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WD 2007/ 104763PCT/ EP20071052357 Met hods for the

identification of LRRK2 interacting nolecules and for

t fication of LRRK2 The present inventi
Worigﬁéﬁg?sto met hods for the identification of P%EQ%OOWSES']

i nteracting nol ecules and for the purification of

LRRK2 using indol ligand 91 as a |igand for LRRK2.

Furthernore, the present invention relates to

PhALRAS R the Iit?éh@ﬁﬁgﬁbﬁ bpﬂfﬂ}ﬂ@i'ﬂitél%'cﬁﬂ ﬁﬁiléjcules and for the

|nteract|ng nol ecul es e, treat nent of

Par ki nson' s di sease. P‘Flaﬁ‘f'é} 'IRRKZease (PD)

[OM ML68600, Online Mendelian Inheritance in Man

The (GrED FTNARHAR PN LOngEy T theo HEBEFBioR 9 SRAKE fifercting

mol&uli8 hnd forathb ptéficagined [HSRRIQIEEI{EQ inddl Eganded1 as a hgand for LRRK2.

F urtﬁgﬁ:[oﬁ:c tﬂ% ﬁeqlt ?t?/vehﬁgn ge 68{106? %?r%gbgg compnsmg said

neur ons he 'su C|a nigra o
intergeting] maleculcs apflocthe t.tzemmtoﬁé’m;kmgn ‘adissascover 60
years. 15 Current therapeutlc strategies for PD

focus primarily on reducin he severity of its '
Parkigin s SHEaSi P Y [QBHAMASED Y rliRe Mesicligh LineBiagee in Man (OMM),
http Wez\vb@d ﬁﬂﬁ/n@fnﬂl E@E}@trezf&lim g@h@ﬂ 63600] bepef iat tHeterogeneous

tients, these ne | ons dIS dver.se side
mov B ot or PR e AR e oRe B ROPLOL MR B girgas within the
substanea tnigra bf thedasal pgnglid. Itedfffeetst2% of\thn@optﬁlatldnee&r 60 years.
treatnments 20 addresses the underlying problem the
progressive | oss of dopam nergi c neurons. Broadly,
Currme%éraaﬂeuq waategichifon Fa) Hetusgprimprilyoemp oadusing dfe REyerity of its

symptbf§ ! nsthBe Rphirdchdif eRldichrdsd | RRVEAPAAHBdbp. Although

domctermvvhl conpr.i ses e cardi nal featu es
provikn fgnasi e Fsaﬁgl FAtIOES s‘gf'ﬂi@f VTess 8105 effegts and may
becofxﬁ&ﬁd:ﬁ‘@tﬁzé eﬂﬁf rob)hgéﬂ/ ktit@ﬁhta(“(eﬁhﬁg\ﬂﬂ%ﬁ’ea? 1‘2(5116 of these treatments
Elddrm)vetge 3%? k’% d}gpostur al m% c al |
e TPl 5 PEEYG oy iRt
pat hol ogi caI correlate is the | oss .of dopam nergic

BroalJf 188 ard Meck é%g @ngﬁmp 'm g@m &€ 8P PD. AL ?E 1sschmcaﬂy

ease IS mar ost te e presence 0
I@lres of the

defingg aglsnsgmisnLed sadromie derph whighy compgses dbe asdinat
Pukamamﬁoa@ﬁbhyaﬁérd@ﬂ gr&eata&@a&egfu | tkRhSS b egh leaﬁness of

B TS BE RIS, R SR, ot SARSE S sopin

mo vethgha - me@hﬂmlbgimﬂlctdme@xé.amh@abﬂobﬂgmpm@wneuﬂms in the

al ne ron L ned,-wi t h. L a ceII 0S
substlich Herfl SLBRT PERPRMES (ishate s 5 B mppgence of
Lewy hocBrmtdemey nguritds ROsWEPIVing Tearons. These are mtraceﬁular aggregations

I fo |
of i as | {e’ééﬁgén@hf}ed&ga Sﬁt{)g@ﬁlﬁg@& %plﬂ ﬁ&i&iﬁ P%tﬁ%ﬁﬁgla&éfﬁ&ms of
PD refuireohe ippessnos b eznxppsmpp rlmy wmwmng nigral
neurcis) cdﬁblﬂ@u ﬁhh %!ig%ala&ﬁ% gsaénacinwci QridtBEn ik $rRACBHYoR 226039 Annual
have A%‘QI n cellul ar protection agai nst
Revigyy igt! %ﬁﬁ@@ u-Sleiman et al., 2006. Nature
Revi ews Neuroscience 7, 207-219). - 2 - WO

e AR B A TR e e

compl@mnterdebwtbh digpeaty & Hesprofeifd RRK2PINK hangdnOMI/HTRA2, all of

S
whicl R Rl dcbled R Al PRI ARTHIA bech RrBlEHL Pt ular protection
againglspXifigitveqdaraagec i Sieimans et ., 606 Nptur% Rewiewsi Neargscience 7,
207-19yi tive famly history, and were also identified in

sporadi c cases. LRRIC2 encodes a large nulti-donain
protein that consists of N-terminal |eucine-rich
repeats, a GIPase ROC/ COR donmi n, a mtogen-activated
protei n ki nase ki nase ki nase (MAPKKK) and C-term nal
W0 repeats (Paisan-Ruiz et at, 2004. Neuron 44,
595-600; Zinprich et alL, 2004. Neuron 44, 601-607).
Pai san- Ruz and col | eagues naned the protein product
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Moreover, manipul ating the kinase activi ty of LRRK2
by replacing the kinase do n wth a "kinase-dead"

ver si on bl ocks the Tormati on of inclysj .
de%bhﬂi& %hd del ays cell death, two cellular pt@hﬁ@’%‘g@”y
of PD (Geggio et alL, 2006. Neurob| oL Pis. 23(2), :

329- 30 341). This observation suggets that kinase
Genenhldndencfs hyd telcedtly bemf pniesdﬂmﬂ ﬂ;aem:ita:tioag efittbe Loncme-rich repeat

%WWr ecdéﬁnli%l)a[ézll scover r %H“ :P? Ble¥Rusly tinked to

the RﬂM& lopes. LBRE2 mulations-asp selimaptpl m ftchmpllt érmﬁ)ﬁo;ﬂ% of PD cases with

a ﬁiﬁofaﬁﬂ hik@f) Uﬂlﬂnsger@la‘?sr(‘)aldéﬂﬁl’i’&i & Porddddl cped LRRK2 encodes a
ui t pat 10| ogy pl aces LRl upstream 35 in

arge %’é’&?dﬂ@@@h PP%S%::& Mm&l Isusing-Fsh ﬁf—*gqﬁs a GTPase
Rocrm doBRI% ahaBodtaceiPatad paitéih Aeidsy RinabekRAPRUIMAPKKK) and C-

e SFaClepb ) EEASHORSD AP, BGBLNELE8L! b bl Zimpric ot a.

2004/ Neoudna A4 )Méd1-60d e Rﬂsan?lﬁuﬂ%)ld celleaguesl mmedevhofprotm product

dmﬁHﬁh&g‘s epeﬁ&fllﬁéel% (ﬁfed‘f"l cat I on of %ﬂ’% %{ (lg’\r/‘glgtthe é)mtem was

hBBREZ- wel | as for methods for the purification
of LRRK2. In a first aspect, there i's provided a

met hod for the identification of an LRRK2 interactin
Cma%ﬁabo‘trﬂa 5 ke pod RIS genshio B@bﬂqﬁfm seRgALigns have been

madp i ¥/2 VitrodWReedxpldsion Gosttmas. MLKRK 2 b:)lccﬁde@ hqﬂﬂcﬁngahm and is capable

of RS eRoRIERE. Ga bt Ao Py INAR IR 165198 Fschgrs < oL

2003. - Pluh. dMiorbt ﬁ}phetl I—I-Spy223623él)3 ‘Ther pablichtian e et al. describes the

punﬁgh%i%r conai t I ons ag?-ﬁ-g%l ‘h’g’ﬂ?ﬁ e lhl?%re(#d’:? g%élf&OLﬂtﬂ)oay pﬁ8&%ver the :

Y4 prytoigrobtaineshosasivery 8aldr o- i ndol - (32) -yl i denenet hy
2, 4- ai rretbyl 11-1- pyrm e- 3- carboxyllc acid

S]gn§lﬁ:@nﬂ]y,ntgre e R ualions, Bovs 1t thekindse domain (620195

and (BRXDTH| amlr on-imxthe JRQCﬂt]:(DRydrrGasmdmha:LﬁS(ZiWﬂC)i eneemt NLRRK2

auto{ﬂﬁsg&hﬁ[aﬂgﬁ,at %gé{sltmng' pycfo ggﬁ no_gﬂﬁé%étl %t ﬁmec%ams%‘lh Indeed,
OVETEXPTEASIoND &Hdlﬁf) Yd 6P m" ﬁi?—ﬂg%m&m oft IHRRKS npsufﬁdlensto induce

r
w@?illl%ltegflshggﬁf&fl %tn?ol{sg%atrf 8BitichPncurons (Smith et al.,, 2005. PNAS 102,

1867 S@Sﬁ uor o- 2- oxo- 1, 2-chl ydro-indol - (32) -yl i denemst hy

11 2,4- 15dirnethyl-11i-p3rr0le-3- carbOxyllc acid
3-am no-pr.o anide pect, there
Mordgig, Rraip bt il R acivisy B CRNEY DreP BRRg thekimpserdesizin with

a “kinadeedead? nngatecbmmcblocksrthe iferinmatiot h»é ichepm bddies)and delays cell
deattg Q% c%?l %lhgﬁocl%[?' noiplgﬁ %oo By QP'EO%{S”N”QIo'bm "Bk 29&) 329-

ontac
341).)6lis msﬂwmlgggxahzﬁ kznasc "bld;oris mdl |be useful therapeutic agents for.

| e-3-cath
ot ARt iSRRG A © 00

~support ‘and with a given corrpound under conditions
The &ideﬁWdIh@o& th&r TRRKON nidta tﬁﬂts lead to late-onset PD with pleomorphic

(,545- F 1,2-dih I
paihioR, Jici Oﬁ@ﬂg?ﬁwﬁmﬁ% | Bl itz fﬁﬁ&&yﬂpmw
in a GMMmMon peapli¢gdenantiste paﬂhﬁﬂjﬁ?onparkimlsmﬁfhﬁ5ERRK2 has become an
auracfGb Fibaflls onet for frvepion snd papporesion in Papdnepsy, disese
(Taylor etralq 2004. |de$yanleqLﬂch@bme:§2c'é&-wxyl ic acid

(3-am no- propyl )am de) - LRRK2 conplex forned in step
b) .
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In a third aspect, there is provided a nethod for the
identification of an LRRK2 interacting conpound,
conprising the steps of: y a) providing two
aliquots of a protein prepagation containing LRRIC. 2,
b) contacting one ali quot W th

(5-(5- FIuoroZoxol dlhydr0|ndol (32) -

5yl i denenet hyl11l-2, 4 i Bed aafdmkcyideuhﬁcatlon
In viawiof tgaaheie e’l‘fr’éﬁ‘ﬂef %‘1&&%’5 N

I"mobi.lized o
- of L Rhibradfiesorapatiad amsvealars baimerghadsdog ?ﬁﬁ]ﬁﬁ%ﬁl nfOf

45- Fl uor 0-2- 0x0- 1, 2-di hydr o-i ndol - (32) -yl i denenet hy -

2, 4- di,rnet h r9li8e RieaafibfioyIof an ARRK?2 intracting
ma@@aﬁﬂeﬁt@ﬁ‘ﬁfedﬁﬁ‘f“am ﬂn § I%?rczeconpl ex, 10c)

comBOBdassmpisitdthestapect al i quot with
?545 Fhi or o- 2- oxo0- 1, 2- dat ydr o-i ndol - (32) -
yli generwzria;‘eﬁ o&h %@bﬂgmmﬁe 3-car boxyl iC
ro

aci® anj. de) . ol
suppo mnt@agg et proig p{;:@?fa% ﬂf@ﬁg&ﬂo 2@&&00!"2-6111%&@ 0

condi F:jzg d@icirwﬂAym]gZ mmmfﬁpmlcﬁ-cgppxyhc acid  (3-amino-
LaOh O Sf&é] i a{lxﬁa%hme@baﬁmcmmmmm
ro

-2, 4- BT9R¥ - -car eRfRthyl]-
pr opy gmmatien d?é') am é%kéj&é&& gbzf)-ﬁ?xgﬁ y]
anount Ofimem ﬁtﬁlpyﬁbmﬁemﬁymczacdh 63 o RERRYY ?ﬁ}

yli denerrglfqu | -2, 4-di et hyl -1 H pyrrol e- 3- carboxyl iC

acid E&2gftno- prOw > anai de) co 2 4.
21 ps kb b (520 Flaproc2iont PrUBERERL -G b gt 2
provi ged 2, 1ol Hash1d-9aiteytur mh&at@-@lnﬂ@ﬂ@ﬂ?@k@l de)-LRRK?2
corrpnsw%%y estesof V|d|ngaprotein

re aP%P’SﬁWétBﬁt%Y i SREPP h ontactin
Br @gjeldsteﬁinemgrwbem ﬂ;a:t ppmpozm 1% ag ara:% f;EﬁKZ from the

(5-15:F upro-2- qx imn,y@ngz-dmwdg‘aﬂ}yhdmemeﬁyﬂ-w

(32)-ylideneneth |J - amlde rboxyl
i ¢ acidimgthyl éﬁ'ﬂﬁiﬁ?}ﬁﬁr‘%&é Iggfm/gm% ?%g%llb on aﬁsol i d
support under conditions . allow ng the formation of an _

(545- Fl uor o- 2- oxo- 1, 2-di hydro-i ndol - (31) - ylldenenetgy

Fvidedy fd@hﬁd?imcthe blertfication®f go L
I“‘(”}’f;cg?ﬁ p?%g{/@g m de) - LRR onpl ex, and 30c)
mtaaamgwpmpgun RempRemeth %S‘Fﬂ%“g. li zed

(:5- P-Flu. oroZoxoththdro- |
i nda)l--prajiiog lipdete T FRAE AR oBfAIIng, rre.f ﬁy’l -I a- py_érd% &Eo-mdol- 7
. cage,b 0 akin PieChrbfin puEbaretion wish (g By EeR)2 1% )
aspect & ZS hf&% m@fﬁva_ﬁﬁgetﬁ)hﬁﬂ-pmle—3m°whc acid (3-amino-
lid 1t and with 2 given compound
propyD)-amide) immobilized -on 2 sohd suppo
" under conditions allowing the formation of an (3- [5-Fiuoro-2-0x0-1,2-dihydro- -
indol-(37) ylidencmethyl]-2,4-dimetbyl:IH-pyrrole-3-carboxylie acid (-

- ammo—propyl}-amldc) -LRRK2 complex, and
c) detecﬁng the (5—[5¢F1u0r0-2-0x0-1,2-&ihydro-mdol—(32}—yhdcncmethyl] 2,4- |
dimeﬂ:tyl—lH—pmole-ii-caxboxylic acid {3~ ammo-pmpyl}-armde)—LRRKZ
complex formed in step b). ' ' ,
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i ncubgtpynglet-maﬂbﬁ <A

{n Ofoudh RERbE itRrisepevided 8
.. cont aft' ng one aliquot with i ndol I i gand 91"
theistaRb o

In a fifth aspect, there is prowdcd the

use . of (S—[)-Fiuoro-Z—oxo-l 2-

35 use _ of '
0-(5- Fl uor o- 2- oxo- 1, 2-di hydm i ndol - (32) -yl i dener net hy
[1-2,4-dinmethylll]-pyrroles- 3 cat hOxylic acid

( 3-ani n0- propyl ) - amlL4e) fo? t he |dent|f|cat|on of
1RRKZ interacting conpounds. - In a sixth

aspect, there is provided.the fan LRRK2 interacting
In atﬂlﬁﬂaigﬁt,uﬁéreiépmxﬂﬁﬂ‘: aznﬁﬁ%ﬁﬁf?lbth ‘{%8%?8‘2131%)0 f‘ff i denenet h

cl.i Igépg%t pynol e- 3- car boxyl i c acid
opy 1) -a

m de) for the pur|
Agb% gggqudmaﬁmt@w o “}%r&%{ﬁ 2] dol-(32)
?'1 cation_of .an.| RRR ihH{eFewelwgod indo
cbhp?@néqsﬁ&t fB® st egﬁb 0 %}%(0 Qui_gdipgyi aeiat @FMBO'PTOPYI)‘
pr epgmc&hemarﬁlydbﬁt"aﬁhﬁ% 1 oo t é{im isg formauon
pr ot gi ddaym aolid SEPRIH L1zedy

mnq WA

£ or et Fbf-BrT R 'gﬁF‘ﬂ?“d‘ﬁ if) lﬁdﬂb(ﬁ df«‘@ L -
g Quhél ot@dﬁ&lﬂﬁotdﬂfér(ﬁ‘l][ ‘ks Saq oilﬂdcﬂ—(sz} |
X‘DOU IS,

RB%I@'?JWY@Pn i (Famino-propy-
i mmb’ﬂlfl‘?f‘f@a aﬂoff—%?ngand 15# Fr e argiven, ooamund under -
di sclaaﬁ@l singnolyi et A2 18Pt S%gire\s {83k 01 2o ndol
LRRK2_ a&gbbvwmfmmn

he s
o g &gg E{;g,ﬁn Q% BpigpaEapyml- B rolfgmine

rote| ar ati on Wlthlnd0| :
Ilgar;giolgfl) mdgblﬂ-%@ ‘3’8 |d su r@ 3_1’?%})&5_&1@1-(32)

dﬂwdmomdpfl
%( {5Bn 250t 2 legileaﬂﬂm é‘éﬁrﬂ:"é‘%’m“éﬁﬁ’py}
det ecylidepry 341 Il and 9 L&i gonpl ex formed in

stepsaﬁhe}mwm% R e d Tor t he
“identification of an LRRK2 i nt eractl ng conpound,

conprising the steps of: 30 %tm@mm@mmg
o tor B Yll“ ﬁ%@ by - |

lized on a solid support under_conditions

aII W n QAR mﬁénamt#m@% and 91- LRRK2 '
"3 "qﬂ&ﬁg a{J %Bg Ammoszsshyd@rm@-

corh)a@Pmﬁ@fmtngBe é‘f‘ﬁ%'? alll quo {1 le30Q okl }g@ndm@l (3-amino-

| nnobl(t;zyﬁﬂicﬁmahmmﬂ?gﬁélly 3%816 ré% 0 ns allqwing the
_ corrpoung HdEEe Biliedsorak solid AFPIHEICHE ot

an in I1.gand 91- (g%? mxamaﬁhfﬂr@m)iﬁ@%bfkﬁeﬁ?fﬂﬁhyuf .

t he anfemﬁﬁaf° rffol 91. L
st eps i)z),.dlmethyl-lﬁ-pﬁrole aQboxyhc Fch%Z (f&ﬁfﬁ&%ibp?@faﬁﬁﬁ}m

complex, and ' fom the immobilized (5-[5—Haoro—2-oxo-1,2-ﬁﬂ13’dm'

- arating LRRE2’ g
C) ;cgol-(SZ}—yhden:mathylj-z Mmethyl- H«pyn‘ole—'o‘-carboxyhc acid  (3-

ammo—pmpyl)—mdc)

d:hydrmmdol—@Z}-yhdcnemethyI]—Z 4~d1methy}-

¥ ) tion of
H yrrole—?: cazbox tic acid {3- mmno-prop Irarmdc) for the 1dﬁnuﬁca
...p |

© {RRK? interacting compounds.
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and c). In the context of the present invention, it

has been surprisingly found that indol ligand 91 is a
ligand for LRRK2. This enabl es the use of indo
ligand 91 in screening assays, i.e. in 10 conpetitive

screeni ng assays as well asyy.n nethods. for the
purification of LRRK2. The structure of indol |igand
91, (5-[5-Fluoro-2-o0xo-1, 2-di hydro-indol -(32) -

In a%xxtl?%?&%&%@%% vitied et hyl 1H pyrrol e- 3-carboxylic

ropyl )-amde), -is given in Fig. 1.

