2006942 9- 1 - PCT/ EP2006/ 062741 DI AGNCSTI C AND THERAPEUTI C TARGET
PRKX PROTEI NS FOR NEURODECENERATI VE DI SEASES The present invention
relates to nmethods of diagnosing, prognosticating and nonitoring the
progr essi onWéF20MeiitBlegener ati ve di seages in a subject. PFEPHEV BT,
met hods of therapy control and screening for nodul ati ng agents of
neur odegenerati ve di seases are provided. The invention al so discloses
phar maceuti cal conpositions, ki ts and reconbi nant anl mal nodel s.
10Neur odegener ati ve di seases, particul ar Al zhei nmer's di sease (AD),
have a strongly d@lﬁq"N9§f|'l¢1@N%HEBR&ElhﬂﬁaTA%ﬁETsPRKXeE’RQf[E-ItNrSer nor e,
t hese di seases constitute an enornmous health, social, and economc
burden. AD is the nost ccfrﬁ%ﬁ"wgﬁgmlﬁy\ﬁeo %E% accounti ng
for about 70 % of all denentia cases, and it is probably the nost
devast ati ng age-rel at ed neurodegenerative 15 condition affecting
about 10 % n
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30 (ApoE) (Strittmatter et al., Proc Net! Aced Sci USA 1993, 90: 1977-81;
Roses, Ann NY Acad Sal 1998, 855: 738-43). Although there are rare exanples
of earl y-wo<eds/138837hi ch have been attributed to geneti c pdefEPedos/062741 he
genes for anyloid precursor protein (APP) on chronbsone 21, presenilin-1 on
chronosone 14, and presenilin-2 on chr%rmsorre 1, the preval ent form of

| at e- onset sporadl c AD WD 2006/ 128879PCT/ EP2006/ 062741 - 3 - is of

hit hert o unknown etiologic origin. The | ate onset and conpl ex pathogenesis
of neurodegenerative disorders pose a form dable challenge to the

devel Opn%fthc%?ic%?rh%ﬂﬁ\l&rké? o@WDdé@QH@ﬁdffber%mt&n 1bs ('Wﬁ)%@'abherrﬁépa”d
t he pool enti al drug targets and nosti c marker
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Nat| . Acad ) esting that PRKX may have

WD 2006/ PHar7 J180H; EPQBUHYSOGQ"?WT th@', fOPF?doPP'&%t( d&Féﬂ"BﬁJrr@Hft&P( f%%tt"tﬁhs
PRKX i s icaveleirReh i renigifl ralrglelyelritacftahuaahre)rpratutteu efremi Aebittdicdevietatprent

and is upsrequl.ated in,au a stic kidney disease. Cene
reconbi ng?_?gg e‘haﬁh()\gﬁﬁ;{sg %%%12%2 Eé/ %%}' PRKX over expressi on
activates mgration of cul tured renal epithelial 5 cells in presence of

CAMP (Li et al., PNAS 2002, 99: 9260-9265). PRKX possess 50 % identity on
prot2bn |Guredntty) tbédePisdepenckefar ADpher is thenasa éﬁea:telteaﬂrgaﬁnmerﬂubmdlt the

oy BLeBie8s R oP At or e oS MRS e PR, MY bR pftingolf
honol ogy Sevehalt nisk Dfaxttgrss thalveubeandidentiieghthat kredisgoseeress |Kd1|9(dtﬂl and
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
30 (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



10 DC2 than with mammal i an PKA genes (Mann et al., Proc. Natl. Mad. Sal.
USA 1992, 89: 10701-10705; Anjard et al., Biochem stry 1993, 32: 9532-9538;
Mel endez woO 2ad6/128838net i cs 1995, 141: 1507-1520; Kal der orcetePadosjocBanes Dev.
1988, 2: 1539-1556), it is plausible that PRKX and KAPC-DI CDI m ght share
uni que functions not conserved in PKA genes. KAPC-DI CDI plays an inportant
15 role in the devel opnent of Dictyostelium discoideum notably in

nor phogenetic cell mgration (Mann et al., Dev. Biol. 1997, 183: 208-221;
Harwood et al., Dev. Biol. 1992, 149: 90-99) as well as in transcriptional
regul ati o obhithertp wlnésnownfqtaiwipmtglonﬂc@iatmeéandlcomm)&pamqgenewoo
221: 101+ OA@@,lé v 17),

i mpl yi ng oﬁ%’? rﬁi%?\ﬁaeﬁéto@émdght re u %Iha%h%h@neg est%?tﬁ%hcfél\@o&ﬁgnﬁ
eukar yot @ theraggdfic iand dlagn@%thaagoo@eu Iscﬂr@maﬁtq eypand theypeel ofupohentlal
differen eages. Phyl ogenetic anal ysis showed

t hat PRKy %@%GE{%D?W&' e kARG ASCU, and Caenor habditis

el egags ki n- 11 CA841352 ki nases conprise an ancient gene famly distinct
fromthe PKA PKB, PKC, SGK, or PKG kinase gene famlies. It was found that
25 eXpre?ﬁ'l@ﬁh@IfefoﬂéeaRRgBﬁelé{ HSthe Bkﬁse’?\@tlnﬁléﬁtlgﬁ(&okbm% |§§|§Rﬂ%tﬁ the

activated cellular rphogenesi s and drove the formation of epithelial
tubul ar PEthrI|NEss |Qf VeHFogisabdiggasesniand dospravidet mgthasks, ceaternials,

m gration eﬁw&hﬁﬁuﬁoﬂk QBhdtQﬁhf‘d‘l%%dé%QWh@érﬁ are iR RS SIBUFdrMEheki dney
devel oprrent and the PRKX gene famly ay an itnportant function in

cel | ul ar dRgREyandsdevelapment iof & FrlﬂagﬂeBgéﬁRB?%ld@ﬁasﬂsr dindg 08P B ThasRKX

Wi t hlﬁeurb‘é@ﬁgé‘d]%@tdyVﬁwéj'fé&ﬁ% of ithe RAA& St Ahiphie! TRE s%bE!!a%‘rﬁ@Sc?efh\%S not
been di scl osed so far. 2006/ 128879P /EP2006/ 062741 - 5 - Brief

descri pt |p<5ﬂfe<5wedmr@ba¢mn’f§§>.f the gresent igyetioddses the identification of
differences in the levels of PRKX gene derived nRNA in human brain tissue
sanpl es fromindividuals corresponding to different Braak stages as

measur ed _and conpared by CGeneChip analyses. It 5 indicates that the |evels
of the rddSepiqsgat Wt%e@l'éis Pf‘etlhﬁtfénﬂnarﬂf thetaspaciation: af RB Kot d‘@%ssu on

and thus n%b?odéybrfé@éﬂn)/@dfs‘ébsé@ ASpAreEids T Azieinidie distaswatiw PRI gbnét agi ng
of brain tissue sanpl es accord 8@to Braak and Braak (Braak staging).

Fi gute 2whigh ¥VatsH€eBWt'%d fertutdI'\%s $ionee e ehiridategignalingpathwaysindenalel s

of PRKX HDitaens %TMSQeH&% ii§ EBHTRG fUrabncAN@H@péﬁdﬁ?ﬁ%eﬁﬁ@/‘ﬁhﬂeBﬂld@ dual s
corresponding to different Braak stages indicative for AD as measured by

quant i t atiRASERTI WeRAgAA| Yap sfoundy@sean gﬁ%&ﬁ@t'nae%mp%q Jegylalryopape.
| evel s ofyeRRle %ERESs %f.va@@ trﬁal\%rlamoharr%m Patal Ridnle§s l&rﬁgr@g‘éﬁo{;éﬁé@ls
n

i ndi vidual s corresponding to different Braak 15stages indicative for AD as

nmeasur ed TH¢ GRKA 982 wWhiChis meateth @nuldient °§'t’8't“i°§9f“@a1’t KeeBcu(ink skahedi an

at 9866 ConjmdmuIe derisel 1966 aur @6998113 SS¢meBsl SEQL! W Mol. id¥meamag7 aci d

sequence of the human PRKX pro
6:1985-1989) has a homologue (PRKY) on the Y chromosome. Both PRKX and
PRKY genes represent members of the cAMP-dependent serine threonine protein
kinase gene family. The unprecedented high sequence identity (95 % at cDNA level) and
identical orientation of PRKX to its homologue on the Y chromosome, PRKY, explains the

25 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.
30 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



Figure 4B discloses SEQ ID NO 2, the am no acid sequence of the human 20
PRKY protein. Figure 5A shows SEQ ID NO 3, the nucl eotide sequence of the
human PRIKXocDidA28d5bgur e 5B shows SEQ I D NO 4, the nucl ectrigkeooseqrence of
the human PRKY cDNA. 25 Figure 6A depicts SEQ ID NO 5, the coding sequence
(cds) of the human PRKX gene. Fi gure_6B4 depicts SEQ ID NO 6, the coding
sequence (cds) of the human PRKY gene. ~ WO 2006/ 128879PCT/ EP2006/ 062741 - 6
- Figure 7 depicts the sequence alignnment of the prinmers used for measuring
| evel s of PRKX gene derived nmRNA by quantitative RT-PCR with the

cor r espoh@pagant dpyelegmentalFmrxtiemnPRKX isjiguplved igcgneetaid eell Ijatyratians t he
al i gnnmen f ; C tHegRC t e  5cdl e | mer
sequencetsangsgd&%(r)erRégﬁxgyfgﬁgcr| pt ?r(])% Fe\bj f@g’k‘op%?ﬂ ﬁg%ﬁ?sgﬂﬁgl gl%téﬁ)}ggﬁ ifies
t he co- d@gbuystionkighepRiigsepset &renesirepombinatoal Wit £2RIEXy FRUIPIWNATS i n

human br al i ' : r t : such
doposi t1 oNNARTE ERE DLABXPRANA BBhTaloR RfabdT oF clkurcd'n G dptheiiar
age- nat cl¢els ivRressince(ErefMPdiLhgbaln) PMAISCEO 02x\R9: 26058265 )d Pidib peasess
suffer frgm | W80 El _ i £ ie6; tar '
astrocytes(g i/ﬁ%ﬁég gorrflggo%mﬁ% patig)r)\‘_?llsﬁ ?%ég%fégfgﬂ déé'ﬁ) §I8‘g§?a¢’ne?ﬁyﬂlgeRKx
prot ei n &ubHnijhispéuramssalphg anchbetestwhighyare die |desass hymarrkemetegsephthean be
found in L eS Rl T pligek : age
0) ahi ch Tags TSP Betabils U CalHy . aBpRLITe] PRICK SRAeRater BMiAT bt

Fi gure 11‘0&@%}' withethe ﬁa&tymﬁbwprmdeprpswhﬂas@nw geae%d%ﬂ’ﬁtlgl De(rﬁ_ﬁd _
co- 962l irzesl i Wit arRnaiE! PR bBhES PBRHS RS O8I0 WhrRAdathisd Dispr ool i a
in brain tissue sanpl fromAD patients (Braak 4). In contrast, such

accunul at1i988. #9:t A8 ﬂ??fd)@@ﬁ@téﬂi@fqi seh@l.. oBéaheatisiryy h9%3.n 32i s8e2-94API es

from age\i@ERAES et al., Genetics 1995, 141: 1507-1520; Kalderon et al., Genes Dev.

1988, 2: 15639-1556), it is plausible that PRKX and KAPC-DICD! might share

unique functions not conserved in PKA genes. KAPC-DICDI plays an important

15 role in the development of Dictyostelium discoideum, notably in morphogenetic

cell migration (Mann et al., Dev. Biol. 1997, 183: 208-221; Harwood et al., Dev.

Biol. 1992, 149: 90-99) as well as in transcriptional regulation of cellular

differentiation (Primpke et al., Dev. Biol. 2000, 221: 101-111; Aubry et al., Annu.

Rev. Cell Dev. Biol. 1999, 15: 469-517), implying that PRKX also might regulate

20 morphogenesis in higher eukaryotes in addition to its proposed role in regulating

cellular differentiation in hematopoietic lineages. Phylogenetic analysis showed

that PRKX, KAPC-DICDI, DC2, Ascaris suum KAPC ASCU, and Caenorhabditis

elegans kin-1/CAB41352 kinases comprise an ancient gene family distinct from

the PKA, PKB, PKC, SGK, or PKG kinase gene families. It was found that

25 expression 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

30 eukaryotes. A relation of PRKX with neurodegenerative diseases, in particular
Alzheimer’s disease has not been disclosed so far.



20 controls (Braak 1) which have not been di agnosed to suffer from AD signs
and synptons. Figure 12 shows the detection of Drosophila pka-C3 (orthol og
of the huwernoddAEds7gene) nMRNA expression in two differencple2008/0677ansgeni c
fly lines. Fi gure 13 shows that overexpression of the Drosophila PRKX
ort hol og pka-C3 25accel erates 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

i nvol ved in the phosphoryl ation of Ser214 of TauP30l1L in flies

co- expre§ Qje-EéHﬁﬁngr'ode%n@ Partial |oss-of-function of pka-C3

(02687) r uces p ospho atron“of 30 TauP301L at Ser214 in conparison to
flies COF‘? %Mh&ﬁ@euﬁ% Ja@l%g(séf)df‘ﬂfe"f‘@n':'&?snﬁw theMdvels of PRKX gene
2006/ 12887 CT/ EP2006/ 062741 - - Figure 15 shows Western bl ot anal ysis of

i nduci bl @eFRRY rprlfelmhwmaaLRrﬁlrbhswe Fﬂmﬁéﬂﬁr trgm iBeivideals costaspopding fo
CO- expr egfpkdi@nt 'Fragl("eéjchégs M4t ﬁiﬂasﬁP&j and Eb@é?edl@ység%chﬂﬁ analyses. It

i mmunof | uor escence anal YSI S of i nducib rot€in pro duction in

H4- nelr odPqieni@scopt g‘%t%iﬁloﬁﬂl%mé’gVﬁ@RNé m%ﬁomkaéwqusnmﬂvem gure

17 depi chgid Uﬁ)tﬁfcﬂﬁéwgnséﬁ@tﬁ% faPé .hafem.genr& mlfease%ﬁéésﬁﬁbagb&hﬁ\ehunﬁn
PRKX gene 1 n neurons. he singular forns "a" , and " " as used

herei n am@urerathelogical ﬁéaglﬁgIQidEamfpﬁHeaisamEWGér@?@éd'ﬁﬁlt@s%fataheaft%ﬁf@&
di ct at es (BFdM ¥agfhg)FOr exanple, "a cell” means as well a plurality of
cells, and o) forth The term "and/or" as used in the present specification

and in tlggglead Mhstd "t"ﬁ% ia%a tfa.athé DEriRBaRSE of Wé}reﬂcaadnqhé%véual & PRKIX are
to be considered either as 15 alternatives or in conbination. For |nstance

the Wardiaege” cdarived naRNA &1 Bumare| braiel/ sissup Semrles yromairdividualse t her
32!{ gr% L;%Bﬁ'esp@ﬁdi‘h@ Yo ad\ffefdritVBkdak Ftaddd hndichBve! forNADaRsaRida%uted aye
quantitative RT-PCR analysis.
Figure 3 shows the analysis of absolute levels of PRKX gene derived mRNA in
human brain tissue samples from individuals corresponding to different Braak
15 stages indicative for AD as measured by quantitative RT-PCR and using

statistical method of the median at 98%-confidence level.

Figure 4A discloses SEQ ID 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
20 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.

25 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.



The term "l evel" as used herein is neant to conprise a gage of, or a
measure of 20 the amount of, or a concentration of a substance such as a
transcri pyoanognegiuct, for instance an nmRNA, or a translatrirprogeneziuct , for
i nstance a protein or polypeptide. The term"activity" as used herein shal
be understood as a neasure for the 25 Qplllty of a substance, such as
transcription product or a translation product, to produce a biol ogi cal
effect or a neasure for a level of biologically active nolecules. The term
activity" also refers to biological activity and/or pharmacol ogi cal

activity F‘ﬂé\fr‘éhﬂ&éﬁﬁ% tife RedbRbe ar&m 6F‘Tthc9{}>rm'i€rl§r G8&d 9Br rPéé’éiJﬂr{bg

neutraliz on or uestration of a kinase or I nase subunit and wn

30r ef er s levelacof vERKeh, ger@nigeyedn MRNAr dyul aansitative aRkif@Be with kthﬂase
subunlt coV}QsBQQ@/néﬁcﬁiﬁ;ﬂPg@TéﬁpﬁR%éﬁﬁﬁ41 - 8 - The terns "level" and/or
e

"activity” as used In further refer to gene expression |evels or gene
activity riggiaes %Iﬁbﬁfa‘iicgny Qﬁa’&rt*%etrféeélhg’rﬁﬂeﬁﬁof bfe WRIK ZBNRBYLehbE, the |

i nformati on cont ai ned ?ene by transcription and translation 5| eadi ng
to the preding $W%T09aa@@rﬁ)@ b PHMRTt Seaugpees ginesk fos FPREXransasipiiognlevel

up-regul %bmihgpr down-regul ation of gene expression and/or an increase or
decrease 'in the stability of the gene products. A gene product conprises

ei ther Rifg@e Br @E(éinfibllﬂag ihe E:Bﬁiép%%mdn i PRROE bR 1HitR cértig8ndetdhe
anount of a gene product can be used to nmeasure how active a qene i s and
§

how st abla@yleid @Jaﬁeewrbauma@ briaén sragimenspiromeNa Patients ERraak siAge g elent

speci fi C%’bh&@s@'ﬁ@ sifcH @%p@bﬁioﬁsopwx RetdIRtiE SUErREd iR Bralls spBEARENs as
wel | as non-codi ng regions n(% non- 15codi ng regul atory el enents such as

pr ondPer drogp %@h@ﬁ&‘é@ C‘P'htt’?'é ragk fiege QI)IdepB.Ihaé’Ie %%hh@ﬁ%é’é?gnosed'l‘i% term

"ORF" | S s@ffef frofiAm g,ghs"awaegynﬁ‘ﬁ@msng frame" and refers to a nucleic acid
sequence that does not possess a stop codon in at |east one reading frane

Figure 10 exemplifies that reactive astrocytes in the cortex of AD patients (Braak

stage 4) contain the PRKX protein at high levels. In contrast only low levels of

PRKX protein can be found in astrocytes in the cortex of age-matched controls
15 (Braak stage 0) which have not been diagnosed to suffer from AD signs and symptoms.

Figure 11 exemplifies that PRKX protein is massively accumulated and co-
localized with CD68 protein within plaque-associated activated microglia in brain
tissue samples from AD patients (Braak 4). In contrast, such accumulation of the
PRKX protein is not observed in brain tissue samples from age-matched

20 controls (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
25 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
30 TauP301L at Ser214 in comparison to flies co-expressing a wt pka-C3 (03065)

fransgene.



20and therefore can potentially be translated into a sequence of am no
acids. "Regul atory elenents"” shall conprise inducible and non-induci bl e

pr onot er swoendsanssEws, operators, and ot her el enents thatrcumPe@caszi4r egul at e
gene expression. 25 The term"fragnent"” as used herein is meant to conprise
e.g. an alternatively spliced, or truncated, or otherw se cleaved
transcription product or translation product WO

2006/ 128879PCT/ EP2006/ 062741 - 9 - The term "derivative" as used herein
refers to a mutant, or an RNA-edited, or a chemcally nodified, or

ot her wi seci%ahaeeff@hbmm@t&h'aat BRAGUE of Ridubfbid PREA rotdih SFHEHRA o/

nodi fi ed r erw se altered translation product pur pose of
clarity, H#-oevioghiomaecelisasiabhy gr-expeassingsthendwedisfMutant ARP t r anscri pt
having 5 alterations in the nucleic acid sequence such as single or

mul ti pl e Figieneed6 i showrethe iigungfiyosesqense, avalyaiscah ghusibla BBKg(vafth
trans! at By RRAIS H4-AbuldbTioM 2eiITPtaBRy EBIARE LGN SERERES MilaHt a5

al tered phosphoryl ation, or glycosylation, or acetylation, or |ipidation,

or bydal AitRd signal peptide cleavage or other types of maturation

cl eavage. These_processes may occur post- 10translationally. The term
"modul at &igurgs 1dsdepicts the tareating straiegu ifeh teansoenia mce| %?Fﬂfﬁswéﬂetr@ to a

nol ecul e neARAPPRKK géheNPhB8grds. al tering the level and/or the activity of a
gene, or a transcription product of a gene, or a translation product of a

gene. A 15 "nodul ator" refers to a nol ecul e which has the capacity to
ei ther enhance or inhibit, thus to "nodul ate" a functional property of a

protein, 1the siAgdidr 3bkms ba'ndbng arft @O RisZ@dd ORerdi® RNESHItAB .clAhRCHcNHe
neut rsl i zation or sequestration, activation, %onl zation and up-re uI ation.

" ModdP at iPh#al \Mefqregg.e HUesy 48R GanteHs Q'Ptﬁt&st?lté‘ 6‘%’1‘6§c:|':t%7 eXpmpPkec

bi ol ogi cahedtd 4y Wey PplRaki§!df.cdisehrg @blfyrtha "nodul ator” 20 is capabl e of
changing or altering the blologlcal activity of a transcription product or

a translation product of a gene. Said nodul ation, for instance, may be an
i ncrease or a decrease in the biological activity and/or pharmacol ogi cal

af:t I Vity The ehsneedidr” Risngdatinctiry pfets@h't sbécmcamsn @rnm mttherclgihemgﬁplws
alterati

n in the biolqgical, fungt |nnun ogi ca tles of
o o bt o PheetR 16% 5pdaafin PR 1erR] arfmte. DecRenatieRid Bkt
" conmpeunditermdtBlest er a«mycmmhaaﬁeFoe hﬁ@ﬂa‘h@b tﬁ@wmg OfletePhiritionaf at hat
have a p sitive or ti.ve biol Oﬂlca| ti ssue

on a cell, od
Furd bISEhaNdOE A8 Eanibs MBS A LP T eigho 8 Jgeeler 1Y ATy 309 hcSay
system emm agdvelTdiRy af Ativy ag@detdrminédit agoni sts, partial agonists or
i nverse agonists of a target. Such agents, reagents, or conpounds nmay be
nucl ei ¢ acids, natural or synthetic peptides or protein conplexes, or
fusi on

The term “level” as used herein is meant to comprise a gage of, or a measure of

20 the amount of, or a concentration of a substance such as a transcription
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
25 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
30 refers to activation, agonization, up-regulation of a kinase or kinase subunit.



