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WD 2007/ 104763 PCT/ EP2007/ 052357 Met hods for the
identification of LRRK2 intenacting nol ecul es and for
wo b@7/1pur63 f i cati on of LRRK2 The present i nvenPCDBEP2007/052357
relates to nethods for the identification of LRRK2
interacting nolecules and for the purification of
LRRK2 using indol ligand 91 as a |igand for LRRK2.
Furthernore, the present invention relates to
phtethedsufor the identifiostion drisRBEZpntegactingsmolecules and for the
I nteracti ng nol ecul e @ﬁﬂg eat ment of
Par ki nson' s di sease. s"“%hf%ﬁ‘f‘ﬁgg’ﬁt 2sease (PD)
[ OM ML68600, Online Mendelian |Inheritance in Man

Thé @ent invention relates to methods for the identification of LRRK2 mteractmg

mogtspfes et SRS Bifrafab il RS Ruts o LGRS LiEafT i R

Fuiamacy, érd pregbnbinvtié rdegessan phammcodticdbpanpeséticyis comprising said
. t e basal
mtég}gﬁg%% O e STRATRL P e Pt 50

years. Current therapeutic st rat egl es for PD focus

Va ) SHAS k 1OPWA,
mopaheﬁrtt@rdérhﬁaﬁctréﬁ%cba}t tt@%g@ﬁ&ﬂi@yoﬁd)p@ﬁﬁ%r@b dleurons within the

ef.fect b fle |
st R alsrt Of WS GTERR B Bty R PPl eYer B9 Sears.
treatnents addresses the underlying problem the

CHHE 1 ?gl%ga?)ieﬁ{t?c lsf?e?’t?glgg g0 @M(Fb%é Ig[%: gpﬂﬁg r&p ?edd%ft%aﬁ‘ley gverity of its

ni copat ho nponent’ s
sym@t@@s uskigr elopgmilersie c aradicationss i (sed é@mdow&@irl@ﬁ@paé Although

‘B@h&itt @r ﬁdti@ﬁtsc hh&e rﬂiédl&ﬁ%nﬁ rtﬁs;ﬁzﬁ}f dinade tRat éffe@ﬁs and may
Par ki.nson venment disor pmare
e‘fn"é‘é?t 11“ Hgeotive ﬁ%?r PrReRaskirabEry ( (N§F‘r6%%§§ff8?t sy treatments
addréegediht yan&e’ttiruﬁg)prbbkﬁi thengbaleidivd hss alf doppiniirgioBeions.
initiating or stopping novenents. Their pathol ogical

correlate is the |loss of dopam nergic neurons in the
Bradhs ttherei ae ivgr dini@geibntbgidahickinpsmmts otliPEk dgest.i here is clinically

deﬁ%&bﬁﬂkﬁ@&ﬁ@ r Ees%g’r)énh@ Ger] SHELC @019{)1‘1?1618 G éﬂﬁﬂheﬁsfegtﬂpes of the

neurl tes I nN"survivling neurons
Parkipsprial mancarenagipright Thens arop rﬁstlﬁgdéermfd bpqdafk@leﬂ% (slowness of

mokBabmali Rigidithi and tioRtuadld irdtaBhay,s ¥nUptaBioms Batlh@iaqgg c@l stopping
ns of Dre r esen

definit ui t. he
o Pl o S G O G0t T vl Bt BhyloPAMEFS VicHigns in the
subrstagmalmgnaeSemsl Pmmbmecmwm;dnsnmgﬂ@tl posintorteas by aind presence of

Le\kgtbg&tes 2hd L%&% nﬁﬁlﬁetlég ?I{]Sc’urgl%%;%e%gog 29%256 a'léénﬂllt't%!:ellular aggregations
of hpidhang ymﬁ@ne ineluseng ublqultlhemdwhdfa yynueleinn Paiiglogigal dafmitions of

PDNRGuird tHeEHRMncY 8RMa$HHA&SRuclein-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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conpl enmented by the discovery of the proteins DJI,
PINK1L and OM /HTRA2, all of-2which are associated with
wo b@7mi47exhondri a and have been inplicated i n pel/Eptoar/052357
pr otection agai nst oxidative damage (Abou-Slei man et
, 2006. Nature Reviews Neuroscience 7, 207-219).

Gemczqugénﬂcga 03 PO BERONLOSRIN,: GENBLICoLYHIENERAR repe
pres nted at nut At ons of Ot he

kinhgsu (IriéRKacs'ynpemé}arda{ina agescau(dsRRIP domimonPipreviously linked to

thePAN1Ea% 'ld}ll %1&@1@2 AHLARAT B ééﬁﬂ?a&%% aEIQuRf BY 5 8%Yof PD cases with

l'i nked t PARK8 | ocus. LR mut ations are
a p@%lfw?ré%reay theﬁt%nxc dithtveroplss 1@6@“@@@ i sppyadigs@gesyliRKZ encodes a
largkoﬁiuﬂth ﬂ@mﬁﬁmbl}o)lelﬂltﬁzltodfdhsw%n f Wetcemalab QedciRntid r@@atksNa GTPase

ROYPEDR ipiRe s BiitgePeraingrarproRitigar Fiad hitise IR and C-

termepe Av 940 aeﬁt%a(s’s"msaﬂﬂ?ﬁiz(ﬂfhld a0t n Nearomni 44 gON-@Ot iZwapech et al.,

20%%8@&& leéF 2§(§1P E%l Zli‘&%te ar(cIM%P ﬁ%ﬁ@ q%ren%d bR g}(ﬂéﬂl product

g 60 i 1shBesiualnard “oqa Naimbhe HEMOGGLA 67 protein was

latdRdesandRuzr@and col | eagues named the pr otel n product
dardarin, derived fromthe Basque word "dardara"

meani ng trermr but the protein was |ater renaned

CuﬁBRlSZ litt€ fsﬂﬁi@bdnyabé)ht LR|R$Q| fimbktiewnbuagrolithidaRREBsciwimiohs Bive been
onse

mad b B Gt sSSP SR a9 e HHER fifhsh tag i capable
of kitnplsmsplorglation bl al., 2F05awPNodhd8phor8A2ata8¢nA, Gleeskner, ct al.,
20(%t ﬁhIEO 6§QPSGCI&!}IA§|51% 2%@?4%'&;6@1%21&5[? O&F @eét alPldescribes the

purpfm@rlp@ afireppnyiEBant d{RBK2 vy g E@B of WeSPGQ\ﬁc. amtkbaﬂy ofowgver, the

amb@RATRIAAR bblafRYZvaiveR; §hgr hel p of a specific
anti body. However, the anount of protein obtained was

very small. Significantly, three PD associ ated LRRK2
Sighiftcahtly rthree tRip associated KRRES emdatigisntwdGROM Kinaadomain (G2019S

ne t Pas 441
andll %%@Z@aé ﬁ%‘Z an I&ﬁC% f&%%}_oioﬁagﬁ g(g'ifl 42 1 é 1ncreas9 LRRK2
autdpfrsplaorylagei.n saggefSngt RO mlormm'man gslmof+fnm§em mechamsm Indeed,
ov&g)%?%BBWIQQIQf YWQI éw&u%ts%m§ ﬁﬁﬁéle{:ﬂf to induce

I's sufficient to 1 nduce neuronal genera
neyron P GiGENCHYIORER yNQUSE PFIEREY ﬁ@@ﬁ@ﬂ@u{%(ﬁﬁnt&etéﬂ 200250@%%3 102,
186MAR6L0R, 18676-18681). Mbreover, nanipul ating the
ki nase activity of LRRK2 by repl aci ng the ki nase
domain with a "kinase-dead" mutated version bl ocks
Moaréveref, mnarm;tdlalingahe kimabcusitioity o6 HRBK 2andregmyg shekinhse domain with

“%ﬁ%‘%hd %ﬁk{i %@on%lg(g%é@?@agho 1}&‘1@%&1 Bodils A delays cell

deaélbst@wv@tlhu@m pheoegiEnes afhP (irggsse ci alhi 2000 Nsurgbidl. Bis. 23(2), 329-
34 15 €hiidl ok S R@REUIL 61s ARR MiSasE Hhibitors 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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patients with LRRK2 nutations and presuanbly al so
sporadic PD. The recent disedvery that LRRK2 nutations
wo e@d/ 104063 at e- onset PD wi th pl eonorphi ¢  pat hoP©OEP2007/052357
i ncl udi ng al pha-synuclein, tau and ubi quitin pathol ogy
In pkaceEshd RRK2, thpfetlsaamed formpravidongr Hifﬂ:cﬁ@&lmethb@e fertht ideetification
of g@?g@#{%{l?g g(ﬁtg 5‘@@5‘ ag ¥vell 1;9 Fo%fn%éﬁmgffg{] t\"f}% Ie ﬁgﬂ%ngﬂ' LRRK2.
neuroprotection in Parklnson s di sease (Taylor et
To & ompl O%Q)@iﬁi 116 61oES ik MOLRGA OV{@QHE' D irck2aspd&- §2ﬂethod for the
VO 3 4763 PCTI EP2007/ 05 I'n view of t
1dea%%%0nt0ﬁéla ERRK Hintraacing @Pmppwl . @PHPiERg g@tsl'[QPé Oifret hods

for the identification of LRRK2 |nteract|ng compounds
as.for t hods r th i i on of LRRK2.

To DonedRiaehoRid Birduafon et RUEH AR e ovi des 1 a

flrst aspect a nethod for the identification of an

J:Jh*ta%'ilﬁ% é"}gfo&?@r%g%u £ QAR ihdd1 9,#1&‘@1%3 Sile%Sl%}l a solid

pro ding a aration con
cont acsupngﬂmnéermoadlélpns pilapag dhd amajierhof atmmﬂOI ligrad @ 1-LRRK2
91 i mphidikzed on a solid  support under conditions
allowing the formation of an indol |igand 91-LRRK2

conpl ex, c¢) incubating the indol Iigand 91-LRRK2

conpl excibating ahdind€lniadPOURRK 286mpldx wdeit £gilmédigpound, and
whet her the conpound is able to separate LRRK2 from

the imobilized indol ligand 91. Furthernore, in a
secdnddagpecing whethemitentompoundl &t eklet © sepastthddRRIEZ from the
the idgntidiii &?h&&i an a8p LRRK2 interacting conpound,

conpri si ng the st ep a) providing a protein

preparation contalnlng LRRK2, b) contacting the

Fuldi@iBid) iPh %@h@tabﬁ&t Whd HlVbﬂM reldt@and Bdihbdmahé i@ fication of
solid ort and wi.t. | ven conpound under
an ERRE Risracting Fowprnd Rampiiniate ot an i ndol 1 gand
91 LRRK2 conplex and c) detecting the indol |igand

RRK2 or. athird,
pr e%erl?ré)g ag ﬁown%ﬂ%gm\l}%%?é@%%b% R%ﬁ% a net hod for

the identification of an LRRK2 interacting conpound,

congy | tihB&h AioR WA idiad; it GHoBtI, li
o P S ER R Flnnl PN (A AHE R bR a s
one al fuppeHt awi pithiargiven gqnpanad 9!!! ?rr?ﬁB@PPFSz@B)VGﬁg the formation of

sol i d giipaerligand YNIERRKEDBEInplcRdal | owi ng t he
formati on of an indol Iigand 91-LRRK2

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,
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conpl ex, WD 2007/ 104763 PCT/ EP2007/ 052357 c)
contacting the other aliquot4w th indol Iigand 91
wo powhod76zed on a solid support and with a gi RENEP2007/052357
conpound under conditions allow ng the formation of
an ¢)ndaintdctiggndle Q)Ihdrm@ot:@wﬂt éndol dipdnd d)1 deinebitizod g a solid
the a 9 L ml ex; fo | .
St epS"%u;éBBrt %ﬁd Wntﬂ %V ﬁ&%&ou )1(1F At ofl%lglgtrl)sr ﬁe(llsogvnl{tgﬁt% fofhation of
i nventalrmmdoll1tgahé§1+ié°efhK%u®mplesj angl y found that indol
ligand 91 is a ligand for LRRK2. Thi s enabl es t he use
of indol ligand 91 in sc¢reening assa
conpet tlﬁttt%n@s ithseHnomgt & §1pk ligand - L .%ﬁt?é%@&glect By steps b)
the puirdfd)cati on of LRRK2. The structure of indol
l'igand 91, (5-[5-Fluoro-2-o0xo-1,2-dihydro-indol-(32)-
yl i denenet hyl ] - 2, 4- di net hyl - | H-pyrrol e- 3-carboxylic
In theicant¢d ofalnd presenp imypytion, dtrhiad ®¥en Jusprisgnghe found thdatgndol ligand 91 is
: oMpRKHd u L UCt L II Si I t Do
2 @Eﬁé ﬁ(ﬁnase [ nttrhlélet%f:)ﬂ!r;ﬁgé g%t lléS%t ggﬁl % i &{“Leﬂf Rsays, ie. in
corppryRLve Jerepung asheas W@l asiin p@ﬂlth dyr the pu@ﬁcattogawﬁ & RRK2.
can be covalently coupled to a suitable solid support
mat eri al the rima am no group and be
The hes gt i Bob; Atgﬁﬁ% pHot eine- T lrpre-5p¥ ‘A Eyqlfp 1nd01-(3Z>

yhdldﬂdﬂtbthlyl]%Mtnﬁéthylsltﬂi@mblebﬁdarbﬁxylﬁx aoyl Q3 hmlﬁii-pﬂbgil)%nde)
ntion e expres 1

aivf i B, o BB bl G ABEERRE REperk iR AR g inass i
Sutiontt (ShHil248; Hameet aho2 08¢ J.| Mad eChenprdét éi Kbl {19)clmdpl leghntl®1 can be
cox%a%tr%‘d&I E}%Q&ljﬂ) Qgﬁthalgfé %%d%ﬁf)}% rpﬁlate?ﬁl X‘t]!lécgrl @Hyl : nth gﬁ)up and be

e soll uppor |
usedfgfg)r Wg\igo glthya@ﬁ(lygd,l@g drotgins ng%Psy]_tﬁl m91 is described in

Skl %&ﬂo?diﬁ% to QheC aveRNtr, (RE eﬁﬁe&@orﬁeﬁlﬁbﬁllg&&ﬂu@l” also includes

Accor din i nv t| 0] t he express].
Comlmti@ g‘B’é’émﬁof o eptlt?é 2597 H E}FBt%ﬁVﬁ o liksy, preferably
COLEJIl@iutroethB Nilﬂtgr@ltSﬁ)otabeﬁmg’lpﬁﬂt offiald yycﬂnctsttmetud&[ fordirnkdge to the solid

supé)oﬁr '?}ipu’:alﬁi hrﬁwr 22}? fll one‘:')alcﬁbadan\%;olrf\gzg © gggtg)éﬁs Gantgenrl%oédntam either
a carbokxeior aamlcelatttfvatgrthwbrl di zes to the nucleic acid

encodi ng said protein under |ow stringency

conditions. Preferably, these | ow stringency
Aceqididet oot RrAeny deyCH{pRi BE Z2PresHon n IR fé@es not only mean the

pro€@iii sHoRg ADb¥idieE mRmudlsoSX fﬁ@@ion@@y M |d%r1{7@ﬂve( freof, or a
DTA, 02%/& PVP 2%

fung ity asls SR K56 hag 0@5@/%?%’%9% o § et soded by o
nucdeib faaltileth:itdtybﬂl&zéi)tmtha meclaic #QCncodmpisag protea et &yw stringency

oI9S, 0T By e
comprising 3§ Yoetormemivsi $Xi HYC 00 M SBG-HES (ph1 719) S- 1Ak , 0.02%
PVB; 60028, BYIAEDDA. uoARd dbhal e PREN{AN sptrR 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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hours at 60C. Moreover, according to the present
i nvention, the expression "LRRK2" includes nutant
wo eoona 04063 LRRK2, preferably such nutant fornms mi/EP2007/052357
observed in PD (in famlial fornms as well as sporadic
fandBslesytosdvutl addintinsnti PDt (Vécst RRIK2, §O08 PIBAE bER Nl 651DVI684D). More

/ 7/.05 fam|i al
oS actmn UG Ry 6 e g o5 kon NS 102,
_16842 16847). Mre preferred, these mutant forns
Thé " élﬂég%nﬁh@gtlcﬁl @%sﬁﬁl‘[ﬁﬁ' @26}586‘% %ﬁ§ ofTﬁl% §otg Ifl%aﬁ’éi@tl?c’observed

acl ubstitution one npst fre

S8 JEHO Chilk AN IgC KAy ORoISFuIRI MogDgs: |37rT6rag. The muation is
locMedl Q@tﬁealhnﬁ@dd(ﬁqhd’l@ whthin 4@ofdtvedRbRnMtBE b&vatiSn loop suggesting

i nase. donmai,n W|th| conserved r
thal, S B0t O HERISH REG Y SR Bt B tng PABGEE b RpRm. Other
mutatienk diresedac PDvintpder®y 46 EC,| isI9Cednd RO2HE (atTabipehdbL Taylor et
al)machani sm Oher nutations observed in PD include
“R1441C, Y1699C, and 12020T (see Table 2 of Taylor et
al.). Therefore, in a preferred enbodi ment, the

Th&éﬁ@%ﬁla%efe%%&boain%&t iRelk %@WE@@@ aRBQEﬁhdﬂcs an LRRK?2
havi ng mut at i on.