. ‘use Tt s(5[6+Ahusra-oxs-1c2-dibydro-tidei- @Zb-ubdemrad:th)ﬂ}-éﬂrrdmaﬁlyk- 0

ot A L R T S TR

LRR¥dn be covalently coupled to a SU|tabIe solid support
material via the primary am no group and be used for
the isol ation of binding proteins. The synthesis of

Dis¢lostd| hetdin dnel neetheds fogdBe nd%@écatwna%mw Adeteplgiengompound,
(mnﬁgmh e SRYRMEI On, the expression."indol Ilgand or1"

' so”incl udes conpounds conprising the identical ~core
bug;w@hﬁmﬁﬁgygnﬁﬂ@b akiof kentainfrelfRREB) y 20 coupl ed
he NH group not being part of the cyclic
1 & prot ik pESatafioh RESRLLIN GHAMAilnmobilized on a solid
TyloPJ PII? i} riEIef §]t [k eﬁ%{ﬁle% B2 RhAREn 8F aBiRioPligddd 91-LRRK2

at ons ° a carboxy- or
awnnocg@Pe§e group According to the present

It Eé?gtggm;ggpgghtﬁe expr S o9q r{‘fbl@ggr%gmgpeﬁﬂlﬂg? g%gg)éompound and

functlonally actlve der|vat|ve thereof, or a

i f htapwctd' RARkNG %&ﬂl\sﬁ thé Q;@H%Bﬁnd hertf to GepaaltONRREGU éom the
e

or.a.v ant gﬂ ed by a nucleic acid that
hybrldW§§@1F@ t I'c. acid encoding said protein
under IOM/strlngency conditions. Preferably, these

Furlgf?wfxpélfer I&%ﬁ%ﬁ%ﬁﬁsa@ '}%'g%%g% g gléd%g&ﬁ%gt&gn gt :_”(\)]PRkRZ%teractmg

corfjduad HBinpisidg Théstepsofr aM EDTA, 0. 02% 30 PVP, 0. 02%

BSA, 100 ug/ ml denatured sal non sperm DNA, and 10%

(v / vetgvidiexh panein phdpatatioh epnta®iOLRBELs at 40C,

washing in a buffer consisting of 2X SSC, 25 nM

Tr iggHOchRddihgdhe p@tm/bﬁpmhommthﬁnds%hswﬁ Pbimdobilized on & Sohd

hours at 55C, and washing in a buffer nS|§hawg_%h formation
2X sscsum@r&mdmt%argmﬂn(ﬁ?mpﬂua ugdergp g o formal

SDS for ﬁﬁﬁﬁz eNET | accordlng to
t he pré)senf%1 E%@?%n t he expressi on "LRRK2"

muteint SFERY a*&%aridﬁf e rvﬁ%ﬁﬁ%&?ﬁ&r P B D

as well as-sporadic cases). Nhtatlons in the LRRK2

o BSRaBL B SSER RO SARB i 7 e PRI i compoun.

co

inaahd stBid Vst et al ., 2005. PNAS 102,

1684246847) More preferred, these nutant -forns

oﬁﬂﬁg ko ARIAs G4 fobail piepamton dheainingdIRRER) no
aC| substl ution (120198 is one of the nost

tr ebﬂuent b&% Fllﬁ%()% At dPhpad @Y AmsdbiBted 3906s0lid support

Tr elds L [of RRK?2
mut at i B9 ng‘% Seéilnl n éﬁ]{ifna atlz)gormlmnl V]\-J/II&%OEI Hgaéld 1L
conseﬁ@gﬁ’?%glon of the activation | oop suggesting

t hat nodul ati on of the kinase activity nmay be

i nvol ved in the pathogenic nmechanism O her nutations

_Observed in PD include R1441C, Y1699C, and 12020T

(see Table 2 of Taylor et alL). 10 Therefore, in a
preferred enbodi nent, the expression "LRRI C2" al so

i ncludes an LRRK2 protein having a G20198, R1441C,
Y1699C, or 12020T nutation. Mre preferably, the
expression "LRRK2" al so includes an LRKK2 protein
havi ng one of the follow ng single nutations: G0195,
R1441C, Y1699C, or 12020T. 15 Furthernore, 15
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starting material, as long as the LRRKZ is
soI ubilized in the preparation. Exanples include 30 a
uid m xture of several proteins, a partial cell
WOIZ;Q% 0476%hi ch contains not all proteins preseRf WQW@S”S"
ori gl nal cell or. a conbination of several cel | ,
| y$at eentagimng; the| otben pligyal vl ipdel hegandp?hitmemebpljzed on a solid
i's ?I afﬁu r%'d'mﬂi £3Reh Lesp 6@@ndswd)nagﬁns ?‘HOWIélgtﬂrl]e formation of
m t ochon c irst an en
pr epaF‘Pﬂf@jI Lﬁ ﬁ ];]?'Eg; g‘ﬂ’&)%% rived fromthese 35
organel l es. Methods for the isolation of cell
or TN -
Pur% %tgl tron e’%‘géi?‘ %ecfflééébqfh Wn@ﬁ forfnr?d in steps b)
CurrendCPr otocols in Protein SC| ence", Editors:
John. E. Coligan, Ben M Dunn, Hi dde L. Pl‘oegh, Davi d
W Speicher, Paul T. Wn fleld Wl ey, | SBN:
In thy centext afybg prspent inyentien 2§ hasbres panyienely doyng=bapgndql figand 91 is
a hg%.ﬂdlﬂn* DRRK2! Qi thaBleS AR atd Qflﬁld@Bngﬁﬂ PIr BOSIrEShitkY assays, i.e. in

oIS PRE 8 SEL L O T

manbr ane proteins (Chapter 4.3 Subcellular
at jon. of T t
%'tq'{)co s ét{r)] ol I S?iéngge[%t@ 3 on-ﬁ&iﬁ%ﬁm-mdol—(?ﬂ)-
yhd@@megarﬂﬂ—2 ﬂ;eimmﬂ:lylamfpqua@a@a@oxw% agid (@annnpmbpyl)-anndc)
g1ve1§ 098 &%mﬂ_ounWIE &f tnBledule\WruBirallyabhlar to the kinase mhlbltor

her npre rot arations fro :

Suteab@%mflﬂa&o@mcea@l b200s doMed. Ghemmy Hsd 1 1617 Bby lodal figand 91 can be
covaﬂénlﬂl:y%u pled itd @ egalbld édliélCL*u A6k kﬁaltd‘ﬂﬁ) ‘éla]itﬁb Xﬁﬂiﬁb %roup and be
ol.e S S eriv er.d.n :

used 32 SRTof ¥PaE qetEhe. o e e LA L Birioed in
ExarepleghnAcoading éo ube thvehtiom ditic telxpn:sswm Gindob hg:ards%’u also includes
R
tou&léd\lHrgrwn net baing part of tthe Gynligi srugtupmso fagi linkage to the solid
supprte'lP et hAvRET BRKBond d¥E8, BTl Olafbniy #1300} Edtflain either

Carggébgﬁ rg(?ar atl on cont ai ni ng LRRK2 whi ch has been
aﬁ‘é‘?ﬂ e gfPPuced. Methods for the production B
reconmbi nant proteins in prokaryotic and eukaryotic :

e I u Q :

F:C(&ec n‘ig?{r%lgrR\_qﬁe%S %(%le?}l{slgi?’n{hgcﬁ&r e%);?ﬁl g‘%@ol ég]%n (Fg-;r (g@%il%ean the
protefriasngheown EdiFigure :3 bohmlsoEa ﬁottmgaﬂy aptiveBdariwativeuthereof, or a

ﬁmc“fsrgﬁ? de wé"ﬁ%gglﬁm B?%/dgg IB\Iﬁiofdg%l éf@daﬁggr g variant encoded by a

nuclgie é#’lérth@dlYéﬁé'@ﬁ {oethe naf:letcw@c}w@tmé@g said nrwemi mﬂ@ﬁlqvo ﬁtnngency
condit s PPRYABION e Rwd s@IndkRcyPEHARIONS 1fdude By biiiRsatiolSn a buffer

comarm%ﬁiﬁf%’ 2%, ﬁécc ﬁ?l‘?’flM?ﬂn%ﬁ?'} A 3 "mhf EDTA, 0.02%

PVP£002% BSAL ,100 h@:ﬁleud:najn&e@aalﬁn@f sper EDINAC ihd U0% Gytdicdilextran

st TRADA L O 0 RRESE e Shd lgs O S5EChb ot T

HCI @}mat) 5 804 FRT A ot 01 % SR Srded howss b 5596 mid/ wdshiemih 2 buffer

consBling B8 X RSP Tn A L g QIO AFS sl PB4, ad D19 5D for 19

homt#eﬁoc@II of choice. In order to deterni ne whether a
Mord&bv¥€ebditiing 1 the PrisbADIn@edicH, m@&ﬁys%bﬁmmﬂd’h fhcludes mutant

g Sk S3068 i Rneb s FEog S0 BSong 3 P8 i o

as whblbrdshepobddi¢ sasea)y] NDhAtbay @:&Iﬂ!iealm g&& haw@l\ﬁeaﬁhskﬁﬁm) to cause
m ght be suitable in order to determ ne whether a
35gi ven protein of interest is present in the cell
- 7 - WD 2007/ 104763PCT/ EP2007/ 052357 t he desired
therapeutic effect occurs (e.g. brain tissue for
anti - neur odegenerative drugs). By contrast, for the
el uci dation of protein targets nedi ati ng unwant ed
side effects the cell or tissue will be analysed in
which the side effect is observed (e.g. liver tissue
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Furthernore, it is envisaged within the present
invention that the cell containing LRRK2 may be

obtai ned from an organi sm T g. by biopsy.
W%Q”?é% di ng nethods are known in the art. FfyT/EP2007/052357

a, bj ops di agnost i rocedure used tao

farg Lo BhloRLRA TR Yt 8 She 200 ENASaH R 2 6847). More
prefex@d] thest mutaey foRaORchdk shhely aniinb Acld ehestsc al

nmet hods. 10 Biopsies are inportant to diagnose,

classify and stage a di sease, but also to evaluate
Theamohghoamimr adidusptstisabneGl019S id tone sofethe ompsts freqhiently observed

Bl esst [ e5h t <

mu IBIEH 'fag{lge}g%t?ﬂ,one Cgﬁh\ﬁg% I\@t%lecgllﬁgit Il\dgﬂlgfeﬂr%flgf 95-?@? TIBE mutation is
106@1:41114 theridenass | dpmaim withiy 2 cpmsen@derqgaamof the adtvptiendloopsuggesting

thaﬂlﬁ@dlﬁﬁidn df$hd kingde a]aﬁ 46 e SalvARd TRy, trﬁécﬁamsm Other

gl ter koD ARG Rf‘é‘!l%sséﬁ&ﬁ 8%?@&@92@1@ (6 f1ghlc ! Taylor et

al)extraction, isolati on, and purification of Nuclei

Aci ds; chapt er 8 in Sarrpl e Preparation Techni ques in

Anal ytical Chemistry", WIley 2003, Editor: Sonenath
Themgtforeajn 2Qreferrett ethBRNmety Iﬂﬁ%@ﬁ#ﬁ@mﬂo‘ﬂmm&ﬁ 8BNincludes an LRRK?2
prot%7ﬂa fl@z«gb&s I ile dY%E@@ Nir BRbAT t&ﬁﬂ%ﬁo n®More preferably, the

tissues’ can be eved gnogeni zers
exppgtiorr LRBES] @ﬁﬁ%l@ial}ldew 13 Profris haviag eag @f the following single
mutBAFKTBR0 Y, Yaud1c et euore sl RobeTg. NP-40, Triton

X- 100, CHAPS, SDS), osmptic shock, repeated freezing

and thawi ng, or a conbi nation of these met hods. 25

Furtheroaorelj 0§ 4dditidnel @ﬁtah@d? p«'ithdigmd aued iaoid, subsdtutions have been

1den91ﬁi§r% gn :I,Igélgﬁ’ g‘i‘g%‘l' 04 g% TO V\M r] | nd o%de%lﬁ%a% 9]% 82 see

espegidliydig@it he for rmtl on of -a |ndoI I|gand 91- LARK2
conpl-ex. ‘In the present |nvent| on, .the term"a
i ndol  I'igand 91-LRRK2 conpl ex" dengtes a conplex 30 :
Thergere in; 4 gesiferradograbpdimenty they arprassign: -RREI @lso mejpdepgn LRRK2

protéia\iahRita R793MDEI93DR EREO6RY, sm%comrmvabemmllmnw R1441G,

R1adl, JLE IR MBI B TR D More

preferablyn theOdxprdiBlsa ‘A RRK 2K als3 Sndinddshan I:HKtI@(protﬂn hindng one of the
0 t
foloRfiig fikle iEbsY Rron i sB0G RYDE), SIRRBL H1RBRY, S1z28T, 11371V,
Rl%HﬁoRH"st RIAMQ, MARGHT, RIGH 1 Ho LIHLToR23 361 of GR ISRy ,
- such binding is possible. This includes the
p035| b| [i Bﬁ of having the solid support on _an -
7 P9 E@W‘@m BICTRIAHEB |°Pm21§ng|Jlﬁ%%K,2 aﬁHTOVlded
The Md(ﬁ Q}ﬂtﬁ@ feﬁ@:ﬂh@v&ﬁﬁbﬂ chi be% rfoRféd@ith F&h?fp%télﬁq;reparauOﬂ as a

od| ?5 %S‘pﬂgaS%?& ncl at_ the solid

W&h%PS?Bﬂ' atjeq. Exgmples include
a hquﬂi mmaamsevbfnitﬂmmsm @mamfcen dysaco waichrdontiimsdhdt Gl proteins

en n nd.LRRK2 is,
P resgn?%ﬁ]e%g{ﬁ‘%&?g ﬁe Q Ondzr)%% gmg%er]iglgsat?ﬁo’ydr ophob| c
i nteractions or- a corrbl nation thereof. In a prefened

ﬂ?:eobﬂlﬁé@lr)p fsoldt fc%fl}[ﬁ?édngge O(% gt H@cléxﬂdf?ﬁtochondna,

Ilgang 91- LRRI C2 co ex are
ribosogieangigi lele-phiyesiagd e BYCRETAE RIS preph@ﬂméwﬂ from these

gafidl Rk EMeThod %Ieﬂhe Ssolatidhi 6F €@l brgahéled w&&&ﬂm the Bt (Chapter 4.2

Puntf}:@glﬂn §'_P\§ qu r%)t ; %\/}élpg]n@tggrcl% Unl‘I”C F@tocols in Protein

SciertenEdieors:LIghpil) cailigaicRea M. zDumncHﬂd&m m,ePtoegh DiavridoM. Speicher,

I Blology Copyri ght
PMH?GQ§QQ%§Hﬂgﬁ%§V§$ﬁ& Qéglkﬁbé%ﬁ rights reserved.
DA : 10.1002/0471143030. cbOlOlsOOOnllne Posti ng Dat e:
- May, 2001Print Publication Date: October, 1998). 15
The contacting under essentially physiologica
condi tions has the advantage that the interactions
bet ween the ligand, the cell preparation (i. e. the
enzynme to be characterized) and optionally the
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- 9 - WD 20071104763PCT/ EP2007/ 052357 Tri t on- X100)
can often be present, usualuioat about 0.001 to 2%
typically 0.05-0.2% (vol ume/%ol une). For genera

- WOFWHWASE, the fol l owing buffered aequous condCEEBRW7/052357

may be -applicable: 10-250 mM NaCl, 5-50 nM Tris HC1,
pH5-8, with optional addition of divalent cation(s)

In aiam@hf)hr rﬁt%t@t rep Eﬁfkla%l:ﬁ&ﬁt '@é‘ﬁn/eﬁfre@ ®R ﬁz?ﬁbﬁatﬂﬁt(gfclﬁﬁrﬂx&mé thereby
n e contex e sen I Qventl on (0]
cnrighing SoaciioiIPRT B AT Sl 3o EYSHERE OF TEBVEMS oSS (Chapter
43 ISﬁg&dﬂhlalﬁ IEradtiv@ation mfbfﬁﬁdut: dCstip alells me’lgamt tRpotewdls \in Protein
ungdi par.t bepn z
sciadif", BAloréS R PEReafc B M obfod. JuBIRO PIEE. Byl W speicher,
Pautﬂrwe}d; Hidayr ESBNnGddl-18628-8% he solid support is

sel ected fromthe group consisting of agarose

nodi fi ed agar ose, sepharose beads (e.
Furthgqeiosg: PTOJIR SECReaions & bodyafluds car be Glls%ﬂsée g-dtepd, cerebrospinal

fluid, PErit@neR Fluf®eid etic particles. I ndol Iigand 91
may be coupled to he solid support either covalently

or non-coval ently. 15 Non-coval ent binding incl udes _
For l&kﬂﬂpla gwhdla dontatyo ysdtds derived | fr@a ndésinbd rdéiveigpment stages or adult

t ri . Pref [
stag%soo/ . tl?t gﬁ%% & l%gﬁ{slac%%'se l}lﬁ%(g?{t ad%t%gg, golle orc'gans such
as hmedtmmd. ﬁnrgp mhe qaatbmthfemmﬁnOEpmteam prepetations. @%@&msrgaﬂs can
t he coupling
also%gctlon mnt qygyt gand iﬁ%gﬁgkﬁzand 91 can be
coupled to the solid support by direct coupling (e.qg.
Furthisiidge, fthtiolt€in Pre SU?;BS a eﬁiﬂtﬂ con$athibpMRBK 2 which has -

beenﬁ%égﬁﬁanf& BRRE e B e 8 ot gt BiaRR proteins in

prokbeiotig amly @hkarybiic atelacired widely netiblishegla nﬁh@itcta Ad Production of

LR e -
oo BRIl U Sl Py W el . o
Ben [Mnluge Hiddehle. Blegh Dapgow: Spaichen dauhdy Wingbelde Wiley, 1995,
Isgpt@ayp@h@%@@p non-cl eavabl e i nkers. The cl eavage may

be achi eved by enzymatic cl eavage or treatnent with
sui tabl e chem cal nethods. 30 Preferred binding

In aiprtferrtdeadbolipiendi ofdihe gnéthisil of ihganver®ibn] chespbiidion of a protein

rr bR oIS AR I G o o

the cBljual |y preferred are pol yet hyl engl ycol  (PEG

linkers. 35 The skilled person will appreciate that
bet ween t he individual steps of the nethods of the

In ajprefered embodiment. e selé ps pirhpf Becel cadtyrnsyptensgad methods for the
hmv&@%ﬁé&&l&&cﬁ%&kﬂQLR&H%WKBﬁMﬁ@EﬂﬁmPEn&@ﬁn@ﬁ&ﬁ&ﬁem1ng '
led in the art. Thé washing serves to ieruove

non bound conponents of the cell |ysate fromthe

The sldi¢eofSttP RN twill m&%pémd)oﬁ theQsxpSdsBibh @f LRRICY, since it has to be

t t
ensugg0B s PSS mgumalin gse it el 86 chgice dn ndpr g determine
whethawegtseméelﬁﬁtastgahle sartinyysysiedefontle mdfhods oftht $nviention, methods

i SArA°BESC Bl b HESGAH o S s N
micreaseay- wathods ' TWNAs ckips D amighh be Suiighle dr jasdierolo determine whether a
giverSoRTbNAraR iOhrebdARiZhE khit St aspect of the

invention), the detection of the indol I|igand
91- LRRK2 conpl ex (second aspect of the invention),