WO 2006/ 128879PCT/ EP2006/ 062741 - 10 - proteins. They may al so be

anti bodi es, organic or anorgani c nol ecul es or conpositions, snall

nol ecul eswodnasgessEwd any conbi nati ons of any of sai d agecrsraiewe274They may
be used for testing, for diagnostic or for therapeutic purposes. 5 The
terms "oligonucleotide prinmer" or "pringer" refer to short nucleic acid
sequences which can anneal to a given target pol ynucl eotide by
hybri di zati on of the conplenentary base pairs and can be extended by a

pol ymerase. They may be chosen to be specific to a particul ar sequence or
they may be randomy 10 selected, e.g. they will prinme all possible
sequences in a mx. The length of prinmers used herein may vary from 10

nucl eot i dg gAY ABGEIEOhhERT - “adifvil)®Sas AliSod NREleil Ukirfie? ASTefl RECUINCES Of
t he nucl eic acid sequences described and di scl osed herein or_ sequences
conpl ene®Xarsssiorrlevelshor geae aaljvibbnBengecexpiessioangan ke fdrfiiass asothe

fr agment iligdgiioN 8F Ve ioRAHIOK BBntaMed M h B trdnSENStbnland SRR The
identification of hybridization conpl exes "between a "probe” and an assayed

sanpl @ all®afiBg tpdhepreduction offa gRee preddice of other similar sequences

wi thin that sanple. As used herein, "honolog or honology" is a termused in
the art to describe the 20 rel atedness of a nucl eotide or peptide sequence
to another nucleotide or peptide sequence, which is determ ned by the
degree of Dyg@gulatioranghgl mean a‘r"i‘typﬂéﬂb{f@é'ﬁnséi’d dopneagrdationhnplaraane | n
the art, dipredsfénrand/d#edt idcYeastdr detridsarintthe STBBIMty Bﬁtlﬂﬁgéﬁ@ pPbducts.

pol ypeptide or 25 pol ynucl eoti de sequence rel atedness which are determ ned
by mat chifhgeae giedyctciuriRes altieoRNéY o5 aERteard i the seathef expiessiome

type1§nuek Qi §em€i The by dfa §68! PREAUct Malnb&38Bd AbhREasTeai & laRtive GTput er
program net hods to cal cul ate and determne '"identity" and "simlarity"”

i ncl ude, 980€ iaRPdRAW slafhle d§ qeeRiQIBCIEATe Basi ¢ Local Al i gnment Search
Tool) (Altschul et al., J. M. Biol. 30 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 (G sh W, http://blast.wistl|.edu .
1996- 2002)e Fﬁ?;\'@"rA‘7 E)r a8nused 'I[‘i( h%nPrquB&.SFR%ﬂ'ﬁ@at%and in'the ' claims
2006/ 1285 637HERIIACIAMT 491008 ox is) asd i H35n B5uind it . A COG
Gel Merge which determ nes and aligns a pair of contigs with the [ongest
over fap CAPINSLTeIMRIODY lements sueh as 9(;9;5‘?@%&9%“&9’8%‘34@‘%71%%’&‘ and
Needl emafraaiad s¥gaekbes)). Mt Biol. 1970, 48: 443-453). 5 The term"variant"”
as used herein refers to any polypeptide or protein, in reference to
pol ypeptides and proteins disclosed in the present invention, in which one
or nore am no acids are added and/or substituted and/ or del eted and/ or
i nsertedTafe tem 'dr@naer ;| au%cramﬁhf ﬁbr t'di@grcréaadirb fkeme'aAd Qéfeﬂsttbiqﬂnndsle]iccloh
native am np aci d sequences of the native po eptides or proteins of the
present  ATLACHURNCEUET ABRIRL POSSORE 8eHioP BPIBPAPEL IF R One TIPS he
t er nR0varanarthéreioral680l poesrtianyref gafslatedinto aRMNyuenderdffamiiabeRidsy gene
transcripts disclosed in the present invention, in which one or nore
nucl eoti des are added and/or substituted and/or del eted. 15Furthernore, the
term"variant” shall include any shorter or |onger version of a

"Regulatory elements” shall comprise inducible and non-inducible promoters,

enhancers, operators, and other elements that drive and regulate gene

expression.
25

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.



pol ypeptide or protein. "Variants" shall also conprise a sequence that has
at | east about 80% sequence identity, nore preferably at |east about 85%
sequence woenda/t2ys79and nost preferably at | east about 90¢awEmPquencmE4i dentity
over a Iength of at least 200 ami no acids of PRKX protein, SEQID NGO 1 .
20 "Variants" include, for exanple, a v9ar| ant of PRKX pr otein havi ng SEQ ID
NO 1 is PRICY (UniProt primary accessi‘on nunber 043930) having SEQ I D NO
2. Variants also include proteins with conservative am no acid
substitutions in highly conservative regions. It nay be advantageous not to
use i th%oPlefhCHerh3liGe! oM %aam@m FofofStd ¥FhLtERT, OF alf HNARGieR drhe PICA
protein (protelnase ragments are 25i denti cal Pl CA subunits.
Fur t her mshemigally ﬂ‘@td ed/aﬂrl @Wﬁfw§ﬁaﬂi|leﬁeﬁcﬂf@|'&i%°fmﬁ5¢nsh@tdlué’ﬁ @ ta anyetanter si on
of a gen | as at
PR i i L A e T S et e o
sequence ogoclpgbht @ t@ef'\@’ﬁwewﬁgﬂsﬁfﬂ@tﬁ efpabn§t3é‘tcel é&fﬁfsa@o@t tra0seEpY e ing

| dent 5ty Jehtichd RIS rbieil doRP SbqfiBAcs $toRokd dhtI8 o TRENiIE MU SaRRET T P
SEQ | . Sequence variations shall be i1ncluded wherein a codon 1s

r epl aced d\ﬁiQtwnénotWt'@@ﬁjo@fdGéChm%oﬁ’ 19 pyweT ErEbaEepduct, for - to
al t er nat i;¥&§ R8s Sm @qyé%@%%ra@gtbir*aeo 1588 Qifdndas SiteR88 SHIsPRBHAL S byr t he
DNA sequence renmai ns unchange his known 1 n the art phenoneron Is called
r edundan(Q}/YQﬂSYHi@ns@F %ﬁt)d@t!l%sow\lﬂﬂ'éﬁtlw,aﬂfsbhtaétesﬁéélgﬂaé PERtIAe Gleavrge

£ Pr ot ei e apthd?OlyRePbf dRaiuralioh NE1eBY FENTHORYE BIdHsbEC L k8L st
fragments and ‘chem cal derivatives Of the protelin conprising the am no
aci dlgeq@@rﬁ'@éat&naﬁRKX protein, SEQID NO 1. Included shall be such
exchange of am no acids which would have no effect on functionality, such
as arginine for lysine, valine for |eucine, asparagine for glutam ne.

Pr ot ei ns _and polypq(g}él des can be included which can be isolated from nature
or be prdd§cteamp JP1 AhHEeANthn Presend yimandtionanflinidie qaims Eefpfot®i ns

or pol yp%DHcﬂ'@éJléeééﬁat}I@ dTaéRE R ihy d?CQI*t'érﬁh qhé reRERhRE/IRT thecsEMigd of & IS,
naturally occurring variant forns g g. ice-variants) and naturally

occur ri ngear; r Actrengqripiion predect e F'hgqrh%loét?bHana@t'%e‘HOHHFEPBa ggne. A

consiiger eghdaridteferefb [@'aeﬁwlé‘&l@rwlﬁkéhsﬁa%n% c‘é’ﬁh&u'f'y h@\@th@?eéhrrda@egsld
and/or that are renoved fromtheir natural environnent, i.e. isolated 15

froma céMibly thu®rpa"Mpgulate’orginclionah RIAPERY tofep REStAM. &P omedrlatehd

that are p3eRAg ataﬂ@ad&mf&cﬁﬁﬂ"ie%réé’sn@h” 'bfdcﬁ(%d rﬁé@xﬂré@zéi%xbﬁtééa@e@ﬂgﬂeﬁem S
wi th which théy are found be associated 1'n nature. This notion further

neans th@Pt't’ﬁtéo%eﬁﬂ%ﬂ%@@%ﬁ&%&%@%&ﬁﬂ?%%i%@rﬁa’ﬁ”H@ plspisedlp f&fRr hand
of man tqo pé lﬁﬂHﬂ:l@PnE)d Qﬁéct the tWBIo@FbéI %lflvﬁy %f Bdell. iIMERGabI, Tah‘?ddduné‘tbw al

state _and such | ecul es can produced by reconbi nant and
synt R@t i ¢s rap@dle jqf rhangisg ea@iteﬂm the ehiolpaical gptivibt iafea. t’EO%‘Ff'FPtfor\‘ or

sai d pur pRe@sct! G108 rARIAIESIE PPodldt d¥ea Ig%hbow@dnédulat.bh Vfd?Qn@Fan'&@”'rﬂdW' ng
organi sms by methods known to those sKilled in the art, and even if those

sequence?ea?'é iggrease ffed ARCredses i e DiRIRp ISR actimidy agdlorsphanmacsiagigal ed t o

be i sol ata%ﬂwt* Na bhsngé % BHding CABFA@8ristidS or &iny! GthBE chAh§& or alteration in
"susceptib , predi sposition” are tantanount and are used with

respect te PF@%‘P@bJBPF‘i‘Q%ﬁ'oP’ teREnelogica! d”ﬂ%%!ﬁ'@ééﬂé@éq H@l"ﬂ@t'@l"sFUQgECt

pref gsabloy Ahghrei mer’ s di sease. The term "AD" shall mean Al zheimer's

di sease. "AD-type neuropat hol ogy”, "AD 30 pathol ogy" as used herein refers
t o neuropat hol ogi cal, neurophysi ol ogi cal, histopathol ogical and clinical
hal | mar ks, signs and synptons as described in the instant invention and as

comonl y TKiéOMmfsr @@e&l'ﬂt"ﬁeﬁerﬂ'h%ra'ﬁonipdtﬁfdatr!éféi“ tosgsy slab@nce SeRamicaly nbl ad
and W sni ewski, Al zheiner's D| sease and Rel at ed

WO
2006/ 1288’?%?;‘ tigsh RiceEDtsthat have a positive or negative biological effect on a
cell, tissue, body fluid, or within the context of any biological system, or any

30 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



- 13 - Disorders (Etiology, Pathogenesis and Therapeutics), Wley & Sons,

New Yor k, Wi nheim Toronto, 1999; Scinto and Daffner, Early Di agnosis of

Al zhei merwe 2byeeieese, Humana Press, Tot owa, New Jersey, POOGP20Mapernit and

Chri sten, Epidem ol ogy of Al zheiner's Di sease: From Gene to Prevention,

Springer 5 Press, Berlin, Heidel berg w York, 1999; Younkin, Tanzi and

Christen, Presenilins and Al zheiner's sease, Spri nger Press, Berlin,

Hei del berg, New York, 1998). The term "Braak stage" or "Braak staging"

refers to the classification of brains 10 according to the criteria

pr oposed pisgteBrsaakhayidmBy aaleo( BeaaRrtibediesr gaganiscph awAIgaDist mslegylesoorr, 82:

239-259) e e ext é’Uhﬁb t

neur of i br| Hp%%kt O%as?ﬂé Q||%p e(-?ster%ru%;@daﬁg ?@%s q@%%%b?ﬁ?n anaId

d| vi des talgentﬁeab@pet ﬁbengney pheogse@@bhestfngﬁ\tbor wiag neiskicserafprstheserridio t o
It i ?ﬁg@é established and universally accepted procedure in

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

showngthat there is a significant correlation between an AD patient's

clinical condition with respect to nental status and cognitive

f unct | on/riyg3b e oIigBAULIBBHAE! PRRRPNAIMSpRIBRK (8150% Ohid Nkt 8kig

aut opsy (Bancher et al., Neuroscience Letters 1993, 162:179-182; Cold et

al ., Act &eREaPeFawhith camenneal tosy giveaptarge R@WB@'GO"'QQ by 'Bthftdé??&tquﬂf

bet ween I lyyg! en

Found (1 1Ry R 0o . LB o o  ave

been rep®et 6B0&N |10 RF EPeEidignia iy BaFt{fvEar %WQE%%MBB%JPQE ke rapdomly

Neur 9h09¥epiisd, 8Y. 1th8y- \ﬂfﬁp?rmﬁeaneﬁéss@élease% e‘Nc%Q iNed" @ix. 2'ff)lg)éjflen th of

61: 378-384). Moreover, hogeni ¢ cascade been proposed that invol ves

the depodrtMeyl uged BPf%étfﬁath?Fblfrd’”béﬁt nwéeah@es th B0 yuelpatides-eSrrheshe

format i ony @fsHARURGEILRY hbidasdqderras &5t thbhﬁuéléfcté’éldté'éh%echQﬁe%'cﬂgeH hhd

precedence of earlier AD-specific events at the nolecul ar/cellular |evel

(Met saar sligaloggd herginr ehseAURREERy Coopiementarp Fherepith. They Haay pomprise

i nventi ofy)| RRAK stlqBBREe &t f 8he %eHn%Sﬁvé’sS i80fisOBRYEriHRISKEr a gAkbrPf

di sease progression | ndependent of the clinical presentatlonacondutlon of

t he Ladi veguanceiohle 'd¢ntélcat'ﬁaéﬁe|?1\(k!tﬂlzﬁif°ft ﬁ@mﬁt@@énfé%tw@lena%sﬂm ¢nd
reported gxenisdhydd | iagle GNORS! IS dRbEGIA Sof URE! pragehbe 06N Jher similar _
neur opsychi atri c paraneters, or the overt clinical diagnosis of AD. I.e. it
i's presuSeEUERERs WHBIMK@ §BMMel | ary changes WO

2006/ 128879PCT/ EP2006/ 062741 - 14 - on which the Braak staging reflect the
underlyi ng nol ecul ar and cel | ul ar pat honechani sns in general and hence

define a (pre-)norbid condition of the brain, rreanlngzthat e.g. a donor
st aged Bfa¥Sed Pefsigsditnaolgg tamelogynisa teem \used iaf hga@rbto descnbe the

ol epgl aréeeddildsdr oPas hegaBeEHS éﬂ‘%p@idﬂog%uéﬁcﬁﬂQd anéﬂhrer Rudleetigs ) or and
that therefore a donor of Braak stage 1 . be regarded as a_caontrol

i ndi vi duRePhAeFeayrpas-cHhich igseseraniped é’ﬁ(}hﬁl%%?e Bf igantdy ggd/or simjlafity

regard, thewdéh salesddinces dopipysen. control individual and affected
i ndi vi dual may not necessarily be the sane as the clinical diagnosis based

differentiation between healthy control donor and AD patient, but it rather
refers to a presuned 10 difference in the (pre-) norbid status as deduced

from and |fithé eﬂecﬂ?@mmgsuaéﬁg@r %nﬂﬁ‘&{iﬁlﬂantyhﬁtdﬂvnﬁﬂhié dégree. of{puy;t@tg&é.gn:
|nve |on aa g my r sen er sons | C e no consi daer e (0]
Lo e hoRA et dhSe qlidgiot e R WRi S At BB et Y BrataRing hguent 1 o 4
may repreequénéé taiey ofits! édswum:@sr ot préﬁrarmglumleswmeﬁ@peatdmua adid or
depend| ng on.whet her sai d indivi S { eéj;fferl ng al r ead m cl{ ni cal
S s andrelpbseaPS Awrieach 6iir Fielereth coRPAEr PHRSTRGN MPMRERy st he
possi bi | Icta}cmaedarsdnHateArgug@Fsudemtt;syéﬁH mmnahty@@nelrudbheut vasé<tnt>@ ligeerd @
S|gns an or neur o assessne a

cei T et T GOSTBLRET Bkl prel Alamonnsasray T oal WERREStR s Mol Bl
undeB0yi N®90a LG Gf03201 GleARSEH @, etaal. £ PRRTEHE JRiHOResS PR HYITRRIL0H,

(ww. al 2 OF " 4l Nucleic Acids Res. 1984, 12: 387), BLASTN 2.0 (Gish W.,

hitp://blast. wustl.eduy, 1996-2002), FASTA (Pearson and Lipman, Proc. Natl.




The val ues obtained fromcontrols are the reference val ues representing a
known health status and the val ues obtained frompatients are the reference
val ues r ewoes@n2sstg a known di sease status. NeurodegeneratripreoodiosEases or

di sorders according to the present invention 25 conprise Alzheinmer's

di sease, Parkinson's disease, Huntington's disease, anyotrophic |ateral
sclerosis, Pick's disease, fronto-tenporal denentia, progressive nuclear

pal sy, corticobasal degeneration, cerebro-vascular denmentia, multiple
system at r ophy, rophilic grain denmentia and other tauopathies, and

11 cogasd eSaimbi 988, B5uriAdd 244 AN RE G GeiMerag whh determines
neur 0deg SR Aidrikea Risiosp ERIY w.thft% loRgb8NGForide® PAABLE et Aanadgane! at ed

macul ar degener at | nar co , ot or “neur on ses, prion diseases,
traumati & fepleMadh.ul 984 nt r %n567 Meediamen sing WaInseBsis MO’V\@IO’ 1970,

2006/ 128&@9&@/ 006/ 062741 - 15 - The present invention discloses the

i dentification, e differential expression, the differential regulation, a
dysregul ati on of a gene of the serine/ threonine- protein kinase famly
PRKX, and of the protein products of said gene PRKX, in 5 specific

sanpl es, i %&%"‘f\/'aﬁaﬁf"a'ag GSEH Hre réferdab %H&Spol'yﬁeﬁi?@&'ér‘ Bré¥efd,Nin
regions of individuals grouped into different Bfaak®stages, in conparison
wi t h eaclieteregse dppayrertidasnpadi riGkeins @Qémﬁﬁﬂc'ﬁetﬁec@ﬁ%%tﬂt inMantieuiE s.

The presgiHich BHNbF Mo RTINS Stidd @lre LA L AR AR PERSSTIQR Qﬁd}%'?*%lbﬁed
varied, is dysregulated in brains of AD patients as conpared to th

respect i v@dfraingertey @b ghenN-erminis r and/prdhei Gdierainysy amder P’Rﬂ)(nnm

| evel§ an@tivBChRGRE heid! SodioncB8EUbALRE ndtivichBolypEpatas 6P dr6teifdbfi thd he
frontal cortex of AD patients. Further, the présent invention discloses
t hat t he PPREOUtelyPBEQN oRUYiFRtRIPS it 9§|§661'?'i erepertinsr &girresmere jthai tardual s

grouped i"phQaktr TfLL88d HErERKreTERIRS aty IHRNA, '|ﬂcfﬁé§%cbﬂo€?@ﬁ@3%r@6nb@e|
starting already at early Braak stageS (Braak 1-3)

pr ogr essid&CIPsRd Enthe present hrverdians dn arhich e emramere nageotides AR addsd

predom napblor dubstitfel fRi/bOdelbtd@or al cortex. The differences observed at
the PRKX gene transcriptional |evel, when conpared between AD patients and

cont gl 'F'”'di'!h‘é'n‘i%?é Sthféulterﬁ?qI SQrkat V‘@I‘i‘é]l §gud fafw?rs‘?mrtel?’rcﬁrallén&ﬁ%ﬁsno@ro@ a
further sus)porte y substantial differences that can be found at the

PRKX pr oP@1¥Papéige) ¢ of Protebht Vastanty shell @hsh COMArisg: @i wraMesce thaphasnat
speci MengeddtoRbok: PEi%CRegubhce PB@KHW Ohfdir8 Pﬁefﬁ%lﬁ' QEQeéét Mgdut! 88/ s i n

reacti ve ast rocyt es, accunul ates and ‘co-localizes wt pr otein within
pl aque- a$80HPRER ddeRtityy 2nedmest PEgierably apldleast Rbaek i Q%ﬁvﬁqwe@ﬁet ideafity

bet aany!| giver R PéHgQﬁ ofTétl eady D0094MmAtd aBiddf SMPRRIKYr&IeNE SEer ﬁ§fm9n1and the
25 changes in Ieve s and localization of the corresponding §I(Ea roducts

whi cR0 parX?f'éP*ss tingudeyirsasmieon vanany gk P&%@r@gw Bavigg| Nexs! a
l'i nk bet yeeRNROhiRRE pﬁﬂaﬁ}‘ﬂcde%snbﬁ%ﬁ%e'r \$49980) hBAnP'SEL f3 NO-e2 PRaiai cal

events in the course of the disease. Further evidence for this link is
provi ded a!ﬁ? tinfduds; rPc!]PWgn% hyftht ﬁ@"ﬁ?’(‘!%}!ﬁul Fﬁ“’ml@@'grtsHBFB@‘t'ﬁﬁa @ highly

accel er atc@hsbRatide RIS . | NenaySQe PiHvaRiaYesud notathugéqphhé q)rés@nfnn%ht@nd

that this effect is acconpani ed ty an increase in_ the pathol ogical
phosphor yiegfesis. gerivatives anvariagtsefdhe k& pratein (Rspteingse r"@“%@@ﬂ’\“?’ﬂ%?ﬁ/

pka- 8 Kiidensi€alith PKASRBEnitd1e phosphoryl ati on of Ser214, an am no acid
position in tau that has been denonstrated to be abnormally WO

2006/ 128879PCT/ EP2006/ 062741

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
30 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



