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Met hods for the identification of LRRK2 interacting

nol ecul es and for the purific¢ation of LRRK2 The
w@e@sam763 nventi on rel ates to nethods for the PCT/EP2007/052357

identification of LRRK2 interacting nol ecules and for

the purification of LRRK2 using indol ligand 9 1 as a

ligand for LRRK2. Furthernore, the present invention

rel ates to pharnmaceutical conpositions conprising said

i nViatheds fiog thoidentifiedtion of LRBK 2tinteraetieg meleculss and for the

Par ki nson' s di sease. RaidthisRor s.RE1eLase (PD)
[OM ML68600, Onli ne ﬁg el ?an eritance in Man

(oW,
Th&tpreh! WMVhiisiDirelile (8 HetdoW edit theZidehtSRaibi FILRREZ! interacting

mofialen dod o TP RGN Goy RRAHTG NG GOPAG A8 dieend for LRRK2.
Fumiearmores thet pirbsent tnlventsanbietaasab @hmng:‘lcmtofal tdrepdsagals comprising said

. i [ ver 60
im 300 Aokl P b TEL B S Riert UFPBRBbEL RS 001
primarily on reducing the severlty of its synptons
Paﬂ%ﬁis&g’ $ qps@?é@ (1395 %M)IN@%BG@ i Meerelian Inheritance in Man (OMM),
tre

hou h roviding benefit t
htt AN 1 g _p O 6300 sds si de ?leterogeneous

mo@éﬂlelgﬂcﬁs@d‘&t dﬂi&t}&cﬂ@ﬁ@&ilfﬁy th;é&fefg@ﬁ‘draﬁ/(ﬁl &f dmﬁl{e@@@ m@@@ns within the

eat nen e

sutil§ fuite oF el Za s, B it Prg S BB Siep g0 vears.
progressive | oss of dopaninerglc neurons. Broadly,

Cu{zpl’?tr %e%ﬁut‘ié"@tr&t% il GOP Fﬁ%cglg £k neegﬁgg&ﬁ qg&fcﬁlgothepgztverlty of its

A4 SE

rst erels I nica I nNsoni'sm
SYBRIAES 0 WSBEt eloRIMHICEHC c@wérqa%@ tl§e- cdevpdemp/Gagkitlopags Although

profditd %eﬁ’éﬁt kﬂo”ﬁﬁ[&hﬁn tHARY &8Nt atRin§ Qﬁﬂﬁ‘a[y aa_\kb@ﬁe S@E &fRcts and may
resthg renP & %flne3|a (sl owne ﬂ? EF rh?
begops; igrSPixRaligoupiongsd irsigsi (Wepyng aif e 5% Yol e treatments

addredstd @t underbiing propeint) thafre gireesitsSlossThiddpapiaidigil agiroas.
correlate is the | oss of dopam nergic neurons in the

substancia nigra. Second, Parkinson's disease is o
Brovdhyk glierp ot topt @midvpathhiogpabsempenaofs bewp. dodi.edicmni clinically

defjhfe\ﬂ’y EN S Fd i§R, W ﬁél‘lroiﬂlé’ 186h Q\ﬁﬁ'{ érggr-{ SSfe acra?dmal features of the

|ntrac ar aggregations of EFO el n
Parukm‘wmalil mepgBicaL P Pricanthess @Fﬁaaéysﬁ@gﬂéﬁmpr @adbfbmé%;a dglpwness of

mo‘d@ﬁlblﬂbt h@fdﬁt OfinPRokREMI RtablRy PRRSERBRNAS in initiating or stopping
si.tive I n survivin

S ei.n-po Le at hol ogy
mofpBigs Ko &ﬁ&lolsgﬁa%. GRSEPF 1 (R gP O GoPAMESERIE, iguirons in. the
subistaheiatnigiar Sadcall, Redisos’s (dimaks 6nma@0 posthnmeal biRelé ewsence of

Lew bghlgg hgﬁg&&%ez&t’es Ségl)vlng neurons. These are intracellular aggregations
of lipids and proteins including ubiquitin and alpha-synuclein. Pathological definitions of
PD require the presence of alpha-synuclein-positive Lewy pathology in surviving nigral
neurons, combined with nigral cell loss and intact striatal neurons (Cookson, 2005. Annual

Reviews in Biochemistry 74, 29-52).

The alpha-synuclein-centric theory of protein aggregation has in recent years been
complemented by the discovery of the proteins DJ1, PINKI1 and OMI/HTRA2, all of
which are associated with the mitochondria and have been implicated in cellular protection
against oxidative damage (Abou-Sleiman et al., 2006. Nature Reviews Neuroscience 7,
207-219).
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The al pha-synucl ein-centric theory of protein
aggregation has in recent yeadrs been conpl enented by
wo bm7diosedvery of the proteins DJI, PINKI and PCT/EP2007/052357
OM / HTRA2, all of which are associated with the
m tochondri a and have been inplicated in cellular

Geg%t?:t %%%%1%@ '@? ar‘é&%gé\%le v@tﬁ}ﬁeu reﬁj %ﬂﬁgxﬁutglﬁgu otS h%l MRRirkrich repeat

ure OSCl en
kin2@72 A1RRK Zesyap npm d¥drdaim sahwsautesonnt HymieahPBrresdatsélinked to

thetmmﬂcﬂg TASK O hniionk @f‘écésﬂ%afe'dqg a&%ﬂﬁ%r Kitg @‘?’eof%’DPE)ases with

(L ynonym Dardarin) cause autosona] dom nant
a PBF%W? é%@ﬂx/ hpﬁtWeaHC% ¥ ethalspagard lipd dpy sporpdiruersey, &R oh gncodes a

lar @ ﬁm@t&ﬂbﬂi@lneﬁrdt&n &ﬁﬁod;b’ﬂswfsobf N-tebmbHi oéuchie-Ges espeidst B GTPase
ROZUEPR forngt Bilcteged Ml Bl MR lilﬁaesgk%&k? and C-

terppimat 8VD46 haicatsoaisst-Ruof ef\alt, 2001 nAleutoaudd, ®SrG0ON Zimprich et al.,

20(54e pﬁ@ﬁrﬁn M (%-(ﬂaéﬁr?ase uqo%lg&%%%g q'gl daﬁ{e ﬁ?qttéalg product

tein ki ﬁase | nase erm
darkepan desipecfen Fhsi Bamuroiord dxlashre apguingsemen big the protein was

lat? PS8RQ LG igpri ch et al, 2004. Neuron 44, 601-607).
Pai san- Ruz and col | eagues naned the protein product

dardarin, derived fromthe Basque word "dardara"
Cuirehy, m@ld fseiokvn Abolut LRRK[JZT fiinetidh BaSpreRtaiary ebﬁﬁiea(ﬂlons have been

RKZ .fu
maliE G o R bk T RIS B GRRRE RN R il Wcapable
of witbplwsphaykxipn ¢¥éisbat 35/,32(31135 PNARKO? e hefdden 847 pGeekmer, et al.,

20(5‘5' ”ﬁﬁrgogggl %@&pg?' %fg 8285‘ Z@QW@B%X‘JC%%? e(tV‘QIStde%Enbes the
purgf@}@g quhinantd R K2 2f a e ﬁuzmt]b@gy | I@ﬁwever the

amyiﬁﬁtofgﬁot@h Obglmrwgg%r}t g}ﬁalpurl f| cat| on of reconbi nant
LRRK2 wi th the hel p of a specific antibody. However,

t he armount of protein obtained was very snall.
S1g81f@ﬁhﬁ1y,ahnblﬂn atsotied FIRRK S acutati@d, tvRRK2theldi@dist @ommain (G2019S

t kina S apd 1.20 ne
and D B, S e AT O Ry 6 R s Lrec
autaplmpltmsbhom,y |saggasting saggestinang gaidenfifnsgiion mechanism. Indeed,

ové%%&&es@fonfdfrl‘éluu‘?@ FRehRNLs GQO | gsdﬁl%@dms%m@m ‘?ss SUBBieR  to induce
C, Y1699C or (2019S nutants of

newgpid idepRgEation in ARIEE PHEWF D ARlticHltsarnas éﬁm&h AL e PNAS 102,
18676 r8s8y).cortical neurons (Smith et al., 2005. PNAS
102, 18676- 18681).

Moreover, manipulating the kinase activity of LRRK2 by replacing the kinase domain with
a “kinase-dead” mutated version blocks the formation of inclusion bodies and delays cell
death, two cellular phenotypes of PD (Greggio et al., 2006. Neurobiol. Dis. 23(2), 329-

341). This observation suggets that kinase inhibitors will be useful therapeutic agents for

patients with LRRK2 mutations and presuambly also sporadic PD.

The recent discovery that LRRK2 mutations lead to late-onset PD with pleomorphic
pathology, including alpha-synuclein, tau and ubiquitin pathology places LRRK?2 upstream
in a common neurodegenerative pathway for parkinsonism. Thus, LRRK2 has become an
attractive therapeutic target for intervention and neuroprotection in Parkinson’s disease
(Taylor et al., 2006. Trends in Molecular Medicine 12, 76-82).
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Mor eover, mani pul ating the kinase activity of LRRK2 by
repl aci ng the kinase domai n-#-th a "ki nase-dead"
wondoatiedesd/er si on bl ocks the formati on of i ncl uBCDRP2007/052357
bodi es and del ays cell death, two cellul ar phenotypes
In oitwRID théulegg thert is al need 280G ovitieigrdivicole nbtl®ds 23 (tR9 jdentification
~341) . -Thi L 1t
of PRRKa It ify b BREE P b B B AR Oy ShIRRGjon o LRI
patients with LRRK2 nutati ons and presuanbly al so

Tos&%&ﬁf'ﬁtf%w Hed, r&%eﬁtverﬁio%c Gldés 1£‘aat fi Eﬁ%ﬁe&“& HdIRRS for the

| at e-onset PD with eonor phi.c path §¥
idepialagatign 94 a%LBM?slyﬁuaﬂﬂég ﬁompawdaﬁamemla&me. SN &L hol ogy

pl aces LRRKZ upstreamin a conmon neur odegenerative

t f Ki b
Rt iR R I L G adi ol

neuroprotection in Parkinson's disease (Taylor et a

200@}1 & ?z[?:ﬁﬁg tl{fla}éé% 114 giegﬁra{\{gﬁi erﬂhriﬁdéli% \;giagg 9%%11%40%111’268 Wn a solid

ove need
met hodfslpp@ﬁt unfier qoaéuﬁlpm pléeawing rﬁhmformMOf S éﬂldabltlgewg 91-LRRK2
conpougigdspias well as for methods for the purification
of LRRK2.” To conply with this need, the invention
provides in a first aspect a nethod for the
I de@lt | inb@taling Mheothd @inidaRRKE-1IRRIE? aghpleg widripguatcompound, and
conprising the steps of a) providing a protein
preparati on contai ning LRRK2, b) contacting the
pr otei detpmepiag avhehemtltch compaind| isgabld ©® SeparmodiRRKE2drom the
on a s conditions allow ng the
fornat?%%g%PﬂgﬁmﬁﬁJgﬁﬂﬁpéand 91- LRRK2 conpl ex, c)
i ncubating the indol |igand 91-LRRK2 conplex with a

Fuidhot80r< TR QeHdEd adidt, dﬂe ARtRidH RIAG WhehP@bd fdehe identification of
anﬁﬁ#%%ﬁnd is able to arate LRRK2 fromthe

ferasling RAIgPOYY 8 PRsing B StW&Phore, in a second

aspect, the invention relates to a nmethod for the

Al i S S etk
preparation containing LRRKZ, b) contactlng t he

pr Oﬁ)e' &)n cjﬁﬁg“[h"’et 1‘3{%11’(\%&%aﬂaﬂgl9lwlﬂh' 19@6]q1g%n& ol . kﬂz%@ dn a solid

on a soli Iven cgnpound un
condi t VUpRAT ANY Mhraggw%cornaﬁ%ﬂ Vet gpndionlsving &&rfaﬂgaﬂon of

1- LRRKzh @@omlignd 9AMTCRRK?2 complex, and
c) detecting the indol ligand 91-LRRK2 complex formed in steps b).

In a third, preferred aspect, the invention provides a method for the identification of an

LRRK2 interacting compound, comprising the steps of:
a) providing two aliquots of a protein preparation containing LRRK2,
b) contacting one aliquot with indol ligand 91 immobilized on a solid support

under conditions allowing the formation of an indol ligand 91-LRRK2

complex,



10

15

20

25

30

35

c) detecting the indol |igand 91-LRRK2 conpl ex forned
in steps b). In athird, prefierred aspect, the

WO pwenod7e provi des a nethod for the identifi ceti/mpe00f/052357
an LRRK2 interacting conpound, conprising the steps
of : cja) cqutaevingi thgy dike aiquguotith dddod lipaod €2 1nipmepdizad ioana solid
cont i QU'QB%‘[ laEJlRK”i)'th ab 1veC o&)tn% nH %ng‘gecoﬁlhlngtf& éllogvdig tﬂer}gromatmn of

| i gand i nmobi 1
condi tfilroiméolalllga@dA%@RRiQt@mm;md of an indol Iigand
91- LRRK2 conpl ex,c) contacting the other aliquot with
|ndoI I|gand 9 1 immobilized on a solid support _and
% adgFrpanng shayueunt eh el Bgg - bRRKR) qogwmlsigfopmed in steps b)
fornatm@mgof an indol ligand 91-LRRK2 conpl ex, and d)
determ ning the anmount of indol |igand 91-LRRK2
conplex fornmed in steps b) and ¢). In the context of
In thheoptextsenlic presen irivontion, it Haabedremprsungdy f@indghat iddwdhidand 91 is

a I%QI?(LF rﬂ?iﬁlébuse K all.'ﬂ%%lt léfgﬁﬁg y &'hd%@ﬁzsaeetﬂ n% assays, i.e. in

I'nscreeni
corgpaiiys scrieering pysaxsorspeall as ménest,l@qdé dei thg pa@ﬁ@at@nﬁ
as in methods for the purlflcatlon of LRRK2. The

structure of indo| Ijgand
Th? 5- s[t@ctprqjoroé ZmQQL |11ggn(gl h%/ldr oSr Hd%l}lor(o&?xo 1,2-dihydro- 1nd01—(3Z)
yligdncalethe e, ‘ﬂ‘l-)dir]letﬂyl4l-ﬂilp6fﬁbl'¢y3 carbbpylicr akiet Qmaﬁlhmpwpyg am1de)

b R T A
Suﬂentr(ﬁiﬁlﬁﬁ&lﬂmmfmal SBn1. N8I Clicaa 86, Suko-&t 191 Ind@Dig@nd P1 can be
covalel}{ﬁgent EMo 4 gfltagi'e]s%h%l S %1? ! g.l'a%ﬂgioYlh Wg Lnfifg g%p and be

cova y _ Ccou to a s

usegepie thicgpolition @ indinR pEetginan heosyghssis 0£rw:10é élga@fbal fisodescribed in

Exérﬂ%le: ISOA@HOMM%% i AeRGorDtRé %kﬁr%s&&hemab!m@ﬁﬁi‘ $1°0filso includes
I NAO

i's, descri be cc d
COIFEP‘FH%? éﬁtﬁgoﬁi {dsatt p‘f%g% E{é d Ve| %’é@a %referably
cowglleglotoi the INKd @omﬁ@ohmmg pmmﬁnhescy@ctd&acuud@nfordaikag@ tethe solid

sup?)hj}‘t m&gf%ﬂ?r}f(%r Have a bacFl? I%e ({%{]eg%rr Iayo o%l dy ¢of éontam either

not et T uc
aCirbeX)I'-mlamg@ @(@IVLG@O@OI [ d support. Typl cally Ii nkers
may have a backbone of 8, 9 or 10 atons and nay
contain either a carhboxy- or am no-active group.
Acoprdiggdioniet RieteRk ipreatemnt the rRxgrssion, “TRRK 2 x fpesagtopnly mean the

protdiiRRAS2shod@esh FRdur®rd BbullBRS 4 r1ﬁnc‘uonally active derivative thereof, or a
functionally active fragment thereof, or a homologue thereof, or a variant 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 consisting of 2X SSC, 25 mM Tris-
HCI (pH 7.4), 5 mM EDTA, and 0.1% SDS for 1-5 hours at 55°C, 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 60°C.