Profgep élabipgfaeﬁng%S Ii#f‘élceiéfdﬁ%g o 1Dk AP ViPi Pidiadbly, the
exprissloMKKRRK Tt glsd invAdengn QRKIQP ptdi€infhalingwne @ rsha@i®wing single

mu‘é%?%é?%ﬁ?%cﬁ%@d #r R ety pat hogeni ¢ am no

acid substitutions have been identified in LRRK2

FuI%% éfér & a&élmogaq Ig.rt t-l;re %ﬁth' ?eﬂ\{gl_la%‘ﬁﬂl) ae[cu{v%gbsq tlﬂﬁ)ng'zhave been

see her ef or e,

idepi @dofry bBRé@o H?érﬁt a{t%@ e%‘?@ééﬂd\‘ldefiﬂwe%ﬂll@%lz 76-82, see

esﬁe&gﬂgg%sspn LRRK2 protein having a R793M Q30R,
R106 1096C, 11122V, S1228T, 11371V, R1441G

R1441H, R1514Q ML869T, R1941H, 12012T, T23561 or
Thé2R8& Fn utrafeiod cnidodienenprteé expbbsyon tTTRRE2PaBS Sheltdes an LRRK2

. " al
protei';ﬁﬁfmg 3 ﬁfb3‘1\ﬁ‘ C(#)é‘f’(ﬁé Rfher KO foRiche g{%\h g]gg%T Og%g{;QRl 441G,
RIS1IGH6R ]S MI.Q 1M1\$69$1 Roig# 1 H1 136121, T23 5% 4drl G23RIR 4 wfation. More
pre%‘?dllﬁghe '@(El@gs-ll_on RLR&KD &f iln%-[rde 2 IRK 1P tp%tg’ﬁg’lﬁwﬂgnone of the

I hvent| on,

Rollgr BElE GREEHE R A T, ORESED R 10630057 e, 11 HRY. S2BBR 1371V,

R19410, IRl 4an BSRNS 14Q1\W8 N869a RG &40 IRE2 O BT, annBell M dB8aRY
proteln preparation as a starting material, as |ong

as the LRRK2 is solubilized in the preparatl on.
In thx amphe@s dfnled indention, 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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a liquid mxture of several proteins, a partial cel

| ysate which contains not alb-proteins present in the
w@eadogitowab3 cel | or a conbi nati on of several celPCT/EP2007/052357

| ysates. Partial cell |ysates can be obtai ned by

i sol ating cell organelles (e.g. nucleus, mitochondria,

0 f

In gdcfi)t?o %?&elngpre%ratgor?‘sé céré %Pa?&p l?ﬁ/ ?%ntl(g)r{a?gg I I3911 efctracts thereby
enrmrtgoﬁmﬁ@rtypftseof Boleatsi &mh @b cy@plasmigen em¢relsraa¢ erdtmw(\Chapter

43 @uﬂc’@ﬁul@f tlzre(c%ﬁ‘ﬁto%r oft T?ssﬁ’é" aniilaS @f”Cgtgﬁ‘tnPMt@c%ls 1n Protein

Mammal | an Ils in ""Current Protocols in Prote

f
3619&9 nE@lﬁors E{ﬂ’hﬂ@r LoligamrBe Medpyrgahliddseh: Rhoegh;rPﬁVlde%Delcher
Pall T. RViaggéld; Wanely dISWN: Sp£7 ichepwg-g)Paul  T. W ngfi el d;

Wley, |SBN: 0-471-14098-8). WD 2007/ 104763

PCT/ EP2007/ 052357 I n addition, protein preparations
Furtlammbee jproepapegpatayiofy foti tariyt ilwds odn bebiedefety: dbtosl, cerebrospinal

h i.chi peci fic types of proteins such as

ﬂu@yﬁ%ﬁpég%?gﬂgﬁﬂlynﬁfane proteins (Chapter 4.3

Subcel I ul ar Fractionation of Tissue Culture Cells in

For g%ﬁ'n'iﬁ@twlﬁﬂ@teﬁﬁﬂfc? lﬂfsﬁtegr%tjlﬁﬁdﬂ fro%?'d%ﬂﬁ de@éﬂtﬁ&ﬁ stages or adult
|

stams ogﬁléqd@h @;ganm@g@pchras W tﬁl@gqnépan Wapeély In p(%%q%pn W%)le organs such

as Reat/dissk4R88rdh mlEeJ barheé ﬂIH@)uﬁfeOdejrBteﬁf pRpdratiodN ThEdeadreans can
erebrosplnm

body f.l ui,d
alsq Bpers o yiRan AR B SR e SoarfGi o ol & whol

enbryo | ysates derived from defi ned devel opnent stages

Fuﬁﬁe fg the @rto?egl’?ﬁ eg)%ra%g %Ila%@?g)'r i t%H%n%ﬁ‘m %L Iﬁ@%wh has

can e use tion ans SucC eart
beet; isembimaniehyopiodiess. Meihexds fasehe predustion o brre¢aapkinant proteins in

proRE€PAE adrido %ﬁkar-yr&ﬁ;s &ch§ A SwiRLY, e@{aﬁﬁsﬂéﬁ E@Hef uged PRoduction of

Re(\‘é{ﬁl%ﬁ@]:t (i())trgggfrh o lﬂi(c)eg{t gfﬂo‘?ﬂlglﬁ;ﬁ@{eﬂ% [’gl%(!hg)rs John. E. Coligan,
Bepmdpduaih, Hiddeont Riopgn gDAWRIRKE . Bheichern®sul De®ingficld; Wiley, 1995,
Iséiﬁ%gzilg&kg%y produced. Methods for the production of

I nant” proteins in prokaryotic and eukaryotic
cells are widely established (Chapter 5 Production of

In Bgﬁ'%ﬁ%@ %P&boﬁ’fn@e!:n@'O'T}Sth%1 ?netlgﬂirs rcﬁﬂt‘he ﬁ%@iﬁﬁl ﬁle' ﬁoﬁgﬁhe&ﬂa protein

ence” ditors
preppigtean anlqdp@ @@hste |harthngpeg|1%eﬁgpne q:eéluqonﬁamlw }@’fl{l(ez and lysing
the\8tlley, 1995, [SBN. 0-471-14098-8). In a preferred
enbodi nent of the nethods of the invention, the
provision of a protein preparation includes the steps
In afpréfamee smbodineht, [tkastll anparcef b cetintudture $ygtebhRRKP neettcbds for the

haljvé(s% iOPQ cell I)lli]teof%eéell ‘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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In a preferred enbodi nent, the cell is part of a cel
cul ture system and nethods £3r the harvest of a cel
wo@ei070064763 cel | cul ture system are known in thePEr/EP2007/052357
(literature supra). The choice of the cell wll
thendesintd theqpende offedthecepspe@s braom tisfucLIRRKALi-nsivdegantrahias drugs).

By Snlie LR S LB ShEED b BUALERPALY yREERER: he

or Assye weH heednalysed an mlqhathleeu@t @ﬁfftqt g obyesvedrfcfeodivetissue for drug
me@BbRQHS of the invention, nethods |ike Westenbl ot,

PCR- based nucl ei ¢ aci ds det ection net hods,

Nort her nbl ot s and DNA- mi croarray nethods (" DNA

Fuﬁlﬁ'ﬁrﬁh&re) itk @visheedswithiabhe pfe@erﬂﬁﬂ&fntfbﬁ tRkRttR¢ BEINEontaining LRRK2

e BB ot BB B P e PP BE ek T ko i

theianf. [Foe nxaaplbya bimpswmrzpdniagnashc tphacedtnadiped Ld otbthi@ 4 small wmount of

t1ss'ﬁ£>f WhRRY %IP lthéh %%V 1[5 g%oglgal?f \ﬂﬁ%hﬂz Glcal methods.
e se ected | iC

ell's or ti1ssues w
Bl@@@vmeommtapt:fp/ Eip2oe7/ 053E% and tshge dedibqasel uheksape wvilpate and

moﬁft&qﬁ{l aescat (€. 9. brain tissue for
anti -neurodegeneratlve drugs). By contrast, for the

el uci dation of protein targets nedi ati ng unvvant ed side

It 1§Eﬁ@ﬁlﬁ1ﬁls§e|d8)v1@lﬁh|the Presdnt SIS tivh kHat bsa.tmadtrys@d)fim e one cell,
the C}}Iﬁ% 1SsI de{ogt%lfgﬁ? F%lt%neo(%éfyt %]g)gvr%&gre ?t iis lFElHlaglyeIﬁ egrgg élgl? the cell is first
harwestdtl andtthen mpesity lyisedcent i on t hat the cell containing

LRRK2 may be obtained froman organism e. g. by

bi opsy. Correspondi ng nethods are known in the art.

Metinds dathpilesis al eflls sy knevmindthg godtanya grédddigar sample greparation
fort e OBkALToR SEMBlidn, 24U ﬁrﬂ@cfanh'@fSN@clei’\m&d% %ﬁpt%hﬁnatpeSample
exam n m.Scroscopi ca or . Wit ods
PropgaR dSoMpigics tRoRE rbaifca $1g masgwos Sl %@ﬁafn weagh Mitra,
pris IﬁEB‘éa@EV 13b8456alonting OSBNalOUaI%7SIm) LIWIIdmeffdfeug cell types and
‘ussur cal e ne e tzhcth%ev d erB 'ﬁﬁ %&% ety I'(‘elf‘ aﬁte?—égﬁ%%g%nﬁzeer), ultrasonic

I'nven
despdegrators, mzympslic lysss g@rtefrgfmmde g4 MR- 4%n§1@n99| ¥- 1000 WalAPS, SDS),

osrhdtid shofd lt‘éﬂe'a%dgfe%gl‘ﬁ AT tﬁat\l@ﬁ%/ P8 c6fblnalisn bf fh%#e methods.

harvested ‘and then Separately |ysed. Methods for the
lysis of cells are known in the art (Karwa and Mtra:

Ac&RiRko picePaihalid 8Nthefifventibe, tﬁéﬁﬁ)f(ﬂ@hlp@épardtﬁ)@ 1§tt>bmcte@adth indol

rification of Nucl e Aci chapt
e b onnt SHBLs AR ine S PR e e TR Gypagon of o
ind2DgndRdiLRRK2 Sompleat h Mtra, print | SBN. 0471328456;
online I SBN. 0471457817). Lysis of different cell

types and tissues can be achi eved hoanenlzers
In the pgesemonventionothegerni Zemylol hgaﬂﬂ&éoTnR%KZ deniptaxégicaetos 8 complex

wh@r@%ﬁﬁ@tl&&l Y3 iifteradRLGITIY BRIRK X @.09 by NEvAlOat off o@pr&ek@8; 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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osnoti c shock, repeated freezing and thawi ng, or a

conmbi nati on of these nethods8- According to the
woredohoasedf the invention, the protein prepar abCDRP1087/052357

contacted with indol Iigand 91 imobilized on a solid
imaopifiecd phasdend pontng itenlys@t loaw ngint dretteo prEtirahembodiment, it is

alsé) r}l\%gun h ﬂ%?ﬂ}%hs%illg Rﬁﬁ% 9{%85%1F?16%nfép§ fH{%%ﬁ‘Eitwnh tlﬂe cell lysate.

denot es a conmplex where indol ligand 91 interacts

In %%Gmtkﬁ%’f%on %ogalelgyblﬁ(ﬁﬂgltﬁ@ﬁmgi&?e HIRwden RAR @1@5&[:191 DY LRRK? is,

non- coval ent bind I nNg per.son Wil know
c. 2wt drdass Npdregembonds. fafﬁlmnheawulﬁte&ca%ms P C@waéwflﬁ%ereof
formation of the indol |igand 91-LRRK2 conpl ex.

t ext sent .| nv ntio
n b e hr

Polngimtate Rl SRR b Y ol of e Gl igd 9 JI-LRRK2

corplck lad@perﬁbrknedamdet eonstiallydgrysisho gi¢ul suoditibos. fitel girysical state of

prope{%r?sf @gg@: %ll? &'sf@escﬁl!)%fjlv :l%éﬂys hm@f‘%‘% Rﬂ@'e '(gtﬁalp'léég qs L% 1.5 in:

JuapQ G7 BegUaa®, PMEIFE@ESQW/ bsz@sﬂarfqﬁﬁoﬂmm @lrpm@ét Sahevartz, and

K cRQuK Imgyarhsda! Ye%l@t) Q?vg%ng Mgmcbz@ ﬁn@&zh%zeg)e §8ht © 2003 John
S |

I_ment t
Wlfeup%oﬁpn% Stnep A Sights | Eaened. Lo ton@oalogat o8 copo1s000ntine
Pogtidk|Ddty: hg 200 1 Brirdt PRbE@Mbe Dat@fOdister cCl@@8).ent  bi ndi ng,
t he bi ndi ng between indol |ligand 91 and LRRK2 is,
e.g., via salt bridges, hydrogen bonds, hydrophobic
Thé repetasicig mlnéerocssanttad)llybplmsidlwgiczﬂhmmons hay dhepadfptagedhat the

inteﬁ?%g%g %g&;e’eﬁﬁz%hg eQ,fellgl?gpafFr)aggdf'ﬁB@ 0 gh &gﬁl% th 'T)QQ:lharacterized)

ande pEipedlly mogn@gﬁeﬂmt edriapeh G‘ﬁsPOSFHT’ée phy shadgal conditions.