- 16 - phosphorylated in AD. Therefore PRKX may be causally involved in the
cascade of nol ecul ar pat hol ogi cal events |leading to AD and therefore may
repr esentwe 2poconrsEong target for the identification andpdexerk@enerul of

smal | nol ecul e based therapeutics for AD and ot her neurodegenerative

di seases. To date, no 5 experinents_haye been described that denobnstrate a
rel ati onship between the dysregul ati on"0of the PRKX gene expression and the
changes in levels and | ocalization of the correspondi ng gene products and

t he pat hol oa(ie/ of neurodegenerative diseases, in particular AD. Likew se, no
mut at i ondo iatternativeRKAs g aequUeaces.beehtheeamind @¢id sepeenes deingtaied vt thesai d

di seases.yniA Rkl ; t i i nter
ol o o e e R K e B R ey

| i nki ng PesGndanqy0fibe sgit ohicodoenwhigictranslatry saeeiiadmisaracojds.n t he course
of AD provides the possibility of a treatment which will prevent the

i nitiatiorPreteinpapdtnpdyrrptides” of &ke pegreniinEntin inclideasianis, egmeats

hon- rGPa'arn%bér?erﬁi_%ﬁP%ﬁvgﬂ;iv%ﬁ"Sf W@P%t@ﬁpe?mgﬁ?ﬁﬁgeﬁ“ée%'% acitPséiferRicts Nt

invention has utili téEf agnostic eva for diagnostiC nonitoring

of persoRKRREPRINNGER D MR nénincluded ghalybessuchexqkangeasf paYng leeids
I denti fi Qﬂ%ibl%’ﬂvc_ﬂi_{l]%%a%% et bh%nE:ﬁoﬁal'ﬂ?,“EQQ?Q%Wg?ﬁig&ﬁop!lﬁﬁé,evalldé

particul ar AD. present invention discloses a dysregulati'on of a gene
codi ng f dor |IBRKNear?<§Pa£§D'6? qurtg;luggm@ep!P@@lmrt%aM poppeiptides i be H@@l% of
AD pat i eRfrich Ne4H Hes iWbibtd ridhe hatles | 8 beCBPiled BRe reddiRbiRhP dHMEH
cortex, the hippocanpus, and the anygdal a are subject to degenerative
procé@sesyntheld (Mransy Native protainsaios Aly ReRtidrsgofer ol natyaligpceoing These
brai n r egi st Sreaticted MPhYC thdtdrdilje oREQGHYS VARaRT ThRAS NidIg. 3pfceENOry
functions and display a selective 25 vulnerability to neuronal |oss and
degener aveoANts) am naturadyt ecosrTing dAlledigsvaianis n Theeterforisalatedr asxusate

occi pi t alhef Ot X coRBidctéS t6CF&BE! toUMdi&THES 6@%9?&%%8& aghicANHapé Gsdn/ ed

from neur odegenerative processes. Brain tissues fromthe frontal cortex (F)

and the ichpegedrandéemnthal| argoreraevedrfrosm their atuesitenvirepmantade- elatesy
contiels I herehn dhsel Qg)&ﬁ.ﬁ.-q t 0 the
PRKXigenéN@?l? ??E%?)ﬁ%??%ﬂ?ﬁ?ﬁlghi@r\?Eﬁﬁqﬁégrr%/rg%“yr ans atgﬁgrﬁh%tr %r ucts
play a cé_ﬁﬁafatﬁé or gisgenhalepak '$<ﬂ1fﬂotﬂbﬂlﬁecwl’éi}*f€9 sempeneots widhivarieh they
degener atir o Rd 8 B URIRIEE! ihatud0 PREHIRERTRAFEERRANE/ BRR7HHe - 17
- In one aspect, the invention features a method of di agnosing or

prognost iS€AUPReLS ancedigoRbr mola@lles easbei inked ity dee hand @étmARi ¥ ng
whet her & AHRICREIHARAS 18 WRRAT BRGShId Mot AfnkdaV Rl PRiPhatdall JhReang, sich at

i ncreased risk of developing sai"d disease, or of nonitoring the effect of a
t rea?ﬁen@@ﬁﬁﬁ'ﬁﬁg‘i@ oa mr@dacsdmxe&corsblnaot ﬁgd@fnﬂmbﬂ%@mﬁfﬁ: il és _Giéélease.
The met hdid Ethe§ Sire ¥RbAINENENIE fefh FYBE saftl pEXRIRESthBSe YeqdBnass imdy Y. or
both said | evel, expression and said activity of (i) a transcrlg)zl on
product & H‘t%@eéokﬂméwmﬂ OPM'bY'BQe?fﬂ@,n'W/Wr "@thf_ﬂﬁ_ _)knawmr $hefs on
product QkilRdIGRCtHeOHr)IahQ" e TERF PS8! B8quenlOraref sfilli plesdnf AIEBIY . OF
derivative, or variant of said transcription or translation product In a
10 sanpl é’_%@'ﬂ'éﬂﬁe&hw arf §H|§| @osgisiesed _t%lﬁ_é isolated |ﬁgth§anGSP€’VE1_VPnBS%Dr thesi on
and/ 96 s qb@n@okisN ¥y e ity L, AP 8P icRiid gL itRI P OaNe! taMakh8LnE 8hd dreansdcat i on
product and/or said fragnment; derivative or variant thereof to a reference
val ue repidsaaspegl o KRewarahabdiy cokdeveloningit @ etryrodpaerrrativeadisepseence

val ue repreReabIl MzReikitPWdiggasd h status (control), and/or to a reference
val ue representing a known Braak 15 stage and anal ysi ng whether said | evel

and/or said activity is varied, is altered conpared to a reference val ue
representing a known health status, and/or is simlar or equal to a

ref erencerneaidd@ QDT SR8tk Ali‘fﬂﬁ’m&'g'@@@é@.smﬁ-%eaﬁé(x@pa'tl%lég\ﬁ, 1))
conpared to a reference val ue representing a known Braak stage_ ich is an
i ndi 28t i FIthAHAIY's A usgl; dereinageterscler dagerringtagieal i rnaserhygiplogical, 20
sai d subjhestbphthodgibACARPEMICAI 191 Rarkd ¥ RING R Nd0syih SiIdwn 86! d8 % EIb & e Sai d
di sease, .thereby di agnosing or prognosticating said neurodegenerative

di sease iIPStaat MEMEBcANd @8 eRMBIORH KAGWRNES Metaderofthemrictiteraturg (see:

I ncr easedqbalsks@badevRimMPaddasdi WisEWaREJANHcRhbYe BiSERRE antherevarel NY
"in a subject” refers to results of the nethods disclosed as far as they
relate to a disease afflicting a 25subject, that is to say, said disease
being "in' a subject. In a further aspect, the invention features a nethod
of nonitoring the progression of a neurodegenerative disease in a subject.
A level, expression or an activity, or both said | evel, expression and said
activity, of (i) a transcription



30 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 fragnment, or
deri vati wep 2006/128879ant of said transcription or transl aPcomEppecsdezyil i n a
sanpl e obtained fromsaid subject is determned. Said | evel, expression
and/or said activity are WO 2006/1288Z§PCT/EP2006/062741 - 18 - conpared
to a reference val ue representing a known di sease or health status or a
known Braak stage. Thereby, the progression of said neurodegenerative

di sease in said subject is nonitored. In still a further aspect, the

i nvent i oPiserglens éEtialogit Rethagenssi aad iTherapewias) e Wtileynk Qﬂnsrrd‘iﬁw (Yrqfhg t he
ef fect Olwainhbfia! TBRIntbO990N SRECSHRN Beffrlate E%Jr@/eaﬁaggno%mw or's
determ ning a |evel ression or an activit h said eve(n

expr essi dHiseasp, sbium?é@t e8Sy EOtOQNé) Bewr dﬁ%’sﬁ, pZQQSh Meyeguxtanst Cshfgﬁéﬁ@,
coding fq IPIFMI&?W&' Qﬁzhé’) rOr 5 %éé)%ﬁ;r@ﬁé‘ttboﬁr&&é?ﬂw QF &ene

codin PRKX prot ei ns, i) fragment, or deri vat

vari aht ﬁresgu @qfh'a,nd'&ﬁlﬂﬁhble(m Nigyv oY ok ah89t iYownkioddenzi rang sféhﬂﬂt@n

obt ai ned ﬁré@é?;:ﬁn§é‘atﬂoeﬁﬁzi}%%h89stb%fa§9 %‘Bhn?@f‘i’rgé§eﬁéﬁm S%Qeib%\fg New
expression or said activity, or both sard Fevel, expression an alg
activity Yarlk t9¥pared to a reference val ue representing a known di sease or
health status or a known Braak stage, thereby evaluating the treatnent for
sai d neurodegenerative disease. 15 In a preferred enbodi nent, the |evel,

expr essi qiheOfertN B agk! dthh¥ oPF‘BFEEmst%@'lr?b”l r%‘f@rls t%”%egéfa@sﬁi‘&tahlﬂhtdf Braidd ) @

transcription product of “a gene codin proteins, and/or of §||) a

trandPat |a@ﬁ°f55r'6@1G@tthngfﬁegérPéOE@%ﬁ%QY?%'@aIbFéOd ﬁw@%.(ﬁsaakaam &ragk. Arfa) a
fragment 1Nélfr09§fHoY@é}} Y691 OBZVQBQ-@@Q)OE@Q{ gtég{(ﬁ@%ﬂm[@tﬂa% e efdnt and
transl ation B\éo uct’’in a _series of les t fromsaid subject over a
peri od ofdistripation of oRgiyeEgrillary aat!@ﬂogsblmtskﬁwmmeﬂéesm@r eE$he foegbraiay d

di sease. ghg J.wdteg%ewe%fr@;sétﬁeuo%r@sa%drﬁgé.%n FAY i fEYR SladRCRtaRS0 %0 6).
treatnment prior one or nore of sald sanple gatherings. In yet another
pref erredt mm%wfa@!ﬁh&dl and| uringrsallyaaceonteg procgetes rin neestbepeem and
af t ey st eahBRcAlstaghg FUlb eRtha?Sodvinifghy 6564 SRewhNAL: Bl ibavel

t he expression and/or sald activity of said transcription product and/or
sai d trasignificyn garerlation Sretwegx aanfiDdratiend’sf ¢liieal reonditinn w\l/tatqe‘segct tor
vari ant s mdrial BESEESAM cbgnitiie! fAIBHARLINEMRARS 1R RIRRBohARE BRiak
patients as conpared to sanples obtained from persons not 30 suffering
from AD, SE’8f r@lbtﬁjéﬁgor%ﬂefFo?U@PéMpl @ancher eXgir edlsi offedfriciRnagct 1-oHess of
the 1 ransggapkbon Al ashictoRNe ar, Al NEaRTMAIIY Bl G7 bRk aRdeOf 1t

fragnments, derivatives, or variants is measured from sanples of patients
and 2Q0 2ooeyrelEdRnobeiaE 0eBIAbPitiaty chagges AnthaeuPndl teeliutar BRINOLAY on

and/ or aglal\ideh fHuanh@adsrsi’é}S&trélPtA&'a REQpaknAHH02, 1032363-386), 9§chBofH OdUCt
of PRKX and of its ments, derivatives, or variants in a sanple

heal t hy &@Ner @Ieegub? eq rief dredics §%9ﬂjt'\é’f; functiop (Einnakegowieso @it nﬁh{ of
the her eiNb rbRIgYEEL 0B 1614895 Mi508, §e%ﬁ%&béﬂ1§|ntA?éH RRalPol IBVLCeH: Q?B :ﬁﬁﬁays

and uses of the instant invention, said PRKX gene and proteins,

repr esent'\é‘éfeﬁyeb P?epmﬂﬁeg@n%a%@éﬁﬂ"@sf Qﬁ‘eﬁ H@P@’S@ﬂéhﬁt twvobes the CNCBOS!E'O“

(Cenbank RGeess ou@uﬁ@&EdéDQﬁgjf?ﬂally':é{frﬁ&l%{é@rrﬁtﬂé fdFRALRP, BF REGIOTBHIIER Use
t he PRKY gene c or the protein of D NO 2 (UniProt Fé'e&rgﬁé
i e

accessi oﬁam@%e?h%@g@?&dﬁus THtnessinbthe PEP l'}éﬂdgse?lﬁ'e‘s ADHS PRt

deduced fartQHétrHSIe'EBM/c%‘ﬁGl&?r%eél MieREErd Bt NP, @en%b?ol")%ﬁ& 2093, %PQGI@L to
t he cDNA sequences of Genbank accession nunbers BC041073 or Ensenbl

transcri ®2)D nunber ENS100000311978. In the instant preferred enbodi nent

of the invention PRKX also refers to the nucleic acid sequences SE ID NO
5 or 6 Inthe instant invention, Braak stages are therefore used as a surrogate mar

30 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



15 representing the codi ng sequence (cds) of human PRKX or PRKY,
respectively. In the instant invention said sequences are "isolated" as the
termis ewployedssrerein. In a further preferred enbodi meat/erRodshe27aer ei n

cl ai med nethods, kits, 20 reconbinant animals, nol ecul es, assays, and uses
of the instant invention, said neurodeggneratlve di sease or disorder is

Al zhei rrer' s di sease, and said subjects suffer fromsigns and synptons of

Al zheiner's disease. It is preferred that the sanple to be analyzed and
determned is selected from 25 the group conprising brain tissue or other
ti ssues, ofr ey hel |Bsraairhetagmgalr@ﬂ@§h thes yndertpings enaleewlor oapd negllulami d or
ot her bo i oTelo! I or
mucus. ProperHRrEiiRne I gphaal Bl nefice Bonné 3 lpredlnaiia SRR SRR,

pr ogr essibsaingrmegringathiate-a. @r éanweﬁtag‘e& Baaaiedr mgéﬂewabv\/@fm@@ra%\
accordin X re nd
such net %gfalg’erfﬁrggdg??faﬂblé u‘ﬁr‘g&élgﬁasra ébeen%%?scltthgﬁganc%& 8&% U|2d ,a

cel | s3> r dv@has arad)rtm@tcth@aefom a donert dBfaakrﬁt@ggucheate er bpenegerdeobasa
control Rer&aN; POeh2 RBLOBREAT HigRY: B 9k thi
preferre %e?rr%odjdrlr\\é}ﬁtué Q@/ael g&zﬁgﬁgn?:a\g/aﬁusggfé % I? Qr réé?ke%%gteh Pt 'S

expr essi étgargh thg differgatiation 9etvmerb§@|htrglfm§a4'@alm ameéandjlvwbtal wmay of
(i) a trapsck f ROecIGRELN R Ofi&ich or of
(i) a SQ?r aén&séltsle?tg|F|3/O o3 % %h&hg £|e(rzle g%dlglnggh ssR%seap?otee??ltéﬁw / or
of (iii) bgtweg@;ﬁsntthy@pnu@wmn grd A@rpetaentahut girathardeferarie @ pigsuaedor
Lranshal lfiforBhREURL the) (red hloPhiad saltlechd ' RBReAURbAF ard F}é@rs g from
sai d neurodegenerative ase (control sanple, control, healt nt r ol
person) @&uriogate narkere the Baaalkeataacom a subj ect sufferi ng froma

neur odegenerati ve disease, in particular 10 Al zheiner's di sease (patient
sanpl e, pattheninstan '@&ﬁb’!'@f) Braakr¢iage Hanayiepreseni ReFspR vViHERAresnalge

whi ch naseoﬁgi‘dfe%d 5 suRtér MRIm w&ﬁ&hé‘r@msﬂagass.aﬁ@ aAU B, oMd Bldhk
preferred enbodi nents, an alteration in | evel and/or activity and/or
15 expr eS4ans 6ft°a4tmaMsf@|PF?ﬁqurﬁ'Hﬁ5d%Q|thﬁ conlEoly inskividualisngr A& PRKERRLS

Prot ¢5ns (3adhgingdén %\/Hertﬁé}séa%'|R&‘|vaafé¢éJWeré’fsu?fBﬁn§9d“Fea‘89¢r6'rﬂ didficdriGhs
protelns and/or "o fragment erivative, or-variant thereof in a

sanpl e c@nd, symptorgsyef B'@&y highgrd thea@naakr stagsaitiee smefedikely|igtthee to a
ref er enc%o‘é,@iblﬂﬁyrtéﬁfl@;ﬁﬁws'ld]% and BOHRIERR!JH S LRINS 1k B deblol ATRINSand

i ndi cates a di agnos! s, prognosi s, or increased 20risk becom n

di seased S\meﬁo'asrRﬂfLA'adEgéﬁe'?%ﬂ"PPé“’tﬁ'%ﬁ@'easﬁﬁrstfﬁl hel ynmtlma’ﬂ%@t

pref err eqh ERAMlYRALS pARRYHA BhaRddl 'é‘fr AlD?Vé‘rle g/ Qﬁdéﬁ%h&' tYugedber

expression of a“transcription product of ene coding f PRKX pr ot ei ns
and/ 8P ofdemantian & recparnendatipn IScﬁlvméyg?éﬁak dwf@?fwr@aot ei ns and/ or
of a 25 fragnment, or derivative, or variant thereof in a sanple cell, or

tissue, thebHaUdeIsl abtpivgd aff‘Pf@dCWtéWﬁaaE%B]‘@c'tef?@ln&?l values eeRrESRAMENL@ val ue

r epr esentnB@nanKANVtaiuSCASE thé AldiFedlobtaiNBY PEIROSAGE ML MR tHeSFéfefendd’
particul ar Al zheiner's di sease (AD patient sanple I ndi cates a di agnosi s,

or prognd3lues BPresRItNgs2 AnPVeIdisRassesigiihy di seased with said

neur odegener ati ve di sease.
Neurodegenerative diseases or disorders according to the present invention

25 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

30 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.



WO 2006/ 128879PCT/ EP2006/ 062741 - 21 - In another further preferred

enbodi nent, an equal or simlar |evel, expression and/or activity of a
transcri pyoanognesiuct of the gene coding for a PRKX proreirmrp2acaézmi of a
transl ati on product of the gene coding for a PRKX proteins and/or of a
fragment, or derivative, or variant the éegf in a sanmple cell, or tissue, or
body 5 fluid obtained froma subject | ative to a reference val ue
representing a known Braak stage which Braak stage reflects a high risk of
devel opi ng signs and synptons of AD, indicates a diagnosis, or prognosis,
or an increased risk of becom ng diseased with AD. It is preferred however
that said varied, altered |level, altered expression and/or 10 said altered
acti vity 19f 5?6!éénttrlﬁOéﬁtrdrPtdléH‘oﬁé)%tldé‘fﬂ‘iﬂ&rtlo%a'tﬁetcﬁuﬁ@?érﬁFéI Wk preslyRt of
PRKX and of Its ment s erivatives, or variants, Is an Increase, an
up-regul ahe (ﬂﬁffeﬂ%tlﬁgéﬁﬁ‘#'%lneﬁb@bﬁfﬁﬁHkaélonn%faéLﬂ@fbﬁtf the sefing/ dhegonine-
transcri R RifiéCiainiyPRRO/ A Bf X PSSR Brodictd BP sARNGer@HRIEXS A PRIX
proteins is performed in a sanple obtained froma subject Using a

quant Pt atSPeeifipCRamRiasy sins Speeiicpbiaid rre@innsi PhtABnBatientsnini $ReGlE drgbhe
specific régﬁugr&eﬁdw.@urmg%uaea ahiedifdrehfBPASR stagdls Gh! &srhgan@én W
extracted froma sa a subject. Primer conbinations

SEQ | D N©&ach) ofyar @Mé(ﬁ it EoARIiEon |t@) age-matchego qoﬁHPhHPdIVW@iﬁ Jrhe but
al so ot h%rrepéﬁtrrﬁ{v%nasnea.@a%@eértﬂm ttHE SETEIYXBRSssAen dbp Pragrdisi Palide igst ant
i nvention can be used. A Northern blot  or a ribonuclease protection assay
(RPA) wi tdwsfﬁ%lb@t?dsﬂb&fﬁné Pf)rA%aPQi'Qjﬁﬁea%aﬁ?”aQ%fﬁdb@ ape| resgective Mrgin
furthgr begiBhsfd ddrdrol @ncﬂ?i%%ﬁfse ih TRASBRKX MRNRI QRIS bPe BicreB88s, Se up-

chi p- based m croarray technol og@ga%These t echni ques are known to those of

25 ordi ndfgulaked in the temposat cqr Wbt lrontal critexQfiAD petiests: Zurtesni ng:

A Labor atRg Yprwg@h'tahnveﬂi?ﬂoﬂ §@"cld%sH&faQOtrheLﬂﬁfK)@té%pYe?dﬁ@ﬁSdufoF& Gh Yt
Har bor, New York, 2001 hena M, Mcroarray Biochip Technol ogy, Eaton

Publ i shi rﬁ’ga'nN&lQiQﬂ@ Oﬁ\md"QMfU§ QTQHP%‘?(MICBH@'TG%BT?W \Whlaé‘ geease
det ecti ofy @R ré@ﬁﬁ“f&@?@farﬂﬁ %”r%‘é@g Adrl Bbéeﬁ@stgg Rpwlthled in
t he gatent 30appl i cati on W02/ 145 WD"2006/ 128 CT/ EP2006/ 062741 - 22
- Thé3j n@éﬂgﬁ%ﬁw&l dacreasat agth dhﬁh@w&%tehd@t%nB% tHiages e(Beagr 4n@) s and
probes wyré&b.ﬁrnﬂanw.ﬁqeet.rqete.taeté‘m&w cortekd sequences, or fragnents, or
variants thereof, &s disclosed in the present invention. The

ol i gonucl_eot i l% 'F“ nmers and/ orgaprobes can be | abel ed specifically with

f1 uorescdme, diferenceicoPertved ftdhe oPREX gene qirgagsr @@ub?&"&hcé@er‘The

i nventi Om:of'rwdrberbétwleéhEADt patiéetsdah @ dontrol anduvidual@rmdtmtsoousetwfeeaatr@

epect 11 c HeieBR BFaE Brans, A PEREY SulBiaf b AlbSinle BRresal Rt PRATAN 1o o,
a nme2@od beefduridnetvihe P>RK¥spradéinl level.i h\ chetrastt to ¢be dvatmedrindivichalsy tth sai d
primer C?JF? rggé&méngqrmub%@wtwpel % t%'irpls é@nt‘%ﬂ?éoe?%@gf I%vels

sequences a sanpl e contadi ni ng nuc
derived &P trRastive @ﬁfrﬁé)ﬁﬂeﬁh)ﬁcﬁpwl%@ésﬁw §QHP§@|ﬂ7§SOW't§u§P§§t qum'lnhwﬂgfr\ ned
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25 of the gene coding for PRKX proteins and/or of a fragnent, or
derivative, or variant of said translation product, and/or the |level or
activity wbse/dsgwansl| ati on product, and/or of a fragmeot/EPesoc@der7svati ve,
or variant thereof, can be detected using an immunoassay, an activity
assay, and/or a binding assay. These_a;aays can neasure the anmount of

bi ndi ng between said protein nol ecul e d an anti- 30 protein antibody by
t he use of enzymatic, chronodynam c, radioactive, nmagnetic, or |um nescent
| abel s which are attached to either the anti-protein antibody or a
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el ect ed (el e PRI RBSLAL I 1 Blialidd diCRYSHRoldds! alfbaheft whioh
transcription pro ene cod ei ns reagents
that det &l bg apriies Refeem nBF‘dGBétrabhe qfﬁ@a@%‘h@f Hlﬁjp"r?gn O§FUP 5@%‘9@ Ws,
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P or tf]anslatlo roduct %%Hieé’ tstructlons for |a%?

pr ognost A1 HY % ChBEFRTEE ’QPlrlﬂea&f L 191 HRepPRis 2 v,

determ nudlgwttﬂmtipnoqnfeaspreyl|scp|osnr<ﬂdtcspoaeﬂno@ngeheeatmbﬂseasé,onti«paeticnmarsuch a
di sease gyyof nmonitoring the effect of a treatnent by - determning a

| evel, or @an activity, or both said | evel and said activity, and/or 25

expr essi % 5re§@hfj VeABBAdiSdiboss B ARG ul%ﬂgﬁ AN Rl PRI ARHCt

and/ or of ragrren S, gerlvatlves or ‘varTants o asﬁéﬁ]?ore Ing, in a sanple
obt a?Bed of t§reens aredusiein spasific brain tagiens phﬁDsaatﬂerrtévblleuw withippthe

acti V: ty ||%%9r8@%§6ﬁ$sldﬂé Othes a ot HinBs Codridx, Olt‘l'\é)rﬁ@'p@baﬁh'b@éoraﬁ@' the .
R A e N T L L
24 - st atNeurblogyt 19819, &0idBdr192). d hestebralit eéeygidnseanee prossigninvalyed innthen
Braak st %ggéesasrillgg of learning and memory functions and display a selective
25 vulnerability to neuronal loss and degeneration in 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,
30 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.