Moreover, according to the present invention, the expression “LRRK2” includes mutant
forms of LRRK?2, preferably such mutant forms which observed in PD (in familial forms

as well as sporadic cases). Mutations in the LRRK2 gene have been shown to cause
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protein as shown in Figure 3 but also a functionally
active derivative thereof, ef-a functionally active
wo eagmretts3 t her eof , or a honol ogue t hereof, or BCWEP10aTI052357
encoded by a nucleic acid that hybridizes to the
fantiligll entosoaeil dloamaadi PO (Sféﬂ':sd gorabt €005. uBNAS LeRy 16842-16847). More
trin C ' Ly ow
prefbfenSERCY EB b B LR EL Rk EaE e 1
buffer conpri sing 35% fornmam de, 5X SSC 50 nmv

Thﬁ-tr in%‘lé'%ngcp Hci éﬂbs‘tlﬁltw é@fh‘@s Qs %e/" (Efv the Qro@tz%e%%e\tlg observed

denat ur ed sal non
Thlﬁ n@ltatlon is

mu&?ésetl? gﬁy@u Pt 2k 404G rIremmlsap M%@?@araMeém l%éérﬁ
lochedl fig lthe@@ﬁ&de&tdnﬁ@n QfithnXa Shservdd fMohrdfshe b@waﬁ@iﬂ 1<70p4§uggest1ng

n 1% SDS f or hour s. at
thag\gjgmllﬁ {)]f tﬁ gglla]see?.ct]e/gs ﬁagttienlav%lf/e(g}% tg‘é@t %%enf.ﬁ\)inechamsm Other
mufatioss bldlervedh PDAnchider1EDIA, Y 990 add428DBT (e Thbke 2 of Taylor et
M)hours at 600C. Moreover, according to the present
“invention, the expression "LRRK2" includes nutant
forms of LRRK2, preferably such nutant forms which

ThOPRRE, \4{% e I\% rBfeRed (ehi‘boﬁﬁ&'i@nlt i tﬁé e{g*é&%nﬂ@LMﬁkb” akoSRALAMI aql LRRK?2
i ons ave heen shown _t

proan et Fap SR b bR ane RS0 s Mre bbbl the
exprddn QR RIBBAIZ0 ifeBAL} an MRISK P phejteintadingtdne se thaiflldtving single

o RS RLR P Bofes one of “the most

frequently observed nutations Tayl or et al, 2006.

FurTﬁe?‘{l]lgl?b 15 'XEP&E&EAI | nas Qﬁw%gmc 1§3)ac1cir Qhﬁstft‘&’tﬁ%%' e been

cated in conserve
idepigleb i bRREFe (ytarvaital.ot0Uoedpensls gy é‘é‘?leﬁ@la]t eadicine 12, 76-82, see
pgggg§§1, op of the kinase activity may be involved in
t he pathogeni ¢ nechanism O her nutations observed in
PD i nclude R 441C, Y1699C, and |2020T (see Table 2 of
Thé?aﬁolr@ rin et praferred etbed@iat, ahe ierprassisrefeR REKA” alsbankélosdsstan LRRK2

oI5 RS0 BEIE G0, SIBNLTH S SRR st
Ri4bits Bdef4e,aMAB9TheR 194pHe I20 BT, " TRRIR " oral(&3 8P Rc hythdion. More
pre?é?aﬂil{:{wﬁ% len%tsﬁbﬁ‘ “ﬂm a%'belrf?judggI &n fLQiI{IQWf?&eﬁ' R one of the

mut at 1 ons:

follpwgq@fl&%m@ltatha%a??tMoQ%ﬁOPpLR%ﬁQeS&O%&} hbke S13a8hd1371V,

R1a£IG! Rl H] RUS 14 M oo, Reem HL.dent T, imed 56 InorldRBKAR.
(Taylor et al, 2006. Trends in Mol ecul ar Medicine 12,

76-82, see
In the methods of the invention, first a protein preparation containing LRRK2 is provided.

The methods of the present invention can be performed with any protein preparation as a
starting material, as long as the LRRK?2 is solubilized in the preparation. Examples include
a liquid mixture of several proteins, a partial cell lysate which contains not all proteins

present in the original cell or a combination of several cell lysates.

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).
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especially Fig. 2). Therefore, in a preferred

enbodi nent, the expression “bBRRK2" al so includes an
WaRRK204050t ei N havi ng a R793M Q@30R, R1067Q BIDREI1)7/052357

| 122V, S1228T, 11371V, R1441G R1441H, R1514Q

ML869T, R1941H, |2012T, T23561 or &385R nutati on.

. r r abl re N l.u

In %@é@ﬁ%@ét%}%%gﬁﬂﬂ#ﬁ% cﬁé %o zgﬂoag&k %%R%ﬁ%crng\%oﬁ A ch‘f efctgg&s thereby
enrahingt $pepdic (RFG3IN] ProBBBRUCRE 67 QplasnioecC, m¢mbran¢2 pmtems (Chapter
4, 3%&%@[&12111 ¥§a %ynatB:hA’éfi@lss@%yﬁlre &ﬁé—‘ﬁ@ ”Cmt‘%ﬁtgﬁrotocols in Protein

35 or I n the met hods
SCI?IPF@”1 ﬁ@l&iﬁ.@hﬂ& lgala %%%.Dinﬁr&%&f‘a% %heeg:fbrl?aavlqlu‘%gslﬂewher

PaLuRRngﬁelarwcgemBNr eamet4ppdss)of the present
i nvention can be perfornmed with any protein

preparation as a starting material, as long as the
FurtidRi@rd srogodd piviphiaziens fromt lbtelyriﬂlﬁ@saczat bonsedExamplaesl, cerebrospinal

iqn ture of several proteins, a
flu daﬁ%rﬂgll%a?ﬂ 1 OE\ )(}glg ‘whi ch contains not all proteins

present in the original cell or a conbination of
ForS 8V V%%Jlé ehﬁ% @yssategac[etrl'\f@él fEh |dehM§cﬁfd@§el&[ﬁﬂetﬁestages or adult

ne isolatin eII or gan nucl
Sta%ﬁStogew%a piegnispys ﬁa%ﬁse e agﬂn@.w%ge uyedf ﬁrr %@?dlfa W?i%organs such
as maetpdaﬁseﬁ@dnmﬁ 63111166 pmebaﬂ&t soﬂft& ﬁqrbwﬁﬂpliepﬂﬁ}lzloﬂseﬂese organs can
| ation 0 ce

aisQpORNErEd R RN i e AP Rshedin 4. 2

Purification of Organelles from Mammali an CeI s in
"o P _
Furjhei?ﬁ@ée @I%oftlrog%ﬁ; ‘f)&! ﬁra‘tl n%ﬁ;n ﬁé Qﬁ?ﬁi&ﬁﬂlﬁ)ﬁ clgln ﬁé) 'i%a RK2 which has
beopy regprabiepaiely px@gpcepl I\Wth oftsi @rd ¢ \Wodagtion g mecombmant protems in
ro@af%ﬂtc 1AQO8uBdrybti adfi tdreNwidlyotRiablifHcaP A Rpk@NS PRMuction of

epar ed. by fractianati cel ] .extr, St
Regm R g Spatl {4 6y SER0tH rigpihSciStich tors: Jot. ! Coligan
Bee Wi opluas,mHidder L. nBlobglg nidavid oVeSpsichéch®ptileT. Widgfield; Wiley, 1995,
ISB?%??% lfh@’ {r actionation of Tissue Cul ture Cells in
ro

r ent ocol s in Protein Science", Editors:
John. E. Coligan, Ben M Dunn, Hidde L. Pl oegh, David

In Wpre?ﬂéﬁl%& Qﬁ{bodi)?l?éﬁlt of- thé’%ﬁb@ﬁdc@l&f thW¥ih&htioh Sﬁlél provision of a protein

Furthernore protein preparations fro
pre%@von mmﬂ@s Harslars ol datyegiangyt Igfsbers Celerdbivay |L$51K2 and lysing
thefckwi d, peritoneal fluid and urine). For exanple whol e

enbryo | ysates derived from defined devel opment stages
or adult stages of nodel organisns such as C. el egans
In e prefbecdismbiodihengdhi telbms pahol e cetlgattsressystem and methods for the

harvest of a cell out of a cell culture system are known in the art (literature supra).

The choice of the cell will mainly depend on the expression of LRRK2, since it has to be
ensured that the protein is principally present in the cell of choice. In order to determine
whether a given cell is a suitable starting system for the methods of the invention, 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 will 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 will be selected in which
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as heart dissected frommce can be the source of
protein preparations. These-@rgans can al so be
w@eraegeds in vitro in order to obtain a protei PICT/EP2007/052357
preparation. Furthernore, the protein preparation may
thehdesac tiepmpeatic offce artars Mgy biarRIKRsushiioe ntiasulodegencrative drugs).

Byrcg(ﬁ‘t(i)%! f%?ﬂ{eeélyciggt%%uoct%%tef\r@té%%% &915‘[1 I%un\%(n?ed&‘l&{ié gﬂ’ec% the cell
reconi nant” proterns i'n pro

or gesub svillrie awatisby ie sthadhl thersedd Q@c&pﬂ ebsesveldr(@@muvmohssoe for drug
meBB6RHY nant Proteins in "Current Protocols in Protein

Science", Editors: John. E. Coligan, Ben M Dunn,
H dde L. Ploegh, David W Speicher, Paul T. Wngfield,

Fuildrwre, 199 anis - withift 4e %143@813 iByentibA tiat RH@E@[ E@flaining LRRK2
met hods the i Avent

nmbodi n
maf R ST 55 4 3 T 4 e s et o P o7t oy agseknown in
theait. lrar vestplog htopbemset diagmsaelpkoceduraised ngothtRRK2sramt amount of
t1ssIu¥SWi]19:ht B& gﬁ%#eb aﬁlﬁ{dgfnggég&é rr? g&j ﬁtgsﬁpale h%h methods.
Blfmaxev é’éﬁt ingffortant ) dlamqsemla@ ¥ eainf stagptalﬁléeaggéshué @sgrte cvaluate and

nmﬁﬁ&Mﬁugﬂe&H%nﬁrt (literature supra). The choice of the
will mainly depend on the expression of LRRK2,

S|nce it has to be ensured that the protein is

It ip éhmlhpaaaéddwlmlﬁ senprebdnt ﬁﬂﬂ\%nﬁéﬂl thad by choh&eest loff tiy gleleast one cell,
ermn

e uE b B R e e e o oF R e RePal PRisTRB B g i frs

harvéstedeamdghert sepP@GRIYAsed] nucl ei ¢ aci ds detection
nethods hbrthernblots and DNAm croarray nethods ("DNA

hi ps™") ght be suitable in order to determ ne
Me\mﬁvélﬁ ey tha hg@ila/@ﬁc%ks drekrovet i1 heartddariva apd d6igat Sample fgeparation

forC@k! extrhbfor hl%lgﬁorpfaﬂdhﬁu&ﬁdaltmw 4l Nabiep ARfdst b lfst@ﬁ@eﬁl »Sample

Prep%liﬂtﬂgr? J%e@ﬂgﬁegugf%éag 4 ﬂﬁ@l%{i 9\§§Y? %@'ﬁv %&r ipg; gpmenath Mitra,

pruﬁtl EBNes04M1BR8456; waliee ISBNt 04Whi5TB1 he Lgeisiafedifferent cell types and
tlssu s? r@a%eub ac%levgg t boc%%rgl?oggmf&s Bg g on ot%e%?lgr%f)gem%ei% ultrasonic

-neurodegenerat ras
desatt@grm@est, i oaywatiplpisi deidraenget(s gnmdd-40.i Figlonnkeltle CHBARR SDS),

osth tfc&hb sk, b af%ﬁlﬂeeﬁh bhd %@VI\){% lok 2 REMBRALYS §ithlefb M[@ﬂhsﬁk

e side effect 1s bserve .g. liver tissue for
drug nmet abolisnm). Furthernore, it is envisaged within

Ac&d}@m%rts $1&fhtneth6&[§ ot ihenidnéibn !t the pEtih peefataioni is godtRRER with indol

liga@y?]egﬁlglﬁh g %EHW% gﬂp%ga i 2 (ﬁadnwrg alf%xvmg %Pe Yormation of a
indol ligand 91-LRRK2 complex.

In the present invention, the term “a indol ligand 91-LRRK?2 complex” denotes a complex
where indol ligand 91 interacts with LRRK?2, e.g. by covalent or, most preferred, by non-

covalent binding.

The skilled person will know which conditions can be applied in order to enable the
formation of the indol ligand 91-LRRK2 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
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the art. For exanple, a biopsy is a diagnostic
procedure used to obtain a sfull anmount of tissue,
wokiochoeen t hen be exam ned m scroscopically oPCIEPIN07/052357
bi ochem cal nethods. Biopsies are inportant to
imitlo bibinas phase laad spioﬁgingﬁté stagens i Beaveer puifedatd embodiment, it is

als§ Ynt%Lulﬂ%El a"flﬂ% S%HHI I%Oﬂ 18 1? ggr% %lrar%r}%fm taﬁe Ex o %ﬁ(?ysate

e presen I'nven arves
the at | east one cell, the lysis is perforned
In tﬁle 'gylllt‘éf’t' lﬁ‘?ﬂéﬁ |c)6valé9“l@1’fcﬁﬁ thd b1h§1n§q)‘é§)lféeﬁ RIS ?Mcﬁ@l ﬁﬂ@ltR RK2 is,
first harvested hen separ afe

c. gwéftw&sbrndéa%s frgropgnshandsy Yélécrn@blarlatera%%ﬁ A ombingion Thereor.
(Karwa and Mtra: Sanple preparation for the

tn Zotre@ e Rt N ueRobt B basnilios OF el gfbbud - LrRic

complak yate pafforGied mrsitr yé'sant\M]yephyEIbﬂl@icaﬂiatbhﬁtionﬁdl?heqﬁtybical state of

el AL SRS 0 O 08 .o i 5

Juagad. B@nlé@(hﬁlcevé@rby)amm|& diasforé, dennifer L1pp1nc0tt Schwartz and
KeRadd &i- mﬁwle(ydé§rc)mé»ttm@§fa-mscmd@§zy @tz&gg)am?%gm © 2003 John

Wilas Sompeint alhstehts shcuk]. LU aAbIpR R |45 40 01 000niine

Postting\maﬁ@ May, 280 DRt iPABLida0ion Baté: RssberEINOYS. Accordi ng
to the methods of the invention, the protein
preparation is contacted with indol ligand 9 1
Th¢ rmootacting elddecrneﬂemtﬂl]jydpmpp@gitaluadditiwsnldist fhonglvantage that the

1nt&£1ét9)% %gtv{elaﬁ ﬂ{l]é)fl td' 8 &1 ﬁﬁ eﬁa?zgcfun Leﬁ%bder%#hfeag}ﬁ% Cj:hﬁracterized)

resent t1on
and i @aﬁ@a 1by1 thRRIeMPOBH | r@fdectd ahoteeh scpesitds the epasutiah genditions.

“Edsb@taiNy phydiolddt@r 86ddstiomst Ard MRIKEZ/iaah8se ddRRUAMAIMh £E present in
nost gérred b oncoval§$t i ndin The sﬁllle

y n
thepgpg]élﬁ{ W@groq&g% WhaRls  arty &Y ¢l % Télﬁpp lpgical protein
comtaiedtionppHN sl ﬁ>ﬂ05ﬁréft©hmﬂf@rbapic1ﬁyfmldl p’uéo’[rarhslzgmlﬁdl modifications

of t%e \Prg%tems i qﬁlde The I‘[enn;nt ‘he se%l?igﬁ E}/S?Oloé nﬁsﬁ%rr]lg” %oes not require

erm un
corfdain(mat idenficef ta Meose anphe)driginat [lyeres owahlsmonfdwmfmm the sample is

derWéqef)u‘["@g’séfllf'laﬁ&I el ilQé g@ﬁdl@ﬁh rc%fnﬁftﬁgé Xlo§@@&éﬂu‘[‘ﬂ'c‘3ﬁ%ﬂt1§ns The
es t e p

ISInCU OSSI |tyo avi n

Per§<aﬂ $lall%lﬁﬁb¢ £t 3 Lol Gotessi Tepbizsdth a}%témaq%stﬁ%ms @@ grije due to the

expeyifiRhel Qat wthlchl \K]ﬂlaékfbtnhﬁ[l Flézfé{f @r 1re@41c@m1&dbc5fﬁ1monsl Foi &xample,
al so, i pcluded t ort js in

the Gyepfug megesri%}?/n? gwa I8 ac VR G o8 Irleﬁn{%%?se 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.