“Es%Elﬁ s1§[ fal B&ld‘ﬂ'ldﬂ%" ArCRkdruliaStheRSDniRRHs Whl(ﬁeérﬁt )present in
thes%?l8 %&&Hrﬂ%?ssqégg% <GB They (BFRGF e Bhwidlagical protein

coﬂcbmmtfmppH §dhMcbﬁra‘t@ﬁﬁbuﬂﬂﬁ'maﬁﬁd‘ltyl\dnd\immdms(lzed&al) mod1ﬁcat1ons
of tjofejﬁrrgtgw Frr“%tl%%gons 'tenr}nﬁeelslsel&l%ftﬁ}z ?)E%stl(ﬁgg eslle&\lj 81(091 240 oes not require
corrdmlon@o,@_lmmzumsl@se gtk @r@mmiivmgeorg@ogm, gheDedtan th,hysample is

der%%glﬁ)ﬁt' éaéenﬁbif% bCiRfiko @orﬁ?ﬁﬁ cg:éo‘ﬁgﬁirons El%ggio cell-[lll"ﬁ conditions. The

cont actlngbun er._essentl a ysi ol ogi cal conditions

perpeisskihed indheat g8 Qﬂf@prS@h@aP{%erﬂl@tr%mWS%ﬂW arisg due to the
expetigRA séthg Galdh \pﬂﬁ@@hﬂiallsmez(dl to Rss &énemwwmﬂldr@ P@r example,

thepgiGRRALS Bié%%%w b0l Voot oenembmagy afieh fne and
propépgsigal sagiptatromaniivihg ormfusar @ay rdgaire abnditiddsogkach are not identical
to ‘[(ﬁg gﬂ%&&i%g&amnﬁﬂ otk ?0 rdelﬁ %llrﬂé ﬂgﬁmsrtn.h gu%ﬂé@k%}ﬁd‘[fom of physiological

cor@ﬁms cfpbglia@‘raqmg) ﬂ@t Igﬁt;hodsc@fh‘@g mwegﬂp@ rvill il apparient to those skilled in

thecaﬁ‘g ﬁ?d“afetaéﬁc%ﬁlpagééﬂftﬁfr the APAE It ¥ ARy PRSkiold AR | BhHBBAY as used
nodiricatl ons

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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of the proteins involved. The term"essentially
physi ol ogi cal conditions" de@s not require conditions
WO dentioaged to those in the original |iving orgeei/BP3007/052357
wherefromthe sanple is derived, but essentially
TricakX100)kencofiwh bé quna;emr usedii ati abtait @l.@Heto % eypicdipr 0.05-0.2%
(Vo(fu néjfvélul%gz Fotrhgnetrﬂ ({%1 cefs lﬁjle %o?lgwn{g,lgurt?etrgd' %ngl;//\%us| COn8{t18ns may be

incon
apnlmablhew@)ﬁ@emi\/h@rﬂ(%u SSSéJt miy Wh$ dHCwipHS-8yv ethueptiopal eddition of
divhRni @a%%n 55 /bl K8 LORBdk ARG or RAH- 10%1@(['@9& ents.t he
event ual necessary di sruption of cel IT's or cel
menbr anes when taking and processing a sanple froma

In ihle\Uoﬁ@deSigt&B lpﬁéﬁbﬂaﬁvérﬁ@ﬁl in€oCR: kit91016 Smdbalyedinog ailid support.

to.t he si pl ogi ca ns foun
Thichighgt dB i POETE vl HauPBRIE. Braph o PeTogRarolved support
beingable to omaobibive pr@mall nwilevglet lh’ganr,‘rehhtsdarfmcfe the invention
will be apparent to those skilled in the art and are
enconpassed by the term "essentially physiol ogi ca
Acewdigttp arfgrthergpresuad cpdedinient, |the self ortjig sqlegtadofreya the group
cordREigE F Qgﬂo&h ﬁ{odﬁﬁb%l 48T, s%§§e§8§e' @éahé/ (PRYNHY-29#vaRH sepharose),

con u&;ons elates to cond |t|ons close to
latexp SSg*F eoAfdePEAgICtisPadclss. found in natural
cells, but does not necessarily require that t hese

c diti s ar.e ident efer es tla
indGPHin OF i it Gilbe soh] bty e§7BG0Yhighgovatenty
NOD-rcoment bip#ing .ibel8des, bidngd 54 barioh ﬁﬁﬁ@ﬂ.-lfg@ndﬂ\blddmgl tondteptavidin
nmﬁﬁ% on (e.g. My++, Ca++,); nore preferably about 150

G or KCl1, pH7.2 to 7.6, 5 nMdival ent cation and

often include 0.01-1.0 percent non-specific protein
Pre{@allly, BV 3gaﬁd 0O ¢RAIchL Y eb @Il ELhtthé gdlﬁﬁdihgg&?‘ 40, WO

20077104763 PCT/ EP2007/ 052357 Triton- X1 ) can often

be present, usually at about 0.001 to 2% typically
BerOfhe Qodpling Vel ek yod anmdhtaif-aotivgenarpssuguasdtsHS eCaibbédimide etc.

o GBS RR LS50 AR RS S PG cop o st o i
soligi suppop by shieekt eadpling éngotsinglfungtient geams onghs)s anmlbersulﬂlydryl-
carﬂ@;l exk?ﬁ?d;@i 0T RicBPE 0Ly N QRO My ﬁ%?fta‘ﬁﬂ %ﬁﬁrﬁhrecﬂ E‘o&p‘ﬂ‘ﬁg (e.g. via

resent |nvent|on

blOtlﬁqu@rlrlrtze@tg éwaépnélorr jtipchefh poimndol 1 rghrdoa;&;m?nqualent binding of

biotiA (& Bkdp@aVidih i dHEik BotsPlol $d1i8 Wit dirdcal pt es to every
undi ssol ved support being able to |nnDb|I|ze a snal
nol ecule ligand on its surface. According to a
Thé linkaperto pheedodidrsapp@irbadiriabniay im\rnevesdlezixdblermmiorm-dlavable linkers.

The gfgg\? g@ gn%r Qérbéh@eeveg i %Zg%g@(g %Vﬁ%% of trea&%hg%ﬁth sultali)le &hemlcal

ar ose, sephar - act
megeghar ose), |atex, cellul ose, and ferro- or
ferromagnetic particles. Indol ligand 91 nay be

rqt]%*]:pc o F()ilctgg(g}lé Hit?r?acseg lqug%n (glggf/) g]rdt@ hﬁéaﬁgﬂ%&l t(é SX ?(l}l gtpﬁpgggga{tenal are linkers
withi ndingmWagkbiret MRp@hlly Nihkets lhaga@baskboh& @ 89 9t@& 10 atoms. Equally
pre%erre% are p(gygthylenglycol (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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matrices. Preferably, indol ligand 91 is covalently
coupled to the solid supportl0- Before the coupling,
WO b@7med763 xes can contain active groups such aBCINERR007/052357
Carbodimde etc. to enable the coupling reaction with
minifniadd by gadding Towi hdels bf gerdgil eabybmodaupl edjusincnbie to salt

cor*c&!ﬁr%m%ypft%e WalgP(b rrect coupling (e.g. using

I'onha stch as am no-, sul fhydryl -
car boxyl -, hydroxyl , al dehyde-, and ketone groups)

Ac8itdinBYotRd icfeﬁﬁﬁca@ﬁﬁ%étﬂ&ls(@f e 11Weﬂt101p'tﬁé kdhd- cht QWCHl is either the

being covalent]y attached to indo and
detﬁ%wncwéﬂtwn%wﬁm THeRIIE2 (Mgt gpagt %t@t m@gttwb dh% dgfisptéqqn of the
mdehQﬁMﬂ}i -LRRKOQ |Cbﬂlp$d§tr(§&r0hd digeecst oip mthﬁoﬂ)l fhl Qﬁ%ﬂhﬁla‘uon of the

iy o P BRRE B TR0 Sy b Gewein g BBl

by enzymatic cl eavage or treatnent with suitable

Th% gatﬁ)ﬁl af tlgp@iﬁ'ﬂ?ldlgggng Bg %I?(K% ?t!ﬂgfég'ag&rh]?% & Ehg‘r:slg&irfdoars%ect of the
mVlsliltm@eeagl bavpeHomnad- by osing detddesh éntlbgdpﬁwhrchﬁdl dgaiest $RRK2 and a

suifdBMachRrkprng, of 8, 9 or 10 atons. Equally preferred
are pol yet'hyl englycol (PEG Ilinkers. The skilled

person will appreciate that between the individual
Angb&tiss @ﬂ‘redténeagmts]mmm abdénethdid &sftthen ussvaghikiogvrs ine®s art, also

hi
el G BEEERE i BEF e AR Y RuSiipeen . AniLRRIC
antitmdies rage semmscmlby aeatl (fant Koun Bidecipoivent lncofSantaeCruz, CA,
US‘A?' y ahéﬁﬁ@ﬁ ﬁtL tsh(ﬁre%&tldl & SpRQY rfornlébgis ER% %fo(r &xBmple the

I nteracti ons can

G2Q&&§/&E@IAI%@C @IIT¥HEP29 7hupstmgens wbsiryed, & fyyiliabdemey poWD) are
corh@¥RES1yQlvaliffl € (Asht, San Pl AR afgn)ad] ust ments to salt

concenfrations in the wash buffer. Accordi ng to the
identification nmethods of the invention, the read-out
Hosgt@in the ebtulebf theesecorttedricthird asmyct détlerimemaibh,oin iofreferred that

ct of e i vnt| the detection
Rkﬁa Séparat%%)frgﬁﬁg%h 5@% ?ex (second aspect

of the invention), the determ natl on of the anount of

Act&8inang ol n'v&?cﬂﬁil 9% g%&%’@k% actidl %ﬂsd%%%ys%e Gfi€ractions

I nve t|on ctl i.ndol

betwgemindgl he%lr% fﬁtjl LRRKR e This desherleg dpagre Wec{ ﬁt@bodlment the elution

of LRREDtfdM tHedmnidilped itdorgidakyo usi ng | abel ed anti bodi es
directed agai nst LRRK2 and a suitable readout system

Anti bodi es directed agai nst LRRK2 and net hods of their
Theisktian eak hovachicned be vami, noalspocificatdpeds dsadestrdtipdl inndgtail below

(ioﬁgz~I tsﬁ%éﬁ%%g—k @Qlug,f (i)ertergéﬁgp inead’éflittigh, fliJ HR"RSEENM Wﬂé{tﬁgt) a compound 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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anti bodies are commercially avail able (Sant Cruz
Bi ot echnol ogy Inc., Santa Gz, CA, USA). In addition,
waniorhodses directed at nutated forns of LRRK2PCT/BP2007/052357
exanpl e the &019S and 12020T am no acid
hydosisdbiid uhteﬁrmoﬁbs(ergv ed1oixamef aom Ieﬂk‘ylenfwlglmol)f d?’Diemdtering agents
c Iy v t
(Ch(éév\%eﬁ ¢ %aaﬂs C%kergr se 11‘0 thaLIg ssé)ggln%dgg(ﬁ t ulq:f%t as%@escit Review:
Subrﬁmtamen |An,v3ét0t21 I@mmumqafﬁrgyphwﬁmtcv&f@pft‘/h at LRRK2 is
separated fromthe i mmobilized indol Iigand 91.
According to the invention, separating neans every
In 59984 GheWRICHP! lideuppesy as Pralarahle foube pemaEaicd, Epebe gl material,

Thé irgangua medtitdls E&RK% dei%ﬁdsoﬂ e Ind@es of the ol &fppbFtREd are known in

t t the | | i
theiingf U Gntit Gl i BoneRish SO bo e 6 SbieByr Jug R can be
colordspeailime flovalyengls. hlscadesher Blggpebrti maﬁiaa]alsl mbelowith the lysate
corﬁ#oq{c%g% @E)rcfanlg%l hodat(\%f\'}:'g Hlﬁ‘e) %g;%fggndéltdﬁ epalré:][%ogl(rj gﬂse 's%@h as gentle
cengipidigtigne glay ybee n@FteésaIDRRKQ th@a@lnaqgﬁaRKQtetlﬁt ir eadlertied as supematant

AlERARGUNASa eﬁc deagd 'c@@%e udeHr dsh€d1id @uﬂﬂ%@t §QlthAWhB%eads can be
secti ons. Pon specific nmethods for destroying the

ehmwe@ﬁé&m&w Sam@ oM W@t%ﬂagnqm ICPn the art and

depend on the nature of the |igand enzyne interaction.

Principal | change ,.of ni stren val : :
tn e O bR P T R b e TR P R Bh ) & WSerminea i
LREU2t leds| beemrseiacadsd fioo vhirsslobzak BRRKE. Thisgety ewhylnglse detection of
LRtﬁﬁ&rBrttH@d al?ét dnzcﬁ‘ilaé LG o T plication of an

tion er can di ssocl ate bi ndi ng partners by
extrenes of pH val ue (high or low pH e.g. [|owering

CoRdaqidhtHS M %r&eﬁedvlefh'bbdlﬁ{eﬁts o %ent&iﬁ@tﬂﬁﬁnféfhotl@ Q)'f cthe mven‘uon

t ntration n
meﬁ?@éigo% ?&t&e% on %%rhaﬁ?ﬁ% §r fdbi ﬁﬁar%@ﬁlw@fﬁ Hro %WEFd Such
meﬂ’ﬁdQQ@e?/kithﬂzﬁ 63 tB@TdrEEﬂ@GHdlﬁc&Zﬁﬁﬁswdqwmﬂﬂahbmods such as protein
Squena C( | orﬁdn(te? ind degraﬁa)tatgotrﬁs,o%ﬁalygslsg Iy ntga}sgld Y& r?)fnei?% methods or
1mmu@¢de@§t1®ometlmdsj emekwmgmltifoedies digfpg;d 2F@-mseIARRI<2

Subramani an A., 2002, |nmunoaffinty chromatography).

In some cases, the solid support has eferabl to be
Prefespbly atl&RIEZ o etected| Balisd apgiel iof) L RR¥Reis dalcumtiga) by mass
speRBROMOES of REmbkideicdepen@iieds.t he nature of the solid

support and are known in the art. If the support

material is contained wthin a columm the rel eased
Theradearifiahticmant Ipeoteiao widc treads apeom)hmmu: fhabytish (marghspebtmometry) is

knocvélr?ﬁl tthg %{ts(gﬁa%he%l{gfett g[ ,'ngﬁglhig%tég (S stﬁh d(‘?ﬁ? all\/lann et al.,
20Qﬂe ggmaéysnb fsprefsinsuartd aotemnsl By roemt spcPiigacto nAn@yﬂ Heview of

BiRBCAREFY, a4 iand & RadediTREREd Althd Sxaflid &&ligd as
supernatant. Al'ternatively nagnetic beads can be used

as solid support so that the beads can be
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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elimnated fromthe sanple by using a nagnetic device.

In step d) of the nethod accixding to the first aspect
wobkoovhetrssvention, it is determned if L RRK2PCTEEPIDOBO52357

separated fromimobilized LRRK2. This may include the
LRE&ReThe oonept ol hrRXBtypic pdpeiddetsaicnsritet iiodetafl it e eammphst section.

Thé flfie‘aR %tfclfgg?%u &Y :ng/eﬁteg WRL ]E)rﬁ)[eagnvgrﬂ) quén qg&tltsﬁ%% gag‘udes are
detempingd ey ddBedsiresolt, peRRde fraquensicst e neptidgsnirorat ihorsame source

ro'télﬁ' dTQUBY r@at fhe, gﬁé‘:ﬁlos‘[ %&ﬁﬂzt(ﬁﬁévgd"g%de@ tflaﬁe‘typwally”

art and |nc ySICO chem c hods s
conibitei te Eisqidsne 1 lﬁ@thne of. thisg REGPIN g BefPAdiSTNesh) Pripriyveis Reptide”.
Th&)éfdﬂ@%sprs&@%[&p’@hﬂé’ a@ﬁieﬁqg $h@presdnmléﬁﬂ<ﬁ{ RGdnl &Perimentally well

o e A e ST L R A

is determ ned by mass spectronetry or

Acéd}H“{AgQQ %tp“:f&;ehgﬁl e%ggﬁ%ﬁ% tl:[eb argc%} ﬂaf e?le)rrﬂgd by comparing the

mass spectronetri c ana
osqnéxiti¢ pensidey pbtaincd kmthmome heragtieing Qtfemetﬂied:mf t&e igention with

knélv9r9 rot&!ﬁﬁh&' Bt ?defs Ghar stiten & c% Baln&n8 pr¥RRa b%fth@{ease digestion

Sis 0 rot ei ns rm mmsb
forsfgecl@e&iﬁ”@@%gm AnhuBP Rl M oRsuallE Eh“é‘ﬁ%esPW"m’lC peptides are
ob#RBEd4 6B x garuﬂr etneylfnur ithepodsitieisd cahpde ithe pllweoeypmrpélmdes obtained

section. Pref ) tr nal ysi s
for o & Hupb e QeI AT BHARS AP ot B b siven
classsifregzyéA@dttearbimoldentyly(rigstbb andyme tzgse prosent el the sarepland
absolute quantification) or clCAT (cleavable
|sotope coded affinity tags) (W et
As pnotl S vVRe MEss SRELLamBRY. anadysiss dig glufeél TaRRKﬂt G«r@rludmg cocluted
bmﬁfn@ffﬁf‘rh@@ of 5RORI DBRkcifR), ddAdcRIcRSRAbY b8lfic ahfiSodies directed
c aL rization by mass spectronetry ) 1S
by the identification of proteotypic
peptldes of MD 2007/104763 PCT/ EP2007/ 052357 LRRK2.
Fur 8? NG Qt{uﬁtﬁer e erﬁegte\sﬁgoé)t%ngn I d%sthrla Zde%?tc'yc (r)#' ﬁ% cop E\;ﬁgzbinding
partrsfr tiagy bsetne@talmhslhﬁdpb}oneas secanohetri enalefssr,l ¢aich dpingbpg paeer can be
det?(‘ft@d Wﬂﬁ%ﬁéé‘ﬁ@%ﬁl%ﬁley@m (%an‘iﬁas% HM roRgRt 1 de _
requenc for peptides ronrthe ame source protein
differ by a great degree, the nost frequently observed

Sui®id A BSdy-Baded A yH9k e@ilde but @&rﬁd’[ liiteg t(B Wésfb@n blots, ELISA assays,
san.dﬁ/?%]t ]Iéﬁl@%%%g)zse%{q %]E{body %ﬁt@? | QI3 g(l) . 1n nﬁ'ﬁff‘ﬂgl T:he establishment
of peptabdes asknosadnithe arh&rmpmdmtlmmumibgy)rpaga ARl to 11-30 in: Short
Pro‘?@%ﬁ ”Eﬂ)tl&lu af B’i’S ogycﬁgérﬂ{ Yahlog e%rr&; %‘? #) N/ﬁtéﬁ%ﬂb&“&' a., Wiley,

