are descri bed
Thehatommoandi whsogested |ip Wl icdapetdiant dindimgy gpedyntwitlf onultiplexed
infrEhodEREEh Mkﬁ%@’ﬁh!‘@&é&hb% inl E)parn?ﬂ'lé s, lnaasmﬁé'l@)ésJ&?V@xe @inding

roven record I ol ogli cal relevance. hi s speC|a
f‘? igite &t thearcamapuryh d‘éﬂ§cﬂ‘§a$‘ﬁe%€aﬁ cPI%'éPlPE%eH%iW ahigKgamma,

P]GKGHIItaC ahd bxmalmgyBﬁa‘ly kel il nhexpreedfMoltd bk Jhrkghdellofysates was
mau Va\’te'd&%' fgﬁlte%fﬁqgfﬂr%%‘tflxgl QWur dbceglli% \?1&@ ﬁfl%ﬁ?ﬁll@& &feﬁ&l%azole
liganded @@d f bdafl$ | with hihes pb@n m@rph@hfuphremém Hgakd) t #and  compound

cro dsoslzdmﬁé b&ids We??wﬁ%h @hd e Biund &irtlesmiverefelittd. YAliduots of the
be neces ary. (0]

mse t nat ur roduct
oY gesre oty onameodfRil o ioRo Bl SR cot wpicp vas
intwbagedi With thebrespotvarargt fanthoglytantl sobsefjoentlyrd Suorescent secondary
LT RN ARPEER 3o Qf FESIU AN AIEER o i compund
shpé%p@entr@v@?&ﬁe@gan%a Jja@S@dmr ds PJ, Morrell Al.

PISEkipHa pi@as e @omppmdpbmearacfwnomﬁsum) IPIIK ghgnralL siCgN= 0.43

g g8 s ML N Pdicrr SR il b

Fragnent anal ysis in snall nDIecuIe dlscovery Curr

Fl%h{]l P RspERY ¥ Efor c&gggunWél(@)SO 391-9. Review,

odnow RA Jr. Current actlces i on of
I RIETHST6 8F 2R T teioosrited P BOHEr o disprompeypd showed
binduppd thz7folldwitd; kindses P13leaphid (€5 * MatM], A3 KKbeta €5, eriugpM),

pl@kg%}ﬁ%”(c m@‘??gﬁxﬁf'ﬁmm gctlgﬁxg)‘%foaprxﬁﬁiwgfq §6uM)
ereawnét(“rangﬁ@@h pateat blndlﬁggnlyttﬁ%ﬂ{ga@m Qsoee%lﬁg

assays. Collections of small nolecules with diverse

structures an dru -1ike" 0 ertl
st 25 e 0l v sty ol o B SHeG ehifkale and 1 for
massepé¢atiomeirpralpas of maginspt i m sation efforts,
bypur chase from conpound vendors, and by union of
separate collections foll ow ng conpany nergers.
Al t hough hi gh throughput/conbinatorial chemstry is
descri bed as being an inportant conponent in the
process of new | ead generation, the selection of
l'ibrary designs for synthesis and the subsequent
design of library nenbers has evolved to a new | evel
of chall enge and i nportance. The potential benefits of
screening nmultiple



smal | nol ecul e conpound |ibrary designs agai nst
mul tiple biological targets offers substanti al
Wopwoneani ty to di scover new | ead structures. PEI/EP2009/000692
preferred enbodi ment of the second and third aspect of
the invention, the PBK containing protein pr epar ation
is first incubated with t he38onmpound and then with the
i mmobi |i zed phenylthiazole ligand 1. However, the
si mul t aneous i ncubation of the conmpound and t he
A iproveibigel afet spiveny Withi Geoolassie biyarisi sowe dihe enedtédogel areas were
cuWoEp?st %EGF sfile ?ép? g%t?lng'v@get H[bl(j) c?édr\orﬁhglﬁﬁg @g'n(?'cﬁs sﬁectrometry The
drv&avlldq\*@ Wéuma@ti W#F R n&mch@ dshisd na%@mpler w'thtahlel mixture

of Alidat bisd Rambetablysateisamplel mwhaﬁgedo wd &f ploeei PRI dound to
t,es err.e

