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DI AGNOSTI C AND THERAPEUTI C TARGET PRKX PROTEI NS FOR
NEURODEGENERATI VE DI SEASES The present invention

wo edoatizss74 0 net hods of di agnosi ng, prognosti capCTEPANE062741
noni toring the progression of neurodegenerative
di seases in a subject. Furthernore, nethods of therapy
control and screening for nodul ati ng agents of
neurodegenerat ive di seases are provided. The invention

?leigr% nan? ani %@ Eye-rulreo eﬁgr%fr gﬁvebm%?g
Is?r gﬁ{;lt ;/Cgeglr Ié*zrf\gng | rrpacpﬁgﬁ&gw(ggﬁ) ent S??ﬁ i fe.

Furthernore, these di seases constitute an enornous

heal th, social, and econom c burden. ADis the nost
Th%Sﬁ%{?HPP?M{éﬁgﬁge Iét}ts'cgcgggétﬁsageof a%‘g‘%ro é%rrfoaﬁﬂé’t@c%ﬂng and
momitorindevbet aragrgssige- rof| aegmdmmetg@wedlaeaw in a subject.

0 f [
FufBERh8 e thOAE of WorBRS ontid! g scrsEnRORH! fiofaiiPagents of
nemodegpneg&twgs dipeagas odieol prpyideno, Tf@o inygotiamsalsma| discloses
this

oot B oo RREfing k. A cetPih el adimRR itdels

Europe, and Japan. This situation will inevitably

wor sen with the denographic increase in the nunber of
Neygrafqgsagrativen ddﬁ-ﬁﬁ@l%ped RaytisulareAlzhefaer’'s disease (AD), have a

0 r C b
sty DAEONEIRR, ool RS, BAUENEY IRET Kt Brinife IR gjseases
congtititsl @n engmaus healélm,dswlef oan e@gmggk@lbemen cABnisethe most
L i i : | _

cofAEh SuiRdeohOrde BBeaey. By R ing FEF ABBL| 0, % B HiPtimentia
casemnsk it Eherabaplvitie mosir devastaiinglagesreiatemt nerodegenerative

coﬁ&'ﬁ?ﬁ%@%cﬂbgté}ﬁnﬂ% & G WGeﬁ(yﬁl%Q %PBQEﬁggﬁg)of%e and up to

ent r ot ease oe an
45 [ \ovies 19985 (Yorkers 26 a$65’fggrpssunnlge@¢obmlogy|2M003 60: 139-165;

#%t?%msggélde EN@uroﬁOQé;M 32443951930 Frks Iﬂgewg%ﬁn nts to an

agues ffuse agues and neur| tI C QEI)_ S _can
est@"eataﬁ da mﬁlloheca§|e§| m Hie NS.phufane; sandrdepaar dhis situation will

mleth rdvbbéefno\}d[llﬂ th otetﬁﬁo@ggﬁ*&gf\lcré‘a%ret ﬁiﬁgégﬁ%mber of old people in

carrpus € genera toxic osli t
dewi@pgd soHNties: tTéwwoeamo}oglﬁalthailr@@Msﬁba PCD, Inathel brains of
i d Us5e I
indifidudisTwRALABCErd SehfielpiéGliel BYflngsdlt b Bripag iBlein, and
prajoined peptbskaelgiat a¢harwelsmpk@|dmg ARitar theneppefarandd |odr gbnormal

filaw}ﬂl)ﬁsc‘ s(rhﬁ[ﬁés %Hg tﬂgrl‘gﬁﬂ?ﬂion of neurofibrillary tangles.

The amyloid-B protein evolves from the cleavage of the amyloid precursor
protein (APP) by different kinds of proteases (Selkoe and Kopan, Annu Rev
Neurosci 2003, 26:565-597; Ling et al., Int J Biochem Cell Biol 2003, 35:1505-
1535). Two types of plaques, diffuse plaques and neuritic plaques can be
detected in the brain of AD patients. They are primarily found in the cerebral
cortex and hippocampus. The generation of toxic AR deposits in the brain starts
very early in the course of AD, and it is discussed to be a key player for the
subsequent destructive processes leading to AD pathology. The other
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neurites, described as neuropil threads (Braak and

Braak, J Neural Transm 1998, 53: 127-140). NFTs energe
wo e®sdzssneur ons and consi st of chem cal ly al t ePE€HEPRNG/062741

which fornms paired helical filanments (PHF) tw sted

around each other. Characteristically for AD the

m cr ot ubul e associ ated protein tau aggregating in

paired helical filaments displays the abnornal

phosphoryl ati on of certain am no acid positions,

paﬂh’&%d—lé’élnﬁawfr@ﬂ& et ey %r@qéﬂréflbﬁm@ryp%@ésﬂ(Nf:TEPlénd abnormal
on seens

nelaRoRSET et oRs P UARRH dNEAASS, (5'4ar Rt Bibass SRNiral, Transm

199®sssof1z7eu4@))nsN|€w dreeqyes @nsige r(elﬂbnsoarnoamdnésml@fnshemucally

alt%reﬁ: i{:él rrﬁ gﬁnslgggm1he|§<?é5®gg1e)%h§5(%#ﬁng/\bg% Q@und each

othef . n@batﬁthsstidadxlwy foang\Destmdmtdietubulemcaesmlageoin um‘@éem tau

ag r%rg%‘ﬁh?tlﬁs ﬂ}ﬁ%d h\é’hEg'l fllté?né}{t rHl%ﬂE%sc‘Qng?dobtr%); al ’%Posphorylatlon of

it ABi8g | ged dm%s&@@is t'rwéudg NG agangc pHesy I[rett em ypattem of tau
phdi#)ﬁb@ldtlén | SeeARMRF d’orfél’étmltrpfheakbﬁs ldftrleiﬁﬁdn%l Yntég?ﬂﬁ%nﬂ Qalong the
e erosi o er nitli Nct1 on
fortsSiane TUNF 5 <& 5ok AL 08Tt ATk b s e & 1 otHscngana J8Riins, 4
Alzheirmoexs Digo89961eht38-88hdsh resonaanmd Bliastigand szhlemaersoDls 1999, 1:
32%%%2%%6 a}bgﬂsédn% '&%etlﬁeﬁmﬁ& tSEgFets'ef FrPeDP{n%{é’ésuw%umber

at hogenes sel ectiv

corpai@ttes: wedr wilh dhe alisigad reevanty ofi bbb (Schmitbet abs Nﬁwo@gy 2000,
55C870-3769. Abeusd§$>$8§rfe§51v\éedulé9§@$ﬁat |§p£é§ofciétéh|vvuth baﬁy deficits

inferiof tenporal Tobe region and the hi ppocanpus ar

in mq@%EyeBO’E%?M%P aAd wimate v@r""éﬁsytqjlﬁ'i‘? ng?"FFP\'@te Srosion of higher

co@iifigé eRSicabn OfTHdWQ:dbrﬁtﬁ&SQilsl@ﬁbélﬁtﬁewtlh@wbaadmon@ew@éﬁ things
w thi.n the frontﬁl JcortexS occi ﬂ or.t ex @nd the(. . A

mefigr¥mnaNe UngPhasisy fang Ian?aﬂt 83%% SXESHHYS Lynctioning.

chédnacteristicr fedbgenal tiei pathogenesisaif A .is tharselective vulnerability of

M%Wé)rl WlﬁD'gél%ns érpd ségééat?l%tio%'rcff%rw cetllgetroetﬁeS dBSeneratlve
cure for ,nor 1s there an effective treatnen
praggss. Bpecifically.dbsiinferer tamperaldobe regiog qgjqﬂ@ehm[gocampus are

affééteq- éKH)I Sﬁh%éﬂé SéviHreRr ?’tlhg{? khd )5rog3@‘$§iro@\| ofrﬂh%kdlsease On the

Ctors ave been |dent| t hat redi s pose
OtH%dﬁ‘@Pﬂu neyrgngewdingd WS, fEoriay ¢ m9§9'%ttaanWéﬁ’f | y@nd the
certelbellemswémaurﬂ latdety antfct t dved térbeﬁr@teéifeeir @&im eneurbt@generation

)4 QF4 ot apol i poprotein E
(Tear g %P Aéﬁgf(séﬁr}v%qrﬁa %eﬁ 1q°_1’84:-}5:23(: Nat| Acad Sci
USA 1993, 90: 1977-81 ; Roses, Ann NYAcad Sci 1998,

855: 738-43). Although there are rare exanpl es of
Cueankly pttere is no cure for AD, nor is there an effective treatment to halt the

progression of AD or even to diagnose AD ante-mortem with high probability.
Several risk factors have been identified that predispose an individual to
develop AD, among them most prominently the epsilon 4 allele of the three
different existing alleles (epsilon 2, 3, and 4) of the apolipoprotein E gene
(ApoE) (Strittmatter et al., Proc Natl Acad Sci USA 1993, 90: 1977-81; Roses,
Ann NY Acad Sci 1998, 855: 738-43). Although there are rare examples of early-
onset AD which have been attributed to genetic defects in the genes for amyloid
precursor protein (APP) on chromosome 21, presenilin-1 on chromosome 14,
and presenilin-2 on chromosome 1, the prevalent form of late-onset sporadic AD
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AD whi ch have been attributed to genetic defects in

the genes for anyloid precursor protein (APP) on
wa@bkooerrzssone 2 1, presenilin-1 on chronosonme 14PCHERP2006/062741

presenilin-2 on chronosonme 1, the preval ent form of

| at e-onset sporadic AD s of Qltherto unknown eti ol ogic

origin. The late onset and conpl ex pathogenesis of

neur odegenerati ve di sorders pose a form dabl e

chal | enge to the devel opnent_of therapeutic and
is ofi hithesta veknreyemetiolagic pEgHY: Jdiedate gnm@@cpm@l%@athggenems
of Hﬁ&r%‘a'éb@hel‘yt% d|§6ﬂfetr§ p%@g P AAE 1L ChEREK§E % tlllé deSelopment

erefore an ob present 1 nvention

of Hesapelric asd g’HﬁQHQﬁt'@ Qgﬂ!‘tfﬁ}a'tt i Geutaal; to Q?fparﬁ'é‘utthI p@plaﬂpotentlal
drdd &% sarﬁpg,abgog)ﬁ@mé;lﬁe,r;et hods, materials, agents,

conposi t| ons, ani mal nodel s which are suited inter

alia for the d| agn03| s and devel oprment of a treatnent

of these di seases. This object has been solved by the

It fseﬁ{éiéﬁﬁeoéntdlﬂeét“@?ﬁﬁ@d@r‘é%eﬁ{ %\F&?tlo-ﬁh&) P8GRl MBight into the
define preferred enbodi nents of present invention.

pathogepeeiserf nenolrgieH |d§9@§§éd36ﬁ f‘he"’Pi"H’@l Meet§pde hanaterials,

agé‘ﬁt%o“do%;id%ntl(ﬂ'fs Pt amifBl Wélgaﬂﬁi%ﬁréﬁé \$Ritdl Sip@sealia for the
in particular Al zheimer's di sease, The PRKX gene

diagApeis aRd deysirnmeridof A eaiment Qifeéhegfﬁee'sﬁés%ﬁi uthigapliect has

beéh HoAldd 8y RALNERYSrek Mol BiRindplchBeht laifR! AthedsEShims define
is coding for a cAVP-dependent serine/threonine

P’ﬂf?ﬂﬁ@@mmﬁ'@e@éﬁw@f W@spﬂeﬁﬁﬁﬁ'r‘é@r‘ﬂﬂ"i nteresting
candi date regul atory gene, because it was activated
transcriptionally in fetal kidneys during
olr_p?rano enesi s. The PRKX rg'gene which is |ocated on th
The rgRgaioivention s Pasedi@r tie dindiyg of F-Ptﬁnasﬁ/B?'at'@%ertPRKX with
ned&%@geﬂerat%%@g&essﬁﬂ|p%bﬁd:ul§i AﬂihelmbH§1d|§‘AHse FHREPRKX gene,
1997, 6: 1985 1989) has honpl o PRKY) on the Y

whighy was idpntifiegdnstaties d(ﬁ%sfmﬂ&*? 'é'ﬁ te §f r@é'@ﬂtp%%é? dn renal
epi@fﬁeltd?em@)%ﬁbgiﬁﬁ%mefg co8ind gof N e PeydPedidentd é@rﬁﬁaﬁ‘ﬂhreonme

ene fam | The unprecedent ed hi h sequence identit

Kingge. ofis W&y dPYndngs | ik rnteraptieg i candidat Sn’?ﬁ”'ﬁR}@( gene,

bedédude & WHYTBEREHE Qféﬁsﬁﬂgﬂ’oﬁé’"yﬂmldR&%Yduﬁﬁﬁﬂo@gélﬁogenems
t he_hi gh freﬂtﬁ ncy of abnormal_ pai rlggq subse%uent

The HRSK genscWhisimist iP6RtasePILBR % FRrapesame @t iR ondKipk et al.,

Hukhemyl.agendt. C’rygsmomm@uesdh@ewla éIaCHuHRKMoWHGeBQt 1997,

6_1F9%garded herein as a nember of the PRKX fa

DTS s, e eleGuS ABRIGY 93 LBS Y GRETOFRAME: Both PRKX and
PRIY fgyneec &ﬁpr@éﬁnﬁﬁﬁé?nﬁér@t@ﬂ thek bRﬂPQiééeﬁB’Merﬁa@dthreomne protein
rotein klnaseAg_ J ki nases (Zi mrer man t a
kinase gene family. The unprecedented high sequence |dent|tyr295 Yo at cDNA level) and
identical orientation of PRKX to its homologue on the Y chromosome, PRKY, explains the
high frequency of abnormal pairing and subsequent ectopic recombination between the
specific regions on the X and Y chromosomes. Due to this fact PRKY may be regarded

herein as a member of the PRKX family.

Previous studies have demonstrated functional differences between protein
kinase X (PRKX) and protein kinase A (PKA) kinases (Zimmermann et al., J.
Biol. Chem. 1999, 274: 5370-5378) and implicated PRKX in
granulocyte/macrophage lineage differentiation (Semizarov et al., Proc. Natl.
Acad. Sci. USA 95 1998, 15412-15417) suggesting that PRKX may have
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Bi ol . Chem 1999, 274: 5370-5378) and inplicated PRKX
i n granul ocyt e/ macrophage |ineage differentiation
w@ Seaitzarov et al ., Proc. Natl. Acad. Sci. USAPOBERDI8062741
15412-1541 7) suggesting that PRKX may havei nport ant
devel opmental functions. PRKX is involved in nyeloid
cell maturation and ureteric bud devel opnent and is
up-regul ated i n autosonmal dom nant pol ycystic Ki dney
di sease. Gene reconbination with PRKX causes Swyer's

imegriRittotay el mrenig) durstinss SRIFX de invalvyed imimyedeidagellbmaturation
n?ubltelt'éﬁél l'it?d‘a(lje\fe%ﬁrh@hi aln s §p rg%ﬂé?&ﬁnﬁeagfos%m\ﬁ dominant
002, 99: 9260-92 0Ssess
POW&Y%tK'@%brﬂ'WQﬁ%I ﬁelnévéﬁ’qu@b'@ANP’n d\’!ﬁbnﬁ&ﬁx maétsgisnSwyer s
syﬂ‘drﬁﬁﬁee #Kﬁ%@r¥i¢r‘és§wﬁuﬂtf\ﬁaté§9{ Sfdfﬁ)n%ip&ﬂtt?rﬁg feRkRepithelial

are the closest human

celfSam P@PSGB@%QWAMFF]&L%%%I ﬁ’%sé?&%, ﬁgoPZW%ha?BKX possess
50 %eﬁl‘é‘ﬁhtﬁ%nsrcﬁ&ﬂ divemsb QQ&/MW &%Stn*a%np' &Bbé@éh@ﬁéé&“ﬁ@%talytuc

Drosophi’l a ki nase genes than wt

subgfiitreseiaRmpieip e fad anwh@ih are thqapksv@est\avmanptmologs of the

PRRH farkiRP BESHseBie éé)@%lc d"é?r?&iﬁ ofAﬁRRWsI%re@greater amino acid
Bi ochem stry 1993, 32: "9532-9538: | endez et™ al .

hompingyi with fggd)’cﬁy@f.tel’%g'?d MOPR’&? kirase egnes KAP@Qé@DI and
DC2thanl@fif mgmma]r@%gi’ﬂﬂ%@nes' (Mér'?n Blt Ausidbe. Naat ABR¥Xsci. usa

and KAPC-DI CDI _m ght share uni que functions not

19850 88 vb@7(?h1ﬂ7<ﬁ5gé+mgfd iehpel. DI@QF’?W&V@’ P93pddt Hp32-9538;

Me'iéHcféz' 8t ke gkneicarioay, 1. Dlﬁ#%t@* KHlHéi*bﬁCé'ﬁl' @Ieumenes Dev.
not abl %al n' mor phogeneti'c cel

t
1988, 2: P-15889y it @glauggtgezt@ft Pl%g}a( L on PgTDIC%mlght share

unigu! funéfi8rs n%ﬂ%onggrv%%)malsKW%énébs KAPELBIGISI ;bl@?é %"r\aimportant
regul ation of cellular differentiation (Pri

rolg|in thexdevetppnenbob@ictyosteliunpdiscoigpum, Alg;aplyelp @prphogenetlc
celAﬂﬂ?ratB"nV (M&TR bt QifVDe%I Biol. ]@99 1@5 2062231 Hakwood et al., Dev.

I%y hat PRKX al so m ght regul ate norphogenesis
Bigln 1 9§he?4%u@9r% as welladgi tn dranssriptiangr & akop opk cellular

d|ffe|Feﬁt%1iHrfi(PrﬂElpE§|elt dl. abe@' Bﬁd?r 2060 ai21°”101n111 Aubry et al., Annu.
henmat opoi eti c |ne%% | og enetic anal ysi's showed

Reyng&ell BIRAFSI@9@| [ 46@(’;‘2 7)Agagly|n§ that R @lgsmight regulate
mo"f‘ﬁ‘l‘i’om eRdhkr §uﬁér§fg?élslnkédhl%%‘ﬂt§3p5 Pgéé@?@lé in PE'eAgulatlng

onprise an ancient gene fam |y distinct fromt
Celp{{g differentitdion it hPK@tRﬁ’Wﬁgé ligeages-afhyloggneti¢ apalysis showed

thaftqi'llfﬁ‘lélxt k@\tP@-)EQCWSD@? Hschhe SR KIPeSESCcOUbnAtadArhabaitis

ase, stronﬁ‘jl activated cellul ar norphogenesi s
e’eﬂﬁdsdf”é\ﬂéct“ﬁé”f"'é? RasR$ ePMepse s aagieptpanafamily distinct from

theswmt PKES PRCYISGR, BiSPRIGAIGthsY bEn@ flnhiles it @AsCfound that
l'ular _mgration. PRKX ki nase m gP
expressmn of the PRKX kinase, but not the PKA kinase, strongly activated
cellular morphogenesis and drove the formation of epithelial tubular structures in
vitro associated with a stimulation of cellular migration. PRKX kinase might
therefore regulate tubulogenesis during kidney development and the PRKX gene
family may play an important function in cellular morphogenesis in multicellular
eukaryotes. A relation of PRKX with neurodegenerative diseases, in particular

Alzheimer’'s disease has not been disclosed so far.



10

15

20

25

t herefore regul ate tubul ogenesi s during ki dney
devel opnent and the PRKX gene famly may play an
wo eoentsamd function in cellular norphogenesi s PEI/EP2006/062741
mul ticel lular eukaryotes. A relation of PRKX with
neur odegener ati ve di seases, bn particul ar Al zheimer's
di sease has not been discl osed so far.Brief
description of the drawings: Figure 1 discloses the
identification of differences in the levels of PRKX

Br,gﬁags&gjﬂo\hegf HeNfralwindgiman brain tissue sanples from
i ndi viduals corresponding to different Braak stages as

Fldﬂ‘?éwﬁ%l@sf& HRRNGH cAYo P el R e8! i¥Stpe- leVbls of PRKX gene
I ndicates that the |l evels of the respective nRNA

desiyRet RN AP umam DERIAHSSUG SABPIPS (TaTR INgVisiusls SeEpsRONding to
diffePEnt B%@%%dé@b@%b&@urfe@r ah® cﬁﬁn;’)@%ﬁub?@@ﬂeéﬁlﬁ analyses. It

neur opat hol ogi cal st ag of brain tissue sample
indicaies dhalthed epelanf tBﬁd eBP%ﬂé’e( BRNYk speaigsHPr relﬂegg.u%ntgatlvely

w.thl NDS drB?r&%ﬁ& f1d tthes Vare fihdighiigd fof ﬁin fagrﬁm“a%%ré@ by the
| eve PRKX gene derived nRNA in human brain

"W’@@U@'Q%‘ﬁﬁl saging Af PrRIN JisgualsamRies aspering do Bsaak and Braak
(Br@'af(fs%ﬁﬂb Braak stages indicative for AD as neasured
by quantlgatlve RT- PCR anal ysis. Figure 3 shows the

Fn@ﬁéﬂz/ﬁbl% e abeoidithel RHFicatidh HiRffcIencedIfT the tbvERDf PRKX
human brain tissue sanples fromindividual s

geng METNBAAIMBNA @ 1 RePaR! YRiRaklistuRyesaMAIRS alf PP Ingividuals

corEs FEndIRGSe" QFfde nelUBvdiakt 8tdged Midic%iveaNdr USD s measured by
statistical nmethod of the nedi an at 98% confi dence

quantitafive R lyPCGR apalysisc| oses SEQ ID NO 1, the anino

Figdtt B SREWENRE a(hfalylsh@ oh%ﬁBBlu'PB'@(/eﬂé QI PRKX Fjehdy @eried mRNA in
di scl oses. SEQ | D NO the_am no acid sequence Qf th

e
huwaﬁawawpmsamaénwewﬁf@mr@dszd%ﬂév@Ofsmqn ingoto lifferent Braak
sta@@@l ﬁﬂi.ééiﬂ/esqaﬂemleagf mcd8uhstesy RfRentieaiVe RTSWR &8Rd using

hows SE , the nucleotide sequence of the
Staﬁ'ﬁHﬁ‘h‘ rP dc?fNRe rFP%'@n"eat@@ Tarsenéidenegigved NO 5, the
codin uence éCdS of the human PRKX%
Figure 4 dISC oses S NO: 1, the amino acid Sequence of the human

PRKX protein.

Figure 4B discloses SEQ ID NO: 2, the amino acid sequence of the human
PRKY protein.

Figure 5A shows SEQ ID NO: 3, the nucleotide sequence of the human PRKX
cDNA.

Figure 5B shows SEQ ID NO: 4, the nucleotide sequence of the human PRKY
cDNA.

Figure 6A depicts SEQ ID NO: 5, the coding sequence (cds) of the human PRKX
gene.

Figure 6B depicts SEQ ID NO: 6, the coding sequence (cds) of the human PRKY
gene.



10

15

20

25

30

Figure 6B depicts SEQ ID NO 6, the coding sequence

(cds) of the human PRKY gene. Figure 7 depicts the
wGeemaarsse? al i gnment of the prinmers used for NEBSI/EPIVQ6/062741

| evel s of PRKX gene derived nRNA by quantitative

RT-PCR with the correspondi ng clippings of PRKX cDNA.

Figure 8 schematically charts the alignment of the

PRKX cDNA sequence, the codi ng sequence and both

primer sequences used for PRKX transcription |evel

Fnglrr@f? | depets Hingu ESq@er?dbera"ﬂPhﬁfe‘ﬁﬁ dfhﬁmecﬁrlﬂ'%‘?é’sdéédofbrofneasurmg

rotein with cortical betaany aques_in
levRlAro0f HTBKH GRG rAATYac ORRAG: paY GH?Qt'{;BNQaIRE'tP&j% with the

coﬁéspdd’ﬂlﬁé”&h %’ﬁbs"&ﬁ FRIER cpRsi tion of PRKX protein is

observed in brain specinens from age-matched controls

Flg(u[?é Qﬁgcﬁérﬂgﬁcg)y \ﬂﬁéﬁ@ tHé\éﬁlg'ﬁ%erﬁQﬁnth@' IaRR‘XSSQN'Aosequence the
uf f fromA &Qs an nptons. Fi

Co‘é'%n%ﬂquﬁnég at'WaPO %Fﬁe\r/ée%?%%%/#égdgfﬁ’ ﬁ%"ééﬁ@fé”@?‘on level
r(ﬁmnﬁatl ents (Braak stage 4) contain the PRKX protein
igh levels. In contrast only low |l evels of PRKX

Flg%rr@t@léb(e?rﬂﬁllfh% ftﬁ@n&onepa%bﬁcm GSRKX Rte FORiBX c,‘bfrtlcal beta-
e- mat ched. control s (Braak sta%r i ch have no

amb! id HpaHafoeran é’tﬁ?'f“e‘qucr“aﬁﬂ% oy @%PQHE"W?GWWQG 4). In

coftrat’ Ro Ishichx8apbdifib R oft PRK)PBFQfem o %'b@ehﬁadmfﬁ%'ré(lﬁ' ypemmens
accunul at ed and col ocalized with protein with

frof) REAUDAISEBE GNP B ABI 4k SLAG% I WENTa hAKS 1104 hean diageosed to

sumb@smbrs@gﬁs&aq@@yh%m@s(& aak 4). In contrast, such
accunul ati on of the PRKX protein is not observed in

Fldel’réH'(D é)kéiﬁpllﬂe§ atl reaclive Asageytertiahed sntdx f AD( ;Eétaaks (Braak
have nqt been diagnosed to suffer from A

Stagééﬁ§°§%n§9ﬁﬁ?%ﬁ§ Prateifr &t Righsieygls- t'ﬂé’%’@é&ﬂ"&h'%’ levels of
PRHXJWMBIH daPlpa- GAndaht dAYted id e BorBR JPRAgS- ﬂ\%‘&ﬂied controls

ression in two different pka-C3 transgenic py
(Bfﬁ%%tége 1 YUiER have agthgen ﬁr?gnowetpé;eﬁ?ref&m AR $igns; gl symptoms.
hil a PRKX ort hol ka- C3 . accel erates a TauP

_Dros
F'%”?nﬁﬁc"é@"ﬁﬂ‘l‘ ?%rB%ter?t%F?’% Ethe'@eg%rfB?%?'Y%'M ?ﬁcum”'ateg and co-
|ocbrutaéusgﬁﬂth GDBBIFﬁ‘?tAfe?ﬁ w.uﬂmgchdfue %é&i)diht@ﬁfﬁh&r/aﬁgd iiéroglia in brain
retl na ure e oS |
tisgia HOBIFSRAMCAD RetiRlR (Fdaki4l T eo Bty Risdhy PapaBHIation of the
PREE( Hkbteth ©aud80dbservBdf In asrafio t@spéesamwesTamﬁaoégb matched
cor?trc()jls (Braak 1) which have not been diagnosed to suffer from AD signs and

symptoms.

Figure 12 shows the detection of Drosophila pka-C3 (ortholog of the human
PRKX gene) mRNA expression in two different pka-C3 transgenic fly lines.

Figure 13 shows that overexpression of the Drosophila PRKX ortholog pka-C3
accelerates a TauP301L induced photoreceptor cell degeneration in transgenic
flies as judged by the diameter of the fly retina.

Figure 14 shows that the Drosophila PRKX ortholog pka-C3 is involved in the
phosphorylation of Ser214 of TauP301L in flies co-expressing TauP301L and
pka-C3. Partial loss-of-function of pka-C3 (02687) reduces phosphorylation of
TauP301L at Ser214 in comparison to flies co-expressing a wt pka-C3 (03065)

fransgene.



10

15

20

25

30

pka-C3. Partial |oss-of-function of pka-C3 (02687)
reduces phosphoryl ati on of TauP301 L at Ser214 in
w@e0vparssson to flies co-expressing a w pka- C3PCODBPRBG/062741
transgene. Figure 15 shows Western bl ot anal ysis of
i nduci bl e PRKX protein progugtLon i n H4-neuroglioma
cells stably co-expressing the Swedi sh Mutant APP.
Figure 16 shows the i munofl uorescence anal ysis of
i nduci bl e PRKX protein production in H4-neurogliom

Fige®e 115 SAARE YWESeRX BIRSH ANkt i irueSbRYPNIKb@ BFotéRPproduction in
Figure 17 depicts the targeting strate

. . gy for

Harnreieghema aeills stablycosexnigssing th@rﬁs\'l’\ecpﬁék’“gtéﬁbAPﬁ-

~neurons. The singular fornms "a", "an", and "the" as _
Figyse dlthehews Wedimmuppbuerescaace mnalids mfuingucibly SRk orotein
praddiicBdf inhBI4CRERYlioMiaCEall £ St IPeENeRBressiy & B EdishaMutant

cell"™ means as well a plurality of cells, and so
APPorth. The term"and/or" as used in the present
_specification and in the clains inplies that the )
Figwie abe Jdapistsy they hrrogtipgr strategyt WEEQP%Q‘F'H%@'CG expressing the
hu@APRRKYFEMR ihdurais al ternatives or in conbination.

For instance, the wording "determ nation of a |evel

and/ or an activity" neans that either only a |level, or

only an activity, or both a level and an activity are

The&imjuraNfsimsThe, t@iMankdeee” aguisedatbrBRr @hd in ShéTeRivns include
to conprise a gage of, or a neasure of the_anmount of, .
plusal Eefe HPQ%Soﬁ“%POHt%HEF%%% OZ'EJ%’H‘”Q%- gor example, "a cell
melan8ECwEPl MOrditp @F eblls,fald sad@mce an MRNA, or a
transl ation product, for instance a protein or
pol ypepti de. The term "activity" as used herein shall
be understood as a nmeasure for the ability of a
Thée ubah danélorsds lused ihrtaeresnt spedificHtlont avd i the claims implies

ransl ati on product, t roduce a bi ol ogi cal effect or
thal (o 0Rias R0 Pe BT ettt FITHiE dgrdapls (Gebs orsidered Sliner as
altgf_fmlaieiwis ecﬁrl inTbe_nitﬁrﬁétid'rﬁgleJrVirtstén@é,smler wfoediihgt tetermination of a
0 i cal activjty and/or ar macol ogi c activit -
lev@h AR or ALY bRtk AT IR ety 8poBLY pgractivity, or
bothl ® tdieh@andrerihctiNityzaniel gatephiriquest rati on of a ki nase
or ki nase subunit and which refers to activation,
agoni zation, up-regulation of a kinase or kinase
subunit. The ternms "l evel" and/or "activity" as used
Thaeem rilevel"tdseusadhereih ds gaamt ¢ poagsisena lgagelod, or ageessure of
thea%tnwtixgtybf Ggpea ecx nrcgﬁf'riaﬁgn Cgfn ab%ugg{ain%%dsaghtgse a transcripti
) ption
product, for instance an mRNA, or a translation product, for instance a protein

or polypeptide.

The term “activity” as used herein shall be understood as a measure for the
ability of a substance, such as transcription product or a translation product, to
produce a biological effect or a measure for a level of biologically active
molecules. The term “activity” also refers to biological activity and/or
pharmacological activity which refers to binding, antagonization, repression,
blocking, neutralization or sequestration of a kinase or kinase subunit and which

refers to activation, agonization, up-regulation of a kinase or kinase subunit.
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utilization of the information contained in a gene by
transcription and translation |leading to the

w@emduazesron of a gene product. "Dysregul ati on"P&HaEP1006/062741
mean an up-regul ation or down-regul ati on of gene
expression and/or an increasg or decrease in the
stability of the gene products. A gene product
conprises either RNA or protein and is the result of
expression of a gene. The anpbunt of a gene product can
be used to neasure how active a gene is and how st abl e
its gene products are. The term"gene" as used in the

The! 6T “FRRP Tdifhbl 03RRI rhst N edll #HeBinC WRAEFSRIAOUB gene
codi ng regions (exons) as well as non-coding regions

eXRIESHIoNn IKehti HgIPRY (AGIVHYy GeranatPEestien AN Meoksiiapd as the

util®ZatRANGNGRr |ﬁforHHtfo‘hn<§)ntlaﬁ\%GQH #86né by tr&ds I RUBANREIranslation
The term " ORF" an acronym for "opén reading franme"

leaging F‘b\‘"@r%’oﬂécﬁoﬁﬁéIaeGQi‘eaEFQS’U%quence that does not
possess a stop codon in at |east one reading frame and
therefore can potentially be translated into a
sequence of ami no acids. "Regul atory el ements" shall

"Dt%ﬁﬁ\"'iaé'énl n8tRY bMeagn@mdte F?ﬂiﬂ@?'?ﬂ‘ e%pr BRwhegulation of gene

ex§1eR81dhead/oPRATIAEWate Gdedtbhss n@‘tl@é@fﬂtﬁht&fﬁtth@fq&rﬁe products.
and regul ate gene exPreSS| on. The term "fragnment

as
A qRIEIPRRuSt gomprises Rithes RUMAAT Rigtein andyjs *é!et EsHHt GfveRression

of &RJdneedheCimbuHNEREPbneOproduleldh PR GSARYEtheasure how active a
transcripti on &r oduct or translation product. The term

gengy iy pndoyestalle g ggNRARAVCE&8rs to a nutant, or an
RNA- edited, or a chemcally nodified, or ot her wi se
altered transcription product, or to a nutant, or

chmcII dified, .or otherw se alt tranlat n ,
Lt aehgl S isas (s Preran: speciiogiph anfyE the claims

compﬁaé@bbm codidg ne@%w@wn&?ésrﬁelt 8s moh-eddiag irBgions (e.g. non-
havi na alter tlon% in the nucleic acid se uencg sucP
codjngde gﬁaéoré{r amen %pgct}]aapégmo Sy en rs, introns, eader and
trailésssduentes).or exchanges. A derivative translation
product, for instance, may be generated by processes
such as altered phosphoryl ation, or glycosylation, or
acetylation, or lipidation, or by altered signa
Theépin dORH"eigvargacanyai far "dpgpeadingriradiettamirefers to a nucleic
cl eavage. ,These processes nay, occur . .
acig 8458 the| 47T NGt PIRRETER HORBRARTLILAL least guggepging frame
and liseref@@asydn poteatibilpbearghsidtedhiatoch segaened ef antino acids.

"Regulatory elements” shall comprise inducible and non-inducible promoters,
enhancers, operators, and other elements that drive and regulate gene

expression.