Ies a sp I'n of n’rso
Néwd@wkdﬂﬁﬁ)to a preferred enbodlnent t he
characterization is perforned by conparing the

proteotyplc epti des tained in the cours
These AetaY8 i Y tioh @1 ek S TEvred Hea YRRttt wRg K1 rﬁluantlfy 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).
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known proteotypic peptides. Since, when using

fragnents prepared by proteale digestion for the
WO dentiod7exat i on of a protein in M, usually theCEEP®07/052357

proteotypic peptides are observed for a given enzyne,
Fuitiermdrep o idehafitaniononpéaods bhehepinotednypivelvpaht uses compounds
whRRP A8 (fSheifa B0 RATRERS LRI AR ERAA P! ©

peptides a or ‘enz rven cl ass

of enzymes and thereby |dent|fy|ng t he enzyne being
Pr1ﬂé1§§iﬁmacéd?d1h Q% e@entﬁ%ve’%ﬁoﬁ‘l §u%f1 %aé Kzﬁ)uhg cﬁﬁ%\% every molecule

ctronetr anal he e ute |nc udi n
whichds abledo HB?T%H w@h bRBHﬁo?e Peelgiablye &ﬁ@mwoen%beﬁ %ﬁffe% ap LRRK2,

e. P sdeiuRed9dadiyatisd sdnkiPaEh dffecant i bodi es directed
agai nst LRRK2. Furthernore, in another preferred

enbodi nent, once the identity of the coel uted binding
Prefianblpesaid asmbemml iestlabted stvad theygroags somsyieing radreghthytic or naturally

occ%%(ﬁy Hngmid F (gmgjolﬂlgh{] Q)rpg géﬁﬁr gﬁﬂet tchrggst eﬁ’l‘bfeglp%fgﬁbly small

fic an les dire
moslqubamreara% diugs @ynaéarebﬂndée@wulerv@nmen@u Preéfrréblﬁosald compound

is 1héﬂﬂﬂeﬁ@te§r@né"ﬁ§ﬁledf Hbrkﬁbp&?mmﬁlﬁk Shcip8sAYSunds SARAWMCHe course of the

ELI SA assays and antib rrays or a combination
Prepgiis TS RUIONF4KCTo BTy ’§ﬁﬁr€ﬁ1%e of such assays is known in
the art (Chapter 11, Innunology pages 11-1 to 11-30
ort, Proto ecu ar Biology. Fourth
Sugi i nolegie St praepyhed Bl hy B a0l beggabty. smati
mokpnks ci9bd)a. molEhelsewarbayt lesathanot000iday niverc posftirgrliteesi than 750

Dal flod Yt PieelRpLofpd, auant i fy an enzyme of

interest ut al'so to anal yse posttransl ationa
nodi fication patterns such as phosphorylation. For

A B f’%cc&tﬂﬁlgaﬁ)t th%aﬁrhé%ﬁt %@hﬁ‘or@frel@teg |t(5‘%3&h(%ﬁi 1R€se) collectlon of

dete hosphor,yl ati on status w,t
(nug}:?éwn dﬁ%{mt Chﬁﬁwg @aﬁee hyid fﬁ,ﬁbgﬁﬁ% Pragger %‘F‘t enables
botant fasp has bl mmekysns r(ecreeaﬁmg;axfl tes difli¢rentSinkividmal emitiddeand at the
sange:]{ilinlé g)\é\(llg\;ei&s)e g ar%% id 1gent &t %‘rgthgnﬁdwﬂgin e%?p % thrat form tPe library.
Ex@helrs sta golkelipnss 86 4ighes 486\58)8 or Yt O0 79ur4Fethat contam chemical

cory nﬁg)ztggtwc&}? 3R354ddeVidi L ARIRs WA drdept 'nflét‘é a&éfﬁf@d %otentlally

of the invention involve the use
mtw%w BrrEcredt adhigkhrokEnal AHIqn, ;Aﬁt% the id ﬁﬂth on of 2 desired

pdsiiver agkiabgor OMPOHMArtn &l ] A6 irpbétive RBGRIUHH REn bO rifiely identified

oubF B GRS ROAA B Rk con cter

purPhasté vatdsygnet b tooskplbadnatidsms an ef fect on LRRK2, e.
g. a stimulatory, activating or inhibitory effect.

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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Preferably, said conpound is selected fromthe group
consi sting of synthetic or nbturally occurring
wa@ b@nitedab3 conpounds or organi ¢ synthetic dr ugsPCTEP®07/052357
preferably small nol ecul es, organi c drugs or natural
optinBhtiommbess adecerspoahdsaceskn efiefialdlaye highlightedmpbisndview article.

Otﬂe‘r:j %]l%l{ed cfg%r‘%n al Eﬂc?&et%(ijwrgras &’!T bl(/f%%'r%{ CA)lmS%hH 'ﬂg%esyo%rl]pound library

Synﬂm;s@n i1 oryg sdeshena ahil bdwe;opm@ns cfewn @Pm Slamg $hedov  Devel. 2002
Jul'f'@* epuULRS . %@rl&r@fﬁésﬁmeyD n@ﬁur@lﬁ @J eFﬂ%nf%ﬁt %‘?}Ls?é #h small molecule

acCl dS. Pre erab )ﬁj | es“exh
disgryleBe G O Lme ﬁché%@fe{ 8992 m@S(%”ln%r%eVps%f%@qdé@W RA Jr.
Cuﬁ@l&spﬁabt@d'és 7180genPrutiofostt sdlefnsic@te Inesichlian 8@0 BRchém Suppl.

20Q1 é ?%Slgraélc %&S@g?esggp(%sh@?f t:ljlgsf:&e}fnrtent( %ﬂﬁgiﬁsbggsrgf %rocegsses in many
phaﬂmﬁée&mleait carthpamigsateqeirt i lhige sartdhgtovange qotltmlodeobf i ligh quality lead

strlﬁ:%r%:seﬂnr 18 Itlhﬁ*g Eibﬁ?éc? enm&b% S 2%{)1?&& Qf:dstrﬁaﬁprﬂhlecules with

ana ySI SCf eni n
diverse istrietyres g "glrug-hiec"spropertipsrbayss @wl@fepﬁs@rbe@nra@pm@ed by several

meh&e rE}J fakc‘h?ste' ap d%i(wbﬁ’se 11'1‘[@1‘111'31}”1&43!&13'0 t‘?rﬁisht%r?%ﬂfoﬁ@t bf;Opulehase from

| es are col Qns t ubes” or
Corvc@rqné Wﬁgrﬁoﬁg PR Al ePLe: C@Eﬁ%l%ﬁlsn loapng gpmpany mergers.

Altaougho urgdSth&a@lpatadbnhﬁnza&tﬂeﬂ dehienti@ryr @adédcAibed \uk theirgnan dimportant
i nt eracti n

ar.t ner
coffiing it S RisBEsr Ay dad PP e, R s oRCHE bing posiems for
symilmwrzanﬂ thepwbsetquvrﬁ destgnesialthragnmembbst mspaoi vedr v, 2 nbe level of
charllf%]ﬁﬁeleﬁ{t) &I@EIHEQU*PHG ?Bﬂmﬁﬁ b @hgl ¥ E(g ﬁ 1plgl€ﬁlai molecule
rar construc Ion rarles o et c
comppauie dibray idgsigrs egainse prularie b@ logheal targete @lfsrs S@b@ﬁl@ﬁéapportumty
to A¥covBensKichd egudidet san. Exanpl es of the construction
of libraries are provided in, for exanple, Breinbauer
R, Manger M Scheck M Wal dmann H. Natural product
In gpietactdocmmaaiteht loif lﬂ{eweyoncdﬁpattmf mﬂﬁlverfﬂmr LRBK 2GRk it incubated
0 De 3 9- 45 erein yr p u
w1t§ 81 ccbrﬁ%out%é %ncg ?ﬂé Eh ‘MP rnob dI%Ei%l dﬁg? o t951 6ﬁowever the
smpld)talrrﬁtoysf orcubftendesi g]ﬁ @f)m@omﬁ raaﬂotheallmmquzadl @fgiolahgand 91
(coM&ﬁUathfﬁy ewﬁ‘h Hﬁgmc&fn@mﬁﬁl 1%&6@19'& %ﬂuﬁl@@‘f@f@ﬁ@d (competitive
. Thi's spécial role of natural roducts di ci nal
nél*i’ér?ﬁ%’ﬂ‘b’?y and chem cal biology can be interpreted in
the light of new insights about the donain

Py e ot i P repRef g Pppitd ) wpblipifcs. more
prefenpdi Yoetoptft sirnfiestdie emgeratwtelal 48C nalBAY", poaregirefemed AFG to 25°C,
mo&t a@@f@ﬂ‘e&‘ 4f’émP|r¥fella§)1 & %n@§ 31%%%9({ ¥t éq?lc@rﬁ}alng{lss Fangﬁ% from 1 uM

roduc

to lsaM ,dlrpff@s@éy ghend Ostor 0 L@VI sHieose@@leﬁé@o nentawrngwl@ therimmobilized
l1gatn‘€l°is JrOrably) SorforM@ 230/ 1d @8 183 RECeY 402007/ 052357

fl m sati on process, and recent advances in this
fleld are highlighted in this review article. O her

In ﬂhe|ca§eed£f sirafi e bgLmcitibl it ERPE( & frdferdddy silultadously incubated
w1t§?he o g]o%% and %&%Bgizleé Pnrd%[ ﬁgand 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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synthesis in drug design and devel opnent. Curr QOpin

Drug Discov Devel. 2002 Julit%(4):594-605.; Merlot C
woewrnet7’8s Church DJ. Fragnent anal ysis in snaPCT/EP2007/052357

nol ecul e discovery. Curr Qpin Drug Di scov Devel. 2002
Fuieymb(e3 5teB92) &b c)Revihe wecdadagpew oRAhe) inventianr mentbe performed with

Se\'%a?gr@,%l%sﬂlleﬁ] 1%881?{ at | %628 égﬂl%f%gggg&gligun WThl%agﬁbod%ment is
espdeigldy interestingan tlt@ht@ntmt o%mtadldmug highseonghpyt ssresoings ésse balow).
rrany phar maceut i cal conpani es require |l arge and
row ng coll ecti ons of hi guallty | ead structures
In @ greleregsd qrﬂbqﬁugﬁntt Hthe, gﬁtﬁ@% of dhe gﬁfeﬁtgorhg(gcgygng to the thlrd aspect, a

redGdd @abu@nst i@folSR@nd %DLRMeﬁ)rl\ﬂed fin s %ﬁV@rﬁecomparlson to step b)

ind§alek S ERET S Pt I SouPate pbissulBy Fapefh biligpt in siep o

of thisauethod of titeanvraltioh ghd compourndscaﬂmpmtesemloﬁkshgamy for the binding of
LRRKC 'Ff”‘@?s I‘iﬁﬂ& ?F@Q&qu{? tl?( Qﬁ%?mc&tgh‘?ecp%df I?ljleo&n%ound this means
ra EC

sepa e Co ons

prefiratip bl the eempdvnddgh @gmpef@dmlﬂmh@ rlnlaglt@hf@mﬂm in{ergegion with the

z%x%%ldk?@@he?&oﬁe b RISk c &N argBPAT h@BlzynfcOfA &N erdan t he
process of new | ead generat| on, the sel ection of

library designs for synthesis and the subsequent
Pre@@&ﬂ;lgntheﬁdénitiﬁbamn rﬁemb@sr sf thasmevaby e gepfodn&Eué 4 eedlum or high

chal t fi
i eng ST ST 1bB R e e aPeT BeBolGC Fih Gy ot ol
20@Pe sA gweracgdugisnhrcmghputpmwmur@ ogiy dbr tkinaget profeinekmase A as an
Métﬁﬂma?lof%mae%ﬁ% Xcreég | SERVALL R mE&H al., 2002, A FRET-
structures erre i‘ment of the second
basgd gesey pétiopmelor hkv@rhlglb densumm;eemgg foif psatein kdnpsas @yl phosphatases,

wytahdmﬁ%mm@ﬁﬁéntal&hﬁél%lew (fp1tiheo-igyrobi | i zed i ndol

| Tgand 91. However, the si mul t anéous |ncubat|on of
t he conpound and the i mmobilized indol Iigand 91
Th¢ @mhn’acmxhat:d)mmumﬁ identifixel hddBKRng omtilad predent dhodn@ion m&y be further

oGP SAIPRS BB ROSPC AT xampton s
kingssrastivityl (W@St 16l + 2006 0PINASUL08s | 6§43F 84 ). Stuel pssdy30e koown in the

art A‘eésonfh'&%ﬁﬁat‘ﬁat%ll&@%ﬂﬁﬁrﬁoehlgﬁ tlﬂ‘&lgh utseenfRy €
preferred 4Cto 25C, nost preferred 4C. Preferably

conpounds are used at concentrations ranging froml M
Britfy,la Mdrefieti- ﬁb&@&l }5615t[dér@ub§rett@ nih@Q)ethMﬁedS\@iﬂ@ﬂ% St®khe kinase

(o THRREL DEr® it s A B Ppty o oo oG 8% 0 resgtion proceeds, the

phdshkory sl Imbtlde binkl$ antho ustiiphosphatyrasine drbollRREItiE: in an increase

in ﬁr gIoTJrﬁQLyI} g’iigq%ll ﬁ@’?“‘?‘%s&g%ﬁl@?ﬁ% t%g kj 1@ % Qes}\ggmm low é&gnza‘uon

Slgmire preferred 20 to 60 m nutes at a tenperature of
4C to 37C, nore preferred 4C to 25C, nost preferred

4C to 8C. Preferably co ds are used at
AltgigAd sy r Bei 455 $anBf ﬁ@nf%@%{] i ANnodige C(fel@fﬁmct etk r Apiyprescent

phdspRepepdM dised kO aMracer 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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WD 2007/ 104763 PCT/ EP2007/ 052357 Furthernore, steps

a) to c) of the second aspect6-of the invention may be
w@eooao4Texl With several protein preparations PCI/BPIET/052357

to test different conpounds. This enbodinent is
ancedpectial 1997 amel. eBibthgn.i D53, &l 0eDIY; eScethafa ardiMenzol, 1998, Anal.
. hi screenings (see below). 1In a preferred
Blolél“%gd;lﬁirsg%??%&)t he net hod of the invention according to

the third aspect, a reduced anmount of indol |igand
Th 1 ThBRECe k0" rlkz[ho%t %Qsaz) caff BQHR@Jp'te?iorfol; Oyt &Re b%\_zﬁh protein

I ndl cat es that target of the conpound.
serpngdlifieping rleﬁar% ebyr é%ﬁla(t“h%tt ¢ rﬁnélP]é?Ph@}YTO%lﬁe 13} 1BOGhp iy an anti-

h@bh@&éﬁné By &Mii-pleRphdtheofRERAUBSH Y (IW&%I Wedch, AREl Biochem. 299,

455 D T hog e ‘Z)‘ﬁ b2l wa&l St S 33 HF 8B bS0sa1597),

this means preferably that the conpound has conpeted
Thé[\”c&tﬁgélﬂﬁis dlﬁgitme{dgegzcg 'nlg;tl)etﬂegérrg%ecfwvggtdg\% %Q)Tyt ﬁ]ﬁther be optimized
(le@hmnmls@m) Thie swhsequent ppiémisaton of sudhecontonnds iscten wcelerated

bedzﬁéeh efl %@étrﬁdﬁﬁelaeﬂ@w lrémlé{sﬁl p@”pﬁgr MESnfsioR éﬁ%gdléamnofhese lead
put screenin assays ar

roug
gef{eF?gl"Bé’rb%%ﬁPssk?%q QUi RS AftE ?%Htﬁfﬁii dugo gﬁe gttt amgsabﬂlty of
high-t@nghpue chérgRtrt (HDUY hRtHods Cirgenbwgipasaidysis.or ki nases:
protein ki nase A as an exanpl e, Journal of
Bi onol ecul ar Screeing 8, 198-204; Rodens et al., 2002,
Oné\ ckRidle okﬁascélda Hesayapl kead optimizationist deaeriibeghn déalsiling AE, Barker