- anal ysing whether said | evel and/or said activity and/or expression is
varied conpared to a reference value representing a known health status,
and/ or i swbwewi2es79or equal to a reference val ue represegirinpgood/okTawn

di sease status or a reference val ue representing a known Braak stage; and -
di agnosi ng or prognosticating a neurodfgeneratlve di sease, in particular
AD, or determning the propensity or di sposition of said subject to
devel op such a disease, wherein a varled or altered | evel, expression or
activity, or both said 10 level and said activity, of said transcription
product AR asHct, tthreaurr\%ﬁﬁbr?‘?eém Stméfh%ocff &uépﬁoéuh 8no§§éét I Ves
or variants therof conpared to a reference value repre ent| n
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sequences, anti bodi es, aptaners, siRNA RNA, and ribozynmes. Such
reagent s Sﬁt@/ffléémféléddaﬂ‘é@i"t%oﬂéﬁééﬂt theag%m § refRienga Al ropresantan s

t her of . %%Vlzn%u%éééé‘@fat%?ﬁéﬁeﬁt BndfdY¥ R0l Rerc®Rb Wakife HStel8ftif] adkntwn i N a
met hod of di agnosi nGgc tr@F)rO gnhosticating a neurodegenerative disease, In
o8

parti cul heakhsiaiuse s 8R40 tona sefoipper valugniepresenting admowm Braak
det ef g1 nispghd BRd pér%@fé]ﬁg twhetHé g%@&%ﬁ%ﬁ%ﬂéﬁ%@%(&%Efgihed faltefdd

predi sposition of a subject to devel op such di sease a et hod of
noni t ori ﬁ@"tﬁ?éeéftpe@tfefﬁfeacﬁ e EAPres@MiADS? dnewn bea”%LﬁfS?’@@t oM a

neur 0degeiiRiidt bV EqhItB 2 rafeRHde! Villi8ré preBbntinGaNGRANP Bis¥se iS85tuS dnd/or

according to the present invention, nmay serve as a neans for targeting
i dent i fi & SiMdayicemaared oo @a?qf?r%cévéﬁmpvéen’fﬁ&%mﬁr& QKknewer afﬁﬁh stage

i nter Ve”tv&rﬁ&w -4 éﬁ’ﬁn&u@aﬁbﬁ?r?a?tesa‘?c'i‘%ijec?%graenénﬁrro%\éﬁéﬁénk&tﬁe%.%@&ee Igp tﬁQﬁ

course of the disease been inflicted Furth ernore, 1n pre erred
enbodP el sukiedtiis atezmjeeaecﬂ Tigkh 6f idavelaning signs sdisymatomsnet srichg a

progressigdbfde, @hereby diagnosing or prognosticating said neurodegenerative disease
in said subject, or determining whether said subject is at increased risk of
developing said neurodegenerative disease. The wording “in a subject” refers to
results of the methods disclosed as far as they relate to a disease afflicting a

25 subject, that is to say, 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
30 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



10 neur odegenerative disease, in particular ADin a subject, as well as
nmoni toring success or failure of therapeutic treatnent for such a di sease
of said swbje@i12887m anot her aspect, the invention feat ures/Eeovsiobzydl of
treating or preventing a neurodegenerative disease, in particular AD, in a
subj ect conprising the 15 admi ni strat%Qn to said subject in need of such a
treatnent in a therapeutically or prophylactically effective anount and
formul ati on an agent, agents, nodul ators antagoni st, agoni sts or antibodies
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ol i gopept'i\ detill fartbery@mqtdéhe S@Nﬁnb@@tfec%l"eél g omrtped def Q)’la"{ﬁil%@ptl de
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- 27 - deoxynucl eotides are known to those of skill in the art (see e.qg.

W ckstrom Trends Biotechnol 1992, 10: 281-287). In sone cases, delivery
can be pewbaoeoedssry nere topical application. Further apprEeedesdcEie
directed to intracellular expression of antisense RNA. In this strategy,
cells are transformed 5 ex vivo W|th reconmbi nant gene that directs the
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251 n preferred enbodi nents, the subject for treatnent or prevention,
according to the present invention, can be a human, or a non-human

experi nenwealo@nizee, e.g. a nouse or a rat, a donestic a0i/meReoco627a1

non- human prinmate. The experinmental animal can be an animal nodel for a
neur odegenerative disorder, e.g. a tragégenlc nouse and/ or a knock- out
nouse with an AD-type 30neuropatho|ogy WO 2006/ 128879PCT/ EP2006/ 062741 -
29 - In a further aspect, the invention features an agent, antagonist or
agoni st or a nodul ator of an activity, or a level, or both said activity
and said | evel, and/or of expression of at |east one substance which is
sel ected fromthe group consisting of (i) a gene coding for PRKX proteins,
and/ or ('Ih)fu?thbfad?éferrféﬁ b AYiRRNE, Sdidt RFerenc@eDRILEOR fht! 8F aPRSKI, of
proteins, and/or (iii) a transl ation product of the gene coding for PRKX
pr ot ei ns exﬁ%ﬁsdﬁn ( PV Ofan ragdivine Ofot?Otglel said lavel gand, gpichmctivity (qf) (i) @
(I11) . aBbn3alighieR SiodusoRAAB! SEnOToodiRyIifel PIKX SHidlo MBIUAIS ofah)

pOt ential activi ty the treatnent of neurod eﬁener ative di seases
partieul érranmtlomlpmo%t perthesgena coding ifay HRKEnPrteifsdeand/eF th@“hs?e of

an agent ,fra%rr‘némt bpegyva@v@’Hraw%?iyn%bf @éloaﬁlQHéc"'ﬁptlo‘?\rOIatrQPQH{l@ﬁ ‘b"ro@uctam a
activity, or a level said activity and said | evel [ or of

expr essi SamHle aebtainast fEﬂf@ @uﬁéﬁlﬂﬁhé‘%‘ﬂfﬁfi@ Jeqracsaid ﬂPBfﬁd{eIQ@nQFQﬂ}@

consi sti 'a@séa‘se(('cbnirbﬁs%ﬂﬁe ALY ﬁé%ﬂth'?'%!@ﬁtﬂfl %b?édh’i) ordaAY S4mple &btﬁmed
transcription product of the gene coding f roteins, and/o 15

(iii) a ﬁmsﬁaﬁpmcbrﬁiﬂiﬁﬂn%fff@me agé]?é"@@%ﬂ?ﬂf‘ﬁb]’e pigRape ot iBi ﬁ§ft'%@ﬂ or

(iv)1e fragiEMersQdisdgsd Y&étﬁé&ﬁ sa‘?r'iplléab!aﬁ@ﬁt H¥D Ganpli®) 6F from h'bdrBEn with
manuf acture of a nedi cament for treat E)por preventing a neurodegenerative

di sease, & fefiaedi Biaak sigge 9dieh a{ﬁ?Ylfdﬂ ray may sptcséiferafmom signmanshct i ve
w th an |s§];mm9,g§rbf\¢m ch is a translation product of a gene coding for PRKX
proteins having SEQID NO 20 1 or a fragnent, or a derivative, or variant
thereof, in particular the variant having the SEQID NO 2. In an

addi ti onal aspect, the invention features a pharmaceutical conposition

conpri si ng grifrradedinboahémadyan HHRHGHM Sih Bie a8PAI ahd/d abBAY anornd
preferably a pharmaceutical carrier, Said carrier refers to a diluent,

adj ubant SXPIRSEIQDiaing , transariphion) ragduch Sfnthen oeRe ARRINatasr PREX#RPIRINS er ed.

Anot her R ofod tﬁa'ﬁ@ldtib\ﬁeﬂb'd%t 6PHeLGE%e BolRG fOR MBI X GRORiNS hRG/ARIDF a
ant agoni st of a level and/or of activity and/or of expression of at |east

one substf@%ée%loéﬁjqrﬁ’aé'éﬁe@f a@rignbihencef dr A sagmie iclly 9 thysue; o1 Rrdye

codi ng f@lm.ﬂﬂ%rpfrairesaa s@'@létqrela?c%l {0 & rbfc?Ba6&d vRlueOre e ShtiHg afkrioe gene
codi ng feins (tii)a translation product of the gene

or 0
codi ng f@,eabw&soﬁc@nprgi sam}qﬁ,mdlcates a diagnosis, or prognosis, or increased

20 risk of becoming diseased with a neurodegenerative disease, particularly AD.

In further preferred embodiments, an equal or similar level 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 proteins and/or of a

25 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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WO 2006/ 128879PCT/ EP2006/ 062741 - 30 - v)fragnments, or derivatives, or
variants of (i) to (iii) which antagonist is selected fromthe group

consi st i /yoabocansemt i sense nucl ei ¢ acid, an anti body or pemErb@dweimagnent s,
si RNA, ribozyne, aptamer and conbi nations thereof. 5As antibody or anti body
fragnent also the foll ow ng substances%/zgre understood: a Fab fragnent,
nonoval ent fragnent consisting of the VH, CL and CH | domains; a F (ab)
2 or F (ab') 2 fragnent; a bivalent fragnent conprising two Fab fragnents
linked by a disulfide bridge at the hinge region; a Ed fragnent consisting
of the VihanbikdiliteHe! feﬁe&:‘érﬁ&ﬁlﬂmm Ql’i”bﬁ'u% 'orr‘%uﬁ’ﬁlaF h@veYLei‘Bﬁ{-z C}]Q)nVH
domai ns of a single armof an anti bod ragnent; an 1solate

conpl errer@tndr‘@ft@c'id’étﬁlé?frﬁ H@ﬁgcrﬁwrbnrqmpf t%aeger@d@ﬂﬁmpﬁ}(x proteins
(sckv) antinhad &a 3 }étlon(@%huf:f 8PtRGéne coding 1BP& Iaﬁkg@ﬁnotéllﬁg ac?fcﬁéne?f
invention al so provides a kit mprising one Or nore cont ai ners

with a tRefrageent.cen degrivatives @@hﬁﬁf@@ﬁ |tb%ﬂe|0§ iR faf %%mplﬁecal#d@!n’tlswe i kpdy

phar ggceli'lh'lcfﬁbtaQHé‘@%rﬁ 'a%bdég RISV REL rBRREALe VR HaHrESEARIY badiowres 2

r econmbi nant enet 1 cal i ed non-human ani nal nprising a non-native
PRKX gen@@@lﬁuﬁéﬁg% ‘tb'&hn@fﬁai‘r St@? Pﬂ@@tﬁr%tfﬁghsﬂﬁﬁ@f rﬁfweipmagtslgm aﬁndSEQ | D
NG L, - Olsy 6 RTEAD, %dl%a‘élfé’ oV @iklgBsisOlor iobABLis! BEI&Pind8abea ik ¥Ari ant
havi ng the EQ I under the“control a transcriptional el enent
which is bﬁﬁpmt"}‘ﬁad@taisﬁé VPMDgene transcriptional control elenment. The
generation of said reconbinant, non-human ani mal conprises (i) providing a
gene t ar dlts; wgf%réﬁ@mmveeémtawpn@r@&p Qligesd leved, alirredRxprasRion awerct abl e
mar kep S QAL aRErePAEkiVity Of ééﬁHrt?éjf%drﬁﬁloﬁ%r@dhéf Qﬁ&ﬁo?gsafd)ﬂ%héié@lbn' progugt st em
cell of a non-human ani'mal, and (ii1) introducing said nonhuman ani mal stem
cel I int ®f LREK- FRA 'E‘nﬁ?%‘enﬁdd?”%t'%sa@ép‘{adrﬁflt%g'ssaﬂ dNerfRsfo aANnER- a
pseudopr gg@@Btiopon- human animal, and (v) allow ng said enbryo to develop to
term and (vi) identifying a genetl cally altered non-human ani nal 30 whose
genonme conprises a nodification of said gene sequence in both alleles, and
(vii) breeding the genetically altered non-human animal of step (vi) to

obtai n 0 efftdd detAirhehty (BA S AfEht-of3the IV el P aFAkstripYion! prRdBets

non- human ani nal whose genone conprises a nodification of said gene
sequéﬁcea"ﬂmfr ef ﬁXE"P?éS&(bPéég? dener ceding fgsfARKX p,qo§e|@§p|,seg%rf@rrmed in a

under - eXB"aﬁﬁﬁé Qbtained- PSR stijb?ébtotﬁ3|ﬁyfﬁ q@éﬁﬁ&?ﬁbOPCRaé‘ﬁ’aly)@l@r\ﬁltﬁ\ ﬁrhﬁer
di sruptl on or alteration of said gene sequence results in said non-human

animal  SOMBINSHINEP ATRI LSS RNBoTPGH T SPBHERFaR romy RN SDLIRBE dMs of a

neur odegeaesbl UBnSEHHRSFE of | RNerB(tr‘éH{ei\f i PldAhSIai 8F aﬁ%@b{é&hmrﬂ#@ﬁ for
t he generatigon and construction of such an animal are known to those of

or di nar y ce@Rbinations; (REQrID NQe/ «SEQ HANLLB) aregiver dn o@aplefiv) abdw 1292
and plogainghntlinverdtiy, PohiRialdtd dther Wpinsets Egbhaated fraotd %%éu%@é@'as Col d
Spring Harbor 10 Laboratory Press, Cold Spring Harbor ork, 1994 and
Jackson é’ﬂﬁF'%&ﬂfbtWthel\)Bﬁgaé‘td%‘fﬁéltlo@scathe'Hs&Hs prtBermbipt 9k @ ’é%"”&b?ﬁ%%ch
Oxford U@irdl%'&:ﬁbh)és?éﬁRPAwlﬂ’f rofed0d itikic #XBid gbhelcdanP4ISh de Ssbilcd. Make

use of such a genetical fy i ed, reconbi nant non- 15 human ani nal as an

ani mal moRi@ht fugghqrele pag eﬁﬁd B’r measyre aNseliption REPAYGS Bynmeans RiGhier

neur odeg%%at W@rdélrl%?aiééhndlag'@@rtTﬁé‘éearteéhiﬂ'aﬁleﬁﬁéré KNEPRSR thusd en
anlrrE§ may be useful for screenin testing and val i dating conpounds,

agents affdingauisiilbrie the @nk (8ee 6'5‘9\5‘?9" FAndyiRupsst iMelegh@rt Ffé"r”ai’ﬁ%uﬁ cs to

treat neypersIORE MErie CORE8DARg HarbdRridborhriry Arébs] GBId Spehgaas®or The

use of 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

30 application WO02/14543.



20 such a genetically nodified animal in a screening nethod is disclosed in
the instant invention. In a further aspect the invention makes use of a

cel |, in wbi2eds/asggene sequence codi ng for PRKX protei nsPoampe@eciotn741
particular SEQ 1D NO 1, or a fragnent, or 25 derivative, or variant
t hereof (e.g. the variant having the SEQ ID NO 2) is m sexpressed,

under - expressed, non-expressed or over-expressed, or disrupted or in

anot her way alterated for screening, testing and validating conpounds,
agents and nodul ators in the devel opnent of di agnostl cs and therapeutics to
treat ”eq’fh%diﬁgém‘f‘éﬁhls\bereqiét%?,atéetﬁe doHsRGEﬁbr‘F'é'né l.\% gﬁfmérsdéﬁc?gﬁ&esme
use of 30such a screening |sc osed in the I nstant

i nventi orWh'CWTEOQBYWSCYQPQPEQEM@PGBMBGHC@% or | fragmentseroraypeants t he
| nvent i O /@RfBESalERidWRd A hEr RIS hbnfidh ATHR! oli§oRIELAIE  prirfers

ant agoni st or ‘agonist for use in the treatment or prevention o

neur odeg@néfelt iPvebes foasde, labelpdr speaifieallyamithy flucsesgand, diielumineseaid,

di sor ger $nagiutch %%ﬁ%ac@é%% gﬁceé al"ﬁéj‘gﬂ%ﬁ'ﬁ& %rﬁ%?“féét%sh%ethaen
ability to alter expression an | evel and/or activity of one or nore
subst ancé@t%féloébﬁédl the grpduetiq) efigaicbndeleiq agidosequencere ogémw&s rad or
PRKX pr ot &gt aMefsbs! 'hsﬁh”q téé}ene SCHic n&l%&@clé’otld%nq{rﬁﬁer@ in &ppropriate

transcription product or PRKX proteins having in

parti cul &enpntiqnsNd’CR; areaiwér a( meﬂ)OQaWEﬂlahaMmf@ntfq@ﬁédﬁi@tledﬁmtt e ¥éne
codi ng fQ:'énme‘?fo‘?h"e'dnﬁnthaéﬁl@%rhﬂerp%Hb%tﬁ‘fnssl!%Qa}nBI|Npsaﬂd gellrQ iy (1v)
a fragnent, or derivative, or variant of (1) (rery, g. vari ant
havi A rmelc@_@aq!si ROAUENCEH ko & EamiPiR) Cﬁﬁtmbwgc%@ﬁl%é§'d§a)3L@6n§®!EP|eng a
cel | Wi tfndly bEHorBARANN ot Hobithy BP&MHSBA dubfodiS dr dubloct Uit adlifed evel
or both the activity and | evel 7 and/or the éxpression of one or nore
subst anc&fapkstagas. | h?‘ih)efta@ qmpyﬁcaém\ r(%yltﬁea@lﬁnevgﬁ@ RECIgiq ?Q'FitBIOQHGf/ or
the Tevelor i, BAGWhdIRer §5fré‘§ﬁ1bm Bvdﬁmehheedg@wanaﬁ@/o%&a.hee &Wte%%wn of
sai d substances In a control not contacted with said test conpound

and (d) é’@n‘ﬁdtqaﬁgetfﬁ'éaIW@@GQ#W@FW%@!S%S?&Ebpafﬁtflulﬁf "E"ﬁbe@ﬁfﬁegg‘?ﬁéﬁeof t he
SubstSNCq A, tHe ifFbltor? broVies Hikidit heid)seqlBRESE NoRgb Rl &ifid BAmidhs! e

activi ty an | evel / or EXPr essi on sal d substances 1 n the contacted

cells i nmné‘aP@etShaf at Heastedp Qﬁﬁ?&oﬁhéﬁﬁgihalﬁp dgethe, enbre godingagnd gene

ant agoni Sq@bn@EONLSul 98r WIS delolith lof ST MytRlioRd NG Ife CH(ucIeotlde
neurodegeneratlve di seases and disorders. Said cel may be cells as

di scl osed®olymemphismsgtiana givgensample |Cﬁrftm*§mmrﬁmwa@ﬁéc{seqwr@%n%m on

f eat ures eaaffh ] wifich Cragiued ds3belodOlth. nedRodbgBABH i Idisdasill agoni st
or agonist for use in the'treatnent or prevention o neur odegener ati ve

di sedQes particyar Alzhgimer' adiseaser dihig teptdieskas ublityfor develogingsramd @N%rgent S,
modul at o8 .ﬂ%ﬁ&am fists roféiaBlys S oAViho¥Brill bf it SoAbRE 1SXPRRSE! ON
and/or level andfor activity of one or nore substances selected fromthe
group co@Ee sxpRwWIanly descrined i kxapwde Agvilor PRKX proteins having in 30
particular SEQ ID NO 1, and/or (ii) a transcription product of the gene
coding for PRKX proteins having in particular SEQID NGO 1, and/or (iii) a
transl ati on product of the ne coding for PRKX proteins having in