The term “fragment” as used herein is meant to comprise e.g. an alternatively
spliced, or truncated, or otherwise cleaved transcription product or translation
product.
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a nol ecul e capabl e of changing or altering the |evel
and/or the activity of a gene, or a transcription
W(p)rz(mdmﬂsm)f a gene, or a translation product OPCHEBRB®N@062741
A "nodul ator” refers to a nol ecule which has the
capamty to either enhance _0§ inhibit, thus to
"“nodul ate"” a functi onal property of a protein, to
"“nmodul at e" bi ndi ng, antagoni zati on, repression,
bl ocki ng, neutralization or sequestrati on, act i vat i on,
Tha48fth 28bHPA AP hdIDs s Bikdihi BFors HOSHALhO; hINAtzed.ted ora
also used to refer to the capacity to affect the
chegmtgaag,r@gqjlﬁggt |o\r,|qt9er(y\flsg altered tEansceptipn proguct or to a mutant,
or cﬁ&qiﬂaﬂ&%odl'ﬁ%dcapame‘?wﬁge &1féreal then Phtich b%dd’lﬁ H?lethe purpose
bi ol ogi Cal activity of a transcription product or
of clafiy| & ideRivptivellEanyTiPh, demdnstance, Refgrs 4ei @ntfaﬁﬁﬁflpt having
altélré‘%lbﬁg% th@Mu@@n@Hcidn%@@éfceoéuéh %Cél‘ﬁ@ﬁﬁok rim!il'ﬂﬁle nucleotlde
bi ol ogi cal activity and/ phar macol ogi cal activity,
deleiange inpewiong ner c%@@@éﬁl shi @@"V@F'V%nyaaﬁﬁépnclﬁéﬂ@@t for

ins@incd, trﬁéf‘tﬂeopehé‘ratt@@ by PtR@s684 subH s bRBAdd pﬁbsphor lation, or
|mTun00|ca roperties of said translation Ero uc

9|Y6f’3)da§@ﬂe°f #ﬁ%tY{%tqﬂs or dipidation, qrdyyakiered gignakpepliimgleavage
or T&®hEF { ?Seé‘naf THASF RN clEARIY L Alrhe §ONPHRTEE S, mAY oceur post-
extract that have a positive or negative biol ogical
trapslpfiepalhh a cell, tissue, body fluid, or within the
cont ext of any b| ol ogi cal system or any assay system
exani ned. They can be agonists, antagonists, partial
oni sts or inverse agoni sts of a t ar get. Such a ents,

Th?g%’gj'én'[‘@d”lﬁt%cﬂ?p'éﬁﬂ?dg‘ Wﬁwrﬁéeﬂh'é‘l"gf‘tio%@lngén tha claigs refers to

a fbleyld Q@bbﬁleoéptdh‘éﬂ@r@ oP'{MeRing BT \RY ESnd/6F the act|V|ty of a
f usi onpr ot ei ns. %/léga%/; al so be anti bodj es, organi
r

geng. %rnﬁrtgj:g}ﬁcelpﬁﬁp ep(gg a 98RBoST lalt{)zh@lag%product of a gene. A

"mEBLIaEH Q%fergrt‘égé rﬂGFécﬁfé/mﬁ@éﬁ"hBQtﬂh@néa;SHm@nbb efthé.aleﬁhance or
agent s above. be used for testing

InRGR g 0 GHoduRter har pEUSRE BRSS! ATRrolmo "modulate’

bmdﬂ{q géﬁ‘t%@bﬂ@ah@ﬁ Qébf&hrsmrprbIoEkin@EVnedtﬁﬁliQétlbﬁ &hgé&uestratlon
nucl ei ¢ aci d sequences whi can anneal to a

activatips:, agepizatiensutd we- rS?”'ﬁVBF‘I diedulatianoilt Re %1so Used to refer
to m;ﬁ'&@ttéréﬁé&iﬁe Ibﬂilb@céﬂgcﬁ'ﬂfy &Fa Rl EPFFEradly 3a “modulator”

ol ynmerase. They nmay be chosen to be specific to a

s GAPEPIELIOhr ChanaIim & GHEriAGy My Yedicah RFHYs 8f @ tieanscription

praiudt or e YrawsldtioRr proRjut bof @ﬁéh@' Saﬁﬁﬁi&ﬂfé&ﬁ)d FoR iMdt¥nce, may
The I ength of priners used herein varyfrom

10
be Al NEEPRTR O 13 d86raasel 'é‘omedg@'og'r"?'oﬁ Lvity,pRA/R harmacological

act:'j\HQ & gqagfgedhns@mumgca%r%térr&.caua 8h¢ ol OcIFATYEEHCEReration in
escri bed_an
the bl%logllcal functional, or immunological properties of said translation product

of a gene.

The terms "agent", "reagent”, or "compound” refer to any substance, chemical,
composition, or extract that have a positive or negative biological effect on a
cell, tissue, body fluid, or within the context of any biological system, or any
assay system examined. They can be agonists, antagonists, partial agonists or
inverse agonists of a target. Such agents, reagents, or compounds may be
nucleic acids, natural or synthetic peptides or protein complexes, or fusion



10

15

20

25

30

di scl osed herein or sequences conplenentary therewth.

They may conprise full |ength sequences, or fragnents,
walerbanzesrves, i soforns, or variants of a gi venPCT/EP2006/062741

sequence. The identi fi cation of hybridization

conpl exes between a "probe” qu an assayed sanpl e

all ows the detection of the presence of other SI m | ar

sequences W|th| n that sanple. As used herein, "honol og

or honology” is atermused in the art to descrlbe t he
prateing: ethrds nal alsouRe edntibpdies, peganielcors 8§QEgaRMC t Molecules or
con"f\BQEﬁ‘l%'hs &%&P%(ﬂ@c@l"esP%‘?h?Q%ﬁ@%"&Sm N ttdhs %f any of said

term ne degree of identity and/or simlarity
a%retﬁm@bewes aT*veys @’tﬁ)’eh@ eusecofgsatiesting) for fiagapstic wdfor dhekapeutic
purgodgBtity” and "simlarity" nmean the degree of
pol ypepti de or pol ynucl eoti de sequence rel at edness
whi ch are determ ned by matching a query sequence and
ot her sequences of preferably the sanme type (nucleic

ThéCt(#n%r "8“@6@&&%’%&"%?h";ﬁﬁﬁé‘r"oFé\‘%F toPrsPbf Me@leic acid
onput er program nethods to cal cul ate and determ ne

sequ,w@whm arnedl ta g gyen,tﬁggqjdplyrb.[ﬁle(gfc@ bytybridization of
the| bé’% %‘i‘nénﬂa%@é— §Ts(a$\%5¢é3n b@‘@(‘telﬂécﬂﬁg‘é%olgﬁ\@’rﬂb They may

Al t schul . Biol
be msﬁﬂoto Ret §B?ﬁjf'° etP al Paft'RH'@lfe‘?QﬂUR@Pest&ey Ay beorandomly

se@%?e% %92 ith&P Al PrmEt alRlpossiie | sRigtieA6E €l Sn F’ﬁmxla% length of
387), BLASTN 2.0 (G sh W, 1596- 200250 FASTA

P”(“Pé%r‘@@ﬁ hargin MayavaryArem 1%‘4‘3'%5’@3 i5c 80 gkleadigtes. "Probes”
ar@@hoﬁ“rﬂﬂﬂ&é“é@ld seRdeEés GFIthEIRIMNE 4 Qéhﬁéﬂéébeaeé’&%ed and

gns a pair of contigs with the | ongest overla
d'SPWSIeﬂuPe’z%%I qri Wncssmmpleﬂaﬂﬂtarmwewmsﬂhezmmay comprise

fuIIﬁ@ﬁgﬁﬁZeque@Wra@h%ﬁMnééﬂ"‘vatﬂfes'\/‘i’dofoﬁhQ' or VétTdhts 4#:a given

443-453 The term "variant"” as used herein refers to

sewcﬁo|'I)ﬂ§eﬂe|nygcgyorb,og)thé(pﬁdlzialt]lop(gcgp@ﬁégstb@tween a probe and

an PSRt 's@ﬁﬁ:lé‘nglldVIQtt‘h'en%efﬂc'ifb'no%WtHen p‘ré‘@erﬂfeeﬁﬁnbther similar
invention, in which one or nore am no acids are added

SequRIIGES Witliatthatl$amPlend/ or del eted and/ or inserted at
the N-term nus, and/or the C-term nus, and/or within
the native am no acid sequences of the native

pol yphé)_tl des or rote| ns of the present |nvention,

As r‘@@éﬁ ejn.she PEhopIleRy tis s termpeed itbieattie qeeﬁcﬁhbe the

relatédinie8dt of &5 refsbtiRY rnpépfi@s Ssdquendy ENhothér nucleotide or
reference to % ne _transcri ts di sclosed jn the

PePRRRERUATICE, (U EH0BEUPStBy £hede0Eas pHiGeNHeARalaEa milarity

between said sequences compared.

In the art, the terms “identity” and “similarity” mean the degree of polypeptide or
polynucleotide sequence relatedness which are determined by matching a query
sequence and other sequences of preferably the same type (nucleic acid or
protein sequence) with each other. Preferred computer program methods to
calculate and determine “identity” and “similarity” include, but are not limited to
GCG BLAST (Basic Local Alignment Search Tool) (Altschul et al., J. Mol. Biol.
1990, 215: 403-410; Altschul et al., Nucleic Acids Res. 1997, 25: 3389-3402;
Devereux et al., Nucleic Acids Res. 1984, 12: 387), BLASTN 2.0 (Gish W.,
hitp://blast. wustl.eduy, 1996-2002), FASTA (Pearson and Lipman, Proc. Natl.
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and/ or substituted and/or deleted. Furthernore, the
term"variant” shall include any shorter or | onger
wo ensilzes7df a pol ypeptide or protein. "Variant BCT/BPBDE/062741
al so conprise a sequence that has at |east about 80%
sequence identity, nore pr_eflelr ably at |east about 85%
sequence identity, and nost preferably at |east about
90% sequence identity over a length of at Ieast 200
am no acids of PRKX protein, SEQID NO 1 . "Variants"
AcadicSGHelSAol 98&afp! 844é 2448) app oBCRRIGeIMesgeiwhinhdaigrmines
an@%@gg irdofl corfig Y ki E1 6o dlt VRHEpAGR RSS! BRd NTRER, SiAM

avi ng ariants so includ
J. Apst eMﬂEb wigsd, é‘dn 7v5$7f,v|§ea%eﬁ@rhane Wypseh. tJJtM@hstPh 1970,
4ghighlygsgonservative regions. It may be advantageous

not to use in the present invention fragnents,

derivatives or variants of the PKA protein (proteinase

K) which fragnments are identical to PKA subunits.

ThEUfetrme"'W&t"ti‘@ JsRdMhebdhi F%Hérs $934hy ';ﬂﬁilb’étﬁlo%n)br protein, in
shorter or |onger version of a gene transcri pt

refefgfiGeatt Polypeprides| and cPéﬁW"%é"%F'%%%ﬂ:é’hctBet PERSeRhdnvgntion, in

whicﬁ*\aéhe3&0H{or80¥ﬁ1ﬁﬁﬂH@%eai@%GHbHYanGVBF %ufbrsﬁftﬁéébédﬁlai' deleted
| east about 85% sec%uencel ent|t¥hqan nost preferab %m the

ang/or | ipgefted paluthe dYsteupintsc @andden ;)st%wnaw AN W4
name |aﬁﬂﬁnb 6@9: REGLEREES BT (e HB%Q?&?BébWrdrpbrot% of the

e uence vari ati ons shall e i ncl uded
prameet dn¥eatia B retaingitgc 885eRHal RivPERHS.cbHBRernete the term

"vatlan®r BatiseRy hé‘ﬁﬁn S@fl#Sﬁ%eény BARNANEn 3BTrENEE it8l gene transcripts
sequence transl at ed DNA sequence renains

d'sﬁlﬂi;ﬁﬁn'getae Wﬁﬁgnkmmzpn thwhigh ope &R dhefitoRUFIgotides @ge added

anﬂ/%?%ﬁﬁ@ﬁl@ﬂe@%n&hﬁ deféteqf codons which translate
specific am no acids. "Proteins and pol ypepti des" of

FultRErmR6 @S 8RE tb eRhiant"| SHAllUABIUGR! AR shortkf 38 & wéidion of a
chem cal derivatives of the protein conprising

he
Po'é{HFHBd%tﬂ’dpré’é?fﬂen}fé"BFtSPF@O@"p?l?PeFW“PSEQ"] I§eﬂféﬁn‘19 that has at

leashCabsiad spbal éec?ﬁerfcléChd@rﬁﬁDaﬁ%ré)fpr%'f@zﬁ&@lyacétdfﬁed!l' @Bout 85%
woul d have no fect on functionalit such

seque)IGe ientity. agdimest peafpradly it 'Péﬁ‘i:?h@”t 89pmsggraace identity

ovéroé |ahyiraarré$ leF§102 60 @n@%daﬁabymeﬂRSpmmb%EQ ID NO: 1.
i ncl uded which can be isolated from nature or

"V?ﬁ'ﬂ‘j’ﬂﬁ'éiéﬂ"w’rfeb SXBMRLta ‘.!lﬁﬂ?%trOfs@ﬁi(ﬁ%?mée'ﬁééﬁ%@"Q R&Q Jig NO: 1

is FPRRV@(UMPr@tr pitRay PRRESSIES nLMber 048B! hviHlg SEQCIMNUD: 9 Variants
truncated or secreted fornms, naturally occurrin

alsgaincide PERIRINS( VI CQISCERLNG AP Mnmﬁtgv?gﬁs in highly
co¥erVative Feglons! I1C még! b RdGantddedub eid tol §s@! @t 8¢’ p@8ent invention

use
fragments, derivatives or variants of the PKA protein (proteinase K) which fragments are

identical to PKA subunits.

Furthermore, the term "variant" shall include any shorter or longer version of a
gene transcript. "Variants" shall also comprise a sequence that has at least
about 80% sequence identity, more preferably at least about 85% sequence
identity, and most preferably at least about 90% sequence identity over a length
of at least 600 nucleotides of PRKX gene transcript, SEQ ID NO: 3. Sequence
variations shall be included wherein a codon is replaced with another codon due
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herein is considered to refer to nol ecul es or
subst ances whi ch have been changed and/or that are
wo esvonzss7d rom t heir natural environnent, i.e. PCDEP1066062741
froma cell or froma living organismin which they
normal Iy occur, and that ar e sSepar at ed or essentially
purified fromthe coexisting conponents w th which
they are found to be associated in nature. This notion
further neans that the sequences encodi ng such
to gieenalivesbastm spauenease dulytheraminacigr seftience translated by the
DNROSY, Wc%oﬁén‘?&ﬁsaﬁw%h%b&@ Tmﬁﬁ(n%% fhogu 'ér‘ﬂ‘b%@nbﬂwetn'aﬁ' i§ called
ur n

nat state an | ecul es ca pr oduced
reduadgnpy whithe satipbeodans: whichdransiate SPQC'fl%aﬁl'@bag'@ﬁd
that they are "non-native". Even if for said purposes
Protgins %@élﬂéh’@@é’t'ﬁﬁ‘} phthenpriesant sywentios in¢glyde yapants, fragments

an@%éHlEéln@erﬂfﬂ%bsdﬁthQYp%?&H%MHﬁ the érﬁi‘?n%eaﬁﬁ'ééq%@nce of
in the art, and even if those sequences are stil

PREPegEatein, PEQI 1B BiRyahi '@ﬁ’élde@hxﬁs'i/a'bpé ssch| ‘ché‘@ﬁgpdéfr@a'no acids
which W%ulosﬁb?é S eﬂfé‘ctt&? f@ﬁ&ﬁﬁ@llw ”é’tﬁm éQ%r?Fnl‘}?e f&' 8ine, valine

'risk™, "susceptibility", and "predi sposifion" aré
for{lgueinppasRaraginefos aluamiog Rratemseand pelypagtides can be included

whihoRahi bkt béo@éteéef/rshPMa@@readﬂeHéo %BSHabyVl%céhﬁﬁﬁérﬂ and/or
preferably Al zheinmer's disease. term "AD" shal

SY"htBQHC Angaes ndlatiye jpeteigg . or RBJXR&Pé'dﬁéuPQfBbttﬁoﬂ‘@g‘ya”y occurring

trunéileRabPdQG¥te PIoMS€d nBRIFEIY s&IRFiRgt Pariant forms (e.g. splice-
neur opat hol ogi cal, neurophysi ol ogi ca

VaW@ﬁb@&'@hBﬁ%?'@élocﬁHH"tg aHptavapiantsal ke tegngigolated” as used

he RN OBEN A8 @RS §6 | leest 1t rhBR UL JRtsiINHENEdL WS Rve been
commonly known from state-of-the-art literature gsee

changad andipgathat \WﬂUleﬁtPV&ﬁ*dffW"sFh%(/\@@FUfaJAIeﬂMEPﬂ@ﬁ" i.e. isolated
frokd §%ﬂeoﬂ?QmR§|I|@Fr%d9ﬁ%W§iﬁrlﬁ wifEh thé@hormall %@Ulesén% that are

and Ther apeuti cs) ty Sons, New York, i nhei m
sepyatef er ei%!i'a”SZoWﬁft?da @ImlePfQ?@P('StE@rCF%mM’%@'HééN'@ which they

areNféUﬁd”ﬁJr be Hss6&afed HTRARET Ghis J&Fdﬂ"@urth@?"’ M&asE€%hat the
; Mayeux and Christen, Epidem ol ogy of Al zheinmer s

Seqy &S0 hFp SO o molpeR(psnEABNDE stmlqeﬁlgév thecbgnd of man to
pol%ﬁhbl'eﬁtudl@?I tehaEs. thb‘,%v\ér‘éoh!ﬂt hi‘aﬁ@é”mYl‘hkéﬂkthurEIaQ?dteaéWd such

risten, Presenilins and Al zhei ner s D sease
moﬁﬁqle@é:pnplp%ﬁodgéqq PN, ’eﬂeﬂﬂ’ém%r@nd/ﬂé\ﬁymm T¢a8s. it is also

sal-'dht?lai edY af¥ ARdn-ahaee” Blen |$rf@|aga|§|gﬁlﬂ"p89es k8dSY Se§@ences may
the classification of brains according to the criteria

be pispdyesd ligtoniWaR omAORr iR EgaRRMEnBY BRatedsakigwn to those
sk.hlsa”ﬁpah@%ﬂgyaril&%en 8[2 thé$e- ZaxfllencBsaake StA0IJIEs@t in said

D rates the extent and
organlsms they are still considered to be isolated. In the present invention, the

terms "risk", "susceptibility”, and "predisposition” are tantamount and are used
with respect to the probability of developing a neurodegenerative disease,
preferably Alzheimer’s disease.

The term "AD" shall mean Alzheimer's disease. "AD-type neuropathology”, "AD
pathology" as used herein refers to neuropathological, neurophysiological,
histopathological and clinical hallmarks, signs and symptoms as described in the
instant invention and as commonly known from state-of-the-art literature (see:

Igbal, Swaab, Winblad and Wisniewski, Alzheimer's Disease and Related
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di stribution of neurofibrillary pathology in

determ ned regions of the forebrain and divides the
woewsoparhol ogi c progression of AD into six stBOEEP2006/062741

(stage 0 to 6). It is a well established and

uni versal ly accepted procedLirf i n post-nortem

neur opat hol ogi cal staging of AD. It has convincingly

been shown that there is a significant correlation

bet ween an AD patient's clinical condition wth
Diqqgg@l'escfEt{qjo% alhogeaesis MTegmqutigé) Wiley & Sons, New York,
WeiNRSi, ORé o 1 9881 seith Hhe QQFfHS?pEBHyVMaEhaél’é St Abheimer's

obt al ned after autopsy (Bancher et al., Nelroscience
Digeaseertiumana Press; Totowag Newodersey, 21000; Adayeux and Christen,
Ep%l@%ﬁ@f A%vaglgs PIssa382) Frdr K8Wh8€to 8Prevention, Springer

correl ation between neurofibrillary changes_and
Prefsur Badin. cEleidalbergpallew ofrkhaP99%eeXounkind [#8%| apdefhristen,
Pr@éemluﬁcbﬁdWHB@P;%I“'Q'DI@QQ& P3P AEY) .BAHIA, PRideiberg, New

have been reported to predi'ct cognitive function
Yorkci 1898dkopoul os et al ., Neurol ogy 2003, 60: 1495-1500;

Bennett et al., Arch Neur ol 2004, 6 1:378-384).

Mor eover, a pathogeni c cascade has been proposed that

Thé %F}hv‘ﬁaélt‘%téq%m&ﬂ *Bﬁ%k@ta&ﬁba‘réfyé Qthheed?ééQﬁcﬁ"% of brains
final écurm es in formation of neurofib

aceyAN Ry theeritefia EFORq‘ﬁ?g by Braskiang @f?@kp(“%r@ébé{LdeBb?ak Acta

Ne@?dﬁétﬁbl ?ﬁg!ﬂc'éz CZ:ELQQQI\E B’itaatkhﬁa |e 6k agy /rét%Ht%baéxtent and
I evel saars et al urobi ol Aging 2003, 24:

d'SUT%t'OW Af nearefifrillasy Ratbelogyoln, defesainad &3@'@“&@ the forebrain

and RVigéotfe Hé@%p%%h(ﬂo&érﬁr%g?éé%léfﬁbkﬂb ko dix5ages (stage 0 to 6).
progressi on i ndependent the clini cal

It s ésé’ﬁ!'a??‘@r‘?,“ébﬁ@hQW%N%‘!erﬁﬁ@Y@ﬁﬂ’lew%aﬂroﬂ%‘i’%e in pest-mortem

neuﬂ%‘ﬂ)%ﬂ%lgﬁﬁ | Sfading oP%@%‘ﬁSsQfon@hﬁ%@ e n SRR ?r‘njat there is a
nment al | ness,” cognitive deficits, decllne i n ot her

S'Qﬁglﬂa@bﬂt‘ﬁ’iﬁt% betyereman A2 pagent s &lipigal copditignewith respect to

meRtAIN@BIS 2Bl AdYnilive fuhdtidinpSPHERE ahBathet B@rrespondlng Braak
neurofibrillary changeson which the Braak stagi

ng
stager | eki@inafk @ﬁ@érla}Htﬁesifml(@éUP%?r afll @ | UVgyroscience Letters

19@@1@1@%@2&@5 rét%”@ic%b Nl op&IHoE 206D BS: 879- 582) Likewise,
mor bi d condition of the brain, neaning that

- 9.
a ‘H’rfﬁiﬁzj?n fretyean prerrfibrilagy: ekanges B?dd'@ﬁWﬁln?l Gﬁ”'d'ﬁf ‘pathology

ha§%|eh%uﬁ& Q%s@lfer 'E?'a‘PC Wcda /I\F&erblét%'bl PAbhogEsSB3S364)2RANd both
donor staged 2 (or higher), and that therefore a

ha\b%n%?erbf’%oé@l@ §Pa§éeq0‘bé?99é"t§’e HE"P%’M@G"BQK%OW'OS et al,

Neeﬂﬂbwlzoloedlewm 180@NBERAPRIR I %@ﬁwwrdpfzo@ay 61:378-384).
Braak stage. In this regar

Motﬂ‘i’q"f%r érﬁqtﬁ?g‘i‘mcﬁéﬁﬁé% hag hees P’PHGF‘W H‘Lﬁil ing@lyes the deposition

of aéfaesh@rb.a pYiddusdd WA RUNTIESRESAT thbYoPRalibe ctaHBurébrillary
the clinical diagnosis based differentiation

tangles, the Iatter thus witnessing the precedence of earlier AD-specific events

at the molecular/cellular level (Metsaars et al., Neurobiol Aging 2003, 24:563-

572).

In the instant invention, Braak stages are therefore used as a surrogate marker
of disease progression independent of the clinical presentation/condition of the
individual donor, i.e. independent of the presence or absence of reported mental
illness, cognitive deficits, decline in other neuropsychiatric parameters, or the
overt clinical diagnosis of AD. |l.e. it is presumed that the neurofibrillary changes
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bet ween heal thy control donor and AD patient, but it

rather refers to a presuned difference in the (pre-)
woreobilzBsgd at us as deduced from and mrrored byPEI/EP2006/062741

surrogate marker, the Braak stage. In the instant

i nvention Braak stage 0 may 1r4$p_r esent persons which

are not considered to suffer Trom Al zhei ner's di sease

signs and synptons, and Braak stages 1 to 4 may

represent either healthy control individuals or AD

onpwhjcknitie dBpraldi 1§99 whkeste the aurderiing i angigciligferand cellular

paﬁ%ﬁﬁﬂa‘ﬂ%rﬁ%ﬁﬁ%@heﬁél"% 'He‘ﬂb@adefﬁiegﬁs(p?é‘qnﬂgﬂt&mﬁlﬁ&n of the
D. The hi e Braak stage the nore I'i ke

brain.s g16sNing 3hebee9 s®14aN0g| @tﬁgean@r@}(nﬂ;tr@@sesﬁntmbldeflnélon an

eafl?e?ksttaﬁedsy%&ﬁcﬁiagf&%”@m ﬁé{’m&bgﬁés@f thad% & Yondr staged 2 (or

neuropat Ogl cal assessnent .e. an estimation of

highRe). nsh Gt [thespretea domon ol Gipakistesriigean 610.As sgarded as a
cohths) MGﬂﬁ&uM'\ﬂﬁeﬁ%%’?pé?EdCt%“@éﬁdr@ ofaaﬁ)ﬁﬁ%ﬁg?@%ta'koﬁabé In this

gt ven by Braak H (www. al zf orum or val ues

fe%ﬂaﬁ%@'ffﬁfﬂﬁ%&ﬁ‘t betweeareontrad "F‘é'f'&‘@hé@d\?éfe@@ individual may
nof %@E@§§éﬁl¥n9e aheNQumeed! ik %ﬁlﬂtdé? &agnbdie Uééé’cﬁsdlfferentlatlon

btained frompatients are the reference val ues

Wé%ﬂ*b%%ﬁﬂhmgoﬁr%rﬂﬂmrcﬁ@eégeoaﬂ%‘&u@t iNeathe eeferefafipfesumed
dif@refE&S e Me hRRY q’ﬁ()?blé‘cé:tgftﬂé %Q Hedhib&d Rrsmelhd mirrored by a

i nvention conprise Al zheiner's disease, Parkinson's
surpgaigsearkaiinthenBtask Hfagesease, anyotrophic | ateral
sclerosis, Pick's disease, fronto-tenporal denenti a,
In Sheydpetast V%qu&neﬁfai%lsé@/ge @omaycmgaenh@gmwhdﬁh are not

corﬁféi‘!i@lkérdot'd/§t§1%‘|l fonf AN har sTabbadd 8ighsSARdNsFpRPRY,; and Braak
rgyrophilic grain denentia and ot her tauopath| es, and

sta,giep‘d‘l deghimay &eprasant dher healthpesondeldndivigials or AD patients

debéWthé['d?QwH@We?%%@cPﬂﬁﬁﬁHh&l% \Dél%c§ dg"éﬁea&?"from clinical signs
i nstance, ischemc stroke, age-related macular

andicynetoms oif, ARar Ebe epigher n&b‘ﬁoBfﬁ@&r%ﬁgauﬁ@aMe pkelnis the

po§’é|§i¢®5?&dlstpﬁéy-‘%hkcarfbeéﬁﬁp!dﬂﬂiéjb’v"A@ngr {HRPASK to 8BUelop signs and
i'pl e scl erosis. gresent i nvention discloses the

symam$ of & T, atﬂ%“%ﬂqt elogiral Assegpmessiich,an ﬁgtlmatlon of the

prdﬂafbfllﬁglemdtabaflﬁﬂ%@hl UhandedY of 4D 2k th@furﬁié}@”ﬁg ocf,ause of
the serine/ threoni neprotein kinase famly PRKX,” and

de@pntlﬁea ;5?%‘?’@[‘1?"9@890(&% givem %B@%He (WK’Xa'#fH”gB@(EQ} ic
nples, in specific brain regions of AD patients, in
Thgp\é@P% ©Hained FOFh HRNEH'S 318 mwafegeg%oﬁéwe# (fegresenting a

kné\Wwh flﬁ!aﬁ’t‘ht sBitagland BELYalles 68IHIRd $M Vr!attl’fén@@%tﬁe QhB&feference
and/ or in conparison to age-natched contr ol

valpﬁalrgpmgpgng mlnown disease status.

Neurodegenerative diseases or disorders according to the present invention
comprise Alzheimer's disease, Parkinson's disease, Huntington's disease,
amyotrophic lateral sclerosis, Pick's disease, fronto-temporal dementia,
progressive nuclear palsy, corticobasal degeneration, cerebro-vascular
dementia, multiple system atrophy, argyrophilic grain dementia and other
tauopathies, and mild-cognitive impairment. Further conditions involving
neurodegenerative processes are, for instance, ischemic stroke, age-related
macular degeneration, narcolepsy, motor neuron diseases, prion diseases,

traumatic nerve injury and repair, and multiple sclerosis.
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present invention discloses that the gene expression
for PRKX is varied, is dysregulated in brains of AD

W@ 2106428839 as conpared to the respective brai n PEQEPINS6/062741
of control individuals, in that PRKX nRNA | evels are
i ncreased, are upregulated |q5the tenporal cortex and
in the frontal cortex of AD patlents Further, the
present invention discloses that the PRKX expression
differs in specific brain regions of individuals
grouped into different Braak stages with an increase
in expression |evel starting already at early Braak

Thét;ﬂﬁ%n( Bivaaitioh- discRizdsWneh idenifiedliss S tve d'|ﬂFé>r"eﬁﬁ§? expression,
h the course of |ate Braak stages (Braak 4-6)

thepfizc_ftﬁﬁﬁﬂh%tntqgwattprt he dyisregylation étfrp%r%nec@t the sefipg/ threonine-

pro%fnf RhE5E $amAP FBRKRJ aftl dfftﬁePﬁ%@%@dhé@n@ﬁ?éé@tg{éﬂ@bRKX in
|'evel , when conpared between AD patients and

SPRGifiF \sammeles. But Sraciiic heailesAgiORE Gf #fl2 rRatients.alk specific brain

reg?éﬁg%ff’m@ﬁ/ﬁitfall’é "g?@upéd@rﬂ@%ﬁér&% BraK 8lgedl in comparison with
ferences that can be found at the PR rotel

ea%v%therlﬁn%/@ht A SOMRANINE ¢ nReRIMAtERLY i 8@1‘&‘1’%‘ mchnduaIs The

pre¥edt NnvORed ITRISCIS ST BRY IgRRkS ekpY@ sERINVTdY PRIOQ i Svaried, is
contained at high levels in reactive astrocytes,

dygfequtaiedties PEHRS - Abt patigats \@st ROMPESE Dot Hien rapRefitiye brain

red%n@élk%?céﬁﬁ@ﬂn@ﬁ\ﬁ@ué!?:t INﬂIan’R‘KerﬁEN'A@tev@@aFé)rrfé%@sﬁéd Sare up-
corti cal etaa | oi d pl agues. This dysregulatio

’e%ﬂatteﬁé" pREIE HRRER 0P saﬁ%'f'i‘ té‘ﬁof“t’ﬁ‘é' EPHAPY 9§ AanP?téQfEPsF“’the’

thea'ﬁ%éé?ﬁain'véﬁilb@ndn@élo‘é@@ that rtﬁémﬂﬂb(ngxﬁn%l%%ldﬁ @ﬁP&%Sm specific
parallels the devel opment of ype pat haol og

brain éﬁQ'PVSroéf'P‘éWtdé’aés QTQHP%'P\V%éﬁfqﬁRRRB% NBgﬁﬁd"”F%a" increase

in é%@@lb'nvlevél%tat‘t% BIre88 ¢ 88 c4A @baﬁls@?é—‘@{Br@‘éﬁnﬁ -8) bAd with a
the course of Ui sease. Eurther evidence

pragragsiye tﬂ%@?%ﬁédwﬂi) the eewdengft fate Braaly 6&%% |(§raak 4-6)
préddminhiie Bk RferidrieffdthPEédt®e the degenerative
phenotype in a Drosophl | a AD nodel and that this
t is acco by a rease i.n th

The Ol SRTICAR oy T de GRBR Gane: AfnstoPHipps! (el when
comperegr beéween m?]epamens farchkbytrol ivedipidaalS3blit rdse between the

. . i
d|ftr?gtgliﬁtt(:“llg‘f‘)a(ra]a%cI §tg eQ ?%D@Qg%r%gfgg)grtg nSﬁé%lﬁ‘sgt?ggglt %Wgﬁ@ncae% tqtat can
be donod natl thﬂoﬁ@ﬁ@hcﬂfytmn develn Iaontrast eoothe PRAXOIMINYdividuals, in
bré?ﬁ‘é%@t:lrﬂehé’“l’r%lrﬁ’ﬁ@ bQ ﬁ\g t‘ﬁ@slﬁﬁﬂﬁ oté"t:’\I |§C68n€t‘é|ned at hlgh levels

ol ogl cal events and therefore
in reagtvecatt r%cyée%nagtwgutaa?@@pdf%q lQqRlizegSHiLh (G168 iRstein within

pla@md é&‘b@ld@@@eabtnﬁétedW&hbrd@ﬁbecdﬂt@ begedobier apAUicbAscal beta-
amrg{g)ld Baques tijt y%lrjefgouae grllweorfa eV$RdK)%egéc’r$es expregs%r(? and the
changes in levels and localization of the corresponding gene products which
parallels the development of AD-type pathology clearly reflects a link between
PRKX and AD and is indicative for the progressive pathological events in the
course of the disease. Further evidence for this link is provided by the finding
that the Drosophila PRKX ortholog pka-C3 accelerates the degenerative
phenotype in a Drosophila AD model and that this effect is accompanied by an
increase in the pathological phosphorylation of a mutant form of the tau protein.
More specifically, the pka-C3 kinase increases the phosphorylation of Ser214,
an amino acid position in tau that has been demonstrated to be abnormally
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experi nments have been described that denonstrate a

rel ati onshi p between the dysregul ati on of the PRKX
w@eme/1288pY essi on and the changes in | evel s andPCT/EP2006/062741

| ocal i zati on of the correspondi ng gene products and

t he pat hol ogy of neurodegenq&gtlve di seases, in

particul ar AD. Likewi se, no nutations in the PRKX gene

have been described to be associated with said

di seases. Linking the PRKX gene to such di seases

ph%ﬂﬁr?la@@d\’lmﬂie%i%rre #RKeX nﬁ%bé Raudhmg ﬂ%‘l\ﬁeoaihdthe cascade

seases. i tionall nki n
of MeTaeulAbPalIaes ca B aeIRading i ALl RBYDeEsiPrs ey Fenresent a

prcﬂﬂllshfgetaiﬁewarrlhe\ldélletﬁlddt@np@l% dbvéliopynenit o strmaiatm%ttule based

tnefSREichh ornhABn Hhd 1otfe! airBlEORafar e, Ay Tg Pgate. no
expenrmgets bave Ibeeb_rqlaqsq:rkbedmhat Censugirate [ayrelatienghipetween the
dyécl'ggﬁmtfo‘ﬁnOPQEe upRkixt éeﬁ?re%éggﬂﬁt 'agdel\ﬁ%l Hﬁéh&é’s ih Olevels and

nosti ¢ monitorin ersons under goi ng
|°°?f'§%t*ﬂ‘?ﬁan9 they ?ﬁrémdén%sgﬁﬁﬁl pagdwhs tQ"I’é’ the pathology of

neur@@%bbﬁéﬁé!t\ﬁeoHls‘é%séspl'recba‘iﬁ@@bt'IAJD u_q(eawse no mutatlons in the
r odegener tlve

Q8NE TTaveLheet reaPaBRd da e aB5dciaii RitnorpidihSoapas, Linking

thecBﬂM)g gkae tBFé(X:hadrseaées tosﬁfegslmempwag}sptrﬁer aligpfari thecdiagnosis
] h

an?rﬁégtngeﬁ'gc't gf‘ oraI élgeggéée tg%éthc{“%lﬂ% ﬁ]k%C%:\?IgKS( ‘??1 pathological

events prsanng a"@ﬁdYtQ?é'YatWﬁ@acwraﬁeOfs@lj rrovides the possibility of a

treQﬁH@ﬂeﬂvﬁtthﬁmpr?&\?e?rﬁ%e' mutﬁi?o(nTSf O Patdlogy AN SnRInt which

Neur ol og 981 92). These brain Tregions are

W"hB%talpy"PQP&FW@J‘QW’?%’W%@@%%@ frthedd AR PeftnGonsequently,

therrq)"rewnﬂ‘ uﬁaémtctms (33138 @til&pl R Aisgr otic \e@a}udtmr aforl ldtagnostuc
n.contra

mondaR GH- PP RS rd e U0 A TeRlmaft. Br oroandhis 2 Wi 'as for tne

identification axiich tphedispositioh| tona rreoded enaratiye i diseade, andparticular
reserved from neurodegenerative processes. Brain
tissues fromthe frontal cortex (F) and the inferior

Thé §FRSER! inGORGiGH disElos¥s £\dyBaRldupatich 81 dgneaé@dTﬁbqaﬁﬁRKX and

controls were used for thé herein disclosed exanp
of itp 9eBgUIRANGES NP esilicPERIRde gl si QfsA'quart@é‘b%H&?WQ"S W'th'n the

inféfiénstefipgdiralonopad/ Bk tenadvhiimdli @ariekoduet ship @G‘arﬁpus and the
S tive r

amBHRE af€ sUBleft 1 AeGRR Ve, PoREReY it B TRV Pt Annals of
Neagyegy ,1981e 1ithi&at108H Tbassejrbeamarergaommcarefmdsﬂtgmmmlmgd in the
pro%reggfn?gthbgﬁilhg%aﬁdﬂ% ﬂeﬂﬁgﬁga\éeeﬂdse&%&dw & selective
vulnerablllty to neuronal loss and degeneratlon |n AD. In contrast, neurons
within the frontal cortex, the occipital cortex, and the cerebellum remain largely
intact and preserved from neurodegenerative processes. Brain tissues from the
frontal cortex (F) and the inferior temporal cortex (T) of AD patients and of age-
matched controls were used for the herein disclosed examples. Consequently,
the PRKX gene and its corresponding transcription and/or translation products
play a causative role, have an influence on the selective neuronal degeneration

and/or neuroprotection.
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a predisposition of devel oping said disease, is at
i ncreased ri sk of devel opi ng said di sease, or of
worwetizesing t he effect of a treatnent adni ni st BCEEP1006/662741
subj ect having a neurodegenerative di sease. The method
conprises: determning a Ieve} an expression or an
activity, or both said |evel, expression and said
activity of (i) a transcri ptl on product of a gene
codi ng for PRKX proteins, and/or of (ii) a translation
In Qﬁ@%ﬁbcpfthé ||9\%Pﬁ|0910@a@t9resoé ndthdd %W%é‘gﬁlfsln@’&?”p%gr%stlcatmg
(r1i) fragment, or derivative, or variant of said
a W&%@SQW? YE ersetaﬁan§|aa§v@ﬁcbr<zfonﬁ$ermwrag whebher a subject has
a &EH%‘pB@ﬂ ofnrQﬂhéfi‘éI@ ﬁ'\‘éthi‘atd@BQs&O@péf |ri'é£ilea°'s"’édj risR\6t! developing
ressi on and/ or sal activit said transcription
Sa'Sr jserse. M Ffanoritering theneffeet ofra Hﬁéb’ﬂ@'ﬁt adfmjnostesed & a subject

ha\ﬁnhﬁggeﬁ‘éuro%bbﬁé‘rtdt*b@ Qise%8ki aHe WHBAT cdpAsES! %Féiﬁﬁnmg a
ue representing a known di sease status (patient)

'evﬁhd%re)mieaS'Péf aF e @acliyity,eOF R seaid leyeh R¥yRASion and said
acth\ag/ 6h(|§5§¥é&§sc§i‘b@i6hr&bhucta6‘ﬂé @enb%cﬁhﬁ@?@rr PR&KX H?Hté‘i%s and/or

representing a known Braak stage and anal ysi ng whet her
of §Ria tnagiatiogneroguctaf a8 gane ¢edipgifer \?A%K%@rotesnsw&r&/@rdof (iii) a

fra%m@f&ddér%aquvb%?ﬂ@ﬂﬁﬁt YPS A tFFRCRDEBR P drahsiaMIproduct in a
eal th status, and/or is simlar or equal to a

Sa'?“@f%?%ﬁ%@d/ﬁloﬁbsfﬂ@p?‘é@@ﬁ*t ang camMaRsing tRiddavel. exarasgion and/or

saidgEtRiityl &F §é|H‘tFéHsc‘Fi‘b'9“Bﬁr;ﬁ@dh9t Qnd/%fr%ra?d“%n‘é%tié% product and/or
represénting a known Braak s an

saifdn ?Q‘B?PbrijrW@tt'VQa‘?rdV%rlﬁﬂtetBPTQéstoaa ﬁ@@(@mgﬁ&ea{qmgsentmg a

kn&hﬁ%@s%%se%tafd%a%@h@ abetd a'réfe@énéé‘%l@%ﬁ%@rééeﬁﬁ n@fa known
devel opi ng signs and 'synptons of said di sease, thereby

hegith §atys HgoRIrOl)r BRMOE o Gatafatenesi valHe JPBE@Q@H@E&& koewn Braak

sta@'esﬁﬂf%nhﬂ/sﬁfﬁ dheutiregdid 18VeldgidbMsBiddciia) rke{/aﬁ@d dis altered
ubject is at” increased risk of devel opi ng "sai d

comeaf%é@@@fmw YR ERPreshRting @ kAgwn| healths gkatus and/or is

smh@‘r@ir%c{n@l 'Ec?ﬁq'leféreﬁ&e VBRIRY fd?@géntﬂ'lgsykﬁ%% A8eh$d stius and/or
te to a disease afflicting a subject, that is

is sinitary comantediite enJefasenag valve rﬁpﬁﬁﬁﬂné'é‘g a|knpown Braak stage

whid ishat m%ﬁ&ﬁﬁ)tn thlah 8aid¥g8)bEORad §aidiir68egeBhlitd] difease, or that
nmonitoring t progressi on of a neurodegenerative

saigj gubjgst ji% af @Gl'ﬁ%s(ﬂd rigk| @, dpveloppie $ignsn ape gymptoms of said
dlséﬁtéé Vtﬁe‘{eb)@"dl r?%abigI pr&Y R sticBXiRG &suld %@u%@bgﬁie‘#atlve disease

activity, of ranscription_product of gene
in &gid ﬁg‘bﬁﬁt PRIG@tBF’BtnéngwéNhﬁ ar gaigrsybiegt is ?F dnereagpgnrisk of

de@él@ﬁiﬁ@ts:ﬂ& n%ug&ﬁhﬁgé“rfé%ﬁ\ge B aBBK¥h B i “in %ﬂgélﬁbc@frefers to

I | I a fragrrent derivative, or variant of said

resuitgrefcthep & dtsr%daﬁis dar BFdBEMt’eMeéos%lﬁ’ﬂﬁ%ase afflicting a
subjBERItReCisftb ¥Ry, said disease being “in* a subject.