Al Zﬁa%\g% . VVé gfgtﬁgiﬁ%n%lg%é;’]ﬁflocga%ﬁpw &@&@?}@Sspeggﬁﬁ%ﬁ%bmon of

cpigpiaal @f%ﬁ‘thcftwt@mre@@pfpb%@slw@ﬁﬂsef byed- aaé@@ﬁ@m@lm@s thyeast Cancer
RePTRELNYOS:B¥@RKT O3, may be further charcterized by

determ ning whether it has an effect on LRRK2

activity, for exanple on its kinase activity (Wst et
Thalinyen2i0 5furfRAIelaR2, tol G8ARthbABME) the Spieparatisays argharmaceutical
Isfo in a format that allows nmedi um
creening. Briefly, a

fl uorescein-1abel ed peptide substrate may be i ncubated

with the KRRRa Iﬁ&ﬁ}ﬁa)

ant {lb phols(,i%)%th?ﬁifgghgr ne aﬁlt%le%g%;/ “ the a?gg%talbﬂgbﬁe and

proceeds, the phosphoryl ated peptl de binds to the

ant py ph Oﬁ)hliiﬁliaﬁﬁg) HHerftepdetihd 06biponASb latghBEndcButddal composition.

increase in the polarization signal. Conpounds that

inhibit the kinase result in a |ow polarization
Thaefpng| the Abveetimatprvelys at hetlagk dyr aan repacainii @lir @ehrinaceutical

co@%c;mg(%lfs %tldhn g‘la e&; aﬁrgl'it{mgredp'tof LLL'S%F[)_FE:%P 6f‘ﬂ]tan f:ffec‘uve amount. In a

prefqzsfq&a@speﬁ, et therarmum]tls Spbacanpiaby twlrlzﬁi@dn"éhe ahblieploty be treated is

preYér%l?' AYarimi| Q{bltﬁﬁﬂlgarliu% ok ‘Pﬂnlﬁ‘e'd%aémmme{hcﬁ ne{sa&ﬁﬂlfse ®igs, horses,
substrate is |nase

chighehgueals. &Q%eett%s rwr tshprtﬁ%éa%?? advaég%htangw&%mf%aékywman In a
spel@ﬁﬁtdnﬁﬁ)dfrﬁéntt $fon-human mammal is the subject.

cor{l%os\#i}onhco I%%m&ﬁﬁ% %te

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
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anti body. The fluorescent peptide is then rel eased

fromthe antibody into solution resulting in a |oss
w@boopab€ss zati on signal. Both the direct and i di/ERD®D7/052357

assays can be used to identify inhibitors of protein
pamyl[l@ﬂjz,nm Kumase Thet fevh t"¢cafriBeerdfadsato Qﬁﬁ)lﬁlentl\/hﬂjmﬁtﬁitﬁ, 2R¢ipient, or

S I 07/ 47 RPCI/ EP / 7
o5 SaEh AL RGNS P B o o
stelahdlqvg}sz @mch aso9@er Anhpils, iBiledhe r&hosg@i petzglzu@ﬁ gl)ima']'hx'regetable or
sy ki ?% Bt rpali?Rd 85 AhuCAl sQ?be%ﬁi 3nt ﬁl%efreﬁroﬂt BRame oil

use r ot ei seri ne/ t hr eoni né ki nases by

and- &by dikendVelpe iarft PFHOBEbICHTISE| WeCTa kg @aalynwwaérpomposmon is

adrﬁmsterecp hﬁmﬁ osgnmen ean@r a@[&)hs pheaphotde enbicaed asirtib®dwhen the
al

ph %r ek %t CWO&UOQI 1s %@tere? i%%?xzq%}ls_zbgfgg?lgégs?o?éionls'\a/lln(ri) aqueous
dex2®s3@nd @Mc@rol&Shﬂ.tEﬁs? Jre prEftmal:dp repgloctd a'.sdldmlid fchrei’.érs for injectable
SOll?t‘f(fl‘l%r %luﬂgalg %h‘ﬁgﬁac%ﬁ?éa? néxc n%“iﬁé?lﬂdengt)érc 1[?:%5&% bl?lctose sucrose,

IWIS& IO
gel@tm,llﬁﬁlgaltlfmrﬂquﬁ @mﬁh stlimpgrknesliyy sifaraie al@@@plen@me%tearate talc,
sodRBf RHRSIAES dridaeskrh kB, Lgiyece%lt pféb&])éné ol RstEY, BthasARd the like.

i nf ormati on encoded i'n these generati.on
Thg comaesidan, 1Eélaﬂrqslpf«‘%l?nal§atq08wu? éma?rt FROYUE of Meeslingg o raulsifying

agetn@s td?replﬂelad‘ferﬁh@phge@&bl"lrhe@ey C@?lpogltlgﬁh' thi aughgt form of solutions,
or ol

sus BRSBTS RS9, ) LR, SHOUREP g Butatons
andjéns drkic bElake cCIthSKEm cmg heBEormBalnicd as aAlippdsaerye svilbHradBriansah binders

an x5 I’rlg s&86nh LR r1gc|:25 aﬁ‘ﬁ) \{}4’9& Ul 1ﬂaudesgtﬁﬁﬂe{r&l Qarriers such as

tlon o na gro actor recep
pharpaeitigel geades 96 H@ynmola}@ptoiswt?mha APENPHES stegfaéw@dlum saccharine,

cel a6 € magh@sunl r @Aonatkd . I8( 1&705 3uitabldh 9hdtrﬁié@éﬁtic@ﬂ carriers are

elates a met ho ratj o
desﬁﬂ{ﬂ?fﬂﬁ'c miggion's g“ﬁ%%‘ie‘c“il Gk?ﬁﬁer% E’P’ %Wﬁ‘é‘a’g% ye FOIH§’°S“1"HS
will deﬂithﬂnfallthtga;&uhﬂﬂ&%ffd&tleé aﬁioumgoﬁ ﬂia?ptthemﬁelass pesemblyeid purified

forglb?%ethe%nvg1tl% 91) t?lB Ig(gulmtrt] Q)fI 1e.|rh r$ £ o i(ﬁeg %oflorﬁ% f proper

admmw@ﬁtwmto the m/tueuhé sT 1@ fnﬂmki@fdorf dloutdmutpth@p@ﬂapf admipfstration.
pharmaceuti cal conpositions, which my be
adm nistered to a subject in an effective amount. In a

In g paelsried gnrhodapent, thﬁecqmmsaw@uw lornylaisdnt apgqrdancy with routine

proRédurés, %.d a phanfb&jtRel céphRidd eddped oy mﬁﬁ@d‘n@ﬁ@hhﬁnﬁﬁraﬂon to

ani nal udi but .not |.im imals s
runfgemgs o £ FR omPosiios. o Mg ots GRBUNS G Sgpplutions in
stetiile poteher abieyusabnﬁamﬂ]\fheramd:cmsﬁy phefcemabiitiodh mmgnalsd nnclude a
solﬁm})? Bg % Itllrt anﬁ@?o%hﬁ&tsﬁleﬁc El?(ﬁl QM&?: “EHBéasé Ea&lr}ﬁ the site of the
ar naceuti cal
injgstion r@erwrféb/eale ingrediants ore fmpanbd githey sepatah@lmp @umdctagq:tyer in unit
doBbE 96k, Vor AXRMBle, af aadltyh%roﬁﬂﬁ%d SowB&doR water-free concentrate in a

armaceutical [y acce
hermetically seaﬁed conta%/mer suc 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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carrier. In a specific enbodinent, the term
“pharmaceuti cal | y accept ablel'8 nmeans approved by a
wo egaliet7es y agency of the Federal or a state gPUBEPIURTIOS2357
or listed in the U S. Pharmacopeia or other generally
thoke clognédz €@ np h@dfmhkmpej ahbphotis eaderic,ankaiil Sartaivdacioy, ecte., those
7t 104 P i.cul . in.. :
fori%)d 81 r%an ?1% rgﬂrgu. SES 81993 {,h%ég ﬁgrrzged{)fg&}é 1%%{0??'}{%{1:11@,ntrlethylan?me,
eﬁd/jléumaﬂ tethapgle uhpstlénmea pmr:amcu@n cingl thbsendantyied firomheodium, potassium,
amhRRFNARRYfel .| 2T My HoRIA, rBuch phar maceut i cal

carriers can be ste ['1'qui ds, such as water and
oils, including those of petroleum animal, vegetable

Th@ﬁmo&ﬂ/ﬂ’ﬂf'ﬂ@l therap&t i dT.thd i’ﬂl@kﬂiiﬂnﬁghlbhltwm Bt efﬂeéﬂdeeﬁi tﬁeDtreatment ofa

PR Pk rranar enay hdspdid GhPeablrs of iR ahars or cBRdiion, and

canpbardmaeutddchy canposictinioal ieshnigaes rnsadelitéeh, anabitrp. assays may
pt%?lll ly%ﬁaé?"r%lﬁgéﬁe%uﬁelﬁq 1?2 %Rg{n%l BB&f grrﬁﬁ%acfﬁé f&?se ddose to be
emplayedivie ﬁl@m§¢rvlu12$@|nu wel gbp udopemd oanbhe aquieoufsadrgigstiatien and the

serlibhed! YL@k AisctQ S diQRrasif Q{oﬁfdeﬁea@ci/deﬁrﬁm:&ﬂﬁl% t@%he Judgment of
quid carriers for injectable solutions.

[
thepwa?%)@émap% &F‘%)Pé‘il‘ﬁ}tér&l@“mﬁ‘@lﬂ%e Fowevelh sugt e éage ranges for

1nt1|aai£ﬁo®,§ admﬁhls?tfaﬂﬁﬁ are gkaillyaboEd 0500 ieogrihour actﬁilaa:bhmpound per
S1 11 st.earate

ki g By BN B2 e LT et RR BT GOT wre scneraty
abaqut dpQ1 emgkg dlogdgoveighatter | mgh:gnbbdﬁnzdeigltte Hffdceive ddses may be
ext&:l}ogﬁ%' o dobd- regggﬂsgt e&xrv{s 1‘?\%%10 HHRNGRI RN J}oﬁﬂmal model test
unts of wett or enu yln agents, or p
SysEUmS & i2aecTalg SHPOSItaERsSBaY: é%@@l iy sngfaﬁemaméh@ g gH- 5% to
10%foysAdightt ORS formBHSIBRNSI-RNSHly BHMhiRI 10PS10 3B L&, in@lliefs.
capsul es, powders, sustai ned rel ease fornul ations and
the like. The conposition can be formul ated as a
Vaﬁbl@pd)ﬂlvte@r yystenhst aretknadint Areinedn bd nstelr ® admmidisearar therapeutic of the
1nv§1t1{? dg?%t ::Iar Ip\{lglrgtg(l)ng Eri r%1p9éomeﬁf,] on[un]l’JOé)e%‘[%C?eS ) ﬂn%%ocl’e{g%ules use of
recombhimaniolcell$ acapalde, O%teaptemmgm@pe@lempﬁsmceau@t of woepitommediated
encﬁ)%%gl@(b e, Wuca‘?lldl %}l@&}@%afﬁa%@ﬁ ICHEhC Q’B?Q@Q@-@r%%t Construction of a

| es ~of sw ta rmaceutical carriers
the&?@%ﬁlq Histeis acid pe R §f éﬁetéovmﬁbpwéwqcm et9cMéW@é%0f production

incRd¥WW buvBdrt i bt lﬁﬂl@é’ﬂ € IR@sdetrhAN Sntrabnlstule® NindhperAoneal, intravenous,

t her apeuti cal | unt t he therapeu
subsEn SRS Ny sal, Bl Filend ok POy A0 SO TR ERUnEL, bt dfinistered
by amzumverhemarmntee rfos @xampleobypriofusie, bhebdlay mjtaionprbypebsorption

thr@%‘t?téﬂ tﬁ&l‘iﬁt r?ﬁhc%)(?ut Dub fihi g?t(e T'&falfr%w%f& n?éégﬁﬁlorﬂhéjosa etc.),

mnis
andepy 8¢ adninisterhe th@ﬂapbmthuoedwr bl gieatiyl @tl@@l agqngs. Administration can

be @gé%@fﬁfia&c R TR ddauidnne: ma?r&c BEMLBR. toBfhtBduce the pharmaceutical
armaceutical co OSI ti on W@agt ed for int ravenous )

corgmﬁtmngtq a‘{lqeowvgrglonhgﬁ%ﬁ HEF nefwsc%ﬂs‘[egp by any suitable route,

inch@AMROShitdveiBichlar dndt IndieREALS irjebtioR] Shtidich@iRuRE emjec‘uon may be
e I sot

| i
e SR EwstlrBilas bR Bh hg NS YRRl et such as an
OnsudyabickdrzoingPdgensryasmbniaisirogal canelso tet ¢roplsyad) eas, by use of an

inhhfef QP@ébﬂﬁzérParﬁlai%ﬁnﬁah& ézﬁthtaﬁ%er%iszil?zil‘i’é aéelﬂ?.

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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injection. Generally, the ingredients are supplied
either separately or mxed tdgether in unit dosage

wo eoomio4763 exanpl e, as a dry |yophilized powdePCDEP2007/052357
water-free concentrate in a hernetically seal ed

achiort diyndor sxumiplaSarainnatnpowlag o lihaathet tlecal mciusiah i duging surgery,

top&claF ?}%)lf%nﬁér} X Ofm c%%él&}étboé gz?tﬂta W c{ c?regsh %‘Qfg&p s&?égyéoon 18] jection,
by metalhs @lrn ¢atlfaleri b:nmb@mst ¢fea mppmﬁom, @g bs mmam ef an implant, said implant
belﬁ’é1 Y n@%@fﬁu‘scﬂbn- 51%@1@ Y)‘@g@lﬁtlﬁéussﬁllla’[eﬁﬁl ﬂﬁﬁﬁﬂﬁ%t Ilﬁ@mbranes such as

. np03|t|on|s mnlst |nject|on
Slalaﬁtlcsmmhrén%pér fibgrs. sy PR emho Pﬁ‘ff’éc@ii@HHStraélﬁﬁ %@ “be by direct

injgtion lad et S (ohabrmidigittNer e diRihsntasober AtaRektprdrYreinBoplastic
’ adm ni stration. The therapeutics of the invention can
Y& fornul ated as neutral or salt forms.