Preferably, “essentially physiological conditions” may comprise 50-200 mM NaCl or KCl,
pH 6.5-8.5, 20-45°C, and 0.001-10 mM divalent cation (e.g. Mgt++, Cat+,); more
preferably about 150 m NaCl or KCI, pH7.2 to 7.6, 5 mM divalent cation and often include
0.01-1.0 percent non-specific protein (e.g. BSA). A non-ionic detergent (Tween, NP-40,
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In the context of non-coval ent binding, the binding
between indol ligand 9 1 and9LRRK2 is, e.g., via salt
wedodgesss hydr ogen bonds, hydrophobi ¢ i nt er act PONEPDN7/@52357
conbi nation thereof. In a preferred enbodi nent, the
TrigneX $00)f cahhefidnoberptdsont, abudllyeat atstolk 0.00Jatwd2B] -gfRRHR 0.05-0.2%

| d s
A I T .
appdishble: i18-2d8smoM Déadli A-FemM, Ta9 I hdldad.d wRkh ﬂmqnyl, addition of
d1vg%ﬁpéa%6n(%) aﬂéf?bﬂmétaf’cﬁe[htorg YadornoBRAId @4drBthts VBT Y

Dasso, B. Harford, Jennifer Lippincoft-Schwartz,
and Kenneth M Yamada (eds.) Current Protocols in Cel

In Ble@oR@¥t S30MDY &bt 1ﬁﬁénti%ﬁ0fﬁddphghnwg 16 idnDBIEed loAG. soMd! support.

ese
Thiphdipss tﬁ%e%&%edﬁq i7er piod P EsA: Eeltiadp ey nsiafyed suppor
beiRg bble tc@inmobiDat @ smakt holbeau]e 118288 on ifflserfeant act i ng under
essentially physiological conditions has the advantage
that the interactions between the |igand, the cel
Acgardinarta e forhgri preferred embodimeptrahe solisksuphent ax sedgoteteligm the group
corﬁﬁﬁnggf hensld, YnddifedCRRRRENG ﬁe@fﬁe%‘éad@?e {g“mﬁ%twated sepharose),

pOSSs e the natural condltlons Essen
lateah%lt&ssgwafﬁrreow TPEAgRCligmartciser al i a those

condi tions mhlch are present in the original,

u terial,., They in
Indsm)) ?rsjle gg filay be ogp%elgﬁt 3%% é%lh(% FLg)(p%g[ e1t%Bri_|00V§1anfly or non-covalently.
Nooenedeaidtriznhdiog, 1n¢iucﬂefsdmn¢1aga aca byotmnadTlipoy tiigandnbindtnigonadteptavidin
difications of the proteins involved. The term
essentlally physi ol ogi cal conditions" does not
require conditions identical to those in the origina
PrelfdrifbI9%in@6 108208 B iYERERhTIP IS RAMPL&Id Sippeti ved, but
essentially cell-like condltlons or condl i ons close
to cellular conditions. The person skilled in the art
Betvird the cofiplogy tteamatrieed ¢anecohtaid adlﬁiétgad)u’ps cocisiy NHSI Sasaylimide etc.
to ena‘alseethgj E? l%gtrgz%ugx Qx%{h nﬁo{ fga]nﬁq)tl igle Hlé\ﬂgallnginﬂ can b be coupled to the
sol@lxsmpblé bytdmc@wmhngl(ﬂt g e Bwmavignad |gmu1vptsudnammme+ |sulthydryl-,
carl’)‘@:l 1S Iﬁfﬂr(ﬁﬁ?-l ﬂ?&@nﬁﬁd ‘k@ﬁ)ﬂetg?g ﬁH%fﬁrRl‘ft%étsb&g)hﬁg (e.g. via

lefr ani smma equi re condi t

blom lﬁ’“ﬁr@lffﬁaﬁo‘fa‘é“éﬂb’l e %dotq Huloph élildo%@néamon-covalent binding of

bio€iA M6l ktkdpnsdih @ich is BotuBtoNodaRiysyort drbctigpl e vari ati ons
of physiol ogical conditions for pract|C|ng t he net hods
of the invention will be apparent to those skilled in
Th¢ hekaetto d{ﬁdsoéid@uppmomfabmapyn\tdhm tleavableesslamwnidd¢dvyble linkers.

Th® ?%%a%lt 91%8/2 e V< tit g/ dﬁ!ﬂ?wn?‘é% ﬁl%ggigg ok ?lleg‘fsnleérl]’l? @%’Eﬁﬂﬁ%e chemical

HlﬁhVS|olog|cm

ma

Preferred binding interfaces for binding indol ligand 91 to solid support material are linkers
with a C-atom backbone. Typically linkers have backbone of 8, 9 or 10 atoms. Equally
preferred are polyethylenglycol (PEG) linkers.

The skilled person will appreciate that between the individual steps of the methods of the
invention, washing steps may be necessary. Such washing is part of the knowledge of the
person skilled in the art. The washing serves to remove non-bound components of the cell

lysate from the solid support. Nonspecific (e.g. simple ionic) binding interactions can be
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conditions" relates to conditions close to

physi ol ogi cal conditions, aslle-. g. found in natura
wa@edora947bit does not necessarily require that PEEEPR2007/052357

conditions are identical. Preferably, "essentially
migihysidobpgadig dowdidveisnsl deaygaongr ibgembAerd 20 adjvbktNawts to salt

I -85 0-450C, and 0.001-10 nmM di val ent
an%%??%%hfgﬂggvﬁﬁﬁk?ﬁ a++,); nore preferably about 150 m

NaCl or KO, pH7.2 to 7.6, 5 mMdivalent cation and
Ac&frﬁﬁ@ th gHAé %ﬁnﬁca%%n]m&h&%r&fetﬂgt imRArigP ek tda- d?lrt%ft%hpls either the

A non-1onic _detergent

(e .
detmmoznoorwwetr@rmafqoe@f TeRIRK B fish aprech Pé@@rﬂfweflﬁ@ﬂ}blth? dgiection of the
ind8bR&tnd®.100R KO c3fpldxyéal aypedt H5he 113%1t10n) the determ1nat10n of the

iyt TR B o LRy ShPnayh bR R85 ol rbenddb’d,
nM NaCl, 5-50 mM Tris HO, pH5-8, with optional

Th@g%%ét Abeefe Ahyat %ﬂ{l o% zﬂfﬁ@[@é %%mﬁ{%g/ agéorﬁi?lg %(% th%@g%cﬁ‘ttdoarsﬁect of the

non-1ionic er gent e con
invppiesiepan beperoinens, by rqlélmg labeg%@h gntgpotligssdiraetpdbidainsb § RKK2 and a
mngb§qg&gm§%gggﬁt Throughout the invention, the term

solid support” relates to every undissolved support

being able to imobilize a small nolecule |igand on
Aniibsdisydi-atal a LEROTMRIP tad andihuds hfffthélf @fehfeelthown in the art, also

T N R T ERE e
antﬁm;ii’mrams eotmeatsallye avglabM—@aatﬂrmBe@e@mpt@yd&e) Santa Cruz, CA,
2t fia &ﬁbhuhﬁﬁﬁ)d e@nﬁref ?erg % mgl[at LR Igfor example the

e couple

G28b9PS and Jgpyth amlmm@pldcwb&tl%w@ngz Obﬁerm%nté%mﬂ@htfmws of PD) are
corN@BreAN Ve il‘atbl@(mfiggﬁg ShAdites ADiURH)Ng via biotin
affinity ligands binding to steptaV|d|n matrices.
Preferably, indol ligand 9 1 is covalently coupled to
Hotvbecrs ol ﬂhel couppor the Bedral nd thed aspyet bthe ihvmtiont it isx@sferred that

LRR@ 1§ 9 a{té‘dbf%' m%n%‘ éedsfﬂ‘dol an&"d? Car bodi mi de

e "Cou on"wth indol Iigand
indol ligand 9 1 can be coupled to the solid
Acé&@ﬂl b tlpé/ln@éﬂtﬁﬁlt g'}ﬂeaglg eger?f%h&gwfh%‘:(fe's@&%l the interactions
gr oups suc as am car box

betigert 59! lizang) UeHidel RKan hik SRS s dh BupRfyrrechempgdiment the elution

of LRRKR€EIm GRURIN M8 ifdol ficandd 0t i n, bi otin being
coval ently attached to indol Iigand 9 1 and

non- coval ent binding of biotin to streptavidin which
Thé slubionredn tbo &bieivel by ppmigt nadi-specific ypageiitseas| daskrdgd ihadetail below

.(i01f11ig Etrgﬁ?%f}a’aja}% &glﬁ?,r%e&%gén%)l ﬁl adifitod, rlltv&lnvb% t%ét&?%ﬁ@t'h@r a@g(gmpound of
interest can specifically elute LRRK2. Such LRRK?2 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 application of an elution
buffer can dissociate binding partners by extremes of pH value (high or low pH; e.g.
lowering pH by using 0.1 M citrate, pH2-3), change of ionic strength (e.g. high salt
concentration using Nal, KI, MgCl2, or KCl), polarity reducing agents which disrupt
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The cl eavage may be achi eved by enzymatic cl eavage or

treatment with suitable chenilcal nethods. Preferred
wenditmges nt er f aces for binding indol |igand 9PAT/EP2007/052357

solid support material are linkers with a Catom
hydraghidbomn eintefagpioaal (eye. | diokaies dravehylmmek lgbrel)pfor8 defataring agents
(ch%‘%g%lg ngalﬁE%lfaldFﬁerEgn%f gd a%r %0881'n¥ ﬁ{)&t\ﬂ F?Lgta%{ ;?le qﬁ Review:
Suliyemaeien At h?@ORnlﬂmmu@@éﬂntstcbwmgrmi@) met hods of the

i nvention, washing steps may be necessary. Such

washing is part of the know edge of the person skilled

In $0inq ¢asCs the sopdesupph hagPrsksahdy 1q e ﬁW@P frem-the Em%ﬁsed material.

Thé& HAPAMEN h‘;‘etlﬁfds tf&ethﬁeiebeﬂcv&ﬁﬂl@ nbfudof the sk bubpstipRa@hte known in

SN DA ot Syt A PO st PR B el fh e gfrial can be

collygtedomdeccdten &H]W,thltollg]mthl tase shd lsupmncmatenalt isomsxed nwitlnehe lysate
uffe C

ﬁgﬁosr{éﬂg { %véearll el B:a%ht :ﬁ)]réb%reglgrgf an técﬁ’i‘ﬁ% S s@atrét?ﬂl gf%{) %gﬁ as gentle

cengigfugetiqno mambqj aeepsiirn angl dhe dclewﬁa@m@ﬂalr ist cadlepledt asO$upematant

AltEHﬁtWél erﬁﬁgrféﬂl betaﬁ‘ﬁ cetRelde@naOlolid gy pdtiolo lhAaME beads can be
(second aspect. of the invention), the

elna@@t@ﬁl G ficoRmple '%‘é“%%%gn%\c deKiei ndol I gand
91- LRRK2 conpl ex (th| rd aspect of the i nvention). The
etectign of .the ind apd, 91-
in S8 874l A Pmpihactoliifi o WEERS: Hec{TERe IORRIFE i knfetpanined i
LRB&f lmsrteen Isgpavgech rohminehete lizatt LRBH2e $hdimacinethdaglad defection of
' Ant i bodi es
LR(E}@E%&%%&%?%@%&EA&E%QQ%H%? ods of their use are
known in the art, also methods for |abeling of

Coﬁ%hh@ﬂ’ Qéfé’trrec?éﬁ‘l'ﬁmhﬁle‘iﬁst & Al YameigieAin H¥8BNs of the invention,

me@oeﬁ fcg g?rﬁﬂlndbf E"[ﬁl&? or Com%gllalgilnll av Ué!&)antl)(l)qenrtl Seali]sted Such
methds tar® rknoﬁﬂt1hb@dl @6 and riedtdd physwwtl&hﬁ(?hlfmétﬂ’isdwﬁuch as protein
seqlé‘leRlE Kl%% t((ﬁ%r o]%is(nq% lsglre%raga‘uo ,?‘ %fr?rl'al ?r}g | ]B}fz On%g)s-sr gqrgc %Sngt% dmethods or
immuonedsteciion mgthadacinalolyeganbigedits dlSemed}%gEt LRRK2USA) .

However, in the course of the second and third aspect

of the invention, it is preferred that LRRK2 is

Predaplly atlddR %4 o fl??@?t?@nﬁibmel 2BQuiin @b] LRREZné glgtermined by mass

spefG6@EE) BPiniduidiBtdcnyekiods. separating means every
action which destroys the interactions

The identification of proteins with mass spectrometric analysis (mass spectrometry) is
known in the art (Shevchenko et al., 1996, Analytical Chemistry 68: 850-858; Mann et al.,
2001, Analysis of proteins and protecomes 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 relative and absolute
quantification) or cICAT (cleavable isotope-coded affinity tags) (Wu et al., 2006. J.
Proteome Res. 5, 651-658).

According to a further preferred embodiment of the present invention, the characterization

by mass spectrometry (MS) is performed by the identification of proteotypic peptides of
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between indol ligand 9 1 and LRRK2. This includes in a
preferred enbodi nent the elut2-on of LRRK2 fromthe
wo powohod76zed i ndol |igand 91. The el ution can BPET/EP2007/052357
achi eved by using non-specific reagents as descri bed
LRREK2d@&haicbndept ofprotcotyipic sdptiengishdesg@tbedah detail in the example section.
r ) addi c t et .her
Th&l Elga %e gflﬁ LI 2 gss td'i% gt%dsvgétg te%%s S&f %? VMEW p%p‘udes are
det@mmhed_RRPMSi Atseer msult,ngemldﬁﬁmn@l@l%sr @)rd?@stzd%bfé@imf ihe tshee source
protdin [diGer’ |a|°%%’b eg?é’ét RN FrosOHEQLARY -BRESEL g&l)t'f%g hRAS typically”

for destro | nt eractl on are princi known ’
contibyty ethﬂ%e a%ll @éﬁ&ﬁ]d obnthish @r%%iflup@néfteflﬁ%d | ‘upg%{?myplc peptide”.
TheBRyE® preteafypcd pe@ﬁde B hediip aﬂlé yres@llﬂ a@etie isl And erlmentally well
ncu

t tu
Ob%%*{aﬁf’eﬁospgfleg@ﬁ& By il R e kB aaIRn  e

target enzynes fromthe i mobili zed I|gand The

AC%RH CriLrgctgtal QQfeﬁé(} gﬁlﬂggﬁﬁﬁ 'tnfr,) glrléggﬁafé ter gﬁ)ﬁ‘rﬁh& b‘y ch\%armg the
propiatypac gept1dg@\,@btjamgd ptp-|th§y:0gl§p 194 pmcmcwg éhlq ds piHhe Zyvention with

kn(ﬁﬂ@ﬁﬂﬁe%ipl& %letfde%t SlﬁB&tvbheﬁl%sQl fl‘h@‘herﬁﬁbie p&RAGMNbRhiOMgestion

Cl2, arity reducing
mrd%§N391 aken Al ?dﬁ?ﬁ?ﬂﬁbaﬁ%bPﬁmﬁﬁﬂ@Fd@PFbH%ﬁ%%ﬂﬁcprﬂ&% are

obstét'\fmafﬁﬁ acgﬁvdﬁt éalxt!yme eit gi p@s&i@le t® lsoxdpmatthb" piogeod@ed pSptides obtained
aotr s or ent
for GO RRE R E R Uy PatsLBnELENEs AEEIM Shgpa o carmpes of @ given
clag0d2nzymeramddhdritmt ydenﬂnffymmho gnapieybeing presotm thasasple.
the solid support has preferably to be separated from
the rel eased material. The |nd|V|duaI nmet hods for this

As gapismnabive t1hangss tspp@rapreihanakisls, dhe alyssr FRRKG Graduding Coeluted
bmhﬁl‘g\ﬁﬁrth&s ol §ca§fo‘l(% p Hokeifd) EcaptRRRId: tedBIyalsi sphéifie antifddi@tirected

Egﬁéﬁhco um e released material can be collected
ag%¥§t fl owt hrough. In case the support material is
m xed with the |ysate conponents (so called batch

Futgﬁee%%ﬁgeu ?&H?r u%%#erre ne%llbo%letﬁgr{ta(t)rllc%qhg (?e%tlgy ?ﬂthe coeluted binding

e cen necessar
partret das beemestabiliskzdd bssntae:% B}@@treme@(s asmlpss neechrbinding partner can be

det@ét&@mﬁtsgé’&ﬁ%amaﬁg 'dﬁe&@@ggsdu%@ﬁn?ﬁro%?ﬁd as solid

support at the beads can be elimnated fromthe
sanple by using a magnetic device. In step d) of the

sulm&mlb@amawdmgs mdgg}ébuﬁ sfe rgl}% pigfited 96 Wdikrh BME)ELOSA assays,
erm ne as een ar a r

sonf s b O Eraks] STHIOGY RS e Gab e RGeSl B pyablishment
of duiRRI{&sags 1st1mewttiahelnemrn6(fhaprerdﬂ Ineuartogy pagds ILRRKR11-30 in: Short
Protocols in Molecular Biology. Fourth Edition, Edited by F.M. Ausubel et al., Wiley,
New York, 1999).