In a further aspect, the invention features a method of monitoring the
progression of a neurodegenerative disease in a subject. A level, expression or
an activity, or both said level, expression and said activity, of (i) a transcription
product of a gene coding for PRKX proteins, and/or of (ii) a translation product
of a gene coding for PRKX proteins, and/or of (iii) a fragment, or derivative, or
variant of said transcription or translation product in a sample obtained from
said subject is determined. Said level, expression and/or said activity are
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said subject is determned. Said |evel, expression
and/or said activity areconpared to a reference val ue
WO eprasssnd i Nng a known di sease or heal t h st at usPOI/ER2006/062741
known Braak stage. Thereby, the progression of said
neurodegenerative di sease in gsaid subject is
monitored. In still a further aspect, the invention
features a nethod of evaluating a treatnent or
nonitoring the effect of a treatnment for a
comear%@gemeﬂ%en%vah@e@@ées%ma snaynddseask Ar hgalh status or
a kdwh: BERHK SERILNTRErGH, ARE! brddres §.'bnbef haidi fedrdd8benerative
expression and said activity a transcription
d'SS%GLFEﬁatﬁS‘é’Jg@tn'é fﬁ@@'tqudfor PRKX proteins, and/or of
(ii) a translation Product of a gene codi ng for PRKX
In $tigh @ Adrthem@sgechf the |'P‘jef&'qf‘r dgawiies armgiqd, afi ewaluating a
trth’méﬁ"i’tr o’ NinoRitoRiAg OIthter WHiet | 6f 120 rRtmbhfTek 3 | urodegenerative
product in a sanple obtained froma subject being
disepgat eIMPHFiNgadeteAnitng @ lexg]. APEQeSioN O R 8stivily.oer both said
leveRl gkp6sdi¥h lhd é%fldté%ft bn?%'f‘él)'aetfﬁhscr‘?ﬁmfrﬁﬁﬁid%t 3re geidcoding
activity are conpared to a reference val ue
forRIRKX psptaing andabah(idiastrasslagpnpraduet aft 3 gage goding for PRKX
prdf@i‘?n‘é“ aRbAF SRS fradgh®d R r @isAVHAYS Ner H‘r‘i‘aﬁtr&aéé'fﬁr’cffanscnptlon
for said neurodegenerative disease. In preferred
or Hapsl@tigerRrodugleinjasample optaised fionpa %Li%e%tctﬁ'vg treateql for said
disBasé. S@idjlé\%\(ebx&'é@sﬁﬁi 8r @Sfd ‘ébfl\\’ltypfor( b%thasald level, expression
transcription product of gene codi ng for PRKX
anghrgiidi activiin @re reasmpgrned) t‘h g rrafegeaw offlye JgnEesesting a known

dlsﬂﬁﬁé §PHdHN QatBRKSr K ARwis BB/ Stadef (He'réBy %valuating the
fragnent, or derivative, or variant of said

treatmenrider seidorewrdeaanelativesHseaskduct in a series of
sanpl es taken from said subject over a period of tine
is conpared, in order to nonitor the progression of
said disease, In further preferred enbodi nents,

sa
In g prefetred RBPOUMeNt; they st e¥PIessiam ofibe ACtiiive °<5fb°th said

levefaf dSSHT®| Rty AT (iNg IrardseripBibn G1HOET oPBejéd 88ding for PRKX
enpbodi ment, sajd |level and/or activity is deternined

profeingy andiat off(fiba teanslationAroAuat b gefieicediader PRKX pgoteins,

andoef 61 (BY 4 heagmahel beVRirivatine, rPyeashOBf 38w dOtrafidérdbtion or
activity of sard transcription product and/or said

t’af‘?'é‘ﬁ‘gf‘é%’PGHCtp'Po%IéEf'e%fOf@R@P'ﬁﬁéla'&ﬂ" frog paigdgsrhiest over a period

of €iffd Vetldoviifare@! irY dr@NtS .mbSitdMEHE PPEGreskN of said disease. In
up re%ul ated in sagﬁl es obtained from AD Iloatl ents as

tatred e aRpRimentsh SaithBePIPFLIAGSEIRSOR draqdment prior to one or

mowfoff @éimgaﬁbmﬁa;ﬁﬁenﬁgst Frpiletpéi’f(ﬁﬁ@lspre'f@fre&@ﬁ'%cﬂmeh'ﬂesald level
express] on and/or acfivit he transcrlptlo

a"‘ﬂ/PB@GEY'tHﬁJI?'%‘P”I“H@q bafose éppﬂt%r%@@agpeﬁ?&@@%lﬁd;”@fed

its

It is preferred that said level, the expression and/or said activity of said
transcription product and/or said translation product of PRKX and of its
fragments, derivatives, or variants, is increased, is up-regulated in samples
obtained from AD patients as compared to samples obtained from persons not
suffering from AD, control persons. For example, the expression and/or activity
of the transcription product and/or the translation product of PRKX and of its

fragments, derivatives, or variants is measured from samples of patients and
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fragnents, derivatives, or variants is neasured from

sanpl es of patients andconpared with the expression
w@eaborssarti vity of the transcription product BETEPR2006/062741

the translation product of PRKX and of its fragnents,

derivatives, or variants in agsan'pl e of a healthy

contr ol subj ect (reference sarrpl e). In a preferred

enbodi nent of the herein clainmed nmethods, kits,

reconbi nant ani mal s, nol ecul es, assays, and uses of
CO'!Tﬁanqutarihel??ﬂPéﬂﬁ'@ﬁ angherdactivy ofethe EﬁGISCEHRitOé\ produict and/or
the ﬁ%ﬁﬁ%ﬁehe&oﬁ%{cﬂ &ﬁPRR@(aacgggb;u%gﬁ%g&eﬁ%’ &é?ﬁ/am)eé ebNv&fiants in
a spmnleof edhealthy ¢anjfrad Supiasct éraference safeplehe PRKY gene

coding for the protein of SEQ ID NGO 2 (UniProt

pri mary accessi on nunber 043930). The am no acid

sequences of said proteins are deduced fromthe nmRNA
In gegirfatred %'F‘bSE@‘FTB fothe herein glaimad coethadsortts; Jecambinant

aniﬁg\}'@‘ ﬁ@%@ﬂ@@%éﬁay@eahé%egcﬁqﬁé' Iﬁgta'h‘t"?Mrﬂloﬁ%id)$3{KX gene
Ensenmbl transcri | D nunber ENST0000031 1978. In
anq Wéoqel’fﬁ dﬁtrefﬁﬁe(?f’@ Ey e bRk aenscoding fantbatreteimrkREQ ID

@'ﬁg%éﬁfé’fksaé&asts% HUﬁl'b%f 5381 ). Slﬁﬂt’r?é“rﬂﬁﬁﬁre$Eﬁaa|y|:bé\|9eft5rred to
resentlng the codi ng sequence ﬂcds hunman

usphe RIRKBraene ce H@chrv@leyprqtﬂ'“t Ak SER{Bnk rR/éHf‘lpdﬁt primary

ac&fﬁs‘i’o@%‘r‘rﬂf&e®4€990) | $Ré adRfho asidt Bsq@@ﬁdasl %f%mqsfs&ms are
herein. In a further preferred enbodinent of

dedhesed frog) HarBRNA SeE48NCRS OF SEerBn%Pné*n?f ém"ﬁﬁh gorrespond to

the@b@%'s%ﬁueﬁéé@)(ﬁ Géﬁﬁ’aM@%c@ésnbhenuﬁ%@tBGGM@?@ 8f:Ensembl
sai d neurodegenera se or disorder

trapsoniRd IRenurgbar 5@‘%@009931 §87§i 'é‘u‘lb‘jee'ﬂﬁt@% @fgf@freprqmpodlment of

theSingBAtiIEN P FRYX RIS TReffs ®) tﬁ@emmé.c%&ku §ea§@ncést SE® ID NO: 5 0r 6
preferred that the sanple to be analy nd

repfeseitinch e Fadisg| seaueace ens) ﬁfeh@mauw%k%pqn RRKY. ipspectively.

In tHeS Fit@adt meHﬁbn@a%%@éueﬁée@@?’é/ “z8ldted” dechéel@%eiscé}ﬂployed
al so conprise cerebrospinal fluid or other body fluid

hegeir| udi ng saliva, urine, stool, blood, serum plasma,
or nucus. Preferably, the met hods of diagnosis,
prognosis noni toring the progression or evaluating a
treatpent for a neurode eneraglve di sease, accord|@% _
ds, kits

In 13 tusthernerefgiredn famadiment afl phephegeine Spimed. Jpg

reo@&%.ﬁaﬁﬁammgd@om&i@é ai@sh?/é ead sk of P limstanf Pivention, said
i NSt ance, r@/gfl uids or ce renoved, collected,

or
ey e PaaratH6 180 PR OIoB STy ARG AT S digBRES AN Said Sublects

suff&r HOm. digné Wht Ry MbrisesfrAgheifId deBase. sai d
reference value is that of a | evel, of

It is preferred that the sample to be analyzed and determined is selected from
the group comprising brain tissue or other tissues, or body cells. The sample
can also comprise cerebrospinal fluid or other body fluids including saliva, urine,
stool, blood, serum plasma, or mucus. Preferably, the methods of diagnosis,
prognosis, monitoring the progression or evaluating a treatment for a
neurodegenerative disease, according to the instant invention, can be practiced
ex corpore, and such methods preferably relate to samples, for instance, body
fluids or cells, removed, collected, or isolated from a subject or patient or a

control person.
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expression, or of an activity, or both of said |evel
and said activity of (i) a transcription product of
wo bmegessed codi ng for PRKX proteins, and/ or of BCT/EPB06/062741
transl ati on product of the gene coding for PRKX
proteins, and/or of (iii)_gz%fqgnent, or derivative,
or variant of said transcription or translation
product in a sanple obtained froma subject not
suffering from sai d neurodegenerative di sease (contro
sanpl e, control, healthy control person) or in a
sanpl e obtai ned froma subject suffering froma

In PEHRSIBESTRREAL bMdoiMEARSE sdid rBfdrehes | HludiZN@al®IF § level, of
di sease (patient sanple, patient, AD sanple) or froma

expEession. it Af a’t‘"déﬂ'Y\‘Bﬁ By Qﬁkh é’tfaiﬁédv\lﬁ‘l"@h apgySaigr petivibr of (i) a

traﬁ”&yrlﬁlﬂin DrdARSt bf PR YRS cBBifgS TP PRKX Yrotdihs,| Bnd/or of (ii) a
erred enbodi nents, an alteration in the |evel

ef
traﬁﬁ'&ﬁ'ﬁf‘ aiﬁqu\ﬁt‘if %/%"eeﬁﬁﬁ'é‘gsf‘lfn P&K% R’Péﬁiﬁé’r |a;!?fj{'an°f (iii) a

fra§RALCHr &ﬁrlﬁdﬂﬁegﬁﬂﬂaﬁﬁﬁi 6‘935@rtrfr@'ﬁﬁpﬂbﬁ@'t%s@é’t%rpbr&fuct ina
a translation product of the gene coding f

Sa'BPlﬁ abiaingddfrem Gt sé’bﬂqcégﬂ%htSUffo'"QeF’io%tﬁ% nQ#rodegeneratlve

dls\éﬁéé S@ént%'lesfaﬁ%le' Boﬁ‘tréla'ﬁ’ﬁbﬁh‘{‘%bhtropbelts'ofﬁ? Bein Qlsasl¥ obtained
taken from sai d relative to a reference

frOVh|qJesut§9¢te§@ﬁﬁer'ﬁg §roh ofin nREEAdag cgeEatiNe (di89Ase| in particular

AIZRRIRERS diskHsealpRticAt dhAPIO SpAtierd! ADF egrnﬁﬁal)%r ffém a person with
i ncreased risk of becom ng di seased

a definesh&yankratapfevhicde 24 SHHPh‘Uumi"rYI yomufﬁeﬁ fram; gigns and
symp&Ines beAdpenbodi ments, an equal or simlar |evel
and/or activity and/ or expression of a transcription
product of the gene coding for PRKX proteins and/or of
a translation product of the gene coding for PRKX

In Prefeltdts B dmedits,a ahr aﬁmton (Prli Her laia i é(@d/oﬂfactlwty and/or
vari ant thereof in a sanp , or tissue,

expregsiPnost & HEMsFrBeR %’88}-‘%‘%:1‘” rtBPaQ?R‘/% qagling ¢ @f é’r%‘ﬁ%epro"e'“s

and/Rr & of ®BRERBH Iph8d@cthkdTans gisln%e@t&ﬁnétf@lt PRKX pioteins and/or of a
neur odergener ati ve di sease articul ar Al zhei ner

fragmeatser dRHVRUYS Pl VaHAD g)e’eP ! @atREPle 8?%’996§'§§”90P’ body

ﬂu.llrt@geﬁsr&n Sid ISOSIe%W@IthK/é&K PlefbpSE ValudireprssRGMtingtd) known
ai d neurode eneratlve di sease. |.n anot her further

he%‘n”éisé*"}t%d% OldF3rBRIe) BRicaIRPaR HRINGSIT. Of PIQGNESIS, or increased

rise¥Pbessmiy aivdassd agth a(Inburafe@ntef@tmcmsahs@np&lt.@dlaerfy AD.
of the gene coding for a PRKX proteins and/or of

transl ati on product of the gene coding for a PRKX
proteins and/or of a fragnent, or derivative, or

In fldtHeR PrefdhRdEombiodime seMahaqual lor sildd I@9gEandor Retlyity and/or

ex&ég%gnggkaég%;hg r?ch’{g ce:tCtof t‘ﬁleagtgler\{ee éo%lr?g rf(e)r %I%Qﬁ proteins

and/or of a translation product of the gene coding for PRKX proteins and/or of a
fragment, or derivative, or variant thereof in a sample cell, or tissue, or body
fluid obtained from a subject relative to a reference value representing a known
disease status of a neurodegenerative disease, in particular Alzheimer's disease
(AD patient sample), indicates a diagnosis, or prognosis, or increased risk of
becoming diseased with said neurodegenerative disease.
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Braak stage which Braak stage reflects a high risk of
devel opi ng signs and synptons of AD, indicates a
wa@le@gnessrs, or prognosis, or an increased ri sSkP@OFf/EP2006/062741
becom ng diseased with AD. It is preferred however
that said varied, altered |eyel, altered expression
and/or said altered activity of said transcription
product and/or said translation product of PRKX and of
its fragnments, derivatives, or variants, is an
In bR6{HERSErthaP p‘r'@lre‘?ﬂa‘t'f 8ibBRimé Ak, FHneESﬁéleQr SIFRP4H 18581, Sexpression
measur ement of the | evel of transcription products
andyof Astividy oéﬁptr@@%qrmoef produchehthecgene goding for@XPRKX proteins
an®oplotiaGahsial6h fp%(‘i’@é{ dfith@ gﬁf@é@dlﬁ&tf@ﬂ quhkf(cﬁfbﬁems and/or of
subj ect using a quantitative PCR-analysis wth prinmer
a fragmemaor siesivagvanpr vayashthergehin 3 semalpcelle @rdisses. or body

flufid’ Pafrfd¥ FroRt é"sﬂ%}bc@YeFa?‘é@rtéea Féf@F@rﬁ:{e‘ wiuenepfeddMing a known
extracted froma sanple a su Jhect Pri mer

Braalnistags mdneh (Bsaak| stage reflecQE@ [hneaiskeef deuelgping sighs and
sy &f(AY) wRﬁcét@@ 4 r!ﬁé%\ﬂfs% NYERFbGFbsi®Ubr %'nsi‘théJh%rd risk of

priners generated fromt sequences as di scl osed
be@qfelngn@ﬁawed WitbrAPon can be used. A Northern bl ot or
a ribonucl ease protection assa% (RPA) with probes
e

It ig pagferred hewexer thajssid varied) akered Igypl. iakigred expreasion and/or

saidUitdiel fRRivRY SFYi@® radncABASH pPod U@/ bPE AN PANEHER Droduct
means of _Chi pbased m croarray technol ogi es.  These

b
of iaqdesf §Fef’¢<9f6ﬁﬂtst sariygsi¥es opvariaatsy 181@n InGraaggean up-
reduidtidreee Sanbrook and Russell, Ml ecular Coning: A
aboratory Manual, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York, 2001 ; Schena M,
M croarray Biochip Technol ogy, Eaton Publi shing,

In Préfefded &hbodRRénts, Mefreileat OF tA8 1eUBLIBP &aPd¥ripBor Roducts
det ectl on and neasurenent of enz%/lrre activit

andyiog Qf orfessignaefstie gene;spPding fRaf&itX aoﬁﬁtel'%%\t'? fgrformed in a
saMBI2obhded Tis idnsapfecPistlFa §eamitatvé PERAanalysis with primer

construction and the use of priners and probes whi

ch
cogppatigng e BPliesaidcoene SQEF@"’S%W% frem cDNA' Gbtained by

revier §6 'ieav seripdionV f lFﬂﬂ'Asei(th@étéﬂf froas adisafiphs est bns%"éct Primer
resent invention, The_ ol |%)nucl eoti de priners an

cogpRRions A7 a5 1PN du Spci N 8), 208 given %Fé@@@ﬂﬁ ('V) of the

instaritl IHWeRABBAEMWut ABENELHEE, pﬂhe?@cbé?ié%!e‘defﬁ)lﬂrbsthéné?@éuences as
The invention further relates to.the detection and. the

disglasgddnitb irgtashinyentien &2 boﬁ:Pae%e%MH&m blpt or a ribonuclease
proté Qe AL Sa 2 (RP KR WitATirobb b @peefiic fupsam §éndlcanetsd bé applied. It

mlgrlﬂl t%?trﬂm%?lb%og}e%rrgcrjItger%galsdlreatpgﬂgfnptloneproducts by means of chip-
based microarray technologies. These techniques are known to those of
ordinary skill in the art (see Sambrook and Russell, Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
New York, 2001; Schena M., Microarray Biochip Technology, Eaton Publishing,
Natick, MA, 2000). An example of an immunoassay is the detection and
measurement of enzyme activity as disclosed and described in the patent

application W0O02/14543.
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conmbi nations. PCR-analysis, a nethod well known to

those skilled in the art, can be perforned wth said
w@eooaaesseonbi nati ons to anplify said gene specPdT/EP2006/062741

nucl ei ¢ acid sequences from a sanpl e cont ai ni ng

nucl ei ¢ acids. Such sanpl e By be derived either from

heal t hy or di seased subjects or subjects wth defined

Braak stages. Whether an anplification results in a

speci fic nucleic acid product or not, and whether a
Théﬁmfbtn 50 Fbidtes fd1tnd BHREtRLGRIM &fd 9#3 a8 ¢ pfimdi8tand probes

may be indicative for a neurodegenerative disease, In
whighr @re wriaue tohéhergtudleigi geids sequenees. t ofe fiagmantsoer variants

thePEOW | Q@SdlgHSESd Clna“i?l'\éj ;ﬁ%@b‘ﬁﬂ‘?ﬁwﬁentﬂid gﬁﬁ‘é‘%lf’dﬁdu%?eotlde primers
prinmers, and probes o | east 10 bases in

anglrt pObest FAB E@)d'laﬁ@%(fpgéﬁ@aﬁéq\’!éhcQQOTQ§§éf‘UI | Biauminescent

matghet.eet&Cfraaaeae{.v&eaﬁoswﬁ@éé OheaitlcHia! furthél GRIdiEs to the
ynor phi sns in a given sanple conprising nucleic

de@@tlens@mmﬂ:em@h@@ e TUF eifHIGH SeAyepeeasebirrgmeats and

var‘i\éﬁtg RREBF easing! %Hd’%p@cﬁﬁaﬁﬁ@onheleBﬁﬁé' FHh'érrs in appropriate
| zhei ner' s di séase. This featlre has uti or

C°'@@U@t'@ﬁﬁn§9%@na|mb%§é€lth@|da\gﬁﬁs|ﬂlqym é%ttboswsé(fltqdam yhe art,

caﬁ"b%opéﬁoﬁﬁéd fvﬂ[ﬂ'r%bloobrn%éf' éomﬁ’rn'aﬁSﬁ§ tBoém@%xsﬁHegene specific
exenplarily described in Exa urt hernore

anpl e
nuglejcgeid ﬁ%ﬂ%‘rceénfrﬁﬁ't ?WQWP'&n@?@@'@%r%‘P'@@%@S aSuch sample

ma&rt?é"ﬁém'écpﬁltﬁépﬂkdﬁ{ hé’éltﬂ)hgr 8RB8sEQP LR ctLHr B¥¥cts with defined
proteins and/or of a fragnent, or derivative, ‘or

Br%hv stages ofVhether an @ﬁb‘?'ﬁ'lciatjﬁn;w%\‘ﬁ:tn a #RErtic nyrleiceaagiy product

or Abt,afid Whitheétf a SRidind dtedrsdifer&mnt IBh?ﬂﬂEén b%ngl/)féﬁnéﬂ of not, may
fragnent, or derivative, or variant thereof, can be

be irdicetivrifarsa pguEadagenRaritivesdipeass, iaarlipular Azhgimer's disease.

Th@8d{Hy irfvRtiBal ﬂ%vﬂi%%aﬁuclgt@%ld%é@tyénd&n dﬁ@%ﬁ%l%ohﬁ@ prlmers
amount of bi ndi ng between said protein nol écul e and

ang,Arppestadi At RSt btPasestinelength o &niherantire coding and gene

seGh¥RISRANRRFIICor’ el AafdctivR: ofBERBt mEtating Hﬁhnﬁﬁgﬁnhucleotide
[ abel s which are attached to €ither the anti - ein

POYMArBRIEINSOIN 2 Lvefh FRAMPI&nEPHBHF NghNEAlels A ts(qaé}uences to be

exafiried?’ @hfdm rﬁQ?' Bed¥ssddla@ddifitP e tbBege e @ifive dlseases in
affinity Iiga may be used. | nmmunoassays which

pavﬁ@uﬁrd‘\lzhemﬂé élsgaSELT@Asfeawgt'@swtﬂ|tmf%r %‘(P'%@'ﬁerfap'd DNA-

ba§@d3hfbl'@6§ﬁc|18§t§n prEfcr 8952186 iQTHE HeFatSét & kit Pridirs?ior PRKX
see | ow and Lane, Anti bod| es: A Laboratory Manual,

arwmeﬁrimgeww i EXapaleof (Vikr ess, Col d Spri ng

Har bor, New York, 1999 and Edwards R

| munodi agnostics: A Practical Approach, Oxford

Uni versity Press, Oxford; Eng Iand 1999). All these
FUFBRHERieo 7 IPUENAIA/QE 8N RSV SDOIY SiRSPBYRA ol transiation product

of the gene coding for PRKX proteins and/or of a fragment, or derivative, or
variant of said translation product, and/or the level or activity of said translation
product, and/or of a fragment, or derivative, or variant thereof, can be detected
using an immunoassay, an activity assay, and/or a binding assay. These assays
can measure the amount of binding between said protein molecule and an anti-
protein antibody by the use of enzymatic, chromodynamic, radioactive,
magnetic, or luminescent labels which are attached to either the anti-protein
antibody or a secondary antibody which binds the anti-protein antibody. In
addition, other high affinity ligands may be used. Immunoassays which can be
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the format of mcroarrays, protein-arrays, antibody

m croarrays, tissue mcroarrays, electronic biochip or
w@e@ba2ss7Thi p based t echnol ogi es (see Schena MCT/EP2006/062741

M croarray Biochip Technol ogy, Eaton Publi shing,

Natick, MA, 2000). In anot_hej3 aspect, the invention

features a kit for diagnosing or prognosticating

neur odegener ative diseases, in particul ar AD, in a

subj ect, or determ ning the propensi tl'y§

useg gmltgq}g,g,g iEASHSs, Wgﬁjg[rbblpts( and ofleroiechniques known to those of

ordiRaFy0SIGE SRR bV (f%eg'l-?’&"[’&ﬁ and"L&¥Y, LA S Rlie £ Da LQ!boPeftory Manual
noni'toring the eff a treatment adm nistered to

Cold,Bpeig Pﬂm%r\bph@agorﬁemaé@%ﬁa&(aﬂu%"m laglaer, New York, 1699 and
EdRArdd Rl o dtitagicitésKial pEReR) ﬁbBEbac(hab)@Brd gﬁﬁieréﬁﬂe Press,
reagent which i s selected fromthe group consisting
OX(QTF Faglpnsh J 99RXtAlljthase detectiamdeehmiauem "‘pﬂ’)’o@iﬁ@tbeoq%mpmyed in
the NorRfRe oqoth@%:-fr?éyéoR@foFHlHIéﬂd}% ('a'n)ubf)@?g‘?ﬁ‘ltc?oérr@\}s tissue
detect a translation product of gene coding f
MiGFRAB(AYE o LECHONIG AtPCHIP Pé&g@ﬁ!%chtﬁhbaw &qhnglqglggm Schena
M. OMl%é}r‘éf‘tB:M@h:BrTéWnbﬂi%y, atSipthblis RIAGC N'al%k OMAO2000).
translation product i nstructions for diagnosing,
or prognosticating a neurodegenerative disease, in
particular AD, or determ ning the propensity or

In eﬁ@@y RRPEEL, ARe QhventiiPicdtlirdsOa RRVBF @ﬁ’agﬁ’ib"srhgioﬁhp‘i@mtlcatmg

nmonitoring the effect of a_treatnent
neyodegpNAraiyeadisgaess, i§r pamicHtar APt yn aoFU'EiSFh %’aﬁ%lte’m'n'ng the

prdpRtigltyaBH Seidtkpdsition tof. adRdbRict etPIRIRIGN HF néﬂbﬁegeneratlve
transcription product and/or said trans|lation pro
disgage oin Rﬁ’“FP'@@M’t%’ ofgepnijating dre gffeghef adteatpent ﬁgmmlstered

to férs%%fédﬂgha\hﬁgaasﬁé@ﬂo‘i’ie@%éfd’!% isyaseal &arﬁb'@llaﬂ?t ADRNGaid kit
- conmparing said | evel and/or said activity and

C°'@Rﬂ?'é‘§3| on of said transcription product and/or said
transl ati on product and/or fragnents, derivatives or

(@)yat ledtts oppeieagent ovhich discseiested, 4T theppERcoRgisting of (i)

reé@@h\t@ tﬂbﬁQﬁe‘léctStaattnté?ns&ﬂailbRnﬁr)odﬁﬁﬂldlfr tHéJ(g%r{eefc%ﬁﬂ_;C%r PRKX
val ue representin nown heal t hst at us ntr ol

P"%ﬂkﬂ‘ﬁo?")t’&aaef‘tﬁ H"ragn‘é%te%laugaf‘%'ﬁp@g eProdngt &f Iéh%vﬁ?”@r gaging for

PR¥>E@PRsteMBd andﬂﬁabﬁgéﬁ‘@ thEeHB®RIct 8 dlgheNEbr a8V ARiveSai dariant of
activity and/or expression is varied conpared to a

Sa'Péf%"rsé’ﬁ'@é'OOaﬂrdéar}séﬁ'%Efﬂ Uk a known heal th status,
and/or, is ?Pg!m | ar or equal to a reference val ue

(b)rigpiractins fry diagnesino s BERanastisetied g nekrodegenerative disease,

in particular AD, or determining the propensity or predisposition of a subject to
develop such a disease or of monitoring the effect of a treatment by

- determining a level, or an activity, or both said level and said activity, and/or
expression of said transcription product and/or said translation product and/or of
fragments, derivatives or variants of the foregoing, in a sample obtained from
said subject; and

- comparing said level and/or said activity and/or expression of said
transcription product and/or said translation product and/or fragments,
derivatives or variants thereof to a reference value representing a known

disease status (patient) and/or to a reference value representing a known health
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ref erence val ue representing a known Braak stage; and

- di agnosi ng or prognosticating a neurodegenerative
wale@easssy9 i n particular AD, or determ ni ng thePCT/EP2006/062741

propensity or predisposition of said subject to

devel op such a di sease, vvh_er2e4' n a varied or altered

| evel , expression or activity, or both said | evel and

said activity, of said transcription product and/or

said transl ation product and/or said fragments,
stafns (gentralbangdfonigra anfesencr vatuec trpsasenting agknawre Bsagle stage;
anyal ue representing a known health status (control)

and/ or wherein a level, or activity, or both said

- an8 mga'O\ﬂ'ne‘iﬁérdséi‘at leVkl lénder %Hdaétfvﬂvsﬁd/ﬁ 'eQBréﬁrs‘Pcﬂ'P% varied
and/ or” said translation product and/or said ment s,

comearemie e sefgrencs vakies repiepenting askn?\rvarh%ﬁlﬂbq ps gnd/or is
snnﬂldreéreécﬁfmecoVé"ré‘%réﬁtEH GaRR! HdMesedtiya l@io%ﬁﬁ%?se%"s@téiﬁtus or a
(patient sanple), pref erablé a di sease status of
fef?ﬁD"ﬁa‘ﬁ'%f?PfeéﬁﬂV'W atknoyn Bragkest@gevande representl ng
a known Braak stage, indicates a diagnhosis or
- JRBNSNG §’@Fo%"?%lﬁaé'ﬁeg%ﬁ‘@#&?q%@rlﬁ@é‘éﬂsé"sqaﬁ'e in particular AD,

or B@fetrhﬁMhérth@lB’roﬁ’éns’i@ éﬂ“&ﬂe@%ﬂﬁfrpaﬁgélbtébb?éct to develop such a
predi sposition of devel opi ng such di sease, hi gh

disepgg, WheriDe? opriRg i gharesh V§iﬁn?%R5ﬁ§S'Sf‘ Q(DaCW‘HB’ qut both said

levaf EddisBE taRtiVRG, RF esAat trh RYGTStidM, fp.rasrémrctbsnd/o.r said translation
particularly useful for the identification of

P’qdf‘\’&it\ﬁ%a'l sajhdragmentst deriytives Iy ¥pupntagtherof compared to a

refBRINCRIPSBB HeprésehtiMgSEaGRwr Re B tstatdsafcontlol)RER@BRherein a
that selectively detect a transcription product and/ or

levgl.iarAe§Ivily i enbatoAld fe v andesqjd Retivtini g aid traprpseption product

an®/oPt i tr&dlatién TREYEACERdRE 44 'f%@méﬁt%gtdbnvfah%g&ﬂt variants
of sequences, antibodies, aptanmers, siRNA, mcroR

theéi%l 5 |SHB&"Vrr€§ equyaé Hor%éegﬁ?%CW'% raeeaseatiag a d‘"OW" disease

sta‘f'@é ?ﬁétléﬁtaﬁmﬂb? pREIaR bV@iSefEe \SBatLIYFSAD AP atlbﬁt)aand/or
her aspect i nvention features the use o

to ?ﬁe?’ﬁﬁ?%%'@fre@i’%@qﬂg}%@ kgpwir Bipdbsttraas indicales a dlagn03|s or

SR80 aN fleakd de HePBIE diddhdRalihi Sartidllah ADCid¥eANn Sncreased
| sease, in a subject, and in a method of deternining

prqmsﬂvOgér@PFw@Psﬁw@d%p%%vqwﬁgoﬁuahs@bﬁi'éE?S%,oa high' risk of

deﬂ%ﬁi p sw a%dd'si}ﬁm%‘é@msaﬂfj AD. a'H@tH‘IOda&forHFh@' tté"“dh%g present
the effec a treatnent admnlsteredtoa

ubj e
'"VHQUPﬂgm@Yn%Paﬂé‘g’éWéY 46pTHb for theaidentifigation of aracﬂ'y'dAels that are

at FO0SEEEEAbbIng 4 RRukddegeherativl @i@eb@e iR dHiBSIARTAD.
invention, may serve as a nmeans for targeting

i dentified individuals for earl y preventive neasures
or therapeutic

Reagents that selectively detect a transcription product and/or a translation
product of the gene coding for PRKX proteins can be sequences of various
length, fragments of sequences, antibodies, aptamers, siRNA, microRNA, and
ribozymes. Such reagents may be used also to detect fragments, derivatives or
variants therof.