. for .10 .to 60 m re
imggonieg BB e T o S ESp B TR Mg Soparaced
by28I2S -pohztrypnsfle gelecdect®@@holsie (B &PAG Ko The doltivviag eraisias were
1dé\¥uffe8n§§1r§éx?a%hﬂ@§t DWPK%A&T\P%&M%R.O 1 mv
preferably from1l0 to 10 The second st ep,
contacting with the immbilized ligand, is preferably
Figerd 18: rregtidesriddificd bynass spdcasmatry éCDNMPd{anGermfdrug pulldown
P .
wi?ﬁ 'Wﬁ@ﬂg% f yﬂlﬁﬁ%ﬁge l?%adtl hfl?]e lh%{%ﬂeﬁ ?Jegggeﬁlé\ﬁerlmed.
phenylthl azole ligand 1 for 30 to 120 minutes, nore

F.gﬁ@‘ﬁf PRpRQ .ae,@mﬁa@bm% SecRémént SMENAifter 8 d@Jg AP do@n with
to 25C, nost preferred 4C

1msp l&ggﬁﬁvpyétg%glﬁﬁ@g le used at concentrations
ranging from1l mMto 1 mM preferably from10 to 100
FlgM ﬁgrl)% eg‘?cfeﬁtlﬁéé g?s)psgt:&ro‘?r)et for bR §RANAS BEFdown

venti on . nma rtormed wth several protein
Wﬁbﬁﬁﬁ?@i'?@rﬁhel’ﬂ%‘? ligapddest di fferent conmpounds.

Thi s enbodi ment is espeC|aIIy interesting in the

Flggf]et \s\i’?t %?/nthrerggragl of ?Lg:rt“ fI 31% rrgtpe?nlgl/ 6?(){??1061‘%”&?%% dm( SI%S?% (8-(4-

annlnvremhylowheaﬁlddrrdmmgoluwmhnomendl -@ie).f Dt bigaad peast synthgeized as

de3éreatin Pharhhie sPhRNYhChir@ghelibdmdadsholvn[GF! 3K conpl ex
formed in step c) is conpared to the anmount formed in

step b)In a preferred enbodi nent of the nethod of the
FigareeHt:i g pot dowh agpdrimenhevithhthe énmoobifioed pheagiperpholia-chromen

Il%ﬁglﬂﬁ%s?g&%nggm&fry H‘ﬁy dikfpsazole ligand 1 - Pl 3K

(SO |n conparlsonto ste
.prfaﬁleaebgﬁqrmmm whu omasgie hie 1pFhavie éér‘ﬂﬂd‘iﬁﬁ“d’ gerﬁr%s were

cuk Qﬁluzllst el sl anb Gbr(ﬁtal% wiehatubljdetedlt 18 Qn@l}/s@fbytrﬁuss sp&tlom@try. The

{.
drl"fﬁ 551,11%0‘@2%4(%?“@3% W Q]eé&)gg&gil%%scrotf% in k xanap%? 6A & 1:1 mixture
of ficdaent K-p62 eadl Iybdtesrmplé poudining$Oving of prowing d?nqjg\uﬁ Hound to the

phten*lﬁloﬂﬁl%ﬂﬁ cﬂfo@ﬁe%rl?gqhb( \Jep@élufea%lﬂ"PQTQQ%Qxﬂpﬂ%%fi‘épgm&%‘grmed by
he 1 nhi bit or ?‘8 bgte tion wth the enzyne
SIRrgolvacrylapddesel plectrop fetsléc,(?' éﬁg@é of the protein and
vice versa. Preferably, the identification nethods of

FlHlfe M’“ﬁgﬂideg ndeﬁ{lﬁecpg &%@Egct%%e@gwqhﬁ{% Q\FFRrHF%pa drug

fon C
pulldere Mihdte aeTonrdghenylmeehshEsbiemen e o Heky -pes6?

ly§ad lnler characterized by determ ning whether it has an
effect on PI3K, for exanple on its kinase activity
(Carpenter et al., 1990, J . Biol. Chem 265,
19704-1971 1). Such assays are known in the art, also
in a format that allows nediumto high throughput
screeni ng (Fuchi kam et al., 2002, J. Bionol.

Screening 7, 441-450).



In addition, the interaction conpound identified
according to the present invention may be further

W@ b@pagtoer i zed by determ ning whether it has aPCEEP09/000692
on ATM ATR, DNAPK or mlOR for exanple on their kinase
activities (Knight et al., 2004. Bioorganic and
Medi ci nal Chemistry 12, 474934759; Knight et al.