These assays can not only be configured in a way to detect and quantify an enzyme of
interest, but also to analyse posttranslational modification patterns such as
phosphorylation. For example, the activation state of a kinase can be determined by
probing its phosphorylation status with specific anti-phosphotyrosine, anti-phosphoserine
or anti-phosphothreonine antibodies. It is known in the art how to select and use such anti-
phospho antibodies (Zhang et al., 2002. Journal of Biological Chemistry 277, 43648-
43658).



10

15

20

25

30

35

Consequently, in preferred enbodi nents of al
identification nethods of thB4invention, nethods for
wo b@7det7exti on of LRRK2 or for the determ natiper/BP2001/652357
amount are used. Such nethods are known in the art and
Fuititemotte tid ydend fieat foanmethbdsref bedsiventa asoleaheiuse of compounds

WHESUHENSED0 Ry BB 9908ERL Oun AMALNGLE DY oSS

I mrunode
enploylng antlbodles di rect ed agai nst LRRK2.

Prﬂ?&ﬁi@r %@é&fdmg R ng 2sdR iR ednETn, Ofuch RecATRIAL 8h bk RB molecule

termne SS ectronetry or I mmunodet ecti
w Hf"@tlﬁ abls to vﬁ@faﬂdfélﬁl% LRB&%F PEr{eigblyp tistcompoupgl ips dpagfbect on LRRK2,

&S RRGMOARY T Ativaidd yShBib(teBsSieepect rometry) is known in
the art (Shevchen o et al, 1996, Analytical Chem stry

68: 850-858; Mann et al, 2001 Anal ysi s of proteins
Prezﬁsnalblpr o oonapouayl isrms]scts¢ dicir dregroyp cémmtiak dReyhtwtiodr naturally

h’ﬂfé:l %I‘ﬂcray co%spé)é‘lflg 0?3%7) r%ﬁg rlltfl&fé Qﬁﬁ%l IlnHISét rp%fggbly small

e exanple
momel@s,rqrmw Jrugmar yajpugl $r9albmoiez§m¢e?@mmu@d8q B@fﬁ@rablén $aycompound

is 1H@fﬂﬁ¥%ﬁ,stefr@ﬁ BYAP @ra{%ycdiﬁalﬂlg IsTEAC thFGIMAO BRY, in the course of the
or relative and absol ut e

I sobari.c t %‘n
Pregrpa HeRiim sHahd liBRneis éarersdt eavabl e |sotope coded
affinity tags) (W et al., 2006. J . Proteone Res. 5,
51-658) .. Accordin th referred e
suy i o sCBT o ekl nh bRl oE Bl SS e FlR i TRy, small
mogseles epimbit mym(MS)lar wepbt DO lase thabyl 0084, dert ipfé¢femtd s than 750

Da%hofTRLERY RLEMRERHO BGS Of LRRK2.  The concept of
protébtyplc peptides I's described in detail in the

exanpl e section. The idea is that LRRK2 is digested

A Vﬁﬂrﬁyprd%&@ﬁl%stoaﬂl@ ggﬁnf %’Wéhﬁd)rﬂ@el@t@@ttd) ‘Qfeﬁn(%f@ large) c?llectlon of
e Trequencl es

det er
(H“B%?ng]é‘éf%?r%rﬁh?ﬂ]éc% SH%“%SO t:%fe;;f}s{’ IypssPEFd pRAnger that enables
botfreetiist dagtiesl ahhlg it sdrednigg)uenthe )dl@d‘ISﬁrMédqcbﬁpEntﬁi% and at the

san%ehhﬁ‘léle 6)%%\5% ¢ Jrlayraglﬁqaérﬁfggttm?n BP tth% I?l%edlwgueﬂtelntltlgsatth.ap ﬂ)rt%fthe library.
Exarhplesfaoy eolle‘&tlpmt)é@thppl @ \pelbi pdl epcas ous@mfapq:s thae contain chemical

coxﬂﬁcﬁﬁﬁg‘tthétn‘é%f‘tﬂeogdde%l fiflo %E&foh@ﬁl@'érﬁé %'dlo@bééfn\éab%&entlally

peptid hat  uni quel y dentlfles speC|f|c protein
mtf‘rsa%tn@. PuarFf@Eﬁ 8t th 1&%«@3@%@& g aprbrz%ﬁt@rvléd gitationeed 2 desired

"pdshiet habRek @ bﬂ%th%ﬂhérspmé fréy; aaebetbbn@puﬁﬁa lchi) ge trhy@dly identified

du%r SUR TR’ rBRhi AR AL skl b HARRA ican cither be
pmphaméot@ﬁﬁgwﬂépthﬂﬂﬁﬂmfmnﬁm, when using fragnents

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

chemical variation. Solid-phase chemistry is said to become an efficient tool for this
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for the identification of a protein in M5 wusually the
same proteotypic peptides arkel observed for a given
we@ewyei763t is possible to conpare the proteotR@i/EP2007/052357
pepti des obtained for a given sanple with the
opthiehiént yrpeess padtrcaasadlaneady tinfeid dohiglightees tbfs raview article.

Oﬂ% rglatealr%%?en% ?&fydtgeﬁdv%[}ﬁ E’!? el(d%?r%ll zﬁg% hz%);h?er Cor pound library

Syrlﬂaﬁsmasls @pgcdqstgnetangr davalopsiest. Eltuer élpin ddrugRRKScov Devel 2002
Jul@(@cﬂ%déd?ig M@ﬁ&t‘*@ eﬁo&liﬂé% n@htﬁ@ﬁ DIeER ﬁfen§%fl);s§§ f\ small molecule

tel ns can det ect e Sin ecl f
1S%fmer>b SATERpig D@gtléacoad%wﬁé t20§¥? S(J(i’rh?? Ih rlfﬁyrle% Gopdnow RA Jr.
Cuﬁr&ﬁt fs&eea&& e&lg d‘r@fhﬂ@ﬁ’{lﬁds&ﬁmrmot}@diﬁ@ nteWelbe:ad@nI e}l Bfochdi® Suppl.
| ren as een est abl . she
200 & ot D e s R R R AR R P S aseses in many

phatethectied vempamsgedciqhire largei ooidpeeviog reetit@dnagei high quality lead

strLL If\,}rgs Rt %ee 1gl§H‘er|ggt?{pﬁt %é%n@%ﬁ%g%@?@gﬂ%iﬁ@/ g‘fa ésngaﬁ Ilﬂgﬁcules with

diversp diWuetnreELangA"daghly% preterting hiyedyn Ak pgss, bﬁenaicqulred by several

meEREDINaLHAR bheﬂr@@f)us Termgstah bﬁﬂﬁ%ﬁﬁorpfeft‘%)%hwsﬁﬁﬂ%se from
() own in th art . ter mTuno

CO@Houil tgendersggnd b @HB’FtO grg{eop%l %HO%ngl%ml%ﬂr company MErgers.
AltBowdhogigh ﬁ@@ﬂgﬁlbutﬁiﬂiﬂblﬁh’ﬂ@ﬂﬁ%ﬁeﬁﬂstﬁy i dbdcribets labejen%t an important

l., Wley, New York 999) .
corffsrieght} G elers 9 iy 1540 HencRlRra %ﬂéﬁip‘ﬁ?‘& [ Bedigns for
syn¢iezsisnandothei subsagesiit, dasign @l Bloratyomemblessslens evolved to a new level of
chaq)lﬁﬁéet %or : g(t%te%é" Eﬁer)%b{ehﬁﬁt ﬂ)éﬁ@ﬁﬁa&f §rBhi e small molecule

I on exarrp acti vat
corgpqgnﬂ dibgary slgsipes eRainst FuHade by) rieitagets pgfers substant1al opportumty

to ARRSBQIW |cal k@ibtgdkat us with specific
anti - phosphot yrosi ne, anti-phosphoseri ne or

anti - phosphot hreoni ne anti bodies. It is known in the
In @apiefdrond dnoboslehea tof &mﬂseldslﬁi sypett odnlid iphes pino LRRK D diresincubated

Wité%@q’%n%ggé@.\? 4%%1,33? urél?eﬁgl}lgl bﬁ}%gd C)gdo alh]ga ch ?1 ﬁé’wever the
simyiipigeds  ofcubdioni m»ﬁetht:l eompowrsl \ﬂedt ithes uw@ﬁhzedrmrw&]dhgand 91
comhﬁeiho@l? SviteShe L R RK 2 &ﬁl‘teﬁmﬁg foldfn 49 al?}n é}lr gLt (compe‘utlve

I nteracting conmpound. Princi Y, acc din
1n6W6§@ﬁW)|nvent|on such a conpound can be every
nDIecuIe which is able to interact with LRRK2.

pregir S Y IR D FRCER B R oo FomPopadiy T Fong Finues, mor
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 1 uM
to 1 mM, preferably from 10 to 100 uM. The second step, contacting with the immobilized
ligand, is preferably performed for 10 to 60 minutes at 4°C.

In the case of simultaneous incubation, the LRRK2 is preferably simultaneously incubated
with the compound and immobilized indol ligand 91 for 10 to 120 minutes, more preferred
20 to 60 minutes at a temperature of 4°C to 37°C, more preferred 4°C to 25°C, most
preferred 4°C to 8°C. Preferably compounds are used at concentrations ranging from 1 nM
to 100 uM, preferably from 10 nM to 10 uM.
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Preferably, said conpound is selected fromthe group
consi sting of synthetic or nEturally occurring
wa@ b@nitedab3 conpounds or organi ¢ synthetic dr ugsPCTEP®07/052357
preferably small nol ecul es, organic drugs or natura
Fusieibrdysicpc d) & coafpibundsondRispce rofibhy/ invsatiich maybo yreeforsed with

seveflE P! eSreﬁ%r%ﬁ&ﬁs”% f{}ef%?“t@ bde DI AL ﬁ%‘ﬁlﬁéurhidrs‘.g TRYCnbodiment is
cO ouné%. en, 1 n P e course OF P ep esent
espeeign interastingue theaconicst af yedismsyrhegineoughgucteresnaigs (see below).

nol ecul es are preferably not proteins or nucleic
acids. Preferably, nol ecul es exhi bit a nol ecul ar

In %\@reg‘medo?mwé@e@twiﬁhq U@@O@epf the ivephiet agephing Kstherthisg aspect, a
redd&d Baourdist 1n@61€ﬁ@nﬂ€9jl -LRRK 2t foined QP s@ C)An ddnfifadisyn to step b)

indS ity TREH S R E G o B Pl I st gPamh Qpaet that in step o

of txhisemethadi obtitei ihvensioh htht campomdmunwmwntlathsdlghmﬂi forahebmding of

' :

RES@& é@%?sﬁ%@ﬁ](?q Ere@e t?ﬁ El}ee&ni[h% 131.9 a %{;ﬁ ) ‘cifl{lestfonégound tclrjus means

pregarably ghat dbgecompaaindrhay icamppied veitly @pul@hlbm@nﬁor thieciatarantiopfwith the
a!nﬁcilé Yhde@le, ﬁrdl‘iﬂe&t' t8i%etl 51%e Eonmtha \Jldebsre?sray

anpl es are col l ections of tubés or wells or spots on
surfaces that contain chem cal conmpounds that can be
Prefstalsidl, ﬂhﬁltuilbnltlﬁaﬁidrﬂﬁi&hmﬂd bf 1o env@htid ae pﬂa@ﬂ‘oi’rﬁ&ﬁ as a medium or high
otentia actin artn in a ou :
tor PR, P B iR PRIEE! B, ST e Wb et .
2003y o igeneree hight draughpansaéentnt hssprrfondamses hwotein kinase A as an
exal PeRln4f ¢ HIDAHIMuIG Pﬁckslfgaéo'l@syzd4d?%‘db&h & afUSOL2 A FRET-

e’l'ibrary construc ion raries o yn hetic and
baSﬁétaﬁﬁaa |plaéfqr@+ As ultrhigh densitysercping led peiciprkinpses giephasphatases,

As$ab@ngorh edvabpmeAnreckrdopbes (AfTHhR 1gpNSt ruct i on of

I Tbraries are provided in, for exanple Br ei nbauer R

Manger M Scheck M val dmann H. Nat ur al product gui ded
The dmpratiich koapeund xdlemtﬁ@pmntdmg:w thdVpebs€@hanven2io 2nd3ede further
chat%]t 3126d20 (ge S ‘?ﬂm e{/ 1& l'ﬁ%%% gtl g ?{155&52 chtgqtgfefc’o? re;'ca?rﬁge on its
kmta*@eactie@y gWesifet @b,n%]Oﬁ aPNA|Sall 02| l¢ﬁ4§rl6§§7) §$1cln hegytav énawn in the

art,Pa.rl 1’?1"& O R Eht AfloRd ?Heﬁglln?% hl%‘e b ﬁt schd¥nfh §5 peci al

natural products In dicin chem stry and
chen1ca| bi ol ogy can be interpreted |n the |light of

Bribgy d ﬂﬁdg@iﬂeﬁl-ﬁbglé& talbtﬁiedsfmﬁame agg[)uet 1@@1%15&[&1 Wwith ﬂ[eoﬁyﬁisﬁﬁe kinase
y tura ol.ogy and bi.oin

(e BdBER2E 4t P Y ER DR TR e Rt Pee At rpRatii Proceeds, he

phasphiorylatidgdephdetlindg tpiie kieti-phosphotyrosine antibody, resulting in an increase

in the polarization signal. Compounds that inhibit the kinase result in a low polarization

signal.

Alternatively, the assay can be configured in a modified indirect format. A fluorescent
phosphopeptide is used as a tracer for complex formation with the anti-phospho-tyrosine
antibody yielding a high polarization signal. When unlabeled substrate is phosphorylated
by the kinase, the product competes with the fluorescent phosphorylated peptide for the
antibody. The fluorescent peptide is then released from the antibody into solution resulting
in a loss of polarization signal. Both the direct and indirect assays can be used to identify
inhibitors of protein tyrosine kinase activity (Seethala, 2000, Methods 22, 61-70; Seethala
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within a domain famly it may be necessary to optim se

the natural product structw® by chem cal variation.
w®elordeqbase chem stry is said to becone an ef PCDERIWD7/052357

tool for thisoptimsation process, and recent advances
and Mdnakls 99@) dnal. eBiotigdnh.i gFi, e2ll O-21 &; S esthaby hedv Merzel; | 998, Anal.

ef erences include Edwards PJ, Morrel

BK%?Q£59$$2 §a§L compound library synthesis in drug

desi gn and developnent Curr Opin Drug Discov Devel.
Thi0QRiortdbeneé 4?)01%1%%&1‘[@)915 assaye ¢ ﬁ’t bE BRI EOP, tHEhYEE hwl'r_t)l;l protein

ment analysis In _sma nol ecule di scover

Fra Cur
Serae{t cpRifg W%Séwymemem&dbe aukphexthfyrenne gntiked éwh an anti-
phdspRekREme Blant- h(ﬁidl‘iétﬁfébnﬂé @ﬁilb SBS(Turekg@ AES 20019Anef Biochem. 299,

45 %3%}411331?%? Rt 4. afobor SHRSL R o3P BBy som)

di scovery processes in many pharnaceutlcal conpani es

Th{ %grgﬁ)&?'lcis qa&ﬁlf?e'adac%r% gﬂ) ﬁ'%l %E&%{F ?rR?%n {ﬂ{aghﬁi%@ﬂ bi ¥ptimized

uctures for roug creeni ng
(leagseptiysisatoy).| Bris ﬁmq@rnt sptnisahen et eneélseomnonn@ﬁ werltea accelerated

bechdU6F Wi sir@iehe- a@ﬁ&i%f Iréllft%nsﬁ'bo(%qﬁ)' ﬁﬁorﬂ?a‘tﬁ%n én@odé@lem these lead
en acquijred ar.c

e

gerﬁraéwdﬁ%ariest %e%@aeptmaadwaﬁﬁ iOFhe% &t%l&ﬁteéﬂ% fq the rsafley applicability of
highuh@h gt th@ise RDUN ehevtds asrSollanadipynihsiion of

separate collections followi ng conmpany nergers.