The tHidcedelt de RSieIlaﬁilIOﬂs@Be tifueacalby thef purpesei ofdtit studgalfdhe in vivo

RRK2 ¢ | e th'rd S t of,.the inven
efﬁc%ﬁxe* R EBER COTE Bredhit bf Rl i fetst TRk Svil B iggied in which
according to the second aspect of the 10 invention
can be performed by using |abeled anti bodi es directed
agai nst LRRK2 and a suitabl e readout system
Ant'i bodi es directed against LRRK2 and net hods of
their use are known in the art, also nethods for
Iabellng of antlbodles (for exanple Wi th quorescent
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According to the invention, separating nmeans every
action which destroys the interactions between indol
ligand 91 and LRRK2. This inttudes in a preferred

WOZBHHTENt the el ution 25 of LRRK2 fromthe PCT/EP2007/052357
i mobi | i zed indol ligand 91. The el ution can be

the degwedviberapspligsilfegt pemirs (ogi brril Hshy & anthrevaedegppasalive drugs).
By tdhndet ﬁirlth@ @ﬂu@ﬂ!aﬁblp Bf pro®dih Q:ﬁ'@ét@ meRldt g hi@anted side eﬁ'ects the cell

or ok P Sl SOk S e%%%%?q&;%%cﬁ?%% Eosie for drug

metsBotismb.RRI C2 | nteracti ng conpounds are described 30
further in the follow ng sections. Such non-specific
met hods for destroying the interaction are
Furtpminmze pialisi gnvisagedh wilthirt the presentimyentayethdt b cel sontaining LRRKZ

muay e SiEinkd BRAERENITE ) B £AAH0Y. CRFEAGHARE e 1300 nown

the ath {5 SKPBAleVE bwmweaglmugstw progefurcapicd thwptaiya syglliagount of

nssuél S8 ahe thBe YeabRRhingdZyiRfostdpiayher WO Bidch&fiéal methods.
and. The a| Ilcatlon of. ﬂ}ﬂelu“o buff

B} A3 ranes st R gapae EHONS By el SMseitet B 5o yatuate and

“mon(tbt dfugareatnt.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, Cl2, or KCl),
It is popempased withioi thg peegent isvewtionrhali byr Gptharvestiaf the wileast one cell,
the 198914 E%ﬁ&%@ﬁ@& %Jvewfi iscaa,haw frekddteartBsitthO B is first

|oxane or. ethylene gl ycol), ‘or denaturing
hmﬁﬁ%‘ﬁ V&’S@ its or detergents such as
Sodi um docedyl sul fate, SDS; Review. Subranmani an A,

e e YRS BE L e SRR T O g RSB raion

for thl&eextmlcﬁas eﬂo]mime,r amd pufifieationdof iNlehli Awddoctspfeor8 m ”Sample

Preptglir%lgg nown ﬁ'ﬁe% e ar f@?‘%l Equ Wﬁ%)l %@é a{o}:i gé}ﬂenath Mitra,

prinfc Byiil4i A& 32B436; ronding d’SBﬁh G473 45 @1dh Jepisnek éiffeaﬁmt ¢gH types and

tmsu@@ Eﬁi | et %@%C 'ﬁr” Q0. pbiferGfogehi®er), ultrasonic
%‘@F%tf b

port materi al at e ?eﬁfgf?ﬁéi’s SDS),

deswteea@as | D@y ake HY’B%O

osm&ticethoskl GBpeateddizing ahd thamhp) (ﬁrugﬁhlhi)ﬁhtﬁﬁ)of biese methods.
necessary and the rel eased rmterl al is collected as
supernatant. Alternatively nmagnetic beads can be used

Accadingdbithk sethpds of e inhettionh thelpratem preparitdorelsiconmated dvith indol

il U RGBIPLS Pl B TR O Mg 3 or -

indo] higeadt31lRRKR compttat er mi ned i f 15 LRRK2 has been
separated fromimobilized LRRK2 This may i ncI ude o

the detection of LRRK2, or dd t]erm natio
In thg przseRt xayeq_pméte tesgy s $ B}Kngeqqnggex denotes a complex

Whmerlh@éil IERAY 91 GhteRicts WﬂBIIIRKKEaé & By sovhladsr, alost peferred, by non-
covah%gg ion, nethods for the detection of LRRIC2 or for

’G’Q{D&m nation of its anmount are used. Such 20
met hods are known in the art and i ncl ude

The ?EXI%H C;%as%HeMII: ﬂlo %HS oiﬁﬁp) aﬂ r‘t%t %ﬂﬂ'ﬁeﬁ §HUR8S RY enable the

mann deg rada I on

formeﬁa@wffbmdoyhﬁmdﬁdg eﬁet ect| on net hods
enpl oyi ng anti bodi es directed agai nst LRRK2.

In thpp ;:gg‘rg{r;gg | ﬁ@ger\;%}}zlﬁ%%ggo;; ored Q‘Bﬂc%? con pglPst all%fw&gRt%e%rmauou
of tﬂe ldet eedlides 41k ichbedisionsT hedérdehichf suchtfofifat@dn, preferably such

otel ns ect r onet. nMass

B cis; POy ThiF Sl o PERGPR: BF Skt support on an
1996, Anal ytical Chem stry 68: 850-858; Mann et aL,
2001, Analysis of proteins and proteones by nass
spectronetry, Annual Review of 30 Bi ochem stry 70;
437-473) and is further illustrated in the exanple
secti on.
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Pr ef er abl y', the mass spectronetry analysis is
performed in a quantitative manner, for exanple by

usi ng i TRAQ t echnol ogy (isobric tags for relative
WO/ HMEF ut e quantification) or cl CAT (cl eav&$TEP2007/052357
. 1sotope-coded affinity tags) (W _et alL, 2006. J. 35
imnmbilized phageand powme-hs dysaic ontg jt. In wppther preferred embodlment, it is

also%ﬁ&lﬁ&é&ﬂtﬁﬁ?%ﬂcfﬁ%@@& EOma3aftiduBitt fom abldemied mtth@ Eell Iysate.

proteotypic peptides is described in detail in the
exanpl e section. The idea is that LRRIC2 is digested

In thié ddntaxe of ﬁ&e@ﬁramndbmﬂmg &elﬂlﬁduﬂgbmaén mes! ligadd 91 and LRRK?2 is,
det er u e frequen

o 5.1 g S Mpiticn B bEERhop B afat RPEFPER S oot
gr eat degree the nDst frequently observed pepti des

In 4 P?etf Y Bh63ditn 511&9 i:&'o? € rbitndi3g 6%@%&&1%%@9”91 -LRRK2

'S proteln elng ermed "proteotypl c pept
complea a5t deeforaedopries sspptially phyvielesisal epditions physical state of

protBing K8fkin EANGEHERMDES iR PtB) 1958 ('HG&@H' N. Myl Chapter 1, Unit 1.5 in:

soard S Horfiaco o B 5y ot B Havid ok dpeipry. Seimyart, and

Kenpethfldr Yad:aém‘@ezﬁl)né‘mtremt Bevtadvdy acﬁefllﬁzaiagg rCopgright © 2003 John

Wﬂ%b:&alcgne I'n t ur segé‘\!é?1 ]190 r % ?%%f%ﬁmﬁ%bloc%%glsooome
POSttllgeDilianﬁY,lMlmwcmqﬁme@ﬁymrd%ﬁ}t i des. Since,

when using fragnents prepared by protease di gestl on
for the identificatjon of a proteip.in M5,

The ; goatachng ysden esepially pbﬁl?leg@ala.cen%%@r hay ﬂ%eo fﬂd‘é?ntage that the

mtexgbt‘i(;ﬁs tRfwesthe llttga%cﬁ ﬂﬁ)@&?l zgﬁ?oxﬁ(iﬂ'@&h@ ehRgne tol be charactenzed)
e | al ne | V. e

and Pogiiofelly BhE SRR Bil: AR’ 2, Suth 3onaurmie, D8 Dyl fshditions.

“Essanigillyephyiivlogiat sonditieny’yare sr7emdid ﬂnseeu;udutdmn twiigh m@ present in
t he. enz t a

the Oﬁmgga%ﬂ;@e fi%%&pna%é'%spec romethl?:l y§afr¥a4y5| S, ? E%S“’ ogfcal protein.
concefirpion pHe salticonsenwatian buffern erpeeily wut p%hensi@tlonal modifications
of m%q%{eﬁisdnm@é@ S ternt 88ksBRiaM gpe lsﬁ)g{aﬂ ékﬁid‘&%r&@ @6kd 16k require

nti bodi es directed gal nst LI'ZRI C2.” 20 Furt hernore,
conditipngnidenfical o dheserigg £ SFEEISh SV heTelieI; (e spmple is
derivedeb@oskantiatly bemdike @oﬁ{ﬁflbﬁhi‘ér tastithae r&loesit@bémﬂheamamons The

enfESUEREShE SR BRBE e PR BB A el o o

expetinientap settgi whichSwBL evamélydmd botbgs belbtikie asmhiycms For example, -

the é\%ﬁhﬂﬁ? 2k a%reﬁi@%&r éﬁrﬂft &t LA éﬁgé Q'Ja\%}ai eﬁptakmg and

assays san assays an Yy arra S Or
proc@ssmerﬁtﬂamﬂet fremt shbyiag breanisen By aplvirs wmtlom Wbl@bhre not identical

to th@gﬁﬁs)lélo X ammldng Sl ﬁrthe 6@3&8&? Suikdble bﬁ‘fﬂiﬁ‘ﬁk 99¥5hy51ologlcal

-30.1n: Short Protocols in Mlecu

 condticge é“@s/praﬁaﬁm Hleeapﬁhpéﬁ of thei ipwentisy ill\e appagakio thpse skilled in

the @ and Wl eiconﬁime&mwheh%ﬁﬁ) csseftiallyepigystiGayd @alitiofd” as used
herei Y SR e de b sadebe 1 aE L el SRt Yo Rotogica

condfiivak’® redaed atdondnionsmhblsé tecpliyistaiogied t:enchﬁom,l ahe.gs found in natural
cel1s P SBBOHIH oL Gl b ARG, oABARI Y bR St ate of

nase can |ng [
phosphoryl ati on st at us Wi th speC| fic

Preféilily, ‘QE&EHHBI %ﬁﬁi‘d 18@@%5@81&9%53@ b SHR0 mM NaCl or KC,

antl - phosphgt'hreoni ne ant1 bod 1':,5 It I's known in
PH G- hond A5 Ge R 10.0Ha1 GGEM e &t $350B s {5t Msfﬁb&ﬁ*e“ more
e&ﬂ‘ﬂ'ﬁﬁﬂa@ﬂS@h Na@D@QKCl], 2to 26, B dBiateat cdtidaring ofi¥n include

0. Olédbbffrieﬁ 7%%15@??1 ?ﬁﬂtﬂﬂoé‘z%%yﬁn t REPE detergent (Tween, NP-40,

i dentification methods of the invention involve the
use of conpounds which are tested for their ability
to be an LRRK2 interacting conpound. Principally,
according to the present invention, such a conpound
can be every nolecule 5 which is able to interact
with LRRK2. Preferably, the conpound has an effect on
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occurring chem cal conpounds or organic synthetic
drugs, nore preferably small 10 nol ecul es, organic
drugs or natural small nol ecite conmpounds.
WOR0F®285| y, said conpound is identified star MQEPROQTMBW
a library containing such conmpounds. Then, in the
Tritem X168} odn piften (beepresdnt, wspaly i 2 abostu@ A0k th |2%,atyqualsly 0.05-0.2%

(vo 1%1?%{%@?%26) o}r?m%ﬁpr ac I(%Wh@ gHilfv?zng %Fﬁ@treﬁ fa@(ﬁ?:kﬂ% ¥olfifions may be

apphesblse 025 mMGNECE, o el s BChRBH5E. veids openel addition of
divaldiP Batlem( 3%&@ Riced @ﬁél%rsl aﬁﬁortdamoﬁé etBiben®DST
preferred | ess than 500 . “library" according to

- the present invention relates to a (nostly |arge)
In theoédneaxt o6 ﬂlecﬁres(eﬁuimeeﬂmi mtid‘lflgaﬁml ishietrhetilizednén 4 selid support.

t hat e i de ‘ pne at enab
Thriheihg (BT RiRe e S SDR? ik 18 v B A Raf R support
beingiabledo anmobﬂae‘alwmalmdmulc ihgsqd emids arfache sane tinme
provide for a rapid identification of the individua
entities that form.the |ibrar npl es are
Acoqdinesiorn BRBCOPTofsdenBodiBrits s ool SUEpoRkis seleeiad Gem the group

consistial oF ABhrdkd) thdEfbL ar@&nﬁé}ihﬁﬁb%ebbﬁs 6.35) NIgS-agghited sepharose),

<. I nto reac ns Wi one or deflne potentially
Imm$ﬁggﬁ PWBGBQrPﬁ%P? elf”ﬁroughput f ashi on.

After the identification of a desired 25 "positive"

indol FRELE61 w00 & oAt RAELNSIS coblf [ gﬁ%p%gwnglfeﬁp&%mﬂy

e-rapl |f|e
Non@@nglcntubmdmg mthudwabmémgoﬁaslym effinitydiginds bindig to steptavidin
;gins can either be purchased or designed by the

ski'lled artisan. Exanples of the construction of

libraries are provided in, f or exanpl e, Brei nbauer R
Prefci@biybin@el ligdind 9 & edvalntVodien o the sbiad stippbrtpr oduct

QUIgEd coé%%und I|brar§v§2vg?opnent CUF? Med Chem

2002 Dec; 9(23):2129-45, wherein natural products are
Befodeﬂrerdohplahg, ittt matrixeb el m:gitzjnlabtj{va/gbhpiam;ehi as NS, Caghodimide ete.
to e:@ﬁie%g cBLthntgr}gaéi’l%ﬁ'&J@h ﬂldgf ﬁgﬁt&‘é‘f %do"i" ?ﬁEéneﬁe cétipled to the

roven recor
sohdmppoe ;bwl@pt ewipingf(e.gavaing |ﬁnmt19udcgr@,u93rsuﬁle és e, sulthydryl-,

carb&RN h%,ums;ygﬁ d1dRGad-Cahd %@A&ggmﬁﬁg) B8 bPLRGREE 8IS (c.g. via

the |. neM/ln hts out domai n
- biotig, bugtin s%'i é%u @@3 LRAGuRe-cpfalnp Gipding of

blonﬁmcdstbépwidmmh iéfbouh@td)idlﬂr f)poﬁtﬂﬂrédtlbr the specific

_requirements of the individual binding pocket within -
a domain famly it nay be necessary to optim se the
The hekage ab ther edid ippént ucieriab nigy iohelwe clabvabler argl nawrcleavable linkers.

The l(qg \{' %F%F%%'f e m&ueﬁfyyedzg?ﬁﬁh @1&9&%%%@&& %{nﬂ d&ﬁtﬁﬂlte chemical

m sat i rocess
methpdg ent advances inthis field are hlghllghted inthis
review article. Clher rel ated-: references i ncl ude

Edwards PJ, Norrell Soj i se co ound Ilbrary
Prefegred itpding interiageg &rdeecha& mod% ﬂa REGFy mgria] are linkers
with [ OGitdsh HagkbdaRY 1c2@ﬁ2mﬁbﬂ$5:§a4): Iﬁlﬁéboﬁgﬁf 8, M%I: iP@ afoms. Equally

nt analysis in sma
pmfeﬁﬁ?@ﬁﬁ‘gy%t%egég @EEW “®pin Drug Discov Devel .

2002 May; 5(3):391-9. Review, Goodnow RA Jr. Current

The A4 bESS: bl BGRELA R B ETPIe HIBLAGH S e flods of he

invendionc ashing stens maldecipceATy. ntly “@Slseg)mayt ofr e dnewledge of the
persdn'skiTRIAYin RRAEABPIRU LSRN e SQVRARI BHobE€ Abd-bSud@ddiSHoabils of the cell

col l ections of high quali | ead .st.ru ture
lysate gqonbgg 021 rﬁu@ﬂoxit mﬂmﬁh d (§@r 2 y ”és ng ?nteract?ons can be
Col I ections of small nol ecul es mnth 10 di ver se
structures and "drug-1|i ke" properties have, in the
past, been acquired by several neans: by archive of
previous internal |ead optimsation efforts, by
pur chase from conpound vendors, and by uni on of
separate collections follow ng conpany nergers.
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30 In the case of simnultaneous incubation, the LRRK2
is preferably sinultaneously incubated with the
conpound and i mobi | i zed i nd8F |igand 91 for 10 to
WO2807/Hi#idt es, nore preferred 20 to 60 mi nut es PAI/EP2007/052357
tenperature of 4C to 37C, nore preferred 4C t o 25C,
minimized gryefaddingdlosC levelg of Petergephioryb ¥ orqslstriel sadipstments o salt

conbs@dtids if ACe ML Rigpns ranging from1 nlvl 35 to 100
(tM preferably from10 nlVI to 10 RM - 15 -

Furtherrrore steps a) to c) of the disclosure herein

Accobiind > perifiaiifestion mdtheay of the ﬁﬁ&ttﬁi_ll}ﬂ th&rxeaabart $y0&iA i Bither the
oun .S e

cercBlifbr P ok ERRRS (RB0E o Y "Dt i, Gpecion of the

inddilhghﬂd: P LUBRH cauplee (seoysl dspewt df theomyentisn), mh‘adetemunatlon of the

R R S e

forned in step c) in conparison to step b) indicates
The}d@@ktlémt r HBe | hﬂoﬂlﬁ @H%tLRRKQt h@ ek o Bidling It%'tge @ﬁ?ﬂ hdpect of the
. r.om in.s e Q
inveRFgR e O e@ﬁﬁs @Eﬁhsét e A lﬂglﬁm and 2
sultthIErebdmﬂlsy@emf LRRK2. If l ess LRRK2 is present in the '
aliquot incubated with the conmpound, this means

Ant preferably that 10 the conpound has conpeted with the
Antibpthich idirorted againsid RRK2 raad tmethods oﬁthehelserm/kaowmah ithe, art, also

met]%/(’gﬁ;%; q%’}%’e r ab{ﬁ%dﬁe @%e PZI[? catl on net E&g ege %ﬂti‘LRRKZ

badiesrnre sienanercighly fagpilable 4Sand G@a.lﬁrﬁreéhn gihlnc., Santa”Cruz, CA,
USA;)h R LRI %ﬁmﬁﬂésnalreo%m Bt AHENE fofrs lsmmm (ftCexample the

G205 520 B0 Senip e b L o€l 4f fepiial ﬁooss?fAPD) are

compedidliynavailalsls ¢A¥geas, San Emgcmﬂ&, UsAprnal of
Bi onol ecul ar Screeing 8, 198-204; Rodens et al.,

2002, A FRET-based assay platformfor ultra-high
Howgwers it thesonese if g secopd and thirddspediend thengivention, it is preferred that

RRUWOS AYmd ment Technol ogi es
1 (15?*%5* 9- i’“’eﬁézo Tﬁg‘z%r?gl?ggﬁgr?aconpound

identified according to the present invention nmay be

Accérdingh8the BResid, sgnehthie Heikiever) Agiowhafittdestrby B iaferactions
b tngfectlﬁ '\ﬂﬁ%ﬁf té.agfor1 xanmpl e Pn %tsbk|§nas the elution

of LERER fmd;am@rkmd\mdolmghh«wart, aI soin a formt
that allows nediumto high throughput screening.
25Br i ef | y, a fluorescein-I|abel ed peptide substrate

The whyioheah heudshicwerd hy tusinghron: speotficrisagdntmasedqseribed in detail below :

(1oml: @Bégéth, C]{ﬁr A dde@é} n?rﬁg' IIPQ&ﬁFiGQ,tlYE y?é"ﬁstﬁ@'ﬁrh@ﬁ@ya c6fpound of

rea roce th phos horyl at ed
mterestr@ae SP‘ES’@%EY&WPIM% B%yomwgﬂs rendescribed
furtheflindAe SRS Sectibng. he pol arl zation signal. Conpounds
that inhibit the kinase result nma | ow pol arization
signal. 30 Alternatively, the assay can be confi gur'ed '
Such fomspeoifict mettlods fhir rdestioyfing ﬂ:&:tmteﬁadtioumraepmpally known in the art -

wnd FERRRIREE LA oF SRS eRab ko5 a8, BRIBA gpanee of onic
strengthg ki pig) valuki i tgroperatopeed mnulsat@namth Yrengents Iaafbenteble methods

to disSoPRi BE Birbst RARRRNYPEM R REMBYiLEOLLSndoPhs pﬁl@atmn of an elution

product conpet€s wth the fluorescent phos horyl at ed

uffeseian digsoriic PHEISEPAIRSTH SdyeXTPmes f9f R selierihughe pr oy PH; e.g.
lowehﬁgtﬂ}E by edig@er M reiateNeHarR)| kbshgel 6t RniOktedngf (e.g. high salt

re n poI ati.on signal. Both ﬁ
concigiation Ufhe Nl KEcMeL 2 bit Re/f "beSyCir¥idng aermf pytleh disrupt

inhibitors of protein tyrosrne ki nase activity

(Seet hal a, 2000, Methods 22, 61-70; Seethala - 16 -

WD 2007/ 104763PCT1EP2007/ 052357 and Menzel , 1997,

Anal . Biochem 253, 210-218; Seethala and Menzel,

1998, Anal. Biochem 255, 257-262). This fluorescence

pol ari zati on assay can be adapted for the use with
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5 serine/threoni ne ki nases by replacing the

ant i phophot yrosi ne anti body with an anti phosphoseri ne

or anti-phosphot hreoni ne antliibody (Turek et al.,
WO200T104783al . Bi ochem 299, 45-53, PM D 1172618%I/ERGOE{052357

al., 2000, J. BionmoL Screen. 5,23-30, PM D 10841597).
hydiipholrio mperactionisdénigi fdiexhnac oor ethylgng oglyénd), poeséamaturing agents
(chdo@r\é?ﬂt' ﬁé#el' Gfs %019 Phd ”S&tﬁﬁlm]&cé(llﬁ%mfa SSDE; Review:

m sa N1 Su sequent Optl m satihion o
Sub@@m@m ém@ﬁloaﬁf@@r dramaiegpebrlise of the

structure- act|V| ty relationship (SAR) information

encoded se | ead l'ibraries. Lead _ .