Phar maceuti cal |y acceptable salts include those forned

j - . such 7 3.
In B e 5 BBofBEAcY: PR aNamg e g Rl M I SR i particutar o
lipgseeshanges, 1990 eddience@eIlipg7-1631t ari ¢ aci ds, et c. ,
those formed with free am ne groups such as those
derive fro .sopropyl am ne,. triethyl am ne, .
In Z-Gtef‘Wﬁ%{n’?rﬁ mﬁ%dﬁe therapqutie rfen By deliveaed via @ congplied release
systdhosk @ae i atelsbdihenn $10@ump) masatl@essllswn(La@gmompﬂm In yet another

ri,c hydroxides, etc... The.anou of .
emﬁ%%mteﬂ raa%"é{ﬂoﬁ%é SFCReY PR BR P@W% AT RS S tn8 therapeutic
targeft fiec tthe/braim thus ecduirzg ondnt fofctian optée sygehardode sor der
or condition will depend on the nature of the disorder
or condition, and can be determ ned by standard

The fviniaer furtheh iglefgrdo a methqrbifariten pusihcajion o 1Ry .scapayising the
ste@Pdfi onal |y be enployed to help identify optimal dosage
ranges. The precise dose to be enployed in the
formulation will also depend on the route of
admni sior Alin gonproasind picheratise coroniaimgIRRK2t he di sease or
di sorder, and shoul d be deci ded according to the
judgnent of the practitioner and each patient's
ci r puneingavtieg theHpweie prepstaliomblitdy iddgdigand Qhgasobdized on a solid
I ntrav ?rEHI% uREEP ohdioal hedwid @Ehegﬁfﬁﬁﬁ@ﬂ ¥f APRKbI @Q&nﬁ@q -LRRK2
m cr ogr active conpoun per ogr am body
melght““@ﬂptéﬁﬂe dosage ranges for intranasa
adn1n|strat|on are generally about 0.01 pg/ kg body

oxt FapsPaelee FRowgee PeudBnuiad fiedaf Plea from i n
vitro or animal nodel test systems. In general,
As %H&fh%ﬁé@ %B&@;j’/ {Tﬁé’ g%g}t @f;&ﬁ%ﬂ&%&r‘g{f ocfr%% g‘a 4 t9li]§1s an LRRK2
hgemde%blrs&bab;le%ﬁﬁ@@h@%&@mrlgg%@dneth@ds ngr edi ent

Various delivery systens are known and can be used to
adm ni ster_a therapeutic of the invention

Wléh&eéggqmtgtlr%lﬁ@nthe, br@gﬁ‘élh@gparﬁtiug} SPAEANIE %gRKaZﬂ ghe conditions for
coractih@ &S ldebligdnd @ 10 immbBLtieedindantighrl 915 ﬂc@mabl Egaiaﬁ 91-LRRK?2

con%fﬁg){,e g ge%a}art]%nt (I')]F rL?ﬁﬁ& IfC fom HhE 1%1fmob11C e'at Mdo 1gancrl eﬁ 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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15

endocytosis (e.g., Wi and Wi, 1987, J. Biol. Chem
262: 4429-4432); constructiommf a therapeutic nucleic
waeidiesepart of a retroviral or other vector, PEL/EP2007/052357
Met hods of introduction include but are not linmted
In 4 prefartedatiebodmhent | tht parifictioh acthaoddfrtap arvehtasrekther comprises after

b PRSP b AP S ey
interestingnitentthe Gumetiorf of the xemmples ipperiongd iupder dssenbisllyighysiological
cordMidS! bQRusPY RN Bésﬁﬂe 16 rQe8R @PidaRRh @éndﬁfon of the enzyme

mucocut aneous inings (e.g., oral, rectal and
whicht igghuderathengrdgence ‘amslmg %@eﬁayn@@%wﬁww@ eg-translational
motiBRetifiel whichitat@rbchialt @i Galhl the aslhiof era8ggRtGometry (MS).
Adninistration can be systemc or [ocal. I'n addition,
it may be desirable to introduce the pharnmaceutica
Corseapoasiyt iromprodérrddheambativeerit] tie punficatidvemetdnd oéthenevandios further
Yoi N [
COIiﬁ%rt? g\%%rts}el%c%ltgéﬁaegaﬁ‘hﬁat 0?1;{%1 eéléeerlqulﬁinljégCsﬁ%sttranslatlonally modified.
intraventricular injection may be facilitated by an

Thé HIvEﬁ'tY&{‘ﬂﬁ“dhEMe@e&esCt%ttH@h?er of ih@61 152488k For @kh@&ﬁ%@aﬁ&l & LRRK?2

G SRR T4 BUBEE LRI G Jhe SpipogaReny a defined

aboa® alsol appil te lthelisen ebihk imehtiomnd for mul ation with an
aerosolizing agent. In a specific enbodinent, it nay
be desirable to adm ni ster the pharnaceutica

The orveoigart isofustherf illukigatechbenhd tmlowaorgaligyres end legaraples Whtich are not

oAl RTEUTRDle P T B v RRTABETN e g or v

prepgit gal IQﬁwm|n1tat|on Iocal i nfusion during surgery,
topi cal application, e.g., in conjunction with a wound
dressing after surgery, by injection, by neans of a
catheter, by means of a suppository, or by nmeans of an
i npl ant, said inplant being of a porous, non-porous,
or gelatinous material, including nenbranes, such as
sial astic nenbranes, or fibers. In one enbodi nent,
adm nistration can be by direct injection at the site
(or fornmer site) of a malignant tunor or neoplastic or
pre-neoplastic tissue. In another enbodi nent, the
t herapeutic can be delivered in a vesicle, in
particul ar a | i posonme (Langer, 1990, Science
249: 1527-1533). In yet another enbodi nent, the
t herapeutic can be delivered via a controlled rel ease
system In one enbodi nent, a punp may be used (Langer,
supra). In yet another enbodinent, a controlled
rel ease systemcan be placed in proximty of the
t her apeutic target, i.e., the brain, thus requiring
only a fraction of the system c dose The invention
further relates to a nethod for the purification of
LRRK2, conprising the steps of
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a) providing a protein preparation containing LRRK2,
b) contacting the protein prdparation with indo
wo e@anas763dl | mobi li zed on a solid support undeCT/EP2007/052357
conditions allow ng the formation of an indol I|igand
Sheyt desgriptionof fhe guresnd c) separating LRRK2 fromthe
i mobi lized indol |igand 91. As nentioned above, it
has been surprisingly found that indol ligand 91 is an
L RRK2.. | gand.. Thi;s. enapl fficient LRRK2
Figh e sk P MG LROP R Fecpect to LRRK2, ¢ he
protein peparation containing LRRK2, the conditions
faor contacting wth indol Iigand 91, inmmobilized

The Rawe shoyats sgrctuterd linkalp indod igandIl. Thyikize peBi3py @ikino group
t j : . ' ilized indol
carf L SERG AV BaphiiCh S BTUORF RS o “The

determination of its amount, the enbodi nents as

defi ned above for the identification nethods of the

invention also apply to the purification nmethod of the
Figa¥ 20DR O ul o WO QA R FRARAN0RA267 110 @

preferred enbodi nent, the purification nmethod of the

i nvention further conprises after step c) the

i dentificalion of proteins being, capabl. f bi ndi 0, .
T B shaiflihiee i ot el G TRag frorghat b, Porein
bodn@dreahin®BilREd (i8] el BXwéis cReEd RIASHSWARRIe buffer and analyzed

essentially physiological conditions, because it is

by tHenpplyseilenade gel slasgephoscsheS el &) Benailichien gofargasavere
en i [ .udes t he. exi e. i.ndin
cutll B SR e R s T PRIy B plfrometry. The
positih & th@abir@nsntamihg DRERK?D i e saniysle DU e thicfuppel pairt dT thdrgel between
hel p of mass spectronetry (M5). Consequently, in a
Om%léﬁ%VWed enbodi nent, the purification nethod of the
invention further conprises after step c) the
determ nati on whether LRRK2 is posttranslationally
FigwpelBf Pgdides id€hefiedodrRRKA further relates to the use
of indol ligand 91 for the identification of LRRK2
i nteracting conpounds and for the purification of
Thé pEides thihweribhadifiee bl snas speiromedy aakigsvie ofiths ma@agp LRRK2

to t t i nventi.qn. The invention is
seop Spien B8 2er 27 B0 ey SRRHNE Gur oo and
exanpl es, which are not considered as being linmting

for the scope of protection conferred by the clains of
the present application.
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WO 2007/ 104763 PCT/ EP2007/ 052357 Short descri ption of
the figures Figure 1: Struct2xe of |inkable indol
wo e@anai7@dl The figure shows the structure of PCTERWDBOS2357
i ndol ligand 91. The free primary am no group can be
Examelt F:Syntloesil cfninkableihdoldigaad®1sol i d support
material. Figure 2: Drug pull down experinent with

i mmobi lized indol |igand 91 The figure shows the
Symfhesisir e 0bf indsd ot digande| 9af t e5-[§tlﬁnmmg-omﬂh2 dihydue-éndol-(37)-

yhdﬂn‘éﬁletl%rlfh 9L ditnetRAYEL ggprdlérg%”{dexﬁ/ﬂg adﬂ gaﬂ‘dggﬂ -amide

were el'uted wth SDS sanpl e buf ahal yz
SDS- pol yacryl ani de gel el ectrophoresis (SDS-PAGE). The

StelpidisCRILL66&- ggldﬂgrde@&ldwgemecut out as gel slices and

A ShF s Ffoisiie TELE 1o GrPF W et i c by fgeied at 110°C
for LIRRIKRutes G)mc%ﬁwrﬁuepdﬁmmnhatshgmupp&r sqiatidn, ahe trévetigelwas heated at
1 lda ?tfﬁgé%urg,r@eﬁl @8’01%% JG ﬁh?b‘lregl ?’[éteﬁ@ag:ﬁlg?e%l ddnge@%tréaﬂ;eg%th water.
The prlick WWP@}Hd@ﬁ alll yefes (mbhidic pbliwas |oRRred tosldid by @ddition of HCI

corfcl Rh9O0RE @@ Riod: stAR4l/ aPRddMe Bab&alur@risr lSnﬁl&[rL' mRd. recqyi@te was
07/ 104763 PCT/ P2Q07/ 05 357 Exanpl.e 1: Synt heS|s of

colfer«‘méa cesolif dtshed gaifaweier SHRYL ad dricg ﬁlaélile VRGO at 40°C
(. 56 d, 50°6). ukH OMMR Q400 MHEz,dDMSD-ag)i HdoR-(&37)); 6.8-7.0 (dd, 2H); 6.6 (m,

lHi/Y %{3 E#d&%%g%}bgél 552%%27]3%{]@% [WQﬁzfar boxyl i ¢

5- Fl uoro- 1, 3-di hydro-i ndol - 2-one A sol ution of

Step- FIZuor{m[SSiFonn}(Hz 4jlinmathylyldi-pyirole- hyabatyd)-{rome]-ptdpyl ))-carbamic
ac@%gtﬁ ed at 110C for 30m nutes. Once the suspension

{YMe°Ht o solution, the reaction was heated at

ro L8P 3RS 4 OSSR SRS QLR UPLR! Frommon
N-Stbijpenithdaminopiuply BN '(dtittgrbodimeidpH wa@.31dger ed 2.60miial), 1-
Hyg%x%geinz&rfegt%%l? Iy}_giorfb?%ﬁgug Idgmiﬂg)e) Sgle%yla m? éb [)51%1 a3t56mmol)
in cbmeﬂeféﬁoeuamtdh@m@l Wab adslsth &t Bai-t113- d\lam@frOp(f@amS 661}7%1111@12 15mmol).
Thé(j rS(')l%ﬂOIll Ryak Q%T%@%V?&Iﬁ%&ﬂg&ﬁtu@gr KSOhglﬁg §On@x'u(1jre R e (1.5ml),
wafgr él ?Iﬁlp angj,.gaturgted aggeous p@dmmﬂ@;g 0 ﬂoijnlmwas added and the pH of
theRiohitiof3 Bijusted [(WHE=Bb%2dddition of 10N sodium hydroxide. The solution was
extracted 3 times with a mixture of dichloromethane: Methanol (9:1). The organic layer
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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Step 2:

{3-[(5-Fornyl -2, 4-di net hyl --123-pyrrol e- 3- car bonyl ) -am n
wo@boopnoepysd } - carbamic  acid tert-butyl ester TOPEI/EP2007/052357

sol ution of
cold- dtharvy.| THe dprdduvetsd shdpepdadazoletidnochidbalyhid saaed at 72°C for
30%{ %goghe g’ehacf) m% ﬁl‘[eredI hel\Pre 1lphtaiie dr1eg i;2 yacyum oven at 40°C to

am nopro car
yieldot ﬁ@gredzcmﬂmnd)as alsolld@dﬁégeﬁﬁlé/@z ottt NMI&I(éOQwWﬁatIE\/ISO -ds) &

13. éQs 31 911 80? ff@‘ 7.80 ‘(ﬂh' gw‘ mn@el}()oﬁp(%{miﬁ)% 2q/Rh); 3.30 (q,

2HN 75&@ (g, §¥1d4 AnOnGier éﬁénb dnsﬁm) 12495(%8@ LGMi$: method D,
RTSQIR6ii VARG "S479]T efld pNI-B&aNae3pgr ature for 15 hours.
A mxture of brine (1.5m), water (1.5nml) and
saturated aqueous sodi um bi carbonate (1.5ml) was added
Ste@nd 4 he éﬂﬁ&ﬂuoroﬁeo@ol atcillmlr@d}cl@é(?é?d yllengmehyldddi-dinmthyl-1H-
Iutlon was extracted 3

pyI?OIFn% Carb({xﬁ ) amHX? U IrnénooPrOB ?’@ haln}) onet hane: Met hanol
[3- ({3 [B)Fludide2-0x @ dihy @y 8hido 1 MBE)- dlidc@embihiyf]-2anlaiaetRus H-pyrrole-

gnesi um sul fate. The solvent was renoved and the

3- Cﬁ@@ﬂﬂl&l emiprprpeldrcppamicaadid tkiryrpk Stpr aysh yusprBdesia methanol. 2ml
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8 to 9mn 95% MeCN WD 2007/ 104763 PCT/ EP2007/ 052357
Tabl e 2: Abbreviations used 25 chem stry protocols aq
waeoueowuse3 D doubl et DVSO di nmet hyl sul f oxi de EBETEPI007/052357
HC Hydrochl oric acid HPLC high pressure liquid
Tabker2o rdbogiaiphy usddivShémguy ¢ratbeadsrat ogr aphy - nass
spectronetry Mmultiplet mins mnute mmol mllinole

Al - o aaaWalaWa o a¥a -

aqRT retention timeq&ogpngl et sat saturated T triplet
S—Exarpte—2—brgig—puH-dowr—wth—ebtzed—tRde——

D |igand 91 and i ¢éaeblet cati on of LRRK2 This exanpl e
defronstrates—the tusS€ of thc_ Hrobtzed—ndot—+ gaﬁd 9%

DM$@and for the 1dimebyisutfpxidei on of LRRK2 from nouse
brarnm—tysate—Protetrns—bindinmg—to+mobtti+zed—ndot

G ligand 91 were @i fied using a chenical proteonics

I chdw C. BI ||L“ I' M1 Ut Ui s Wil © Pul | fl Ud Ull a 1 UD; '

HCGlo which indol | HydreehbricRsisd coval ent | y attached.
Bound—proterns—were—etutet—and—subsequentty—separated

HPB{' SDS- Pol yacr y| tahgacssare liuad els prarogsirly (see Fi gure
WO20071 104763 PCT EP2007/ 052357

LCMS liquid chromatography — mass spectrometry

M multiplet

mins minute

mmol millimole

N Normal

NMR nuclear magnetic resonance

Q quartet

RT retention time

S singlet

sat saturated

T triplet

Example 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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2), suitable gel bands were cut out and proteins were
anal yzed by LC- M5/ M5 mass <sjrectronetry. The results
W@ bww1o41ed | mobi | i zed i ndol i gand 91 can be BSHEPIOO7/052357
nrich and characterize, LRRK2 from nouse
2), W%’f 1 bl WaRe YUt RIKDIOSRRY TVErE SNl estt b L@MBW%&%S
Spe%? [r?mstry are listed in Table 4. 1. Imuobilization
nol ecul e am ne compounds NHS-acti vat ed
TheSmshlaar shew thatHasio b ifduigigaithd Binoscised cesyrich and characterize

Rg{g%(‘)é%- O(é%?%gsg[% I @grv%tl%% anh])!/ig{)lolus /%d 1mass
spddiro@biry 8ictllsed iRgade 4vere pl aced in a 15 n Fal con
tube, conpound stock solution (usually 100 nMin DV

or DMSO) vvas added (fi naI conc. 0.2-2 nol/m beads) as

vveII T s were jncubated at room
b11az t10n ofsmolfl ’1:"% le amlr g1q gg%ag_dgver end shaker

NH(s%tﬁaéh Bk BhAeeddl £F asBEI oA hérghdnh @u@stfeh@ess 17109()6 Op)rwésﬁ
- 20 hours. Coupling efficiency was det er nj

cqui e NG ba G D DNIES GPBgey i d Fidkied | A8, 1120 2 0.005%). 1
t

mi bRSHAG B0 Wold bl QTINS5 A0l BTHRG I Rk Lo 8] usuatly

100nmitMh inlDMH ordDMSKBQ/as\AﬂédStEdiﬂaEadﬁ Overeumd bmebkaids) as well as 15 ul

i sopropanol at 4C. 2. Preparation of cell |ysates
of WetrsBedshs aysse tnculaied HdeomdrmpRiAisel dapkngsst #pgndpver-end shaker

(R&Q RRISGERE, Sfclrrbnﬁlﬁc @Eéusgfe%"lﬂ@) f0§Q6 'T% hOlIIrSI @0@1@ Htficncy was
CHAPSO, 5%’gl ycerol, 15
detNaIﬁnedlbyrI\ﬂPLQO NoufremdaNHSgroupsrme‘Blb ck@tl—b}? uiéubat@nemth

et.e EDTA-free  tabl ot eas hi bito
oS e Ry Qo he SR 33T shebtt B Shapt peads were
wadistifvath Y@ aADRM50. WesHIB heAdsalcr¥@@redda Lﬂwpﬁq)aho@s 4881 ng
a nmechani zed POTTER S, transferred to 50 ni fal con
tubes i ncubat ed for 30 minutes on ice and spun down
at 4C (10,000 rpmin Sorvall

n a ,
§EA armhn e %101 aes‘I'he supernatant was transfered to

Moake bilaliy ARE8TaE hergegdniéllin pRbMEES homagaiier bem( Pacihanso mM
3556540) and spun for 1 hour at 100. OOONE at 4C (33.500
Tripbifli Hok160PS0, Hretrssrald)S0 mwag@bérm MEGKAGS MM Nal” 1 mM