Al t hough hi gh throughput/conbinatorial chemstry is
Ondesanplbed sach Hbbmngy aml eag optimnatico mpdnwentiediin Whleling AE, Barker

e r

A o b s, BN Sl e SR ARUEEL L8 i nhibiion of
epiderglag rngthhIfﬁﬁpfaf%@eﬁf@ﬁ%@@%n%b@a@v@l fragilingqungehnee Repast Cancer
Re@iﬁﬁhqbb@gggP@m¢3lnportance The potential benefits of

screening multiple small nol ecul e conpound |ibrary

desi gns agai nst nultiple biological targets offers
Ths ubsdraiohi Alrtheppolatesniot Y methdids Gever pepadagad of a pharmaceutical

tur ferred enbodi nent of the second
cmﬁ%m%%p&m%qgﬁngtﬁ%gﬁ |§L LRRK2 is first incubated with

the conmpound and t hen with the irmmobilized indo

l'i gand 9%lentﬁ9‘4%eaelFRn;Rr§%‘?nt§fa%é ﬁd?ﬁ?’diﬁ“ld'ag gy&ﬁ%k@@b&% ddae

conpound and"t 1 zed [igand 9
(coi ncubation) with the LRRK2 contai ning proteln IS

equgy |y ﬁfﬁﬁﬁﬁﬁ%dle(lﬁ@f@ﬁhg toMPoidne iaphamea¥tical composition.
Preferably the LRRK2 is first incubated with the

conmpound for 10 to 60 mnutes, nore preferred 30 to 45
Therefout, e theatinvantienpevatiesr e aictldd tfor 3EC, propurgiqor ef eplaedaceutical

corﬁé%sﬁt?ongpgfhich 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.

In general, the pharmaceutical compositions of the present invention comprise a
therapeutically effective amount of a therapeutic, and a pharmaceutically acceptable
carrier. In a specific embodiment, the term "pharmaceutically acceptable" means approved
by a regulatory agency of the Federal or a state government or listed in the U.S.

Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more



10

15

20

25

30

35

nost preferred 4C. Preferably conpounds are used at
concentrations ranging frommwMMto 1nM preferably
wo e@md0e6z o 100 nM The second step, contacti nBECIEPIN07/052357
the immobilized ligand, is preferably perfornmed for 10
particul6fly, minnhiiresnsatThé Gerrh M'chitier't adersoo  siditubitandousnt, excipient, or

Veﬂluﬂg ﬂb { IW ich. t{hE %?%Q%K%C lounﬁlﬁgﬁg%gl gu(%l f;ﬁycjtzrﬁelggeu%ggl] darriers can be

stelnleg}eqwisg sqchf ayrwator sl QQ@ indlnding shosprof @epolefues peighadovegetable or
S n%tlmo'ﬁ%h? %ﬁﬂdll@g Blﬁ%@ iR d o ﬁéanﬂ&)ﬂ %oggegn oifPhéneral oil, sesame oil

most preferred 8C.

rerer C,
ancgrﬂéﬁf é%ﬁbwat%ﬁfm@&*sferaffde ALY ‘éi’tlef’célilf‘cé’ﬁtnfl%?‘étﬁ@l composition is

adﬂi%%s@ 6r? oy Samdd ta@dle@w@% tdlik&f)@d ai@é% préfeidt 18arfiMst &vhen the
Fur t her : 0,C second. as

P i BB e e S e P P pacons
de@rog@&lﬁditgllﬁﬂ&hsnhﬂbd@ arct prefeemly cnfpli@rednts lopmp oamdss. for injectable
solthf'dnt% Qtﬁé éc%uﬁ %lléDYS ur'i:lbth?({ eg‘t%fcﬂg Jl:o%é“ elactose sucrose,

| um-or screé i Ngs
gelifén, dmylt nige, élqyf,eﬂ@ﬂ? édl@ngﬁids lml &ﬁeraréttheglﬁe@rhbdw@pst@mte tale,

sodil @Aldrap, (ﬁfefaosrk%nﬂﬂﬁ %Wéﬁolp%ﬁgﬂeﬁ@ %@ﬁ‘ol Vatbre @ﬂhﬁﬁ@l and the like.

anount .of i.ndol f or med |n§te in
The §APRPTIUGH i 616§feélp a|SA FORLHL S RPARM PRI ST | t%n& g gplsifying
agdﬂfs td?repHOMffdﬂiﬂl@ a@ﬂtss TlﬁSéﬂcbﬁlpf)ﬁlCimhst ben fta&th tHeh&rml Bf solutions,
nvent i on, .t.he
susB RS LRt KR T b on PRkt S RGBS TPfnutations
and s dikb RRIK2carspgsitesenan tierfotrhdatatliaguotipposcatyateth twidithonal binders
ani@eﬁn&@rgﬂgﬁj '&9 tri Vél?%e?idﬁ? m}] ?{)rﬁfuﬂt%?l dinl 1Ea{1dé E‘tﬁn&ﬁﬁ%%fé&% such as
ein I'tor

as conpe ed or the Interaction
phagmeseutisdl gpdoy o mapgitelslactope sirdy aagaesdim stearatq sgdpmgpccharine,

celIuIR%e H@gﬂﬁlﬁﬂdca%(ﬁlﬁtev%fcs S xahipedseb@Bhivabld B ﬁarmaceu‘ucal carrlers are
g%ff l.cat.ion gﬂﬂods of. e.inventi aM @ﬁr glg

des&’é! %&?W%ﬁonﬁ B fenegsy &¥ ﬁ\é & 83’/%@051“0“5

wﬂabentkmomhdr@ehhmllgeasfﬁamvs lkuiolgdof thet therapeatw( I}dbdférabliy i@t purified

for{:%o t(’)g(e%g) W1t1'10‘agentfe1f>lecar&h(!)191|? otfh %%“é%hs%“&s 4 R_p(er & a?o%%lyfor proper

adrpinisBiabemwioetbe pamensdf@e?pngulst,wm%umﬂ tRo therts 0&adrainistration.

2002, A FRETbased assay platform for ultra-high

density screening of protein kinases and phosphatases,
In pgyaiprsd eniodinesdy Bieommnasitipacknorsylaied. in epordance with routine

proaedlu%s ashe hﬁhfaeaﬁfcapeorﬁpmmmdda tdrf 1|nﬁﬁvéh©ﬁ§)radinﬂﬁstrat1on to
t her, charcteri zed

ot GEEb %@elﬁatdly;xp%’%%'f%?snﬁ e GG Rt e Solutions in
stedlet isvtiohie, aduebusebaffpl eVberei icsedshryasiee actpusitiyn (Vs hlsetinclude a

sol%g%lg%%gl%thegl%slo]cglzane%élgég's&&8§s7Pidoc§H1%htoae%?eaigas,’maa!’t She site of the
injection. Generally, the ingredients are supplied either separately or mixed together in unit
dosage form, for example, as a dry lyophilized powder or water-free concentrate in a
hermetically sealed container such as an ampoule or sachette indicating the quantity of
active agent. Where the composition is to be administered by infusion, it can be dispensed
with an infusion bottle containing sterile pharmaceutical grade water or saline. Where the
composition is administered by injection, an ampoule of sterile water or saline for injection

can be provided so that the ingredients may be mixed prior to administration.

The therapeutics of the invention can be formulated as neutral or salt forms.

Pharmaceutically acceptable salts include those formed with free carboxyl groups such as
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art, also in a format that allows nediumto high

t hr oughput screening. BriefdM-a fiuorescein-|abel ed
w@epriltgesubstrate may be i ncubated with the tReDEPINO7/052357

ki nase (e.g. LRRK2), ATP and an anti-phosphotyrosine
ﬂw&ﬂk&b@dyihﬁmlﬁhﬁwhbﬁclbbmmbbﬂ@eﬁﬂﬁg bhﬂwphmﬁphnaghatad”tmme

for&%g { |1ﬁ1€frgé !ﬁgﬁle rg?o sugﬁ] Elé tlfg)rs]? ag dyflf(g) |1§)§) ogﬂltle{n? 91 tlri.ethylamine,

2-¢ @cyrlmmuﬂ dﬁlanhlahlstldmﬁbplpcalh@ g nzasietho®s¢ﬁrtve¢l hrogn Bqﬂmm potassium,
amPRh Al Z3fch A S IAHE h F/é\lo&i%feﬁ‘aetté vely, the assay can be

configured in a nodified indirect format. A
fl uorescent phosphopeptide is used as a tracer for

Thé @[?Biéﬁ&fﬁmmlaﬁg amcvmftrtlﬁe hh@ntﬂiﬁt\kzhlblt‘ﬂ asphe effycftﬁz%uﬂ €he treatment of a
nt.l | e | a Zall on n

parfie ARG r TR P PGl AL il @8 o Ryt dgndition, and

cart he ¢toductd dbpnpatdes] wiitiealt leehfilquey dacafhlition, in vitro assays may

onEPAS AL £ RERL 18 HUEEIDLAT e e e o

emplayed dw|thg ifQi’ﬁlUrlféml wilhglsprdeacndos B¢ rpuleaeli admingration, and the

serduRal of t@l@td'i‘seﬁﬁeorcﬂli(ﬁgér SRPsHoN M bEgdci RASRYS AR B judgment of
used. to identify inhibitors of protein tyrosine kinase

thea]’&apty;qnﬁr @g@ @la?\th lpgtlerggcy@rcuwgt[aﬂgés P@zvevgrl syﬁable dosage ranges for
1ntr5€ﬁidﬂ§ héadbdstMeiog atec geh%ﬁfﬂy aboal 20-B)0oaespramb 31 adih@-cddPound per

S A Bi h 255 .
F5hIR97 OO SRERL: daRER ki PUSFE T aERRyetiap apsezenerally
ab(wd apo bdpg‘/bg todg W_S@hw tohl pmetkgi hoderwagltt Hiféwhvaedoses may be
extﬂp@% as RS (1B rd%ﬁéo e LOfvANHLRRAP 'ﬁ%ﬁ% P S\/llﬁ] ANLiRRHYmodel test

n anti P oserl ne or anti - Sp Ot reoni ne
SYSES: o @yl M@Oéttoraﬁs ma}.zeon_tammlve iggredipienn thogange of 0.5% to

10%BywightVbial flhafli8as prétersly 8bntain2000i0 65% aBiv@MBgredient.
Screen. 5, 23-30, PNH% 10841597) The conpounds

identified according to the present invention may
Vafioust Mtve@sﬂ&ttﬁﬂhréd&o@neﬁdl ot berusslt focadminibler 2 therapeutic of the

invi ﬁ{bse uent %)tsula‘uon in chp g(];m uCnl%c 0 nptwlljergd%nd Sml%];(gc%psules use of
accer cause 'of B re-acti

recombmanb rosm pcap@AR) of refkpressing otthe eﬂ?@mﬂ)@@th, nufteh @£ erceeptor-mediated
encg)%%&@t bg gbefnﬁrW%S 19$—’ﬁaJd B?Qlt 'C'Heﬁf"t2'69‘3r42§ 4@?)2)6 Ronstruction of a

facilita ue to the ready applicability of
thepgwiq %@ Apdes e atetoviiale) Othert YRSHY: §terMediodnaf groduction

1ncﬁMBt151ﬁSdr§ noO iR AP ligtrerrBale hnt?aﬂﬂsbﬁl@f Wnﬁﬁﬁerlt@@édl intravenous,
timzation |aﬁge cri be Wake AE B rker

su @p%(glsdqtra%?,sa ralG? ?]raEF?ut@a Fi aa]é)o S &B Lil]dﬂllnlstered
by By &Gmechibmtcrdutd)ifor teaxemplef by phiisionalby giadud h]njé(a[dllorby absorption

thr@fgglgeg%itﬂ@gﬁ Zoré %?dcggutléﬁ&ﬁg‘ ?m%s ‘&é.@.‘[‘ ioHl,nr%gtléu g Rlltésﬂﬁe?l mucosa, etc.),
and may be administered together with other biologically active agents. Administration can
be systemic or local. In addition, it may be desirable to introduce the pharmaceutical
compositions of the invention into the central nervous system by any suitable route,
including intraventricular and intrathecal injection; intraventricular injection may be
facilitated by an intraventricular catheter, for example, attached to a reservoir, such as an
Ommaya reservoir. Pulmonary administration can also be employed, e.g., by use of an

inhaler or nebulizer, and formulation with an aerosolizing agent.

In a specific embodiment, it may be desirable to administer the pharmaceutical

compositions of the invention locally to the area in need of treatment. This may be
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Res Treat. 1996;38(1):67-73. The invention further
relates to a nethod for the [reparation of a
w@barmeweut i cal conposition conprising the stepsT/Bb20a})/052357
identifying a LRRK2 interacting conpound as descri bed
achadyau ehy, dod cxampler and adti hf}gwtal;za)f Iivhesntaet ilowl dofigon rdhiring surgery,

top%rag gﬁge oenuteI Calln &%ﬁgﬁgtﬁﬁ{ W(i)tﬂ a {de Ilr%gs%?g th e% supge%]tﬂyollﬂj ection,

by pﬁamsﬁceewlmtql by oweposi fta WBOSlm ©h byrayeaheo banminmilatteyagdimplant
belﬁ§ oF a.S'IBBf(Fc@t nbﬁ‘ P@l%ugf b GLhMBo MR R al, I1Hclﬁdfﬂ?%@ﬁ15ﬁﬂ_ersh such as

ect, apeutic s substantiall
Sla@ﬁrbq @&mhr@n%e orrfé'%ﬁr%dlnu en¢ rcathodHpgny, aﬁmgmtwﬁpn can’ be by direct
injdcfi6h Wdithtgsitcbet fo@ierlsitd) bed nidigamittamsr St ﬁBo;ﬂ@sﬂ@QSﬁEpre neoplastic
) horses, chickens, cats, dogs, etc., and is
1SSﬁ?eferably a mammal, and nost preferably human. In a
speci fic enbodi nent, a non-human mammal is the

In %#&#ﬁrcgmbé)(ﬂm% e[[lglthe{rg Sutil h&&lnﬁ& %gﬁ¢e9§(ie if %np élé ﬁ'{nfﬁamcular a

resen ‘i'nven n conp rapeu I cd
hp@@ﬁ@dLW%ﬁrdﬁ89n$ﬂ@ﬂﬁé49ﬂé2bﬁéﬁﬂ+c and a

pharmaceutical ly acceptable carrier. In a specific
enbodl e term "pharmaceutical | y acceptabl e
In yglaRot p?labﬁmﬁgﬁa ahe é@%ﬁ%“&?;ﬁaﬁg'é%@ﬁy%ﬂmf & echifglled release
sysCEfm alstoat eexglmdefmemrerat pOinpl may est uged lﬂEaﬂgeg. supra). In yet another
r macopel ener al recogni zed . . :
emhoNP IR abstronss FHese; RS R o bERAS M 2Ry i ey eropeutic
targat, ileurfasnbrain Heis requinitiganly iadrattioebeths sygermicdioseent |

adj uvant, excipient, or vehicle with which the
therapeutlc is adm ni stered. Such pharnmaceuti ca
The gpvieniders fusther platey & pneethedyffirdie puiiBentian ofdiRiRKAnepmprising the
ste@d &S, including those of petroleum aninal, vegetable
or synthetic origin, including but not Iinited to
peanut oil, soybean oil, mneral oil, sesane oil and
t hea) i p@vidigt eprotcin prepa@fien c@daiatgliRRKMhen t he
phar maceutical conposition is admnistered orally.
Sal i ne and aqueous dextrose are preferred carriers
wheb) t trntgsihiag tiecpnatdic atepastipo iith) indoliliggand Ml ningtodrlerdd on a solid

intr aVé}‘/i@gHﬁ 'u)‘lder%%lnhfﬂi%@ Ql'ld{»tn'ng'?ﬁe ﬂfﬂﬁaﬁ&%@é&?mﬂ@%ﬁ%ﬁ%@l -LRRK?2

and gl solutions are preferab enpl oyed
I|qU|dC%%R?¥ém§ for injectable solutlons Sui t abl e
pharnaceutlcal exci pi ents include starch glucose,

| act.ose, | at chal k,
si 1 aseB@ia m% ggﬁ&ﬁgﬁ ébea{nénqalé‘ ﬁf{e‘F‘gﬁ%l ear ate,
talc, sodiumchloride, dried skimmlk, glycerol,

As %%i’@ng&] %box%l, X Reis’ b &f’rpris%gfﬁqgllmcﬁﬁl% tlI{H%l llig‘é&d 91 is an LRRK2
ligand. This enables efficient LRRK?2 purification methods.