2006, Cell 125, 733-747). Briefly, PI3K Iipid kinase
activity can be neasured using solution-based assays
Fighke1 9 Poptivzt identfiselby mhespeciivmetrgadhuman ATM efteriaxrtigd
pu%g\&/n %vufgﬁﬁé rgg% ﬁied (H g*lfn'oﬁglbﬂﬁ me gﬁfélgﬁfﬂ?ﬁtm% K562
ly&@wwvichronatography anal ysi s (Carpenter et al., 1990,
Bi ol . Chem 265, 19704-1971 1) Alternatlvely, a

qu ol ation assa nat c
FighTocd e s L a0 Bt Sre Uy DS Uy LOR REPs frug
pq])lldowp lwdihrtbs inhrobbifzadgtheaylsmorphotiechtonenrligacd from Hela — K562
W&g £te the reaction products are nmxed with a

ecflc phosphoi nositol detector protein and a

quorescent phosphoi nosi tol probe. The pol arization
Exdiitple 12 PHGfRard@si 6he affnif @haibi nding to the

phosphoi nositol detector protein is displaced by the

reaction product. The degree of polarization of the
Tli$ epcanerde dhistrggesothe prepatatioe pEdie pffprivypoatrik deraaffinigy edpeure of PI3K

klﬁﬁgy%npfzelf @Eat@i g LapQfing h%al% s 'E:@@éﬁritl‘?ninm&ﬁ}z%d%n a solid

em Hig ut ScCree
sugpa ﬁeyg% Eotehﬁglsswﬁﬁnﬁéﬁa&ﬂ%?g@%w | FWPei ety matix
watised it exampfd JJerasgledaad pednaple 2at i on assay with a
sui tabl e peptide substratecan be used. Briefly, a
fluorescein-1abel ed pepti de substrate may be i ncubated
Syaithesispp Rhenyldiazolesligand # op; 2ATH24rgmino-ethoxy)-ethoxy]-ethoxy}-

etABy -ml[slﬁnh%ﬁf BIM%tﬁﬁHdsbﬂ&Ml phényina- :ﬁanynhmopmq.eeds

t e eptlde binds to th
P’é’m"l“ﬁﬂ‘dﬂi‘gﬂ%‘i‘)éf@ﬂ tibody, resulting | n an increase
in the polarization signal. Conpounds that inhibit the
Stgf)@zl‘%e Irlﬁ%hﬁlot] {4nc}ﬁoljo%gﬁla§é'shﬁéﬂ)}l ﬁmerﬁll)g&@ban JRfe was prepared

npounds 1dentified accordin € present

fofiav TR Ry dreed VRO T ERS( | ead
optim sation). This subsequent optim sation of such
compounds is often accel erated because of the
structure-activity relationship (SAR) information

Stem é cdedchilerothmsthanesni@nylephen s tonethy i geeles ylamangd
optimsation is often facilitated due to t he ready

PR HEIA SRS BA O o

thioubgag(l Y4ragd. Siveaal) opte contanddon I@webﬁﬁn*b)e@df@ateﬂ’ltcs RO°C for 2

2 J
h(%]gﬁgr;ﬁng( g%ﬂﬂ Tyﬂxtlﬂje was 9%@?& eé\q%ﬂ \}% E??rg‘ntecgerature and the solid
Pragich ovpss tAISCigh dpve i Hrat*pnu aj d@‘t‘féir GRS IV ARRWD Higr YIFHe5 -@-chloro-3-

méaafrouofyligheayl)-a- mahﬁapazamylahm ATHM oﬁT\RmdDMiawmmg) 'H

NS PRI LT e, PPN AT ol 80

3hoRBl(axdHet ween phenyl t hi azole |igand 1 and ATNl ATR
DNAPK and/ or mlOR has been forned. As indicated above,
these steps can essentially be perfornmed as descri bed
above for PI3K, where agents, e.g. antibodies specific

Stew6: (hE-[Pi-Qef2 [ ki(4ralslercad-metimacsultheyl -phenyl)-A evkthylThkiazol-2-