In syme |°?ﬁe§aa¢‘ c%hff ?Rﬂqéﬁs%é?feﬂ"ﬂgtyatf’ sgpaiet) T ﬁﬁé&%ﬁeé mzterial.
Theaﬁtﬁbidﬁﬂbifléthbc%ls ilbli' thik gbpentl roﬁll@shﬁmﬁre @i ¢na siﬂld)supptlif@nd are known in

t S lrOhl Qh 00 up. S esi 1
the §F U pinglor Butelt MRLeRUIAS = OHTE o2 RARR Blerial can be
collsthddeo g n@uma fl@athrewghAIn c@m/thessugport Braterial D5 mikpdesith the lysate
At f 0

coméaneéleg?g%l LeQ ﬁ»c%lVi@Bor r HRad SR8kl aiaﬁ@ﬁ %"&? Ql[bh fs gentle

ceptor tyr o ne Kkj
centifgafion ﬁl@ﬁ}’ubﬁ DEerysays audtheaeqicaged gieriab ds ppllented iwwemataﬂt

Alte%&mklﬁﬁmgﬁeu&@eﬁaecannw Riséd s fsalildl eppdrelsat @8t U Beads can be
H&Eﬁéﬁﬁ% ?%% t-he Epparatlon of. ‘gharnaceutlcm
Ry a&iﬂ% ¥ ISRE 2ENEHE OISt a)identifying a
LRRK2 interacting corrpound as described above, and

In %ﬁ%rraceu#%%:hgp%g quéo P&?or €, ?lﬁ&ﬁw%vg £i°6 determmed if
LRRKbhasdh@naepmamcﬁ'qmmm@bﬂgpém thIS)fIlay include the detectlon of

L 1BE Qbbb 160 OPAR aldoRREof MERER By be

admnistered to a subject 1n an effective anDunt In
a preferred aspect, the therapeutic is substantially

Confdubrithgdn prbRmed bér&ls‘dduh&t@ of talledb@efidation Angilicfs e(ﬁfaihle )'invent ion,

Sy R MR R

metladd drs kmnezhemﬂieyaﬂ aaﬂnmnhidﬁ piysicorob¢mivake frethaidb )such as protein

Seqdaﬂ&?geesé]bjé%% In gener%lgl%wsls rmceuwhe¢0ds o

immyopeqstestion orethags eméome@tﬁhodms\ﬂ@mtp@ aeaippRRIe.a 35
therapeutical I'y effective amount of a therapeutic,
and a pharpmaceutically acceptable .. Ina .
Preferghly; (HEREAptsddgistted Phdhe aampunh i T i%a$qtvmmw by mass
specROBRRY abemuAGRAStRARMAN&S. by a regul atory agency of
the Federal or a state governnment or listed in the
U.S. Pharmacopei a or other generally recognized
The phentifivatigre i proteinsswith massi spadtsomeincl analyss (ma557 spect@metry) is

knm%g 917{11% %@ﬁ?&ﬂeﬁﬁ’& 00419566 ?mag?ig:%{ éHé[?l irg 381 £500858 Rann et al.,

rm¥carrier” refers” uvan
200k xasnaiysintof proteimand eprafieomesilyc massh épqcﬁr@m&bﬁum@ualsReweW of
BiocREis! %e&?ﬂm@&ta iR PR ARKirheadln ®R/ckh@BpIS s6@ldnbe
sterl e [iquid uch as water and oils, including
those of petroleum aninmal, vegetable or synthetic

Pref&@hblg] fhe hﬁﬁé WpkdtEbnitey mﬂydls ¥ patorhedp@ad Wuastithtive manner, for

cxanglt oy a5y ERANY clroBigtont; CRATERC  6® ol AUBGYY | £ dbsolue

quamﬂnmm)twrom@}sTa(thaamlslt ascﬁdp@c@ieﬂyafﬁﬁatynﬂﬁ)a(ﬁ’du et a.L 2006. J.
@cﬂﬁlaeﬁ ? fg are preferred carriers when the
p arnaceu I'C conposition is admnistered
i ntravenously. Saline solutions and aqueous dextrose

Accclﬁaﬁiggb YqBHRr 8 fé%ﬁeki%ﬂ)oﬂ{rﬁeﬂﬁ g iR bt ﬁﬁ@ﬁtgiﬂ? t@he&:?naractenzatlon
carri e or 110jec S I ONsS ul
by nﬁﬂ%&ﬁ%&f@ﬁl@ﬂ@ﬁ%&@. reteil oed | % %&@ﬂeﬁ%ﬁf@ﬁ Ofgafafesfa’@c peptides of

| act ose, sucrose, 10 gelatln malt, rice, flour,

chal k, silica gel, sodiun1stearate, gl ycero
.nonostearate, talc, sodiumchloride, dried skimmlKk,

gl ycerol, propylene, glycol, water, ethanol and the

i ke. The conposition, if desired, can also contain

m nor anounts of wetting or enul sifying agents, or pH
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25 procedures, as a pharnmaceutical conposition
adapted for intravenous admnpnistration to human

belﬂﬁs Typi cal |y, conp05|t|%ns for intravenous
WO, %Bration are solutions in st erile isot SkiEF2007/052357

agueous buffer. Were necessary, e, Co QSJHhon na
L T hersencapb oEPEWIQRRIE PSP tidgs A% q:sprl e example section.
Theai#Rg B eihbC ITRRKY 3§ dipehtapivith pRoteRse apd iheafesﬁlhﬁgslbd;ﬁtdes are

deteise g S et N ”erti‘fiwﬁsi&eiiﬁ%‘s BN Frof, B e source
prot@ifl diffeabe af grean ddgee, ahampise ,freqaemlydoi;semd meptidesethat “typically”
conﬁ%iﬁge% e WRLSICEAGE SORES Béﬂa Hcﬂlga té?ﬁt'éﬁegt%ﬁéb{y%ic peptide”.

contar ner such as a anpoul e“or sach
Thetqﬁuﬁcapnommp@lﬂmaswecbm the prepentagvantion yhanp expepignentally well

obsé%@iﬂ]?é)ﬁé kil that ﬁmﬁﬁel? §dife b SH& Iméni &f prdtedilisoforme an

be dispensed wi th an infusion bottle containing
steril e pharmaceutical grade water or saline. Were

Accbidéngotoniyisfctred &nib‘odﬁﬂefﬂt,ﬂihs Tchmdeﬁzatlioﬁjlﬁpéﬂf@'mﬁddy comparing the

er ter or sal ne, _
protHBtE il iped M uptoriRy Bihe B ale bE B, ifgepuion with.
known |pmte¢tm1aqbnptldest Smcc,owhen using ﬁ:agmﬁnts prepared by protease digestion

for ﬁl@ ider LBV % 01%9%0“ 0213@7 &ﬁkﬁ@etﬂéefdn‘{@ ‘E’I‘(&E&'g?lc peptides are

oric, atetric,” oxa
exestddfor aegiven, eqzm@e 1tf1@m¢e% bigite fompate therDFRICQYRIG PSPUdsstpbtained

for a@%tv%ﬂ‘%ﬁrﬁ |etiy ek ﬁf&mésadﬂe% kﬁdw&&'&yéﬁﬁﬂl‘ﬁ@ of a given

2- ethylanino et hanol I stidine r.ocai ne,
class of 502y mes snddberebp e € SOrHEE i? ﬁiﬁsamppe
calcium and ferric hydroxides, etc.. 5 The amount of

thﬁ&%‘?ﬁ%r SM@%&%@%@M&S‘@”&& r | CUWE mcluding coelutecl

binding protnelis tor scaffold prodeips)n darobe ddt@tq:thlnxmmgaspepﬁ'w antibodies directed
agmﬂki, or condition, and can be determ.ned by
standard clinical techniques In addition, in vitro
assays may optionally be enployed to help identify
FurtB&frof@lin Gﬁ@tﬁ&eméﬁe?ﬁhﬁsemﬁhﬁn@ﬁt? @h@eetha qaan&? otJ @hel&)eluted bmdlng

pard e Vo st Pl Foh s Stk bR, EhoLnBe e can b

detected adthapavificlamibodes direcidd againstdhibpraeini ded accordi ng

to the Judgnent of the practitioner and each
patient's circunstances. However, suitable dosage

Suitzhdnays boflpbasediassaye nualedebiiar: sotrlimitedrto 3V est@rerbéqtaIHIﬂSA assays,
sandgﬁchggr RO g&%ﬂmﬁ %%W‘%w ag%st h‘é%m%ﬁ:’é[ﬁ@ﬁ'%ré&r The establishment

osa e ranges

of suchpswnisdmonain theat fhapterdle 1@%&?18%31’3&55 !abé 46 1439 in: Short
ProteKeh RRMCule iEiblogl0 FounB/Bidiidio d3ditee itghF M.EALaski ¥eal., Wiley,

ses be extnpol ated from dose-response curves
Ek“%ﬁ@%vggg¥rontin vitro or animal nodel test systens.
I'n general, suppositories nay contain active
redient el ght - -
Theds LS5 ol D6 ERI8E0L a3 & AU NRLBHY an cnme of
interestt i bt i aigy eth eanaiyﬂio mm@tmah vepedificpiserepatigres  such  as -
phosF BRIEGAR 1\45% 60 RIBh Nitait SF &2 Mﬁé%ﬁ%é Qefefmined by

el nventi on, , encap sulatign_ in_Ii posones,.

probingcitophaspheryiaion 4 WP@@S |284-PhggphobrosIRG RHmkamphoserine
or arfiEpHoR H(ﬁﬂ%&lnﬁe QhtiBxdES $1Siks |Ilﬂoivﬁ&n tHeeralReiltd electiafd Bde such anti-

p s SRR o S bk il el 57, st

436ﬂBmerapeut|c nucleic acid as part of a retroviral or
ot her vector, etc. Methods of introduction 25 include
but are not linited to i ntradermal, intranuscul ar,
i ntraperitoneal, intravenous, subcutaneous,
i ntranasal, epidural, and oral routes. The conpounds
may be adm ni stered by any convenient route, for
exanpl e by infusion, by bolus injection, by
absorption through epithelial or nucocutaneous
linings (e.g., oral, rectal and intestinal nucosa,
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The invention further relates to a nmethod for the

purification of LRRIC2, conprising the steps of 20a)

provi ding a protein preparatlBen contai ning LRRK2, b)
Wa0T/H8763ng t he protein preparation wth i ndoPCH/EFRT/52357

91 immobilized on a solid support under conditions
Furthletroovien thet identffimatien inesthals efnthe davintibn dasedvedthe BRI compounds

B LA e T (T

has been surprisingly found that indol I|igand 91 IS
Pririp all %t rdind @the phidcht RVERHAS s 4 @?ﬁ uﬂd%szRl C2€ ew;err]y molecule
urification nme re C e
Whlﬁb Brabl, iogafszach i &[M%TV\%%%’IX RS peyD dghan £figren LRRK2,
e. gf ostirpgiatoag aciveiting toh inhilgadry effgand 91, i mobili zed
i ndol ligand 91, the indol Iigand 91-LRRK2 conpl ex,

the separation of LARK2 fromthe i mobilized indol
Prefiectabn ¢aid Icompouind freseliestas frporthe Eroupreepsisting psynthetic or naturally

r t o) n
A0, AP ol M BB R kr oty sl
moleqpdes, ATEBRIC] saqreama%mﬂ EFHe ERPY fréd compound

is 1%%%%4/&1?&1‘% ﬁd@ﬁég)o Ty 05 ?uch compo?nds Thden, in the course of the
_ na preferre
PresghiyBYs Htsucgrel% ¥ n method of the invention

further conprises after step c) the identification of

SucR 8 01050545 05D e R bRy, s
molwhqsl @hlhﬂsa p@ﬂefculmlgindﬁrlmslbmﬂﬁm Pg, Iphlgﬁsprefeagdéeﬁs than 750

Ll FePRg 1esPREAYPB 4. 1S then possible to preserve
t aturalﬁg%ﬁﬁltlon of the -enzyme 5 which incl udes

the eX|stence of binding partners, enzyme subunits or

A “Eeaty d d Lt(ﬁﬂf% fﬂﬁ@ﬁtfmﬁ?itioﬁﬁ&latdéhb@ (1aa8dtyt faege) wllection of
| de W e of mass
(n%ﬂgé Bepl et iR AP A Ry AR o S bl that enables

bothpa fask Ifmaitloﬁﬂi a‘mlﬁ(sd(sorfeemhg) ofn&&:ncﬂlﬂ'en‘nf u:rdtuhélal entities, and at the

sam% %ﬁ\%ﬁe gért tﬁ%cﬁ%]gﬁ of %eﬁﬁ#ﬂvﬂ%ﬂ %gm‘%g B Brm the library.
Examnples rare on 1¢Q§10!1$1@ff tnb¢Saore s«ells) oF Fpotgsen sirfacay ghat| dogtainy chemical
compBdudd’" thal € ah dﬁemaﬂ&écp GhtbOfbalfiodsARKE biY @ GbleNdefined potentially

conpounds and f e purifjcation_of
inierage PR 1B N S AN Afgh @qR@%%caaeesofo? desired
“podithe”ifitéRiRtibR Bf bdth PJditets) \dﬁfh*e’sﬁﬁ&h*zé cémpdfdiﬁrcan be rapidly identified

due :R#:ﬂléeﬁ at ed ?eﬁyaﬁgrilf I e ﬁ}ﬁ{ e%ﬂ? glxﬁsan either be

purchmﬂ@rdémgﬂedﬂ:@ahe dnlledmm‘tlem ed by the clains of the

present application. -21 - WO

2007/ 104763PCT/ EP2007/ 052357 Short descrlptlon of the
Exatfiplgs ref sheicgusteiction Sify likraniese axsf provisked bhe farreremple, Prgimbaver R,

Mangér M hSehkED ume AN Rardn 41 S Nt M Rodfct g.ﬁ&@plcenipeqﬂa library
and 91. -The'free primary %@ & Qup  can be ed
develostacgiby G Med dopsioh- S0 DS Ser DR %aaowhem aptuggl 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 patural
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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Figure 2: Drug pulldown experinment with i mobilized
indol ligand 91 10 The figure shows the picture of a
protein gel after staining yth Coonassie bl ue.
Proteins bound to i nmobili zed i ndol ligand 91 were
eluted with SDS sanple buffer and anal yzed by

0pt1@ﬁ@1$1$ﬁi¥€e§% )éalaa am (ide%t R)an & 86 hﬁ?ﬁ@lﬁra?éhl%hﬁgot@&l B’L‘tﬁﬁ)revww article.

areas were cut 8 4 1ib
Otheamdamda’eﬁirmemgrchl@@u@%ﬁ% 8l Moaq%% .Sg yhﬁﬁ‘ggompoun ibrary

synﬂt%@é\{ éraes €nd SRR A0 Churt Wik aDeiec Wit@ivniDegel. 2002
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Bﬂ?ﬂs}g @T(%ljl{?éﬁwﬁlg %%Tg({ p@ﬁﬁ% % ate gb% %pratemmﬂl% t?'fo%me kinase
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phoﬁ@%&ﬁgggﬁ%%@th@%&? ?EO%BMIMI)% F&udldgdf an increase -
in the polanzatlon signal. Compounds that inhibit the kinase result in a low polanzatlon

signal.

Alternatively, the assay can be configured in a modified indirect format. A fluorescent
phosphopeptide is used as a tracer for complex formation with the anti-phospho-tyrosine
antibody yielding a high pélariiat’ion 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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and Menzel 1997 Anal. Biochem. 253 210-218; Seethala and Menzel, 1998, Amnal.

Biochem. 255, 257-262).

This fluorescence polarization assay can be adapted for the use with protein
serine/threonine kinases by replacing the antiphophotyrosine antibody with an anti-
phosphoserine or anti-phosphothreonine antibody (Turek et al., 2001, Anal. Biochem. 299,
45-53, PMID 11726183; Wu et al., 2000, J. Biomol. Screen. 5, 23-30, PMID 10841597).

The compounds identified according to the i)resent invention may further be optimized

- (lead optimisation). This subsequent optimisation of such compounds is often accelerated

because of the structure-activity relationship (SAR) information encoded in these lead
generation libraries. Lead optimisation is often facilitated due to the ready apphcabﬂlty of

.hlgh -throughput chemistry (HTC) methods for follow-up synthesis.

One example of such a library and lead optimization is described in Wakeling AE, Barker
AJ, Davies DH, Brown DS, Green LR, Cartlidge SA, Woodbum JR. Specific inhibition of
epidermal growth factor receptor tyrosine kinase by 4-anilinoquinazolines. Breast Cancer

" Res Treat. 1996;38(1):67-73.