SO JIﬁQfﬁItla% e AgFTr tpq{ g 5]c r(ﬁ‘%h:o AR g%?%rpg:gge inhibitor

protein c()ncentratlon was ete mne by a
codkmlaRoélﬁi ]Diagﬂk)stlamd &/B3NMR0e per 250mt Bufiir vgas 5Gdenfg Tat material was

o BB » T Bitvasgr SRR SpBilirse 1o s 28 onn it eubated

for @bttﬁlﬁgt%ﬁ] oA SH&AIENPEEN 08hin-a886;000 3-at SAPOUA rpm in Sorvall
I'l -down experinent Sepharose-beads With inmobilized

SLAéﬁqumme(eﬂD(T he sbpadstagervasgankfetolvin ae xpercemefitge (UXet e

pol§%§g$@?e;§h§ thdRmal3i s Hgl)ga%ﬁﬁgﬁ‘r‘flfdrQ%%%?Bteﬂ)o‘.’ﬂotohg 2 458153 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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WD 2007/ 104763 PCT/ EP2007/ 052357 of protein on an
end- over -end shaker (Roto Shke Genie, Scientific

wo pago476s Inc.) for 2 hours at 4C. Beads V\BP((’.—’,T/EP2007/052357
col | ected, transfer ed to Mbdhi col - cal unn MBI T

of protyisgn ahend-questcad shitken 8& o phaks/dpe st wéaqlﬂsgaq%.%) for2
hOL\%s téﬁ/ﬂ‘)@e@%ﬁ&e\%re Cbir49da, t&ﬂéf&t‘é%@l\/ﬁ%lé %lugbﬁp kl@IOB?FgCBQBOSS) and

0. 25 /odetergent To elute the oun rotein,
washe@ withSIHEm$ byspl belfﬁeutcﬁrmtmmgQ S%ddedzent O P40) ﬁoﬂuwvmby 5 ml lysis

eat.ed 0 m nutes d the elyate S

bulf§F GHET R S TiETETe 1 CROt UEBOHGDE ROt T SHaagRlc buffer was
addBOthelcoRmNeK & Hdara mﬁlﬂ{&& R0 ZO POk YRS A HR erred to a

el ectrophoresi s (SDS-PAGE). 4. Protein ldentification
midygfugh sebedpyesnirdngation. RroteiProereithendicparstcd b SHS-Belyeerylamide

anal ysis Cel -separated proteins

ele%ve()pioreogggbgrﬁ&@%l ated and digested in gel

essentially following the procedure described by

Shevchenko et al., 1996, Anal. Chem 68:850-858.

Briefly, gel- separated proteins were excised from

4, BBRIPREp SN By NS’ pEGRY e%’ Szecfiuzgdmuﬁi) ngnéo mM DTT

subsequently alkylated with 55 nMiodoacetamd (in 5

nvi armcgnl um bi carbonate) at roomtenperature in the
4.1 dapter éesuﬁilﬁﬂf”é?)masﬁéﬁ%fé’alegﬁda ¥{# at ed proteins

Gel"%ﬁra@é gﬁ&teﬁlq vidle BRlucdY, Efﬁgﬁ%&nﬁ%lée{syeﬁsih r§61 &Eén@lﬁﬁg Bllowing

at “a protease concentrati
thegpmpaedingrckirdad by réhtechenkd ¢fexdt il 916, Vasl. é]hlenw\é&l 86@}858 Briefly, gel-
nd t he, r eac

d f 4 h t 37C
serB iR EOEHEYF e STOpee By BInE S5ihE A el Rd ysig 10 mm

Wkﬁwmﬁ%hﬁ&ﬁ &Qaﬂ%hﬁé §40C ALY 2%.d Rib XBShtly alkylated with 55
spectrometry Gel plugs were extracted twce wth 20 |

mM 96dbR¢etamid (podhdd amdnuan ibitiafic@atedlaigesin tempgetumamathe dark (30

.Sanpl.es, were dr,j .a vaccyum centrj fuge and )
mi g e S e Bt KR R R L R P o S pysin
(Prgﬁ‘l%ga) el ﬁéfoiéaisb @&?ﬁ@&ticﬂ@oﬁ@@ﬂg@ﬁl emnev! a'ﬂhﬁ&&ﬁﬁ HitdrBorite.

nano LC system (CapLC, Waters or Utimate, D onex)

Digakfigrhwwsad ladvadde ppraceed (iplddwuet 4t BEFC and éleqma:dpu pak subsGFuently
| ti.ma,. QIOF Mcro, Mcromass) or ion
Stoé&d“ ngéSI‘g/eg orgEs afidss spectroneter. Peptides were

separated on the LC system using a gradi ent of aqueous
and organic solvents (see below. Solvent A was 5%
4.2deepdmprepathieon pri@. 16 wn4dlysisrby nwes sheamdmsioy vent B was 70%

Ge é%%é%g# TG (IéngR?lce év?/ﬁlf28ruml% ?EA and poVPd W18173{C%(P fl 7(? §1gest

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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Table 3: Peptides eluting off the LC system were
partially sequenced within 428 nass spectroneter.
waeow/10d4763 % sol vent A % solvent B 0 95 5 5. 3BCPRPR07/052357
35 50 50 36 20 80 40 20 80 41 955 50 955 4.4
Protein identification The peptide nass and
[
Taféf)?g’;g ??ﬁ% fes SGHRV\}E %tﬂatll}g ege%kgﬁvglreﬂs p%g}gatllgggw—lé@ wghm the mass
speptrametien and nucl eoti de sequence dat abases nmai nt ai ned
and updated regularly at the NCBI (for the NCBInr,
dbEST and t he human and nouse genones) and European

Tirks Ghidj OF mat1 cS T st HHERL AEBI . 10T N6, JHRBR.B MOUSE,

nel anogaster [and C. el egans prot eone dat abases).

0 Proteins were iderﬂ_fied by correl atirig t he nmeasured

nant i do nmmcocc Aand ron-—dat o thn canmn Aat o

| LII CIIC— oo re— oot o™

LorJLI \> A>3 LILI = o= rw J ATTU ﬁgIILoIIL MLI VT “uiAl A V|
ﬂgorrput ed fromtheg —Qent ries in the dat|abase usi ng the

35501 twar e 1ool Nas[cqy (VAtri X Sci ence;| sger Kins et ar .
—1999. Probabilitly-based protein identification by

36searchi ng sequencie2@at abases using mys$sd spectronetry
dat o El act rr\nhnr QCI S 20 RAEE1 _2AE 87 Saarch f‘l’l t arl a

\v av 3y v oy o Tt OpPTTY =, A A eI = A=A = By B

40y ari ed dependi ng O-?FQ whi ch mass spect égneier was used

41 for the analysts. WO 20077104763 PCH EP2007/ 052357
— Table 4: Peptide iT]Qent ification by ngsSs spectronetry

S0of LRRK2 from nous® brain (Experinents P11927B)

1 fl r~|a Bos fl oh Pant ilda segHence 1
172 - 180 YSANDEV(XK 2 4g4 - 466 HAHAPEVAES‘&:K 3 553
-561 FIGNPA K 4 630 - 637 I LASTLQR 5 740 - 751

GATSLI YQVCEK
4.4, Protein identification

The peptide mass and fragmentation data generated in the LC-MS/MS experiments were
used to query fasta formatted protein and nucleotide sequence databases maintained and
updated regularly at the NCBI (for the NCBInr, dbEST and the human and mouse
genomes) and European Bioinformatics Institute (EBI, for the human, mouse, D.
melanogaster and C. elegans proteome databases). Proteins were identified 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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6 782 - 792 GDSQVI SLLLR 7 832 - 841 QINTGSVLAR 8 1016

- 1035 LELHONSLTSFPQQLCETLK 29 1712 - 1723
W(ILR(EW&M—’/M_SGR 10 1765 - 1771 I TVPSC 11 2031 2P139EP2007/052357
TSEGIPGFR . 12 2406 - 2413 SYSGR ~ Exanp

Takje4s E5pligy ideniiiration by Fsy Yepomeaeh LRRES fmﬂapz@use brain
(Expstisenlc? 1 19¢78bnpounds  This exanpl es describes a
conpetitive binding assay in which test conmpunds are

Pegdldeimbedi r ect | y | Pémida pogtibn | ysat e. [TRgttide serpeneeds

and the affinity phmtaioM th the i nmobyEAxgsEVOHOI

Tgand 91 are addegsf o4deysate al i quot SHARK FHV APEGCKO

bimd—to the prote 51533 (’5)61[ i neu Tt ILGN:}%R)KOIH[)I T,

I‘\flCl lIIC IIIUUl cu &db l6317c lIIC UCGUD ‘\I ;‘A v I‘CU

prr\f a| As—are—-sepa rr\mfha !\lc-

prot eilns are t;Z: z I‘I’E‘I and t he ni;Q GMSWQHQ@(

the eluate is det&%e®?and quantifi edORSQAYISELLR

speci fic anti body| 832 a84ot bl ot pr oceldQTNT&NY ItAR

o2l RN Ke)y RULY RN RURE | WO i

Qdyssey i nfrared| tettcecttizén system ByLESHQWSIANNFRPQLCETLK

9 concentrations of]| g7iesf7ogonpound a JOSEEISPEMIBGER

[oCUTVE 1S generar efly;dsur f/7gr _exper i mentalypgef of matri on

I I I L ) i
11 S U )% UbCU 3\.1U Il:lb nnnnn o

EDAMASN BRI U /T AN NN -0 o il

cont al ning 0.4% NP40 and then resupended in Ix DP
buffer containing 0.4% NP40 (20% beads slurry).
5: Preparation of 5x DP buffer Subst ance: St ock

EX%I)I%% @%ﬁ%zéfngl?é aé&g%'f‘ for fh 1cIe1f%1fI%‘QI?I0I1 %/II %Oklﬁ(% nItXﬁIc?ing c¥Rpdunds
dycerol 87 %5 %288 n1 WD 2007/ 104763

ThieCkamBREQiése¥ 32 7conetilide bildidg bssBMir’ whidH teNagamuntlk are added
direlc%lgf irrII\(/)I e:I' %811 III;Ifsate. Test compounds and the affinity matrix with the immobilized

Tabl e

indol ligand 91 are added to lysate aliquots and allowed to bind to the proteins contained in
the lysate sample. After the inbutation time the beads with captured proteins are separated
from the lysate. Bound proteins are then eluted and the presence of LRRK2 in the eluate is
detected and quantified using a specific antibody in a dot blot procedure and the Odyssey
infrared detection system. By using various concentrations of a test compound a dose
response curve is
W02006/134056.

generated. Further experimental information is disclosed in

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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35

Na3vO4 100 nm 1 111M 50 ml The five-fold concentrated
(5x) DP buffer is filtered 43rough a 0.22 mfilter and

wetoradt7es -80C. In order to obtain 1xDP buf f BCT/EPED07/052357
SxDP huffer is diluted 1:5 with distilled water

Mg€tlpck sol utijons ar ¢ Mbt ai ngd frons ki f ol || ow ng75ml

ters: 1f O M Tes/ RCL S 1- 266 e
Na pp Efl\il nﬂllapnurmglsév_rugl. 280 nn\ ﬁ °
NapG12 (S gm, M 10028Y. 5.0 M NaCitlgi gna, S—5156®ml

Preparation of test conmpounds Stock solutions of test
conpounds are prepared in DMSO corresponding to a

Tha 60¢-6¢1d condsinghied (oreR hutfer is dritcradrtpenughl at®h22 pya filienand stored at
-809'@51nr Slet ®S8btERNG DL ‘tﬁﬁfe’r Rt §E0B8 buffeARAUIMS! PSKyith distilled water.

solution iIs gre pared for a final test concentration_of
Stogk gplutiany are @plaiied dpra Sseliolowing upalicry 18 M TialHGHEDT > (Sigma,
T-X58BY, 810§ alyicerd] (Al tNalbhig: ﬁﬁgl;;’ét 04291; %SIIU)t 1.0IM MgCl, (sll(%ma M-
no t conpoun a buffer contai n| ng 1%
10%%@@%@%%3@5@ sanpl es contain 1% DVSQO
Preparation and dilution of cell |ysate The cell

Preb¥ SRS of SslUoBRALEL @s described in exanple 2. For a
one |lysate aliquot containing 5

Stogly sefutions0éitest j comparpisdatic rprapBIL1 MSOb@@rrﬁsamﬂmgw@a 100fold

h1gli@1péon@$ntfﬁ§on ca—ﬁpﬁﬂéﬁ th Y&aﬁ@cﬂ ARGreMabi Bn QntraotdP ?e%‘f al 80 LM stock
i s added s final NP4Q co centrahﬁfg

soljorns i eRpEt Oirﬁé”wa {EPEONBIEHEN Of Al pn sclicme results in
a 150l ODMSOPRoatintatied JqIr o%eas ehe iabdaybiFoercoptbltekpdtirhénts (no test

COIﬁ]?Oqle )ig’ﬁ abl e&ﬂl% W/Olém Sﬁlgg bi é}a | ss | ved I nég) ]§MSO

tabl et protease inhibitor cocktail from Roche

PrhA8BRhd Sfuticnd bR chunmber 41647). The lysate is
ng I x DP buffer containing

Thecelbdysgigads BEPRIa S alemrirbaq? ip pxneley 2¢ Berce Bitpicd cwperigiens one lysate
alidit BbnthiRindCiv ?Qﬁ' proteCid BRdvi QNinaf 379rswh@r Bhthint Q§én kept at 4°C.

To 34 BREA rg aaring of b SpERUEE Y MbT iR Aol ayPag egpeentration of

0.49€lid athibteglr Theat /50 dhelie findl holafet bt Silfntaloumd:entrated protease
1nh%v§%ts81%{1ﬂn 1%DN& Elc %?T).gegg)rﬁ d)'%gteas%ofr]l 1b9t(ﬁ1 dlsgé;.lt Iec? PJS 1?11 of 1x DP
bulkgrf omiainyingrdk 4% WE%%QTM&@%) taplet pydtdsc iglribiterdeleltailThiem Roche
D1a%q@§t§:s' Sathip Wg{n%GGIf @[64 H@%sﬁte‘ﬂs ﬂlghgf‘ dﬂut%ﬁ%&eﬁddmg Ix DP

| ate | u5| a vacuum mani f
buﬁfﬂ@p@r@ﬁ 0.¢%1 NP#pen dat wﬁw p@@ﬁem@fercer@%ﬁn wtéﬁ gyl is achieved.
vvashed four times with 400 | of |x DP buffer
tlrres wth 4001 |x DP
DRUOL ¢ ROURG PUY AIX o the filter
A \njlmhe oif 4 0@ Iuaoédﬂumd zhysatel ik eimpemd phtateacamellddr d 9@fvelXfilter plate.

l fj 68€ (}ﬁ}g}%&d &qmet%d;) i S pl's_l%tdﬁe(b%{g %@gtrnﬁ?ea%twns 1.5 pul
DM$ @rlth@gh@énﬂwumh)s ysed. aZEm:@eﬁOtLd céaéﬂnlmmatrlxtﬂ%%mlmﬁésper well
arc@ld@cd. "AHOARRGS fifub3d TH £ Ro@t af 9QMon 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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- WD 2007/ 104763 PCT/ EP2007/ 052357 tenperature on a
shaker (750 rpmon a Thernomiixer, Eppendorf).
woamsaagurent |y the plates are centrifuged for PCTEPMDBES2357
at 1100 rpm (Heraeus centrifuge) and the eluate is
tengpetdt@etoad shiakert(&0 vyeh loa adFheihemoat }quehdxm)p SBabsequently the plates

are%%ﬁf?ﬁﬁ%e%%o? ?qnﬁll‘llégtat “(ﬁ)a i é)rg u%l {ﬁ&%l% ha é‘tRFg(gollected
~proteinin fhe eluates | d“and“eudn ed’ b
in tHotwels of thgrcodention elaisi ng a f| rst ant i body d| rect ed

agai nst LRRK2 (Santa Cruz Biotechnol gy, Santa Cruz,

and a, fluorescentl | abel ed secondary
agiticaly slufedd RRKZ 800, from Rockl and,

Th@LQRY@Zprbaeélﬁ in thg @m@d:xsss exedted al @@nhﬁa@ Ibsag @Y it Mrdce@ife using

a gy afaboly SRelsiaengs R RR Sy | %ﬁﬁﬁe&t}ﬁ%& St G CA, USA)

andaAub@edeutle ﬂabe(eﬂcshcﬂnzla@eaamhméﬁ (hanienows IRDye""2800). from Rockland,