¢ ¢ , e

yl%agéés (E}ﬁjeetnm gkgléérxh §§10t ee!?lgcg(ggi ?‘B@i %aib%é]@%ﬂg'ier{ Butyl ester
identified PI3K interacting conmpound. It is preferred,
in the context of the present invention, to identify
P13K i nteracti ng conpounds which are specific for
Pl 3K, i.e. which



bind to a | esser extend to ATM ATR, DNAPK and/ or

nMrOR, or, even nore preferred, do not bind to one of
W@p009409802f t hese proteins. The invention furthBET/EP2009/000692

relates to a nethod for the preparation of a

phar maceuti cal conposition conprising the steps of a)

identifying a PI3K interactBthg conmpound as descri bed

above, andb) fornulating the interacting conpound to a

phar maceuti cal conposition. Therefore, the invention

provides a nethod for the preparation of

3-{);-]% r?@gféhlb%%xlxgé}%@%ﬁh? ré?hoxﬁfétﬁ&ﬁ%rhogg} Qﬁ‘lg%()@' ﬁ%@%ﬁg acid
(68@pedt9mmwé EPacAd8ime - irmallpd PRt (28#mg Zpﬁvmpli)eHMMr{éZ()uL
3. &leogct hid be st(r4e@n&6 3 ﬁeﬂaa.eefs@foawmeaﬂ)anhaayl -thiazol-2-ylamine

(5% wdlﬂgg(gég/%}ecq%gm:qénn tdke{g?té)ﬂf dgnagm]ee(tl gmf) agﬁ atlfrg(yvs over night at

romnetkmp_aﬂahye altreasotednt veasdremosed pnddrecdisied rivensene. anidnthg residue
dlSQSBE}éH fid 8@'8%4’%5%@&153%15‘ %SMW% PRne aqugodst%@lutlon (50ml) and

dentified_accordin

SaP’W%tqu?Puér aodug%flwdr?&?n gqrRonstee e griedr( %ﬁgé%&% ntulphate),
ﬁlﬁfredjarﬁiﬁkii@l&ﬁat\emeﬂ% reNide \pdusqmlﬁad bolflasts¢hrbmaw gaphg aging 50g 1ST
snléc S%}H claﬁn%%e’ elﬁt%lgﬁon if0-%ah gth%n%rl]/ﬁ{%ﬁgo’roﬁghg}g tlo ﬁeld (2-{2-[2-(2-
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e.g., encapsulation in |iposbnmes, nicroparticles, and
nicrocapsules use of reconbi nant cells capabl e of
expressing the therapeutic, use of receptor-nediated
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other ligand is immobilized on the other bead. In this
context, typically |inkers have backbone of 8, 9 or 10
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hydr oxy or am no-active group. The invention is further
illustrated by the follomﬁn% figures and exanpl es,
whi ch are not considered as3Being limiting for the
scope of protection conferred by the clains of the
present application. Short description of the figures
Figure 1. Synthesis and structure of phenylthiazole
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anti-PlI3K. gamma (Jena Bi osci ence ABD-026S; nouse
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(integrated kil opi xel/mm 2) are shown. Conpounds used
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amg t|h grr?geunt of Pl 3Kdelta was quantified with 'tﬁﬂé{gemf
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i ncubated with the affinity matrix ( 1: 1 mxture of
beads with i nmobilized phenylthiazole |Iigand 1 and
Wh2wdest h t he phenyl nor phol i n-chronen | i gandfCEHEB2009/000692
conmpound CZC 18052. The beads were washed and the
bound ki nases were eluted. Aliquots of the eluate were
spotted on five different n#frocel | ul ose nenbranes,
each of which was incubated with the respective target
anti QOdy and sukrsequently a fluorescent secondary
anti Qody. The f| t@nemburﬂmgmﬁlalpms quanti filed using

an infrared sca%gﬁ&Rz hﬁﬂ&gp&g%ngl wed pot gnt

bigndi [n@iob@n7as 3 aNge of B pha (1450 =
Q027 mM . Pl aKieaglatonCEsount 20pEsbetan) Pl 3Kgamma (1 C50

=0.43 nmV), PI3 6ﬁ&3h€|1 p(h'o%gmcsitgeé‘}(mm and DNAPK (l G50
=14). (J3810033B040F () se resp%nse curves |for 7

r‘nnmrllnrl CZC 19054y PR=cURBY T o A Uas carridd oyt as

oo =T I I

descrlbed in Exanple 7. The conpound showed binding to

ool Uy SO0 P M) T s i

compmadsta (1C50 > 3 mvM) and DNAPK (1 C50 > 6 mV).
Conmpound CZC 19950 showed potent binding only to
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ndi cated gel areas were cut out as gel slices and

proteins were subjected to analysis by mass
Elﬁﬁ@tﬁsrs@mst ry. The drug pul | down experinent was
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We{E PrEPared byf'lm'&& thew lafiﬂmnab Fe?astkﬂe;'s r%ﬂ‘i’ fq'%%{tcsmrated stock
sofiAivn| & DMBQ@I MhaPldd wag adseabledl eonn thePeelieetiovs plveinfixddoon an
t he phenyl norpholin-chronen |ligand were eluted with
SDS sanpl e buffer and separated by