The invention further relaes to a method for the preparahon of a pharmaceutlcal
composition comprising the steps of - ‘ :

a) identifying a LRRK? interacting compound as described above,,aﬁd
b) formulating the interacting compound to a phaxmaceuﬁcoi composition.
Therefore, the invention prov1des a method for the preparation of pharmaceutical -

con1p031t10ns which may be administered to a subject in an effective amount. In a
preferred aspect, the therapeutic is substantially purified. The subject to be treated is

-preferably an animal including, but not limited to animals such as cows, pigs, horses,

cl:uckens cats, dogs, etc., and is preferably a mammal, and most preferably human. In a
speclﬁc embodiment, a non-human mammal is the subject.

In" general, the pharmaceutical compositions of the present invention compfise a
tlierapeuﬁca.lly 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 m the U.S.
Pham‘lacopeia or other generally recognized pharmacopeia for use in animals, and more
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2007/ 104763PCT/ EP2007/ 052357 Table 2: Abbrevjations . .
partieyiaglyy dn EHBRRStTRE e deEIE dfeny ifeduliluent Adirvent mygpient, or

vehicle with which the therapeutic is administered. Such pharmaceutical carriers can be
sterile liquids, such as water and oils, including those of petroleum, animal, vegetable or
synthetic origin, including but not limited to peanut oil, soybean oil, mineral oil, sesame oil
and the like. Water is a preferred carrier when the pharmaceutical composition is
administered orally. Saline and aqueous dextrose are preferred carriers when the
pharmaceutical composition is administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions are preferably employed as liquid carriers for injectable
solutions. Suitable pharmaceutical excipients include starch, glucose, lactose, sucrose,
gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc,
sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like.

~ The composition, if desired, can also contain minor amounts of wetting or emulsifying

agents, or pH buffering agents. These compositions can take the form of solutionms,
suspensions, emulsions, tablets, pilis, capsules, powders, sustained-release formulations
and the like. The composition can be formulated as a suppository, with traditional binders
and carriers such as friglycerides. Oral formulation can include standard carriers such as
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,
cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical carriers are .
described in "Remington's Pharmaceutical Sciences” by E.W. Martin. Such compositions
will contain a therapeutically effective amount of the ther};peutic, preferably in puﬁﬁed
form, together with a suitable amount of carrier so as to provide the form for proper
administration to the patient. The formulation should suit the mode of administration.

In a preferred embodiment, the composition is formulated, in accordance with routine
procedures, as a pharmaceutical composition adapted for intravenous administration to
human beings. Typically, compositions for intravenous administration are solutions in
sterile isotonic aqueous. buffer. Where necessary, the composition may also include a
solubilizing agent and a local anesthetic such as lidocaine to ease pain at the site of the
injection. Generally, the‘ingredients are supplied either separately or mixed together in unit
dosage form, for example, as a dry lyophilized powder or water-free concentrate in a
hermetically sealed container such as an ampoule or sachette indicating the quantity of
active agent. Where the composition is to be administered by infusion, it can be dispensed
with an infusion bottle containing sterile pharmaceutical grade water or saline, Where the
composition is administered by i]:ljection, 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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those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., those

formed with free amine groups such as those derived from isopropylamine, triethylamine,
2-ethylamino ethanol, histidine, procaine, etc., and those derived from sodium, potassium,
ammonium, calcium, and ferric hydroxides, etc..

The amount of the therapeutic of the invention which will be effective in the treatment of a
particular disorderr or condition will depend on the nahire of the disorder or condition, and
can. be determined by standard clinical techniques. In addition, in vitro assays may
optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the formulation will also depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment of
the practitioner and each patient's circumstances. However, suitable dosage ranges for
intravenous administration are generally about 20-500 micrograms of active compound per
kilogram body weight. Suitable dosage ranges for intranasal administration are generally
about 0.01 pgkg body weight to 1 meg/kg body weight. Effective doses may be
extrapolated from dose-response curves derived from in vitro or animal model test
sjrstems. In general, s:;ppositoriés may contain active ingredient in the range of 0.5% to
10% by weight; oral formulations preferably contain 10% to 95% active ingredient. -

Various delivery systems are known and can be used to administer a therapeutic of the
invention, e.g., encapsulation in liposomes, microparticles, and microcapsules: use of
recombinant cells capable of expressing the therapeutic, use of receptor-mediated
endocytosis (e.g,, Wu and Wu, 1987, J. Biol. Chem. 262:4429-4432); construction of a
therapeutic nucleic acid as part of a retroviral or other vector, etc. Methods of introduction
include but are not limited to intradermal, intrammscular, intraperitoneal, intravenous,
subcutaneous, intranasal, epidural, and oral routes. The compounds may be admjhistered
by any convenient route, for example by infusion, by bolus injection, by absorption
through epithelial or mucocutaneous linings (e.g., dra.l, rectal and intestina_l mucosa, etc.),
and may be administered together with other biologically active agents. Administration can

be systemic or local. In addition, it may be desirable to introduce the pharmaceutical

compositions of the invention into the central nervous system by any suitable route,
including intraventricular and intrathecal injection; intraventricular injection may be
facilitated by an intraventricular catheter, for example, attached to a reservoir, such as an
Ommaya reservoir. Pﬁlmoﬁary administration can also be employed, e.g., by use of an
inhaler or nebulizer, and formulation with an aerosolizing agent. o

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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invention.
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spectronmetric data acquisition Peptide sanples were
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20071104763PCT/ EP2007/ 052357 Tabl e 3: Pepti des
eluting off the LC systemwere partially sequenced
within the mass spectroneter.- Time (mn)
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Short description of the figures

Fignre 1: Structure of linkable indol ligand 91

The figure shows the structure of linkable indol ligand 91. The free primary amino group

can be used for covalent coupling to a solid support material.

Figure 2: Drug pulldown experiment with immobilized indol ligand 91

The figure shows the picture of a protein gel after staining with Coomassie blue. Proteins
bound to immobilized indol ligand 91 were eluted with SDS sample buffer and analyzed
by SDS-polyacrylamide gel electrophoresis (SDS-PAGE). The indicated gel areas were
cut out as gel slices and proteins were subjected to analysis by mass spectrometry. The
position of the band containing LRRK2 is in sample 01 in the upper part of the gel between
00b and 01a.

Figure 3: Peptides identified of LRRK2

The peptides that were identified by mass spectrometry analysis of the mouse LRRK2
sequence (IP100227565.2, 2527 amino acids) are underlined.
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WO%@?@@W’JQLZ \rq\ﬁtr:leegtsieget geggence dat abases na?ﬁ{[gqrﬁ%ﬂgmszssf

and 10, updat e t NCBI (for the NCBInr,
Exaﬁ'@%si]l‘osa?ﬁ'ge?sf?edfﬂﬂﬁ%ﬁk nones) and European

Bi oi nfonnatics Instit ut e (EBI, for the human, nouse,

|
F%lggl ngo\g\eﬁ%ﬁrd%ﬁl e?lggan'é re a xtg' %eﬂdo}ﬁz}

yhdwmqﬂené]-ﬁrﬁsémeﬁthylﬂﬂmmlwrmbmlw am G-aminosprapyl)-amide
dat a corrput ed fromthe entries in the database using

oft t 00l ot (Matrix Science; Perkins et
Stepa'llj% é‘!l\flr"i(lif‘ipebased protein identification
A solh;tmmec&"rs;ﬁlmgnmm{ﬂgym Hytimbakds dute (85%600K0n1) was heated at 110°C

Gl ctrophore 351367)
or SRRAGETSAEY D% SRR ) fo. ST wes o
110°€fer 4 howns: ben vosled sefCe ahe pmlzaﬁaml was filtered amig washi@ with water.

The &%%Qs%%gé’ﬁ@&” UE%QQ%II 3&1% p-li*'I1 ag lékvf];rgf %‘ Rt’(lg§ bez addition of HCl

Identificat]on nmass ectrorretry
concpgpd e‘hﬁrS&MlOPSFH&Q o feororie myoragyre okt | Relersn ThB precipitate. was

collebRf} thdesopaSikished with/ &ater 1801 tahd Qiris@ G @RE Qacuum oven at 40°C
02655 NMR. God MEz, 1‘)19?3 SRR 6.8-7.0 (dd, 2H); 6.6 (m,

1H); 3.2 (s, 2H);. LCMS: method D, RT=1.736min, [MH =152].

Step 2: {3-[(5-Formyl-2,4-dimethyl-1H-pyrrole-3-carbonyl}-amino)-propyl } ~carbamic
acid tert-butyl ester

To a solution of 5-formyl-2,4-dimethyl-1H-pyrazol-3-carboxylic acid (0.300g, 1.79mmol),
N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide (0.516g, 2.69mmol}, I-
Hydroxybenzotriazole hydrate (0.364g, 2.69mmol), tricthylamine (0.502mi, 3.56mmol)
in dimethylformamide (3ml) was added N-Boc-1,3-diaminopropane (0.375ml, 2.15mmol).
The solution was stirred at room temperature for 15 hours. A mixture of brine (1.5ml),
water (1.5ml) and saturated aqueous sodium bicarbonate (1.5ml) was added and the pH of
the solution adjusted to 12 by addition 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 t0100%)) 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 (g, 2H); 3.00 (q, 2H); 2.30 (s, 3H) );
220 (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-2-0x0-1,2-dihydro-indol-(3Z}-ylidenemethyl]-2,4-dimethyl-1H-
pyrrole-3-carbonyl}-amino)-propyl]-carbamic acid tert-butyl ester

A solution of {3-[(5-Formyi-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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cold’ gt%gl?ol. The product was suspended in ethanol (4ml) and stirred at 72°C for
30minutes. The reaction was filtered, the precipitate dried in a vacuum oven at 40°C to
yield the desired compound as a solid (0.265g, 94%). "H NMR (400 MHz, DMSO-de) &
13.8 (s, 1H); 11.00 (s, 1H); 7.80 (m, 2H); 7.70 (m, 1H); 7.0 (m, 1H); 6.9 (m, 2H); 3.30 (q,
2H); 3.10 (g, 2H); 2.50 (dd, 6H) 1.60 (m, 2H) ); 1.40 (s, 9H). LCMS: method D,
RT=2.86min, [M+Na'=479], and [M-Boc+Na'=379].

Step 4:  5-[5-Fluoro-2-oxo-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1H-
pyrrole-3-carboxylic acid (3-amino-propyl)-amide
[3-({5-[5-Fluoro-2-0x0-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl- 1 H-pyrrole-
3-carbonyl}-amine)-propyl]-carbamic acid tert-butyl ester was suspended in methanol. 2ml
of HCl (4N) in dioxane was added and the reaction stirred at room temperature overnight.
The solvent was removed to yield the desired compound (0.098g, 91 %). 'H NMR (400
MHz, DMSO-ds) 6 13.8 (s, 1H); 11.00 (s, 1H); 7.90-7.70 (m, 5H); 6.9 (m, 2H); 3.30 (g,
2H); 2.80 (g, 2H); 2.50 (dd, 6H) 1.80 (m, 2H). LCMS: inconclusive due to fluorescence.

All reactions were carried out under inert atmosphere. NMR spectra were obtained on 2
Bruker dpx400. LCMS was carried out on an Agilent 1100 using a zorbax SBC-18,
4,6mmx 150mm-5p column or a Small colurmn: ZORBAX® SB-C18, 4.6 x 75 mm, 3.5
microns {“short column™). Column flow was 1ml/min and solvents used were water and
acetonitrile (0.1%TFA) with an injection volume of 10ul. Wavelengths were 254 and
210nm. Methods are described below.
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for|115 x lysis buffer Tris/HC1 gH 7.5 1{M 50 ruM 250
m & ycerol 11-13min
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ough a 0. 22 fi.lter and stored at -80C. In order
Tah@%’%&é?ﬁa%%ﬁs&nﬁcﬁwwgﬁﬁﬁo uffer is diluted 1:5

with distilled water. Stock sol uti ons are obtai ned

(S, 5 12643880 G Veor ol (Nbrck. catal boue
R A ST I A

DMSO dimethyl sulfoxide

G gram

HCl Hydrochloric acid

HPLC high pressure liquid chromatography

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 immebilized 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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Thi s exanpl e descri bes an assay that can be used to
determ ne whet her a LRRK2 3% i nteracting conmpound is
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Wog @5{% ki nase inhibitor. T
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=
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’)'—'\( ‘27) -\J/I iLdenene I]\712 1%4 di_net h\/I -1 -LYWXQK- carh0O

1ylic acid (3-am A% -#bpyl) - ani de) - | BAPARBNAESGCK

and d) det er ni ni h§53 h86knount of FIGNPGIQK

(5-15- Fl uor o- 2- 0630 ; 837t hydr o-i ndol { (IBESTLQR

yl 1 denenet hyl | - 2] 440 hyst 1H pyrrol e-3 GANTEDIYQVCEK! d

(3-am no-propyT) { 78971 96 - LRRKZ CONMD! CRBSHVIT LR

Steps b)y—and——TJ- 8% ¢ §4];ne mettod—of @JMGSVE%R' T

OO

wloolalavtui slwfra| ] g

e ROl TR o oy s b CETIR
yrrol e-3-carboxy 17‘1,2.-1' 723( 3- LLEISPFML GR

10 amino-propyl)-.al @) -1RY 2 formed |F¥PSH ¢) in
11 conparison to st ep0H)-2038i cat es t hat | IRR&GIPGFRa

12 target of the coppsdend24135 9. The ne| HQI.fSGRY of

claims 5 to 8, wherern the anmount of
(5[ 5- Fl uot o- 2- oxo- 1, 2-
di hydr o-i ndol - (32) -yl idenenet hyll -2, 4-cli net hyl - 1H py
rrol e-3-carboxylic acid (3-

Examplent; Sereaning asspy fer) theigentification (of L RRKQ daterasiting tompounds
separating LRRK2 from - 3 5 the inmmobilized

This 545 %%%ngt?%etg}ﬁ: &g}gé%@wylmévmm test compunds are added
dlrecdjyrmtohg/ kcell 1yisafey MebteeadrantoAyd e @ffinily matrix with the immobilized

LA RSB0 R L By i
the lygiater ssimple. Hefterrtbe inbutation RRK2thie deadst withricaptdredyproteims are separated
from$RE Blsﬁt@ "Bhind Sboteif o B ‘ﬁﬁéd 9155 fﬁ%gﬂ%@ﬁw (}jf ILRRIEE% the eluate is

‘:ﬁ%{j of any of clains | to
deteqtecpnshqusntify Fé SRR AGREFEE taﬂ%fr‘fb’e‘ﬁl Eh@ot blof procedrmand the Odyssey

mfrafmt daettivh SR8m0 BE usin dnohé) cbheenRB6®I Bf st compound a dose

onpound lS sel ect the cqnsi sti.n
resp TP RHTE o 50 onBBFHIEE SPT TG SAPETETHEn dERETBgIgs fisFlosed in
wWO2006f184234.y snal | rml ecul e organi c drugs, and natural

smal | nol ecul e conpounds. 15 13. The nethod of any of
clainc Ito 12, wherein the LRRIC2 intenthng conpound
Washing ghthe ety sbirdsi t or. 14. The nethod of any of

The &fRitYBmdtrikOasldescHB&] §i Bxdntjfle SOfs! HasHeRRRKH! m?és gﬁtlhefxt B buffer

fromt rou nS|st|n of aarose
contaigjng § 1@‘@&1%%@@1 59@33@ el . xrlis?% lafé“%n Gpataging 0.4% NP40 (20%
beadgﬂﬁﬁphar ose), latex, cellulose, and ferro- or
ferrimagnetic parti cles. 15. The method of any of
clainms 1 to 14, wherein
Tabl¢ 54 Brephnation 2£ 6x ®PIndeci i hydr oi ndol - (32) -yl i denenet hyl
1-2 4- di msthyl -I H-pyrrol e- 3- carboxyl iC aC| d

hao
allluc} LIRS) bUVaI Clllly L;UUFICU lU LIIC

a||| MUY Ypy 1
S“bsgamﬁu suppcrt S)tts;k spéution ngt Fonplfconc.tind xpAdd foxtll 5x lysis
of LRRK2, donprising the gt epgysggb@ﬁ-elprou di NOL¥fer

(o) EI ﬂ I al d.li o1l COTIU aljrt 1 LH £,
TrisHCI pH 7.5 | M ° 50mM *’ 250 ml

Glycerol 87 % 5% 288 ml
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b) contacting the protein preparation with
(545- Fl uor o- 2- oxo- 1, 2-di hyd% -i ndol (32) -yl i deneanet hy

i met hyl- 1H pyrrol e- car hoxylic acid
WO%@W%O‘%G%- 30 propyl)-am de) immobilized on a 80@96007/052357

M upport under conq It ons aj | ow ﬂgﬂ]ﬂe Torjmat | o&dsof an
(

L _Cluoral 2 ~AvA ’) r~|| h\l e | Q7\ \lllrlo
oo T1—uth

O OO I,; & TOroT TCT II

Na(l)- 2, 4-di net hyl - 5I—Mpyrro| e- 3- déiObnMyI [ c ac:| d 150 ml

Na{fé ani no- prjpy! ) M) LRRK2 cqrmjvpx ar]d ¢) 50ml

I_'II_'II/")

DCIJG.I at a1 RRKZ2—romthe rrebt-t+—zed

(545- Fl uor o- 2- oxo- 1, 2-raydr o-
The ﬁ%-‘?@k@lcoﬁ&%)mééh'(g PPk ds- @t&e@ﬂﬁfgﬁ%ﬂ{) 33 LnPﬁItérQJnﬁ stored at

carb | C .acCl am no
-80°G ngrdonter fxmflavﬁﬁqutee OB SRAE oML s distlied water.
Stock k6lati6ns fh‘B @biagieat frérh ¢l followaig fippliedsns.0ldi Trs/MaPpHl %S (Sigma,

2683 a8 st R 5??%%%51215*’%%%28@% L YEBR fpiema, M-

1028)p%50 M BiaCh(Rigmbj $:5450)r0di fi cati ons of LRRK2. 19. The
nmet hod of any of clains 16 to 18, wherein after step
c) either the LRRK2 and/or the proteins being capable

Prepaiation afiesicomponmdd<2 are characteri zed by nass

Stock Q@ﬁftiﬁﬁiﬂ %@ttés‘t déhlﬁow%e Arb@Nin TBSEH Sorrddp oﬁ@nﬁ th& 100fold

nmet hod of. any of 'the ng cl ai ns, wher
mghﬁr%@i}haﬂ%fm%mﬁ%ﬂe. ﬁ?ﬁggl’s?%ﬂ \g#t SoRBiERT (96 Bs’?@p%M stock
solutin i prepasddi fog aiiinal ﬁb@Sd&on@élﬁ:rzmehlof dQIN R I THi @il sCRerad ebsults in

I h el | et hod .of any of the
» figf o8 dSpfiion or. P A TnT S, 4% AT isaRiensy (oo tes
compyfund} :hbuffer containing 1% DMSO is used so that all samples contain 1% DMSO.
(545- Fl uor o- 2- oxo- 1, 2-di | aydr o-i ndol - (34-yl i denenet hy
1]-.2, 4- dl.rret hy1- 1prrrole 3-carboxylic acid
Preparationand, B0 e AYSE) - | RRK2 conpl ex are perfornmed

The wﬂ@@ats%smpmehlax deboriie li® gk fiple QOFEH h it@Sal eAPerBrerdDRe lysate

allqueg sentining, 39. me L protpinys fhawest 9.3 AHG waisy pathy anddhemkent at 4°C.
To thd Jys@e 4nd ivhininy bf 1xIDPIbyffier isobdele8-soathitox fihalcNRED doncentration of

0. 4‘%%??@1 'I%QX,(]')UMF e Rkt K/H%d‘égt ! g(?t%f'c{ B Rfrated protease

ntera g comrpoonci s

inhihiten solﬂtlgm i agdesx 6L tablet difipreficasci mbithitor dpolyed de Mehretpf 1x DP
buffek ]coataﬁnﬁé il Wp 402 %ﬁiﬂAm‘&Oiaﬁreﬁ pPAEROMhibfofEbdtail from Roche

am no-propyl)-am de t he ri_fi catjon of
Dmggm catalgguepguz)nber 41627) T[le lysatepys further diluted by adding 1x DP

buffer containing 0.4% NP40 so that a final protein concentration of 5 mg/ml 1§ achieved.