In a further aspect the invention features the use of a kit in a method of
diagnosing or prognosticating a neurodegenerative disease, in particular
Alzheimer’s disease, in a subject, and in a method of determining the propensity
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intervention prior to di sease onset, before

irreversi ble danmage in the course of the disease has
whemn/1283879 | ct ed. Furthernore, in preferred enbpdi/REW&062741

the kit featured in the invention is useful for

noni toring a progression of A neurodegenerative

di sease, in particular AD ina subject, as well as

nonitoring success or failure of therapeutl c treatnent

for such a disease of said subject. In another aspect,
or prRAiBpQYHEN i @ swbipatstoadenalapsush Fr@&?@#@ @1d in 'a method of
moRIBHRR! Y &18ULPIe0RBEIMLAY GchifRiSRd 18 RASLbRA Having a

D, 1h a subject conp r|S|ng‘ adm ni stration to sal

negrlggijeggf\e;afqlvgecgge@ﬁe Qﬁth‘dafVé’d? ment in a

t herapeutically or prophylactically effective anount

and fornul ati on an agent, agents, nodul ators

ant agoni st, agoni sts_or anti bodies which directly or
Coppemyenity, )th%f(f e@ecerding/iq thegpreganyvyventiey, may 9@6‘(% as a means

forstékéjetir%(ﬁien%‘ﬁ@dslﬂbﬂllﬁfélé b léarl?fpréklénttnﬂ,e NERRIr&S Sk rIEerapeutlc
roteins (ii) a transcription product

mt%rfvenﬂeng'-m% t@o@i?ﬂﬁsq @nsm@efg%tr@ws'bbﬁwaﬁmagﬁ inj hegcourse of

the H%@%Eétﬂé%nbéé@dﬂmbtéﬁ Hiteh&aie CRfbrerefrRd ERBEdiments, the kit
proteins, and/or (iv) a fragnment, or derivative, or

foalgfidarin dhe (iinvansion iis) usshild fageMOniaingoprprogression of a

ne&iGlehe ABIARE! @isele, h pEYicala R AT | §§l§ieét %omeﬂeas Adnitoring
ol i gopepti de, or a pol ypeptide. Said tid

SU‘EﬁqS@dHeth'PEPeOf fanerw%etﬁe@wmﬁw é'é?ﬁ)?l 'seas? afsaig subject.
aci d sequence of a translation product of the gene
coding for PRKX proteins, or a fragnent, or
derjvative, or variant_ thereof. An

In BB (RSOt ey VBT HAN dePBEPS o D BP AT JEeeG 95 Ereyenting 2

ne@@deigeHbrtiveD disedse! dimngdraciliae ADStianta igubeatti @Bmpﬂi%}hg the
al so consi st of a nucleotide, an ollgonucleotlde or

adpylsinateR i sai sipet B PeRshakFuch ?&ée%m%l'?ﬁu@eé%??‘ﬂ@a”y or

prdWlé‘cﬁﬁﬁrly et dredl ﬂltd@nc_ﬁ Wﬁﬁﬂéﬁo@fant Q@erﬁe @u@eﬁ&ﬁl rﬁ@dulators
f or PRKX%(g)rotel ns,  either sense orjentation or

antggonising rﬂ?ﬁse‘ﬂt%ﬂti't%ﬂ?'?%wﬁl“é‘f gdireelly entnsinesty@dfect ﬁée"e' oran

actiatynast sampgaﬁer%vbh%nap@éuucaéﬂm Qff (Ethe QekBO¥Hing for PRKX
met hods of gene thera or anti sense nucl eic acid

P"’("%’é‘ﬁndl"&ﬂ?‘t‘(b')a%lnirﬁ7‘§$’)é/qt'°§a|%°%@%tn9 oheagenes cofling for PRKX

prcﬂ@me,r ahdlcﬂqnﬁ) d hﬁh@l@!’lohrkfrbddéﬁoﬁﬂ\\éegéﬂe aa&rn a@h@ERKx protelns
npl ecu ar | acenent . of nmut at ed i.tion of

andlog, (ane TFRMeRt. (] Aerivaliyes R vsant gt () to @ i RAld ggent may

corﬁbﬂb@@sm@ﬂ%ﬁ%ﬂle’itdrqﬂ ntdy BRGOGHAPHSe %ehép{h@é zﬁﬁﬁﬁgopeptlde
ressi on béﬁreconblnant ex g essi on net hods or

or & Bﬁéfpe@‘é‘ﬁ% hepatidecpligPRRRlde: (¥ BRlyRPPHEY mﬂy ‘comprise an
amil®d aidid (s2@efcd. oBahtranéi@fon product of the gene coding for PRKX

proteins, or a fragment, or derivative, or a variant thereof. An agent for treating
or preventing a neurodegenerative disease, in particular AD, according to the
instant invention, may also consist of a nucleotide, an oligonucleotide, or a
polynucleotide. Said oligonucleotide or polynucleotide may comprise a
nucleotide sequence of the gene coding for PRKX proteins, either in sense

orientation or in antisense orientation.
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Chem Res 1993, 26: 274-278 and Mulligan, Science 1993,
260: 926-931 ) and include direct gene-transfer
wo ewhn2ssaes such as nechani cal microinjection pET/DRM06/062741
into a cell as well as indirect techniques enploying
bi ol ogi cal vectors (like recgmbinant viruses,
especially retroviruses) or nodel |iposones, or
t echni ques based on transfection with DNA
co-precipitation with polycations, cell nenbrane
In Rﬁéfe‘r'#gﬂ b meRET G M&tRbYeBbMprides haeBbplication of per se

pol yners, enzynes) or physical neans (mechani c,
kn@gmme’@odtsh@f( geae Wesary janditioarl§enseaupiede r?ﬂ(hlte@}@ﬁéogy to

adhﬁlﬁgt%freéalﬂnéeeﬁth%r At Iﬁ‘edéﬁ&‘ﬁl Sdéﬁé*'fh@%ag)yb?r?d"udes several

described in"detail (see e.
appegehps omolemar eplagemenig a mHtagS%ﬁ‘ 1gepgl additigneof a new gene

re§d‘t‘i’r§-’g”‘t irPNthkealyhifssi® BBt Bodh&fapklBal iphdte™, RIRYeRbulftion of
neur odegenerative di sease by means of antisense

enmgqrgu@ |uWan gePaEyPrassion by EeeRMAINASY @XRIGSSIPHMeshods or by

drdd%aRQé@@ftﬂa%Ts%ryt&)thﬁ%%e‘ér@rdéi%ﬁ%&' YledGPeﬁle(éb’e teh Behr Acc
i ntroducti on of antisense nucl eic _acids or

ChereFest 199 2@ e? (4124 8cand iMligzm| $§’e(7§€e1%93g 260 926-931) and
mcﬁdé %%bﬁge@@&?aﬁs%@? teéhmg@gg SUeh: a@%@&ﬁ‘ém@é‘ldn%MIﬁéctlon of

Trends Bi ot echnol 7-199; Crooke,
DN istte @neell agyvealbes, |nq|0ect tgggngyes%plpymohlploglcal vectors (like

red&)‘rbdlhghtzﬁhé@% %B@E%QVQ%UOU#GS@Q%H rﬁ@HéPPp&‘fomes or techniques
i bozynes, | lecul es that act as enzy

ba%ﬁ%?ﬁ dganf:éecnm withtDNAGorpeecinitatiopswitly @OlyfcaBPgiéa%@' mggnbrane

peﬂh@é’h@'ﬁgg &ﬁ-ﬁﬁl‘bhﬁ%i)ﬂ@fﬁ@ @eﬁbrg@ﬁfs‘ eriC | Yk Bt phyS|caI
62: 1512-1514). In preferred enbodi nents, the sub ect

me@gspémeFBaRied ‘P%!'“Qt"hurtrﬁ?fm'ﬁnom?ﬁ@'rcaﬁé‘ef’k@ ahb¢sepsi@atal gene

traRsfel Ghio B Bentpal Aevbyatd \é%ﬁntﬂ%%r 58&n Ye8cAbES A Utail (see e.g.
a ainst _transcription products of the gene coding fo

up @i Neurotyoli199%: 3t dfBeit®hat cells of the

central nervous system preferably the brain, of a
subject are treated in such a way. Cell penetratl on

can be performed by known strategi es such as coupling
In gartigylase e 'HMEP%‘P% featyresafd mehed o0k \Pé%attnlgeloéoPret"&“t'“g a

ne@@d@b@he&ifv‘é' @ik8ase BY hBEnsBPYAtIIESSd hhekid aeliNhevesy, i.e. the
Strate or admnistering targeted therapeutic

dOWPrrﬁeH%éWnG&I%’bt'"&@gr%"@tﬂ'ﬂ{oﬁﬁpf%sﬁﬁo% defecliye | gene by the

mtﬁd@ﬁ:cﬂbh dfsaﬁﬁlsénge anFé‘iétarcfd'Q ofrﬂéﬂﬁétl\%soﬂﬁ‘i@@pﬂntdgaﬁam critical
In sone gellvery can

CGlb%ﬁQﬁ ﬁﬁfbl ‘%9 efi%e PNBFC ?9%p§xl £4n39sn AgFﬁW?héF‘d Akhtar, Trends

BicoSiAACTEss, 1% 197-90beCrooke nBvaash:wbgy 19, eNBi g8p-6). Apart
antisense RNA. In this strag@% s are transformed

from hybRidizalien sirategigsninmaprlieation HBf'bBFY'@SFS' gnRNA molecules
thatYdth RSk szyhe &Nd & oyiRGIRNA that carries the message of disease has

also been described (see e.g. Barinaga, Science 1993, 262: 1512-1514). In
preferred embodiments, the subject to be treated is a human, and therapeutic
antisense nucleic acids or derivatives thereof are directed against transcription
products of the gene coding for PRKX proteins. It is preferred that cells of the
central nervous system, preferably the brain, of a subject are treated in such a
way. Cell penetration can be performed by known strategies such as coupling of
antisense nucleic acids and derivatives thereof to carrier particles, or the above
described techniques. Strategies for administering targeted therapeutic oligo-
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conplenmentary to a region of target nucleic acid.

Ther apeutical use of intracellular™ expressed
w@eibazss3®e RNA i s procedurally simlar to genePthEPRP062741

A recently devel oped nmethod of regul ating the

i ntracel | ul ar expression of nes by the use of

doubl e- stranded RNA, known variously as RNA

interference (RNAi), can be another effective approach

for nucleic acid therapy (Hannon, Nature 2002, 418:
degxynueipotides afe ﬂ(ﬂpwnetro ﬁ?%ﬁ%ﬁféﬁ"bmdbﬁn@ﬁt@eetﬁé Wickstrom,
TréTRIs BhofARb! SPSo At | 261.5879! 1RClsbind MR GENCaERY aban be

nervous system preferably t brain, of said subje
peferrpeshody dBeres tgp@ﬁbrmlvatm@afwﬂ% ABPROGCHPA| «'ﬁ'iezé"f@ﬁted to
mtfa%‘éﬁﬁ%rgarxﬁéssﬁ@dl %F%hﬁ@ené’@ﬂ"l@l rlnstﬁisdstpé)@?{/ E&H §reafr§nsformed

geneti cal | by 1 nsertion east
ex tfiyhdybha @?@M'ﬂ@ntsﬁ%le ébéhﬂ'reﬁtsaﬁ’@wﬁﬁnthsmsdd an RNA that is
cotbRIMORAR Mo RYIGHT & Gerddt Aukidid! adiBCt PherdpButical use of

particular a retroviral vector. The transgene can be
intfa¢eHpkasky ¢>mreswéaab%msq;B|NPsI%prO&eﬁyrﬁMyr%imlﬁﬁwgugﬁﬂe therapy.
A rebaRey %%Vb%e@fm%deé‘ic%d‘&rﬁq Eﬁeaﬁﬁlga%ﬁﬁuldrréxpressmn of genes

particul ar by m croinjection nsertion

by t thgnggenef c%ﬁ‘béﬁ'§UaB€e%eRN6f Py ‘éﬂrébtsl%pﬁfr ;ﬁlﬁl.ﬁnlnterference
Rl‘mﬂmc‘éﬂ' by Mhéit Rfeklir® fmirbhon foi' HuBRdié 'éi:lt’(lj Eil‘lerapy (Hannon,

cal’'ci um p hosg ate transfection or |iposomal nedi ateéd
Nafyrg2002: 418n 2¢425 Mt Cel | and and Pardee, Expression
Genetics: Accel erated and Hi gh- Thr oughput Met hods,
Eaton Publishing, Natick, M\, 1999). In preferred
enbodi ments, sai d agent for treati ng and preventing
In ﬁ‘é’&'ﬂ?fd@b%fﬁérﬁgt?q‘é’oﬁl@%e the gtiad eamprisgp gradting d°"°’ cells

mté hRé epuial %ew&lsebﬁstéﬁ'l Cd?efeﬁab@eth%dﬂid"h SbeE8d $wbjgdd, br donor
ubj ect, preferably a human, by a process conprising

Ce'i%?%ﬂ[ﬁﬂ'h@’eﬁﬂﬂ g @sdlel Miimize0s g ce pRdcejediang wherein said

dof&icefit &Rl henbavaIRg nb&ﬁﬂe&rwtlﬁgeﬂtl%nvbf rf Fe%s't"kﬁﬁa”tra@lsgene
DNA segnent encoding said therapeutic protein, said

enceiine ciaid edgante R ragesisg Said \ﬁrwgleﬁesm'@htsasj gafried by a viral
vedtBEr mpséktt.lcgﬁdrl ¥ rElrb@Fd Il VeoteTOHY tehs§enéllcafr B evddrfed into the

roteln Sai d DNA segnent can be inserted into said
do%@l ¢alls by @ 'E“P'bv'b’%} p51y§|qaé|tre\p§&<3|on ‘anDb'er eneqding atransgene, in

paftRulRViY Alicréffjé&ion. YRE&1@dH d?fthbrtﬁéﬂs@%'ﬁb &t HlsB8\RNbEAGFmed by

according to the present invention onprise the
eleggpPPEAIATN Cd\‘e"?'ﬁ%”hpé"mq'@t% oH?ﬁ@fecf'Pﬁnsﬂﬂ am@Ei¢yar  calcium

phé‘é%aié&f’ﬁrfé‘?éétndrh@f ﬂﬁdsé&ﬁéﬂﬂme@méb{qmrfsféétﬂm @sﬁie‘ McOCeIIand and
yoni c germcells and neuronal ult stem ce

Pa&ﬁ?ou’;d@dew?ﬂ Gﬁﬂﬁt’é’ﬁ t“ﬁ@e’ﬁf%t\?ﬂcﬂm ’9”%%@‘4%’6’“&&4?*0“ Eaton
PuBfi¢hiB§NRatick, MA, 1999).

In preferred embodiments, said agent for treating and preventing a
neurodegenerative disease, in particular AD, is a therapeutic protein which can
be administered to said subject, preferably a human, by a process comprising
intfroducing subject cells into said subject, said subject cells having been treated
in vitro to insert a DNA segment encoding said therapeutic protein, said subject
cells expressing in vivo in said subject a therapeutically effective amount of said
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therapeutic nmethods. Stemcells nmay be totipotent or

pluripotent. They nay al so be organ-specific.
wkooatizsgres for repairing di seased and/ or daneREenEPRI086/0652741

cells or tissue conprise (i) taking donor cells from

an adult tissue. Nuclei of thpse cells are

transplanted into unfertilized egg cells from which

the genetic material has been renpoved. Enbryonic stem

cells are isolated fromthe bl astocyst stage of the
thegapeutigyarataing S WA seament €apdie ingaetpddptor saif siedlp in vitro by
a Ve vekiofll bl earfBLiaR el RIrdVEI Geciolhen | eads o a

directed devel opnent of the stemcells to specialized

cell types, preferably neuronal cells (Lanza et al.

Nat ure Medicine 1999, 9 : 975- 977), or (ii) purlfyl ng
MeRtadd &t QFBaQﬁh'e'n? of S&r’e@bﬁﬁoﬁr%chEnﬁe% I e NIEYONS invention,

sy sterT}1 from bone marrow (nmesench %/_ stemcells d)
comgrise r 9|Q9Ri'céi<'ﬁﬁn%f| Bierapeutia sloaiRen a@$%ﬁf‘tﬁ’ﬁ'@"arﬂﬂ‘ stem cell

thetrééy‘%ﬁlr%néﬁtb'rﬁhlc %’Eerﬁ'déll)s (ﬂ' érﬁﬁwdhlé @@Hﬁ'd&seél'ﬂpﬁéﬁ‘l‘?}h%l adult
neural stemcells to proliferate, rate and

stegn rqadisegqrabivednwiths @Ayt PBﬁBP PRl (Cliﬁcéllb§6n0§k and gene
the@dbéutlcpﬁ'le"l‘hocﬂ"%t@ﬁ?@élls Y dbe ?otnpo?ént"@r) plOfigbteMEVh&) may also

stemcells are of great potential for repairing
be d’&ﬁﬂ@'@@eémcdIsé@égﬁ'@stfpalrﬂp@'f@glﬂ‘!?;ea%&d AR/ oflamaggd brain cells

or @.ggaéro%noénéeh@)qdwﬂnb Ji’cﬁr?drncélrsefrﬁ)h?%noédtﬁlﬁlﬂfs%é' NURIMEGS those
dysfunction Di scovery World 2001

celfs aeeatramsylantqqq'rﬁp amdertliaed Aol o Vhishsts) grnetiomaterial

ha$ beahMefoved. IEanr?Bhicoﬁenﬁéél@i drd & ditebiTPorRrthe Hlhstocyst stage
i nvention, can be human, or a non-hunman experi nment al

of Hiei eells whidh. U"éd‘?ﬁﬂ‘i%‘é sgmadic;aRll nyclaariranster aHisaf dipreptiation

fachér3-tReAB8ads thEto@recT&?dS?ﬁ@l%bh’(@iﬁQﬁ'thé‘BtéFﬁ'ceﬂ@ﬂo R@edilized cell
ani mal nodel for a neurodegenerative disorder

typesamsgienaklynirirenah ety (hajzd &t- %utNﬁB{fgeMﬁF{qﬂeaﬁggg 9: 975-

o7 AP-drXRf pUﬂWu‘i’?’%HUR'sQSM ddl1s2 iddlatRefromsihRClenttdlfervous system,
i ‘nventi on ures an agent, antagonist or agonl st or

or 4rafd RANg d?a’éPWaﬁnﬁ%Q'?‘ihYmﬁ' gemy qeé'§b| foroin yBfh expegsion and

su@s"équ\élnwgraﬂﬂngsahd ﬂrse«@dlan@rﬂi%ororo(m)ezs%eﬁgsI.ﬁ@uaﬁgaéndogenous
| east one substance which is selected fromthe group

newigh$IaTioRYS &p Aroljieratge o ase: AR Alllererigieghia rivsional neurons

(PABFY A DA, i Curt. U;ﬁﬂSPhbﬁhb&T pooduot 3at42hAddreuraAkin cells
for PRKX proteins, and/or (iii) a translation product

areypf tglﬁ%atg%‘@"&'ébf?fg“?Rﬁ‘”W?l@@"bﬁQﬂ‘bPh@'S%ﬁﬁﬂ’/dopra(“i‘ Jissyes, as the

gelfrﬁlﬂngEBHterQronEé'é@ﬂt' Ni&in @re fAEd 8Nhelforldl Jdan®a dg{é bk bysfunction
sai d agent, ant@gé)nl st _or_agoni st, or sal

(C%‘ﬂ'tﬂﬂ At Qr’”ShQés‘%?Vﬁé‘f bRt {°\f8Y1i-n the treatment of

neur odegener ati ve di seases, in particular AD.

In preferred embodiments, the subject for treatment or prevention, according to
the present invention, can be a human, or a non-human experimental animal,
e.g. a mouse or a rat, a domestic animal, or a non-human primate. The
experimental animal can be an animal model for a neurodegenerative disorder,
e.g. a transgenic mouse and/or a knock-out mouse with an AD-type
neuropathology.
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I n anot her aspect, the invention provides for the use
of an agent, an anti body, a antagoni st or agonist, or
w@20vodedszd or of an activity, or a |level, or bor¢r/BRi0d6/062741
activity and said | evel, and/or of expression of at
| east one substance which i el ected fromthe group
consisting of (i) the gene coding for PRKX proteins,
and/or (ii) a transcription product of the gene coding
for PRKX proteins, and/or (iii) a translation product
In fouf‘thﬁr %%B@c@qgé riEvérﬁforPFﬂquFHsoéﬁ'db%nt aé‘ﬁfa@bn(ét‘@r ébonlst or a

giment derivative, or variant (1) (iii)
mopHga %ﬁfjﬁﬁcﬂcﬁ'i"éwa a lenali eahath S@'éraqtt"ét&tqf\ﬁ’gsﬁjfj level, and/or of

ex;PFe%ﬁ:‘?ltéf"& I@a%ﬂé’gﬁ‘&ﬁﬁﬁ&é‘wm&w i S@BeRd frdmRALIJreHb @bnsisting
D. Said anti be specifically i munoreactive

of W) ?thiHe P%‘ﬂﬁd@éﬁw @rotedns andias(ibtq Hiangeoaiier pepdyct of the

ge SN dFRflireYd PRKX PIRE08i RS, 04 8h/B% (NBVA NEanaFRidP phSuck &F tie gene
fragnmen or a derivative, or varlant thereof, in

coqjagtipE AREX pratelng.  ad/on &) Agfragrmenton denyative, or vgrigat of (i)

to @ﬁ')j'édoogé‘ﬂd é’é&ﬁc"antéd@ﬁlétrﬁ/ﬁ&jérﬂ& faddid @odulator has a potential
har maceuti cal conposition conprising said agent,

aCté\ﬂW ipahe, treaimegd of gpumdegg@ﬁrgtive diseaser | int@rtigar AD.
preferably a pharmaceutical carrier. Said carrier
refers to a diluent, adjuvant, excipient, or vehicle
wth which the nodul ator is adm ni stered. Another

In arpiber agpeethdhe iantiogrproyides ias the #eaiod Afeagent. an antibody, a

ant‘“a@%’ﬁfétScbmﬂg@ﬁlls@nbla%oﬁioﬂuléﬁ)r ofl gy elctRitg/ oF Plevst 'oY'Bd’ch said
nd/ or of expression of at |east gne substance

ac‘i"é’%@!‘%é@é‘ﬁ'Q%n?'ﬂ‘l’{é”gﬂfcﬂ]ﬁ@’%%ﬁ\%"é’cflqjﬁdeﬁt eng S&bﬁté“r‘i'é?e which is

seleetid &roh® thERYrSuprsindisimg af“@r’)othe%(éﬂe Fodirfg1 961 PRtK)Olbrotelns
roduct of the gene codin roteins, and

for
an /°|’|()') g trangegiph PoFPfOSPSHH&h%EeE‘ﬂé’O&éWe Qfo%?l% P'E?rte'"s and/or

(iii PBKeFa REIGLIB A r}ﬁrod@&@'bf’&lﬁé \g)enferé'@d\‘ﬁﬁtf%r FqitKﬁeﬁﬂo‘(&th%ﬁd/or (iv) a
or variants of (i) t NN ant agoni st i s

fragmeatt &4 fedrative gF oYﬁi “HEan st) g 6‘\") a'ﬁ bR i B@pytacture of a

me@l%‘dn@érﬂ ﬁﬁltr@atlﬂﬁ APrebeshings ritrbdesbhdraf@daitlease, in particular
i bozynme, aptaner and conbi natjons thereof.

NA, As
ADS B3abefY HRY. b aPoF FisaheRIMANCEeaciNerwH) 3 imginogen which

is §lﬂ|@${sﬁd1ﬁﬁ§pﬂio%cvﬁﬂ%f§ér€é360dlﬂﬁﬁéb IfﬂmlﬁﬂﬂemﬁﬁBOY@'@EQ ID NO:
fragnment consi sting of CL

an
1 %Foﬁaf’ﬁgme&t FO[ dbyledivaglive: (’ﬁb’a)"a@tftf‘ﬁb"r?ént'n p@’BF"J)aF dhe variant

haVihgdABSEQMMNOSPNY two Fab fragments linked by a
di sul fide bridge at the hinge region; a Fd fragnent

In an additional aspect, the invention features a pharmaceutical composition
comprising said agent, antibody, antagonist or agonist, or modulator and
preferably a pharmaceutical carrier. Said carrier refers to a diluent, adjuvant,
excipient, or vehicle with which the modulator is administered.

Another aspect of the invention concerns a medicament comprising an
antagonist of a level and/or of activity and/or of expression of at least one
substance which is selected from the group consisting of

(i) a gene coding for PRKX proteins, and/or
(i) a transcription product of the gene coding for PRKX proteins, and/or

(iii) a translation product of the gene coding for PRKX proteins, and/or
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consi sting of the VH and CH1 domains; a Fv fragnent
consisting of the VL and VH donmains of a single arm of
wa@aeoantssbody, a dAb fragment; an isol ated PCT/EP2006/062741
conpl enentarity determning region (CDR); and single
chain Fv (scFv)anti bodies,_ sfdzv_, f(ab) fragnents. In
one aspect, the present invention also provides a kit
conprising one or nore containers filled with a
t herapeutically or prophylactically effective anount
(ivpf ﬁa?ﬁ#emt@rdwd“ewamaé SOOI I01i) tb g furt her

aspec the invention features a réconbi nant

whitdnghiagdhlst isn@iddied s -theNgH8up 't dmlistry B | bﬁ'aﬂ&us%nse nucleic
non- nati ve PRKX gene sequence codi n%Nfor PRKX proteins

aC'Hav?%gaPHb?fot‘PTCLﬁné'rbOQEQf’IaB”?@tS& sigNAg f'PﬁﬁY@ﬂt apjpmer and

coMBlnatidhsRerddf. vari ant thereof (e.g. the variant
having the SEQ ID NO 2) under the control of a

Astarrﬁib‘é@?'d?tdrﬂlb%'dqué?gfméﬁt W&the'féllmtngté\ﬁ)é’dé‘ﬁéé/seaMerstood
ene transcriptional control elenent ener at | on

a kab Jeagmentc MRNAYAIAN fﬁ@ﬁf“ﬁﬂhﬁﬁ"%!ﬁ?'%ldct@ﬁp\%sé@" (¢} and CH |

dod%mél el Fda) BENF (be)Qetrbgﬂleﬁprthi’vblFént ¢|%@fn?érﬂlc%ﬁ1p‘-‘r%hﬁb two Fab
ene sequence and a sel ectable marker sequence, and

fra@ﬁ“ie)"tﬁ H't“lkeﬁue}’ ng ‘%'éPH'dPaP{;'QBP ndt dBAshinget regien @ didedragment

corﬁ‘@ét'mg%f thd UM BHABOH & diRdins 28 frbbhe‘n[‘bbﬁ&%ﬁh@%f&ﬂé d/L and
nonhuman ani mal stemcell into a non-hunan enbry

VH oainslpPasinaiy &1 PleABr 9BIP0Mb 8 HABLEBBREGRAAN fSolated
coﬁ@%ﬂﬂtyadétﬁﬂhbnlrﬁbquédﬁ (@bh‘)\’\bﬁkﬂl sﬁ@uéi cﬁg‘rﬁry\p(gdp:v)ant,bodles

develop to term and (vi) identifying a genetically

delﬁépégaﬂﬁwnﬁbnan ani mal whose genome conprises a
nodi fication of said gene sequence in both alleles,
and (vii) breeding the genetically altered non- human

animal o te to obtajna genetic al tered
In QB% - AsARE tsﬁ' Yg Bgen‘ij%’l‘lélﬁé’ B ?Ss@ %BT'?'"Qa‘W%H’ more

cofthirfets OFil RN Yithe 6 UBReSp e VHTRN§1 bF bhﬁprﬁﬂmmy%\rfﬁuv@aamount of
ressi oQn, under - expr essli on,

Sa'aoq{laéw@lc@%?%' QRPRRjHED. -expr essi on, and wherei n t he

di sruption or alteration of said gene sequence results
in sai d non-hurman ani mal exhibiting a predi sposition

In Aol e qonert: Rodinie &lica S¥ARIST 2 foclibipant, genetically modified
nothudi a0 iad$man doPeisirigl e Aoh arativeePRENE gaheOsequghce coding for

RS RLARRS I beristin LD BEE B3 M ohLs S hrvative
or 1&6&nt thédeof (8GR -the Yariand hhl@.ggrthetsm ID NBnepuhaéi th@ control of
a t}[gl(f%%/?pl{%%allzngfé%%ﬁt A‘\thgﬁolrsakg{ ¥he na |ve Pg&)g %%e tr%nscrlptlonal
control element. The generation of said recombinant, non-human animal
comprises (i) providing a gene targeting construct containing said gene
sequence and a selectable marker sequence, and (ii) introducing said targeting
construct into a stem cell of a non-human animal, and (iii) introducing said non-
human animal stem cell into a non-human embryo, and (iv) transplanting said
embryo into a pseudopregnant non-human animal, and (v) allowing said embryo
to develop to term, and (vi) identifying a genetically altered non-human animal
whose genome comprises a modification of said gene sequence in both alleles,
and (vii) breeding the genetically altered non-human animal of step (vi) to obtain
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Laboratory Press, Cold Spring Harbor, New York, 1994

and Jackson and Abbott, Muse Cenetics and
wae@ndessm cs: A Practical Approach, Oxford UniReT/BP1096/062741

Press, Oxford, England, 1999). It is preferred to nmake

use of such a genetically nogdified, reconbinant

nonhuman ani mal as an ani mal” hodel, as test aninmal or

as a control aninmal for investigating

neur odegenerati ve di seases, in particular A zheiner'
a gginetigaldy akerad ren-hHMa aWiﬁW M@qgegqnormebpogv@r@gﬁm@odlflcatlon
O A, PO, A SRR P oI R e, 3 is-expression.
ungercexyessions tn@nr?)@liﬁsﬁénro@eg@h@r%ﬁfﬁés'@lnse@é‘é‘s whgrein the
dlsP@ﬁﬁdrPH} theﬂt%‘hebfrrﬂld%e%'é@éh?ﬁanc@%sl:lﬁ@ n?%aﬁiuﬁan "ﬁuman animal

genetically animal 1n a screening nmethod is
exipdingosad FPfﬁdtSfP@SItr%Wt att develepinth. signsa apdt Hymptoms of a
ne@%@%@bné*ﬁl\/‘en&@@&éé’nlnnﬁgﬁﬁu%ﬁeAQf Stratéyi Es Ay Wehaliydes for the

gene“sequence coding f PRKX proteins having in
geperiatiop angd copsirugliopof ﬁUCbrafhaﬂrfa@ﬂrr@'iﬂ kngwnderthgge|afeordinary

sklﬂrm\{ﬁé'a’qlf‘(séehérgeQ‘fa;{&cﬂl $$76né’@r1'999t 2hav i 9gs 11p823K(d HBgan et
I s m sexpressed, under-expressed, non-expressed

al. oMW’a%F@%é‘&PS%Em’KQ ufitlabasatary Mawiale F yppring Harbor
La%rta%@tlﬁ‘r@sgoboﬁféﬁﬁﬂg%rbb?sﬂdé\ﬂg(cﬁﬂmy@l 'a?latJa'&ﬂson andebbott

onmpounds, agents and nodul ators in the devel opnent
Mocﬂflsagﬁi%’?if’éii ﬁfr’ﬂﬂ {rasapeigsi & PracticahtApproach, Oxford University
PréQUICSHSAE THIRhhy &1 ghigyeases, in particular Al zheiner's
di Sease. The use of such a cell in a screening method
is disclosed in the instant invention.Iln another
aspect, the invention features nmethod of screening for

It @npﬂﬂ@ﬁbd ® MRRE @ lf s'ijc‘ﬂnéWt%ll?erSmBUStreé@rﬁbmt non-
in the treatment or prevention of neurodegenerative

hugrgeariex! 35, apaphimall mpdep, astestaaimal i aeaseenialjanimal for

invds6941J %e%dé&br@ﬁﬂ@é dlgﬁgé'és?‘t ™ partic@Bt a&lQHbﬁﬁér Pldisease.
agoni sts have an abi | to alter expression. and

Supk@a aniAw d?abgﬁl‘{ﬁef‘}' f@f SSFRETBRY.nGEENG (ANt ‘é?f&?é'"g compounds

agé@ﬂseéﬁ&dnéwmdrsqnguhQU@emaﬁan%ht R dthghdsticshEndeRErapeutics to
codi ng for PRKX proteins having in particular SEQ I

Q
tregb'\egrodg,ggpgfat(ve, ?'SﬁaW%n@o‘?Q’BF‘l"@ﬁ Aﬂ%h‘.ﬂiﬂ@t’ sofiseage-gbie use of

su(ﬂp@' ?Sné@éal@%dﬁéﬂ @hialn Ay aNScreBniy hethodlis Akeibskd in the
/or (iii) a translation product of the gene

'nS&fHNn\geﬂ ¥IN-PRKX proteins having in particular SEQ I D

NO 1, and/or (iv) a fragment, or derivative, or

variant of (i) to (iii), e.g. the vari ant having the

. This screening thOd corEprl ses (a)

In e H'EtBE'E pﬁg’e%{ thg|ipvention makes use of a cell which a gene sequence
coding for PRKX proteins having in particular SEQ ID NO: 1, or a fragment, or
derivative, or variant thereof (e.g. the variant having the SEQ ID NO: 2) is mis-
expressed, under-expressed, non-expressed or over-expressed, or disrupted or
in another way alterated for screening, testing and validating compounds,
agents and modulators in the development of diagnostics and therapeutics to
treat neurodegenerative diseases, in particular Alzheimer's disease. The use of

such a cell in a screening method is disclosed in the instant invention.
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with a test conmpound, and (b) neasuring the activity

and/or the level, or both the activity and the |evel,
w@eaborssthe expressi on of one or nore subst anCBSI/EP2006/062741

recited in (i) to (iv), and (c) neasuring the activity

and/ or the level, or both t activity and the |evel

and/ or the expression of said substances in a control

cell not contacted with said test conpound, and (d)

conparing the |evels and/or activities and/or the
In ﬁﬁeﬂf‘ésésfﬂéc@f tH fverBish aaakyres rﬁ@ﬁmo‘aebf §cr@‘enﬂge?or( Q}n agent a

d (c), wherein an alteration in th eact|V|t%/

quéﬂﬁépf:aﬁoﬁfti?g@&ﬁf fsagenist ferpuge sinbtheatreatmen pﬁeoreventlon of
neﬁl%‘glteg%g%t%l digehd¥l GRLERIdIA ADNBr F@aleLaRBAYEE ahd cfi’é'brders