parti cul &urtegners.Nolevel aﬁﬁ&?’cﬁ“ ??%‘tyaaﬁqlabﬁéh’ﬁessﬁ’r" ofe? F’\?ﬁﬁhﬁ@" RyPdyat i ant

of (b} t%f(thb'(_?ené%cgdu ﬁ)rVﬁRlK@@Tprot\éﬁsZQ%/o%Z&SZ%&Jﬁm%ﬁ’?o&%eﬁagﬁ\ﬂe o3 -

having the SEQ I D NO Z. npri si ng z%a m nistering a test corrpoundtoa
non- humarYafiagt Ofaﬁﬁﬁ‘i’a‘lraﬂmﬁﬁﬂ" Péo‘ﬂ)ﬁ“édﬁﬁﬁ éBet'%VQJéife@‘ﬁb"tMQOfo?a'%é%anéﬁt@de

devel Ope%rédjt%’ts aﬂ&%r%ﬁ@?@gﬁéﬁt er BGHOQMW&HM%Q#&#%% e d&ested
di seases or di sorders, said ani nal may an ani mal nodel as disclosed in

the 5 i M§ighan 'rﬁmnqa@ﬁaya@faaeﬁy'tmaw |%’kj’/?h% bipdingiasgauniingse pesys

and/ or exanahshSireotheOaoaht BPbMdPE BEAIEES shRChioREinl Moldclid anbiah) an@nd ()
rreasurl ng the activity and/or |evel and/or expression of said substances in

a noAlhumpteibnBpiPodi byl thehi e of e§0AYMDtIG: Rhrepwsdy¥aamic.ddediofstiNg: or

has al r easlygritaiee! AAPREiRAL SR GBS MhiStY IHPE CatbacMe datd) Rither @B E NgftRprotBin
di sease or reI at ed di seases or
antibody or a secondary antibody which binds the anti-protein antibody. In

addition, other high affinity ligands may be used. Immunoassays which can be



10 disorders, and to whi ch non-human ani mal no such test conpound has been
adm ni stered, and (d) conparing the activity and/or |evel and/or expression
of the subetasmress’dn the animals of step (b) and (c), weeraprros@ncalt er ati on
in the activity and/or |evel and/or expression of substances in the

non- human test ani mal indicates that t?s test conpound is an agent,
nodul at or, antagoni st or 15 agonist fOor use in the treatnent or prevention
of neurodegeneratlve di seases and di sorders. |In another enbodi nent, the
present invention provides a nethod for producing a nmedi cament conpri sing
the stepsisefl in¢lydedeat FEIRARY Wastegeblots moguethestechmiqusn lsa@mn 4o shage of

agoni st's o?amﬁ?)l"éf?ﬂengH it (34 AABRSESd Bnd. ARDOLeS! Al MibAFhRy WAk ANCC

screeni Nng assaysS an Xl ng sal d agent ul ator, antagoni st or

agoni st \wale SeprmgaHﬁmLkatmatqmﬁreés Cpisi\BpEng H;aarbar a@@WtYorﬂm gP8tand
ant agoni %dd&hggég@nln%uﬁéahaghégn&e A Wé‘éﬁéd/t éﬁoQ(Yh B ReIrd WMesSr sty F%%Ee”' ng

met hods an says not her aspect resent invention provides
for ah as¥dord; cﬁnqlersdﬂr&ﬁaa Aﬂrt’pgsmeetﬁct@@nmbnwesrm@y alsepbg employrd eni ng
a plurali QN g to e egree
of inhi blt@?ozéz) &bl ndi ﬂ?’g?”tgk h éﬁ@eﬁ@ﬁ% rg%o(ﬁi m E’ﬁfée s f‘%%éegd and
PRKX pr oteicrearrams; edectronigdieehipiafarateismbip Ibasml Iecmolagma@ﬁﬁrﬁchm
derivati I D NO 2)
and! ot & TP Bloch T B Bin B, R o g e 2 P e
proteins having in particular SEQID NGO 1, or a WO

2006/ 128879PCT/ EP2006/ 062741 - 34 - fragrrent or derivative, or variant
theregf (& aBothdiCastitictafie MI¥hIGN tf@&u%&al@ di.agnof% &esr%@ﬁb&@éam

i nhibition of binding between a |igand and PRKX protei ns, or a fragment, or
deri vat i Weuregegesneratiye ldFﬁaﬂaéGﬁ ins pRftigdac AR, g %%Qﬁ%oﬁbﬂﬁé@@'ﬂﬁ@ tsheeps of
(i) addi pgogendifuidi %k@cﬂ@ﬁ‘éélﬁ@n o Séﬂamﬂ’&ixt@r@é@éuaﬁ aOheuroddg fehgm or

derivative, or variant thereof, to a Iura it cont ai ners,

addi ng a 4iSARSGu IR PaFticGuIFN APapT of "U%‘n'@ék'?ﬁdﬁﬁcﬁsf}lﬁ% oh@ Eeatman Adranisias

i nhi biti e §0s@bék Maviry iat %e‘&?od‘éﬁgr@ré‘ﬁﬁé did@skd, phrticisHO RS, %%ﬁcf"%lab' e,
preferably a fluorescently labelled |Iigand to sai d containers, and (iV)

i ncubat i ﬁQ”BOdISH‘QDRKX prot e| ns, or said fragment, or derivative or varl ant
t hereof, and said conpou 10 or plurality of compounds, and s

det ect abl(é) abrlepst aney "PngﬁﬂteWBEWt IS seigrded fgom Hﬁ@’oﬂhdcqwsﬂﬁﬂaﬁjr@hg

prefer ablr¥a§msafﬁﬁina§te‘éﬁ 3 h@aﬁédﬂ&ﬁ%ﬁcﬁmcﬁ%mhét §En M ddHisg r PREKX
proteins, of wth said gmant or derivative, or variant thereof, and

(vi) det é’r’?r‘ier'ﬂ%é“)t h%agféﬁ?é alflef Grﬂ’ﬁl%ltﬁqnﬁl‘?tb’sﬂ Birdustt afothe S?n%éi(’d’"éﬂ)tf@rounds
of bi ndi pRik éie%si | HRINGk Féég%ﬁ'téjtmtéﬁt% ﬁb Men®lor Yeridafliv@drRaFianObf

deri vatl ve, or variant thereof. It ge preferred to reconstitute
sai d &RKﬁatdrHﬁgﬁ%fﬂﬁt&F %’rHGG%'?Eond’FO‘F‘H%gnent or derivative, or variant
thereof into artificial |iposones to generate the corresponding .

pr ot eol i 66)561%@%'8“86%9&%%8%%@ oF HP8NeStinating %PHHFW%@%&? diseg§and and

sai d PRKY panficdia AD) dir dstehmind/Bitd @S Ml sityesopaddis ptidition of aPRibfect to

transl ati on products fromdetergent into |iposomes have 20 been detailed
(Schwar z d@ye%p sughy %é’l‘%ﬁsﬁqrf’fl@g@'to@@ ”!?49%‘3@4@@ treate_thR¥yy and Usanov,

Bi ochem stry- Moscow 1997, 62: 1064- 1073t)> | nstead of utiljzi n\g

f1 uor escerft t?”T"QHEQ AJgVeL. LR aptivigy Mt oth saifdewr! g saphagiihe aWdok o use
any pthelex@pd 264 bF Saildapghs dfipion ﬁr@dhbﬁarﬂﬂbﬁ gRidstrhhsIatloh Prédectadrid/o€ol-

r adi oactl ve |l abels, and detect |t acgor di ”%@ﬁ%a' d met hod may be usef ul

for the AIMeUR APII¥AEYSHObMaRENE OF &l \ef | SamapIe DO émduﬁpr'hg
conpound%awmg@ﬁebawmdbeen i nproved or otherwi se optimzed in their ability
to inhibit the binding of a ligand to a gene product of the gene coding for
PRKX pr ot-eidatpaiing? $4iagnevdl, aid/6ersaiat | Iacamtpr avardrangxpréssient .of Osaid
exanpl e of a flyorescent bindi ng assay g b S case based on_the use of
carrier EEWFFEP Qn jprogctc| A af@id 3t5apglatipn pauofiict aRg{er o frAgMERtS on
V‘0003624abnvét|f/e§t&ewaﬁéafmltﬁene%fttbe L eRRbhEd \Wealas SRYpreBétiy ap ihewer | bed
i n patent V@OZ/OleG Preferr gnaggdetect |.an nethoqs for screenlﬁg
assays ofdI397R5€ $fatumPatisntan H’ rQERIEPFH G Yerenpgsenting a known heal
2006/128879PCT/EP2006/062741 - 35 -



the follow ng patent applications: W96/ 13744, W98/ 16814, W98/ 23942,

W99/ 17086, W99/ 34195, W00/ 66985, W01/59436, W01/59416. In one further
enbodi nenvo 20dw12gs7esent i nventi on provides a nethod for pCh/RPe@d6I7AY a

medi canment conprising the steps of (i) identifying a conpound as an

i nhi bi tor of binding between a |igand Qd a gene product of the gene coding
for PRKX proteins by the aforenmentioned inhibitory binding assay and (ii)
adm xi ng the conmpound with a pharmaceutical carrier. However, said conpound
may al so be identifiable by other types of screening assays. 10 Furthernore
the presétatusrigentrpbranstor ix@sresereass aiali@ repesentinpd 2 koawoudr@akrstage;
conpounds,,qpr ef erably for screening a plurality of conpounds in

hi gh-t hroughput format to determ ne the degree of binding of said conpounds
to PRKX pr r or

15 dor i vac pay oo PN Rer SRl aabr SE S aleiin e S RE RN Ro
2), said coptrasad g &srgégfeaéml%@sreprgseaaagn@ @mebﬁﬁltmﬁgﬁﬁﬁs@ﬁi/@f issai d
PRKX gro f I v t

ol ur af t‘;W‘é'egﬁt‘*g?%'eﬁfgr%ﬁ%m“%L%%Y%“e‘@agﬁéeé RN e Sty 22

fl uor escéﬂielf?nq?eab@'IUIeéGPtQﬁ%‘émﬁoﬁ noun;ﬂraablsiage cﬁnddet ect abl e, pr ef erably
fluorescently | abelled compounds to be 20 screened for said binding to

sai d pl uradipgQoging nerRigReptcating a(neyrpdegengrative fisease. PRIOATHEBRE M3, or
sai d frag)mtternﬂﬁlr%elrrﬂevﬁ’fb'péﬁsnfbr$?éd|§ﬂ63|h R0t Shid @urﬂeéﬁ!oddgﬁ‘éléﬁts%@hea
preferably fluorescently | onpound or detectable, preferab

ly
f1 uor esc&h§age; dﬂ@fﬁwacﬁmﬁﬂs‘}“t%ﬁ?ﬁi lgve)) expeassiamgr @stviiooh Pethhsaid
pref gpabliyydihgnd | 4474 e§&tﬁﬁﬁfe S5391d HaPdchplion S;?r‘o@uf:’ﬁl%d%ro"s@d”'f’trar%'iaﬂ’ldﬁ h
said fragnment, or 25 derivative, or variant thereof, and (v) determ n| ng
the degr é’éo@‘#c"b?h@foﬁgs%9 fsR@Mmep s ivativesi ar d@ﬁﬁatma%enoé cmeaedkie a

proteins reférreﬁé’é Qafd@%ﬁ?@&en Og @ekhdﬂﬁﬁ'ﬁé%ithoéta‘t’ti’sr K&fﬁtrdlf‘%h@ﬂi‘r whérdifiss type
of assay it m ght preferred to use a fluorescent |abe wever

ot her typ')%"%f OUé?té‘ﬁtYa@Iré’OI”aﬁéld |ﬁ‘i"@h@n‘é§§@ eivitypPhyaid. trasm%%'ntwntmpgusy%e of

assay it gid®K sk BaRSRbAGARUEEERRAA balerragidivts, S&rivdtpRs! 8f 'vQHaHféDdUCt
or a fragment, or derivative, or variant theréof into artificial | i posones

as d&8cr ithesefiif Q'Wé'abr%s%‘iﬂallWvénﬁférr?nCSanﬂuﬂs@Weth@dﬁ krgwvmdigeaseul for

the idenigdy h‘gg})bﬂ@npéamg@, f?é’ﬂéP&éIEJ% diseadt! dtaflfs BPADemb L{?attie'hg) affd/or
2006/ 128879PCT/ EP2006/ 06274 = conpounds whi ch have been inproved or
ot her wi sdo @ptefeiensg vahue Fepresapiing ayknaywmBragk staoRKingicaiesi mdiaghosis or

fragnent, r8§n<§’s‘?§'dfaé'r\’é%ro@égé(ﬁ’ér‘aﬁ% él@éé@@f in bart%!ﬁarf W heF aahRAbaRy . the
present |nvent|on provi des a net 5 produci ng a medi canent

conpri si MECRERSILL @pspwdlf(ngslh%rﬂf. F’?Vﬁ'@PH‘Q:cﬁH&‘Buﬁd digeasep ddight sk @kne
pr odpgt ijevbhﬁ) mg%r@gﬁgdéﬁw Jﬁﬁpteﬁlﬁx " ADei Tise Wit t aec@ffd%gerfenmmﬁ%séhndl ng

assays and (i) admxing t mpound W th a pharnaceutical carrier.
However , IREMiofe mduAE Pﬁiyc%?% qﬁ@fh”d@ﬁtth?|'%\%té"@'°6t¢fe'f‘dt%@is dhatsafeceni ng

assays. HQrisR GAHevVBRIp |ﬁaﬁ%dm8é%eﬁéfﬁtupé%$s%ﬁse' i BAkticelarPABYi des for a
medi cament obt ai nabl e by any of the nethods according to the herein clained

screeni ng assays. In one further enbodiment, the instant invention provides
for a nedi canent obtained by any of the nethods according to the herein

clai med Fasfgep@ditAgt 3efatiively \detdiR a a5@®Sdriptiont BRodUCESH/ot N @RirisMtion
features protein nolecules and the use of said protein nolecules having SEQ

| D N&P prggﬁlca %fr Hi%lgr?nﬁof’%@'ﬂgegorb%ﬁ@( 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.

30 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



transl ati on products of the gene coding for PRKX, or fragnents, or
derivatives, 20 or variants thereof (e.g. the variant having the SEQ ID
NO 2), asodh@pnssyi c targets for detecting a neurodegemrerareas/oci7aease, in
particul ar Al zheinmer's di sease. The present invention further features
protein nol ecul es and the use of said 5 protein nolecules having SEQ I D
NO 1, said protein nolecul es being translation products of the gene coding
for PRKX, or fragnents, or derivatives, or variants thereof (e.g. the

vari ant having the SEQ I D NO 2% as screening targets for agents

nmodul at oo, pradispgsition of aaguhipst o dewalgensech@ d@@pganegdpneaénethvgl Obr

treating, itQEa ngur, g | ak

Al zhei nermcg{lgﬁ'@aétgé EV\%%S%G%&%’“%C%%@%%% écga% - %’%TPEV@ esent

i nvent i omeueedaegenserative gdisense, paiticklatlyeABpeci fical |y i mmunoreactive with an
i mmunogen, wherein said i mmunogen is a translation product of the PRKX gene
coding for PRKX proteins having in particular SEQ ID NO 1, or fragnents,

or derivatives, or variants thereof (e.g. the variant having the SEQID 5
NO 2. ﬁ%‘sieﬁ#ﬁﬁﬂbetﬁen‘ﬁy Q?Gﬁ&'ﬂgéomﬁrﬁfﬁﬁféﬁl“&vwl%‘nt’“@éwweeﬁﬁ @ opNSor
porti ons ¢gf taﬁ?bfuﬁé‘%é‘ﬁtﬁﬁ&h mmuesusoiorS@arﬂ, e.emm.w@%@aém%@'& {HERABAaRNI C or
anti genic ion"of a translation product is a pepti de, and wherein
sai d pol y"p)t@b‘tqfﬂ@nep'i'@r to d%aaﬁtqrw@&yb?f@smrﬁgéersmla gfhlln the gowrser @f n

sai d pol ypeRiisdifsd fiaé HIRORRREEA! Falth¥rrRG)dn Droftch BRidgaAAUnRRBade | or
10 generating antibodies are well known in'the art (see Harlow et al.

Ant i bodi deatured aifor Hxeoripvemtiem is cesefulspior ngneRitasing Laberearessiopr &fs a col d
Spri 08 Hyebeddeddn¥rave diskd88) in Faﬁléu%m\Dal'ﬂté Q%Q)éot §§m‘ﬁ‘é7pb§¥ﬁ<ﬂwltd?lr¥d‘e
present invention, enconpasses all forns of antibodies known in the art,
such as ﬁHF?%ﬁ%ﬂ'éfa”Uﬁ%ﬁé JaReutic Heatpeet for sushin digease &f saighsubipet. otypl C,
humani zed, or single chain 15 antibodies, as well as fragnents thereof
(see Dube! and Breitling, Reconbinant Antibodies, WIey-Liss, New York, NY,

1999). Antibodies of the present invention are useful for instance, in a
variety of %%@%@?ﬁ’%c"aﬁ'ae imenioautaatunest #daethogagletreating toft RIEVADYIRG 3 ¢

t echni quegur didirh@Ve adidebsdie in Usartiduirt iApdiess é\xdjéélorc%hf\)%ﬁ/sn nyw

Col d  Spring Harbor Laboratory Press, Cold 20 Spring Harbo ork, 1999
and EdwarddipistratiomiacifidgHBEC i negd Iﬂrfa%'@h@atreﬂﬂb?%td@k? thseppputieHIner si ty

Press, %fr@ﬁlﬁlla&‘@l@nékfeét%gém%%haﬁ& f@ﬂﬁM@bW%géﬁE%@erﬁ@ frodulators
enzyme- | i nked i munosor bent assay, ELI . radi oi muno assay

chenol umaﬂé@%%feasﬁﬁm%oaggaped'ew'eh eeHy Orl"ﬂﬁﬂﬁrdb/r%f&%q Vb Pr iy
ant i body o&tiohPabF Both shiteI6veIed AP daid @\éabw: éh(ﬁ) tRe grieceblpiy Rir PRKX

transl ati on products of the PRKX gene, or ments, or derivatives
vari ant s Proi&inssf angora(ipy af é’ﬁ”éﬂ"@%‘bd?’l?@#@t cﬂ the Qﬁ@sé‘rﬂd'“%\f@ﬁtPBKX sai d

ant i podi @sotedis, khdisediif 8rtrHR &5 B&)dd&@ oP &9kl Rling tA PRRK Frotdihk, in a

sanpl e obtained froma subject, ri sing i nmunocytochen cal st ai ni ng
of said @dforufivh aSH?am&ﬁlt’l Bbd’?”"ﬁﬂ\é‘?’eph V&Haagtoér(é)dt%éw eealk ageat Mg, or

an al t er e@dnfgrileNd RendRhictédulb Nos &l Maglido @:@H‘i?ﬁlfs%datp@ ﬁdéebh dl@l@rp%ﬁaé' ng a
known health status indicates a pathol ogical state sal d

Pr of or abiey. 2 PR ASALNG SIS AeR st ©1GOPRBEIS: B BoIYRGPLids may Comrise an
2006/ 128GARCTAGE2OAAHRT 41 & ¥siatitUIDRSIALNGT Bid Yondl S6ARY frPRKX
e

partl cular to AD. | nmmunocytochenmi cal staining of a cell can carried out

by a 2RunpEPteds. Arr4 é’@@me’ExBéPPHﬁﬁﬁ"éﬁ Qfed Héﬂ§“¥/\E]qreRho‘§/ﬁ139ﬂ"HPé tegating ¢

m ght be ogprstbeengsy ahAvEMRIegehBratRiR! Mlséaséuirp'iﬁairt%hléfﬁwm)%cf&frdhbetodﬂieECt' on
of anti bOdg'ab' ndi ng, wherein the determ nati on of the degree of 5 staining

of a cel INStaPt iMeTione MRk AIFBrEAUSiEthel @ npeiegtids, a@uBH%@“‘dﬂ'ﬁ?t"i‘i aPhithg

pattern @blyhuetddtidedr Sdig tdh@@h@&b@ﬂhedlo‘it rﬂ&gﬁu&éo@de athaANt E@apried tahe
cell surface or, anmong organelles and ot her subcellular structures within

the cel | NUgleotidgr pPadensft CAdO8r apRRy QA IRhdOmEtHEt RrsRinSp&iheR IS §Riteent

61503@3. orientation or in antisense orientation.



O her features and advantages of the invention will be apparent fromthe

10 foll ow ng description of figures and exanples which are illustrative

only and woteantestded to |imt the remainder of the di secompe@ciosz7any way.