SDS- pol yacryl am de gel el ectrophoresis (SDS-PAGE)

Figure 18: Peptides identified by mass spectronetry of
woeva9sdIR after a drug pul | down with the i moPCT/ER69/000692

phenyl nmor phol i n-chronmen Iigand from HeLa - K562 |ysate

m x. Figure 19: Peptides identified by mass

spectrometry of human ATM afffer a drug pul | down with

the imobilized phenyl nor pholin-chronmen |igand from

HeLa - K562 |ysate m x. Figure 20: Peptides identified
Emndmﬁ inspleator andeteupatefl foruitaminuikoRt 417G 8658 rpmishaking. To harvest
th uﬂp Wet Qefi Wﬂtérr@g@ L%a%%&%mﬂmgs Rl idBn&dtioR "Mke was

and from HelLa - sat
ceple BEAafoF dn s A S0F P ifya HBIS 1P cRRird ah%?% (Heraeus). The
elidtésrsére ahecked e the praemeiod P13K gahiiea afdf PIBKdyltavey nsing & dot blot
afflnity capture of PI3K kinases fromcell |ysates.
m?%e capturlng | igand was covalently immobilized on a
solid support through coval ent |inkage using an am no
functional group. This affinity matrix was used in
exanpl e 2, exanple 3 and exanple 4. Synthesis of
phenyl t hi azole ligand 1
(3-(2-{2-[2-(2-am no- et hoxy) - et hoxy] - et hoxy} -
et hoxy) - N-[ 5- (4- chl or o- 3- net hanesul f onyl - phenyl ) - 4- net
hyl -t hi azol - 2yl ] - propi onam de hydrochl ori de) Steps
1-3: |
- brono- | - (4-chl or o- 3- met hanesul f onyl - phenyl ) - pr opan- 2-
one was prepared follow ng the procedure described in
WO 2003/ 072557. Step 4 :
5- (4- chl or o- 3- net hanesuf onyl - phenyl ) - 4- et hyl -t hi azol -
2-yl am ne
| - brono-1 - (4-chl or o- 3- net hanesul f onyl - phenyl ) - pr opan- 2
-one (480ng 1.5mmol) and thiourea ( 114ng 1.5mmol)
were conbined in ethanol (12m ) and heated to 700C for
2 hours. The reaction mxture was allowed to cool to
roomtenperature and the solid product was coll ected
by filtration and dried under vacuumto yield
5- (4-chl or o- 3-
met hanesuf onyl - phenyl ) - 4-rnet hyl -t hi azol - 2-yl arni ne as
an off-white solid (375ng). 1H NWR (400MHz DMSO-J 6) d
9.4 (br s, 2H, 8.0 (d, IH, 7.9 (d, IH, 7.8 (dd, |
H, 3.4 (s, 3H), 2.3 (s, 3H). Step 5
(2-{2-[2-(2-{2[5-(4-chl oro-3-net hanesul fonyl - phenyl ) -4
-met hyl -t hi azol - 2-
yl car banoyl ] - et hoxy} - et hoxy) - et hoxy] - et hoxy}-ethyl)-ca
rbam c acid tert-butyl
ester3-(2-{2-[2-(2-tert-butoxycarbonyl am no- et hoxy) - et
hoxy] - et hoxy} - et hoxy) - propi onic acid (690ng 1. 9muol ),
EDAC (403nmg 2. 1nmol ), HOBT (284ngy 2. 1mmol ), NWM (42QuL
3. 8nmol ) and
5- (4- chl or o- 3- met hanesuf onyl - phenyl ) - 4- net hyl - t hi azol -
2-ylam ne (520mg 1. 7mmol ) were conbined in
di net hyl formam de (16m ) and stirred over night at
roomtenperature. The solvent was renoved under
reduced pressure and the residue dissolved in
di chl or onet hane (150mM ), washed with I M HC aqueous
solution (50mM ) and saturated agueous sodi um hydrogen
carbonate (50m ), dried (Magnesi um sul phate), filtered
and evaporated. The residue was purified by flash
chromat ogr aphy using 50g 1ST silica flash cartridge
eluting with 0-2% net hanol / di chl oronet hane to yield
(2-{2-[2-(2-
{2[ 5- (4-chl or o- 3- net hanesul f onyl - phenyl ) - 4-nethyl -t hi a
zol - 2-yl car banoyl ] - et hoxy} -