(‘g’e dul at or, ant agoni st _or agonl st for use in
whigheagaeis: eedatarsren oaNtagonists caaanistst have ansa,a%@s fo alter
exﬁfré@sfdinsgﬁdﬂ/sr fevePaind/¢reA dtivityeor &hee GﬁHo‘ie%‘ﬂb@laﬁ'@e%Sseéi'eéth from
the instant invention. In one further aspect,
the 1graupi eengieting refs (B e rasmeofcodinge dar r@gm paweagsemavmg in

padiciRAUSAEOID Nbant aaefar%? Q' trafS¢Hption’ ProdiRe dihé fene coding
treat nent or prevention of neurodegenerative di seases,

forj RRKXr pioteingrhaving on nastieulaf SHQ dRsNO: 4hnsl/eb(iddastransiation

prd’éﬁ!c@Bf ﬁﬁ?géﬁe cHB%' R PRKRL r&’éﬁnﬂﬁﬁé‘\hﬁb% ‘ﬁ%rtﬁ"’&%‘ﬂ SE®& ID NO: 1,
have an a to alter ex ressi on and/ or | evel

ang/ed/ (b¢) ﬁcff‘PQ/m?S)t oFr Gﬂ@V@tﬂVQTD‘P’evﬁ[JB%*t Qﬁdastosé'ﬂbc?@d the variant

ha%h%’((hé t3335@“IQLNIQOCanFh%técﬁ‘geﬁ’lfng(rh()etI'Fofi’dﬁ‘c(ﬂﬁﬂi‘ﬁ‘séé)(jd)"lﬂ)nfté’étlng a cell
roteins havin particul ar SE

with i est ¢ompound, rand dbi § meaﬁﬁrwgowf:@c oy AadG ﬁ@d/g’éﬁbedetd?|ngj>f both

the QEthB}Oérﬂr m@'lékfelh%\ﬁbflﬂ' tHe Bﬂb?és%%n’irof%f@ b rNQre Lubstances
d/or’ (iii) a translation product of the gene cod

reqiige IpF\(mop('Mi A (HaWeAgUTiRg $he taictswtmangrstg the IRwe!, prgboth the

actie/ 8hd (th(¥)|e\?elfa{rﬂﬂ3ieme eRbred8ldn'sf ¥R sstté(%é@fH aQ,fontroI cell
( i1 he varianthaving the SEQ I D NO

not ceatﬁm%.vwgﬁ (sa)dg A0t APRPEKNAG a8d; tCQ‘Bﬁ@Bﬁ%dh?deé(e'S and/or

actﬂﬂﬁe@‘éﬁﬁfbrttﬁéte)é)%@bn‘Uﬂ'tﬁ@ sudsfindl |ﬁﬁﬁ§%ll§cbf step (b) and (c),
devel op |ngﬂpr has al ready devel oped signs and synpto

whgreip aeRltRIaleReinathe adiviyaged/sr 'ﬁéﬁ'ataé‘é‘/QT SERRSSIQY °f said

su@étﬁﬁéé’@f@theS@bﬁta@f&d’@éllm|@§te§"’ch§f‘tﬂ"€3{esﬁ%@ﬂpcﬁﬁ1d is an agent,
disclosed in the instant invention, and (b) neasuring

modniatgbt APIagP NiFtdPHragaig fanugser 'neifﬂﬁ' eté%ﬁtm?’ﬁf oppgeyention of

neli¥dRgeHBAItRRCRSeA6Sd hRE didbribrs. IShif icélls e b Cells as disclosed
measuring the activity and/or |evel and/or” expression

in {he iggfant deMi®Aces in a non- human control ani mal which
i s equally predisposed to devel oping or has already
devel oped sai d signs and synptons of a

neur odegenerative di sease_or rel ated di seases aqr
In one further aspect, the invention features a method of screening for an agent,

a modulator, a antagonist or agonist for use in the treatment or prevention of
neurodegenerative diseases, in particular AD, or related diseases and disorders
which agents, modulators or antagonists or agonists have an ability to alter
expression and/or level and/or activity of one or more substances selected from
the group consisting of (i) the gene coding for PRKX proteins having in
particular SEQ ID NO: 1, and/or (ii) a transcription product of the gene coding
for PRKX proteins having in particular SEQ ID NO: 1, and/or (iii) a translation
product of the gene coding for PRKX proteins having in particular SEQ ID NO: 1,
and/or (iv) a fragment, or derivative, or variant of (i) to (iii), e.g. the variant
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di sorders, and to which non-human ani mal no such test

conpound has been adm nistered, and (d) conparing the
wW@edoba288y9 and/ or | evel and/ or expression of thBCT/EP2006/062741

substances in the animals of step (b) and (c), wherein

an alteration in the activi t%/ and/ or | evel and/or

expressi on of substances in 3he non- human test ani nal

indicates that the test conpound is an agent,

nodul at or, antagoni st or agonist for use in the
hayingaiheeSE QoD M@y gncomprisingéal adeveistaring actegt semneoynd to a
noﬁ%nﬁérﬁ%glera%mgp 1ok higr p%ﬁ?@&dé&?ﬁg dé\VelBpiRg et has_already

i nvention provides a nmethod for uci ng a medi canent
de\t@iﬁﬁeﬁisﬁ;'ﬁgstﬁ@d ssyspatogrs (af) aj aeemdpgengr weageaﬁase or related
disBREsL %?Qﬁsorﬁ@l;@%nd Hhfmar m%gl% %hsarﬂfnal model as disclosed in the

neur odegener ati ve di seases of the
instandrigmentiomnard {e) %@ﬁhgnwba;@twﬁm é(ﬂq/9f bﬁi’m' RiNA(PrsexrIession
of BHEYr mBPELLBERInceTeRABA iR L(i)0f0 ﬂgpnérﬁi (& Fn%a@urlng the activity

pharmaceutical carrier. However, said agent
angiequlexebranden @g@fﬁ@t'orbrOfagéﬁl §Ubﬁﬁ>ﬂ°§§s@ e non-human  control
anl'nﬁjéln\khfc'ha*%l @qQXII}Qtp?éélsbbe@@ t8fd(§\iérl@;ﬁHPn& R8BS fsadNdeveloped

assays. |n another aspect, resent I nvention
Sa'ﬂr%QF%@Qdede&ﬁms%fa@ nPUFOQ%Pﬁﬁ@W& disrpoeed related diseases or
d.sfanm@U%% too‘/\ﬁ\fl&f %%'nYthﬁén%lﬁ\%ﬂ'd&gsaclﬁ)ltéétabbh)bo%d has been

onpounds 1 n high-throughput format, to deternine the

ad@@gs@ée@fanw(ribmmarm Blenacthgtoangdies léMﬁlaﬁe@/@erﬂxp@esmon of
theD 5k tAACOS T RRE a%.hhgaaﬂs@bd(ﬁ% REQLhAIRIM AR Alteraflon in the

particul ar SEQ | 1, fragment, or derivative,
actyyity, anpéart 'etvﬁbraé’éVOf( @xgres[smgw \?&r$ anees Y thﬂe“‘SE‘QUm?n test

anifdl jAdicaned %attﬂled@s?rc@nﬂ?odﬂae A58 RRen?f mdustitBe Qﬁtagonlst or

sal d conpounds to PRKX proteins having |nc§)art|cu ar
agQpst fey Neg 1in, thgr tfaﬁif%@‘ieﬂt prexeniion OfaltnleVéO egengsalivmhdiseases
and ARQEr(€. 9. the variant having the SEQ ID NO 2).

For determ nation of inhibition of binding between a

i gand and PRKX proteins, or a fragnent, or

derivative, or variant thereof, said screening assay

In §06WEr eRbddiAeht QRE wéséﬁt).na&w.drgpﬂ)\).dwadnét%eqaﬁbmuucmg a
of said PRKX proteins, or a fragnent, or derivative,

megicaag it OMmAfiSiRGf the stapp| af a(l) tifentifyigntan negant. afmgdulator,

anfdgohistd b MaganBeIRAUREuRIdedeRb Rl UisediseSOBPOANASIHOA of the
be screened for said inhibition to said plurality of

aforpmentinRed, SHREN(NG ia5sautl M AiideR&BPARg eSaifr gg@gtabwdulator

anl%g%hi%@%ﬁ%rhé‘t hatheld %a'rm%éﬂdtléél %éirférCQ%@bG@rr Ssaid agent,
(iv) incubating said PRKX proteins, or sa

moﬂPlﬁiﬁbn?nta@Pnbsér‘P’\/é‘ﬂPO@to'F‘aVa?'ﬁﬁnPet'HEF‘B@?b'eaHH afheg types of
scre@iimdthods and assays.

In another aspect, the present invention provides for an assay for testing a
compound or compounds, preferably for screening a plurality of compounds in
high-throughput format, to determine the degree of inhibition of binding or the
enhancement of binding between a ligand and PRKX proteins having in
particular SEQ ID NO:1, or a fragment, or derivative, or variant thereof (e.g. the
variant having the SEQ ID NO: 2) and/or to determine the degree of binding of
said compounds to PRKX proteins having in particular SEQ ID NO:1, or a
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or plurality of conpounds, and said detectable,
preferably fluorescently |abelled |ligand, and (V)
woreasazssny preferably the anounts of the fl uorESUEPINE6/062741
associated with said PRKX proteins, or with said
fragnment, or derivative, or VA riant thereof, and (vi)
determ ning the degree of |n3h| bition by one or nore of
sai d conmpounds of binding of said |igand to said PRKX
proteins, or said fragnent, or derivative, or variant
fragmenégo®r defivatiymt omeanpart thereef {&ar the varipplihaving the SEQ ID
NOERYX #Jradb%bﬁ%in%'?uoHréﬁd%ﬁbﬁt.oﬁfofftﬁuﬁﬁfﬁ‘a%etwendsrngé%' ¥fd PRKX
or ‘'variant thereof Into artificia 0SOmnes
prajeinsr &f @ fragmesvtr 5 sleniypHve. p@bt’éﬁﬁﬂfpb’sﬂiﬁ@fs gaid screening assay
coﬂ%h@é@tﬁ‘@ sté}lf‘)? b1 QHHIr@nanqul‘iﬂ Q%;S‘éhé?@ﬁ ‘W%%l@P'Rl@@'ﬁ?‘otems or
sai d rans ation product
a ff@i@ﬁ%"t iof deriyative, prrariantihereef é@l apP'@'d%lttV g)fqugmﬁamers and (ii)
adéil‘ﬁbel'ég%@p'oﬁhﬁ bt pQSﬂUFéﬁltPaHﬁ c%ﬁﬁibtﬂﬁfsa'té b (s%‘Fgé\ﬁé& for said

al ., Biochemstr 64; Krivosheev
inhfyionda sgid PBF@B‘IYe‘Pg/%QWt?mWE%CW (iGpaddipp: a fietectabiez preferably
a fI'J(‘)?éé’@éi"nt@flaHEiléd figa8d @ofslaiHJESﬁ»t%ﬁ{HrkyahéRﬁ))'uﬁ&ddt%né’aud PRKX
in sone aspects be preferred to use any
PfQi@'tnécPél?laéd Ifr@'(‘i’?eﬂtngmef'dat'“% opaiasignt dheneobdandh Sﬁﬁb Compound
or Bluralit§: & chﬁ‘;%@r?d%t 24 éaﬁ@ede‘iect%'ﬂﬂa qﬁbfé?hbi fluorescently labelled

accordi ngly. Said method may be usef ul
ligqnfs And (Vo A0 HTUrHYg W@&%‘Iabbbmﬁo@'ﬁégf‘%ﬁsoﬁ/\?@lel f'%%%nce associated

W|tﬁVs’f§|d!‘@iRm p‘?@l@?ﬁ’é”&sw‘f\ﬁ”s‘a‘m ﬁ%ﬁ\e*ﬁ?e& dERVANRT o?rvarlant thereof,
otherwise optimzed in their ability to inhibit the

anghi(wigidedermnining theadegres of igbitition Syuite B mafe qfesadd compounds
of BREIRY of QhidRiEh PIPE8IPRKH prbtbinRYFRRaid ﬂragn}ent or derivative,

derivative, or variant thereof. One exanp

I
or VR(igRk&ReIRET.bit TAIGNY bes pagferied tqﬁr%c%"éé'él@a%%d RBRKih@anslation

prdb%%té)for%édd@ﬁt RRlderivh e, 6|Svéjt‘|asrﬁ| tﬁ%?éBfEiﬁﬁl) Qﬁﬁl%rdlbl%@somes to
In patent application W0/ further exanple

en%ralt‘heth@oﬁﬁé‘ieisPPV@'nﬁsﬁweﬁﬁPWﬁ% @eg@m%@ﬂel thepdnkikition of
bindA2/HetRé6n Erﬁéaﬁ’fcf eaq‘lds'sgfha'PF@'}leﬁthI%tlHﬁt BRARICEO! Methods of

sScreenli ng assa i nstant invention are
recoastitutioados RR fransmpn@rsav@w frappieteraenirigto liposomes have

beMtélwcﬁg ScN¥RS/ 35%1483\@%?& QQQMQ/ 1)43@5&64 Krivosheev
W00/ 66985, . In one

ang Hsaqev, @%&ﬁfﬁféﬁv M?ﬁ@%ﬂé’@@n@% ﬁ@éﬁﬂQir?»)pl"biﬁﬁa%é)faitlllzmg a
ﬂu@@séegﬂtl& %baréadugém i@ get $REBRle sgﬁ%tb%@aréfeﬁeatt%p§se any

denti fying a conmpound as an i nhibitor of

other rintAgtable JrRS knqwydadhaneeraogeHd!ied drdhe aJt. eige radioactive

lab@fd)€ a%d'dbﬂeétoﬁt P%%refrf&l)@' @auBy n‘iélﬁoéf Qﬁe?y”feﬂé' Q86flIl for the
i nhi bi tory binding assay and (ii) adm xing t

idepdfipation QKA Rqyel %ﬁlﬂ ud$ d’léﬁ’” @arfmreqvalwﬁmépmpé)anas which
ha$®BBEHNFproved or otherwise optimized in their ability to inhibit the binding

of a ligand to a gene product of the gene coding for PRKX proteins, or a
fragment, or derivative, or variant thereof. One example of a fluorescent binding
assay, in this case based on the use of carrier particles, is disclosed and
described in patent application WO000/52451. A further example is the
competitive assay method as described in patent W0O02/01226. Preferred signal
detection methods for screening assays of the instant invention are described in
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may al so be identifiable by other types of screening

assays. Furthernore the present invention provides an
WwW@s®ay24807 t esting a conpound or conpounds, pre¢EERDDY062741

for screening a plurality of conpounds in

hi ght hr oughput format to dep§%n1ne t he degree of

bi ndi ng of said conpounds t RKX proteins having in

particular SEQID NO 1, or to a fragnment, or

derivative, or variant thereof é t he vari ant
thendoilowinoh eaBE) REPREtions; WAIR/387 HoniYigoBIES]4, W098123942
WOSITRTDEE SWdJo/88 810N DA0166985, WBIRANSIASB, 41 0B3Sh4TBIX

proteins, or fragment, or derlvatlve or vari ant

thereof, to a plurallty of containers, and (ii) adding

a detectable preferably a fluorescently | abel | ed

In CGHEPGURAEP eAbBHIMEt! tﬁl‘le‘)fpré’@éri"?tc'iﬁ\fla'n@vonprp‘?f)\ﬂﬂé@I X method for
fluorescently | abelled npounds to _be screened fo

PrOSHICN G AAPRIGRMS™S GOMRISIRGIthe 5teps GbY AARBNEINGACompound as

an (lhhlb)toi' BE BRRLiAG DebRbén %R*@%rm Qh&'d@ené’b@é’u& dfrRefdHe coding
derivative, or variant thereof

fOdeBé@% éUPEem?)r'é)f etlhﬁbprrf’m%‘lt'%@@ntﬂWb'F%MeplnéidﬁQ:cﬁﬁ.‘?@Mna"d (i)

adﬁh‘imﬁ*&ttﬁf&tc@mp%unﬁrﬁlﬁﬁbaﬂéfnfdc%gwélc@éﬁlley Il-léhél/éﬁ%ald compound
npounds, and (iv) neasuring the amounts of

marXr%F%P&UF’?"*{'ﬁ'@'PIQXo‘PtB%QfP@é SEHeeRINIRSHAYH sai d PRKX
proteins, or with said fragnent, or derivative, or
vari ant thereof and (v) determ ning the degree of
bi ndi nrg by one or nore of sajd conpounds to said PRKX
Furihggnae r?stheoP“’s?&i"H "f‘ﬁ%'ﬁﬁrﬂ’o"&eso%ﬂ AFSRY IR, tegting & Fampound or
coﬂhbeuﬁ@é dreférBby tsPeséecafffya i blurhBiyt dre o@hﬁfcﬁfnﬁ%d |n high-
&fluorescent | abel . However an ot her tgg
th’ﬂ%@'é‘&‘fta r@qtatgefiemrg}we éh%od%eénﬁi@m 9 Afssaidn 'P?Pgunds to

PRKYOrofeids SRaving M PHrtib@apreEar 1BANIE® Mecemsbi hufrﬁgﬁnent or
PRKX transl ati on product or a fragnment, or derivati

dedyat{vg, j qnyaranrtogreqiniesd athe ’f’%?%\tl hayipgsthReSEQs!D NG:2), said

scr‘é@ﬁﬁ’fg Q@iby* ébrh?ﬁsé& ﬁ?ﬁﬂ&ldg%’ﬂahidoiusp‘éé\kﬁ)rﬁ@fss”éid ﬂmm%ﬁ?otems
may be usef ul or t dentification of nov

or écfﬁ?ﬂﬂ]ﬁﬂ% U AgAtives of yariaph thefePhdOotpbifRly fhreptainers, and

(u)hau@mgeandemuwed pREfREBIGT Wi ﬂﬁoﬂd%bbﬁlliQGbéﬂ'ed htﬁin"]pound or a
PRKX praoteins, or a fragnent

| 0
pILGRHtyy | JEeCAIG gl A ALSFoSdag (g et d)haoripounds to be

scre@hedifoEBhId BiREINY RSSATH ploNGIR bPBoAfaMverdeanad (MHtiRGGbating said
fQr produ0|n a nmedi canment cogﬁr|5|n the steps of

(i
PRKde Rreteiishg0h s@ithitaame s of Berivelive 0% VaEABt Hhefeett a?'\d said
detelctdthe, prit6r FlnerdseenttiRfabélreet €ompobivd blﬁQjetectable preferably

AR AAl ARG ALY Biebbiihe (o RS & ppefrably
theCAOB@EBEn B Yas8bsiatdtt withesdit fPRRKEpidYeins, or with said fragment, or
derivative, or variant thereof, and (v) determining the degree of binding by one
or more of said compounds to said PRKX proteins, or said fragment, or
derivative, or variant thereof. In this type of assay it might be preferred to use a
fluorescent label. However, any other type of detectable label might also be
employed. Also in this type of assay it might be preferred to reconstitute a PRKX
translation product or a fragment, or derivative, or variant thereof into artificial
liposomes as described in the present invention. Said assay methods may be
useful for the identification of novel compounds as well as for evaluating
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ot her types of screening assays. |In another

enbodi nent, the present invention provides for a
wore@sazesent obt ai nabl e by any of the nmethods aPCDEP1iong062741

to the herein clainmed screening assays. In one further

enbodi nent, the instant inv ion provides for a

nmedi canent obt ai ned by any of the nethods according to

the herein clained screeni ng assays. Anot her aspect of

the present invention features protein nolecules and
compeunds wirick haye hesncimpreyee @l atbe s e mptisrzed m Koeir Ability to
birfoPRKR! FofhiRB! oA kiEaBiN6r hERRIAL PN aRiaRlHidriofT

he gene coding f KX or fragments, or
derlvatlves or varlants t hereof (e.g. the variant
having the SEQ ID NO 2), as diagnostic targets for

In Qﬁ{eﬁ‘%ft%r %MBHHMG%@%E&&' SI%@ufle?rﬁbon' rbr@ﬁﬂbé CH' fethod for
Al zhei ner' s di sease. The present invention furthe

praduging adneniga@ent ﬁBm@é'ﬁ!r&th&nﬂepﬁé’flﬁgéd%t'fgﬁlgda ﬁPH’tPéWrﬁ‘d as a

bm'@]B'reﬁ)“'@%é?\%V'ﬂFSdu%&QolfQHﬂoge%e %H%goerFePRKRDfp‘?S!é'n?ss by the
bei ng translation products of the gene coding for

afoppgrntigped  KiAing Sasg@y%e@nq,afl|)V@§iml5|(ngvathpaﬁ:p§1pound with a
phaMea@Rlticar carriéMeHyREl Nt sdidVddmpd iRl Ry Rd\Be @entifiable by

screeni ntg targets for agents, rmdul ators, antagonists,

othggdypes of Sqréﬁgméswsconpounds preventing, or
treating, or ameliorati ng a neur odegenerati ve di sease,
in particular Al zheinmer's disease. The present

i nvention features ant| bodi es, whi ch are speci f| cal ly .
In ;3pAiAeT erpediments thanPrasemholf¥RNtighPOVIfes;ifar @ medicament

obiaiMaHe AN an tH@mﬁétﬁbugrhdbbeamgttoothé lh@ré?RKaiaqﬁ@@ screening
codi n for rotei ns having artjcul ar SE

I.D
as§gys- 1 oqnq erljtﬁ‘@Et embgfirgent \His \)B§t%n6r'r\Y§f‘F'8ﬂt grovides for a
me"dlitﬁirﬁ@rﬁt 0Btatned b9 ¥@Y iokithe hAgtHu@Ist Becorlfad kb Ned harein claimed

The i nmmunogen may conpri se i mMmunogeni c or antigenic

SCregNiNGRISAYS- portions of a translation product of said
gene, wherein said i munogenic or antigenic portion of
a translation product is a polypeptide and wherein

Anaﬁ]le?n%o eéﬁap d?)g?ql@l Iéﬁtmysje tﬂry ltkl)r%ggprro elﬁomngl%clupesagnd the use
of s&IIUPAAPRC oledlléy naeiHYyl SIBQ $Bi NOoant, i 206 oroté eelectiks being
afPRan pduis SR o GociR ontRAR b bl bpRarvatives.
or Safiane tiasrbef (é.abaratwairianPriefsng dod CSI_Snrumglo-lapoais diagnostic
targets for detecting a neurodegenerative disease, in particular Alzheimer's
disease.

The present invention further features protein molecules and the use of said
protein molecules having SEQ ID NO: 1, said protein molecules being
translation products of the gene coding for PRKX, or fragments, or derivatives,
or variants thereof (e.g. the variant having the SEQ ID NO: 2), as screening
targets for agents, modulators, antagonists, agonists, reagents or compounds
preventing, or treating, or ameliorating a neurodegenerative disease, in

particular Alzheimer's disease.
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New York, 1988). The term "anti body", as enployed in

the present invention, enconpasses all forns of
w@niochzssres known in the art, such as pol ycl onedT/EP2006/062741

nonocl onal , chinmeric, reconbinatorial, anti-idiotypic,

humani zed, or single chain apfibodies, as well as

fragments thereof (see Dubel” and Breltl i ng,

Reconbi nant Anti bodi es, W/ ey-Liss, New York, NY,

1999). Anti bodi es of t he present i nvention are useful,
Thé?freéé\ﬁtlﬁoéﬂmd fouMa 4Ribodiés Wrdeand b?eé‘ﬂgally immunoreactive

t her apeuti c net hods, based on state-in-the-art
withea d Mo gedle v bl Faith dMMOgels isng Kanslgtianerroduct of the
PRM@@%%%&H.N@%@'PR@' BroBBink NKaViRg hﬁfpérﬁéera@tS’Em ID NO: 1, or

Press ring Harbor, New Yor 999 and Edwards

ffag{menﬁnﬁirﬂﬂﬂv@@i‘f@&t ‘Pfc‘éa”aﬂtprtb%&eioééﬁ gAéfpﬁ* yaeant tyipg dhe SEQ 1D
NO YV eFid Gidnftin@gen 4 oéd%pﬁﬁghﬁ%nob%%ﬂ) of WiligdMic epitopes or

enzymei nmuno assays (e. enzyme- ed i nmunosor bent
poriongy of thrgy\§latlpadpr(§)idHﬁErq)(f, sﬁgeg@e wherein said immunogenic or

anGyeie! pBRIBRSSEBCRahSBUBR FroRYE is W PbR/PepALE! and wherein said
[ mTuno reci gil tation and anti body m croarrays. These

P°|NE?HB@I% ehgin \an (andibgdycEeSRANSGE IR r aRsABIMAIN Fhdukersin said

pol9beplife PWnﬂ'ﬁUﬁosﬁgmﬁéeﬁWLﬁwd Oby d§é|'dV3édtib%?ny oI\/Iethods for
variants thereof. 1In preferred enbodi nent of

gengradipgrantibegifng ame W§H|"<ﬂ'°&’rﬁ‘t e Qf& (sem H@éIOM‘S@HaIf O'f’\nt’bOd’es A
LaB&ia®6h/ MantBe Gf&ﬁﬁf‘@ﬂ) ¢-Pérb§F 2hBoftody PRds, icbla §§¥"'ﬂ9é ¢1arbor

obt ai ned from onpri si ng i'munocyt ochemi cal
Newt Xpf.n}98&%)- sTahedtQ!é] I a%"??ﬂ)’salaé mPlaysdyin W%pgqsfenéﬁnventlon

en@éﬁ?é@éhsd%grﬁﬁnféf of Laitiiddtes KnoWh 3 tiBECErtSIRICA BY poncIonaI
ern in said cell conpared to a cell representing a

MORABIAN I TRTIS: FRGHM BIRGIGTR caNtir ALY JyITeenized apksiggle chain

anfifodle§ehs wdlr &5 Wa@méhts ttﬁ‘@re%?t(\ts‘@é ‘Bllb‘ie"l“anﬁtI?fte‘PthF\SI ﬁe@émbmant
t o aneur odegenerati ve di sease particular to

AntibegirscyViekdisoaNaw aYArkg N 4999): '%f&rp%’ée%aiafmtée present

inveHtioRYare D8&RE! i irdtdd&y, eint aemtyn@maﬁé%nr&w% WRélapeutic
known in the art. It mght be preférred owever

meshndsy %@ﬁ%@@nﬁiaé@"'i‘ré??r@ﬂt F‘%ﬁhrt'%'ée%éﬁ%%tH%rﬁO\Mfand Lane Using

AnBbbéRedY PiBEFd18ry Mbﬁfu%'l anh)e S‘H)?ltn@r Hhﬂ?dr' Pab&atdryePress, Cold
degree of staining he determ nati on of

SPE'HS Rasbpul '&?Wa(ro@uﬂ)%%? ?Uf’ﬁfd"gﬂrﬁﬁrﬁ ndMprnogiagnestigs: A Practical

Apﬁﬁidm cmxfbh@ Urﬁ@é’ﬂsﬂg' Iﬁlﬂissd'@ifbf&’ufih@l%nﬁf 1@@9§trgueaeas Qhzyme-
the cell surface or anong organelles and ot her

immUBee| PESANS st(Pukt uPBBYMPLIMKAG: hémERINOSORantcappsax  ELISA),
rao%'ﬁnrﬁﬁﬁ@rdéé%%y'éo cRemBRi M Ré seBRESiffRlinoN H&M enfyestern-blot,

features and advantages of th
|mmH0ghqqq)q1thqn| a@g a'w'ygpgm migrgariays. These methods involve the

detection of translation products of the PRKX gene, or fragments, or derivatives,

or variants thereof.

In a preferred embodiment of the present invention, said antibodies can be used
for detecting the pathological state of a cell in a sample obtained from a subject,
comprising immunocytochemical staining of said cell with said antibody, wherein
an altered degree of staining, or an altered staining pattern in said cell
compared to a cell representing a known health status indicates a pathological
state of said cell. Preferably, the pathological state relates to a
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foll owi ng description of figures and exanpl es which

are illustrative only and not intended to limt the
wo eovailzssey of the disclosure in any way. Fl GURESI/EP2006/062741

Figure 1 shows the identification of differences in

the levels of PRKX gene der| E1ed MRNA i n human brain

ti ssue sanples fromindividuals corresponding to

di fferent Braak stages as mnmeasured and conpared by

GeneChi p analyses. It indicates that the |levels of the
ne‘#’@ﬁisééﬂﬂﬁélv Beas dneartievlpe taid - e negtechanyical staining of
a ¢ BARY §§MHH a0d b&hé‘%lﬁﬁtfer‘ Bﬂhﬁ?értheeﬁ(Sérn%Qnﬁﬁ methods well

neasur e neur opat ho I cal stag |an brai n
anW%waéh%@ I%@'%c‘@ﬁ ere?fgrnea PWENeR MK IAN Biagated method
forsthégie@gatiorf:%ﬂ?ﬁéﬁiﬁﬁm‘afnd WPHERin %H@P&r%é‘l@ﬂ offthelegree of

inferior tenmporal cortex each of different donors
stajping ¢fr aakelst agehe d@@ﬂ“'mat'QDlOthh%GQ%U'aC@Z?SU%’F‘rﬂﬂ'maf staining
pa@l?hzéﬁ a%eﬂ' bf ?ﬁ@%p(ﬂ@@i‘é‘éﬁdi@tﬁ@utﬁf@@kaﬁté}g@eﬁll é%er eﬁell surface
or GBW@QSOT\Qiaﬂﬁ”ﬁ aad @hagéutzce{ldmsstrmgnes withiasthecogl are carried
outaaé*c to tﬁeghEl;aLtfh%'aeJEsc‘ill‘B%rlﬁ U8 LBt aalsoayage 3

57), and 4 different donors

Ott\ﬂért *Feﬁh?é’é( aﬂoa%vﬂn(at’gggof Ffﬂﬁ@nv@f%ﬂ@n e bDeO%)paPé\'Vtefrom the

been applied to an anal ysis of Affymetri x Human
fo"e@weﬁréemeetm q§ f'SUtPSA?E*%\)?X?M%WW ?’e hiustrati¥g @ady and not

inté fdd L limt tAB rHﬁfaﬁr?&éi'éftther&ilsﬁtfloéG}% iRFY J{“
progressively with Braak stages predom nantly in

inferior tenporal tissue are shown. Figure 2 lists the

data for the verification of differences in the levels
FIQOREBEKX gene derived nRNA in human brain tissue

sanpl es from i ndi vi dual scorresponding to different

F|g%rréla1< sHoa@e shé ndeéstaidatonf ef d“n‘ﬁbr@‘hc%aﬁuﬂfédléibéls of PRKX gene
quantitative RT-PCR anal ysis. antitative RT-P

de’lﬁ%‘?‘h@ﬁ'ﬂé 'P&d’t&’f’ﬂéarL|b&l‘1'f‘ctjP<§I”€rsar’% P8 froB i Rdividupls FHUGSPO“d'"g to

dnffe@éﬂiltnB%Jék W@égé@seééorhﬁﬁgu@@pbﬁd rtﬂ)rﬁm%dof)yt(tl@nédi@iﬁt é\halyses It
ortex he inferiaor tenporal cort

'"dcePéﬁi)é?aail ti‘edf*"?'ﬁé’fstﬁﬁéea%%tf"se aRNA sgerigs Q%F?é@iﬁ fuantitatively

W|tﬂnﬁ|wsdr§?re-5%%rdadrﬁi WBGE AY@' iWdica6ee tfor VADUGS @feasured by the
in B a_standard gene that showed no

“e'éyogﬁ’ﬁf qlegicp!l &iaging ehPeainitiyspe Samples @EEPuRy & Braglepad Braak

(Bﬂébﬁ gagm@r)l aampbgtdwwmms(:&fte)t a8 W@M\Eé‘st oBiidfalkior temporal
es representin

coRpBBAFD AHIErP At anarouila EHAeR Stags PrEoide SIS s co27,
an@UEDsiPaiffarent dohoFRWkh Braak stage 1 (C014, C028, C029, C030,

C036, C038, and C039), 5 different donors with Braak stage 2 (C008, C031,
C033, C034, and DEO03), 4 different donors with Braak stage 3 (C025, DEO7,
DE11, and C057), and 4 different donors with Braak stage 4 (P012, P046, P047,
and P068) have been applied to an analysis of an Affymetrix Human Genome
U133 Plus 2.0 Array respectively. Differences reflecting an up-regulation of the
PRKX gene progressively with Braak stages predominantly in inferior temporal

tissue are shown.

Figure 2 lists the data for the verification of differences in the levels of PRKX
gene derived mRNA in human brain tissue samples from individuals
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Figure 3 shows the analysis of absolute |levels of PRKX
gene derived nRNA in human brain tissue sanples from
wo por2ssanl s corresponding to different Braak BCEHER®06/062741
i ndicative for AD as neasured by quantitative RT-PCR
and using statistical net h_od\,Lé)f_the medi an at
98% confi dence | evel (Sachs (1988) Statistische
Met hoden Pl lanung und Auswertung. Heidel berg New York,
The data were cal cul ated by defining control

corgé@mmgimg]cﬂ%@ﬂff@egbtﬁr@@ksst,aqeﬁ mdicative deeAD ap measured by

qu%'lt‘éhvé‘rl'\el' WW%F\Q@ISW ?hérhﬁ e ﬁTCF’bWUQEEQhE(N (fhléel_lghtcycler
f1ned groups wth vanced AD pat hol ogy~i ncl u

rapsﬂ atarerrgabgughrm technique wabaesfarmad appne:RONA of the frontal

corrté)t |(Ie|‘btn't5‘|9 a"i‘l'&l Hhig- |F1f’éHHrQEthbrélsco°ﬁé’>‘(‘@Térﬂ BFaCP)SBf’"thé@ame donors

as In i1nferior terrpora cortices corroboratin

as  used o1t BonPORD @ARlERIFp T Jates warps nopnalizetro. values of

cyabﬁlﬁlﬁﬁ@%est'aﬁdgmb&"ﬂé tﬁ&”&ﬁfvbéhg nbrgl |'f|eéntt Emé‘?él%es in its gene
cortex (T) of Braak stage 0-2 raak sta 4.

exprgsgion levelserddhe ¢empatisan @ﬁ’t‘ﬁlﬁeﬁ‘ égmpé@s 6h the ?@F@@( Braak stage
0 Wi, lsarmnes! rép%&&%‘tuﬂﬁ% gﬂ B?@alf ré’cgbél 4C%Téa‘9rPS/ (Hemonshtrates a

i ndi viduals wth advanced AD pa relati've to t
subsipatialtiffeesssrial gansr eweaﬁlentlﬁwlquﬁ%éx cortex of

control persons, and an up-regulation of PRKX in the

i nferior terrporal cortex of individuals with advanced

AD pat hol og%/ ared to their frontal cortices.
Flgqrg@r ghows dhe @ng SEprgjuN@Ie\ielstqﬁé’%lﬁ,}(rgfngcggnved mRNA in

hu@AUSRGE tRkub r@rﬁ%ﬂ%ﬂr&nﬁ“dm&&ﬁk%dr@é&ﬂﬂ%@%Qﬁﬁé%t Braak
nunber P5181 7 | engt h human PRKX pr ot ei n

sta@sﬁprn%@'\%é%wﬁlaoaacm@snr Ry Ayantisalives 8T-EiER | and using

stahistica), rﬁélﬁoé”bﬂ@hé‘cﬂn@dfaﬁﬂl&ngﬁboéoﬁfhﬁnﬁémelf’agéﬁchs L (1988)
protein (UniProt Prl mary accessi on number 0439

Stﬁ‘tlﬂt'lsch% thodaRaR!aneg w%wswq&fmﬂsnlwgel@m eNﬁVhJOTK p. 60).
Thaécd4la- wEleHa‘FCLﬁéteﬂ"'Q d&ﬁ@nb%&@roﬁgrd&b@ MR ARG | Slbjects with

sequence of human PRKX CDNA ( Genbank accessi on

quﬂh-[ﬁt@gegg)tglz O’Y@'Fhé’fEdiﬂ’i”Hgar?HéN'ﬁRR)@ datgt@alpulated for the defined
clﬁ\%Mitﬁ'aHQaR@&pAWSé%idd%ﬁﬁlclfdlg?"B@a§l53§d“®é53 & hubstantial

t he nucl eoti de sequence t he human PRKY cDNA
d'“@Eﬂ%‘éﬁTﬁ?“?‘i"H‘ﬁséPl%ﬂ regylatiomn ds SERS*FOUDUQBF'@WS‘)G” as in inferior

n:?:;%‘f@ﬂ' Suricbe E’Wb&*a@ih?' 'ﬂeSLﬂfHTHFdrﬁ' e &Qéné@ﬁipe%tria%%‘is Most
u

re 6A depicts SE , .the codi ng sequenc
pr%lag)'\t gfffqrﬁgcq]mﬁvpgmomparmg inferior tempdral cortex (T) of Braak

stage 0-2 with Braak stage 3-4. Said difference reflects an up-regulation of
PRKX in the temporal cortex and in the frontal cortex of individuals with
advanced AD pathology relative to the inferior temporal cortex and the frontal
cortex of control persons, and an up-regulation of PRKX in the inferior temporal
cortex of individuals with advanced AD pathology compared to their frontal

cortices.

Figure 4A discloses SEQ ID NO: 1, the amino acid sequence of the human
PRKX protein (Genbank accession number P51817). The full length human
PRKX protein comprises 358 amino acids.
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gene, conprising 1077 nucl eoti des, harbouring

nucl eotides 185 to 1261 of SEQ ID NO. 3 . Figure 6B
walesatss7SEQ | D NO 6, the codi ng sequence (cdBQT/BP200616652741

human PRKY gene, conprising 834 nucl eoti des,

har bouri ng nucl eotides 18 tog 0852 of SEQID NO 4 .