Incubation of lysate with test compound and affinity matrix

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

For elution the filter plate is placed on a collection plate and 40 pl of 2x sample buffer {100
mM TrisHC], pH6.8; 4% SDS; 20% glycerol; 0.02% Bromphenel 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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SEQUENCE LI STI NG <110> Cel | Zone AG <120> Met hods for
the identification of LRRKZQ';r_n eracting nol ecul es and
<

U purification of LRR 130> CEL64132PC, <150>
Woﬁg‘bé'&?‘/‘h‘?éz, 119 <151> 2006- 03- 14 <160> 13 <17o%’%m§‘39"7’052357
Pat.ent | n versi 3.3 <21 1 <211>._2527 % PRT
temBgtE ol S0 2D A58 Tfermpeprtagr, Egen §oqu7gly the plates
are G@ntrifaped foy 2 GinuteElal 16D nBhyHetaguChenttifuge) &kOhS ehlate is collected

int s Y5 ¢ I Val Arg Leu Asn Asn Val Gn Gu
n H&e"ib lﬁﬁ ﬁ%%gég%&ﬂr%&ﬁ e Gu Thr Leu Leu A n Leu Leu

Qu Asp Met Leu Val Phe Thr 354045 Tyr Ser Asp Arg
Deteilign SR quanfifitfionRATRIEAITARKAYS Asn Phe Hi s Val

he J K100 ploen ol <t A dt oppeied 5 o Waf busure using
a firktentiBydy dipstddeagainsel BREK M@anayGuPBiotcihnoBYy)8a&ia Cruz, CA, USA)
and a fluorescently labeled secondary antibody (anti-mouse IRDye™ 800, from Rockland,
610-732-124). The Odyssey Infrared Imaging system from LI-COR Biosciences (Lincoln,
Nebraska, USA) is operated according to instructions provided by the mamufacturer
(Schutz-Geschwendener ct al., 2004. Quantitative, two-color Western blot detection with
mnfrared fluorescence. Published May 2004 by LI-COR Biosciences, www.licor.com).

The dot blot apparatus is used according to the instructions of the supplier (Bio-Dot
microfiltration apparatus, BioRad 170-65). Nitrocellulose membranes (BioTrace NT
Nitrocellulose, PALL BTNT30R} are treated with 20% ethanol and subsequently washed
with 1xPBS buffer. Per dot 30 ul of eluate sample are applied .

For the detection of LRRK2 the membranes are first blocked by incubation with Odyssey
blocking buffer (LICOR, 927-40000) for one hour at room temperature. Blocked
membranes are then incubated for 16 hours at 4°C with the anti-L.LRRK?2 antibody which is
diluted in Odyssey blocking buffer containing 0.2% Tween-20. Afier washing the
membrane four times with 1XPBS buffer contamning 0.1% Tween 20 the membrane is
incubated for 40 minutes with the detection antibody (anti-mouse IRDye™ 800 from
Rockland, 610-732-124) diluted in Odyssey blocking buffer containing 0.2% Tween-20.
Afterwards the membrane is washed four times for five minutes each with 1x PBS
buffer/0.1% Tween 20 and once for 5 minutes with 1x PBS buffer. The membrane is kept
in PBS buffer at 4°C and then scanned with the Odyssey instrument and signals are
recorded and analysed according to the instructions of the manufacturer.

Example 4: LRRK?2 kinase assay
This example describes an assay that can be used to determine whether a LRRK2

mteracting compound is 2 LRRK2 kinase inhibitor. The assay is performed as described
previously (West et al., 2005. PNAS 102, 16842-16847).
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Thr Leu G n ser Leu lle Ay Pro An Asp Ile Ay Asn
Asp Trp G u 100105110 Vval L Ay Ile Hs Arg Leu Ile

Met Leu Thr Val His"™H s 115120125 Al
Wo%[g’zﬂkeu Ser Ile val d y Leu Lys AI a Leu Asp ?gﬁ%?@%%szam

L L

A ol RAGR TIER k5 UR ot Wi 1M ctopd g £ i, il ptfomatian
eXPrédynAGstol) 'ﬁhmprmsmnﬁplgsﬂﬁﬂrls Sensishtly mlusfeﬁm;d b6s HEKEZS3T cells
by %ﬂélg \éﬁ%: @u@El}g% 1% %igé%f? y(flobﬂec‘ aﬁb@léde 5(:@:%6)\/34(3061%!? to the
manyfggturgr s WC%IFS ﬁEé( 8K E% g pultured IHPpti-EEMonerda (Jngitrogen)
suppledtbnke@Owie rlomrwwﬂmq@oo Chigs/Mig and gme,mn}daﬁ (Qﬂlpgjmi) To
Prw%'sﬁe%af'ablﬁit%%&ﬂ Ao Bt S B E 0T ool o rvested in
imminsaprecpitgen Kdffer ASH%W alritdn-K-098, Ty cédsplcte mikiaprotaase inhibitor

e ADERHET By 5P 8 SR Tl it o

centrifpgationatThf, 500y &for W mimites. F‘Theesu@gmatame fiagtdon is combined with
Protein G sepharose 4 Fast Flow (Amersham Pharmacia Biotech) precomplexed with the

mouse monoclonal anti-c-myc antibody (clone 9E10; Roche) followed by incubation
overnight with rotating the tube. The protein G Sepharose complex is pelleted by
centrifugation and washed five times with buffer supplemented with 500 mM NaCl and
once with 1x PBS buffer.

Myc-tagged LRRK2 protein bound to G sepharose is resuspended in kinase buffer (20 mM
Hepes, pH7.4; 15 mM Mg(Cly; 5 mM EGTA; 20 mM beta-glycerol phosphate) on ice
together with 25 uM biotinylated myelin basic protein (MBP; Upstate Biotechnology, Lake
Placid, NY). The kinase reaction is initiated by adding 0.5 uCi of [gamma 2P}ATP {Perkin
Elmer) and 15 pM ATP. The mixture is incubated at 30°C for 15 minutes. The reaction is
placed on ice and terminated by 2dding 2.5 M guanidine-HCL The universal kinase assay
kit (Calbiochem} is used to quantify incorporated radioisotope in biotinylated MBP by
adding avidin solution (Calbiochem) to the reaction and incubating at 25°C for 10 minutes.
The reaction is centrifuged at 800 x g for two minutes and the supernatant is placed on a
column containing an avidin binding membrane and washed according to the
manufacturer’s protocol. The amount of incorporated radioisotope is measured by liquid
scintillation counting.

The LRRK2 antophosphorylation acitivity is determined in a kinase reaction as described
above except that no MBP is added. The reaction is incubated for 15 minutes at 30°C and
terminated by adding Laemmh sample buffer containing 5% 2-mercaptoethanol. The
reactions are heated for 10 minutes at 75°C and then placed on ice. After brief
centrifugation the samples (supernatants) are separated in a 6%SDS-Polyacrylamide gel,
transferred to a poly-vinylidinedifluoride (PVDF) membrane and exposed to BicMax film
(Kodak). The membrane is probed with an anti-c-myc antibody (9E10; Roche) to
determine the amount of LRRK2 in each reaction. The autoradiography and Western blot
bands are quantified by using IMAGEQUANT 5.0 thereby normalizing the amount of
phosphorylated MBP to the amount of LRRK2 in each experiment.
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275280285 ''"al Leu Asn u val Hs val Pile val Val

Lys Ala Val Arg G n Tyr 290295300 Pro Gu M Ala Al a
Leo Gn lle ser Ala Leo Ser cys Leu Ala Leu

- 305310315320 Leu Thr G u Thr Ile Pile Leu Asn A n Asp

Leu Qu Gu Arg Ser Qu 33235330335 Thr dn Au @n ser

Gu Qu Qu Asp Ser Au Lys Leu Pile Trp Leu
340345350 A u Pro cys Tyr Lys Ala Leu Val Arg His Arg
Lys Asp Lys His Val 355360365 Gn GQu Ala Ala Cys Trp
Ala Leo Asn Asn Leu Leo net Tyr G n Asn 370375380 Ser
Leu Hs Qu Lys Ile Ay Asp Au Asp Ay G n Phe PrO

met

"Ala Hs 385390395400 Arg G u val Met Leo Ser nét Leu

H s ser Ser Ser Lys ‘ Q/al 405410415 Phe G n Al a

Ala Ala H's Ala Leu ser-fhr Leu Leo Gu Gn M val
420425430 Asn Phe Arg Lys Ile Leu Leo Ala Lys Ay Val

Tyr

Leu Asn Val Leu 435440445 Ju.Leu met A n Lys His
A_lg:éﬂ'éh @or%ﬁeoldgdﬁc%ﬂin cﬂdaﬁ 1 RRK 25 Erasting cébpind A6fiprising the

steps of -
a) providmga protem prepamtmn containing L'RRKZ

' b) contacting the profein preparation with (5—[5—“‘11101‘0-2—0);0-1 2—d1hydr0—mdol—

(3Z)-y11dencmcthy1] -2,4-dimethyl- IH-pmole-B-carboxyhc acid (3 -arning-
pmpyl)-amlde) immobilized on a solid support under conditions allowing the
formation of an (5-[5~F1u0r0—2-oxo—1 Z—dlhydro—mdol-(BZ)-yhdcnmethyI]
2 4—d1meﬁ1y1-lH—pyrmlc—3-carboxyhc acid (3-anuno—pmpy1}-am1de) -IRREK2
complex,

c) incubating the (5- [5—Fluaro-2~oxo-l,2—d1hydm-mdol—(32)—y}1denemethyl]~2 4.
i mmethyl-lH—pyrrole-B-carboxyhc acid (3—ammo-propyl)-am1de)~LRRK2

complex with a given corpound, and

~.d) determining whether the compound is able to separate LRRK2 from the

smmobilized (5-{5-Fluoro-2-0xo-1,2-dihydro-indol(3Z)-ylidensmethyl]-2,4-
dimethyl-1H-pyrrole-3-carboxylic acid (3-amino-propyl}-amide). -

Thbe method of claim 1, wherein step d) includes the detection of LRPJQ or the

‘ determination of the amount of LRRKZ.

" The method of claim 2, wherem LRRK2 is detected or the ammmt of LRRKZ 1s'

determmed by mass spectmmeu'y or immmmodetection mﬁﬂlods

A method for the idenﬁﬁcaﬁon of an LRRK2 interacﬁng compound, comprising the

 steps of

a)- prowdnig a protein preparation conta:mng LRRKZ
b) contacting the protein preparation with (5-15-Fhuoto- -2-ox0-1,2- dﬂivdro-mdol—

(3Z)-ylidenemethyl]-2,4-dimethyl-1 H-pyrrole-3-carboxylic  acid  (3-amino-
propyl)-mmdc) immobilized -on a solid support and with a given compound
- under conditions aliowing the fonnahon of an (5—[5 -Fluoto-2-ox0-1,2-dikydro-
- indol-{3Z)-ylidenemethyl]-2, memyl 1H—pynnlc-3—carboxyhc ‘acid - (3-
| ammo—propyl)—mdc)—LRRm complex, and
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Cys

- Ser

Lys

ser
‘Hi's

Arg
Arg
Leu
Ay
Ser
Thr
Thr
Gn
Ret T

Hi s-

Phe
Ay
ser
Asp

Lys Met Leu Ser His Leu Phe Qu Gy ser Asn Pro

"Leu Asp 465470475480 Thr nmet Ala Ala val val Pro -

Ile-Leu Thr val nmet Lys Ala Hs 485490495 Ay Thr

Leu ser val Gn Leu u Al3%eu Arg Ala Ile Leu ..

500505510 Phe val Val Pro Ely Leu Leu Gu G u Ser

A u Asp Ser G n Cys 515520525 Arg Pro Asn Val Leu

Lys Gi n cys Phe Arg Thr Asp Ile His Lys 530535540
@ho?@ﬂoﬁdi—@ﬂaﬂgfdtd-mddﬂ(%mﬂﬂmmyﬂ—z,&

IIe 5ga sog 60 L5 y

Ser dmgiy AR, i, CEEdalst ey farldf LRRIC
Leu Semlekdornt@drin Beyb)Al a- Val Asp Ser Val “Leu H| s
580585590 Leu G'n net Tyr Pro Asp Asp Gn Gu lle

O Ve i

meﬁ“\' the L yasnolhte Qfe lﬁﬂﬂf\l @“ oTtm'l—oE Z@de,@dol_gz)_
3 e wﬁr&ﬂgﬁygﬁéﬁﬁqwgcﬁ dtyN@al dddn TBramidrpropyl)
u

"Thr, Leu ser |le Leu 645650655 @ u Leo
“tys Leu Leu vaIr H s Tyr ser Phe

-

 The ﬁn-ethod of any of claims 4 or 5, wherein steps 2) to ¢) are performed with

seve_:ral protein preparaﬁons in order to test different compounds.

" A method for the identification of an LRRKZ mtcractmg componnd, compnsmg ‘tﬁc

" steps of:

-3} pmmd:ﬁg two aliguots of a protein preparation containing LRR._Z
b) contacting one aliquot with (5-[5-Fluom-2-oxo-1,2~—dihydm—md01-—(32}-

yhdenemethyl}-Z 4~d1maﬂ;y1—1H—pyrrole-3 -carboxylic "acid (3-amino-propyl}
amide} munoblhzed on a solid support ender conditions allowing the formation

- of an (5-[5—Fluoro~2-oxo-1 2-dihydro-indol{3Z)-ylidenemethyi}-2,4-dimethyl-

‘ | 1 H-pyrole-3-carboxylic acid (3-am1no-propy1)~anudc}-LRRK2 complex

¢) contacting the other aliquot with (5-[5-Fluoro-2-o0x0-1,2-dihydro-indol-(3Z)-
: yhdencmethyl]-z #d}methyl-iﬂ-pynolc-}carboxyﬂc acid (3-amino-propyl)-
amide) immobilized on a solid support and with a given compound under
conditions allowing the formation of an (5»[5f1:'luoro-2-oxo-1,2-dlhydro-mdoi-
(3Z)-ylidenemethyl}-2,4-dimethyl-1H-pyrrole-3-carboxylic ‘acid  (3-amino-
propyl)- axmde)-LRRK?. complex, and ‘ :

- d) defermining the amount of (S{S-thoro—z~0xo-1,2-dﬂ1ydro—1ndol-(32)— :

ylidcnemethyl}—z,:!-duncthy_l-lﬂ -pyrrole-3-carboxylic acid (B-mmo—propyl)-.
amide)-LRRK2 complex formed in steps b) and c).

The method of claim 7, wherein a reduced amount of (5-[5-Fivoro-2-oxo-1,2-
dihydro-indo}-(3Z)-ylidenemethyl}-2,4-dimethyl-1H-pyrrole-3-carboxylic acid G-
amino—pmpyl)-an:ﬁdc}—LRRKZ formed in step ¢) in comparison to step b} indicates
that LRRKzls a tai-gct of the compound. '

The meﬂmd of :';lny of claims 5 to 8, wﬁerein_ the amount of (5-[5-Fluoro-2-oxo-1,2-
dihydro-indol-(3Z)-ylidenemethyl}-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (3-
amino-propyl)-amide)-LRRK2 complex is fietcrminad by separating LRREK2 from
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660665670 val val Ile Phe H's Gn net ser ser ser val
Val Qu Gn Lys Asp 675680685 @ u G n Phe Leu Asn Leu
Cys Cys Lys Cys Phe Ala Lys Val Ala Val 690695700 Asp
Asp Gu Leu Lys Asn Thr nmet el @ u Arg Ala Cys Asp

G n Asn 705710715720 Asn ser lle Met val G u'.cys Leo
Leu Leu Leo Ay Ala AS Ala Asn 725730735 Page 3 Gn

.val Lys Ay Ala Thr ser Leu Ile Tyr Gn val Cys Qu

Lys Gyl éﬁ@, %ﬁ;ép 6[5 P%Eo-f—bﬁo-i—l%ﬁyﬂtdﬂh’@ﬂ ﬁ)bylida:telrie&gtl}-z 4

lﬂsg Ameiiy lfi'ﬁyrrp%-éﬁ Gy s | %%6 ?H 3 /i‘éaﬁmgeg Ba subgequent-

7707 78488 idakith ¥the bheunBef LRRK2. L eu Leu Arg Lys Leu Al a -
Leu Asp Leu Al'a Asn 785790795800 Asn Ser Ile Cys Leu

Ay Phe Ay Ile Ay Lys lle Asp 5810 ‘
Toh LBt wpode clash oo hasomy of SR is S by mass
Arg Lypsctonind sPBRRBRAeitonAsthodr Gy Ser val Leu Al a

Arg Lys val Leu Arg Tyr G n nmet 835840845

1. The method of any of claims 1 to 10, pexformed as 2 medium or hlgh throughput

screenmg

12. The mathod of any of claims 1 to 11, wherem said compound is selected from the
- group cons:stmg of synthetic compounds, or organic synthetic drugs, more
preferably small molecule organic drugs, and natiwa] small molemﬂa tx:ampozmds

13. The m&ﬂmd of any of claims 1 1o 12, Whﬁ'em the LRRK2 "1.emstlug M*“pound
| an LRRK2 inhibitor. ' -

14, The method of any of claims 1 fo 13 wherem the sokid support is selected from the -

20

s

30

35

| group conmsimg of agarose, modified agamse sepharose beads {e.g. NHS-activated
sepharose), Iatex, cellulose, and ferro- or ferrimagnetic parhcles

15. The method of any of clauns 1 to 14, Wherem (5-[5—Fiuoro-2-—oxo—1,2 dxhyd.ro—-
mdol—(BZ)-yhdenemeihyl]—Z 4—dm1ﬁthy1—1H—pyrmle—3~caxboxyhc acid (3-
pronyl)-axmde) 1s covalently ooupled to fhe sohd mpport

16. A method for the punﬁcatlcm of LRRK2, comprising the steps of

a) providing a protein preparation containing LRRK2,
_b) confacting the protein preparation with (5-[5-F1uom-2-oxo—1 Z-dlhydm-mdol-
. (3Z)-yhdenmethyl} -2 A-dimethyl-1H-pymole-3-carboxylic acid  (3-amino-
propyl}-amide) immobilized on a solid support under conditions allowing the
formation of an -(5-[5-Fiuoro-2-0x0- 1,2-d1hydro-mdol—(322) yhdencmethyl}—_
24-d1methy1~IH-pyrrole-B-ca:boxyhc acid (3 ammo—pmpyl)-annde)—I_RRK2

- complex, and 7

¢) separating LRRK2 .from the immobilized (5-[5-Flnoro-2-oxo-1,2-dihydro-
" indol-{3Z)-ylidencmethyl]-2, 4-dxmethy1—1H—pyzmle—3—carboxyhc acid  (3-
amino-propyl)-amide). .