FIGURES: Figure 1 shows the identification of differences in the |evels of

PRKX gene 15 derived nmRNA in human br%n ti ssue sanples fromindividuals

corresponding to different Braak stageS as neasured and conpared by

GeneChi p analyses. It indicates that the |levels of the respective nmRNA

species correlate quantitatively with AD progression and thus are

i ndi catiyg fRkedbl ASmBBaRMERE, Bife t RBHIRLBRHRRSOME Ao phitagbA %obeP sy N

tissue sarrp‘?ese according to Br aa?< and Br gaEﬂ}rZOS( Br agi p?t agdl)nég Be

probes ofknppenmetheds oéxaens \t\mrlapasareﬁlorrﬁrélﬁeasetw%paamdoﬁep RO@@dth)f 5

di f f er entgORR%ST eAEkorshgéfs? ih BdrerabObgne Jref duadsde&idia) . 7

di fferent donors %Hl graa f gg g % raCCé ne ap}qu N 2

and coeg)appsoamerSemgcwgn@ella@emnﬁmama@é Qef(@(ﬁ[@'t'@mi a ?Hef@CB4

and DE03Yesdluflp! 157 6% 4pRESisdrh o hitfaane ao§gﬁ>25an&£%du.gt$omf1 and
and 4 drfferent nors with Braak stage 4 (P012, PO46, POA47,

P068) haxﬁ@dgeenowﬁell@ar@Gnaremﬁaw@n@yonecam AR ARtretRressien magtheds fedyU133

Plus 2. 0d?\.lés'inre‘ﬁ%Q?&ﬁéfM?|t¥chr@hﬁé§r§rBC§§sérﬁféoe%'dwa@r(sh'@ ¢ gouldr, oot the

PRKX gene_ progressive raak stages predom nantly in inferior

t enpor al Ghesm Sar189§h§ﬁn273027&/\@ngdve maas@mn%ﬁ@%a?@%z%ﬁ 9313gand

cor 1 espondilge LAiréth | d&iihnSrAdtechhRiRS. Lidh Gl dnbAlcafhifoifRATARCE! bY
quantitative RT-PCR anal ysis. SJantl tive RT-PCR using the Roche

Li ghl@ycIRNA rntei @C?Heasrrﬂp“cgsclln ct taohmiGHRS QRS!qYEng Sidtegdicappestony (ONA of
the frO”trééorﬁgfﬁa‘ﬁl(v{rEEé’é‘t@éaec‘?’élgeFéil%\hr@%@E) BF QB ApBLofes! BX tdomRIsl ) Of
the sane donors 5 as used anal ysi s data were normalized
to val uedaged@pcirapsfertion mith @N&%pae@eﬁ@thmmthmmlm §P@rﬁi‘¢m§éﬁﬂe

di ffer en%ﬁu'bat.bh%pen@mwr(géﬁbﬁ& I@éf6+g%ntJ hSolG RIS bﬁﬂﬂn@ Rysiegp! es
of the |owest Braak stage O with sanples representing hig r sta e
clearly deemnsstimachanic.sQBROLAL i thermIc f elestiie $chf§he Té’b?prpé)é‘?éfiaiﬁ' I%ﬂ;ﬂ of
PRI 510 i Cinto 3HO Wl nRRlUSShisteh RS BlbhaydRyBly iAfadiB(s88

derived human brain tissue sa fromin | VI al's correspondi ng
to di ffeﬁ’!@hff @lﬁéf@%’? Algesobinhil 893.i e’ 4 74&&3 as nmeasured by quantitative
RT-PCR and using statistical method of the nmedian at 98% confi dence | evel
(Sachs L (1988) 15 Statistische Methoden: Planung und Auswertung.

Hei del berg New York, p. 60). The data were cal cul ated by defining control

groups i Ael B@Ft'tﬁ’é;i'aiubtf‘éci@’%t'f’ﬁ afdresstaagaathodt of otreqfing rorapee B & with
the dat a neakrsde girRPafive dis‘é%s@ecfy H\%@ngr&%ﬁls‘ﬂngg rﬁ.ﬁ:Yé‘B%@H ﬁ%rﬂﬁ?hpéoﬂw\é
i ncl udi ng Braak st ages . ‘A substantial difference reflec

up- r égul DT e PR L B e W B épfqﬁ'vezeemnﬁwme

corti ces jpesd ARSI Stisenel ﬁ@clérc%.ab%r%m@tw@s @ﬁl@ﬂebﬂrﬁo déedin RriGighnent
difference i s obvious conparing inferiaor tegoora cortex TE of Braak stage
a&d’ flP@PeRe S8P

0- 2 wi t h BHadRe8 eage Gillospiesa D 2 chgraul @nd Akhtas: iTBNdY  PRKX

in the tWcﬁhoﬁ@ggsx13“‘19?01991190?6&@'[ BiofelhhBlogy! 1092l Y0 dyab 5)Walpart
advanced AD pat hol o relative to the inferior tenporal cortex and t he

frontal frem dyprigiz *Pnciiﬁ@tpswspéhgm“cahanaﬁ RRZYEAR. di8- SINBf MPlRRMIesh t he

i nf egi_;_or thSREN 3 e‘hQ %, @Estragin\g' NG ﬁwéMc!a‘ﬂnég\(ﬁ@Qﬁéﬂs epéf B%'e@% Kayrpar ed
to their frontal cor i ces ure 4A di scl oses t he am no

aci d seq@tdesn f’ﬂ%cﬂ'ﬂﬂ?arﬁs%m%‘f’ma@?n %%ﬂ%rﬂl@gécc?&%l 3)511%0%@ In
P51817) . pléRridd EmbRaghEnta\TRE stblettRbob&itfeatOdRS iaSREMARS Al therase dfo

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
30 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-



WD 2006/ 128879PCT/ EP2006/ 062741 - 40 - Figure 4B discloses SEQ ID NO 2,
the am no acid sequence of the human PRKY protein (Uni Prot primary

accessi orwouniens$¥43930) . The full 1 ength human PRKY pr eceinp2@cnpriises 277
amno acids. 5 Figure 5A shows SEQ ID NO 3, the nucleotide sequence of the
human PRKX cDNA (Genbank accession nun? r BC041073) encodi ng the PRKX
protein, conprising 2350 nucl eoti des. Figure 5B shows SEQ ID NO 4, the
nucl eoti de sequence of the human PRKY 10 cDNA (Ensenbl transcript | D nunber
ENS100000311978) encodi ng the PRKY protein, SI ng 895 nucl eoti des.

Fi gure 6Aeaaspn'¢<tlgot$&§ lame Nmov) te Héoéaonfngklﬁelq ert(gsw) ed. YWieksttaman PRKX
gene. Compbhat NBiotodnd1uqaent | fES 28 BHALY Sdis! 9§ééje%|eﬂ|§érgt Qah’ & Of
SEQ I D NO. 3. Figure 6B deplicts SEQ I'D NO e codin uence (cds)
of the hmf@rllnRFlegem@re ctﬂmalsan@il(@@wnn@mrémr @@moani}elsoare nfyreﬂj@detﬂl des
18 to 85 p f the
T e i O T

and pPi m®x BvosEth |Dregambinapy ggnanthat tifegts N’I'EWR St'$1 of an &NA dBRbifdi ng
clipping e o r t he
al i gnnen?ogipléﬁgnlw 3 r%@gﬁe%%é%g@ 'ﬁlc%ji% 3%,06 Hﬂ% ?lngggegﬁence
SEQ ID N@tfwﬁhﬂﬁmﬁhpmsﬁﬁﬂraféléquéﬁwu%@dowﬂurmlmﬂ%fn@cwlm tharapgyel
profilin ed on
The i gnt sy Aihorhg oo stbebyngiaRaifodiy sRlssdon roumed
exenpl i f ibys theheuseo-ofieprishersiransiedPRYA, pﬂ(ﬁpwnnvmlelﬂﬁluoam'&ﬁ% m@eﬁ&rﬁn@ d

pl agygs e h r e f st no
B uch epan o1 brear Bed Bt e N Ep Bt for P e et Boieran] (FATROR:

age- mat ciNafurA00dH 4:‘lﬁ1t34di 25hdi vi dual s. The typical exanple 5 denonstrates
the general finding that PRKX protein is co-deposited with anyl oid pl aques
(e.g. arrow) in patients, which is absent fromcontrols. Depicted are

doubl e- i mmunof | uorescence m crographs (original magnification x4) of

acet one- iR Xfether ﬁygteafeob@mb%@eafs f thes metheg aonmpy&esnerafting renRat eflls n

tenpor al ;ger fh@XcshPai A8 us 's9aten, &%f@ﬁ&dlﬁ‘ﬂﬁe %rr‘é'ma%f Qe %ﬁb}é‘%?doﬁean&f)
control, at Braak 10 stages 4 and 1, respectively. Specif PRKX

i muhar egells preferably tesataf @@ ayta minigize oF rodyes gfaféaejsgtlw wherein sBist ¢
anti - PRK%O%F | &ffsUBHd ichily OmbaiRG By MNserddi WA a6 38 00h& 07k RshdHA

anti-rabbit 1gG secondary antiserum (Ml ecul ar Probes/Invitrogen),
vi sual i z@d‘cag'nél sakl agﬁagéﬁaﬁ@entﬁag%%}d(V?Wﬂeﬂﬁpwghh&&dpﬁﬁ’de%f YeAcMirghnel )

or green gceraks paitiddier HBeeeViraMeesor! $hé taVRlen8UaEH 8Btin8Ert8@GAto i
panel ). The neuron-specific somatic marker protein NeuNis detected by the

mouse’ moReBREREIIS yt3 NRavKeLpRYSieRlyiratHesien el DNA easedingya BEBseBRpulat ed

goat 20Nt iafBelA8r bP mieRARREALN. ﬁa@bktﬂ?ﬁ HNH@@QKW&&H‘%\’S’@ be PefldRnbdasy as
ei t her grayscal e 1 mages (left per quadrant each panel) "or red signals

in the n&'%@ﬂ%@@(l@'ﬁ?ml%ﬂér rqaamt%ﬁht tansé%ﬁ,twrpanm )parNeenaé. GRIGUBY aj ned

blue by pa@sPhEle frh&reBlion BrGipols8Hal InMihtctuadhstataon (9% € CePhh8srNdi ng
phase contrast i nmages. Figure 10 exenplifies that reactive astrocytes in

the cort &argee A@‘Ef&b"‘?’é’t’i’t @ee%ﬁ%lwww&mﬁn%mg’&Tﬁ"%gfmth?weﬁs afaqp
contrast pbli¥hingWNaRieR! MaTf1ddgiKX protein can

25

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
30 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



25 be found in astrocytes in the cortex of age-matched control individuals
not affected by AD. Depicted are doubl e-i mmunof| uorescence m crographs of
acet one- fwpadiaznysrst at secti ons of fresh-frozen post - nopCcempbesms7dr ai n
tenmporal cortex specinens froman AD patient (original magnification x20)
and an age- matched non- AD contr ol (orl%ngl magni fi cati on x40), at Braak
stages 4 30 and O, respectively. Specific PRKX inmmunoreactivity is

reveal ed by the affinity-purified polyclonal rabbit anti-PRKX antiserum
(Abgent) followed by Al exaFl uor488 conjugated goat anti-rabbit 19G

secondar yhenapeyte wivieb| 2aidl RNArRegmeentican ke diraried inte sald oelts dsvitrother
grayscal ¢ }ifg térr 'irgpérﬂb‘?xpé'rr p(%{ia(g{["aé?tv o3,2006/ 128879PCT/ EP2006/ 062741 - 42
- of each pang[%)% of green signals in the rrerged image (left |ower quadrant
of each panel). The astrocyte-specific marker protein GEAR is detected by

t he nouse nonocl onal anti-GFAP anti body (Abcan) foll owed by Cy3-conjugated
goat ant ivgmYas baqrémaw ﬁmuéﬁmm SIRFHRRN/EY OV Blosatk SHAkhEGH, as
either 5 grayscal e 1 nages er quadrant” of each panel) or red

si gnaPs |Cﬁ”IR§EserTET€géEPi'<Fﬁ4§j@ Pf é'FQfalpéwéﬁ deringatangplasiatiohatrd stermueslei are
stai ned bhatgphyy |en(b$%/9m2:)steﬂ:h€elfé ehbnibw@ﬁ.ccwm B8NS af B PWUEERal adult
correspondi ng phase confrast inages panel shows one typi cal
astrocyt Stem Fﬁlés ceambineds yuth rﬁe’h’ @60’0&)& Pk%?US|Yh€e$¢f¢f?ﬂd F@Hel aRhARN& he
char act erthéﬂalp@uaerhe@tﬁqaases@m RNY iy b@%%t%n%ff bREWSREN. Frhtepqné@awc' men
(power x20). gure 11 exenplifies that rotein’is massively

accunul atb@dOTzQI@@ %ﬂﬁC'ﬁ'%cﬁﬂr?tP@dPS/\iqueeBHH‘qﬁ@Péﬁﬂd indredamagee -baasoes!l ed
acti ygt e%rrﬁsfsh%%érﬁPhge R2iakidd S8H8r SRIMP! s fdPBudl e Nifelel Bf SMYd ast
such accunul ation of the PRKX™ 15 protein is not observed in brain tissue
sanpl es fceUfagdranspiantad doter wrfiertilized, e g grYs fom xfrieh theygppelipmatepakt ed

are doublygsi BEBMRISNEEERBARNR ST BB refis@atidPien theeHiastolst dtage
sections of fresh-frozen post-nortem human brain tenporal cortex speC| nmens

from an AbtRRACEERWNiIGH UgPRBre R atic el HHCclesn iransdera ) seyel diffesertiatiooh- AD
control (aétord fitn IBRABIE IL@réABd deXddiRdnt GthBrs18#h éél%%ss;fbc@a%ﬁ cell
respectively. Specific PRKX immnoreactivity is reveal ed by t

af fi APt y1YRAS. fREEBEIY Breranal reablsi (Langai etprkx Nadvies Mﬂﬂ’r‘f’(’ﬁbb%aﬁ )9'f 87 Powed
by A exalizygr o mRHingHdih SR cand | isorbd tfro'nﬂﬁé@éﬁ‘ﬂ?@ﬁﬁé’rv%ﬂ%'s?@féhm

(Mol ecul ar Probes/Invitrogen), visualized as either \Hésca e 1 mages (right
upper qu&drEem apnea@ﬁrrp&hémssnc@w@@h steneg!ts)i Mok e uiEe gexPansige qndef t

| ower 2§u9§é‘9tﬁé’rﬂtg@ftnﬁ@%&%‘ﬁ%?ﬁanﬁl%r{“ & o) '&re?i@l?cinﬁhﬁm@iéhéé SRQLi N
CD68 is detected b he” nouse clonal anti-CD68 antib ko) fol |l oned
by Cy3- cHeMIRaten Qﬁi@ttoa?fpi'f% é“'lg{]@eséf!@r?dfé?ﬁﬁné'ﬁﬁ gde ljwctlonal neurons
(Jackgon/ Bb?é?ga@)DA vcw,al ORI FiarflacbEr202Y.5 C34-8.2) RARS nblil] stéRPEEIIs
guadrant of eac ane or red signals in the nerged image (left |ower
quadr ant 25¢ @magm&r)t'alriemrepalams @@'ﬁ?%@ a5 Q!éeﬁ‘?ed Hraipakigsyes; @fathe The
right | owWRrmiAdentds Shew éﬁ"\‘ﬂt ‘B?élheédéoﬁgér!ﬂ r@lﬁéﬁalc@é}héﬁétor' dRIGSctiohe

| eft panel shows two typical mcr&g | s in the con speci men
(pover xiG@imanihe Qg ’sﬁ%‘fm Wad Opﬂe7cﬁﬁr7é|c)ter| stic appearance of nany
activated mcroglia populating an anyloid plaque in the AD speci nmen (power
WO 2006/ 128879PCT/ EP2006/ 062741 - 43 - x40). The m crographs

characteristi ca‘lajﬂjygl | lustrate that CD68 protein is massively expressed by

pl aqtie- add pEeler BppdupeRfsnite sypbiest f%FnUe?Wé‘i"tF‘FEI@(eHPBE'EP’na?%"’d'"g to

si mul t anepe!Pr¥sewCiivehBbRdcanthe a- h@hahi 36 nbAIHINkaM GxpBriffen®Ndarigldi oW
merge signals, a finding which in contrast | s absent from contr ol sarrpl es.

In addit %, 3 MSe PPl BitcldAqestisanimaht 85 3 HAN-PRIRN, PEMALS:

expr essi @&pbﬁnfeexwtanrmaﬁ;bhowm%mman Vb gt bl aemé\roaegehérativVe (Bs6@es) as
conpared to controls. Figure 12 shows the detection of nMRNA expressi on of

pka- C3, e Eﬁ‘oé’@ﬁﬁ%%‘%r’t‘ﬂ%%gaaf’@h@ hiRRaK- W@Hﬁ% Wit t RRn&RRRe
flieso Depusdpsthbl },he detection 10 of pka-C3 expression in two different
pka- C3 transgenic Tg y lines expressed under the control of gnr-GAL4 by
RT- PCR usi ng pka-C3 specific prinmers. The efficiency of the reaction is
cal cul ated according to the cycle nunber and efficiency of the RT-PCR
reaction of the pka-C3 specific prinmer pair (E=1.86). Based on this
calculation pka-C3 in line pka-C3 [03065] is 2.7 times higher



15 expressed than in control flies whereas pka-C3 in line [02687] is
down-regul ated conpared to control flies. Measurenents were done in
triplicatwe 2b@vi2esreh genot ype. CGenotypes used were: W, PCI/EP2006/062741

P{ EPgy2) Pka- C3EY02687/ gnr - GAL4; w, P(EPgy2) Pka- C3EY03065 /gnr-GAL4 and w,
gnr- GAL4/ +. 20 Figure 13 shows that ovg{aexpresm on of the Drosophila PRKX
ort hol og pka-C3 accel erates a TauP301L i nduced photoreceptor cell
degeneration in an AD transgenic fly nodel. Expression of pka-C3 (03065)
accel erates TauP301L i nduced photoreceptor cell degeneration of flies

expressi ng Eﬁ%&%é&@d e fnk}@nﬁeﬂtféﬁﬂuré% a%”é%éi\‘ﬂl-‘énf’égddfgtg&dﬁgbfm%h?r a 587

di anet er of e retina arr ows Xpressi on

partial Ineedulafariaf et @@ﬁb'tYhézé anlgver, foédlo'ibﬁat%@Cﬂ‘thP@'ﬂﬂ_EaI%@N@bcﬂW@fn@ﬁ ype.
Genot ypegy BF&%KW?BFa} Was?%%%%ﬁ?é?ﬁmgﬁ9§§6%e@ﬁloﬁ1 tH&%’

PRPgy2) Pka: C3EY0268 GAL, UAS-T AS- TauP301L/ .
30Fi gur o Of 4i) g eaBe CRaing fas FERt%mwlaSPmomlhmtww@hu predugtef thed in
the P 05@%%W:@&|thonP§Rk2&|%t&BsT%HB§91bl|j g i‘réhgét.% ;%e 6 ®F e Tga301L

| oss-of -function ka- C3 (0268 uces
phosphor podindoferdf RKXupratains aandi@r A a ffaémﬂﬂir PEéﬁ”t’@t'YQ i @svariantxqfr éssi ng
218 Phav il O2R8 Shid B e A BBTSP LT EBBRRECL 064 thogutbfor nas AseeRRal
Depicted I's the quanti |cat| on~ of phosphoryl ated Ser2 of TauP301L t hat
reveal s &tivilg i trPNWsQfHWP@WW@WQ’QMﬁGE Impﬁﬂtllc@@f(%) expressing
TauP301L and pka-C3 (03065) in conparison to control flies whereas a
partial |oss-of-function of pka-C3 (02687) nmay slightly decrease
phosEhoryI ation of Tau 5 at Ser214 (data do not reach significance
St at 19t | da@NgHAnAsPechddedanentian REPViHeD Fvdhe piseseh an Gsen%eﬁib?!}%'é%dm%d
vere: W gtddinig) BKan _?GﬁEsYO%QGaSJrQGE@M ofaR J&M&P@D% a néfvel or_both said
P(EPgy2) Pka- C3EY02687/ , UAS- TauP301L - w; GAL4, UAS- TauP301L/+
10Fi gureafyv%éwg %Qt'EY‘ﬁ' gngdtorapfaeXriession anﬂh[ﬁaﬁF@"PF&@%Qﬁ%Wﬁ'Ch is
product i %lédﬂemraﬁqrh@g@ao%acsﬁé kﬁnétoabd.)vtrc@g@herque? R IesotdinUt ant

APP. PRKX wa -tagged at the C-term nus and introduced into tissue
cul ture @@Fr’%’ (ii F’é§§?’d>?i'% pragluet iof the@ene: ¢rding der BRK¥ prefeins, and/or

tet-gger afigra %l%‘ih'éféﬂﬁﬁm Bﬂfcﬁﬂ:t 5 th@e%chBHm@?&rPR\@@Br&@mst 'aﬂﬂi/@ir (|1') Ro/ M

tetracycline into the nediumthe 15 expression of is swtched on.
Cel | s werf@ameRtes?lederivative, éHdVé‘UBPtecqfeéf)tB’ Viligt & rthel Mantastyse sofud ng an

ant i body g diggmedt Péﬁatféhgctngt SepraventiRy taolﬁ)@ur‘%ﬁeéelgrel%@iqg dﬂ$éé§é R paﬂ"tﬁ.llérr row
points to a stron runni ng at appr ox. he absence of

t et racyclAheS@AIan %ﬁmam@y Barﬁ@epdm@ilhgmaiurtqﬁea%tawew%|aé'c'mravn9@rgwb'q*s

visible WQ%S&QAMaﬁ@h Wrd)(ﬁ\gcttd?f é)geher&umb ﬁii'ﬂfﬁﬁ?(' SYot&iHS HeRine 8K Nof
20t he i nduci bl e pronoter. gure 16 shows the i nmunofl| uorescence analy5|s

of iABucilbPE PRE_BIMEH: Q2 ﬂ%&’@é'tvpor?ﬁ Y@W"nﬁlﬁ’%@ﬁ iigngaitieulas dregppgian
CO- expr ehgiving thaesSned RB: Ut ant APP and the tet-repressor. PRKX was
nmyc-tagged at the Gterminus and 25 introduced into tissue culture cells.