Figure 7 depicts the sequence al i gnnment of the priners

used for PRKX transcription |level profiling (primer A

SEQID NO 7 and prinmer B, SEQID NO 8) by
F.gwerust&&éusee%é@ﬂnmht%hqhs%waem QGquthhp'o‘Fg;ﬁe human

Fi gure 8 schemati cal

PR&Yarnre Gt“he(LH]'PgHrrEHt“aéY @mspwn@mrs@ﬁeﬁeb §E@ fuy length
hubi@h PRKYH oS oRfiised BE0s@iHFaciB® | D NO 5 and both
primer sequences used for PRKX transcription |evel
profiling (SEQID NGO 7, SEQID NO 8). Sequence
positions are indicated on the right side.Figure 9

Figt¥egn shbRs $PQ @wp@smel ﬁGcI@BtnE’B@éq@%ﬁb@'d’f tWethman PRKX
cortical betaanyl oid plagues observed in bra

CD%‘@eéGﬁﬁH@"'ﬁr@ﬁﬁeﬁ@O@af‘Pm BCR448ASH a?é‘tcoﬁtf‘gs&@\ PRKX protein,
cofBR8migt 2380 RliciBRifdedrotein i s observed in brain

speci mens from age- mat ched non- AD control i ndividuals.

The typi cal exanpl e denonstrates the general finding

that PRKX protein is co-deposited with anyloid pl agues

Figute B 8ho@¥)SEQ miN@mSthé/\huélbotuaeaé@wehcérdfrthe human PRKY

DR R aTSFRRS At Pwhgrs ST PA0h4] T Steading the PRKY

praéinl, @BARTprsaty 895 @sitRiotidest i ons of fresh-frozen
post-nortem human brain tenporal cortex specinmens from

Figaine BR @&picBNSEQND NO:E)ehsrbardssfuende @ds) bPthe Rliman PRKX
Braak stages nd 1 esp,

: N
9o TRmiATEPEABE: U1, ISP UGS TRy st aatinesy 165,19 /1264 of SEQ
ID M@ .yl onal rabbit anti-PRKX anti serum (Abgent)
fol |l omed by Al exaFl uor-488 conjugated goat anti-rabbit
| gG secondary antiserum (Mol ecul ar Probes/ | nvitrogen),
visualized as either grayscale i mages (right upper
Figuwa@Baaé piofs SEQNIPNICRIE), the cotarsedndes(cds) bhtheeugad PRKY

sopE rombusag: 474 Tuafhatieonhnthor Bec ETRcidsn Pdo 852 of sEQ 1D

NQdet.ect ed by the nouse nonocl onal anti-NeuN anti body
(Chemi con) followed by Cy3-conjugated goat anti-nouse
| gG secondary anti serum (Jackson/ Di anova), visualized
as
Figure 7 depicts the sequence alignment of the primers used for PRKX

transcription level profiling (primer A, SEQ ID NO: 7 and primer B, SEQ ID NO:
8) by quantitative RT-PCR with the corresponding clippings of SEQ ID NO: 3,
PRKX cDNA.

Figure 8 schematically charts the alignment of the PRKX cDNA sequence SEQ
ID NO: 3, the PRKX coding sequence SEQ ID NO: 5 and both primer sequences
used for PRKX transcription level profiling (SEQ ID NO: 7, SEQ ID NO: 8).
Sequence positions are indicated on the right side.
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ei ther grayscale inmages (left upper quadrant of each

panel) or red signals in the nerged imge (left | ower
wa@e@dnzesry of each panel ). Nucl ei are stai ned bPCEEP3006/062741

DAPI (Sigma). The right |ower quadrants show the

correspondi ng phase contrast 1irr_ages. Figure 10

exenplifies that reactive astrocytes in the cortex of

AD patients contain the PRKX protein at high |evels.

In contrast only low | evels of PRKX protein can be
Figusein? exemaplifiascihesco-deppsitionr pbPRIKXageatainy ity cortical beta-
am§RIN T BlaqliBsl dbdigbd AOhufaheBrad Qiéﬁ@tP\erBeWo‘Fﬁ 4D 2ptients. In

| 'e-1'mmunof | uor escence m Ccrogra acet one-f I xed

corfgasparsushcderenition afr BRKX peRigin ﬂﬁ)@lbsﬁﬂﬁdelﬁ pgaianspecimens
froFH Yol RERHA = FBhLAH Se&%a’enﬁuf.\he[rh@n AfhdatiyBikal example

ori |naI magni fication and an age-mat ched non- Al
de@@ﬁﬁg@tes(f@ﬁlgﬁf}ﬁ{ﬁ' fr*r%@ﬁgfth%*a REX xepdgin Iatcosi%ma«s't@ﬂa@é% amyloid
plaueidely. HABRGGH H@ﬂlé/ntssﬂﬁﬁél'f lis JRREKt IR NQYRASA | Bbb)ﬁ:ted are
i's reveal ed by the affinitypurified polyclonal rabb
doublerimmuyoofitaresesnae nigsgaraphst @righal onpgnificatiarix4d |°f acetone-
flxéﬁérﬁﬁ%t%i‘%sgﬁéﬂes@ﬂﬁbzé@?th—m'og@ﬁﬁﬁﬁ'qu\al'iﬂém temporal cortex

anti'serum (Mol ecul ar Probes/Invitrogen), visualized as

spegimeas GeayaehR Ratiapiand ?Qh@g%ﬂ”ﬁ?ﬁﬁh%d&nahpo‘%féa@h at Braak
sta@%@‘ﬂ an@", 96§5dttivelN A edific Ph?(ﬂﬁﬁ&%ﬂdé@ﬂi%ut&'u@frévealed by the

[Fower qfuadrant of each Bane . The astrocyte-specifli
affipity g itiado el vel eggpralbiy ant b PRICOh yantiserumu $Abgent) f0“0wed by

AlSRRFAR A8 c@ﬁ‘;h'ga@:db*ﬁ’oé‘f‘éhtk?‘i’gybl(f@%@coﬁ@bhﬁ&ﬁﬁsé}ﬁm (Molecular

3-conj ugat ed “goat ~ant i nouse secondary antiserum
Prqbrsiioy8roaananyisaplized @ﬁa‘P'FQ%oQ@é!S%ﬁ'?Hé’\agglsa(y@é‘hluépef quadrant

of éMSénél') ek bhé'@rp‘éfgn%ll’@mﬁfét mefg&fmhag NefioRer h@gdrant of each
nals in I mage (left |ower quadrant of

pawgthanwgronm ic spaaticameskenpretelry Nswd is siejpeted by the
moli88 rhbSJS‘élthlV\Sﬁtl-%@N %%Soé?Qb’hbhﬁc&ﬂr%ﬂé%a%}f‘@y@t@ﬁﬁugated

contrast | mges. panel shows one typic
goals anbicPeuse n|9ﬁ1ese@@ﬁf’?64 aﬂb‘é@ﬂﬂ’én(@bﬁ%’ﬁ/mﬂmvaﬁhésua“zed as

eithéOgfay Eéé\%llw%@%‘é’s(léfhﬁPS&a&@Q&I%rn‘t )i 'e‘écﬁ%@f)a&cleedoélgnals in the

man feacti ve astroc es In ecl nen (pomet
mexged imppguileft 1qwes<enﬁrirante%f eagh PPR . Nusieij #rej stained blue by

DATRSIgHeA )Y T%%Crlt’é'ﬂ)cl 18iveF qBadra12s QRN thE Lo dsPoRBRE phase contrast

protein wthin plaque-associated activated mcroglia
iMageS%rain ti ssue sanples from AD patients. |n contrast,

such accumul ati on of the PRKX protein is not observed

in brain tissue sanples from age-nmat ched control
Figuseli\Pi exeariifiesotha reactivejagijoontes e e eeiienPEAD patients contain

thedPRIRDEpHTBIANSY higR11ESQENFEcontrast only low levels of PRKX protein can
be found in astrocytes in the cortex of age-matched control individuals not
affected by AD. Depicted are double-immunofluorescence micrographs of
acetone-fixed cryostat sections of fresh-frozen post-mortem human brain
temporal cortex specimens from an AD patient (original magnification x20) and
an age-matched non-AD control (original magnification x40), at Braak stages 4
and O, respectively. Specific PRKX immunoreactivity is revealed by the affinity-
purified polyclonal rabbit anti-PRKX antiserum (Abgent) followed by AlexaFluor-
488 conjugated goat anti-rabbit 1gG secondary antiserum (Molecular
Probes/Invitrogen), visualized as either grayscale images (right upper quadrant
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m crographs of acetone-fixed cryostat sections of
fresh-frozen post-nortem human brain tenporal cortex
waepweilzssns from an AD patient (original nagni f PCREPDING/062741
x40) and an age- mat ched non- AD control (ori ginal
magni fi cati on x 100), at B_ra@(_st ages 4 and 1,
respectively. Specific PRKX I'mrunoreactivity is
reveal ed by the affinity-purified polyclonal rabbit
anti-PRKX antiserum (Abgent) followed by
of epelx aEneld or greer §ig irethegmgraechimagefpfttlowgGquadrant of each
paf&§ORHE &6 %té%?ﬁ&f‘rué'\ﬁhﬁ@é' ;?’rrotc?hoéﬁﬁﬁ ﬁvhﬁfe%g@d%fy the mouse

vi sual i zed a$ ei %c | mages
mO@Qﬁmn@hﬁnbfGﬁéEhafﬂm ( %W)ef@HOMegn%Y§ rPQﬂikégaltéﬂgRﬁt anti-
mdudBY6g é' %fe"coh%‘@‘ é’rH%%rr@rW (QhcRMIDRAMRSE), vIé\Ralized as either

mcro I'i a- speci fii c marker roteln CD68 15 detected ?/
grqméah%ugagw(ﬁft mermadr@%@famcﬂbme()mkdﬁd signals in the
mek§ed GMage et SwEP GLEEARGofI0atn dRhbn™HFeil 4€ stained blue by

secondary antiserum (Jackson/ D anova), visualized as
DAE (Rigma) Iheight Ipyapayadrants SUBWéheqi%EﬁS@ﬁﬂdtﬂg Ri2age contrast
mé’g?ébel '}hé’rleftegaﬂlgg%\ﬁs'éhé rﬂ?plgﬁf Q@ﬁ'ob?@gﬁw (ti'n@féorlthemmen
quadrant of each panel). Nuclel are stained
(PWI x¢@).ghhg . T'Q*HeP?PghtShPW\ﬁ/thQqméfﬁiﬁﬁsgﬁcﬁﬁﬁqﬁéance of many
redvE SRHARIdWinARBSED SpBLIAST (dafRgISRp)The Teft panel

shows two typical mcroglial cells in the control

speci men (power x100). The right panel shows the
Flg‘inl'r‘ér @Pt&fénﬁllflés 499@@5@@Repﬂftefﬁar§’ R&sdivelyedcalimiRebd and co-

pul at1ng an ar%  aque i n the AD speci nen
|°°@b6§6€aﬂ">tﬂﬂ D6gpro ”&Mﬁtj‘f'%Qlﬁﬂl@hﬁmﬂﬁpsﬁthatqf&mwmg"a in brain
tissld Yahiphds ridpRiaC-BadieRtL IRl ébdt?aéi%ﬁbh( edc\éuﬁfﬂpétﬁﬁws%d th¥Y PRKX
pl aque-associ ated activated mcroglia, and that
praieist ds rﬂqts°§$w’meﬂaﬁbdu§lfy tigsyanBamplas sram age- matChed control
|nd?\ﬁdJ.lé’l%aln'o%egffef:t‘?a?i“'HyJ WD' NDEHIcEEH YRS |&UMHT§flﬂﬁ1unofluorescence
I gnal s, find |ng* in contrast is absent from
m'@!@ﬁt’ﬁﬂﬂs &&n@ﬂc%tgn% H‘eﬂdquséﬁt sertoRs @fpfresbtfeazan, post-mortem
huRGACSYRIAL Rinpdral Ba*féxprs%einﬁb@pﬁeﬁﬁlaﬁ WO [ B3 (original
astrocytes I s typical enhanced in AD (arrows
ma@@my@m@e x@)c@w%/ =y ggemn@tshed 1ensABwsonthel thgé&@h mﬁgafﬁcatlon
x10@3'\'ét BrRak3 &% Phnaka- r%pe&thﬁelP’@ﬁémﬁb 'P@%}@Xﬁr‘ﬂﬂ&ﬂ)r@éctmty is

human ene, in transgenic flies. Depicted

re"telﬁée%léb’éb?lq{ﬁn&! PHR‘HB(J:S)%)«HPE@'sﬁhﬁ"tl anti-R KK faméusemm (Abgent)
fol s NW&Bé l::bfnj ET?e%Cgéﬁ’tr@rﬁﬁ%tHf‘ sbB&ndary antiserum

control of gnr- GA usin specificC
(MallepnﬁrsPrqlvﬁs/mtr@g%'ﬁenglﬂaltm raéa@t“ihGﬁ graysgaleulimaggs (right

upﬁ&cgréjdrrégt bp cbbR ﬁa\fﬂl)eopgm s@ﬂglsefnf!h%' RBFYePTmAHE (left lower

CR reaction Specific priner pait
quadrant oggpch pasel- Jhetfm%oq,'kﬁ §91‘P%if'? @F\arﬁﬁép@elr‘n P6Rds detected

by P& nfoude0g8§elbnbb arti-Ché8RHtiBbAPEDako) followed by Cy3-conjugated
goat anti-mouse IgG secondary antiserum (Jackson/Dianova), visualized as
either grayscale images (left upper quadrant of each panel) or red signals in the
merged image (left lower quadrant of each panel). Nuclei are stained blue by
DAPI (Sigma). The right lower quadrants show the corresponding phase contrast
images. The left panel shows two typical microglial cells in the control specimen
(power x100). The right panel shows the characteristic appearance of many
activated microglia populating an amyloid plaque in the AD specimen (power
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expressed than in control flies whereas pka-C3 in line

[02687] is down-regul ated conpared to control flies.
wokmsarssnent s were done in triplicates for eacPCT/EP2006/062741

genotype. Cenotypes used were: W

P{ EPgy 2} Pka- C3EY02687/ gnr - W,

P{ EPgy2} Pka- C3EY03065 / gnr - 4 and w;, gnr - GAL4/ +.

Figure 13 shows that overexpression of the Drosophila

PRKX ort hol og pka-C3 accel erates a TauP301 L induced _
x4Qh dther micspg@Phe ctharaeigepiégallyi ilustratesthanO Q68 pejeini is massively
expre¥sé® 4/ pl Erﬁs}%'c%?e@f adtiatddd nliéd Qﬁg ) aRECHRAEFRIRR (protein is

TauP301 L In hot or ecept or cel egeneration of
snmulta@gouﬁlyr@@@watﬁ!ﬂaapgoqo DC@HM [%é"tﬁtﬂwm §tropg yellow merge
mgﬁQTS %ﬂdl"f\@ whideeH Eonttdie |§'a’-b'§§h?"froﬂ'f cbh?‘rolr §5|'n5fés In addition,

(b k arrows). Co-expression
thep&?(errmle I%@@bedeﬂﬂmtﬁtﬁiﬁ? that FH%K fPES&?'noﬁXPTﬂ?STPaUPSO&eaCt'VG
astFoéé)?Qé‘fsefgp%ﬂ %Bﬁce@ﬁ'\"ﬂb\’%&%v&@%@ c‘!@ﬁﬁ‘are\‘i’to controls.

Pgy2} Pka- EY03065/ gnr L4, "UAS- TauP301L - w;

P{ EPgy2} Pka- C3EY02687/ gnr - GAL, UAS- TauP301L - w;

F.ggm 1@%lhﬂ)wsut‘h% E@té%ﬁgy-éf"mIﬁﬂﬂ%)@pré§5|§h0&‘ﬁpk5‘-@3 tth@ Drosophila

Drosophila PRKX orthol og pka-C3 'is involved in
ortRelegptfoingl Rman RITKXgepey intranggenigiflies; Peplqt%% 'S the detection

of ‘b‘kaeémééﬁbé‘sﬂoﬂ—aﬂﬁpﬁp& &ff@%tpﬂﬂ?a 63 tiBAkhEARIc fly lines expressed
'oss-of -function o 02687) reduces

ungdefodisheeyirak %antst#EﬁthoBTtPﬁR eing 1RKa-fr3cenfasalic gsmers. The
efficferidy 8% the- FeditR™S id GafclthtcdK ackerdifg Ao IR %%Ebenﬁ;mber and

Depi cted is the quantification of phosphoryl ated
effigigneyjofother RIPBER readiien ekthaspka iSReeiigsprimgr pair (E=1.86).

BaBE@ S k¥l @élb@%t@f’!éﬁé@%)”n@ bka g3 §93688]" RS8iMGimes higher

TauP301 L in conmparison’to control
expresggd wrs §h§°fatf®|aﬂ'?{5 é(\thfegéplfﬁ G¢3ittine f0287)1ia dewn-regulated

corﬁ?gﬁﬁy)to ”@d’nt?&l' ﬂl@%l y Mﬁ@ﬁ%n@@moﬁ%ét ihOfiflicalédl for each

4 (data do not reach s@g i_can
g

genptype s (FRNAtY BRI UBSIOds WRER: d6nBfl MP@MXGZWT/QmFGAL4 w;

P{@P%%Z}%D@wmso%@nw/m ¥hd w;gmr-GAL4/+,
gy 2} Pka- C3EY03065/ gnr - GAL4,” UAS- TauP301L - w;

P{ EPgy 2} Pka- C3EY02687/ gnt - GAL, UAS- TauP301L - W,
Figlfg 153 rbwsUvat Teuel 39&r‘e/s§ron':b9%'i@ D‘r@s@'p“l‘m’@ PREEX &5rthd1b§tpka-C3

anal ysis of inducib PRKX protein production in
aC‘Fﬂe'r?éﬁﬁ; | T8 u@dtsqeabwoweeﬁems@@hgiqm@em dp an AD

tra &Nt AN PmoBBXEXBRe st t(ﬁgﬂff‘éi-@@ (b@§6§)' tRCB e sAMBuP301L
roduced into tissue culture cell's. Expression of

'ndIURR§t photaraseptameelt siegeppradion pE flies expeasging hdayBaAdk under
the é'érﬁ?'olt& dRRAM 95 ?G@é@d by Lt'ﬁ@rﬂlé'fﬂ@tér' SthefrelinBUbMEck arrows).

tetracycline into t nedi um
Co-expression of pka-C3 (02687 partlal Ioss of-function) has no effect on the
TauP301L induced phenotype. Genotypes used were: w; P{EPgy2}Pka-
C3EY03065/gmr-GAL4, UAS-TauP301L - w; P{EPgy2}Pka-C3EY02687/gmr-

GAL, UAS-TauP301L - w; gmr-GAL4, UAS-TauP301L/+.

Figure 14 shows that the Drosophila PRKX ortholog pka-C3 is involved in the
phosphorylation of Ser214 of TauP301L in flies co-expressing TauP301L and
pka-C3. Partial loss-of-function of pka-C3 (02687) reduces phosphorylation of
TauP301L at Ser214 in comparison to flies co-expressing a wt pka-C3 (03065)
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expression of PRKX is switched on. Cells were
harvested, |ysed and subjected to Western Bl ot
W@e@bAI%9839 usi ng an anti body directed agai nst tPEI/EP2006/062741
myc-epitope at a 1:3000 dilution. The arrow points to
a strong band running at appfpx. 43 kDa. In the
absence of tetracycline only a faint band running at
the sane nol ecul ar weight is visible possibly pointing
to bacléground expression due to | eaki ness of the

trapsgens - HPepigteshist ibe. auaniificatians of phesphorylated Ser214 of TauP301L
thalt 'FEU@&E' éWﬁr?ér@Sé‘& &n %s?éﬁb@lé’cfod B %bbb@gf'?@?h@é Uctbkpressing

TO uction in - neur ogl 1 oma cel

TaeB3@1dpra@§spkﬁgCt3h@3§ﬁédu§wqwnadmmAhnpcgmolt fies whereas a partial

losS &=l RPE S 8P bka X0 2687 ) sy fsﬂ?ﬂ@ﬁd@&réa@@ dhdsphBhiatfon of Tau
and i ntroduced into tlssue culTure cel Expr essi on

at §pr3fkidata dmaet reardh signifigance). Stadistical analysis was done using

Gré;%PékpeF‘rPén‘? r3 68 Q@é‘%@/péé‘%@gd twré:g; ?YE‘P%E/Q}W@C3EW@65/gmr-

dition of tetraCéjcllneln medi um
GAé)éprLé%«%J@ﬁlP@mbRKv( PIEPAEZHEHA-6 SENAL 608 s Edde & MtTgUP30TL
- WA ghrRGA L QOVRN'S- qr]abp;,»bw_,a.vvltched on. After 24 hours of
I icubat i on, cells where fixed w th methanol for
i mmunof | uorescence anal ysis and expressi on of PRKX was
Figlieb OF Sbws WISt B BeslysididraRuGEROPRRS! pkdiBin production in
nyc-epitope at a 1:3 [ution fol 2/
Haipurpakio®a afllststably| %Pé@@éﬁtﬂgythea&?ﬁp@@ MutandcfyP. PRKX was
my@Ltéﬁﬁééda@g'ﬂﬁeﬂSC -eRRiRR | adW CindralduBedy idtol1:tkQ08) culture cells.
S were then nounted onto a m croscope slide and
Expregisioneaf fdet ia undabthe centrel af the delopreratarpreaiansg fused to
theobmrbﬁo’t’érs'l.mcﬁ\ bAdiin 6V1Y Oﬁé/ﬁﬁr@e?ffacgaﬁw&‘ﬁ%tbsth'enm'éhﬁm the
left and mddle pictures due to the stron reen
eXFP'I%éW@s@%HB&X ISnSWH@hfP RE¥ %ﬁe‘ﬂe@oh@frvéls'i%l'l/%e avd subjected
to We%&mrmbysﬁgwsrb @ﬁheléneénmyn&r&étssra .mrtﬁéwtcsp.tope at a
can be detected [ue colour in th e upper and
1:300Qegilution: T@ﬁoarm\gmo"pﬁsdpbﬁ stfong dandgueaingsat apprope43 kDa. In
thé”HBE@H@e Q)ff tbh%cg&Hes oAl aNis: BSRA rYx'nﬁHﬂi laf §He Nafi®aASIecular
igure 17 depicts the targeting
Weéﬁ'}ta\’é e'ggiblponow%mmmﬁ"& 5] @é%@(ﬁ#égsﬁ%eﬁj%r@uﬁﬁl@xe?h'neSS of
theRdLeibTe pldiRoferl 9eting vector is conposed of the
transgene and Rosa26 honpl ogy sequences in order to
integrate the transgene into the Rosa26 gene | ocus.
FlgUFS ‘ﬁé‘%hbw@omé' ﬁﬂﬁhuﬁbﬂh&é@:eﬁ@é‘sdn%tlﬁs@fofaiﬂﬁhel’b'lé‘ﬁimkx protein
t he 1 ong honol O%’e arm (LA)” consi sts of about
PTQQU@'“RB 'nTHé newegHemar celfe stakly e Qéﬁ@sérftg itheli Qwedigh Mutant
APW Tl @Iﬁ@nte@-lr'gpfers%or TWKX 3W§Qe|'ﬂgcl g@d@s?ﬁe of-tbhfinus and
open reading franme of human CRF PRI whi ch
intfagduced dpttissue Baltuig Pﬂés Texpression of

the tet-operator-sequence fused to the CMV-promoter. Upon addition of 1 pg/mi

RKX is under the control of

tetracycline into the medium the expression of PRKX in the cells that were
seeded onto a glass cover slip is switched on. After 24 hours of incubation, cells
where fixed with methanol for immunofluorescence analysis and expression of
PRKX was detected using an antibody directed against the myc-epitope at a
1:3000 dilution followed by incubation with a fluorescently labelled antibody
directed against the anti-myc antibody (1:1000). Cells were then mounted onto a
microscope slide and analysed under a fluorescence microscope. Expression of
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expression cassette containing regul atory sequences of

the brain-specific Thyl .2 gene. 5 prine of the
wo eandessne a Neonycin resi stance gene (Neo) anBCHEP2006/062741

splice acceptor are |located all ow ng expression of the

Neo sel ection marker driven the Rosa pronoter from

t he endogenous Rosa26 gene. prime of the Neo marker

a poly A signal (pA wll stop transcription. EXAVPLE

1. ldentification and verification of Al zheiner's _
PRI daisdsiblg dp efredrytogtasmiefl the oeseins e gippes lieft and middle
plcmn?@” % hd Isting RIS fSoresBeEdein tH lo‘\j\?é“rtbéﬁ’el control cells

specific differenCeS in the expression of genes that
hag@ geggmlﬁegdmqurﬁlle\tan@ﬁ@;ﬁep fmqgegeﬁnqeycan be detected The
blu(epééllSUP‘ir'i ItXa @b@'r%ﬁeld%releﬂeéﬁ@rrf%ﬁ ;W:ttl.lli‘es?1 afé RERhtiVe of the

probes ‘derived from human brain tissue
nu@'sééloifréh\% CﬁH%ﬁﬂdIharYiecQﬁquV'%ﬂ“%bbmﬁ%I Qj’d?/éﬁl (1:1080).
char acterized individuals. This technique is wdely
sed to generate expression profiles of multiple genes
F'Qa'ﬁ%l tTodepiehnthe feigetingi Yrategy faRtiANsgeRisnmigenexpressing human

PREX fneﬁ&m)n!;' PRI CargeliRg Gector s EBﬁanE@é ®Pthd [Héﬁé‘éérie‘and Rosa26
MRNA popul ations present in selected post-nortem brain

homplpgyeseuasicre g Qndrebﬁpante@m@teu Hwetraasgqrmfdpauhe Rosa26 gene
|ocG§”rﬁé)sH’éﬁf RoRIRAQNZ S ( gﬁé%sﬁmf%ﬁ@h%a@&&wqdm the long

fromindi vidual s That coul'd be g nto different

homplogy armufed ¢asists of a§ouhé-3 Iﬁp €A GXOps ofibles) Resale iggne are
md‘?&@ecﬁ QitH Fsthh %t?eré B"I'ﬁéktrénsg%'ﬁg |brkgirﬂb(§§e%| §f {HAbpen reading

fered fromA ns an npt ons raa
fraver pf F*tQathPm@noPRNR%%@Rﬁ BR&%&\&P'CBX'Er|@§§1ieén'no¥he murine Thy1.2

exbr@gélﬁhdéé%lseﬂs%t%ﬁgﬁ%@t%ds&ﬂ}@nﬁéeg%f the braln specific Thy1.2
real -ti mequantitative usi'ng gene-specifi

gerg.i g PRiMme ebtheidansgane WeNﬁﬁWCHb&ﬁ'ﬁ?BC%hgeﬂér@{ﬂ?ésand a splice

acé@dt&\!eﬁfb 'ﬂ?e%'té&%ll@ﬂﬂwgdb%%%@uo%t @Qﬁh% KebesclB@iors RfarRér driven by
protein level using g eneé%o uct specific

thealﬁpqsq,gfpr@gte( &iom thApleasneusdresaRb gend. Ysedmemfdhe Neo marker
a PoRf RQGgnAIRpR) AaPs@paraderipReR! fical ly detect

differences of expression levels at early Braak
stages, which is indicative for pathol ogical events
occurring early in the course of the disease. Thus,

EXAMPLEenesdbAefddtidre G veeifidhliber 8NtAIzheidict’s disease related
effectively inplicated in the pathogenesis of AD. (i)

d'ff&’%"tha'ly PAreserd g8RET Jhhumam ain sgue spMAleaD:; Br ain
tissues from AD g‘?tl ents and age-matched contro
In onderete Jdeqiifyeseetifie qiigrengeshim the rﬁiiﬂ’gsijegtOfnﬂPf@?nthat are

asdddiBtedhRitls AP GENYERD MTBIBAIraY §ATy ebdRNa®dly§6/ wiee€ performed
wﬂﬁ gpc}n?erssletgt cl)fogls?’NfAr %rr?)begsctgjetrllvgguf?or\aerrfmgnxg%lrk ntlssue specimens
from clinically and neuropathologically well characterized individuals. This
technique is widely used to generate expression profiles of multiple genes and
to compare populations of mRNA present in different tissue samples. In the
present invention, mRNA populations present in selected post-mortem brain
tissue specimens (frontal and inferior temporal cortex) were analyzed. Tissue
samples were derived from individuals that could be grouped into different Braak
stages reflecting the full range between healthy control individuals (Braak 0) and
individuals that suffered from AD signs and symptoms (Braak 4). Verification of

the differential expression of individual genes was performed applying real-time
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par af or mal dehyde and neur opat hol ogi cal |l y staged at
various stages of neurofibrillary pathol ogy according
wo e0oBnzsako and Braak into Braak stages (0-4). BPEIi/RP2006/062741
areas for differential expression analysis were
identified and stored at -80 ) £ L until RNA extractions
were perfornmed. (ii) Isol atlon of total nMRNA: Tot al
RNA was extracted fromfrozen post-nortembrain tissue
by using the RNeasy kit (Q agen) according to the
quaRitativet BE& 'using ddensospedtie eliganueieotides. Furthermore specific
duffé?@ﬁ&{bt Béivb&éh %Qlth?%n‘@“&us‘é‘é@b'étxﬂb fv?er@%ﬁél%é‘&%t the protein
the Eukaryote tota I p syst
levs usmlgn@enmer%m sBesHigaaRtikadienden '@imurr@lvﬁmh@gv@%l)analyses
Thgor’heﬁﬂﬂist wre! dé’é@hé& Wot §§éélﬂ9alg}f o‘e@@ct%ﬁf&%ﬁé’e@% expression
.e. exclusion of degradation and testing
|eVBNA atoeasli rﬁiﬁ?bnStagsémWh'@al iy ipdigagived qurntna;hq)I@glcal events
oc&eiRRG QAryo RN U %@mééeéf Kl qaeREl ThilAsaR H8AEE fdéRified to be

control viere utilise 0 generate a nelting curve wth
d'fielﬁ%ntl_a|gﬁﬂ*@@Cé'iveh/e'mlﬁﬁwgm(m@cﬂﬁii‘o%n%ﬁéis@ Abed in the
ppli ed protocol by the manufacturer. (iii) Probe
(i) oy nBraiB tissupliEseotionromastinals WBARS starting
mat eri al, which had been extracted as descri bed above
B’?('Pl )“SS'F%fF Bp@dl,ﬁ‘:@l gatigptsc ANAs agereaiehed S‘;ﬁ?ﬂtﬁésﬁﬁle"ts were

co@e‘ié@mwmnper hBLFEbREFUABMTtHR the §BNPIAC W' infmediately
protocol (Roche). c sanpl es were transcribed to

frogea Ofin AV aliE® e SAMPIE bEBENANSpISPTY nBaehe tissue were fixed in
par‘éféfn‘?élﬁéﬁ?@é'I%ldorhe-mob@%?;d‘glbé“y Kbiag(eﬁn"béton\)arlous stages of

accor di t he manuf acturer's "protocol . RNA
ne\é{l?&'lbf‘!|§’3(/\lﬁ§t"t9é9%f AreIding i Pravk end Bk 'BFﬁsEFaak stages (0-4).
BraVAnRLad by cﬂ’iff‘éVéﬁtféTWebk%'ré@sléﬂi‘%na%% WepaAIn#RY driDslopsd at —80

.~ Technol ogi es). The accurate cRNA concentration was
CG@F'ERMA]EH“B? YoverrPeffernedl ysi s (0D 260/ 280 nm (i v)

Chip hybridization: The purified and fragnmented
(")bl o'lsiol'?qoé'o%ﬁ total RRNASr obes toget her with comrerci al
spi ke control s (Aff metrl X

TofalyRNA; ¥Bs(S5ranipd fgpéz”a R 1ft§@f¥a}i%§tﬁ§§sﬁgwsing the
RN2Ash ot (Ql@@’lﬂeaéé(ﬁrﬁi@t@fthﬁomﬁﬁbfd’dtu#éﬁ shysktStbdblza‘th@raccurate
RNA gegfentaioacgnd the Ry ot Yo diaeniney' Shavpatae Eykaryote
tothPTRRATWandt L8 Chip s%@émq%@nm@mg the 2100 Bioanalyzer (Agilent
Technologies). For additional quality testing of the prepared RNA, i.e. exclusion
of partial degradation and testing for DNA contamination, specifically designed
intronic GAPDH oligonucleotides and genomic DNA as reference control were
utilised to generate a melting curve with the LightCycler technology (Roche) as
described in the supplied protocol by the manufacturer.

(iii)  Probe synthesis:

Here, total RNA was used as starting material, which had been extracted as
described above (ii). For production of cDNAs, the cDNA Synthesis System was
performed according to the manufacturer’'s protocol (Roche). cDNA samples
were transcribed to cRNA and labeled with biotin applying the in vitro-
transcription T7-Megascript-Kit (Ambion) according to the manufacturer’'s
protocol. The cRNA quality was determined applying the mRNA Smear Nano



10

15

20

25

30

probes were applied each onto one prehybridized ( 1 X

MES) Human Genone U133 Plus 2.0 Array (Affynetrix).
wa\eooas248yDdr i di zati on was perforned over ni ght BECT/RB1806/062741

and 60 rpm Washing and staining of the mcroarrays

foll owed according to the i %se} ructi on EukGe_W52v4

(Affymetrix) controlled by neChi p Operati ng System

(GCOS) 1.2 (Affynetrix). (v) GeneChip data anal ysis:

Fl uorescence raw data were taken using the GeneScanner
LabGbp (KEIYMotEIng Ben2i60| EiosyalEes (Rodesor taginslogies). The
acéuthle/ BRNA &ncéﬂ@?aﬁmﬂ“ﬁéé’%’e&r\‘*ﬁﬁe@%&fﬁd{@ﬂ W Hgaly3|s (OD2s60/280

DecisionSite 8.0 for Functional Genom cs FSpo
nm)raw data were deI imtated to those that were flagged

"present” by the GCOS 1.2 software (Affynetrix);
(IVhorﬁ'ﬁF‘PQHtH BY]bfdﬁ'Z?W data was performed by percentile
val ue; detection of differential nmRNA expression

They grilied wad feaamenied (ot [AbsIed ccBNA hoPEB| tegether with
coiRferSRPLHibeoHOI ARy mElS.) 1188 (1. DAVPLSIBCGESM MoD (25 pu)

data anal ysis for the gene coding f PRKX protein is
and Fan(iQ0 PMjumere repysnengad PREATAOR eANGENKBLRBEt G0 ng/ul in

hy Sifdia 8P bafer 0. 10MgfHAREF RS ISpRrRTDRAR0. Be8d /i VEcetylated BSA,
corroboration of differential PRKX gene expression was

1 %MES) rand syPrgaventiy idgnattyates f@fe@hﬁuno@ty BRdehSpbsequently,

proUésswba@farplpﬂas St umﬁohappr@hybﬁa.&ah @y&!'Mes) fimbheGenome
marase chain reacti on as as real -tine

U1§§ YeenBirray (Affypetdreiyray QY\%ﬂ dization MRS performed over night

at 257¢ bht G . W&@htﬁ%ﬁéﬁcﬁ §feﬁn|<'hb|dIf\&’ﬁefn"PiE:rJHrgéVszoﬂSW%Haé&ordlng
uantification of -

to tha istrucHan %W&Vééé\&fumetfm)ecwm{qwgy ﬁPd?ﬁCF’?’Q (3?9’ ating
SySRMX(cB¥S . rqrryhrtfixpntal and inferior tenporal

cortl ces of A D patients and age-natched contr ol

(v)i ndgehdenipaserasdivyig! v, were determined in a nunmber
of four up to nine tissues per Braak stage. First, a

FIL@}r@éka’ﬁf cé Eéw\ﬂfattﬁaﬁ%@emﬂeﬂ] Qﬁlﬁgotﬂfi’é':‘t@ﬁ'@%rinb? 300toh (Affymetrix)
effijcjenc e Wi ecific prjmers for

CORSENE L B #&égr 1 QRR&RWPF‘? réé?@me tdelo Pafan@nalysis; was performed
using G%WQT&%TWAIW@néﬂLGéﬁ&hic@%Sé&@ﬁe)lS% Ofiata were

dopER 1 D NO d Pri
e nﬁﬁgﬂf’cq' a6t |Pa%§ef!ﬁgé’d ti@s@Cé?S dety software
(Aﬂ‘Pné{Qx) 3)normafz &N Icffl fal | @ata( Qe pREFotMBECDhyY Sércandlied value;

ec, and 72C and 5 _sec) was
detectlon of differential mRNA zexpressmn profiles was performed using profile
search tool of the Spotfire software. The result of such GeneChip data analysis

for the gene coding for PRKX protein is shown in Figure 1.
(vi) Verification of differential gene expression by quantitative RT-PCR:

Positive corroboration of differential PRKX gene expression was performed
using the LightCycler technology (Roche). This technique features rapid thermal
cycling for the polymerase chain reaction as well as real-time measurement of
fluorescent signals during amplification and therefore allows for highly accurate
quantification of RT-PCR products by using a kinetic, rather than endpoint
readout. The relative quantity of PRKX cDNAs from the frontal and inferior
temporal cortices of AD patients and age-matched control individuals
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performed in a volunme of 20 nl containing

Li ght Cycl er-Fast Start DNA Master SYBR Green | m x
w@ cwntizesns Fast Start Taq DNA pol ynerase, reactPOINEP2006/062741

buffer, dNTP mx with dUTP instead of dTTP, SYBR G een

I dye, and 1 nM MyCl 2; Roc_heZJ')8 0.5 MMprinmers, 2 m of

a cDNA dilution series (final concentration of 40, 20,

10, 5, 1 and 0.5 ng hunan total brain cDNA; C ontech)

and additional 3 mM MgCl 2. Melting curve anal ysis
respegtivelyd weredejermipedin nupw&mf%ﬁv@up Wg"BQ:thStJﬁS er Braak
stageSi bl e primer dinmers. Quality and size of the gPCR

product were determ ned applying the DNA 500 LabChip
F|r§1y5é %@dbedrﬁgcdrbs v?é@@eﬁbﬂﬁ@@'tﬁz@étefrﬁﬂ'lé B efficiency of the PCR

Technol ogi es). A single peak at the expected size of
W't9§9@ﬁ'ff%9r'mﬁés fpsrthe geaeRpding quFf?d?(Kﬁr otei n was

observed in_the el ectropherogram of t I n
PG o SER IRANGY 7.t fi6T § PEEAES G ACRITCABTAER-§ dnadleotides
1861911%'71 s t&eaPdn eNa. Cl@ncandpf Pfibﬁ@éropbl | sSecB IHSING: 8, 3'-
he specific priners SEgQ
G%@@A@@J@@@@@ﬁﬁm (oo 1@@91@959 of SEQ ID NO: 3).