.10

15

20

25

Arg Asn Thr Leu Gn Qu dy val Ala ser Ay Ser Asp

Gy Asn Phe 850855860 Ser Gu Asp Ala Leu Ala Lys Phe
"Ady GQu Trp Thr Phe Ile Pro Asp 865870875880 ser Ser

Met AS Ser val he Ay G n ser Asp Asp Leu Asp Ser Qu
885890895 Gy Ser G u Ser Ser3%he Leu val Lys Arg. Lys
ser -Asn ser |le Ser 900905910 vVal dy Qu Vval Tyr Arg
Asp Leu Ala Leu Gn Arg Tyr Ser Pro Asn 915920925 Al a

9 H ukBY Gpri b stpheg) e addiification of
ng :\\;rg ﬁgﬁ 4@5%6% é"?%gg gliys ﬁdg ?ys 'rli'l e L((:aaucrlL °

Ser Sprotshusbeigs; oapskie of B 1& 0955960 Ser Ser Arg

'Leu Pro Ser H s net Arg G n ser Asp Ser Ser Ser Ser

597 éﬁg)@n attdr Step bRhTierB@Iatibeof post-
'h"d;\?fAl g%g% GI% Leu Ly)ghAsp Ile Asp
Al a L&anskaeomanndllﬁy@oéﬁl% -eu Ser ser 99510001005
Hs Leu Gu Hi s Leu Thr Lys Leu Au Leu Hs Gn Asn

Ser Leu gg% 4$ 101911%’@ Q,T@rwh‘é%{n ﬂa@sﬁgg) GiRr Bl RRK2

el s L
and/or the proteins bemg capab e of b?ndmg to LRRK?2 are characterized by mass

spcctromet:y or. unmunoaetschon methods.

- 20. 7 'I'he method of any of the preceding claims, wherem the pmwsmn of a protem

preparation includes the steps of harv&etmg at least one cell containing LRRX2 and
| Iy5mg the cell :

21.  The method of any of the precedmg claims, wherem the steps of the formation of |
the (5-[5-Fluom-2-oxo—1,2—di]1ydro—mdol (3Z}-yhdcnemethyi]-2 4—d1methy1-1H-
pyrrole—B-cafboxyhc acid (3-3m1n0—propyl)—auude)—LRRK2 complex: are performad

- imder asscnnally physzolog}cal conditions.

22, Use of (*-[D-Fiuom—Z—oxo-I,Z—dxhydro-mdol-(SZ)-yhdmemethyi]nz 4—dlmeﬁ1y1~

1H—pyrroic~3—carboxyhc acid (3 ammmpmpyl)—anudc) for the identification’ of
LRRKZ interacting compounds

23. - Use of (5- {5—-Fluoro-2~oxo-l,2—d1hydro-mdol-(3Z)-yﬁdcncmethyl}—2,4—d1methyl—

1H- pyrrole—B—carboxyhc acid’ G»mumo-pmpyl}azmde) for the punﬁcanon of



<110
<120>

<130>

<150>
<151

<160>
<170>
<210>
<211>
<212>
<213>
<400>

Met Ala
1

Ala Leu

Gin Ile

Tyr ser
50

Pro Leu
65

cin Ala
Thr Leu
val Leu
Ala Asn

130

Leu Asp
145

Ile Phe

GTu val

102510301035 Hi s Leu Asp Leu H s ser Asn Lys Phe Thr
Ser Phe Pro Ser Phe 104010451050 Val Leu Lys net Pro
Arg Ile Thr Asn Leu Asp Ala Ser Arg ASH 105510601065
Asp Ile Ay Pro Thr Val Val Leu Asp Pro Ala nmet Lys
Cys Pro 107010751080 Ser Leu Lys G n Leu Asn Leu Ser
Tyr Asn G n Leu Ser Ser Ile 108510901095 Pro G u Asn
Leu Ala Gn Val Val Ju Lys Leu Qu Gn Leu Leu

110011051110 Leu u Ay Asn Lys Ile Ser Ay Ile Cys
Ser Pro Leu SegrEQ‘I’_Eé'GEi-Hé[f’;‘QOllZS Lys Gu Leu Lys Ile
deQUzopEmaLeu ser Lys Asn. His Ile Pro Ser 113011351140

Leu Pro Gy aAsp Pile Leu G u er.a cys Ser Lys_val ﬁu
S i Lo S T
Alla nmet Pro a Leu Pro Ser 116011651170 Ser I|le Thr
GeP413eRE Lys Leu Ser G n Asn Ser Phe Thr Cys Ile
slépisq1d85 Pro Gu Ala Ile Pile Ser Leu Pro HI' S Leu
206-035e14 Leu Asp Met 119011951200 Ser Hi S Asn Asn |le
1C3:I u Cys Leu Pro Ay Pro Ala His Trp Lys 120512101215

PatentIn version 3.3

1

2527

PRT .
Mus musculus

1

ser Gly Ala Cys GIn Gly Cys Glu GTu Glu Glu Glu Glu Glu
5 7 10 15

Lys Lys teu Ile val Arg Leu Asn Asn val GIn Glu Gly Lys
20 25 30 '

Glu Thr Leu Leu GIn Leu Leu Glu Asp Met Leu val Phe Thr
35 40 45

Asp Arg Ala ser égs Leu Phe Glu Asp Egs Asn Phe His val

Leu ITe val Leu Asp Ser Tyr Met arg val Ala Ser val Gln
: 70 75 80

Gly Trp Ser Leu Leu tys Lys Leu ITe Glu val Cys Pro Gly
- 85 90 95

GIn Sser Leu Ile Gly Pro GIn Asp Ile G1y Asn Asp Trp Glu
100 105 , 119

Gly Ile His Arg Leu Ile Leu Lys Met Leu Thr val His His
115 . 120 125

val Asn Leu Ser Ile val Gly Leu Lys Ala Leu Asp Leu Leu
: . - 135 140

Ser Gly Lys Leu Thr Leu Leu Ile Leu Asp Glu Glu Cys Asp
' 150 : 155 160

Leu Leu Ile Phe Asp Ala Met His Arg Tyr Ser Ala Asn Asp
165 170 175 '

GIn Lys Leu Gly Cys Lys Ala Leu His val Leu Phe Glu Arg
180 185 190

Page 1



val

Ile

Tyr

val

Glu

Cys

val

PI'o

305

Leu

Thr

Glu

Gin

ser

385

Arg

Phe

Asn

Glu

Ser Leu Asn Leu Arg Qu Leu Ile Pile Ser Lys Asn G n
Ile Ser 122012251230 Thr Leu Asp Pile Ser Au Asn Pro
H S Val Trp Ser Arg Val du 123512401245 Lys Leu H S
Leu ser H's Asn Lys Leu Lys Qu Ile Pro Pro Qu
125012551260 Ile Gy Cys Leu Qu M Leu Thr Ser Leu-
Asp Val ser Tyr Asn 126512701275 Page 5 Leu G u Lea
Arg Ser Phe Pro Asn Au net Ay Lys Leu Ser Lys
128012851290 Ile Trp Asp Leu Pro Lea Asp Gy Leu His
Lea Asn Phe Asp Phe 129513001305 Lys His Val Gy Cys
Ser'l-éﬁ: Aucilny S R £l ephd a6t REE LiLasSrir ¥84013151320
Gas Arg Leu Lys ks Ala val Pro2fyr Asn Arg Met Lys
Lea Met 132513301335 Ile Val Ay Asn Thr Gy Ser Ay
Leulded M ThFNBhel €l t&UPHE ﬂr‘gGAFb A3 0J34D13PO vheU Mot Lys
210Met Lys Lys P GQu Leis Gyz2iet A n Ay Ala Thr
135513601365 Val Gy Ile Asp Val Arg Asp Trp ser Ile

HisGa 1duecyAr &s@ 8l ks sd3 VAL AT LSBOhALgs Aegabys Asp Lea
val Lea As®oval Trp Asp tR& Ala Ay Arg 240

Glu val Leu Met Ser Gly Asn val Arg Cys Tyr Asn Leu val Va1
245 250 255

Ala Met Lys Ala Phe Pro Thr Asn Glu Asn Ile Gin Glu val Ser
260 265 270

ser Leu Phe GIn Lys Leu Thr Leu Gly Asn Phe Phe Asn Ile Leu
275 280 285

Leu Asn Glu val His val Phe val val Lys Ala val Arg GIn Tyr
290 295 300

Glu Asn Ala Ala Leu GlIn Ile Ser Ala Leu Ser Cys Leu Ala Leu
310 o 315 320

Thr Glu Thr Ile Phe Leu Asn Gln Asp Léeu Glu Glu Arg Ser Glu
325 330 335

G1n Glu GIn ser Glu 6lu Glu Asp Ser Glu Lys Leu phe Trp Leu
340 345 350

Pro Cys Tyr Lys Ala Leu val Arg His Arg Lys Asp Lys His val
355 360 365

Glu Ala Ala Cys Trp Ala Leu Asn Asn Lel Leu Met Tyr GIn Asn
370 375 , 380

Leb His 6Tu Lys Ile &ly Asp Glu Asp Gly Gin Phe Pro Ala His
' 390 395 400

Glu val Met Leu Ser Met Léu Met His Ser Ser Ser Lys Asp val
405 410 415

G1n Ala Ala Ala His Ala Leu Ser Thr Leu Leu GTu Gln Asn val
420 425 . 430

Phe Arg Lys Ile Leu Leu Ala Lys Gly val Tyr Leu Asn val Leu
435 440 445

Leu Met Gln Lys His Ala His Ala Pro Glu val Ala Glu Ser Gly
450 455 460

Page 2



Ccys
465
Thr
Gly
Phe
Arg
Leu
545

Lys

Leu

His

625

val

Glu

val

Glu

705

Asn

138513901395 Gu G u Phe Tyr Ser Thr Hi's Pro H's Phe
Met Thr G n Arg Ala 140014051410 Leu Tyr Lea Al a Val
Tyr Asp Leu Ser Lys Ay Gn Ala Au Val 141514201425
Asp Ala Met Lys Pro Trp Lea Phe Asn Ile Lys Ala Arg
Al a Ser 143014351440 Ser Ser Pro Val Ile Lea Val Gy
Thr His Lea Asp Val Ser Asp 144514501455 Qu Lys G n
Arg Lys Ala Cys Ile Ser Lys Ile Thr Lys G u Leu

146014651470 Lea Asn Lys Arg Gy Phe Pro Thr Ile Arg

Asp Tyr H| Se Phe Val 14751480 48 Gu Qu
Lys 2F Lﬁé s e 7 XF YR &sr 5"‘6?2&# i£014951500
IIeIIeAsnGIuser Lett AsnPheLysIIeArgAspGin

"""-H‘\j? w%%; ﬂ’g Olsﬁf;%&ﬁ”‘i%@ﬁé%&ﬁo 1D| FeAEguqé:r

GQu Arg Lys Al a vaI Pro Thr Gu Phe Pro Val Ile

53515 4 i u val Asn
Thr en%@g% S 0@5%%1%5&@6%1 GRS %smp B0 ren au
Leu Pro Hs Al a VaI H's Phe Leu Asn G u

val val Pro Gly Leu Leu Glu Glu Ser Arg Glu Asp Ser Gln Cys
515 520 525

pro Asn val Leu Arg Lys GIn Cys Phe Arg Thr Asp Ile His Lys
530 535 540

val Leu val Ala Leu Asn Arg Phe Ile Gly Asn Pro Gly Ile Gln
550 555 560

cys Gly Leu Lys val Ile Ser Ser Leu Ala Kis Leu Pro Asp Ala
565 570 575

Glu Thr Leu Ser Leu GIn Gly Ala val Asp Ser val Leu His Thr
580 585 590

GIn Met Tyr Pro Asp Asp GIn Glu Ile GIn Cys Leu Gly Leu His
595 600 605

Met Gly Cys Leu Met Thr Lys Lys Asn Phe Cys Ile Gly Thr Gly
610. 615 620

Leu Leu Ala Lys Ile Leu Ala Ser Thr Leu GIn Arg Phe Lys Asp
630 635 640

ala Glu val GIn Thr Thr Gly Leu GIn Thr Thr Leu Ser Ile Leu
645 650 655

Leu Ser val Ser Phe Ser Lys Leu Leu val His Tyr Ser Phe Asp
660 : 665 670

val Ile phe His GIn Met Ser Ser Ser val val &lu GIn Lys Asp
675 680 685

GIn Phe Leu Asn Leu Cys. Cys Lys Cys Phe Ala Lys val Ala val
690 695 700

Asp Glu Leu Lys Asn Thr Met Leu Glu Arg Ala Cys ASp GIn Asn
710 715 ‘ 720

ser Ile Met val Glu Cys Leu Leu Leu Leu Gly Ala Asp Ala Asn
725 730 : 735

pPage 3



Gln
Sgr
Gln
Gln
785

AsSn

Trp

Ar‘g
Ser
865
ser
Gly
val
aAla
Leu
545
Ser
Leu

Glu

His

156515701575 Ser Gy Val Leu Leu H's Phe Gn Asp Pro
Ala Leu G n Leu Ser 158015851590 Asp Leu Tyr Phe Val
GQu Pro Lys Trp Leu Cys Lys Val net Ala 159516001605
Gn lle Leu Thr val Lys Val Asp Ay Cys Leu Lys Hi's
Pro Lys 161016151620 Ay Ile Ile ser Arg Arg Asp val
G u Lys Phe Leu ser Lys Lys 162516301635 Lys Arg Phe
Pro Lys Asn Tyr met Met G n Tyr Phe Lys Leu Leu’
164016451650 Gu Lys Phe Gn lle Ala Leu Pro Ile Ay
vai@ys GuATRyThi ser L@un 5516601855y VAU b¥d Ber ser Leu
ser A His Arg Pro VAl Ile Gu Leu'Pfo 167016751680
Hs Cys Qu anserGIuIIeIIeIIeAr Leu Tyr Qu

seqXF%S F&‘So Lap 9 1@90%\%)59-0@?“ PR Gby gf!s;égs (éi’"? SPhe Trp Ser
‘ g

Leu Il e Asn Leu Leu 170 1710 Au Ile Ser

Pro Phe net Leu ser GIuAr Ala Leu Arg
AS&@S&'EZB&W?F ;g;bTwéﬁTngr 'e rLYSr Y AR S&n Ay lle
Leu Asn Trp Ser 17301735 O Pro u Ala Tyr Cys

Leu val Gy Ser Ju val Ley Asp Asn Arg 174517501755
val Ile ser Leu %Sg Leu Arg Lys Leu ?;? Leu Asp Leu Ala ggg

ser Ile Cys Leu Gly Gly Phe Gly Tle Gly Lys Ile Asp Pro Ser
' 805% 810 815

teu Gly Pro Leu Phe Pro Asp Lys Ser Ser Asn Leu Arg Lys Gln
820 825 830

Asn Thr Gliy Ser val Leu Ala Arg Lys val Leu Arg Tyr Gln Met
835 840 845

Asn Thr Leu GIn Glu Gly val Ala ser Gly Ser Asp Gly Asn Phe
850 ~ 855 860

Glu Asp Ala Leu Ala Lys Phe Gly Glu Trp Thr Phe Ile Pro Asp
870 875 -B80

Ser Met Asp Ser val Phe Gly GIn Ser Asp Asp teu Asp Sep-Glu
. 885 890 895

ser Glu Ser Ser Phe Leu val Lys Arg Lys Ser Asn Ser Ile Ser
900 905 | . 910

Gly Glu val Tyr Arg Asp Leu Ala Leu Gln Arg Tyr Ser Pro Asn
915 - 920 . 925

GIn Arg His Ser Asn Ser Leu Gly Pro val Phe Asp His Glu Asp
930 935 ‘ 940

Leu Arg Arg Lys Arg Lys Ile Leu Ser Ser Asp Glu Ser Leu Arg
950 955 960

ser Arg Leu Pro Ser His Met Arg Gln Ser Asp Ser Ser Ser Ser
965 970 975

Ala ser Glu Arg Glu His Ile Thr Ser Leu Asp Leu Ser Ala Asn
980 985 990

Leu Lys Asp Ile Asp Ala Leu Ser GIn Lys Cys Cys LlLeu Ser Sser
995 : 1000 1005

Leu Glu His Leu Thr LYs Leu Glu Leu His GTn Asn Ser Leu
‘ Page 4



Thr

His

val

Asp

ser

Pro

Leu

Lys

Leu

Pro Qu Ser Phe Leu Lys Ile Thr Val Pro Ser Cys Arg
Lys Gy 176017651770 Cys Ile Leu Leu Ay Arg Val Va
Asp Hs Ile Asp Ser Leu Met 177517801785 Page 7 du
GQu Trp Phe Pro Ay La Leu Qu Ile Asp lle Cys Ay
G u 179017951800 Gy Gu Thr Leo Leo Lys Lys Trp Al a
Leu Tyr Ser Phe Asn Asp 180518101815 Ay Gu GQu His
Gn Lys Ile Leu Leu Asp Qu Leo Met Lys Lys
182018251830 Ala Gu Qu Ay Asp Leu Leu Ile Asn Pro
1010sp G n Pro Arigiieo 1835184018420 Thr Ile Pro Ile Ser
Gnille Ala Pro Asp Leu Ile Leu Ala Asp 185018551860
ser L8He BLO % 1A Ry |Cgs Bl TheUediRsAzhs Aep 1@ U Leu G u
1029he G u 186518780875 A u Ala P03 u Phe Leo Leu Ay
Asp Gy Ser Phe Gy Ser Val 188018851890 Tyr Arg Al a
LeuPladp THE 16 el A¥n GLys Ghél THAIseAl eV @ko Isys phke Phe |
1040.89519001905 AsasLys His Thr S80Leu Arg Leu Leu Arg
Gn Qu Leo Val Val 191019151920 Leo Cys His Leu H's
Leu HILSs RO pBETarf€Qe| hir ek Ue@AshelaAlsar Alra Asn
1055 1060 1065

Ile Gly Pro Thr val val Leu Asp Pro Ala Met Lys Cys Pro

1070 1075 1080

Leu Lys GIn Leu Asn Leu Ser Tyr Asn Gln Leu Ser Ser Ile
1085 1090 . 1p95

Glu Asn Leu Ala GIn val val Glu Lys Leu Glu GIn Leu Leu '
1100 1105 1110 -

Glu Gly Asn Lys Tle Ser Gly Ile Cys Ser Pro_ Lleu Ser Leu
1115 1120 1125

Glu Leu Lys Ile Leu Asn Leu Ser Lys Asn His Ile Pro ser
1130 - 1135 1140

pro Gly Asp Phe Leu Glu_ Ala Cys Ser Lys val Glu ser Phe

1145 1150 ' 1155

sér
5er
Pro
ser
Ser
Thr
Lys

Ile

Ala Arg Met asn Phe Leu Ala Ala Met Pro Ala Leu Pro Ser
1160 1165 1170

Tle Thr Ser Leu Lys Leu Ser Gln Asn Ser Phe Thr Cys Ile
1175 1180 1185

Glu Ala Ile pPhe Ser Leu Pro His Leu Arg Ser Leu Asp Met
1190 1195 1200 ,

His Asn Asn Ile Glu Ccys Leu Pro Gly Pro Ala His Trp Lys
1205 1210 1215 :

Leu Asn Leu Arg Glu Leu Ile Phe Ser Lys Asn Gln Ile ser
1220 - 1225 1230

Leu Asp Phe Ser Glu Asn Pro His val Trp Ser Arg val Glu
1235 1240 1245 :

leu His Leu Ser His Asn Lys Leu Lys Glu Ile Pro Pro Glu
1250 1255 1260

Gly Cys teu Glu Asn Leu Thr Ser Leu Asp val -Ser Tyr Asn
1265 1270 1275

Page 5



Leu

Ile

Lys

Gln

Ile

Leu

val

Arg Ar

Glu
Leu
ASD
Ser
Glu
Leu
Asn
Ile

val

192519301935 Gy lle Arg Pro Arg net Leo Val nmet du
Leo Ala Ser Lys Gy 194019451950 Ser Leo AS Arg Leo
‘Leo Gn An Asp Lys Ala Ser Leu Thr Arg 195519601965
Thr Leo Gn Hs Arg Ile Ala Leo Hs val Ala Asp dy
Leo Arg 197019751980 Tyr Leo His Ser Ala Met Ile lle
Tyr Arg Asp Leo Lys Pro Hi S 198519901995 Asn val Leo
Leu Phe Thr Leo Tyr Pro Asn Ala Ala lle Ile Ala
200020052010 Lys Ile Ala Asp Tyr Ay Ile Ala G n Tyr
QIS Cys Arg net Ay 201520202025 Ile Lys Thr Ser Qu

ro Phe V, 3020352040
%gel %{au Dr& %r Pfl&syrqg,aﬂtsnA{I% @t Gfé%fﬁ I%eu ?ér "a Asp Val
Tyr Ser Page 8 204520502055 Phe Gy Leu Leu Leu Hi s

rp, Thr T | 2068040652070 Met
Trp /pspd-E% {OpLe KS%BE%‘YSF%I % gggdﬁh%eA%% aQu Leu Al a