Expressi on 4 Jddittoriad aupéet, tHee imrmtionl fé?;turte*%eatﬁﬁame@th@ér TefpARARN used

to the COW-pronoter. Upon addition of 1 pg/m tetracycline into the medium

the expr €98IRSIH!H $axagAnt hantedy ?n@(g%&teoseém%npb mogplader @nfer
slip is pefeslisy #bhataeuiidalneatiier OBaideHRMr RifersC 8 las diteNte ddjosrmtwi th

nmet hanol for i mmunof| uorescence anal ysis and expression of 30 P was
det eéPed %§|W@"taﬁraﬂt"iclﬁ)mﬁhd’l”?'ébttﬁ%l mogylater is gdministesgdt ope at a 1: 3000
dilution fol|owed by incubation with a fl uorescentlg?l abel |l ed anti bod

di r ect ed ApAefstasATEt aft i they INURRYBLASPNCETAD08) MEHUFRREREr EOPRERNGD

onto a mawt@maeosla Gyl Ngh 82| of sestiviydahdAorf biUekBEERMSIE offi 4tf Fé?a%t)Rﬁwe

Expression
substance which is selected from the group consisting of

(i) a gene coding for PRKX proteins, and/or
30 (ii) 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



WO 2006/ 128879PCT/ EP2006/ 062741 - 45 - PRKX is visible in the cytopl asm of
the cells in the upper left and mddle pictures due to the strong green

f | uor escewoeoodmnsg/be | ower panel control cells have beercamEekgosoc7i4n

paral l el and no green fluorescence can be detected. The blue colour in the
upper and lower left and right pictures,are indicative of the 5nucl eus of
the cells and have been visualized by ans of DAPI (1:1000). Figure 17
depicts the targeting strategy for transgenic mce expressing human PRKX in
neurons. The targeting vector is conposed of the transgene and Rosa26

honol ogy quq@ed ¥ 86FivatR dsNbEYLALBtst gene into the Rosa26 gene
10 | ocus. ﬁ’?’ short tﬁoﬁn %é‘)’/étarelr% %)SA)5 %otr? é]e(()tlroagﬁapprom mately 1.1 kb, the

| ong homy gl a?‘lli:é@({l’hé) isCO8I8LRIdSfroin %@)HFofp SoK8stidd ®f Hre3Rfserde F\G@Ieﬁosa%

gene are indicated wth roman nunbers e transgene is conposed of the
open readicify PPamatigpdy her h@%@pmqumﬂwgmurmzvm,oaatamen Anthe
muri ne TRYmhAnSidHLHerO6r. Cassette containing regul atory sequences of the
brain-specific Thyl.2 15 gene. 5 prinme of the transgene a Neonycin

resi sgangg Qﬂ%dﬂ%ﬁénﬁﬁ%ﬁfrﬁﬁ}ﬁeﬁ? aPSF Y Rl oWifg S068(aREedlar® WnagrayBgesSi On
of the Neo sel ection marker driven by the Rosa pronoter fromthe endogenous

Rosa26 génEabairagmant. gnopawalseb fraamest %nﬁtﬁt*ygAOst@]é/iL (W) Ghi PndseHp
transcri pigkfdins: 2DRXAPhEc fddi)e@tﬁ‘afg'nféﬁt' 8hiIEnP4d émaédrﬁﬁngh?%éwmer 's

di sease related differentia expressed agenes in human brain fissue
sanpl es. 'Iﬁgntﬁfﬂ\%r"'i'@"i P e ﬁgﬁ%fﬁ&:mrld@em f Bee hénge iragioRe %x'fcﬁ efEagmAnbf

genes th%bn§|’fsﬁn§5<ﬁ0cﬁb5¢ﬁ%ﬁﬂ CFHA%m@ﬁf%eghFP ffH &ﬁré&ﬁélétﬁifgfwﬁerv}ﬁ)and
anal ses were performed with a diversity of @ obes derived from human

br ai h0t i M edupRiBsnehs Dngler aFM c P rﬁrbant'yoand% feaamg¥yi anlisglatad |

char act ercbﬁﬂﬂ’eh@ﬁ!aﬂt)dﬁ@{e?mlﬂ'ﬁ? Fe§RANUDRIE and Sthglelchaus el (56FYBREHEGIS,
expr essi on profl | es ‘of e genes and to conpare popul ations of MRNA

present iSehvaiffFafeagmentssue sarrpl es. In the present invention, nRNA
popul ations present in selected post-nortembrain tissue speci mens (frontal
and inferior tenporal cortex) were analyzed. Tissue 30 sanples were
derived fromindividuals that could be %rou ped into different Braak stages

refl ecti ng ARAIAAGL thenefeseat IVERtRBAIERPreYAes & Kif RAMPIr§INg N @ 48R%0) and

i ndi ysdugbntdiReds fHéd avigs o mﬁ&fbp&ﬁeargs oo pHBREAEE Y Bff@ativéHamount of
Verification of the differential expression of individual genes was

per f or redaHhphyimRCGUical F?fﬁeos\henzooel 128879PCT/ EP2006/ 062741 - 46 -

guantitative PCR using gene-specific oligonucleotides. Furthernore specific
di fferences between healthy and di sease stages were anal ysed at the protein

| evel u5|n e pr oduct eC|f|cat|bod|esfor n0|sto enm ¢

anal yses N ORI BHRSGle 28 GRYREASAUTEEE TP ORP P NcSRREUGH B BRERIESS of

eXpreSSI @idn-Furhainedimall o prisiRy 2 kn ol-AgIese PMK)Cf'gérfe isaguendée \ddiny for
ccurring earl rse t he di sea Thus,

B2! d2BenEtkyaipiane Aavigonh ParrUpL REQID N bidrea fragurgpt; oA Esvalvon « he
pat hOgen%‘ilv&n@ht fareof (e.g. the variant having the SEQ ID NO: 2) under the control of
a transcriptional element which is not the native PRKX gene transcriptional
control element. The generation of said recombinant, non-human animal
comprises (i) providing a gene targeting construct containing said gene
25 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
30 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



(1) Brain tissue dissection frompatients with AD: Brain tissues from AD
pati ents and age-matched control subjects, were 10 collected. Wthin 6
hour s poswormidiess7wi ne t he sanpl es were i Mmedi at el y frozrem/eproodng27uce.
Sanpl e sections fromeach tissue were fixed in parafornmal dehyde and

neur opat hol ogi cal | y staged at various giages of neurofibrillary pathol ogy
according to Braak and Braak into Braak stages (0-4). Brain areas for
differential expression analysis were identified and stored at -80 15C
until RNA extractions were perfornmed. (ii) Isolation of total nRNA: Tot al
RNA was @xgensiicallyfaliened nopdiimar animal whese aenomemr@pmgemm@mmlqmeasy

kit (Q a%?%)aucﬁgﬁﬁé@eﬁgﬁl\ﬁet@ﬁ FEIR Yh& Txidk &dsicn B"f%gfbcgé?e J26n3G51r8L &

concentration |ty wer e det erm ne ing the Eu aryote 20
t ot al Rl\wnNsrr@xpmmrp sw-énpmﬁsm ngrt ivep-eapredisiRihal r V\(hﬁjelnenthe

Technol Ogj' tuoh:%rr ﬁ% éttién‘f’gﬁkaﬂfj&éﬁé L‘eé&‘éﬁéé’ s‘?.ﬁts |H9sa‘?£| HRAL K SNAnirhaf

excl usi on par atiron and testi ng DNA cont am nat1 on,
speci Pi c&lxhgbltm;u @nearq spagitien G&@DWQMeulcyungclse@m d@adansyrgpienns c oPNR as

r ef er ence .gPsHd ne\p@{. ?Eﬁ?ﬁée% i)% &F ﬁbee%ré@bwhngn&%?’ Q’bé@ f6Mhe

nghtcycler t echnol ogy e} a escrib I n~the suppli rot ocol by
t he manufegeeratian aodqunshmbengafmmag anipak are dngwnRiAthese ok erdinary

starting spf ﬁHr%' art"(’@éﬁfé é‘aéaBéé‘éhleéEfe%%%a%s Ziﬂsqrz'sb%éﬂ)gff& Hdd a)n ef Or

production o ntheS| s Systemwas perfornmed according to

t he rranufaéct’\(ﬁ?'é'PU’@t'QGdWQCMP%ﬂ @r@,ﬁg{yeyanggl eeld Spring Harberd t o
CRNA1gnd | LaBRiBH, prddy Bd ﬁ %bC%plﬂéﬁd?ﬂ N@ﬁ/ Y8rkv'1 PQ érfoaﬂ‘é&(s'oﬂténﬂf‘AbPott

T7-Megascript-Ki't (Anbio to the manufacturer’'s protoco

CRNA quaIMQlysﬂAe@e’tﬁitférﬁﬂ J’%lbiﬂeﬁllffﬁg ﬂhé”ﬂﬂmlsﬂﬁmoalqanooxm University
2006/ 128&7,35’@@@%2&)0@1@%344999)47 - LabChip systemusing the 2100

Bi oanal yzer (‘Agi | ent chnol ogi es). The accurate cRNA concentration was
determ ned by photonetric analysis (0D2601280 (iv) GeneChip hybridi zati on:

It is preferred to make use of such a genetically modified, recombinant non-
15 human animal as an animal model, as test animal or as a control animal for
investigating neurodegenerative diseases, in particular Alzheimer's disease.
Such an animal may be useful 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
20 such a genetically modified animal in a screening method is disclosed in the

instant invention.

In a further aspect the invention makes use of a cell, in which a gene sequence

coding for PRKX proteins having in particular SEQ ID NO: 1, or a fragment, or
25 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
30 such a cell in a screening method is disclosed in the instant invention.



5The purified and fragnented biotin | abel ed cRNA probes together with
commerci al spike controls (Affynetrix) bioB (1.5 pM, bioC (5 pM, bioD (25
pM, and woeogl8s7pM were resuspended each at a concentrcatErewecot276D ng/ pl
in hybridization buffer (0.1 ng/m Herring Sperm DNA, 0.5 ng/m Acetyl at ed
BSA, 1 x MES) and subsequently denaturg&ed for 5 mn at 99 C. Subsequently,
10 probes were applied each onto one prehybridized (1 x MES) Hunan Genone
U133 Plus 2.0 Array (Affynmetrix). Array hybridization was perforned over

ni ght at 45C and 60 rpm Washing and staining of the rricroarrays fol |l oned
accor di ngy thdihér bELIEhd ‘?ﬁ‘vé?HI%ﬁetéé@%r‘é‘!s ﬁf%ftﬁd/d”%tfrs'c}‘éerﬁﬁgg edodi, a
GeneChi p Operating Syst em Affymetri x) |p aa

anal ysi s m@hﬂ@’@és@eﬁﬁtﬁmtd@"i agﬂersé forius® insithe tf?ﬁi"‘@é‘rﬁéScafﬁV@rntIQOOQf
(Affymet hgho fftidePh veéid@éa@é?@ntp%rﬁeuﬂawoe Jr%fa\fa&fdrées)se AT ofsi s was
performed usingd DeC|S|onS|te .0 for Functi'onal Genom cs ?Spot ire). raw
dat a wer avhieh jagenis. eﬁl'oﬂy'éttﬁifséft Bataggevigist oraggenistss haye care bilityytot alercoos
1.2 seft g, ?eﬁs%)n GAbIOHTBLEI drd/oRaE{FAL 6%h?%r%ofeaéfhtﬁjs%ﬁ‘cé@§el%¥écffr8ﬁﬁ by
percentile va detection rrential mRNA expression es was
per f or nedh%:sgrmglpplc@msqséngeaf div the| geme tendimyofori PB*%fnr@éﬁles aningelful t  of
such Cengeiy dALECRIB! N6t 3, fabha/bi) Af MarSerbsh A6 We%@hé‘ dodlirgfrown

in Fi gure 1. vi)Verification o ferentia ene expressi on

quant i t afevB POpteinss baving; nepaidicutaso? B8 bh N&P: i andiosHii))aa tmzs}etgtshe
expr essi oo Y@ d?f%é%re%%dmg‘%rtﬁfwk' ;%Eé% 'h%mrige‘ﬁ%he&u\ér(@%wh@)r\ioﬂi" S

techni que features rapid thernal cling f qp ynerase chain reaction
as weP| aadfera(ivy |anﬁaﬁﬂ’@$1§réﬁé5@tﬂvé ive| Qbr‘@ét?@htOfs ihtl(H)derg-nthe variant

anpl i Ti cajhay MROSEBSDENG. ©. 6]4h'ué’!é@refe‘ﬁ'ingﬂIn@'fﬂll\é/d %6&1‘;5’?@56 (Q)Jéé‘ﬁt'ai:hﬁ&ta' &{il Of

RT- PCR products by using a kinetic, rather than endpoint’ 30readout.

rel ative V‘qthaﬁtiieﬁf/ COMPAPRRS, @DRAD)fPBASUIRY £heACHYity MY or tel tavel, e%‘pé@’@ﬂ

cortices pb gy Rgtéﬁd‘ttﬁe%dela%d?ai? THE bxpRBS<iBh 6f‘19h<¥'é1uﬁlo$e WBstances
2006/ 128879PCT/ EP2006/ 06274 - respectively, were determned in a

nunber offe¢itrd inup) te (M)nandi(ss measysingghgactivitygnd/ar the level semhghy thecur ve
was g§neriichly ta‘ﬁddl‘ﬁbelb%Pﬁn&/&? tﬁé féx‘f;'r@s!&&n Qf shite sEERated isRCEoAtr& &Il Mers

for t € gene codin rimer )

5' TGXBGNGGF@PAM‘F&M@TWB“GS( rﬁ’@@lmfidde@dlg@%ﬂﬂ!m”@g #EolevBIN@NdA9r and

Primer ’acﬁﬁi@ekl%l'm%r the éxpre%ﬁ%%TmﬁT-ﬁécel@HP&%‘ﬁtébqea%dl&gyg 1959
of SEQ I D NO . PCR anplification (95C and sec, sec, and 72C

and 5 sed\)hanagl ger AP méheoagtﬂf@tyofangmrplev(ed)rﬂred/nr r@(pressnon of said
Li ght WC'S‘%BSF&?’&E@ Althe %té@té& Qfellé%&ggl%s@fl'%?'ihé t&txccfrﬁBGGﬁd @aﬁ%ﬂeﬂtart

Taq DNA pol ynerase, reaction mx wt I nst ead of dTTP,

SYBR2&y eanodulatps, aaﬁ@gqnlmqr/gmqmshdehease n ahsmrsatrnems orzpmveafloa ebNA
di lution n%‘ﬁ?é%e@e‘r@ﬁ\l'e ARREEBS Ak cﬂQoRferéOSal%ocelljsomag belcé\@agd%cﬂ%éﬂman

total brain c G ontech) and additional 3 ting curve

anal ysi s it e HIstantin¥eniéon peak at approxi mately 79 5C 15 with no visible
primer dinmers. Quality and size of the gPCR product were determ ned

appl ying the DNA 500 LabChip system using the 2100 Bi oanal yzer (Agil ent
Technol ogi es). A single peak at the expected size of 95 bp for the gene
codi ng f o OPRK)(“BPB?FEPWWVQ%G bysetigpdeatyrena mehad oftrepepingfopAntdaedanyl e.

25 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

30 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



I n an anal ogous manner, the gPCR protocol was applied to determ ne the PCR
20 efficiency of cyclophilin B, using the specific prinmers SEQID NGO 9, 5'-
ACTGAAGCAUDAWGSACXIIG- 3' and SEQ I D NGO 10, 5' - AGCCGTTGGT eCT/EP1I68606341 except
for MgCl2 (an additional 1 mM was added instead of 3 mM. Melting curve
anal ysis reveal ed a single peak at appcézgxi_rratel y 87C with no visible priner
di mers. Bioanal yzer anal ysis of the PCR product showed one 25single peak of
t he expected size (62 bp). For calculation of the standard val ues, first
the logarithm of the used cDNA concentration was plotted agai nst the

t hr eshol daying they R 18t NPor2. Praaxprging Gag | asisninisterisg ree tgpdcaampoynd to@

sl opes a t t f Vi2s a @a“.ﬁl ons)
were cal E‘&Ina ?H %rsgeés%@gﬁdwéiag gﬁ%ﬁ@ g)?gérlaestgl g%bg%p Hrdorﬁm?f f‘%ﬁf"gf d

i nferior dwﬁbwedl signst iapds smmpmms rof @ @ﬁ@WﬂBQﬁiﬁr@W% digeasearnil yelated n

aral | el cDNA
Usi ng thg'%ﬁg%onﬁﬁﬁ?’ﬁféﬁgﬁ%m@g P 3%%'73%&@%230‘}8@ 741 -
49 - 30 Angtant invendion, ppd b aprgsyring BWePWI’tYOeaWObH%Yei JITNP] exaressian ed
CDNA conggnifrelbi r¥> dﬁaﬂﬁserém{eﬁam Zsu éR/g Eb%?':ﬁéa{blﬁi hitle YBSvity

anal yzed in parallel tor each tested ti hus resul ting vaf ues
are defi mad/efs levehi andipy exargssios @&ma&ssmtamﬁ@l én amon-bymans centralich

guantita RS e PRKXa
dhown | n R/l FRCIRE Hedally) preliindpd (SRR ol HasTBlEall Ueklelgb
expr essi 6Ai smparawbsymmr@s 9éﬁm%§0§¢@ﬁﬁﬁiétlvmd®s&ﬂsﬁf@r@MteBrChaka%ﬂSa@fes

For §fi s pabynd 57 d tﬁ@?hlgroﬁcﬁphhﬂ'féﬁ Qgﬁﬁ’éluﬁ@ sgﬁbufe%t o gttlnd h98 been

quantl tative P et ween f erent exper| nments at
differ entadmlm,st?r@dnta@d corePaIbRG itRe @etivisy Angtior tevieé a0dial expregaiont of at i ve

compari e sibkhfies AAAE AfintAb PSAEE) aDClcPRbbidIn WP aliaRAicRSIrAtNo

standard for nornalization in any of xperinments for nore than 100
ti ssues. aBEViReaNdIOhdevel angias Q’@uﬁ%ﬁ'@@ Qfestlh%taﬁﬁ§$ iBoths spariugartpsessed

housekee@nrmaone %étﬂstthﬁt e ve@ét' &GthhOin X9 &l agélﬁts ma_cﬁlﬂ?ﬁfro'éﬁt%o%é’co(f)r of

concept was usi ng val ues that were 15genefated for cyclophil

Fi r stoan&iopaist fgseusecybthﬁ)rhrelarcmevhlmetyeveommm@mwpéegﬂmgvgfdlsemsm
cortex andqidlE&iders. temporal cortex tissues fromthree different donors.
From each tissue the same cDNA preparation was used in all analyzed
experinments. Wthin this analysis no normal distribution of values was
achieved due to small nunber 20 of data. Therefore the method of nedian and

its 98 %5 QRbiHaNGRLOHRINt D a@ebhfeﬂw@ﬁashﬁnav.eé@%eﬁw fo?tdr§8@€ing a

Met hoden: Pl anung und Auswertung. Hei rg New York
anal ysi s medigament a.Comadsia9déne aﬂe@ﬁ @rf 9)7"1%‘!'f36ﬁ9tﬁe ﬁﬁéf‘bn ”Nf’rmatOf

conpap| S%’htéﬁorﬁ?@%k"‘é@d@étﬁ%f HeréddY SHErBLIHE \di86 45U ‘ny g ﬁe%éd on e

medi an for relative conmparison. 25Second anal ysis used cycl ophilin val ues
f r om qPCRf&remantianeds sefeqningtagsays and (i) admixing said agent, modulator,

antagonist or agonist with a pharmaceutical carrier. However, said agent,
modulator, antagonist or agonist may also be identifiable by other types of
screening methods and assays.

25

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
30 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



cortex and inferior tenporal cortex tissues fromtwo different donors each,
but different cDNA preparations fromdifferent tine points were used. This
anal ysi s wovealrss7a m ddl e devi ati on of 29.2 % from t he paediPacvcioer741
conpari son of absolute values and a m ddle deviation of 17.6 % fromthe
medi an for relative 30 conparison. ngg1th|s anal ysis it was concl uded,

t hat absol ute val ues from gPCR experinents can be used, but the mddle

devi ation from median shoul d be taken into further considerations. WO
2006/ 128879PCT/ EP2006/ 062741 - 50 - A detailed analysis of absol ute val ues
for PRKxﬁmsmmtr fosrdpstyativengr vasiank thergobf(ege dhanvaranti haying the UrRi lfence

| evel . I 0 di S not
af fected E §anﬁ%8§§%gﬂ§ﬁ{rfgﬁgﬂ1 ere?ﬂ?é |§f?g?k?§ﬁt Eg%@fhgg g?ﬂé oi ce
for a srrmrotemrtmadfagme@t tanaderavasives o varianb iheteofopaidosereEn medassay

assynetri t reun

Hei ée bercg @%%Qsthh étéaé%)! §#L %faoﬁi\ﬁd;'%tssggﬂ?@nl ev@aﬁkﬂ%(@@m}‘?eg)ﬁsgd
af ter>Sr elaairag@enbrqfad¢rz\eat|VGn ofijveriany thererf.| tora piurelityeel eentainesg] andidiix he 98
% conf i depfd & o rroa'oquhabﬁﬁaf.fg of &6 @uﬁ&gﬂ%bsbbngcr%fenbawfqregs g Braak
stages (Braak 0 - Braa and 't roup consi sting of hi evel Braak
st ages ( Brkikitiop to &Idaﬂtu&ajlty vheontginersi §nd/a(yl)aﬁd€b®9 ecdetgetable, ypr@éﬁrlaplyonset
of NMRNA t o

anal ysi s eSO |cheRoA ool chid cofaifel’ Sl (IRGRBAR it PR
differ entnfgile"@;ﬁ(mfe%ﬁyﬂcfﬁagﬁleﬁh@fwa@@ﬁ@fawlﬁﬁs’fbér%ﬁﬁ @ndviaid campaunde
protepn |o‘?>’p¢uraﬁ b¥ 8% pbTRYE! %‘hétsg@&&e%?éblénﬁéfé%ly ﬁggﬂiscen y labelled

i mmunof | uoresce ce stalnln human bral n e conpari son
of AD- af ﬂ'@éﬂédat\ﬁi é%h@gaﬁﬂlt"hg oeferably the 9mnt§)@§th%wwen@% Asseea

frontal %gla*n@mk RRtSRE 2o wiReS % rﬁérﬂ%ﬁaemét.&@w Ieridi tRetdotnt s
with cli n| cal Iy di agnosed and neuropat hol ogi cal confi'rmed AD at vari ous
st ages ofanﬁeﬁyr)d#etgrmm"ag 9“%&1@9&#%99'%@@9&%0{1@ opraate ahsaigreamPeydsei n