et hoxy) - et hoxy] - et hoxy} - et hyl ) -carbam c aci d
tert-butyl ester as an oil ( | .lg residual solvent
WEe@smeiorl 1H NVR (400MHz CDC13) 10.3 (br s, | HCT/BPD09/000692
(s, 1H, 7.6 (m 2H), 7.2 (br s, I H, 3.9 (t, 2H
3.8-3.5 (br m 14H), 3.3 ( br m 5H), 2.8 (t, 2H), 2.4
(s, 3H), 1.4 (s, 9H). Step-62-
3-(2-{2-[2-(2-am no- et hoxy) - et hoxy] - et hoxy} - et hoxy) - N-
[ 5- (4-chl oro- 3-
Detedtivarné slutdddHK-gatmemy | ) - 4- met hyl - t hi azol - 2y| ] - propi ona
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S'the affinity matrix in exanple 2, 3
and 4. Control beads (no ligand i mobilized) were
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Spectrometry (M5) analysis. For Western blot analysis
bound proteins were eluted fromthe affinity matrix
and subsequently separated by SDS-Pol yacryl am de ge
el ecrophoresis. PI3K ganma and Pl 3K delta were
detected with specific antibodies (Figure 2). The
results of the Western bl ot anal ysis show t hat
i mobi |'i zed phenylthiazole ligand 1 captures (pulls
down) PI 3K




ganma and PI3K delta fromthe cell |ysate. For the
identification of proteins by nass spectronetry

W@ pbPes0g1 t he proteins captured by the affi ntyPGREPI0R9/000692
were el uted and subsequently separated by
SDS- Pol yacryl am de gel el ecrophoresis (Figure 3).
Suitabl e gel bands were cut4dut and subjected to
in-gel proteolytic digestion with trypsin and anal yzed
by LC- M5/ M5 mass spectronetry. The identification of
menbers of the PI3K famly is docunented in Table 3.
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fal con tube, the protein concentrati on was determ ned

by a Bradford assay (BioRad) and sanpl es containing 50 -
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Western blots were performed according to standard
procedures and the P13K proteins were detected and
W@ epdgoeed by usi ng specific anti-Pl 3K anti boRCEHEP2009/000692
(first antibody), a fluorescently | abel ed secondary
anti body and the Qdyssey Infrar ed | magi ng system from
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to instructions provided by the manufacturer
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Tri fl uoro-nmethanesul fonic acid
2-nor phol i n-4-yl - 4- oxo-4H chronen- 8-yl ester [E]|
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DMSO) was added (final concentration 0.2-2 mol /n

beads) as well as 15 m of triethylamne (Sigma

T-0886, 99% pure). Beads were incubated at room
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Non-react ed NHS-groups were bl ocked by incubation with

am noet hanol at room




10

15

20

25

30

35

tenperature on the end-over-end shaker over night.
Beads were washed with 10 m of DMSO and were stored

wo mooveggoeppanol at -200C. These beads wer e useRPCEHEP100€000692

affinity matrix in exanple 2593 and 4. Control beads

(no ligand immobilized) were generated by bl ocking the

NHS- gr oups by i ncubation wi th am noet hanol as

descri bed above.C ains 1. AOwihnisod for the

identification of a PI3K interacting compound,

conprising the steps of a) providing a protein

preparation containing PDK, b) contacting the protein

prepar [ I i 1o [l Z o
1O RR QB GR ot s iERIMlioh 373 FoK BRfitine ARt Bmprising the

f or n#4€AS of a phenyl thiazole Iigand 1- PBK conpl ex,

c) incubating t he phenylthiazole ligand 1 - PI 3K

conpl.ex wth ven conpaund, n1ning whet her
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i mmobi |'i zed phenyl thiazole ligand 1, and e)
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mhereiqu%hgq pr3knGmyles the detection of separated

PDK or the determ nation of the anount of separated

PDK and/ or wherein step e) includes the detection of
sepagatiaeutdfiy hERphéAVRiaza1RANigandTOR- OPI3Kh&omplex with a given
det erm nat i on , of tﬁe amount of separated ATM ATR

DNAPK aIROMIfror 3. The method of claim 2, wherein
separ at ed PDK, ATNl ATR, DNAPK and/or mlOR i s detected

Iesc?ega“win ggtggrr %é*dcoﬁlé’}éuné\w alﬁ-gRto Q@@Pﬁeapﬂ’h@rﬁom the

mass _spectrometry

i rmunoc!é‘-!‘tr@'ftttlllzsfiﬁ1 mﬂﬂﬁuéz‘)l?)h&ﬁi@rlam@ Wi t h an ant i body

di rected agai nst PDK, ATM ATR, DNAPK and/or nTOR 4.