IIe 207520802085 Gn Ay Lys Leu Pro Asp Pro Val -Lys
His \5’51Té/1ry tgsyL@&ﬂ @SPXS‘B 121%991?30215921M Lteu Gln

1310

Arg Leu Lys Lys Ala val Pro Tyr Asn Arg Met Lys Leu Met
1325 1330 ; ! 1335

val Gly Asn Thr Gly Ser Gly Lys'Thr Thr teu Leu 6¢In Gln
1340 1345 1350

Met Lys Met Lys Lys Pro Glu Leu Gly Met GIn_ Gly Ala Thr
1355 1360 1365

Gly Ile Asp val Arg Asp Trp Ser Ile GIn I1é Arg Gly Lys
1370 1375 ; . 1380.

g Lys Asp Leu val Leu Asn val Trp Asp Phe Ala Gly Arg
1385 : 1390 1395

Glu prhe Tyr Ser Thr His Pro His Phe Met Thr GIn Arg Ala
1400 1405 1410 -

Tyr Leu A'Ia. val Tyr Asp Leu Ser Lys Gly GIn Ala Glu val
1415 1420 1425

Ala Met Lys Pro Trp Leu Phe Asn Ile Lys Ala_Arg Ala Ser
1430 ' ) 1435 _ 1440 o

Ser - Pro val Ile Leu val Gly Thr His Leu Asp Val Ser Asp
1445 1450 1455

Lys Gln Arg Lys Ala Cys Ile Ser Lys Ile Thr Lys Glu Leu
1460 1465 1470

Asn Lys Arg Gly Phe Pro Thr Ile Arg Asp Tyr His Phe val
1475 1480 : 1485

Ala Thr Glu Glu Ser Asp Ala teu Ala Lys Leu Arg Lys Thr

1490 _ 1495 1500
1te Asn Glu Ser Leu Asn Phe Lys Ile Arg Asp Gln Pro val
1505 : 1510 1515

Gly GIn Leﬁ Ile Pro Asp Cys Tyr val Glu Leu Glu Lys Ile
1520 '1525 1530

Page &



Ile
Asn
Leu
ser
ASp
Gln
§1y
Lys
Glu
val

His

Glu
. Pro
Pro
Pro

Cys

Trp Pro Met Val GQu Lys Leu Ile Thr Lys Cys Leu Lys
A u Asn 210521102115 Pro Gn GQu Arg Pro Thr Ser Al a
G n Val Phe Asp Ile-Leu Asn 212021252130 Ser Ala GQu
Leu Ile Cys Leu Met Arg His Ile Leu Ile Pro Lys
213521402145 Asn Ile Ile Val du Cys net val Al a Thr
Asn Leu Asn Ser Lys 215021552160 ser Ala Thr Leu Trp
Leu Ay cys Ay Asn Thr Au Lys Gy G n 216521702175
Leu Ser Leu Phe Asp Leu Asn Thr GI u Arg Tyr Ser Tyr
Gu Ju 218021852190 Val aI\ An(i)% Ile Leu Cys
'iggsLé%f' N“a”"l‘.%bﬂ/@# H'3 PR TRr & E%S 5662' Wadu Lys
gzgoggrl ;I_';g val 'val Cys dy Thr G| n Ser Ay Ala
5 O Leu Leu [ Gu Qu Thr
Aro L% iy LPi Seuigeny bEH 22‘3 §§2 goéﬁa LE“L‘L"N/H Thr Asp

155
Ser Val Thr C,ys eu H's Cys Asn Ser Leu 224022452250

Ala Lys G n Ser Lys n_Ser _Asn Phe eu Val
ﬁGSTﬁ}” %@255‘2 ? }ZIB%GA%EJ’&E*&? /1%5 bR e Phe G u
Asp Lys Ala Val Lys Cys Lys 227022752280 Gy Ala Ala

Leu S A§H
Gly v;?l Leu LEI}/ H':s-,rlg’ eSLE n lillsps Plr'o A'Ia Leu \ﬁal 5%?r Thr
1580 158

Leu Tyr Phe val Glu Pro Lys Trp Leu Cys Lys val Met Ala
1595 1600 1605

Ile Leu Thr val Lys val Asp Gly Cys Leu Lys His Pro Lys
1610 1615 o 16290

Ile Ile Ser Arg Arg Asp val Glu Lys Phe Leu Ser Lys Lys
1625 1630 1635

Arg Phe Pro Lys Asn.Tyr Met Met GIn Tyr Phe Lys Leu Leu
1640 1645 . 1650

Lys Phe GIn Ile Ala Leu Pro 1le Gly Glu Glu Tyr Leu Leu
1655 1660 1665

Pro Ser Ser Leu Ser Asp His Arg pro val Ile Glu Leu Pro
1670 - 1675 : 1680

cys Glu Asn Ser Glu Ile Ile Ile Arg Leu Tyr &lu Met Pro
1685 1690 1695 :

phe Pro Met Gly Phe Trp Ser Arg Leu Ile Asn Arg Leu Leu
1700 1705 1710

Ile Ser Pro Phe Met Leu Ser Gly Arg Glu Arg Ala Leu Arg
1715 1720 1725

Asn Arg Met Tyr Trp Arg Gln Gly Ile Tyr Leu Asn Trp Ser
1730 - 1735 1740 :

Glu Ala Tyf Cys Leu val Gly Ser Glu val Leu Asp Asn Arg
1745 1750 1755

Glu Ser Phe Leu Lys Ile Thr val #ro ser Cys Arg Lys Gly
1760 1765 1770 '

Ile Leu teu Gly Arg val val Asp His Ile Asp Ser Leu Met
1775 1780 1785 .
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Glu

Gly G

Gly 6

Ala

Thr

Leu

Glu

Tyr

Asn

 Leu

Gly

Ser

Thr

Tyr

Asn

Lys

Ile

Ala

228522902295 Pro Leu Met Cys Leu Ser Qu Ser Leu Asn
Ser Ser Qu Arg H s 230023052310 Page 9 Ile Thr Trp
Ay Ay Cs Ay Thr Lys Val Phe Ser Phe Ser Asn
231523202325 Asp !"he Thr .1le Gn Lys Leu Ile du Thr
Lys Thr Mh G n Leu 233023352340 Phe Ser Tyr Ala Ala
Phe Ser Asp Ser Asn Ile Ile Ala Leu Ala 234523502355
val Asp Thr Ala Leu Tyr Ile AI a Lys Lys Asn Ser Pro

Val Val 236023652370 G u Val s Lys Thr Qu
G1u yEPLRg RpsG %g% eleu] Gla Zsl:,qu% 810528 6ys Val His
he Leu Lys d Met Val eu Asn Lys Qu
239023952400 Ser Lys His Gn Leu Ser Tyr Ser Ay Arg.-
130 athr| ey Vﬁ“a'—l%ig@/ pz%squg LB thAirys Ash Thr
a Leu Trp I y, Thr Gy d y y H's 242024252430
IIe Leu Leu Leu Asp Leu Ser Thr Arg Arg Val lle Arg
el Hylu| Hig ‘"214'3%4%41@3 HUSA%EHPE%C%@ WEpLtSer val Arg
a met Ala Tht a G n Leu 245024552460
clu Glu Gly Asp Leu Leu Ile Asn Pro Asp GIn Pro Arg Leu

1835 : 1840 1845

Ile Pro Ile Ser Gln Ile Ala Pro Asp Leu Ile Leu Ala Asp
18560 _ 1855 1860

Pro Arg Asn Ile Met Leu Asn Asn Asp Glu Leu Glu Phe Glu
1865 1870 1875

Ala Pro Glu Phe Leu Leu Gly Asp Gly Ser phe Gly Ser val
1880 - 1885 1890

Arg Ala Ala Tyr 6lu Gly 6Glu Glu val ATa val tLys Ile phe
1895 1900 1905

Lys His Thr Ser iLeu Arg Leu Leu Arg GIn Glu Leu val val
1910 1915 1920

Cys His Leu His His Pro Ser teu Ile Ser Leu Leu Ala Ala
1925 1930 1935

Ile Arg Pro Arg Met Leu Val Met Glu Leu Ala 'Ser Lys Gly
19490 1945 1950

Leu Asp Arg Leu Leu Gln GIn Asp Lys Ala ser teu Thr Arg
1955 1960 _ 1965 '

Leu GIn His Arg Ile Ala Leu His val Ala Asp Gly Léu Arg
1970 1975 7 1980

feu His ser Ala Met Ile Ile Tyr Arg Asp Leu Lys Pro His
1985 1990 _ 1995 .

val Leu Leu Phe Thr Leu Tyr Pro Asn Ala Ala Ile Ile Ala
2000 . T 2005 2010

fle Ala Asp Tyr Gly Ile Ala GIn Tyr Cys Cys Arg Met Gly
2015 2020 $ 2025

Lys Thr ser Glu Gly Thr Pro Gly Phe Arg Ala Pro Glu val
2030 2035 2040

Arg Gly Asn val Ile Tyr Asn GIn Gln Ala Asp Vval Tyr Ser
Page 8



Phe
Met
Gln
Trp
Pro
Ser
Asn
ser
Leu
val
A1Q
Leu
Glu
ala
Asp
Gly

Pro

Ay Ser

Asp

Leu Lys M val
Arg Lys 246524702475 Ser
Lys Qu Ile Gn Ser Cys Leu 248024852490 Ser
Leu Asn Leu Pro His Gu Va

Thr

Met Leu val
AGudy lle Gn u Gn

Leu Ay Tyr Lys

Ile "rrp

G n Asn Leu Au

249525002505 Lys His Ile Au val Arg Thr Qu Leu Al a
AS Lys Met "Arg Lys 251025152520 Thr ser val .G u 2525
<210> 2 <211> 9 <212> PRT <213> artificial
<220> <223> pepti de

2 04Wa |

artificial

Gly Leu Leu Leu His Asp Ile Trp Thr Thr Gl

2060

Glu Gly
2075

Gly Lys
2090

Pro_ Met
2105

GIn Glu
2120

Ala 6lu

2135

Ile Ile
2150

Ala Thr
2165

ser Leu

2180

Ala Asp
2195

Glu Lys

2210 -

Leu val
2225

Lys Met
2240

Lys GlIn
2255

Gly Asn
2270

Ala Ala
2285

Leu Met
2300

Leu
Leu
val
Arg
Leu
val
Leu
Phe
ser
Glu
e
Thr
Ser
Leu
Pro

Cys

Arg

Pro

Glu

Pro

ITe

Glu

Trp

Asp

Arg

Ser

Asn

Asp

Lys

Met

Leu

Leu

Phe

ASp

Lys

Thr

Cys

Cys

Leu

Leu
Ife
Trp
val
Ser
GIn
Ile
Lys

Ser

2065

Pro  Asnh
2080

Pro Vval
2095

Leu Tle
2310

ser Ala
2125

Leu Met
2140

Met val
2155

Gly Cys
2170

Asn  Thr
2185

Leu Cys
2200

val val
22135

Glu Glu
2230

val Thr
2245

ser Asn
2260

phe Glu
2275

Thr Leu
2290

Glu Ser
2305

<400> 2 T
G n Lys 15208210> 3 <211> 1

Gl
Lys
Thr
Glin
Arg
Ala
Gly
Glu
Leu
Cgs
Glu
Cys
Phe
Asp
His

Leu

phe

G?u

Lys

val

His

Thr

Asn

Arg

Ala

Gly

Thr

Leu

l.eu

Lys

Ile

AsSn

Asp

Tyr

Cys

Phe

Ile

Asn

Thr

Tyr

Leu

Thr

Lys

His

Leu

Ala

Gly

ser

Page 9

sequence

%r Ser Ala Mh Asp GQu
038212> PRT <213>
sequence <220> <223> peptide <400> 3

2070

Glu
2085

Gly

Leu

cys

2100

Leu
2115

Asp
2130

Leu
2145

Ley

- 2160

Glu
2175

Ser

Lys
Ile
Ile
Asn
Lys

TVYF

2190 -

val
2205

Gin

2220

Arg
2235

Cys
2250

val
2265

val
2280

ASD
2295

ser
23190

His

ser

His

Asn

cly

Lys

val

Glu

Ala

Ala

Glu

Leu

Pro

ser

Gly

Glu

Leu

Gly

Thr

Ser

Thr

Cys

ser

Arg

y Ser Arg Ile

Ile

Pro

Asn

ASn

Lys

Lys

Gin

G1u.

Ala

Ala

Leu

Leu

Ala

Lys

Thr

His



Hs Ala Hs Ala Pro Ju val Ala Gu Ser Ay Cys Lys
1H510 <210> 4 <211> 9 <212> PRT <213> artificial
sequence <2210> <223> peptide <400> 4 Phe Ile Gy Asn
Pro Ay Ile Gn Lys 15 <210> 5 <211> 8 <212> PRT
<213> artificial sequence <220> <223> peptide <400> 5
1le Leu Ala Ser Thr Leu G n Arg 15 <210> 6 <211> 12
<212> PRT <213> artificial sequence <220> <223>
peptide <400> 6 Ay Ala Thr Ser Leu Ile Tyr @ n Val
Cys Gu Lys 1510 <210> 7

Ile Thr Trp GTy Gly Cys Gly Thr Lys val phe ser Phe Ser Asn
2315 2320 2325 ‘

Asp Phe “Thr Ile GIn Lys Leu Ile GTu Thr Lys Thr Asn GIn Leu
2330 _ 2335 2340

Phe Ser Tyr Ala Ala Phe Ser Asp Ser Asn Ile Ile Ala Leu Ala
2345 2350 2355

val Asp Thr Ala Leu Tyr ITe Ala Lys Lys Asn Ser Pro val val
2360 7 2365 i 2370

Glu val Trp Asp Lys Lys Thr Glu Lys Leu Cys Glu Leu Ile Asp
2375 2380 ] 2385

VCys val His Phe Leu Lys Glu -val Met val Lys Leu Asn Lys Glu
23580 2395 2400

ser Lys His GIn Leu Ser Tyr Ser Gly Arg val Lys Ala Leu Cys
2405 2410 2415

Lteu 6In Lys Asn Thr Ala Leu Trp Ile Gly Thr Gly Gly Gly His
2420 2425 2430 .

ITe Leu Leu Led Asp Leu Ser Thr Arg Arg val Ile Arg Thr Ile
2435 2440 2445

His Asn Phe Cys Asp Ser val- Arg Ala Met Ala Thr Ala Gln Leu
2450 2455 2460

Gly ser Leu Lys Asn val Met Leu val Leu Gly Tyr Lys Arg Lys .
2465 2470 : 2475

ser Thr Glu Gly Ile 61n Glu Gin Lys Glu Ile Gln Ser Cys‘Leu
2480 2485 2490

Ser Ile” Trp Asp Leu Asn Leu Pro His Glu val GIn Asn teu Glu
2495 7 2500 2505

Lys His Ile Glu val Arg Thr Glu Leu Ala Asp Lys Met Arg Lys
2510 © 2515 ‘ © 2520 :

Thr ser val Glu
2525

<210> 2

211> 9

<212> PRT

<213> artificial sequence

<220>
<223> peptide
Page 10



<400>

<211> 11 <212> PRT <213> artificial sequence <220>
Page 11 <223> peptide <400> 7 Ay Asp Ser G n Va
Ile Ser Leu Leu Leu Arg 1510 <210> 8 <211> 10 <212>
PRT <213> artificial sequence <220> <223> peptide
<400> 8 G n Thr Asn Thr Gy Ser Val Leu Ala Arg 1510
<210> 9 <211> 20 <212> PRT <213> artificial sequence
<220> <223> peptide

2

Tyr ser Ala Asn ?sp Glu val GlIn Lys
1

<210>
<2131>
<212>
<«213>

<220>
<223>

<400>

1

<210>
<211>
<212>
<213>

<220>
© 223>

<400>

3

13

PRT

artificial seqguence

peptide
3

His Ala His Ala gro GTu val ala Glu igr Gly Cys Lys

4

9

PRT

artificial seguence

peptide
4

ihe Tle Gly Asn Ero Gly Ile Gin Lys

<210>
<211>
<212

<213> -

<220>
<223>

<400>

5

8

PRT

artificial sequence

péptide
5

ITe Leu Ala Ser Thr Leu GlIn Arg

1

<210
<211>
<212>
<213>

<220>
<223>

<400>

5

6
12

-PRT

artificial sequence

peptide
6

g]y Ala Thr Sser ;eu Ile Tyr Gln Va]-gﬁs Glu Lys -

<210>
<211>
<212>
<Z213>

<220>

7

11

PRT

artificial sequence

rPage 11



<400> 9 Leu G u Leu H's Gn Asn Ser Leu Thr Ser Phe
Pro An Gn Leu Cys 151015 A u Thr Leu Lys 20 <210>
10 <211> 12 <212> PRT <213> artificial sequence <220>

- <223> peptide <400> 10 Leu Leu Gu Ile Ser Pro Phe

<223>
<400>

Met Leu Ser Ay Arg 1510 <210> 11 <211> 6 <212> PRT
<213> artificial sequence <220> <223> peptide <400>
11 Ile Thr val Pro Ser Cys 15 <210> 12 Page 12 <211>
9 <212> PRT

peptide

7

'Gly Asp Ser GIn val Ile Ser Leu Leu Leu Arg
1 5 ,

<210>
<211~
<212>
<213>

- <220>
<223>

<400>

10

B

10

PRT

artificial sequence

peptide
8

GIn Thr Asn Thr Gly ser val Leu Ala Arg .
1 5 10

<210>
<211>
<21>
<213>

<220
<223>

<400>

1

9

20

PRT

artificial sequence

peptide
9

Leu Glu Leu His GIn Asn Ser Leu Thr Ser Phe Pro Gin GIn Leu Cys
5 i 15

Glu Thr Leu Lys
20

<210>
<211~
<212
<213>

<220>
<223>

<400>

10

12

PRT

artificial sequence

peptide
10

ieu Leu Glu Ile Ser Pro Phe Met Leu Ser Gly Arg
5 10

<210>
<211>
<212>
<213>

<220
<223>

<400>

11

6

PRT

artificial sequence
peptide

11

{1e Thr val Pro Ser Cys
5

<210>

12
Page 12



<213> artificial sequence <220> <223> peptide <400>
12 Thr Ser Au Gy Thr Pro Gy Phe Arg 15 <210> 13
<211> 8 <212> PRT <213> artificial sequence <220>
<223> peptide <400> 13 Hs Gn Leu Ser Tyr Ser Ay
Arg 1

<211> 9 .
<212> PRT
<213> artificial sequence

<220>
<223> peptide

<400> 12

Thr Ser Glu Gly Thr Pro Gly Phe Arg
1 5

<210> 13
<211> 8§
<212> PRT
<213> artificial sequence

<220>
<223> peptide

<400> 13

His Gln Leu Ser Tyr Ser G1y Arg
1 5 :
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