With respect to LRRK2, the protein peparation containing LRRK?2, the conditions for
contacting with indol ligand 91, immobilized indol ligand 91, the indol ligand 91-LRRK2
complex, the separation of LRRK2 from the immobilized indol ligand 91, and the
detection of LRRK?2 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

invention.
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The conposition, if desired, can also contain mnor
amounts of wetting or enul siZod ng agents, or pH
whoedo7a04768) agents. These conpositions can takeptherioor/o62357
of solutions, suspensions, enulsions, tablets, pills,
In a‘:p@ﬁdﬁeﬂ&m‘t@di&ﬂeﬁn,&he pursfiaitive dnatied deaSke frventibrafurtheiscaantises after
I
ste )Sthe 1&et?mf IQ[?OI’L (?fﬁ}%?t% é b%ﬂlgn %B bﬁg OI’ gm'cn‘ﬁ E%é %%EI?{:Z a1'h1s is especially
mt@@ﬂtmga@hant @foymemrde%the opaplekas rmrf(&tned mlndfafre8$eﬂwa1dbdthSl010glcal
corfit@id aBQcaﬁ?er Fil @rtﬁer§ Sﬁl‘tﬁé td ﬁés@ﬁi%eﬂ%'tﬁtﬁlralg&ﬁl‘aﬁﬁmot)f the enzyme
manni t ol , [actose, tarc nesi um stearate, sodi um
whighciaglydes the @dstenefebingding r@ﬂn@m EBABIN BN te 0§ Post- translational
moBENRARES whfchedh (RN | GEU the Bblp GRhiasSEfecRbBctry (MS)
descri bed in "Rem ngton's Pharnmaceutical Sciences" by
E.W Martin. Such conpositions will contain a
Conda:quamkyu tn ¢ pidfrreetf dreladdimentatio yntifioftidnhacthhé ageutivantion further
r 3&ﬁ§% I
corg]lg_msfegg ﬂ%)adﬁrtﬁééfriététlgﬁgag govoﬁertltée\?g 1S %!r?rr%ﬁ Qt%IIaﬂg n%d1ﬁed
adn1n|strat|on to the patient. The fornul ation should

ThS Hiv%nﬁaﬁf@m@re@itesa@ Mho st 61%&161% ahl 9611 f@f gt gld®Hication of LRRK?2
niJs or mu

1nte§%n§5}godocm et % ﬁnq(,: &Httﬁ%éaﬁﬁ%@aﬁésRR[g él'gle em%odlments as defined
abdvBalsoarpplyttb ¢led useoopsiitveatiomdapt ed for intravenous

adm ni stration to human bei ngs. Typically,

conpositions for intravenous adm nistration are
The olvettions funthet Blustraed Sy tlonfadloatue Ggsrehufiid examplagrehich are not
co e Y P e e g B PRAEcha Ry Lo claims o the
prepend 8pRlicaEoR.o ease paln at the site of the injection.

Generally, the ingredients are supplied either

separately or m xed together in unit dosage form for

exanple, as a dry |yophilized powder or water-free

concentrate in a hernetically seal ed contai ner such as

an anpoul e or sachette indicating the quantity of

active agent. Were the conposition is to be

adm ni stered by infusion, it can be dispensed with an

i nfusion bottle containing sterile pharmaceutica

grade water or saline. Were the conposition is

adm ni stered by injection, an anpoul e of sterile water

or saline for injection can be provided so that the

ingredients may be m xed prior to adm nistration. The

t herapeutics of the invention can be fornul ated as

neutral or salt forns. Pharnmaceutically acceptable

salts include those forned with free carboxyl groups

such asthose derived from hydrochl oric, phosphoric,

acetic, oxalic, tartaric acids, etc., those forned

wth free am ne groups such as those derived from

i sopropyl am ne, triethylam ne
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2-ethyl am no et hanol, histidine, procaine, etc., and
t hose derived from sodi um 4{idt-assi um anmmoni um
wa@200citeuts3 and ferric hydroxi des, etc.. The anoeeit/ERf007/052357
the therapeutic of the invention which will be
SheutdesqriRtion of the figpresat ment of a particul ar di sorder or
condition will depend on the nature of the disorder or
condition, and can be deternined by standard clinica
. nggues, . ln [t . itro assays my
F“%%g?b%%?ﬁveégh@%%ﬁ%%%@p¥%mﬁéﬁp identify optiml dosage
ranges. The preci se dose to be enployed in the

faormul ation will also depend on the route of . )
The figirRishewathieshuctarsp it kalle indol §als® lofThe fige arigeasEmtio group
' , l: [ i ng to the
carf el R coPRERERAfE B S0 HERPRERE DD, e’ o
ci rcunst ances. However, suitable dosage ranges for
i ntravenous adm ni stration are generally about 20-500
m crograms of active conmpound per kil ogram body
Figifet thmg%ﬂlfd%%%xﬂé}%ﬁ&ﬁ WidNggRotiled iH&élél@%ﬁ@bl
adm ni stration are generally about 0.01 pg/kg body
wei ght to 1 ng/ kg body weight. Effective doses may be

T BB P O 3o G REDRS e R P S L BRI PRcins
bodRE Asihio8I1iz6$ iﬂﬂ%l/li%ﬁ{dltgii Werd €hitdEBwitRDZNagiple buffdrRRd analyzed
% by weight; oral formulations

range of 0.5%to 1 _ ul
by pﬁiéﬁgeelamryla@@m gl gleegophasesssGacP A(d) i Hepriadicatgd gel arcas were
Vario liver t n 0k ¢ b 0
e A R L S S 20 M B GRS HRAh? he
positigBagbi¢ Biridodontainihg PERRMPES in FAngFlO PN ihelupder m@ifchf the gel between
m cr ocapsul es: use of reconbinant cells capabl e of
00 %ﬁ*%%%ing the therapeutic, use of receptor-nedi ated
endocytosis (e.g., Wi and Wi, 1987, J . Biol. Chem
262: 4429- 4432); construction of a therapeutic nucleic
Fignee Q: Boptidas tdeofifial sfdtRRKPral or ot her vector, etc.
Met hods of introduction include but are not limted to
i ntradermal , intranuscul ar, intraperitoneal,
Thé¢ péptiaeethaus credddicificd beantss spartromras ahalydpbtithe ahqusaDRRK2

oral e ounds be. adm ni stered by any
see s i 6] 2o AR s PR o, by bo ue

i njection, by absorption through epithelial or
mucocut aneous linings (e.g., oral, rectal and

i ntestinal nucosa, etc.), and may be adm ni stered
together with other biologically active agents.

Adm ni stration can be systemc or local. In addition,
it may be desirable to introduce the pharmaceutica
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conpositions of the invention into the central nervous
system by any suitabl e rout€24 ncl udi ng
WO pdoravesd ri cul ar and i ntrathecal injection; PCT/EP2007/052357
intraventricular injection may be facilitated by an
Exampleal:Syinthesisl dflinkabledhaol ligaad 94xanpl e, attached to a
reservoir, such as an Omaya reservoir. Pul nonary
adni ni stration can al so be enpl oyed, e.g., by use of
Synthesinhaloér drdalebdigandr, 9dnd Bdfrillnexd-Srexedli2rdirydro- lndol-(3Z)-
| |
yOQEASONERDARL by 1S aFh o BESOLH 50l e
conpositions of the invention IocaIIy to the area in

StepeIe - Hhoﬁotleaidﬁ@a{&o intidi-8- diﬁay beachi eved by, for
wa I|n1t?t|o

t nf 0
A @ﬁn‘ﬁgo%éuﬁglgf(g;lgatpo g): g%/ Hggrﬁizﬁng gty e &é/l ol%n}l}]was ﬂeatg(P at 110°C
forcidmpinmes.i @neewiht:hsuspansionchadr gssi in acﬂmam she gmcyon bwas heated at
lld Bl (6C4 n ?ﬁ]rs B¥n H&g&? aQf° CaTﬁ$angfpﬁﬁt’e ﬂl}%?&is%l‘a w@Thed with water.

supposi tory, I'an
They é@lhfgwwf SLapmﬂeé s Watﬂij 1 Gobotls pH)Wa@ EJW%MSH%Y @ddigipn of HCI

corcNGhH dhBGMRIAr ARRSY af H&ﬂn asmpbahRs ﬁfglf SSE&EEI ﬁﬁ’g@ pr&ipitate was
|

. In one embadi adm ni s by
collRge i oo Roch mats Kea T o gt SE e agpmadven at 40°C
(0.76, 303»@)anm NMIRr(400 MigoPhRSO-0,)08 1pesNedp| @817 (dd, 2H); 6.6 (m,

S her th I utic can be
IH% ?G@?gg Iﬁﬁgé 1#8$E)%| géPPP%EP§$@3§£fposone
(Langer, 1990, Science 249:1527-1533). In yet another
Ste@nb 2di nBH{5-Foimeylidyedapehyli IdH-pauroloe -cebonyd)-adinel-prapyl } -carbamic
EolLed rel ease system In one enbodi nent, a punp
&4 (Langer, supra). In yet anot her

enbodi nent roll r Iease em.can | ac
To ar?"E‘PSS% Pﬁqgth)mafﬁ% @W@aﬂﬂi Ry §agol Pg@fmyl}c a@lcp (A £ 9mmol)
N- (BF]ammth}tlhmmopﬁ@gl)rN'mgjhﬂcdryocmnmﬂact i of0.Bif6ogt he YSrembb), 1-
Hy ose enzg VAL @r%qgr2 66111%{0? tﬁrlwt leﬂ%tn gﬁjg?ﬁﬂ,tf%mmol)

I catron o rrsin
in fbmﬂlyélﬁongaraldpr(émé)l \Maqoactglpéﬁ\thoﬂ %@nmmaprcngnt ARKZmlp . 15mmol).

Th& 96‘1(1?18111 'w%g shl%d R Q6&h Qerﬁﬁ@r%?@?droﬁ W8 ANEBkurk i FaRthed 1 5mi),

I rmobi 't zed on a sol i d suppart. under conditions
Waﬁr Kbéeinﬁgmfih@ﬂfraﬁeﬁaﬂvws sodiggy hiearbanalg Jatin) 9ps pegadoand the pH of
thecsmmcﬁp( adjaﬁgd Gy epradite bRRER §ddaimt Relrd:-1a0bThd 26dtion was

extracge%l 3 times v%thga ]fmxture of dichloromethane: Methanol (9:1). The organic layer

aci

was dried with anhydrous magnesium sulfate. The solvent was removed and the residue
purified by flash chromatography (Hexane : Ethyl acetate(50 to100%)) to yield the desired
compound as a yellow solid (0.30g, 52%). '"H NMR (400 MHz, DMSO-ds) & 11.90 (s,
1H); 9.50 (s, 1H); 7.50 (m, 1H); 6.90 (m, 1H); 3.20 (q, 2H); 3.00 (q, 2H); 2.30 (s, 3H) );
2.20 (s, 3H) ); 1.60 (m, 2H) ); 1.40 (s, 9H). LCMS: method D, RT=2.103min,
[M+Na"=346], and [M-Boc+Na =246].

Step 3: [3-({5-[5-Fluoro-2-oxo-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1H-
pyrrole-3-carbonyl } -amino)-propyl]-carbamic acid tert-butyl ester

A solution of {3-[(5-Formyl-2,4-dimethyl-1H-pyrrole-3-carbonyl)-amino]-propyl |-
carbamic acid tert-butyl ester (0.200g, 0.62mmol) and 5-Fluoro-1,3-dihydro-indol-2-one
(0.011g, 0.62mmol), pyrrolidine (0.003ml) in ethanol (2ml) was heated at 78°C for 3

hours. The reaction was cooled to 0°C and the resulting precipitate filtered, washed with
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As mentioned above, it has been surprisingly found
that indol ligand 9 1 is an13RRK2 |igand. This enables
webdoraoeens LRRK2 purification methods. Wth reBQBEP200D052357
LRRK2, the protein peparation containing LRRK2, the
cold ostlartoil. 0 ke froduno nwac suspgndddt in icttdabl [(4ighnsh® ktirred at 72°C for
' i i.ndol 14 1 indol, .ligand 91-L 0
0 BRR, the Fiaelidf Y (IRA i piatidGele e P PR S0 10
yieldniheldebiregaerdn@ind and sohd (8862gt946m. oftl NREKZ4¢r Mhe DMSO-de) 6

13 Q8 DL AR08 175 T IR LRTRHN 10 0F BIROH TR 89 (2330 &
2HynddBt([Mortd $00aisidh Yol Ol dmp A iiche? df HEY-hoCHS: trRgthod D,
RTEDRE#, NHNY 24 Br|ehed [MB&vRdEsmnt, the purification
nmet hod of the invention further conprises after step
c) the identification of proteins being capable of
Steipi ndé:ng H-¢5HERRIKO-2-0Ne- b 2idkhyslspasiohl 34)-ylisereragthy g, Anthisre thyl-1H-
tt]e f%hgmt 'hog 18f3tah?ncor%]'|f>l @xan%.a per formed under
PYEUE SRt aqxlyycp%y&'ofnogol'ga YeSNhdTti ons, because it is
[3-1 {3e3- &L Db -1 Q- JhRES !N 11 BE)-fladcab@bthgQrai-dirdsth@f 1 H perrole-
enzyme whi ch includes the existence of bindin

3-cphopplgramingnpiope - sabamic acidferipbigyL astos e éﬂ&p@ﬁfqu in methanol. 2ml
ET et . ) St . .

o P LN A GBI DTN SRR LGB Shb b B ovemia

Thepsehertred embodd nepicld tHeedgpired Eompdindn(OmoBpod1 6F). t HENMR (400

wlSESDSED, S ORC RETPLABSS AL S9gel BeS) b G200 220

d(f 4€6hT)- iV [ u [.
e P o P D G L CHE, TS Rlbih R g FuoRscence
i nteracting conpounds and for the purification of
LRRK-2. The enbodi nents as defi ned ve al so apply to
Al a ol quh pRtRrTBRL APRaPheRy AVIRGROTE: Ve Rined on a

Brullel dpt40at EOMsywhherfial bawnng Adigut e80anthgex20rpdeSBC-18,

whi are.not. consi der s bei | i & for t
4.0 30RHS P BbLERE CERAF AR ORBATE SR8 3 o Fmm. 3.5
migypiesEsitoragpiie’at Colndhibew wded od/np and sdfertthescllivegare eater and

o o e . ! Lot i
s AAE L FERYERHGR ke AR L9l i i nd
21@m. Mefbodsase dpscrined belavi no group can be used for
coval ent coupling to a solid support material. Figure
2 . Drug pulldown experinment with i mobilized indol
ligand 9 1 The figure shows the picture of a protein
gel after staining with Coonassie blue. Proteins



w@edo7ab463 r ophor esi s ( SDS- PAGE) .
areas were cut out as gel

bound to imobilized indo

SDS sanpl e buffer and anal yz&d by SDS-pol yacryl am de

Tablel: eaiabdichiomethadsyysi s by mass spectronetry. The
p03|t|on of the band containing LRRK2 is in sanple 0 1

rt ~Ff

+tha ~Aal

o

an

and
Ro—Ca&

ligand 9 1 were eluted with

The i ndi cat edP@BEP2007/052357
slices and proteins were

Matheyl

III l.

t hat
t he |
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Eagy Acewspt i des

WiitRod Santd fi ed
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CTTC Y1

GdemStatieh of
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P527 anm no

Run

Time
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aci df
i ndol
5- [ 51
yl i d¢
aci d
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5- Fl
was |
has ¢

s AnafyBichRsiivE ne
i rgygﬁdrbg’f Synt
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n Hydrazi ne |
or 30m nutes.
bn, the reacti

1

-am de Step 1:

\ sol uti
ydr at e

Once t
on was

i 5o ofsrhinnkabl

91:

5-95% MeCN
car boxylic
55% MEQIN )

he suspensi o
heated at H

£7 min

QoC f
mas1
suspe
by ajq
room
col | ¢
dri el
(400
6.6

@‘u@ lﬂoﬁi’t'vg hep
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tenperature for
pbcted, the solid
] in the vacuum
MHz, DWVSO-J 6)

m IH,; 3.2 (s

gﬁ@i gth@h

Wth wat er
LOn1), the pH
bne, and the 3
5 hours. The
washed with \
bven at 400C
] 10.2 (s,
2H) ;. LCVE:

I H);

e

q’ml/-ﬂtﬁﬁ
. The s

ol ution
pr eci pi
vat er (2
0. 264, 3

was | ow

6.8-7{0
t hod D

onghgﬁtate
bl i d was
SRR YY)

stirred at

xi gﬁ?ﬁn'and

DT % MR
(dd, 2H);

15 min

RT=1
{3-1
0]-p|

ETS

prﬂyecarban1c

5P]. Step 2 .
i et hyl -1 H pyr 1
hcid tert-buty

| ester

o

To a

%%%??Nam n

1min

5-f ol
(0.3
N- (31

I UII UI

Ayplypicad pgiitise hy
D@eh, 1.79mmol )
D net hyl am nopr
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Exgm%?e 2: Drug pulldown with immobilized indol ligand 91 and identification of
LRRK2

This example demonstrates the use of the immobilzed indol ligand 91 ligand for the
identification of LRRK2 from mouse brain lysate. Proteins binding to immobilized indol
ligand 91 were identified using a chemical proteomics procedure. Binding proteins were
purified on a resin to which indol ligand 91 was covalently attached. Bound proteins were

eluted and subsequently separated by SDS-Polyacrylamide gel elecrophoresis (see Figure
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MHz, DMSO-J 6) d 13.8 (s, IH); 11.00 (s, IH);
7.90-7.70 (m 5H); 6.9 (m -2Z4)- 3.30 (q, 2H); 2.80 (q,
w@bkdo7/1@4768 (dd, 6H) 1.80 (m 2H). LCME: inconcP([:JB/Em07/052357
due to fl uorescence. AII reactions were carried ou
2), ﬁ%@@fle gshdpRdsaysrp SpHuyt and Rﬁ@ﬁ@l%sp\@erteraaaboé?debsble@%ﬁ@és §Hsa
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spe\é’zrbﬁe@ﬁaﬂerlis?&lhh%bléd ume of | Qul. Wavel engt hs were 254
and 210nm Methods are descri bed bel ow. Table 1:

Anal ytical methodsTable 2 : Abbreviations used in

hemi.stry pr.ot ocol anple 2 Drug pul | down with
L ]%?-(E;Eﬁf?ait% el ﬁcqea%%—%m@—%géntlfl cation of

NHSRRR aiERiSspletadep! Basd BN hakiesn B'"t%ciéﬁ@esoh 0H&6-01) was

i mmobi |l zed i ndol an igand for th
e Y By DMERREDI Ty N el 5t 41 a0 <= 0.005%).
ml EF gétfé(?l?eagé ngfe aéea W%llﬁa&%g i %mb&%”s‘#%% sg)lu%lfl%usually
em cal proteom cs” procedure.
10(BmMI imDMit at]BMS@)\Amseldﬁw (ﬁnabﬁbmno a-x ;emommt beadk) ashwell as 15 pl

indol ljgand 9 1 s covalently attached. Bound
of kot %F%’é WiE§ Bcebay V@%f oY LeTP YRt dagkne ol 3t @l gpr-end shaker

(Ro?%hﬁ@ Gafe, ﬁc?e‘ﬁ'tl@’i@ 8RRk 88 PRR 96 e?b $0638€ol sﬂlg}g I @Rdiency was

sui tabl e g€l bands were cut ‘out and protein
detemahgd eyl HBY. Ol SohBtadB MBS - g pastwanbtacked Th mcn‘%wlntvslth

R A G PR RPREL T 20 (L0 T aTH AReE By di Beads fere
wadiéaatigs1o fhiher DV, G\Vbﬂg&%eﬁ%mérg %rédCiﬁ Rddptd oIy 4p@SS
spectronetry are listed in Tab . Immobilization

of small nol ecul e am ne corrpounds NHS— act i vat ed

%p aros OFC&H Fa{tow ( Amer sham Bi osci ences,

g@@%‘—@%‘—mvé%m—si i brated w th anhydrous DVSO

Mok brRinydsselvionbiogdniitdan a PHASES hdyﬁsgeﬁ-tze@(ﬁﬁ@%r brdinftl50 mM
of settled beads were placed in a 15 Fal con tube,

Trighldolind BABRR. %élglnfqemi 1afsadf NgChde IﬁM MgGERR5gAM NaF, 1 mM
SO(HNFQ)daS 15?%@%f'ﬁ_£z\—?b§ea "CO rpiet[g E?l?%lathg% ta%?e??%rl)teasse inhibitor

codkeniip BoealicuDghestids ks8I 0p perald @hbl: Gor evas etddieds Mak e’[atenal was
Shake Genj eptific In trie n

dounc?%? Elsﬁgg a @5 quf‘g "Ffl%li{ I§n g,n e d tlo 5% f%[con tu%es 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 transfered to an ultracentrifuge (UZ)-
polycarbonate tube (Beckmann, 355654) and spun for 1 hour at 100.000 g at 4°C (33.500
rpm in Ti50.2, precooled). The supernatant was transferred again to a fresh 50 ml falcon
tube, the protein concentration was determined by a Bradford assay (BioRad) and samples
containing 50 mg of protein per aliquot were prepared. The samples were immediately

used for experiments or frozen in liquid nitrogen and stored frozen at -80°C.

3. Compound pull-down experiment

Sepharose-beads with immobilized compound (100 pl beads per pull-down experiment)

were equilibrated in lysis buffer and incubated with a cell lysate sample containing 50 mg
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bl ocked by incubation w th &finoet hanol at room
W0 esoprodsdr e on the end-over-end shaker over nP@EP2007/052357
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migreigaibedy ROTIFERLSN. Protess were dlnt sgpBatediby i) e Balyacrylamide
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ele?%"rp%ﬁ?‘f?s%%qﬁﬂg?ﬁ‘%?goo g at 4C (10,000 rpmin Sorvall
SLA600, precool ed). The supernatant was transfered to
an ultracentrifuge (UZ)- polycarbonate tube (Beckmann,
355654) and spun for 1 hour at 100.000 g at 4C (33.500
r super nat ant was
2 g@ﬁﬁi@é@#@‘g‘“éﬁo]i’?rﬁ%g%g?‘%"éﬁ,%ﬂio m fal con tube, the
protein concentration was determ ned by a Bradford
assay Bi oRad). and sanpl es containing 50 ng of protein
4.15&pIcH digepbien REPRIOPFRIAPLYOTFHE Tahl%es wer e
Gl ARl Rb%ildSRYe FQLe&XR 1'@1%%1&? RART: QléEbth ksl
© ogen&anld st o?eeg1 ?rozg(z’a %es %o Sy tilowing
thegmd)deduimmscemé tbiy it chSelohetrabs é%!ﬁe adasl. \ﬁihtahn 6&186@)1858 Zgxefly, gel-

serBOUR B S Feqishar o AR sl e L R B SEPES et 458 ip mu

DT'Iy(ﬁfi‘Srﬁl\/ﬁﬁﬁﬂloﬁmﬁpﬁchﬂthﬁg F9c n@fpfmrgra‘ﬁh QUBkeQiknlh alkylated with 55
end- over - end shaker (Roto Shake Genie, Screntrf

mM ndiestatineid (ImT mM hiomdhido dvrcar‘tam&ﬂ:at IBelaldsmpﬂlamre in the dark (30

.col ted,  tr fered ta Mbic i Tech .
mifgSem S Gfis WCHRUSGT o So hore s bt R By Bl g
(Pr@m@%@)@@ﬁ FAGRE c&NRARAtionf s 1|20.5V@§‘ v SN andSismtBiEFBSnate.

%deter gent. To el ute t he bound protein, 60

Digghti¢h W%S[b@@rtp Ipeodoed foert homss A 3ded and He rezﬁtlonwawasbsequently
he%:}gd 51? 5569 m nute§ at 500C and the el uate was

stopRegStgrY KPP oot uge tube by centri fugati on.
Proteins were then separated by SDS-Pol yacryl am de

el ectrophoresis (SDS-PAGE). 4. Protein ldentification
4.2@&%3%@1@&@& phesttp ymalysis by mass spectrometry

Gel plugs were extracted twice with 20 pl 1% TFA and pooled with acidified digest

supernatants. Samples were dried in a a vaccuum centrifuge and resuspended in 13 ul 1%

TFA.

4.3. Mass spectrometric data acquisition

Peptide samples were injected into a nano LC system (CapLC, Waters or Ultimate,
Dionex) which was directly coupled either to a quadrupole TOF (QTOF2, QTOF Ultima,
QTOF Micro, Micromass) or ion trap (LCQ Deca XP) mass spectrometer. Peptides were
separated on the LC system using a gradient of aqueous and organic solvents (see below).
Solvent A was 5% acetonitrile in 0.5% formic acid and solvent B was 70% acetonitrile in

0.5% formic acid.
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(QFOR2—OFroFUHt-Hre— QFOF— M-+ o—M-cHomass)—or

Laon
o

trap (LCQ Deca XP) mass spectroneter. Peptides were
separated on the LC system using a gradi ent of aqueous
and organi c solvents (see below). Solvent A was 5%

4. 4aBetamideniifieation 0. 5% formi ¢ acid and sol vent B vvas 70%

t tril 0/ fo d..T
ThEBeiRghs p iermetereiah SrPE R eSS Biesfents were
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dentification The peptide mass and fragnmentati on data
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uer fasta for rote ncletlde se
zor Y e R Bnd BB PO R SRRITKE LRSS, RRINSTES,

melah6gastdd anNCBEREansPa&iSIma ﬂdtabi@@s)hﬂf&dinﬁ@éreﬁ@éiﬁﬁied by correlating
the measured peptide mass and fragmentation data with the same data computed from the
entries in the database using the software tool Mascot (Matrix Science; Perkins et al., 1999.
Probability-based protein identification by searching sequence databases using mass
spectrometry data. Electrophoresis 20, 3551-3567). Search criteria varied depending on

which mass spectrometer was used for the analysis.
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Washing of the affinity matrix

The affinity matrix as described in example 1 is washed two times with 1x DP buffer
containing 0.4% NP40 and then resupended in 1x DP buffer containing 0.4% NP40 (20%
beads slurry).

Table 5: Preparation of 5x DP buffer

Substance: Stock solution Final conc. in 1 x | Add for 11 5 x lysis
lysis buffer buffer

Tris/HCI pH 7.5 1 M 50 mM 250 ml

Glycerol 87 % 5 % 288 ml
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cofipefpul e Rl HiopPlssP s St B YRl S 1% DMso
Then 1.5 m of test conpound d| | ut ed in DMSO i s added.

Pregg{aﬁ&?@ﬁfj &’ihut{oﬁaogtckgg%aé 5 m DMBO wi t hout test
50 m of affinity matrix (20%
The pelt bypyte pepropeief agdescaibaddn cxameplplater 4 &ynigit arRarseenf gpe lysate

alidut® chibihmgado A (ff"pr&eﬁlh@ kRtwedTine, pioat @aﬂeﬁ bARSAE dhéhslkd'}‘)@ at 4°C.

cuummanfoldl nt (MIlip
To Bt SN 18 s A AP ITET et shTRBG! FRAIGY P i Cagsentiation of
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buffer containing 0.4% NP40 so that a final protein concentration of 5 mg/ml is achieved.

Incubation of lysate with test compound and affinity matrix

A volume of 100 ul of diluted lysate is dispensed into each well of a 96 well filter plate.
Then 1.5 pl of test compound diluted in DMSO is added. For control reactions 1.5 ul
DMSO without test compound is used. Then 50 pl of affinity matrix (20% slurry) per well
are added. The plate is incubated for two hours at 4°C on a shaker. The plate is washed
using a vacuum manifold instrument (Millipore, MAVM 096 OR). Each well is washed
four times with 400 ul of 1x DP buffer containing 0.4% NP-40 and two times with 400 pl
Ix DP buffer containing 0.2% NP-40.

For elution the filter plate is placed on a collection plate and 40 ul of 2x sample buffer (100
mM TrisHCL pH6.8; 4% SDS; 20% glycerol; 0.02% Bromphenol blue) with DTT (50 mM

final concentration) is added to each well. The plates are incubated for 30 minutes at room
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final concentration) is added to each well. The plates
are incubated for 30 m nutes3lat roontenperature on a

wW@E bakao476¥50 rpm on a Thernom xer, Eppendorf).PCT/EP2007/052357
Subsequently the plates are centrifuged for 2 mnutes

tenqieralﬂl@(bnramiﬂakéﬂe(ﬂﬂulﬁn oe mtThefmgm)xea,rEb;tehéoré)l Sabsequatly the plates

are %{m ée%lﬂfo.{ ) dltulﬁute #I Ca{pn% Lﬁ eI ufl{r @{e&%@&hﬁeluﬁ&a&ollected

in the oteds af the CDH@tlehlp@tt@s is detected and quantified by a
dot bl ot procedure using a first anti body directed
agal nst LRRKZ Santa Cruz Bi ot echnol gy, Santa Cruz,

e quantlicaty Lt r<| abel ed secondary

Thenki ofeﬂmﬂ hBRUB RS 155&@((t&ﬂnc8@&hnt1ﬁé@ Rafok b @rocedure using

. ﬁm]foe:eﬁe ek e&%%g%ﬁl?é(ﬁ”ft%@mz;i@k?ﬁ@ﬁa NELCHLTET, usw

andop Enatesatntly ckzd]ehhdrsgcdmiaryrmmlbmty {amhismpusoMRyd 'H§0Q, Heom Rockland,

o188 251450 REUMESRIRRSRGE 1 cORWbigges Lincon
NebnﬁrslfaarIé&A} li pexstash @@corqhagl tos igduaipps zmgvudb@/ hy) ﬂ@omanufacturer

Scﬁh&SGés%H&%enW all' 2004. C@ﬁ@nme{m@ %ccﬁbPWe@féﬁ%ﬁﬁ WStetSon with
used accordlng ctions of the sup

infraggdglyssescrncer byl 118%1?@%%@%@1;5 ﬁ%RBs?Saﬁaae%W%ﬁﬁor com).

Ni trocel | ul ose nenbranes (BI oTrace Nr Ni trocel | ul ose,
TINT30R) are treate h 20% anol d . .
g 08 B PR in S et i e (Bl P Ba ofGBE sygpffr (Bio-Dor
migbfiklatian eapparapise BioBadppll-ed. Niﬁoceltdit@edateadira@ﬂ @ioTrace NT

anr&@ﬁ&l&fh AT ﬁ%@%@gg e H:a{téa W@ﬁ@g@}}m‘ %@U%;)%E%qg@nﬂy washed
WltbrléPB&lwf 8% Pepdon Yarheé e hpiersempR) ase Rerlicdenbr anes ar e
t hen i ncubated for 16 hours at 4C with the anti-LRRK2

For B CRICH O DL BRICHDE oS et T OHIe Pnar BRI Odyssey
blotkiug bmﬁf@s (MIQOR,| PBI30bRA)f €sr coatleuni mg réor Yoemperinurd0 Blocked

meal%?an Aty r;[ gﬁltnlc ai ;cf: %?zi‘ %glrlrrg gtg 44(?}3'&\} e?ﬁsﬁ-%gﬁﬁgtragl%body which is
diliRed kinaRdyssey oblaglg'ng 2o tqntzenlmgnOQﬁrg/ skegeniilo cAftery washing  the
meﬁfﬁefn%rfoﬁp I fls nx!vfﬂlg IQPﬁg(o ﬂ{}’f?&r}:o%%mu%% foeropRffSent H® the membrane is

nbrane i s washed four tines Ive mnutes

e
mcmtw for pizgnigyies eyitlp they detpgieam a@@%d%‘iﬁé@‘ﬁ%rm@yem 800 from

Ro&R1ad, &3 0wizbhi 2ux dRESd bﬁlfdc@rssemicmgribhﬁ&ecér&mhﬁ]@t0 12% Tween-20.
PBS buffer at 4C and thgln nned W the

AT, s (MeRHEa%; gndiashe U QUBTaS ‘&ﬁ% RIRLICS {Fyeagh with 1x PBS
buf&ad@oldiTvgeeh @0t dne dnias forut tiionss with tlk @ BabuffacThr sembrane is kept

in PBS buffer at 4°C and then scanned with the Odyssey instrument and signals are

recorded and analysed according to the instructions of the manufacturer.