GCCCGTTGGTGICTTTGCC- 3 except for
Pc&am“&ﬁatlon (AR G dali $€8: Phsy and 6f39§ ﬁ‘W 73\/@! fnAp sec) was

pedYfm&d anad Whﬁmé emezbqﬂ @or&bﬂﬁh@ IH@I@(‘Cy%!erﬂPéHtSl‘érFﬂjﬁAyMaster
87C with no visible priner diners. Bioanalyzer

SYBRaIGrers lbmix HéOPJ@Fi‘%rF @é%?"sﬁéﬂe@”ﬁn@oyni‘&{%epé%@tt?ﬁ‘ buffer,

dNtrPenfiXRAMH AUTH 7st68d IPATTPOSYBR @Heahi PAyef ahBe1 mM MgCly;
standard val ues, first the | %anthm of the used cDNA

Roghpk e HM PEMakEs? pi 6f e Mg Alilntion sesiesHfinahepreeayiation of 40,

ovw) us € ahnaro. Banghamn%womm EDNA; r@éﬁt&uwl)\éeﬂdyaddThsnal 3 mM
es and the 1 nterce of the standard curves (i

Mng'heMP'tF‘QgF‘éré@l Bealysi reéleé‘%ﬂdcalsdf‘%'t? Pegk At M&%W%‘p{ 79.5°C

witAiRhG ﬂ%ﬂﬂ@sﬁﬁnﬁﬁr fdlﬁ‘\'@rér@fﬂa@ﬂt HHY st 10f Ofhet qm adroduct were
cortices of controls and /—\D(E[gtl ents were ana

delganIaLAPO IS B4 ANA Slkl 8 GERsTHAamARInG Joc? (0l Biapnalyzer
(Ag']ﬂarﬂqte%hnbfo@hé‘s)c RNAngRl péh K B?tl@éi;ﬁﬁﬂ@@@ii&oﬁgg%@%ﬁi the gene

curves: 10 value - intercept) / slope [ng total
cogjpgifar EBI‘@G P@P@u‘f"ﬁ? O8serrA '66HE@1‘1‘?‘F"5&9"&5°9@"&8§t%?émp'e
normalized to Cyclophilin B that was anal yzed in

In B3 analegoys,magaeh tt“@s‘ﬂPGRtﬁ’%‘EFé"ﬂY%‘bépp't' o ﬂ@é%rm'nﬁdhe PCR

efﬂé@ért@s ol eyélﬁf)hliﬁﬂd Ba8u§rn§| tR&r ¥pe@tiat | pnmees(psaasugn NO:9, 5'-
Ieve The é?ﬁ@ é é such antlt t|ve gR

ACJr% FAGTAC ‘é he-2Rhg %ﬁofé%% GTd GGTGTCTT-

TGH®BN eixBept B3+ Mg, (éﬂlddbltﬁirﬁﬂllﬁtmma\ha@%dé‘dl fsedad of 3 mM).
di fferences |n MRNA expressi on conparing ti ssu

Melting curve analysis revealed a single peak at ap%rommately 87°C with no

visible primer dimers. Bioanalyzer analysis of the PCR product showed one

single peak of the expected size (62 bp).

For calculation of the standard values, first the logarithm of the used cDNA
concentration was plotted against the threshold cycle value C; for PRKX and
Cyclophilin B respectively. The slopes and the intercepts of the standard curves
(i.e. linear regressions) were calculated. In a second step, mRNA expression
from frontal and inferior temporal cortices of controls and AD patients were
analyzed in parallel. The C; values were measured and converted to ng total
brain cDNA using the corresponding standard curves:
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sanpl es grouped into different Braak stages. For this
analysis it was proven that absol ute val ues of

WO e@bALssme quantitative PCR (Lightcycler met hoRQT/EP2006/062741
between different experinments at different tinme points
are consi stent enough to be ed for quantitative
conpari sons w thout usage of calibrators. Cyclophilin
was used as a standard for nornalization in any of the
qPCR experinments for nore than 100 tissues. Between

others it wasqd eupsl \;a@u@elﬁtgﬁ‘céﬁ?ﬁi sI6pasi Stlﬁf‘fdtﬁl brain cDNA]

expressed housekeepi ng gene in the normal I Zati on

CaftPReU "BHNA. cJﬁ‘@érﬂfé?trcﬁm JaRfe0{verd rﬁﬁﬁféﬁ@éd%sc?el%%hmh B that
usnrbq?yval ues that were generated for cycl ophi

wag; anlyzachin BReligb &1 @9 B iNESVRIRTEESS ik ﬁﬁse!:tmg values are

deﬁm%kr@rﬁhﬁa@freﬁét% ékpr‘é@&?o%xle%% ITHe FdRitst Wrﬁhuantltatlve
ortex tissués fromthree different donors. From each

RTrPQB@Q'h%Siﬁh’é‘%W peeinarfaf PEKXvagotgiearsg shawn in Figure 2.
anal E/zed experinents. Wthin this analysis no nornal
(vigi sPratisicabanalysisapl diffaraaces in MRYAJEPrEsSORFIMParing tissue

samgr&egrog LT dﬂrfB?érﬂfB}faﬁktsl“ﬂé‘?é@t hod of nedian and its
% contidence | evel was applied (Sachs L (1988)

FoPltRiks| éﬁél%ﬁelt'\@%‘%}@{ﬁen Rhéﬂla'bgomﬂéi VHISIE I0F LHeal-time guantltatlve
Hei de ber& i s anal g3| s reyeal

PCR GdQEtCM% ’é"ﬂ?tBHdbPeB"’eiem/éjfffedﬁN FEPERIMPALS ‘I‘toﬁ"ffe’e“t time points

aré@@ﬂi’ﬁéﬂe‘h@%n@ﬁgﬁhé@&h@ed%ﬁi@%rﬂﬂﬁtlﬁe g APacisBRY ivatHoX usage of
% fromthe nmedian for relative co%arls n.

ca'égetma Savglapdilin wesu38a P phtandard fae dofipglizajsarin any of the

qPERIEXperaibAtsdor dratthhn ClODt tissua’d Bebk 66h BthdreMP@ABSlfound to be
cortex tissues fromtwo different donors each

but
thegi MPsl, NS ELADLIHr FPIPATIONROYIAARPAING dlin 0 Hie prerRaiization

exWrﬂehlﬁsed'heT@ﬁo‘ﬁe ANpraTioT doneept aasaddngiel & ivatue@nthat were
% from the median for conparison of absolute

ge'i‘l?ﬂalj%‘!:,foo{rﬁi’céf’ﬂﬂ”b‘ﬂl e deviation of 17 6 %fromthe
medi an for%%aejl ative conparison. §m t hi s anal ysi

Firghanglysis y cyelpphilin,y p§§ér%|qf f?’fﬂﬁr s of fsrori1ttal cortex

an@XpeSridref¥péran db@tdi(sﬁdsuéwtfrdrﬁeth%dcﬁlﬁ'efbﬂ‘w@ém@r@ fAreM each
nmedj an shoul d be taken into further considerations. A

tisghg Hiq %%f“ﬁr?&?'% Reeperatioagvat ¥sed n el analvasg&xrgiynents. Within

tm@%hé@rsiﬁéﬂo wnlihgl Hlmnn@ﬁdmdf oélueed/v?maam@:ea YuBto small number
on ce eve C n contr.as

of (REA cINEHIGHE B SREPAG bdIeaian Enibitsod8 coraiggnce level was

ap§|||étgl(6a@a§aLov198£ﬁ)r S,tatﬁél%fcﬁéol\ﬁethédié@f Algndie it hebwertung.

Hechererg f\?orkapsgBB Thnlls”g?% ys?é redvaeta e re]lar%idadrlee deviation of 8.7 %

from the median for comparison of absolute values and a middle deviation of 6.6

% from the median for relative comparison.

Second analysis used cyclophilin values from qPCR experiments of frontal
cortex and inferior temporal cortex tissues from two different donors each, but
different cDNA preparations from different time points were used. This analysis
revealed a middle deviation of 29.2 % from the median for comparison of
absolute values and a middle deviation of 17.6 % from the median for relative
comparison. From this analysis it was concluded, that absolute values from
gPCR experiments can be used, but the middle deviation from median should be
taken into further considerations.
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di stri buted non-normal and/or assynetric (Sachs L

(1988) Statistische Methoden: Pl anung und Auswert ung.
woieiodatdsey g New York, p. 60). Therefore, absol BCBEEP2006/062741

| evel s of PRKX were used after relative normalization

with cyclophilin. The nedianas well as the 98

% confi dence | evel was calculated for a group

consisting of low |l evel Braak stages (Braak 0 - Braak

2) and the group consisting of high | evel Braak stages
A ﬁgfaq@'ﬂ analyS[23f dhsolJie val@lsy #orS PHBEX AvaE dhdrformed using the

dentify early onset of nmRNA expression differences

me\mchm Madiapoand dtoP8AK-penfitansgyleveh; Ieﬁ@iéﬁ%/@ gontrast to the
me@ASHd Rafk MRS dfsttﬁal""ﬁ’MHlaﬁ‘ 5l A9 @ffdcted \ny' kpngle data outliers;

Verification of ferential expression o
thegietose dﬁﬂeaéédbﬁaﬁ‘ﬁﬂwm tehaisen for HeS"rB?Ht'élﬂfﬁbP'é\?’éldata that are

disBU sl Nchd MIRYARAT SAREBEMagamatfd Y§§§chs’:0[ (1988) Statistische
i mmunof | uorescence staining of PRKX in human brain,

MesheAens r Planeng oiish Auswierisingabieieloere dew Xarks Pwib0h. Therefore,

ab§<9[]fé RalveH §§F"WX RRTE d&ﬁtmrf FebatiNg AdRRAaliZaIdnitA Y clophilin.
emporal forebrain s eC| mens_from donors comprisin

Thﬁd’ﬂﬁ@ﬁt"sa%\n"fﬂ' &Fi thiecd® 1 %- Qﬂ"ﬁ'@ﬁ%@de&‘h‘dwas calculated (‘JOT a group

corﬁ%ﬁé‘tﬁrﬁ’a&fh%v@gl'eﬁ}@l |B/ra‘a!?n§!ar @8d (HYaakt ovar iBpysk S3)PeRY me group
neurofibrillar at ooyaccordlngto Braak and Braak
I

congigting r?fHBQBHéV%'nﬁ’%ﬁ'f efagss @Bnapkcd|+ &raaldad he analysis was

ainfd RS FdantAy eBRly! ot 31 §n RRIACBLSH R8I e dedl within the course
i ndi viduals wifh neither clinical nor

of ARLRapatogy! §grobanaly§§rﬁ,e8&r'bﬂpb ahave ig shown indigyte 3.
thi ckness using a cryostat (Leica CMB0O50S). The tissue
(vid cYpdficatipn of giffergnfiahiexpression ok thr PiRKN geagqdand asgociation

with /A @e R Brdteln E¥elMhpplymdinth A6 HiSEbcR@RIifal AMdiPes:
washing in PBS, the seCtions were pre-incubated with

Foblmﬁhunaﬂwfefs@én&el%nﬁﬁ@abf hORRX SR’ Wimah Bail,i bAB for the
X-100 in PBS) for 30 mn and then incubated with

COMPRITAPR y0lp AI-AITERteR LSS HRROWItB LB G0 figtyamapost mortem fresh-

froﬂ@ﬁ' hofifs ahdbesipoRiI Ofetebrdifi dpbbiidhs %rﬁaﬂbhow comprising
:20 dilution in Dbl ocklﬁ%‘g buffer, overnight at

pamtérwahhn§lln§a{'hr@'@9flp #1 raUropaIORAICAIN (romBRrDed AD. at

vafid\es §t%‘“g"e's%’f$1é’éﬁ6ﬁbﬂllmyQﬁtﬁé’lo\g@/tdbcordmg to Braak and Braak (herein
Al exaFl uor - 488- conj ugated goat anti-rab

betgne jane afier 958&%6’!@)' aR69ak siagast §s VE%”’ ﬁﬁrﬁﬁe fﬂaﬁc%ﬁd non AD
coﬂtrdl59|9|\ﬁi’dua4§|v@iﬂ1 in@ith&e BfrVcBPAof Weu?oﬁ'allvlbﬁ)g%al ri§h8 of AD were

nﬁ)erature and then agai n washed

C”ts?huf'tl’dﬂéBlS’é‘"%%l”ﬁF’fﬂgao‘frygﬁaﬁ&e'@?)CM&??Q%I The tissyetections

wefé iair-agéd aYiodm Qémbbrathrénawaogké@ |N\/3a%ek)@rﬁé 960 @, and air-
descri bed above using additional nou

driggd n8e®ionMAHAE i WRMIBE ~ My PRt tB?tﬁ%ﬁ’t"{W% Were pre-incubated with
bloRRGOBTREIECIONS GoFRERhbGEEIrNAT, (P BHidnNRUNO in PBS) for 30 min

and then incubated with affinity-purified anti-PRKX rabbit polyclonal antibodies
(Abgent/BioCat, Heidelberg, Germany) in a 1:20 dilution in blocking buffer,
overnight at 4°C. After rinsing three times in 0.1% Triton X-100/PBS, the
sections were incubated with AlexaFluor-488-conjugated goat anti-rabbit 1gG
antiserum (Jackson/Dianova, Hamburg, Germany), in a 1:1500 dilution in 1%
BSA/PBS for 2 hours at room temperature and then again washed with PBS.
Simultaneous staining of either (i) neuronal somata or (ii) astrocytes or (iii)

microglia was performed as described above using additional mouse monoclonal
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(Chem con, Hanpshire, UK, dilution 1:350) or (ii) the
astrocyte-specific marker protein glial acidic
wo pdopilkd82ey protein (GFAP, Abeam Canbridge, UWCT/EP2006/062741
dilution 1:250) or (iii) the mcroglia-specific marker
CD68 (Dako, Hanburg, Germany dilution 1:100),
respectively, in either case ]Tol | oned by a secondary
Cy3- conjugated goat anti-nouse anti body
(Jackson/ Di anova; dilution 1:800). Staining of the
anppedies %nfﬁe?'ﬂmrnﬁbl thg newsapHPesHicosomptc seatkesrryotein NeuN
(CI’%ﬁwn:oﬁ Weré rU}?B§|Iu96n% 3'%16) or (]l)ot‘ngeéstl;&ﬁé %SEcm marker

of usci n aut of | uor esence, e sect'ions weré

prqmnh atiake acidie gitiriliagy bpratain d@ﬁéF/Sde*bCBI"ac Qamt{rldp% \AW) dilution
1:250) (90/?@} W%lcfﬁhésﬁ@&ﬁ@tmé%mélﬁ@@e(rlﬁztk%r Q-Iaﬁﬂguﬂghe@ermany,

sequen 'y 70% et hanol , desti|[ed wat
dilytign F’B$00)Fhée%@ V@'r){s 'ﬂeﬁéh@b\ﬁ‘@sﬂ F‘?ib%?% yh @ secondary Cy3-

coﬁh@é@?ﬁg@'%tﬁmdufs@%t%Hgt(Jé‘&(s‘@l‘ﬁDiéWova dilution 1:800). Staining

I'hvi trogen/ Mol ecul ar Pro Kar| sruhe,’ Germany).
& YLD Py as |PﬁﬁfQé@eﬂ/ebb 'WbﬂtW@dohﬁ?%geéb@$$ WF*’E§CI¢MC@AP| in

PB@" fd?hﬁ%ﬁncq)ﬁ‘tdraélt td I QLR 1; f‘@éﬁ@@mcé’@l‘&‘ﬂhb%n%ﬁ'grt‘lge dBctions were

mCI‘OSCOGWIt a nmercu
treglaphiiln, theclipBRRgic ek ivg) Sudars Blask B F ey kinpbrstanol for
5 m,htar (8 WihbOFatGRITHRA kAN SsddytiPallz! iBbedald g ethanol,

‘channel s") were used he specific” excitation
de%tl"leﬁje|W?4*‘PruQﬂécﬁB§neﬂ(%IS@ﬁHﬂ‘%MGT&SSOVWBPP@\P’V'W dtrg@Long-Gold

ant“li‘éﬁerﬁﬁqhﬁﬂg QHédlhh\e(l‘ﬁthJg%?\/Mb%ufa?Cpmsl 'l@ﬂsruhe Germany).
resulting fromthe sgem fic labeling by said

Migrascerigi BRagRs trrRiengetaiaed myging serifldoregicenes cjpirbase contrast

|Ilu'rﬂTﬁSl¢§n VeRIn@litfH i h@iﬂgyaﬁaﬁﬁﬁﬂérﬁdrﬁf&r%gc@péhﬁiirgeé wereUAAarc 1amp
| ay canera and appropriate I nmage acqui siton

(Béﬁbp@mew ﬂr@r%mgwaﬁaerrpmy)orTh%v@nnroaﬁatwfysnsc filter and
mirpOf Eomt%ﬂtﬁ%r@maﬂgry@% c@?arn"r‘iefhy) wé?h%%é%ﬁ@@rnﬂ'?e specific

m cr ogr aphs ob ned fromthe different channel s wer

exgiaiianapt] eithebrfla@roct*wogv@n%laxeruomﬂBtBa@@jsDeP&mn@ffor reading
outt h?e %Prﬂ&@dsﬂﬂﬁﬁbéb&%é ﬂ'p’Hf‘?éahﬁhg ffﬁémat'ﬂ@ Qb’é&uﬁb Ié%ﬂd py said

or anal yzing co-1ocalization
an%b%ﬁ? 9r1t|'r‘%m-‘9k93f (pA |r$éé'rUIM*P§?sé=IQP'Q:W@Qﬁ§ wereesligipllE cgptured

with ao‘eﬁéﬁg%e&ﬁleg"a@f)lé*‘BSHe?é‘%n'dnthé[%;}tﬁbBﬂatter W&b@lsnon and

Dr osophi | a el anogas culture systens a
pracesfisige ntftwidrgs el R igw- iy Fad ENTHY B Fan soefhi émﬁglf@s System,

Olﬁﬂgui"U@%?m%'ygj’&]ruéfe%m%lc?oéﬂa'p% %fa@n&?nf%rﬁt% different

accordin eeve et al. (Geeve et al.,
Ch%‘%é’ﬁfe QYRykaid Jin: o@@ggomrabﬁ]amltwﬁ Miews af the above

spdifie€ NimmDKERIbeARgs Aadd 4nkble FC@APIN €f thet REB mode, e.g. for

analyzing co-localization of signals from up to three different channels.

EXAMPLE 2: Analyses of PRKX functions in AD using transgenic Drosophila

melanogaster, cell culture systems and transgenic mouse models.

Human BACE transgenic flies and human TauP301L transgenic flies were
generated according to Greeve et al. (Greeve et al., J. Neurosci. 2004, 24:
3899-3906) and as described in the present invention. A 1,4 kb EcoRI restriction
fragment containing the entire open reading frame of the human microtubule-
associated protein tau isoform NP_005901.2 (RefSeq peptide ID) was subcloned
into the EcoRI site of pUAST downstream of the GAL4 binding sites UAS (Brand
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fragnment containing the entire open reading frane of

t he human m cr ot ubul eassoci ated protein tau i soform
WOR0002801 . 2 (Ref Seq peptide I D) was subcl oneBCT/RP06/062741

the EcoRl site of pUAST downstream of the GAL4 bi ndi ng

sites UAS (Brandand Perri non, Devel opnent 1993, 118:

401 -15). ACto T (cd nggaggcg) mut ati on was

i ntroduced to change proline (CCG to |eucine (CTG at

am no acid position 301 (TauP301 L, cDNA was Ki ndl¥_
anghr Befrneen, bPeyetjmm@ieﬂ% &128t4Q4-15).5Ai énde DoGE/Toggagacy)
mu\t/é’tI n Was nﬂ g“to BRandé $tolind 480G) to IeL\JA%ne (CTG) at amino

enentne ate |ne transformatio

ac@eﬁ%ﬁ*%é%ﬁ@é?@ﬂ beGDW\ gasd@mcﬂlmgaramenm glrgrmpeaetz, Gotz

et &Md §9éﬁ9é | 31D 1; 554 apgie B2, 23§343_4>)% 5&91Spr 4519 _element-
and Rubin, Science 1982, 218: 341 hr ee

quiﬁi@ﬁ@%@\ﬂneﬁmmﬁﬁonﬁ@tmwaE wfmggaéha% dﬁﬁ‘}f”PEPChéX Spradling and

Rugﬁ\n?g@{slﬁdal?cf‘@ptr@&ﬁr%d é&én@éﬁ@%és'z% @f48f55 'Sbr%'&l%& 4 Rubin,

Human Dr osophi | a Preseni |

SCterngﬁs‘g%ﬁﬂ 248344 7). h@rgﬁsns&mymt hufean H@UP301L transgenic fly
Iméﬁe@%@n@?ﬂ&é&‘faﬁd(tbgéﬁpﬁor eWSF@sslféﬁ‘g# ml%ﬁgtrﬂ?a% Fﬂbt&n

Paro and E. Fortini (Fossgreen et al Proc Natl Acad
Hu§Fén Npp éné-%so%ﬁﬂa ﬁé@&.ﬁn tF@ls@’éﬂld:ﬂfets' the UASRIPP695I1I and
Bi ol 1999 Two Drosophila transgenic

thepUASsREsD-Mutasss \(\H%QP)aﬁ'\f%(étk'Mé! Réf?kﬂd@gsl?)bﬁ étarpand E. Fortini

(F(%%@?Q&f‘@#‘ﬁl Pf‘ﬁbcmaﬂmooémm @S APIYdea 96haBPHAB: 8fe HAE Fortini, J
human PRKX% 10%5 were obtained fromthe Bl oom ngton

CelhBigbpHP99.a1 Tt drwq Progephilatranggenio B-element lines which

affEétﬁBQYe%}d;EislgEigg%@ﬁ)déﬁgnm%éc3 geﬂ?:b@éﬁrgg’?%hella (homolog of

theoévmaﬁe%RK%aeme) peEn Gbtainad freredhedBleemiagion Drosophila Stock
CeﬁVé? (%9983@ ¢1 WQSSP@@P@Z}W% -C8ENB9665und(#15581; y1 w67c23

Genetics of transgenic | €s: Genetic crosses were set

P{ERoyHPsandlaY 8268 Os dite gard@eMk4 deivee dingneiginesicfrom F. Pignoni

waSRReUMBeThIBRIe Y& 5 Becific éi@%%ﬁ@?% e AR 437/ Cy G,
gnr - GAL4/ TnB8 - w, UAS- hAPP695, UAS- hBACE437/ WO

(i) B8netes of WansHBaR! f1iég5P/ TnB - w,  gnr - GAL4,
UAS- TauP310L - y 1 we7c23; P{EPgy2}Pka- C3EY02687 and

Genklic d6ges war&ERRY 2iPka- @35&9@@5&6&%@' B@I@urfer AEdtdme at 25°C.

Bl oom ngt on Drosophila Stock Center at Indian

GepRixpessysss were: y, Prﬁﬁxhér? ?@ée%@W%‘}3%/Pé{ﬁ’s§ém-@AL4/Tm3
wf|Uﬁ€§—hA|1_5F695mM@-|NBﬂGEI®ﬂC?® gdeWLat@Asgnp@;hL235P/Tm3 w;

anal¥3|s adult flies were fixed

amsGAESr HASIdRWES 1Pby - thﬁ‘?%"z%gﬁ%lgﬂipfaﬁ@’é@%ﬁw and .y1
weE28s PeEPEbIPRa208EY03065 (obtained from the Bloomington Drosophila

Stock Center at Indiana University).
(ii) Immunohistochemistry of transgenic flies:

For immunohistochemical and histological analysis, adult flies were fixed in 4%
paraformaldehyde for 3 hours, washed in 1 x PBS and transferred to 25%
sucrose for an overnight incubation at 4°C. Flies were decapitated with a razor
blade, and heads were imbedded in Tissue Tek (Sakura) and snap frozen in
liquid nitrogen. 10pm horizontal frozen sections were prepared on a cryostat
(Leica CM3050S). Immunostaining was done by using the Vectastain Elite kit
(Vector Laboratories) according to the instructions of the manufacturer. The
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sucrose for an overnight incubation at 4C. Flies were
decapitated with a razor bl ade, and heads were
wo pdwedesd® i N Ti ssue Tek (Sakura) and snap frozBCI/EP2006/062741
liquid nitrogen. 10mm horizontal frozen sections were
prepared on a cryostat (Lei CMB0O50S) . | munost ai ni ng
was done by using the Vectastain Elite kit (Vector
Laboratories) according to the instructions of the
manuf acturer. Thefollow ng primary anti body was used
followirg Airimayoantikedpmas veed dooftaimhehatnipeepter igedls of the adult
Bl ) t
ot P PRt i) pRRRARE R e, PBreispena Studies
HYB['Q@W?rﬁganklOmn paraf fin enmbedded sections were
counterstained for 5 mnutes in Mayers Hemal um
Foy thighayin § staieings dPHroOPasakiia GQQW%épS%KOé‘ﬁ Vggfg counterstained
forS3 hinGebs A Maydrd Weitalum {Sightd)Orind¥t oP 10SHIR®Ls in tap water

watery solution. Slides weré ri nsed in sever al changes

angstaingdi farcd Riugss in fCapBieRvinS 18iamaL waserynsakgion. Slides

wefE€ Bhk&d &¢ slverdl BAgAgdd of aRtiNaE WateNdn&sHIE8 %ot 15 minutes in 1%
Vect ashi el d nmounti ng nmedi um (Vector |aboratories).

acediG gel, Ensedainatap; watemaed %ﬂ”@?n’ﬁugegﬂéh'e'd mounting medium

(vé&tHPfPa%RﬁQRﬁue@) Cr 8RgOPE wWeAd0 gHAIGE t ahden. ar"'i5(b|'9mpus BX51
em ssion). Plaques were counted manually and the

fluaresceaee @HP’%?QP?SQ“@O\A&@ eitation. estngmceRiFfieR). flagues were

count@d: mehubilly At Qh@eﬁﬁﬂéﬁcélnaﬁéﬁﬁs@wbéaﬂéﬂ@rbf ustde BraphPad
For_i mmunoprecipitation of Abeta, fly heads vere

Priggnd§éni zed in 1X PBS, 5 nM EDTA, 0.5% Triton X-100

and 1x protease-inhibitor mx Conplete (Roche Applied
("'Bepéﬁ%@e?sukﬁl@a'?ﬁé %rt’é‘nlsgéﬁ'lcefﬂew th antibodi es as

descri bed in the anti body protocol guide from
Fogimusorrecipidation iohdtketaallysrazay W? heseeganized in 1X PBS, 5

mMPIEITEA, Ba39lor @iev ﬁyﬁioeaﬁa Mﬁﬁrd’céﬁge-flﬁ’ﬁlbltor mix Complete (Roche
|mTunopreC| itation. es were separated on 10-20%

Apglied)i Raiene@ vk yaates. VI’PTQ:MR?"@@I‘%'”QIWIW@%@F gdageribed in the
ant%&dyt Sﬁbt@éﬁlqid?ﬂétffﬁ JPénté8h Orhb Wb dYi haR6E 10RERtiaASS a1-16,

ei cher/ Schuel | Dassel r many

m
S'm e’?:@lihSHJQYf SyatenBnPesi 'ds%iﬁ%é'?‘m"ﬁ@aefde“@@br PaBples were
se;ﬁér@?ecﬁbna’io-qzo% Bradie A RIBVER fris-2 fidine 38@0§n\1|ﬂrbg@§) R@d blotted

E10 and qgoat anti - pouse peroxi dase conj

oG BERITRT DAY BRIFIRTS MIGRE) MAETRNER e BT b ERRIF ey Schuell

Da86elP&srfnanly) aDé&ﬁﬂio‘h b beta-&oNIdidavalebeAbABd As described (Ida
Dros hila pka-C3 expression in transgeni ¢ Drosophila
et gl., iol Chem 1996, 271: 22908-14) using mab 6E10 and goat anti-mouse

peroxidase conjugated secondary antibody (Dianova).
(iv) Expression analysis of PKA-C3 transgenic flies

For the detection of Drosophila pka-C3 expression in transgenic Drosophila a
reverse transcriptase PCR (RT-PCR Reaction) reaction was performed using
pka-C3 specific primers (5’-AGAGGCATCGCTGGTTCAAG, 3’-
GTACATCGGGCAAAATTGGTG) as described in the present invention (Example

1 (vi)).
(v) pS214 specific ELISA
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reverse transcriptase PCR (RT-PCR Reaction) reaction
was performed using pka-C3 specific priners (
WO 200GABRATCCCTGGTTCAAG, 3' - GTACATCGGGCAAAAT TEAT 2086062741
described in the present invention (Exanple 1 (Vi)).
(v) pS214 specific ELI SATen f]y heads were honogeni zed
in 50mM cell lysis buffer containing phosphatase
inhibitors (10 Tris, pH7,4; 100nM NaCl; 1mM EDTA,
1mM EGTA; 1mM NaF; 20nM Na4P207; 2mM Na3VO4; 1% Triton
Teﬁ< 90 hé'é-?%’ 9\1\/¥Feerﬁbm08eﬁlz%d3[?§ %’pfﬁ(y%gﬁ’oﬁ’éi@o'bﬁ?fﬁr contalnlng

okadai c aci d a/sat es were centrif

ed 3
phq%dtﬁjaiﬁn'ah@'tph% (éQ nHti@n Pl agem%tN%\Ch 1mUb EDTA 1mM
EGHIA; Ul kD NQFd%%W R@4PResRhomil allhonoat 514riddn X-100; 10%

TauP301 L usi ng a Human Tau [ pS214] | munoassay Kit

alveerals St éeﬁ o Bi&lh e @y SRSt OPAE 1QkRERI 361D ddGRles were
ceﬂiﬂ%?é@griﬁmoét PR PR YR s drhatiist Wi 18L4d 6?‘3 1:900 dilution

anmount of TauP301 L by using a Human Tau
to [detgranine | pRrsRIWRSYalioR; at (3@1639&1'@@'33 the DY angingya gleman Tau
[pSE4$ |Hﬁl¢lﬂ'\(ﬁ$$§¥](k{ %ﬁl‘OQBuR{e)]ac%Qang(ﬁﬁHE F?ﬁé’mﬁ%bﬁﬁ‘bﬁs ®fotocol.

was "used for the statistical analySis. (vi) Generation
Thefameunt |of rpirsphandatady Sl é’§§| permaticed t{hdhe total amount of

TalPBo{EME Mg BNFHRFSsh Ol 8@%@653%3%%? RIt (Blosource) The

pur chased from | nvi trogen #K wasS transfected
Samﬁt'bsqtﬁé Wﬁd&ﬂdo@i ashitiea|qf 1:86@0 eﬁtﬁ@ﬂ’sﬁ‘hﬁ”ﬁﬁ’@ 02 was used

for$n§@lt§tk5tmé§ gnyyg[yl oi d precursor protein (APP) and
clonal cell lines were isolated after the addition of

(vif hegaRbidliodt biccdl @dd Mmiddicibl Eﬁ&rés@ﬁi& prRRX:cell line
was then used to introduce %’ under the control of

Thé rﬁ@t Fé%ire@&ﬁré{dydeawm%cﬁcmNAG/'FF’E'—Qe@ﬁJr'(§urc@é@b§3%rﬁﬂnwtrogen
the addition of 1

#Kﬂ %?9 é’é}d«%éf&@f%ﬁﬂ n'gtq ﬁ%e rahesEqq]iama §q"m§'e? fPressing the
SwielisH RgRD difio2@rébursor plrdidin (BREO ahd OfloR4I ceII I|nes were

transgeni c m ce expressi ng PRKX: PRKX transgenic

isolatpd aliendaasaition ohie aniiplG biagsicadisi fheHERuHinpel line was

the¥ed M#Hd@E}é'PRRk'LﬁwdeFQhetcBh&oPHf ﬂfbsﬁatldb%r%?%equence into
r eadi ngﬁfrarre of the human PRKX (ORF PR

thegcsHed torrestinB alRREXTR9A be '@QHF%‘%SP KX)h@a§§€ttt°é‘ of 1pg/ml

tetFéWbﬂhé“fdlE;vﬂantﬁ‘é PFRAGELFEr sTMstruc BB RS nVitio FRIHRNG20-01).
(T .2 pronbter + regulatory elenments) to direct

(vur)eueena}atﬁ:me@ﬂ trafsgonid Afi6é eRpaindIPRKXGauUses

PRKX transgenic mice were generated to specifically expressing human PRKX
cDNA in neuronal cells. For this purpose the open reading frame of the human
PRKX (ORF PRKX) cDNA was cloned into the murine Thy1.2 expression
cassette containing a brain-specific Thy1 regulatory sequence (Thy1.2 promoter
+ regulatory elements) to direct neuronal specific expression and thus, causes
expression only in brain cells (Luthi and van der Putten, J. Neuroscience 1997,
17:4688-4699). The transgene was cloned into a Rosa26 targeting vector in
order to integrate the sequences into the Rosa26 gene locus (mouse Rosa beta
geo 26 gene on chromosome 6; J:39814, Seibler et al, Nucleic Acids Research
2003, 31: e12). 5'prime of the transgene a Neo selection marker was placed
(see Figure 20). The Neo cassette contains a splice acceptor allowing
expression of the Neo selection marker driven by the Rosa promoter from the
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expression only in brain cells (Luthi and van der

Putten, J. Neuroscience 1997, 17:4688-4699). The
wo eandessne was cl oned into a Rosa26 targeting REDEPI006/0652741

order to integrate the sequences into the Rosa26 gene

| ocus (nouse Rosa beta geo 25659_ene on chronosone 6;

J: 39814, Seibler et al, Nucle c Acids Research 2003, 3

1. el2). 5 prine of t he transgene a Neo sel ection

mar ker was placed (see Figqure 20). The Neo cassette
endegrnAUsSs Res3gP i aanes fdpdrich andovPrignex Giesesi BaV.ofl9Phe 5:1513-
152807 88bRA 6ot BRI K960 Nakl A8 Bo DSROBINGPYEY. F piaRFe of the

t heendogenous Rosa26 gene (Friedrich and Sori ano,
Negdnaekene, pohyos 1signay: (P%])SN'“E;QB tremwnpbﬂm@detheamﬂuence of the
RoEA ?Q(r)r@?téerr %@dca%étlnldsfectgﬂcgﬂt%%sgliQQ% ﬁoﬁfdl(?@‘y 8bqddifees from
genomits 42996 |QMRéﬁda|t°rY\é hpﬁTQ'QﬂmtsefQﬂOfﬂ!MéaF@%antsr*é‘#o@@ﬁazs gene
loch8€ Tha! il REmY %Wérrﬁqghg'd?ﬁs@§%36aﬂb98ﬁhpél¥ly 1.1 kb, the long

sequences from geriom c DNA to al | ow homdl ogous

hom@tqgmrﬂa(%hcw%ﬁtqf@bmééz’tkgene | ocus. The short
ThQOcHFq& @ééfb( W‘Qs gRReHSd R ﬂfrtﬁ&prt%s?@ét%)ﬁnfb C%?BI%N mouse

gy arm (LA) consists of about 4,
empRyonaly é["i (@S)/Q@H%r(ﬂﬁ@@nc%ﬁbd Manireiatingethe Mouse Embfyo A