A nmethod for the jdentification of a PDK interactin

corrpfé }e%%si\gﬁﬁgert e sempeundr 1s, poigr ty SeRaRC " ATM, ATR,
pr ot ei IONA@EaRY6ranTORNrevh MhenignrRE¥K1idd shenydttiolgligde 1.
protein preparation with phenylthiazole |ligand 1

i mmobi lized on a solid support and with a given

2.conpbhemicthndof cleondi whoretn step dwinelpdehthefdstaction ohsaphraged PI3K or
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phen I gan in st
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NMIrOR has been fornmed in step b) 5. The nethod of

claimd4, wherein in step c) said detecting is
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referdb) Wit A dntitddy [difeciRi ithsP PIARY AGM, CA@RmDIéAPK and/or
or ]nT%EFreln steps a) to c) are performed wit

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

steps of

a) providing a protein preparation containing PI3K,
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several protein preparations in order to test
di fferent conpounds. 7. A nethod for the

wo eeppddoecat i on of a PDK interacting conpound, PCT/EP2009/000692

conprising the steps of: a)_gyoviding two aliquots of
a protein preparation containing PDK, b) contacting
one aliquot wth the phenylthiazole ligand 1

i mmobi lized on a solid support under conditions
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conpoun conprising the steps o - provi di ng two
allquots conprising each at |east one ceII cont ai ni ng

PI318, nidthddnesbadimng, cxmeerahl ﬁp@tepvw)t Raid Gét\t&mgCW'@@tﬂSﬂned by

c), harvesting the ce [
O e LB B ot b lere Bk ohy & pbXe Lok anor
co;vhwmhnmgtdphe the atreiunt pf epamatexdreswedrt phenlgithiazole ligand 1 and

lgglw km@fﬂlﬁk'ag?%gw}rn%ﬂﬁ%téﬁlﬁ&% on a solid support

r>conditions ormati on of a
phenyl thiazole ligand 1- PDK conpl ex, and f)

deﬁlﬁrﬂkﬂﬂb@%ftéﬁ9 Snayts 9o rtéﬂavmé%ﬁxékédalaaztelﬁ dré %ﬁgnﬁed with
PDK conpl ex fofnmed in egf g; in step e) and g)

dé?té‘?rﬁll PﬁP‘ﬁﬁ‘ mmg%rﬁ%wsapg A t‘bfﬁ%‘;fr repbeQpaRends

phenylthl azole ligand 1 and ATM ATR, DNAPK and or

nTOR has, been f.orned in ste ... 9. The nethod. o

or® crelfis, Ry B gTaidh B ARIgK, inlircliE RrSR s rorPHsing the

phsaapglof:hi azol e ligand 1 - PDK conplex formed in the

al i quot incubated with the conpound in conparison to

the aliquot not incubated with the conpound indicates

t at PPDRAING two akdeets 0ba ProkEn pEPAEHAR containingRIBKet hod

of any of clains 5 to 9, V\hereln t he anount of the

phenyl t hi azol e |.i gand et er by ..
D %ane i Cone 1R B the AP B St | FhaByRed o solid
| i gandpgorauntics ubsteresntlogén gt ifomavion of pphat | thi#20K logand 1 -

subs erm nation of the anpbunt of separated
ﬁ#ﬁl}ifﬁg?#&t hod of any of clains 5 to 10, wherein

sal d determ nati on whether also a conpl ex between

p Q&%bﬁﬁbt@r@h@ Jtthed QHQcht vl tlé%nﬁﬁﬁazowéﬁdap %ﬁBblllzed ona

been orme I's perforned dy garatd aj d
pr ot sPhd 1suppeTt Rd WitB bR | §1y@y compound under con mons allowmg the

formation of a phenylthiazole ligand 1 — PI3K complex,

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

e) determining whether also a complex between phenylthiazole ligand 1 and
ATM, ATR, DNAPK and or mTOR has been formed in steps b) and c).