61(97'??525 atl'l;l%{ éﬁfgéé% f__ﬁ@%ﬁhg EP% d&l}{/gftrorgg_d?(%k(ﬁ]? es (Lincoln,

Nebyiaglee i épss b gs qmmtetd aeording)to mﬁ@u@ms mrgvlda% gar Hreusapglacturer

(Scﬂﬁf%dG@s%H@Eﬁheﬂgr étoalt B804 NShdrdediive nﬁov@éoltép?écg%pfg%@ Hetection with
l -

- Dot ratign ar at us 5)
mfwetdr%l@éwcmcss,% 'ﬁ\éhﬁf Mg ‘Bﬁzs%l KHOSCINEGSWa- h?(&s@@m)
PALL BTNT30R) are treated with 20% et hanol and

b | hed . P 30,.1 )
g AOE A crati B g shinasts By Miliitnut et g ugplier (Bio-Dot
mldrmtlbmeamrﬁbrsan&SRad el T4-63)t Iﬁitnocklhdosby niendudas i GioTrace NT
Nit%c%ﬁ%@é/%q}t BTN”I%H% A% HHE{‘[&? 5\%{?1 0@0§thaﬁgl I%lﬁoﬁggéqggﬁﬁy washed

one_hour room temperat ure. ranes
withH&RBS heffpaferdetcal el Byatesamplesrce aprligdt he ant i - LRRK2
antlbody which is diluted in Odyssey bl ocking buffer

nt ai ni.ng en-20Q. After .wa nbr ane
For et imtobl Rk Bog Etiuieare bau E?Chéyeﬁ D RIGRR: Odyssey
blo2king hiufii@n L IGR | 9274000Mat@d oherhetd mﬂ mMrﬁsteMptefatmﬂae Blocked

me%% a[?l%g Ia%r][h%q%lk%géﬁ_lé)g? Bil} ng;ﬁg% dl r'? heS %ng E% ant1b0dy which is
dilged fier Odpsseni bloglgn®. RYBTwemERIRDE OA% eTwmndw th&er washing the
me%%reaf%ﬁr 't1ﬁle‘§’a«§fﬂ?qxf’ﬁgrblfffe?%nfa‘ﬁﬁ%§ Ve C( nTvVégne% %l‘?é:ﬂlembrane is

fer/0.1 % Tween once for

mCHbeﬁ%ﬁ é%r 49 tpingtes vols t%ﬁﬁf@?tlorrrh%ﬂh%lmaa%@l%e @B&ye " 900 from
Ro&8md) t@‘1067f32a1t245l@11at@d ih Ms&@rawlfi@lﬂng\ﬂbhffeﬁ b@t@ﬂhﬁ%&ﬂl% Tween-20.

i nst r unent r recor and anal ysed
ATBEs I g MRS SR, [RATOr (e TRAAURUGE gy with 1x PBS
buffecdmiflo €l vicen IBRIA daicadisre5 asimays Whh 4 x Bl féerd€se metdsane is kept

o PRSERRY IOBE GA0 G U36E Schl LS AR e o

recgrsiod pngl gneﬁ;gqeﬂ @pwd{mggo thegnstiugtens 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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previously (West et al., 2005. PNAS 102, 16842-16847).
WD 2007/ 104763 PCT/ EP2007/ 052357 A full-1ength LRRK2
waeDbNA1ed7ene with a Myc epitope tag i s cloned i CDEP2007/052357
manmal i an  expressi on vector. The expression plasmd
A fudl-lenigh JiIRRK D DN Arsfrect eld ai Miyo cptsp2gTis ekined infoya mammalian

explilggsf(])% elg?or F’i’thEEErgs’swn[ﬁQ&? Atis QLR%%Qrﬁlgﬁ?ﬁls#e%gedsﬁloeﬁ%%) 293T cells

by HE&(nggtkw E@GIE;N%r@001¢ag@ntedRpﬂhmppleMS|¢®ajp@) according to the
maﬁﬁfﬁyﬁll;e&%gﬁﬂl)uct1§ﬁbo HE@@Q@;”@%IW a&@cﬁllglt@d: %%)ptp fME M hddid (Invitrogen)

(100 units/ ﬁgé repto /'m). To
SurpHEEAE ¥ ANS FAMPCBIRHRD (GBI DoF e rrakinyess A9 e/mi). To
-rg&ﬁﬂ'b@@{tlLs[{m P el @ehds® asdafTBERLETT REMAbhictarvested in

pr El% )
RGO R (ﬁaﬁ&?nﬁﬁfﬁé@sﬁp' ool B PRBASE dnhibitor

codknglfRathedl 1IalPB$§; afld) nhohesates are frmhbzuwédt B3C for one hour followed by

en‘fﬁﬁgﬁﬁg ugtap’ rac }(?r’ ?50911121% | ne s\jﬂuﬁ?lﬁ'aﬁg{ ﬁ%ctJoWE combined with

I nat an on 1s Cco
Proé@p lasepharage Balsst Eloow(4Amaishan diephzaisnBeitechBipstcentpjexed with the

moﬁiee%ﬁﬁl:l%ﬁﬁdaﬂﬁk chﬁntﬂJHEl 3 ldHénQEthﬁl)clﬁmfbH&wéﬁ/ (By incubation
ant | (cl one foll i ncubati o

9 Roc
OVW@%.V@ﬁ} rofptpe bt gﬁ‘?%gﬂﬂwr@aﬁeG fﬁghaﬁ%ﬂ EPMHPIEX is"'pelleted by
cenbiefbad s end aagtcaXivestifed watheshfity supslamehttd@gdth 800 &M NaCl and

washe ' mes with buffer supplenented with 500 mM
OncﬁelvﬁlHl g’ﬁghgi)ﬁt%rwth | x PBS buffer. Mc-tagged LRRK2

protein bound to G sephar ose is resuspended in Kkinase

Mygutgé%ﬂ Igfgl(f%oégﬁ E)%ﬁn b ome%{gsg%g%edgnﬁm Lﬁﬁer (20 mM
Heps. Wit g deChy & m#? . 30 oudh helpBReTURbesRILS) on icc
togBihet KR QQ'pM]zhoUh?fﬁ%d el B‘étsw N¥otein ( NﬁBII'“ e BRAEhhOR gy, Lake

Pla@dnéf% ng%r‘dklfesew%@'rlqgﬁ%“w@h P@d {@ 8% J%@%E@F (Perkin

Elrh@) add 1 uMInG®. Theenikeeacisiincubatd apBaue ﬁorollﬁ mﬁﬁt@nmhe reaction is
plaE clr 5?1 ﬂ:%tasg ‘[(?I%llt?aqu Bg agdlgﬁlgl 9@1{13%1'1({1 @%ﬁ%} The umvecfs%l kinase assay

kit ci@annQChym]) m&:mq@lotoaq‘mtlf)amcom@t@qb @adlﬂlsbﬁom |11m3bl1<atnevbht¢¢BMBP by
adcﬁ‘ﬂ{ a\ﬁgﬁi' sﬁgltﬁﬁ'(éhlﬁlo%ﬁéﬂ’l} footﬁe Qeg%h?{ 9&&&6%3&19? tah@SOC for 10 minutes.

reactlon and i ncu atln m nu
The gagetionis Geatrugrd 4&&9&@% af@r iseomynydesy agyd thmupﬁ%%és flyged on a

olhﬂiiﬁd%kjﬂtgf ﬁtgg gt zlv$d1ﬁ| @ﬁﬁl@hgﬁﬂn@mﬁﬁ%‘:uﬁﬁﬂ cezaﬂ@unlae@ramg to the
av I N I N ahe a wasne accaor
mafincs R giocd. TR RBRaf: SR aRbaR REFrdale soPatBid by tiquid

scimtétition sotrape. i s measured by liquid scintillation

Th& E#W%ﬁ%@p@@o@%lﬁggg ?@%@Eé&lﬁ‘ég ﬁ)lnar ?1%%%:' r\ég%[}é)\%a% described
abayg capept thamoMBRBPaddedadibie thactivreisrisedricdrior 5 miewbadted°C and
terfRfatclOb N JAHISS LAMBAG AN buffer containing 5% 2-mercaptocthanol. 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 LRRK?2 in each experiment.
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- by Odnetho

term nated by adding Laenm i sanpl e buffer containing
5% 2- mer capt oet hanol . The rexctions are heated for 10

worenatieseat 75C and then placed on ice. After bCi/EP2007/052357

centrifugation the sanples (supernatants) are

separated in a 6%SDS- Pol yacryl am de gel, transferred
to a poly-vinylidinedifl uobildl S( PVDF) nenbrane and
exposed to BioMax film (KodakK). The menbrane is

probed with an anti-c-nyc anti body (9E10; Roche) to
determ ne the anmount of LRRK2 in each reaction. The
aut or adi ography. and_Western bl ot bands are quantified.

C? fondrQdanntiogtion phat EBRKAgRIsEICH RS Aempornda aefupiising the
of stppasphoryl ated MBP to the anmpunt of LRRK2 in each
experi ment. WD 2007/ 104763 PCT/ EP2007/ 052357 C ai s
1. Anethod for the identification of an LRRK2
i nt & apovilingeoproaumn grepaaiipn caitmgingHRRIS2.eps of a)
providing a protein preparation containing LRRK2, b)
contacting the protein preparation with indol |igand _
91 bmesbitdcting theoprotein prepearatien pipbrindeldigend b namobgirsd on a solid
al | ow agpbheniqr WabiLeRs SflowRg RARmhiigRBbadhdbRiRkAd 91-LRRK2
conpl ex, ¢) incubating the indol Iigand 91-LRRK2
conpl eXW!eh a gi ven conpound, and  d) deternining
whet her the conpound is able to separate LRRK2 from

the | i bilized indol i . 2., The.net.hod of

ol o m o R Reny SER RIS cofile! GIHIER P Ghpound, and
LRRK2 or the determ nati on of the anmount of LRRK2.

3. e4diEin o ' i [ gieeh
thea—arr%unt .g gL&E%éyl gﬁ ezg%t ?J%%ngdaﬁgﬁéag%apﬁé T Hrom the
spect r oo bilizagrindohtigand@t ecti on nethods. 4. A nethod

for the identification of an LRRK2 interacting

d, I Si he. .of i di.
- prof &t Rpdpar dePb . ebrin eng) i BoReeidelt RgK2 o te

t hedpemtiritivnpfepaimburnof WRRIK2. ndol | i gand 91
i mmobi lized on a solid support and with a given
conpound under conditions allow ng the formation of

. an Theolethodgaindaign 2| RRKRincbRBKExis detagted) ordide eotoungof hBRK2 is

| ndglictuiigans, Sisd BRERRAAPLSK i RloRBLc i SLRBIL) -

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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5. The nethod of claim4, wherein in step c) said
detecting is perfornmed by -d¥term ning the anount of

wo bm7itomded | i gand 91- LRRK2 conpl ex. WO 2007/ AOHEBR07/052357

6.

10.

11.

12.

PCT/ EP2007/ 052357 6. The nethod of any of clains 4 or

5, VThenethvdsoepsy a) chamc}t @ar g phertiaraigd ay tohe) deperfatmed with
pr o} ei rati to.test . di nt
ConpcruBR R Rt U P R Php s an

LRRK2 interacting conpound, conprising the steps of:

a) RrMhd PP ddRemif@Hoh Bf & LRRRQQE%M&UH% (E/)m@ﬁﬂcp @omprlsmg the
cont ai ni ng LRRK2, b) contacting one aliq th ind

| i gHfRs @1 i nmobi | i zed on a solid support under

condi tions allowing the formation of an indol |igand

LR | PRSI ey oh ke o on Searinie LRRg ¢

and with a given conpound under condl tions allow ng

the fo ' | le

b)d) édg&tclﬂﬁ O(r%“g naélq?ﬁtebvgfrirgh%(%l nlnlﬁl gancfP gﬁ al_éﬁ’l&support
corrpl evadenrepaditions salloygng)the aﬁmm@t)on Oéf amhiadeledigenl G-LRRK2
claimdompberein a reduced amount of indol Iigand
91-LRRK2 ~ forned in step c) in conparison to step b)
indicates that LRRK2 is a target of the conpound. 9.
Tpec)mgédlmmmg taayoﬂ@efr ﬂi@bﬂﬁmﬁl tilo8, ligahé rei nnmbegiag@wmt a solid
of indg et erm ne :
Separ ot PRY AR SR ann G B: sfabEh TG fggmation of
and subsedoldigand @i driRRIK2complesfandhe anmount of LRRK2.
10. The net hod of claim9, wherein the anmount of LRRK2
is determ ned mass spectronmetry or inmunodetection

net foddetermyning Tlﬁeam@trﬁ &f nsip! Heandot-ERBKFscomplex fponed in steps b)
performldc)as a medi um or high throughput screening.
12. The nmethod of any of clains 1 to 11, wherein said
compound i s selected fromthe group consi sting of

. synTheatnilathazbnﬁolmdsz, \oheremgmmé:cmcsd/ nhfvebhi of dmdtgsl1gambr9é-LRRK2

gr ef mg(? |11¥ SR eB n com C?OS to rs%% %I) 1n(ﬁcéfgsstha9 ﬂﬂR&@t LY arget of the

nol ecu
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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WO 2007/ 104763 PCT/ EP2007/ 052357 13. The net hod of
any of clains | to 12, wherein the LRRK2 interacting

w@eopamtas i s an LRRK2 inhibitor. 14. The net hedr/aP2oamnys23s?

13.

14. p

15.

16.

17. p

18.

19.

20.

of claims 1 to 13, whereimX-he solid support is

sel ected fromthe group consisting of agar ose,
nodi fi ed agarose, sepharose beads NHS- acti vat ed
ephBf Bspd of e, clagp | 9 bdevhessiny ﬂwelrm%iz @iteracting compound is
femﬁLRRﬂﬂeMnmupartlcles 15. The met hod of any of

clalns to 14, wherein indol ligand 91 is covalently

u to the solid support. 16. A nethod for the
Eggmathpé af oty of cjsims inte Bl tviherein thonplskiupparhisseleed Somghe

t herosip Q&fslstﬂé ofaégafog@ '?ﬁddflﬁ/éd %ax%se'—&%ﬁgroheme%&@qe § W@IS actlvated

q&g ﬂ%por hqg clainms |
foF proze)riptex irellv!fitee Tr?]g"rcf?fﬁﬁ’ééﬁ‘f‘&ctpémﬁ s.
pharmaceutical conposition. 17. A nethod for the

puirhd Jg%t%éi SPanS'foflcﬁﬁﬁgi i PJ‘Whe%n 19d51*i§a§& &PR cgﬁ@%)ygfupled

pr ovi % teln preparation cont
coftthesql gumw@ protein preparation with |ndoI I i gand
91 immobilized on a solid support under conditions

al | ow format.i on.of, an i ndo and 91- LRRK2

cofg st tobhe ofendag B £ M rsaRora PRGN CARBEN 1S e gieps
indbl |igand 91. 18. The nethod of claim 17, further
conprising after step c) the identification of

protelns bei.ng capabl e of binding to LRRK2. 19. The
method 18¢ntiying mLRRK inferasting eoppund pergraing toranytod ,slaeryls lto
t he detix madnati on of post- translational nodifications
LRRK2. 20. The nmethod of any of clains 17 to 19,
wherein after step c) either the LRRK2 and/or the

pr bt ei rfempdating thanéendcting fornpavad ko pharmRRKAcah camposition.
characterized by nass spectronetry or innunodetection

met hods. U STI T, ULE 26) 20f07/ 104763
8 puii atlono compnsmg the steps o

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)



21. The nethod of any of the preceding clains, wherein
the provision of a protein {déeparation includes the
W@ @pao4o63 harvesti ng at | east one cel |l cont ai nPOLERRRKES2357
and lysing the cell. 22. The nmethod of any of the
21.pr eThdinitghoel af amy oYitler picoedihe cﬁimQSWbérehhmefp}bVﬁEjbhaff a protein
dol . i - r Ted
cnclePEallE B b AT D0 o BEV R TARY, el BRob gL LRR 2 an
of lysidglthd ¢adland 91 for the identification of L RRK2
I nteracting conpounds. 24. Use of indol ligand 91
for t he ?url fication of LRRK2.
5 2. The method of any of the preceding claims, wherein the steps of the formation of
the indol ligand 91-LRRK2 complex are performed under essentially physiological

conditions.

23.  Use of'indol ligand 91 for the identification of LRRK?2 interacting compounds.
10
24.  Use of indol ligand 91 for the purification of LRRK2.