Example 4: LRRK2 kinase assay

This example describes an assay that can be used to determine whether a LRRK2
interacting compound is a LRRK2 kinase inhibitor. The assay is performed as described
previously (West et al., 2005. PNAS 102, 16842-16847).
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Exanple 4 : LRRK2 ki nase assay This exanpl e descri bes
an assay that can be used t-3Xeterm ne whether a LRRK2
WO pdoeners3 ng conpound is a LRRK2 ki nase i nhi bi pOT/EPINB052357
assay is perfornmed as described previously (West et
A all-lengBIRRIAABNIA 2]ont 682 -2 1§ Epitdpe talgl is lcmgt! intoRRKAmmalian
exp%g’g%oncxlze%{b?. Yd Q}gp?'eslg%% qu%[nlnﬁplg F%lﬁgeﬂﬂs &Jm%?e%ged' iﬂEooHﬁgQ%T cells
manmal 1 'an _expr €ssion vector. e exB’_reSS| on prasmd 1s
by t nsing i it IFuGENEhs6.8 c reagentnt(BotiRK- 29 8iRdc Sclescdly ageirdige to  the
maﬁﬁ‘ﬁctﬁfé@%%ﬁstﬁcgoﬁs&‘m '§9i f @&ﬁ%réoﬁﬁ{u'r&fjm%tﬁml ni15ed1a2 grsl%;trogen)

|ng manufacturer's 1 nstructions.

Sup@&meélte&r\élt%dp%lf% nepieabini(l PEwmninealaand HURPEGUBYFéin § 100 ng/ml). To
prepatieptediEhihad MRRK2 00emBor kpeRé akdals MHEKLO03 TIRENS of¥ Darvested in

iR G B Cwiﬁqr‘fbos?(aéﬂﬁgg-é%@’ B BETLCRTE e mhibior

cocﬂ{ajlwlé&th(e)j in ®BiSpmmd ol &ches tat inenbded hed°C Gor586e hour followed by
. 10

cenTIrlltuE rf(?éggﬁoi;% (f’(% ﬁgﬁgg% nl*hepgugglt%gt;aﬁ% rhjé&}l(%ﬂcu Jombdned with

Proggin ﬁ:semblrqusﬁé Flomo( mmhawh@@mqla Binjeah) orecamplexed with the

mowdo %Q)Qloéloﬁalf DHti-d Iyl BMiRRly ﬁ'ﬂfmesyl@ﬁf nﬁ&ﬂ{é?: H1&&Ed @Y {rRubation
co I ne th Proteln Gse ar ose 4, Fast

b SH r@iﬁ%wgwﬁh? 4TS oTléf‘chjfotﬁsne mEPAets ﬁmnal%@ pelleted by
ceniugericioRQCivasirl fanrt iimes With @il BopylemehtodevithEI@) mM NaCl and

d by incubation overnight with rotating
onge Véltth ifbgﬁg brotein G Sepharose conplex is pelleted

by centrlfugatlon and washed five tinmes with buffer

AT o i i o
Hepes, pEY s ﬁckb Rad i Fay 20 pHpsphate) on ice
togdPeMMMIEM bRtiiMaETAYelidGhatiM phs Ei%‘ MM@QUI%Itat@BQﬁMﬁB@ky, Lake

gether W ith .25 .mM bjoti lin ba

Plas@oi@njfwgpasewﬁ%wpés BiGAEbhne @fﬂéﬁ Fg?egfvfﬁ "B (Perkin
Elnfdrg akd has®1 AGRC ﬁh@ Ifmktslrd muhmﬁahed ab oAl orni Iﬁ1r51td§OT hofeaction is
plage%fe‘ (%TTT%%ZP '%érrﬁn % adi’lzilnggoﬁ)&/f gy (gnerTMC‘?‘ T"Fhe unllhfersal kinase assay

'S |ncu m nut es.
kit r(@akbuQCbmn]) gs piseaﬂc@dqmmtlﬁc encanbrated mdiaise@pbyn didinyiptal BBP by

add%l(%%&fn‘%bﬁﬁloh%albmﬁeﬂ’lﬂ otht §@a|ctlé§ﬂ ﬁﬁﬁﬁc@ﬁ%ﬁ% akd4°C for 10 minutes.

bi oche i's used uanti f I NCOr por a
Th‘? ERACo0s bt SpEiPeedotati0ny £ de re'avqmm%@ﬁ ﬁgul%ﬁmwm is placed on a

colﬁﬁhutcb@tam(ir@al 4 oshaEn) bhﬁhﬁgheméﬁﬁﬁﬁlb Oﬁn(ﬁnd'aélfé@;l kaaédrﬂn@g to the
centrifu

magyg s SIBpPo THE AAS! HhiERerLepERSRES B ey liauid
sciigtillagion counting.

The LRRK?2 autophosphorylation acitivity is determined in a kinase reaction as described
above except that no MBP is added. The reaction is incubated for 15 minutes at 30°C and
terminated by adding Laemmli sample buffer containing 5% 2-mercaptoethanol. The
reactions are heated for 10 minutes at 75°C and then placed on ice. After brief
centrifugation the samples (supernatants) are separated in a 6%SDS-Polyacrylamide gel,
transferred to a poly-vinylidinedifluoride (PVDF) membrane and exposed to BioMax film
(Kodak). The membrane is probed with an anti-c-myc antibody (9E10; Roche) to
determine the amount of LRRK?2 in each reaction. The autoradiography and Western blot
bands are quantified by using IMAGEQUANT 5.0 thereby normalizing the amount of
phosphorylated MBP to the amount of LRRK2 in each experiment.
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col um contai ni ng an avidi n bi ndi ng nenbrane and
washed according to the manuf3acturer's protocol. The

wa@ewano476d | ncor por at ed radi oi sotope i s neasurkdr/BR2007/052357

liquid scintillation counting. The LRRK2

aut ophosphorylation acitivity is determned in a

ki nase reaction as descrlbgg Qove except that no MBP
is added. The reaction is |ncnbated for 15 minutes at
300C and term nated by addi ng Laemm i sanple buffer
cont ai ni ng 5962 nercaptoethanol The reactions are
heat ed for tes at 75C and then placed on ice

- Aft érmﬁh%for éléﬁ‘nlflﬁliltfft@ﬁ?lil ghan hRREZqipiceasting gpaperidapergprising the

ar estg@par ated in a 6%8DS- Pol yacryl am de ge

transferred to a poly-vinylidinedifluoride (PVDF)

menbr ane and exposed to BioMax film (Kodak). The

mendy aprevidsngor ploedn picphration aotainogrhRRI8AL | body ( 9ELO;

Roche) to determ ne the amount of LRRK2 in each

reaction. The autoradi ography and Western bl ot bands

ar ebjquenntacting gheogrotpsn pgpLWACEQUANTAE  lgzant 81 apynobilized on a solid
nor mal éuﬁ)&@ uhf& @MBHRhs Qﬁoxﬁhgﬁlﬂg‘%hﬁ&ﬁgf &{Bﬁdbphgzﬁﬁ 91-LRRK?2
anount LRRK2 in each experinent.Cains 1. A nethod

for th@“ﬂﬂ%ﬁtlflcatlon of an LRRK2 interacting

conpound, conprising the steps of a) providing a

Fheor B FRRE BuP R 8 it 5oy A R 7 MPbund, and

i mobi lized on a solid support under conditions

aI | gy ﬁkgertn{lﬁm% %1%:1‘; ghet Eorﬁ?o Jﬂ]d %: Iaﬂélgg ngezp%ﬁai&%ggﬁgm from the
conple&mﬂplhﬂﬁlg izagdftbound, and d) determ ni ng

whet her the conpound is able to separate LRRK2 from
and

h il .
: E:| gﬂﬁ f}et' of e‘gwng eEYhBI)e%} BEP %éé’%&‘t“ﬁ’é thedg @fﬁl%OEPRRm or the

L RRZedfindtive ddekesmouraibl DRR&R2.t he amount of LRRK2. 3.
The nethod of claim?2, wherein LRRK2 is detected or
the anmount of LRRK2 is determ ned by mass spectronetry

. or Theortodt efceliion 2 neheisds LRRK?2 is detected or the amount of LRRK?2 is

determined by mass spectrometry or immunodetection methods.

A method for the identification of an LRRK?2 interacting compound, comprising the

steps of

a) providing a protein preparation containing LRRK2,

b) contacting the protein preparation with indol ligand 91 immobilized on a solid
support and with a given compound under conditions allowing the formation of
an indol ligand 91-LRRK2 complex, and

c) detecting the indol ligand 91-LRRK2 complex formed in step b).

The method of claim 4, wherein in step c) said detecting is performed by

determining the amount of the indol ligand 91-LRRK2 complex.
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4. A method for the identification of an LRRK2
i nteracting conpound, conpri®ing the steps of a)

w@e@vilei7eg) a protein preparation containi ng LRRKREPI)7/052357

6.

8.

10.

11.

12.

contacting the protein preparation with indol ligand 9
1 | o hidthodedl aty af shimd 4sapflowheraincstspst4) @ @i arerperformed with

matr U R bR AT LIRS RRIRA " e ™

|ndoI i gand 91-LRRK2 conplex fornmed in step b). 5.
Th eArH%tH@djfdi’fth&ld@ﬁtmc%tloﬂvgﬁﬁr?LRR'I@ iffeBRtif c§1%%gund comprising the

det ect |n I's perforned by determning th
t heStf l'i gand 91- LRRK2 conpl ex. 6. The nmethod of any
of clalns 4 or 5, wherein steps a) to c) are perforned

o  Per Rt it UL 5 SRR EiB e prhB e L RRR,

identification of an LRRK2 interacting compound,

co ng)r ' (?‘dn'?ag:tﬁlg Ona L Qlﬁoto%th eﬁld(ﬂr l?%anﬁ ::\QQKEHP@S)@Z&H Upt:s S&l% support

a proteln pr para on cont al ni cont ac
one al inflgbt coplitiony nallsiwing (e dfogmationmedbin j indel digand 91-LRRK2

solid égﬂgggt under conditions allow ng the formation
of an | i gand 91- LRRK2 conpl ex, c) contacting the
other aliquot with indol ligand 9 1 inmmobilized on a

sol da)d demﬂh%;ltﬁacbtm'rt fliuogiwien 11&!@'"[]%2&1@1 %nﬂﬁil‘no;bilized on a solid
conditjions allo ormati on o in 1iga 9 .
L RRTREH AP b iR g opflob iing R Tormation ot
i ndol 41 gdoldi@hd PRRIRRICD npiplexfandmed in steps b) and
c). 8 The nethod of claim?7, wherein a reduced anount
of indol ligand 91-LRRK2 fornmed in ste
confar ddgmining shaepmennt jof gdehtigands %aLRB%Qr@mpé%fona%m steps b)
of t heagagypound. 9. The nethod of any of claims 5 to
8, wherein the anobunt of indol |igand 91-LRRK2 conpl ex
is determ ned by separating LRRK2 fromthe inmobilized
I Nd®he nieglastddoP clhim 7, wherein a reduced amount of indol ligand 91-LRRK?2

formed in step c¢) in comparison to step b) indicates that LRRK?2 is a target of the

compound.

The method of any of claims 5 to 8, wherein the amount of indol ligand 91-LRRK?2
complex is determined by separating LRRK2 from the immobilized indol ligand 91

and subsequent determination of the amount of LRRK?2.

The method of claim 9, wherein the amount of LRRK?2 is determined by mass

spectrometry or immunodetection methods.

The method of any of claims 1 to 10, performed as a medium or high throughput

screening.

The method of any of claims 1 to 11, 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.
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and subsequent determ nation of the anmount of LRRK2.
10. The nethod of claim9, wherein the anmount of LRRK2

WO 200dab463n ned by mass spectronetry or i munodeCBEPI00T052357

13.

14.

15.

16.

17.

18.

19.

20.

met hods. 11. The net hod of35%ny of clains 1 to 10,
performed as a nmedi um or high throughput screening.

12, The nmethod of any of clains 1 to 11, wherein said
cokpomstod of any e 1o Ao tPhereip Higd-Rided inssracige gpmpound is
sy bRRKe ittiipeunds, or organi ¢ synthetic drugs, nore
preferably small nol ecul e organi c drugs, and natura

smal I nol ecul e conpounds. 13. The net hod of any of
cl dhemethod of ay, ofwhiémel to 1 evherRirhe isoliderupport isgelectad Gamdhe

' S?%Gp béAtSAnd B‘MggfoE@ rmod%f?ed aEh8sdTiph %seol;ea@{‘(%é gof\lH‘Sl &"&'tl%ed

wher ei e sol | port Is selec
thgmB?BﬁB @ﬁﬁé?@WPﬁ@a%ﬁe%%dFE@E"“&%@FPW@Ge%garose

sepharose beads (e.g. NHS-activated sepharose) | at ex,

%é’hgﬁlgd 0 %]1(}*' Jf%faq For 14{ th}e[ﬁalgq%tl cSva“:T‘%ltlly cgupled

Eier e nin
I|§ah@“@m§um§mbovalently coupled to the solid support.
16. A nmethod for the preparation of a pharnaceutlca

conposi tjon co n s of a) identif

e T e a L  a
1 ob 15, and b) fornulatlng the interacting conpound

to a pharmaceutical conposition. 17. A nmethod for the
purlflcatlon of LRRK2, conprising the steps of a)

pr ®vi diiAEntaYipe 3 LRRK 2 intsrcHng PORPBH PeGOF]ing foL auwics claizys 1 to
cont actisngnd he protein preparation wth indol ligand 9
1 immbilized on a solid support under conditions
allowing the formati on of an indol |igand 91-LRRK2

cobipl exformualing)thewismacting egnpRRKR 4 planmadeati¢ahmaripdsitved
indol ligand 9 1. 18. The nmethod of claim17, further

i fication_of
¢ onprétﬁodn fgr t?lfe tpSrrlﬁcSattlgE oP RRW clogl%pltsmg the steps of
a) providing a protein preparation containing LRRK2,
b) contacting the protein preparation with indol ligand 91 immobilized on a solid
support under conditions allowing the formation of an indol ligand 91-LRRK2
complex, and

c) separating LRRK?2 from the immobilized indol ligand 91.

The method of claim 17, further comprising after step c) the identification of
proteins being capable of binding to LRRK2.

The method of claim 17, further comprising after step c) the determination of post-
translational modifications LRRK2.

The method of any of claims 17 to 19, wherein after step c) either the LRRK2

and/or the proteins being capable of binding to LRRK?2 are characterized by mass
spectrometry or immunodetection methods.

SUBSTITUTE SHEET (RULE 26)
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protei ns being capable of binding to LRRK2. 19. The
met hod of claim 17, further-30onprising after step c)

wo bm7det7es m nati on of posttransl ational nodifiPeL/EPNS7/052357
LRRK2. 20. The nethod of any of clainms 17 to 19,

21.wheTkd mettiddeot siiyepf che picchding tchemb RRK& canthe girotiken of a protein

pr oér%h%}%tlgn gg%igsa Hl%% e%s %% h%)tlvnsq n{é%‘[ ie%stLA%R@ll%aﬁttamu%% LRRK?2 and

neth@@gtmﬂ&ﬂThe nethod of any of the pr ecedi ng clalns,
wherein the provision of a protein preparation
i ncl udes the steps. of harvesting at | east one ce

22.confbg AeHpd oty odibe Piesedine changarhiereip she stgps ﬂfe'thﬁ dgrmation of
of  @RVindl lighed PI-eREK NEorh ¢1ax A paMemed Anddiesshepisy plysiological
(0]

the formtion of the ind Ilgand 91- LRRK2 conpl ex are
per?ﬂﬁﬁgﬂsunder essentially physiol ogi cal conditions.
23. Use of indol Iigand 9 1 for the identification of

23. LRR&ge ‘g&% lﬁlfgtal;lﬁ'gl "@gﬁgﬁ%n oﬁm l’ll&t(ligétl cgﬂl[ﬂgur?ds

1 for I catl on

24.  Use of indol ligand 91 for the purification of LRRK2.