A method for the identification of a PI3K interacting compound, comprising the
steps of:
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phenyl t hi azol e ligand 1 and subsequent detection of

separated ATM ATR, DNAPK and or mlOR or subsequent
walzaoessoant i on of the anount n@I separ at ed ATM P&ETRP2009/000692

DNAPK and or nmifOR. 12. The nethod of any of claim 10

or 11, wherein said protein is detected or the anount

of gpi ProRidMEiwd él&{u@%t&ﬁrfﬂrﬁ davh HEISSst DRE 641N SRAihdgPI3K,

i mminodet ection nethods, preferably with an anti body

di rected agai nst said protein.13. The nethod of any of

cl ab)yrsintubatingdne pHghciwidoa givem compowna, or hi gh

t hr oughput screening. 14. The nethod of any of clains

1 to 13, wherein said conpound is selected fromthe

gr oclp baowmsitipgitigcadls of gathadiquot, conpounds, or organic

synthetic drugs, nore preferably small nol ecul e

organi ¢ drugs, and natural small_ nol ecul e conpounds.

15. d)rhb/smgttﬁ%plbﬂn arfler & oktpiniprgtem preparationgher ei n t he

PI 3K interacting conmpound is a PI3K inhibitor. 16. The

met hod of any of clains 1 to 15, erei n the sol

supPlor fontactiag thepratein prsparaHansyih, ém’dgﬁg)r/}%*t‘?%e ﬁ$an 1

agar osenmobitizéd @ta aglid apport siapdrabadicioneattsvifg tig formation of a

NHS- actj va har nose cellul ose, and ferro-

or fer }ileﬁlﬁgfn?%%@g %ﬁg?cflft? I)Pé?ék%&%?élefhgndrret hod of any of

clains 1 to 16, wherein the phenylthiazole ligand 1 is

covl eatiliniRRhEsnbeht dFeneSsHeh tlﬁh%@é’fi%andll& PESKTBSAPRX formed

for ‘the preparation of a pharnmaceutical conposition

conpr i By 586h ph@oginpisp 8% 2BY i dentifying a Pl 3K

i nteracting conmpound according to any of clains 1 to

17, and b) .fornu ing, the interagcting c nd to.,a

e tmin i Wb b o oMgThaRirah RERIISl jRand 1 and
cl ai meATM,ATB, DNAPKeaml ¢rheTOR3}4s bserPfoBided) anstep end/ or

Pl 3K delta. 20. The nethod of any of clains 1 to 19,

wherein the provision of a grotein Ereparation
9. i ncTelenethpd <ff @py of frmyedt P, avherelsta apficed|gmount of the

ConpRinyitRidzdtk 3Hgardd | PBIKIGoPRx GBihed ilthe BGuEhBRsht with the

any of C|%LHB to 20, wherein the é%ggﬁ oL t he e

f or FRIEPUIRI IR comBariearg) the phguor o ing with gexgempound indicates

conpheRI3A i€ apsigbosfithelcotpamdessent i al 'y physi ol ogi cal

condi ti ons.

10.  The method of any of claims 5 to 9, wherein the amount of the phenylthiazole

ligand 1 — PI3K complex is determined by separating PI3K from the immobilized
phenylthiazole ligand 1 and subsequent detection of separated PI3K or subsequent

determination of the amount of separated PI3K.

11.  The method of any of claims 5 to 10, wherein said determination whether also a
complex between phenylthiazole ligand 1 and ATM, ATR, DNAPK and/or mTOR
has been formed is performed by separating said protein from the immobilized
phenylthiazole ligand 1 and subsequent detection of separated ATM, ATR,
DNAPK and or mTOR or subsequent determination of the amount of separated
ATM, ATR, DNAPK and or mTOR.

12.  The method of any of claim 10 or 11, wherein said protein is detected or the
amount of said protein is determined by mass spectrometry or immunodetection

methods, preferably with an antibody directed against said protein.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

The method of any of claims 1 to 12, performed as a medium or high throughput

screening,.

The method of any of claims 1 to 13, 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 14, wherein the PI3K interacting compound is a
PI3K inhibitor.

The method of any of claims 1 to 15, 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 16, wherein the phenylthiazole ligand 1 is
covalently coupled to the solid support.

A method for the preparation of a pharmaceutical composition comprising the steps
of

a) identifying a PI3K interacting compound according to any of claims 1 to 17,
and
b) formulating the interacting compound to a pharmaceutical composition.

The method of any of claims 1 to 18, wherein the PI3K is PI3K gamma and/or
PI3K delta.

The method of any of claims 1 to 19, wherein the provision of a protein preparation
includes the steps of harvesting at least one cell containing PI3K and lysing the cell.

The method of any of claims 1 to 20, wherein the steps of the formation of the
phenylthiazole ligand 1 — PI3K complex are performed under essentially
physiological conditions.