Labél%:?&fyeﬁaﬁgal rt§<9dC§5 I\%@-Hrﬁ@ﬂﬁﬁbsmbwp?éssﬁ@dm(§;§)n%\Harbor

(Hogan et a I pulating the Mouse Emb
NewaKariai 183) R acksamiaadohppety Mause Coassaptlransgonics: A
Pré;ﬁm%%i??gchgrOﬂGrd'EUrh%ﬁaneWrcyﬁ koxista4 I?ﬁk%aﬁé?lﬂ%@). After

use CGenetics and Tr ansgenl CS:

hopplegaqusalecappirriian. taxgeded Ehicolciongs wees identjfieg by Southern
Blognghé‘lygrs %%ag)njecﬁ%ﬁefntaoﬂﬁlsﬁﬂ;‘?% tbegeﬁgl‘eﬂétélﬂfhenc mice using

targe 'l clones were i'dentified by Southern
S'iaBId@t'd éﬁglplygpgs ddammg ende ol §eta|ea!§ﬂ9@lys<¥uft brefegelsatldumana
Prés@ f@(ﬁ‘i&e Aﬂe?esdé%bgguﬂr"éﬂgﬁﬁéjséﬁ%lﬁrl‘h&lé%?m(lﬂ_waﬁhé‘%lmenc mice

Knock Qut Protocols, Humana Press 1)

gem@rtaé?d,sme%um@!s tW%fﬁsﬁf%%eQnt%fa ttFRRNS@enig A '(’!)‘10Ui5ﬁem°del to
profdiicBRdfsg@hfePAROCHRSEn RO AUCKBISuer e crossed 10 a

transgenl c AD nouse nodel to prodice transgeni c PRKX

m ce on an AD background. CLAIMS 1. A nethod of

di agnosi ng or prognosticating a neurodegenerative

di sease in a subject, or of determ ning whether a

subj ect has a predisposition of devel opi ng said

di sease, or of nonitoring the effect of a treatnent

adm nistered to a subject having a neurodegenerative

di sease, which nethod conprises the steps of:
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b) SRR NG 3D éﬁY%ﬂ RRYRESat

a) determning a level and/or an activity of (i) a
transcription product of a gene coding for PRKX

w@emwba28839 and/or (ii) a translation product OPCHER®NE€062741

coding for PRKX proteins, and/or (iii) a fragment, or
derivative, or variant of sald transcription or
translation product in a sanple obtained fromsaid
subject, b) conparing said | evel and/or said activity
of said transcription product and/or said translation
product and/or said fragngitaperivative or vari ant
thereof to a reference val ue representing a known

1. K FRAREd BF AiathAMY BF pF@gm(fb‘ti%Etth% ﬁe@r%‘é@eh@rﬂt?v@ disease in a

status and/ aor representing known Braak Stage c)
aRisdi iy Wedptarmining I“&Péhe%rﬁi/%#blgﬁ‘i d"agc 3 \R@Q'SP@SIUOH of

Wv'e%nﬁ@”@éfde%&@aéb r%freb?nﬁt%n\‘téhtﬂlﬁ " ffeet '(ﬁg a’i treatment
known heal t h stat us d/ is simlar or equal

raé’ﬂ"@f‘l?ﬁ%’@dvté?l %éUPJ@ﬁt B§\é‘ﬁ9léh@e‘é’qgﬁéﬁ/ﬂetﬁty@d%'ée%ﬁ%twcbrmethOd

R iRt theGteépkBpWn Braak stage which is an
i ndication that sai d subj ect has a neurodegenerative

d:letéﬁﬁﬁmgoa Iémtarﬁﬂbﬂaﬁ l&iﬂtn@ﬂ? dfi)2d tidneEAPESH prodlctadf a gene
devel o nglgsal di sease said treatnent has an

srAmg farPREX profeingc andior ("Tﬁet’ﬁﬁ'ﬁaﬂnélfee%‘i plgatagne coding

GHRPRKIX M@fe@r‘téﬂ &@d/er r(ﬁi)ré)dl%fhﬁ@{tatdrV&rWa‘iﬁéS%rl\ﬁarlant of said
Al zhei mer' s di sease. . The nethod accor di ng to claim

if%tscﬂpt)\ﬁ'éPéit’@"%ﬁttﬂ’“défﬁéuebtﬂ‘l agample PRF@("%‘F HtOéTP faidj subject,
t he gene COdI ng for PRKqurotel n havj ng ID NO 1
Betghoatigaidofransgiiioncerpdygt and/or

fsard Ramaﬁbat;ﬁbaﬁct and/oe sBRK¥agmeingi @eﬁwuv@gorsmudrﬂ thereof to
The nmet hod according to claiml or

\ﬁh’é*rf%reﬁ‘c%at‘ia&“%é‘??’&ﬁ?"tﬁ?g a4inpwn divseseisiatusranslies ’?PJ%S%P"'"Q a

xAawAaalindsatid ¥ndbr aépletanting@%kndwire Beaadbtagat | east
85% or 90% with the am no acids of SEQ ID No. 1 over a

c) |a€\%9]smg)fwtf§théﬁ%%td 26| agndrer fs%lldisao'ﬁlwty'rbevé’f%dT%mpared to a

ording to one of the clali or rein.s
ﬁ%"é‘?ﬁe g?'”?a[ﬁ&’%ﬁ%‘i'é‘ﬁaﬂ I‘Bﬁwgﬁt‘}&t}ét“%ﬁp?ﬂg '%Etﬁ‘ﬁ“ﬁ or equal

|’t@ a ?efefﬁlﬁfeeﬁétbtaYreﬁﬂé&‘drﬂh@ 8fknoWQ diBeboe sft’atusﬁ)r rdg¥6senting a

[ nos| ng or pragnosticating
Roaindianh S9G8 WhBads 2B dRGRAUPY o cHid, subject has a
Q\le%m@erielﬁat&\/éﬂths&?ée or that sied eélmjébmgstételncreased risk of

,evp E)r?ﬂsjlﬁgtaljpgc?@%@sq hqg%ﬁgt getudttcr)ea (renveenlt %%ssaunceffect in Sal(? subject.

2. The method according to claim 1 wherein said neurodegenerative disease is

Alzheimer’'s disease.

. The method according to claim 1 or 2 wherein said gene coding for PRKX

proteins is the gene coding for PRKX protein having SEQ ID NO: 1 and
wherein said translation product of a gene coding for PRKX proteins is the
PRKX protein having SEQ ID NO: 1..

. The method according to claim 1 or 2 wherein said variant of said translation

product has a sequence identity of at least 80%, preferably at least 85% or
90% with the amino acids of SEQ ID No. 1 over a length of at least 200

amino acids.
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effect of a treatnment admnistered to a subject having
a neurodegenerative di sease according to the nethod of

wa@b@smesB79 wherein the kit conprises at | east OPEI/EP2006/062741

- fidienese 8

reagent which is selected fromthe group consisting of
reagents that detect (i) a t5r7anscr| ption product of a
gene coding for PRKX proteins, and/or (ii) a

transl ati on product of a gene coding for PRKX
proteins, and/or (iii) a fragment, or derivative, or

Vlﬂ{e' ﬁfétthéﬁ aéé‘b&‘mﬁd '2R6! it theNcl8imd HaQséra&'vﬂ{errrPQéh‘atvanant of
The use of clalm6 wherein the PRKX proteins have

tsi@éi trosiation@roduct gompripes $&L HP N9.4. Areferpblyesansists of SEQ
vyarygny of said translation product has a sequence
identity of at |east 80% preferably at |east 85% or

. U6 ¥ bikit e @BYRBsAY &Spﬂfgnggﬁl:ét@\d\'@ néur@ﬁ@{;eﬁer'a@i%tcnsease

of at | east 200 am no aci d use of claim®6 or
@fﬂﬁ%?%hm Algheimedrs aﬁ'ﬁeéFesde at r%‘r’%& i 8h Wo&’@&?fm'n'ng the

C&E@Fs'pé@ﬁmﬁ'-:& 4 @u'b‘?bctao dH\/%fng @be{ ace%‘ie'a%sopffOISEQn'it@nng the

gene i cal non- human ani nal
@éfﬁsﬁt iof |éhbfeatfﬁ6ﬁt ﬁamlmgtegeﬁéos%auem hayiithg Aesrodegenerative

Ritease ab&brdindto anb MBI of Vaifithi (drém tIRg kYtaéélﬂBhses at
t hereof, under the control of a transcriptional

deasienne ARGENG Whigh is selaiad fronpiis geHe consisting of reagents

ttﬁanasféo@t(l)oaQﬂan%enbfush pPb8UBINGS aw@@helébd.n@ for PRKX proteins,
expression, disruption or alteration_ of sai

KGR 3 E@UF'@‘E'OWP@QPG" AbA- aeRaFOLHIGHERT %gﬁ%bpqth@saand/or

RIiGH $RQGTHEAODr IdrAlRYIObORY Nairdin®B¥ $id @ranscription or translation

neurodegenerat ive di sease, in particular signs which

&edv@-ated to Al zheiner's di sease. 11. The ani nal

accor di nﬂ to ¢claim 10 wherein said sngns con‘&@ese t he
clgimfoherainthe PAKX PERIGINSShaYR IRNP: 1.

said aninmal is an insect or a _rodent.12The enet| caluﬁé has a

- i PSR PIEAIM Bt ARIMERIdLVataay A BEidhiraps aStS’r'Ppr%q

%e@%nﬂé‘tldéfﬂlt EdfCatSRALE BO9, C&@féh@bfy)ét E’é:ﬂ@é SH%}t(f-rl 9‘@% with the
wher ei n the PRKX protei ns have the

ARINgARYs ehPF{ RN ileavaichlangianT éhl%lt 289 %F'@Prﬁcl‘éﬁ

rISIn on-nat,iv ene seq

r 11 co ive uence codin
 Freis&rtT blatn Brtcaonbegsin. Saloranianioar dorh At atiag product

TOPRSTIRIZCSEQAENND! ¥, Efef&aﬂlﬁ@@ﬁs@&%f PEEf Iy Rbl ¢. at
| east 85% or 90% with the anmino acids of SEQID No. 1

100xegeReliNyt hafified A@RRUMAB0aamMAIOca/mpdising a non-native gene

11.

sequence coding for a PRKX protein, or a fragment, or derivative, or variant
thereof, under the control of a transcriptional element which is not the native
PRKX gene transcriptional control element, wherein the expression,
disruption or alteration of said gene sequence results in said non-human
animal exhibiting a predisposition to developing signs of a
neurodegenerative disease, in particular signs which are related to
Alzheimer's disease.

The animal according to claim 10 wherein said signs comprise the formation

of neurofibrillary tangles and/or wherein said animal is an insect or a rodent.
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14. The genetically nodified non-human ani mal of one

of the clains 10, 11, or 13 conprising a non-native
w@eme/1s8quence codi ng for a variant of a PRKX PCDER10N6/062741

wherein said variant conprises SEQ ID No. 2,

preferably consists of SEQ I} No. 2 . 15. The use of a

genetically nodified non-huan ani nal according to one

of clainms 10 to 14 as a non-human test ani mal and/or

control animal for screening, testing, and validating

12?9@%@%&@9‘%&@% a{ith-ARMEhas @kl dt élgﬁn dﬁ)V%P OIF’I'TEGI‘hpnsmg a

gnostics and therapeutics useful

nowv@awmeosewerﬁqdm far ﬁ@ﬁ%oﬂ@@%ﬁér"mqrﬁ@ H]esBBKé%PrOtelnS

ha\l,é’lt}{@SEIQ:ijoN zheinmer's di sease. 16. The use of a
in which a gene sequence coding for a PRKX

13P‘Tﬁe & hetighllP nﬁécﬂﬂ@@%n ngﬁrdrﬁﬁtal %€ cldin Y@rdra‘m comprising a
thereof, is expressed, disrupted, or altered fo

n°§'tf\aé'¥ﬂ|9ﬂj‘e ?%ﬁr\ﬁ’@ cagling e ?d’a’f‘t’iaﬁ‘@ O&@nBBMBrOtﬁ'@eN‘t@’em said
vardart maH| iqeehce ﬁdéﬁlﬁy%“é&'I@Qé‘ﬁi@%obr&e?ﬁ]?%ﬂléﬁt%ﬂ% or 90%

therapeutics useful for the treafment or prevention of
withdhe @d‘é‘@@r?é’l'%‘l phEER L2 Noed over plength of at leasy RAP msming acids.

di sease. 17. The use of claim 16 or 55 wherein the

14 pRRs gsnstisaily megidedmonriimen animes of pRe elstheoflaimaitd, 11, or

13 1&RpriSing "\ efi-Rabide hatd! iseflichés @dﬁ%ﬁ@ﬁ%evbﬂﬁﬁi iofYa PRKX
of at |least 80% preferably at | east % or 90% with

Prateia. é’h’l‘?TG"hé?U’s"af'aSEQOF‘IB”ﬁSS SEQVHEY Np | %nafﬁebﬁb')ﬁtcons's"s of
SEEAPN02@0 am no acids 19. The use of claim 16 or 55
wherein said variant conprises SEQ ID No. 2,

15prageisdloy ézgeﬁeﬁéalpﬁnmc! [AoNOhurRan Z8imaf dBRbPdIAdgHo one of

screeni ng for ident Inge%” nq%(s %ents nmodul at or s
claijps 4§09 14 8s & naydymanstess animal W’PHQOPF’QE\?W@H' fgr screening,
tesl@ith%ﬂﬂlmld@ilnﬁﬁidrﬁﬁ’&ﬂﬂfsera@elnv§ SN efstRBatord in the development
articular Al zhei mer di sease or related di sease

of vﬂi?%‘i‘\os&tfémaé‘d RRRIGPRUBFS , USRIy JAr she Heatysht t's Hﬁ%‘(/%nt'on of

ne@ddeBehbfativeisbasys, eﬁﬁ@éﬁﬁﬁll@rnAQhelrﬁefﬁé di¥easel i vity of
one or nore substances selected fromthe group

1ecvg(7slu%b|dfga eéll tqn )Nrﬁcrger?er@éeq\gedrfda{ cdRRK& for atFERKX, proteln ora
an 11 a transcr.l ] ONn Qduc 0 ene Co
frag BenpraoAarstiven ot ValiaRbInarEoh 5 axbreaserafishrp il alered for

scr@fentrfge teefifg cadun@alfdytma%énpbah@s nﬁgeﬂt@d/amd fﬂdd)ulélors in the
deri vatl ve, varl q

de\éec{pgn}eg%hgﬁ cga%qetg‘és .and t[1erapeut|cs uset(ull for tlge reatment or

prevention of neurodegenerative diseases, in particular Alzheimer's disease.
17. The use of claim 16 or 55 wherein the PRKX proteins have SEQ ID NO: 1.

18. The use of claim 16 or 55 wherein said variant has a sequence identity of at
least 80%, preferably at least 85% or 90% with the amino acids of SEQ ID No. 1
over a length of at least 200 amino acids

19. The use of claim 16 or 55 wherein said variant comprises SEQ ID No. 2,
preferably consists of SEQ ID No. 2.

20. A method of screening for identifying agents, modulators, antagonists or
agonists for use in the treatment or prevention of neurodegenerative diseases,

in particular Alzheimer's disease or related diseases, which agents, modulators,
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(a) contacting a cell with a test conpound; (b)

measuring the activity and/or |evel and/or expression
wm@booenzssoy nore substances recited in (i) to (PEI/EP{00§/062741

measuring the activity and/or |evel and/or expression

of one or nobre substances regited in (i) to (iv) ina

control cell not contacted with said test conpound;

and conparing the levels and/or activities and/or

expression of the substances in the cells of step (b)
antagenists orgeonists haveaan apiity & alter eperession or yewah@ractivity of

oné ®¥ fhord b‘é&rﬁ?&@&?é&%ﬁ fRAm the g?ﬁ@ﬁké%i%ﬁné bft he

contacte 's indicates that e test cohpound is an

(i) 29€RlgenBHHiRg ®r PRRXGSIBRIAL, Sd/@poni st for use in the
treatnment or prevention of neurodegenerative di seases.

iy 21 . gl | iR ot i
(ii) a ﬂﬁnwr{l%ﬁl\god%bﬁgg%oﬁmw&'ﬁg BF PRARSK pRSteIrR, Bhd/or

have the SEQ e met hod according to

Giif! ai mZ@anb1atieh prédiict ofahk Yehedodifg fort BRRX! srotéiRs, and/or
product has a sequence identity of at |east 80%

ivpre a i ' i am no aci ds of
(|V§EQ§ ?i&ﬁiﬁbé./nt, br HeasatIED @rWar&Ql%o‘N(? o {ifii§,

1 over a length of at [east 200 am no

aci ds. 2shid Théthegtduesbragesording to claim 20 or 22
wherein said variant of said translation product

cog@)r i se€ent&Elihd B Al With Rr @secempyunansi sts of SEQ I D
No. 2 . 24. A nmethod of screening for identifying

ag@)t s, meaduting ene activitpgnaioitisvelrarfjonesprestion ofSend br more
t he treatt;nn{nt or prevention of neurodegenerative

di seaseSUPSIANGES fqaUteddP (O her s di sease or rel ated

di seases, whi.ch ent.s., nmodqul at ors, ant agoni sts or

un S eniltSa PeBRlvey BRglerTogs b EERR B frong o more

or act i subistanéesnecited MO(ig t6 UDSt ians adnsell eelletbtf cartacted with

t he grougdgongsi st n& é’-f I_H) a gene codi ng for PRKX

pr ot ei S il %qu’?"j 8% anscr i ption product of the

gene codi.ng for PRKX proteins, and/or (iii) a .

ST ofaPRatnd 48 ierelsl Pl caetifes n ghinr yegession of the

pr owtbsiancf:emm diie (CeM$ of éteﬁg(drmmd (¢), Geareat 'anaal'zaration in the

vari ant., o i) . to, (i, sai d .net co i Ses:.

- arpERnCandigt 16 BLGnldr effais PR o HeriFaiankeRuini b contacted

ani cells indiicdtes shat the test compound is an agent, modulator, antagonist
or agonist for use in the treatment or prevention of neurodegenerative

diseases.
"21. The method of claim 20 wherein the PRKX proteins have the SEQ ID NO: 1.

22. The method according to claim 20 wherein said variant of said translation
product has a sequence identity of at least 80%, preferably at least 85% or 90%
with the amino acids of SEQ ID No. 1 over a length of at least 200 amino acids.

23. The method according to claim 20 or 22 wherein said variant of said
translation product comprises SEQ ID No.2, preferably consists of SEQ ID No.
2.

24. A method of screening for identifying agents, modulators, antagonists or
agonists for use in the treatment or prevention of neurodegenerative diseases,

in particular Alzheimer's disease or related diseases, which agents, modulators,
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predi sposed to devel opi ng or has al ready devel oped
signs and synptons of a neurodegenerative di sease or

wo edoatizss7di seases or disorders; (b) neasuring PEEEP2006/062741
activity and/or |evel and/or expression of one or nore
substances recited in (i) tqqiv); (c) neasuring the
activity and/or |evel and/or expression of one or nore
substances recited in (i) or (iv) in a non-hunan
control animal which is predisposed to developln?

antagoniats @acﬂgorﬂ'eﬁﬁélhﬂ@!éoﬁ%?gﬂéy ¢ @ltey eppeapsiayi op level or activity of

oné‘ oY rn%jr%gsecﬂﬁ'iﬂde‘éeséiéét%asf?orﬁrthé Sréligdo Hf iSHAg e Of

di sorders and to which non-human ani mal no such test

(i) COMRYERE IRfInPEFPRRX prosdiRE e8hnd/od) conparing the
activity and/or |evel and/or expression of the

(ii)S Ubg t AR fiptifn (phEd @t dTRhE geheddRing for Iﬂﬂﬂx(&btel%‘eér?dlﬂr
an alteration in the activity and/or |evel ‘and/o

(il PX Ph FeTisPatidf podet 8naRSgéme £H&iIngIBr PIRIBY pF@cétnsa%'nHPdr
I ndi cates that the test conpoundis an agent,

Madph #a@merRNbAEEA Sivedlora@Piains bf {iPto 48R i N the
t reat nent or pr eventi on of neur odegener ati ve di seases.

28aid Théethsat dup@dess! ai m 24 wherei n the PRKX proteins
have SEQ I D NO 1. 26. The nethod according to claim

(a)24 dbeimbterig @ i e6vhpoling atod at haRHumAP el @ikl whlch is
has a E %uence dentltﬁ of at Ieait 80% pref erabl

| eaRfeiSphs GodRNaIORNDIRE ha AlsSay deveiPpBE@igTs Apd symptoms

ovesf & negfrgddycierativd 8rehsad P ranite® diiades of Gisorders;
nmet hod according to claim24 or 26 wherein said

(b)var mdakufihg Stauiedabfﬂtysbaﬁdi/drnIe{iﬁeﬂ)chim/oﬁmfémn FIQh® or more
r ef er ab| sistg of SEQID No. 2 .28. An

assﬁ@bﬁ‘tgpc?%ﬁﬁq' '3( otﬁp‘b nd or conpounds, or for

R MR A Sy TR 5 B Skt g o mor
ant sgisstaates eecitgbin $I)sarf @v) lise non-hbman eantreinaniodal whlch is
D IeT oA, on S VAP B0 i dipss Ere O B uoighett tians and sypptoms
V\/m ohaausaﬂmdegenératﬂuebeduﬁwsei or hrelaledrdiseades ohididrders and to

h n Er t he enh ncenent oI bi ndi ng bet we

||g‘£( '?1%‘ HRB?“p?'Uf‘E R0 Yehtest goppRUnd fas &@r‘?’\/%‘?’f‘{?‘éﬂe’ed

(s o BRo 85 FRRKNBUARE 1P 6 HaSEPerdEniondh e Substances in
f r athreeanimads ofletepséd)i arel () whareiardn albemaeioh.in the activity and/or

level and/or expression of substances in the non-human test animal
indicates that the test compound is an agent, modulator, antagonist or
agonist for use in the treatment or prevention of neurodegenerative

diseases.
25. The method of claim 24 wherein the PRKX proteins have SEQ ID NO: 1.

26. The method according to claim 24 wherein said variant of said translation
product has a sequence identity of at least 80%, preferably at least 85% or 90%
with the amino acids of SEQ ID No. 1 over a length of at least 200 amino acids.

27. The method according to claim 24 or 26 wherein said variant of said
translation product comprises SEQ ID No. 2, preferably consists of SEQ ID No.
2.
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29. The assay of claim 28 wherein the PRKX proteins
have the SEQ ID NO 1. 30. The assay of claim 28
wob@ea2887sai d vari ant of said translation prodeCt/EPmec/@s2741
sequence identity of at |least 80% preferably at |east
85% or 90% w th the am no aCédS of SEQID No. 1 over a
length of at |east 200 amino acids. 3 1. The assay of
claim28 or 30 wherein said variant of said
transl ati on product conprises SEQ ID No. 2, preferably
28 CARHsEhY 16f tedtldg & thpotind &zcorﬁﬁoé‘lg@@tor ﬁr@%rﬁﬁ&ra plurality
an antagoni st or agonist of a level and/or of actiVity
of agemepuBds epFrfesaliyn inf high-thraughpule &EM afe iggntdyn agents,
mo'd%lai@l'sema‘?l@a drﬁ§‘ﬂst &€ agbRidks @&nﬁéétlh e Qfedtmer? diSPf@vention of
codi ng proteins, and (ii) a transcription
neWP@GQQﬂeEﬁt'Vﬁhé"ﬁ%ﬁﬁ@%om n@a'ft'Gqu’Rlka'Eﬁ'ﬁ’teélsnsd's%ﬁﬁﬂ ofr related

dls@bhég 0 \fvhﬁ:rﬁséﬁdyoﬂ‘ i®detevmhingll thBei&lftBe dtafhid*idPof binding or
KX proteins, and/or (1v) fragnents, or derivatives

theoeanemrst Jrbipging: betweein)a ligaps angeRRKXigieias 6F a fragment,

or BBHASY, Ir WiriAl WReDof Re/Gr PXePRIN thRCégrekYofl tﬂan\% of said
treat ment or )Preventl on of neurodegenerative di seases,

compoyads ta BRAX Arotais. 98 @ sagmeeh<r. esyat"vﬂeo'ag@rrwnt thefeOf
nmodul at or, antagoni st or agoni st of claim 32 whe

29+ Hige PRE}Y Bf stadn metﬂw@‘eéﬁ&‘(?([?mmi hayg th?’h%EQ 'D NO: 1.

30Vﬁent nodul at.or, antagoni st or_agoni st of claim 32

Be @ssay of ¢lajay 28 Nheseinssaid varian ohsathirapelatien prgdugt has a
%@%dtﬂ?rﬁfl éwléést%o%eq)?éfég Bt %@Jtabfb% 8t dodASkith the
0 Or

90% wi.th the am no aci ds SE D No. 1 over a
aming geidsgf SJ%QI'QaM? b@@ehm'%gtﬁc‘?fc%t lgas %a%@]ﬁc'ds
npdul at or, taggnl st_ or (rzjonl st of claim32 or

31whae ésﬁa¥&fd" A 3 whareinisaihypHAN AT ﬁ?'go‘u%'i‘s'at'on product

corﬁ@ﬁﬁés SER HrQd. 2, \Wefetablfr IRIA® oy SEQSD NG XX SEQ I D
2 . 36. The use of an agent, nodul ator, an

32 aAhaazngtSb MédAE R ah Hta§omistBe agbn it @f &f |ecvleaaﬁa/o3?of activity

f f
and B s BrAST R St e SRS R Gah fesoujetied from the group
coﬁg.gm;g afi on product of a gene coding for PRKX
proteins, or a fragment, or derivative, or variant

(i) t heagehe dodind forPRKXasrosiAs Candlofedi canent for the
treatnment or prevention of neurodegenerative di seases,

(ii)i n a transcription product of the gene coding for PRKX proteins, and/or
(iii) a translation product of the gene coding for PRKX proteins, and/or
(iv) fragments, or derivatives, or variants of (i) to (iii)

which agent, modulator, antagonist or agonist has a potential activity in the
treatment or prevention of neurodegenerative diseases, in particular

Alzheimer's disease.

33. The agent, modulator, antagonist or agonist of claim 32 wherein the PRKX
proteins have the SEQ ID NO: 1.

34. The agent, modulator, antagonist or agonist of claim 32 wherein said variant
of said translation product has a sequence identity of at least 80%, preferably at
least 85% or 90% with the amino acids of SEQ ID No. 1 over a length of at least
200 amino acids.
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particul ar Al zheinmer's di sease. 37. The use accordi ng
to claim 36 wherein the PRKX proteins have the SEQ ID
WONEN06128838. The use according to claim36 wherBCTTEBADE062741
vari ant has a sequence identity of at |east 80%
preferably at |east 85%or_90% wth the am no acids of
SEQ ID No. 1 over a length of" at | east 200 am no
acids. 39. The use according to claim36 or 38 wherein
said variant conprises SEQ ID No. 2, preferably
35 CPR& atfent Onoakfatod d\‘ﬂag@nlst 6pa|gﬁﬂls‘i‘gﬁrﬂla|n@3MU:§@Werem said

an antagoni st or agoni st evel Jor of activity
varigi/ ofr sl teq atien prq}fCtEﬁO”l'FHéﬁﬁs Ok KU Zaguweferably consists

of 8EEPIFINRY 2t 0 any one of the clains 32 to 35 obtainable
by assays according to any one of the clains 20 to 3

361The u‘lse]of &h E?EHP%&QUIbf(ﬁatah%tﬁboﬁl%?ﬁﬁ'&bbﬂ%t as clalmed in one
neur odegener ati ve di seases articular Al zheiner'

of glaims %&%ﬁ@/ﬂg“%rﬁﬁﬁ%?@?‘bw SReaificaly zh'Bé’lH"i%%@‘Ftv'e with

an Oirmrﬁﬁﬁ@ ﬁaﬁﬁl'cﬁahl Y efdrnRfdtiore praBLEt oyl dé?fénéloatdgoﬁor PRKX
an_agent, nodul ator, an antagonist or agonist, or

P’%ﬂ'tnlsbeﬂﬁ fsagreent, r?édjqrh’aﬁw ehéaB‘FnttW@r%‘P al'W%E‘Wf%@Ure of a

me‘d%aﬁnébeo‘?QHe' tRe NERht Yr §#é®@nh6€%f”f?éﬁro@ég@ﬁ@r\é@i%' d@Beases, in
Use of protein nolecule being a translation

42.
Pa’rS'PH!:ﬂIc‘NZB?'”é? gee?l'éeé%%h ng for PRKX proteins, or a
gment, or derivatjve, or variant thereof as
37dTB@M§§t‘1‘%°°l’ dingde glgim &@t‘éb?"%@ the ﬁé’bﬁ’éd’é@*@r‘f& Hay¢he SEQ ID
Ngdiisease, preferably Al zheiner's di sease. 43. The use
according to claim42 wherein the PRKX proteins have

st hﬁe %E@ adeoNdinglto éiéhm “s'bauhlél%ua%am G'éfﬂéhtt ﬁascbasd@uéace identity

aid yariant quence identi
of plizast B6%%. Rselatebhvnt oast Badioor S8t with dhoeaing agies of SEQ 1D
Noafidver aClefigtiobf SEQabP200 anding\wids? | ength of at | east
200 anmino acids 45. The use according to claim42 or

39 4’11hé\hu%é%d%o$@h§ ty D 4id B6 (38 wherei®EQid WaM@nt éemprises SEQ ID
ID No. 2 . 46. Use of a

preferably consists Qf SEQ

NOpPOP fﬁrar%YQEG?'étso%f %EQa“:} NQn2t ati on product of a gene
codi ng for PRKX proteins, or a fragnment, or
derivative, or variant thereof, as screening

40. An agent, a modulator, an antagonist or agonist of a level and/or of activity
and/or of expression of at least one substance according to any one of the
claims 32 to 35 obtainable by assays according to any one of the claims 20 to
31..

41. A method of treating or preventing neurodegenerative diseases, in particular
Alzheimer's disease, comprising administering in a therapeutically or
prophylactically effective amount and formulation an agent, modulator, an
antagonist or agonist, or an antibody as claimed in any one of the claims 32 to
35, to a subject in need of such treatment or prevention.

42. Use of a protein molecule being a translation product of a gene coding for
PRKX proteins, or a fragment, or derivative, or variant thereof, as diagnostic
target for detecting a neurodegenerative disease, preferably Alzheimer's
disease.
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targets for nodul ators, agents or conpounds

preventing, or treating, or aneliorating a
woewsoeksgener at i ve di sease, preferably Al zhei neCT/BP2006/062741

di sease. 47. The use of claim 46 wherein the PRKX

proteins have the SEQ ID NO ;. 48. The use according

to claim46 wherein said varl ant has a sequence

identity of at |east 80% preferably at | east 85% or

90% with the am no acids of SEQID No. 1 over a length

30fhétuslee§c°cfor8|99 3418 a2 Whereh? thd PRI Protetiy Hh%g th@ SEQ ID

cl ai m 46 or wherein said vari ant corrprl ses
NONd.- 2, preferably consists of SEQID No. 2 . 50. A use

of an anti body specifi cal\}%ﬁl nmrunor eact ive with an _ _
44 Thensgearcconfidaderc!aim ¢2; iedy A ¥ariant Ras pfgaygnce identity

of 8f Fé%‘é?%o% p’?e&ﬁ%lyc@@l'e%gt B89¢% B’RW%U\FVRE%B%WQB atids of SEQ ID
derivative, or variant thereof, for

fr
N°dét%’@l’|%'§“9ﬂb°bﬁ*t 'ﬁéﬁbépgé‘lm'ﬁf’éf‘lc@sof a cell in a sanple

obt ai ned from a subj ect ri sing inmunocytochem cal
4557 he MSRPasPrdigp docaim ﬂv?tq{ Y"Beéﬁif‘lsf%‘?jya”ﬁﬂb%'“ﬁ”ﬁﬂs SEQID

Noabt Praeradﬁgwﬁs@fs &t SEQ IMINoOR, an al tered staining
pattern in said cell conpared to a cell representing a

46 K0Qerpfhe prdtei hnidiB6uleNskin gt frats RAOAO REiLEE bf Bt §éfe @f)dlng for
said cell which relates to neurodegenerat i ve di seas

PRKX pEeteinsl ofr 2Ars@@pnk 0% dgrivative o variam, dhereaf.oas screemng
tar?é%l FoPOmalaarors, tEFeﬁ’tBK%rprc@hﬁid’lu%dBaYﬁe\ié‘rﬂm%EQo} Qir&&ting, or

52 The use of claim 50 wherein sajd variant has a

ameligatingea |“8éfﬂqhet9ﬁr:‘8f atiye diggase. SWQ{G@PQT Rlzhgiment djsezse-
% % S NO.
47/ Big Lo o1 dAm 88.whetn M AR Kb pEReinsdave, e, SECgP NG 1.

48 ,\tﬁle gsgr%‘i‘(‘é’f‘i‘ﬁgyhc%ﬂgn § al gﬁerve%rEb%P vmgﬁrzﬁasseaéfsseq encl::)e identity
of AEMa6R 80P, prefgrabhi aUleast 85%AgPB0H with thelsiab #idé of SEQ ID

of activity, and/ or o pressi on, of at | east one
Nog { Ruesclen ﬂ "§a§L?§§@€H"?@8HSt he group consisting

9 ot ARG BRI P i YBREE B AR yaN Pt paRrbeS SEQ 1D

NopRppriferablypedheisty of SIEQaID Nangl ati on product of the
gene coding for PRKX proteins, and/or (iv) fragnents,

50 0rA defel \oatérve@ntutmrdyvapéambmlpfun{ml)ndr@aet'w}é Jwithi & |mmunogen
ant agonl st is selected t he '%r ou ?on3| stin

gmlpsﬁgéwt&lcgq{\ is translmtlon produc a gene c<9d|ng f%r PRKX

proteins, or a fragment, or derivative, or variant thereof, for detecting the
pathological state of a cell in a sample obtained from a subject, comprising
immunocytochemical staining of said cell with said antibody, wherein an altered
degree of staining, or an altered staining pattern in said cell compared to a cell
representing a known health status indicates a pathological state of said cell
which relates to neurodegenerative diseases, in particular Alzheimer's disease.

51. The use of claim 50 wherein the PRKX proteins have the SEQ ID NO: 1.

52. The use of claim 50 wherein said variant has a sequence identity of at least
80%, preferably at least 85% or 90% with the amino acids of SEQ ID No. 1 over
a length of at least 200 amino acids.

53. The use of claim 50 or 52 wherein said variant comprises SEQ ID No. 2,
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acid, an antibody or antibody fragnents, siRNA
ri bozyne, aptanmer and conbi nations thereof. 55. The
was®en2ssz0 cel | according to claim16 wherein tPEI/EP2006/062741
expression, disruption, or alteration of said gene
sequence results in said cell, exhibiting a
predi sposition to devel oping signs of a
neur odegenerati ve di sease, in particular signs which
are related to Al zheiner's disease, and nore
praferably gpagists @ nBE@NID:Noc8npri se the formation of
paired helical filaments gPHF)_. o
54. A medicament comprising an antagonist of a level and/or of activity and/or of

expression of at least one substance which is selected from the group consisting
of

(i) a gene coding for PRKX proteins, and/or

(i) a transcription product of the gene coding for PRKX proteins, and/or
(iii) a translation product of the gene coding for PRKX proteins, and/or
(iv) fragments, or derivatives, or variants of (i) to (iii)

which antagonist is selected from the group consisting of an antisense nucleic
acid, an antibody or antibody fragments, siRNA, ribozyme, aptamer and
combinations thereof.

55. The use of a cell according to claim 16 wherein the expression, disruption,
or alteration of said gene sequence results in said cell exhibiting a
predisposition to developing signs of a neurodegenerative disease, in particular
signs which are related to Alzheimer’s disease, and more particular signs which
comprise the formation of paired helical filaments (PHF).