20 ef o r ashiAb diTsdi ighhY 6 UG PRIK FbietiadsSsaia Fradifibht, 3F RBRaMGE Ched

non AD contro individuals wth neithe |n| cal nor neuropatho ogl

si gnd>of oADaK@and tbareaft ltimighh beinfrfrssed teiragorstiuirosait PREX é@@giEUBOS)
The tiss a f et one
for 10 mirooony bRt e adhldtielor vaRTR! BRECA Srifiialikions B2
pre-i nculﬂ@@éﬁﬁtﬁn the CZEfQﬁR%'Idin yateradipog e Uesn nd#tefmr@e ther \E\ﬂwbIDOQ%)fl'rl ton
X-100 in f m,n t u i un

anti - PRKXbP@h% Qét“;%%nc aorllI ?H%n%qﬂoéj?& bﬂﬁ@éﬁﬁsgt?gatp%adctge éellrh %qngfr many)
ina 1 2me@nnajttumn Pﬁ AR KX Kranglaigr EFOdU(W% rmngldeteigeﬂtmt@fltp@someﬁshan@ t hree
Limesol n diehYadialibar SKnhaPs B%al. | BRCHBRIiLEYSI 940! Bg. MaHRbsel Kkilosheev

Al exaFl uor -4 8-conj ate goat anti-rab antiserum

(Jackson@DﬂaHé%PV I-%’ﬁﬁl]?@"s’-‘%M%iﬁ?W 199‘7 6521 %WO"Q?%Bht'FéWaﬂnOfl%"BSM PBS f or
2 hours f d it us
Ry A G R S s R S e

m crogl i &thﬂsdﬂmfwﬁ”éébab kaewariopthe asm gkillag iadinet pBNA-9 nfﬁfb@ac'ﬂve
ronocl onsdeei¥0 #904RE8TAPCELERANGS! 08K maurbls -maD! bBOdIGRa08: e

ei ther (i e neuron-specific so Ic marker proteinh NeuN em con,
Hanp3hi r édentikicatipnuef aﬁvql GHOpowndy jais) W?Heasaiﬁtfr @\t@lvaha@é@mwwm waijch
protein gliglp few ﬁ'\'\&rofvbl?rdr' 6tﬂéM~nQEQf;ﬁlnﬁ‘nzé@:ﬁ"¥heﬁ%ﬁiﬁy tGaHhruud% iting

di lution 1:250 (ti1) the mcroglia-specific marker

Ger many; of = dlgaun@l th alQP@G) Pchblﬂbeftft thﬁalgﬁnel poginghtar BBé‘é( fpcﬁpi%'i)%dob)a a
secondar yefeni¢ 8RlBARAHb UfarfiHtitn BRI CORBIAIC bl ALHSARELANGEIn

di lution 1:7800). Staining ‘'of the nuclei was perforned by incubation of the
sect i ons agsén H‘ gNisDapse | hasegsonothes usenof |carider @articlesl it disglperd) A

aut 05hUOKRSEGEY | imepa%m' SRFICRIGh LRRFHE2L61 N ANRrdSORMa floDligCthaly e

Sudan Bl ack B Yo et hanol for mn at room tenperature and

t hen seq@eAA&iitive aﬁsapséuethﬁdm/siewsnﬁﬂ in @@@N IWQQZMt?é’ﬁ Breferteg signal
sections d‘é?é&l&PM%Et%dsofb?%cY\ééMnEraQEQﬂQ oﬁméi.r@mtf.ﬁdsnwa;é BesErsid A
(I'nvitrogen/ Ml ecul ar Probes, Karlsruhe, Gernany). M croscopic |mages were
obt ai ned usi ng epifluorescence or phase contrast illumnation conditions
using an upright mcroscope with a nercury-arc lanp 15 (BX51, d ynpus,
Hanburg, Germany). The appropriate dichromc filter and mrror conbinations
(hereinafter called 'channel s") were used for the specific excitation of

ei ther fluorochronme (Al exaFl uor-488, Cy3, DAPI) and for reading out the
emtted fluorescence light resulting fromthe specific labeling by said
anti bodi es or the nuclear DAPlI stain. Mcroscopic inmages were digitally
captured



20 with a charge-coupl ed display canmera and the appropriate inmage

acqui siton and processing software (ColorView |l and Anal ySI'S, Soft | maging
System QGvorzpessi2ss3er many) . Fl uorescence m crographs obt acmak2éocom7uhe

di fferent channels were overlaid in order to generate sinultaneous views of
t he above specified i munol abel i ngs gng nuclei (DAPlI) in the RGB node, e.g.
for 25anal yzing co-localization of sig %d s fromup to three different
channel s. EXAMPLE 2: Anal yses of PRKX functions in AD using transgenic
Drosophi | a nel anogaster, cell culture systens and transgeni c nouse nodel s.

Human BA@EBtﬁOHﬁwg'éhlnﬁteN @pphaationsraV JA6H3T1E, (WRISHEEH 4. f WQ8/8PE2,
generate L g ERANSO ci. 2004, 24:
30 3899- g\égg) Haﬁg%aygggﬁﬁggdw%g?/ﬁgb%esentﬁr’s%%ée?lt\{v(?nm 9'4%3 kb EcoRI
restriction fragnent containing the entire open reading frarre of the human
m cr ot ubul eassoci ated protein tau i sof orm NP_005901. 2 (Ref Seq peptide |ID)
was Subc!@NgRo | RlhdrNSnfthel ! el prUAST IHOUNT CstByRiest e dRibabirgili ng
sites UAS (Brand WD 2006/ 128879PCT/ EP2006/ 062741 - 52 - and Perrinon,
Devel ®pmPi¢ducng a mlcmqntlsqmpﬂsmgttb\efrs*@@@/qu(g)g%@él@;mm 50 MPAUNEAS

i ntroduceg .hﬂ.mmrtﬁeo.ﬁamE' S@L\A/em nbenh eawa' a@eh@T&bda&t amrnpgéﬁé %oeﬁfg tion
301 (TauP301lL, cDNA indly provided by Jurgen Goet et

Sci ence i@'OfR@i peateinsgy Ht? %5@4“9@&“@49'1“' 'tQWQE’)’}nd'Pgeﬁ%‘iﬁéfntand i)

medi at ed a@%.mnbrtﬁetaoaﬁ m{mith% Wafm BES JtREIREr iy, #RwVePeshilcoamsiild Ng
and Rubin (Rubi'n and ;i clence 1982, 218: 348-53; Spradling and
Rubi n, Sanhasolmgiden 6b|93q}1017)ef typeeef ﬁW@@ﬂmﬁj@ﬁaMﬁumn TauP301L
transaenl c fly lines were generated and tested for expression of full

I eng tau protein. Human APP and Drosophila Presenilin transgenic flies,

t he UAS- APP6951 1 and 10 the UAS-DPsn-mytants (L235P), were kindly provi ded
by R Pafdrdyegmere the presentipeepiaibpreyides an assgy fRg testinga@ campayng of 1998,
95: 1370%ofipoldandpfeétdbly . fol Getderfhg! al%‘i’@ranlﬁ%f 15mp&dnds TMO high-

Drosophil a transgenic P-elenent |lines which affect the expression of the
endogenoBroyeares faundt &t dete/seipRi ihe dRBRA &f BINdNGeoh Salth PRIRRUGEREI wer e

obt ai ned HRKXN pRReRisOARY MG R Pér%aml BESLIECINGS Cerkefo @l Iment]l ¥67C23;
Py Epﬁ\z} Pka- C3EY03065 and #15581; y1 werc2s3; P EPgi/rB%Pka C3EY 2687) . The

L4 dgFivglye,| phyagapkhrsgot K%ﬂr the piagigshih MNP\ said
eye Spec'sEPé‘erﬁK@ra%éy eBmpkiskB§i) RSP BNRRId (sh%jpéi%?@ﬁ bF§aIQJfPRK§(“§r%?é1h§

flies: Genetic crosses were set up on standard Drosophila culture nedi um at
25C. 20 QrpirppEentsetdaeyativey orymsiaippgtent. gna- pepatity 9f coptaingfs. -asd 4/ Tn

- W UAS{iARReRy dJAete&a6k? 3drery@ibyd i fladkds DRyEEdSBohpBund Ver a
gnr - GAL4 UAS- TauP310L - %;1 we7c23; Pé EPgy2} Pka- C3EY02687 and .yl \/\/67023

P{ EPgy 2} PkaalbEaS306teqtabieai Pradetabim %eBF%f&'ﬁ gPeliedr eRmpAUNGS Soodie
Centgp atsctavtedr daiidy Birdiny Xo sdR( plurallty B tMtsiherd) &t yinelibhtidg SERNI C

flies: For_inmunohi stochenical and histol ogical analysis, adult flies were

fixed i n PASHapateiPfacdctijderagmest, hBUﬂ@"VﬁIH%’e&’l‘f?’@")t thgesain g sAl er red

to 25% Sld‘é'té’c&ﬁblfeorpréﬁéré)bﬂ [fRic8scd MBURBREIIEN cBmpbunddr @stebRibe dﬁ@?é}'abﬁ}
with a razor bl ade, and heads were i nbedded in Tissue Tek (Sakura) and shap

frozen | Adosesqanyy;labsiad 5@@@0%6&@%@'2mﬁaaﬁurmotb@r@@eemsowspw&r@ ly

prepar ed 1R fRiofE et addoiftad WWBPSHR) PRKRTBRRE IR, b MithWa&iddRBgmdit,Usd ng
the Vectastain Elite kit tggﬂgctor Laboratories) according to the

i nst £8ct idsRvalye t & VRN ¢@fe@nd{yad 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
30 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



WO 2006/ 128879PCT/ EP2006/ 062741 - 53 - follow ng primary antibody was used
to stain photoreceptor cells of the adult retina: 24B10 (al pha-chaoptin,
1:5) prowoOedodnesiae Devel opnental Studi es Hybri doma BamrkiT/EPesostobi7ef | avin S
staining, |Opm paraffin enbedded sections were counterstained 5 for 5

m nutes in Mayers Hemal um (Si gma), r|n§§d for 10 mnutes in tap water and
stained for 3 mnutes in 1%thioflavin (Sigma) watery solution. Slides
were rinsed in several changes of distilled water, incubated for 15 m nutes
in 1%acetic acid, rinsed in tap water and nount ed in Vectashi el d nounting
medi um ( ¢esPOuUNdgbvhigh dravesheersimpeayedepreotheanisecoptimired iantheiryapility ®X51 10
fl uorescepes f 4 i i Pl aques were
count ed nanut({rlsﬁKgﬁgﬂﬂﬁlen(ss?gtapgat cglint grrrleclj%&g?g?%as d&rﬂgerﬁgbg?gl ng G aphPad
Prism3.02. (iii) Abeta neasure in PKA-C3 transgenic flies For

i munopreci pitation of Abeta, fly heads were honogenized in 1X PBS, 5 15
T EDTA, 18- 56 Thirlrdp ¥mtoRidBAt | ¥ndr (¥egBAE-ih0Bhid FrolidesCaRhainda( ache
Applied Science,). Lysates were treated wth anti bodi es as described in the
ant i bady pps@@écaewa Hediramend ROmMRyiRiag the sHapsaeh (ihisleytiitipg @agnpound as a

(anti - AbgligderlGo &l Sé‘ﬁé E@d@%{%yt@/%%)cd’éﬁﬁ URRAPRKX proteins by the

i munopreci pi tation. Sanples were separated on 10-20% gradi ent Novex
Tris-Tri @W@"@@t@n@ldn\h'w'@@erﬂssahﬁl Bnet (ibd admixing othar oterapowxd 79ithe|d ul ose
nitrate mpEPhaRESIEH- defer. Sﬂlawvehegé%ceyﬁbbun@aﬁéwaus@edmauf.d% i on
of beta-anyloid was perforned as descrlbed Ida et"al., J Biol Chem I996,
271: 22908hear4ypgsich§Craan i BEESSA goat anti -m)use peI’OXI dase conj ugat ed
secondary anti body (Dianova). (iv) Expression analysis of PKA-C3 transgenic
f1ied025For the detection of Drosophi | a pka-C3 expression in transgenic
Drosophila a reverse transcriptase PCR (RT- PCR Reaction) reaction was

per f or ned" ugneiepkamesdupenrst ihe preseits Inwniigpaemw TaRdicament
GTACATCG@G@AAA&U@?@ ?F tHESABIHWRE hécdrbm m@&ﬁ@thérewﬁmamd(%@eﬁh@ 1
(vi)). WD 2006/12 PCT/ EP2006/ 062741 - 54 - Ten fly heads were

honpgeni 288aY% 30penecfyrthersieminaiment.c dhe ainsteny rb’h‘t%}ﬁ!%.‘t 2EVideRi A%t & s
(10MM T inSediBhtheft obPaIAdY NAClany loMHeDRsthdddVdecdRling T theFheredid diaf? 07;
2mM Na3vOo4; 1% Triton X-10 10% gl ycerol ; 0, 1% SDS; 0, 5% deoxychol at e,
10pML Bk a®5TREMRY @FSaYS/sates were 5 centrifuged 3 mn at 13000r pm and t he
supernatant was used at a 1:100 dilution to determ ne phosphoryl ation at
S214 of TauP301L by using a Human Tau [ pS214] | mmunoassay Kit (Bi osource)
accordin o the manufacturer's protqocol. The anpunt of phosphoryl ated S214
was nor n%floi'é%f 2P f (1B AreseRiuify e BHON feuias PIRICIs Mole I RiRRA t8HSS ot al |

| mrunoas fysalfd tprét@@ﬁﬁblééel)es H’é\ﬂnéQSE@nI@ NGal e§a‘deﬁ|%tél|%e|$hoﬁécuﬂ’esjlbbmg on of
1: 8000. GraphPad Prism 3. used for the stati stl cal anal ysis.

(vi) Genertﬁ'?ﬁs!ﬂjr"od‘f Praducts Pgé%e 9/88GAIT9 U PREK, 1R frrgRents, T 48T vatiNPss s or
encoged @p vdiRanks PNGROT ReVgcther vararitchasag theoSEQMD tNO9Y@Y, as diagnostic

targets for detecting a neurodegenerative disease, in particular Alzheimer's
disease.

The present invention further features protein molecules and the use of said
25 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

30 particular Alzheimer's disease.



#K1020-01) was transfected into the H4-neuroglioma cell line expressing the

15 Swedi sh nutant anyl oid precursor protein (APP) and clonal cell |ines
wer e i solwbDedocai2sszp t he additi on of the antibiotic bl astctiEbevs/oditel
resulting cell line was then used to introduce PRKX under the control of

the tet-operator sequence into the ceI ?._Expressi on of PRKX can be induced
by the addition of 1pg/ml tetracycline follow ng the manufacturer’s
instructions (Invitrogen #K1020-01). 20(vii) Generation of transgenic mce
expressing PRKX: PRKX transgenic nmice were generated to specifically

expr essi R n@@?n?%nﬁ%éﬂﬁré‘@%hﬂﬂé&m@%ﬁu%h gf8'spbirfeaRy it drBECRREN
reading fra t he human s cloned into the nurine
Thyl. 2 eXifle@si shmypaggen.t wh@mmawdn@raumg@m-lg;?eémstatrprwprqcttngl@ftthey
sequence ok lchd £B8R Tar BRICK pRSIIA! REYingl ATBAHMLICSET F6tNBeU 0
speci fic expression and thus, causes expresSion only in brain cells Lut hi
and van deagneitseer dgf'VNé{ﬂSGS’éNéﬁa@tslt@QVGOfl(P a.698-vesiag) haying theapks@dhe was
cl oneg i . Q%Rﬁ’ﬁéaﬁrﬁ@ﬁ&&éd i)Y 865 Bish linkth BR5gd et 89K QU fic IdapRAUSNCeS
into the Rosa26 gene | ocus (nouse Rosa beta geo gene on chronosone 6;

J: 39814, pesligneofa t’éﬁ“"ﬂlm @F@%l@fssﬂé‘sga%:hWh@@elﬂo%d BNMuaQ@eNicsohr i me
of the ! LARSERRS pBrilP oF %“atn'si%ﬂndmbl‘(fc{ud{"% B! PHGLARRE Sl WiRrd saithe Neo
cassette contail ns a splice acceptor allow ng expression of th

sel ect i oPohRaptided cliobs 8y ankdbabhsTepponss en Anomnimal, ard wherem said

2006/ 1263 ¢RHeLiB2405 H%%&Eec.ﬁéan%eaees@nws SBRP 2RSS (éiheds! gbr and

Sori ano, Genes nmbrfow cz et al Proc Nat/ Aced
Sci EBA gmeaa;tgm 3'7@'19"'93 ane iwedl 'Eﬂowfhéﬂ M&)aﬁdﬁﬁerH%ﬂ%W aA én@'ﬁaﬁle(SpA) wi |

stop tfa'l%‘bb!ré%bkﬁﬁdﬁ%ltbeld BbriHE NS Ltéb%rﬁ%?’ FRESSOESId S§hﬁgtﬁéﬂ)‘%tr' ng
vector contains "Rosa26 honol ogy sequences f romx%ﬂenomc 129S6"DNA to al |l ow

honol ogolNew eskbilABB)-ohhe HeantaatiRedwaceagyerwlordidn theerepent iNVeAHPBgy arm

(SA) CO“%'n%Bﬁmp%séé’pélp%Fmé Y ahtiBodiBs f(llﬂﬁmll Oiﬂgtthé)fé‘?i OﬂYch"‘reE' pbfYci&RiISi st s
of about 4. . The targeting vector was cloned and further, transfected

into csmuqmlmﬁjseh@mﬂ%ﬁmmgtr@m@spnbep@m%@maetzeél, or Sipghe §hRiY i ng
the MpusenEBBENR; aév&&l h@%@@ﬁﬁé %Pé’éf' (se@%@bépéddﬁgréﬁrrﬁorRé&ab%l%ﬁfy

Press, Cold Spring Harbor w Yor k and Jackson and bott, Mbuse

Genet i cs Aftthoviam s YUlayckiss A Mewcarky N&Sprb%ﬁﬁﬁ @R?‘B@@!egmo\f/eff'@ tRrepeBks,
Ocford, Engddgh aﬂegqglefulAffBleerQHPé ogplgs véﬁ@ﬁng'f ’h%ér%htlct %F\gelth‘ae‘f'a;?e%tﬁel !

clones were identified by Southern Blot analysis and I njected into
bl ast ocy$tethedgeRapad on Hitakerincthgraré tG§hﬂ'@U9§ GegnHarlaw apdntanes Usinghms

and Kol aAr@%’&%ﬂé@’O&kLa@HraBrrPtmgﬁuﬁ dﬂl‘&es’t?nfg’ ¢RtbeP Qhbordtb $€CESRT Ul

Pre
transmSS|0n of the mine of the chineric mce enerate&le he 'ani mal s

wer e2@r oSpsng: ldaebary ﬁ@’g\éﬂrkc 1ﬂ99rﬁ§\§’s|(:ed‘#6fﬁ§ Rt d”WW@Q@¢%fff§gé‘n‘P@°¢'RRb( m ce
on an AD Aafk8ERuddiordOuniverity Prédd MoxfoM, %Mncf of 99§)agtﬁ‘é}§'a@9eﬁzyme-

neur odegener ative di sease, prefer able/ Al zhei mer' s 'di sease, I n a subject,
wher ei n tR&HYentaSEBKPr i @eg a grymeglinid mdmmgnosashentst |a$gam ElHgNei ¢

acid haV'rQ@uoﬁrﬁﬁ\u%Sea§§év$en%e°nh&\’muﬁ)é/sc%'ﬁ@el Rn"ﬂ@io 7 #ARdy8 "WEeKRbin-Blotd
havi ng the base sequence shown by SEQ I

immunoprecipitation and antibody mlcroarrays 'These methods involve the

25 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,
30 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



A genetically nodified non-human ani mal conprising a non-native gene
sequence coding for a PRKX protein, or a fragnent, or derivative, or

vari ant twenewfi2sstader the control of a transcriptional pelrarestis/ioedrach i s
not the native PRKX gene transcriptional control elenment, wherein the
expression, disruption or alteration_oé sai d gene sequence results in said
non- human ani mal exhi biting a predi spo ?tion to devel oping signs of a

neur odegenerati ve disease, in particular signs which are related to

Al zhei ner' s di sease. The animal according to claim2 wherein said signs
conpr i se neneodegengralive diseasar of panticulatrtp Aﬁnm@ynaﬂﬂﬁ)@hem staining of

ani mal iJase r t i mal
o ol ai me2tay oo sATIB U o Ao Bt Ber ol AR b
proteins kmwmemrihter@rt Plltzmxgbt bemrﬁﬁerr%dAéﬂqw\@/%Etg pppivan @utometegeméthwbl |y
modi i ed fapgheh&@@et.anmlm.%dy'b dThg, Bherbifi AR detritindici? BT A LYGrdioe
sequence co or a vari ant protein, wherein sai |ant has a
sequebce st@lémg o aotelt or etagtd@ewlrmt@mepﬁbmey cgtlujasaet sgewmlagmlwrtgn t he
am no_ acigtepl oPAQAIR didnetoBYfRlichl | faeblioh dilar 8A%4eBR tAEIH Rty The
genetlcally nmodi non- hu ni ma one ainms 2, 3,

conpri si 19§ aanmomwl@smotk@q@@h@@ll@lamstrgctttses avithin itheyicellf age pawed
protein. qifsbedrinRidtneofita eeaaméoeﬁ SQdibh{15Ga7pr ef erably consists

of SEQ I D No. 2. e use of a genetica I ed non-human ani nal

accor di ngyther GBEtfbs CARY Bvant&gds B ﬁné"?ﬁ‘vémrmﬁ WiffShe 2 st n R AT tI'Feont rol
animal for screening, testing, and validating conpounds, agents, and

nmodull 8t orf@“QVh'nQHéeSGé'\Pé'PBmfeerUf% and @qampleswwsbtareslltasttattvwe@%iweand pat

usef ul f@ﬁtehH@dttéfﬁ%f'ﬁiétreQﬁauHHSNGPEHeOG‘usQFosUF‘éJrrPQﬁ)?W&?f ative diseases, in
particul ar Al zhelnmer's di sease he use of ce 'n which a gene
sequence coding for a PRKX protein, or a fragnent, or derivative, or

vari ant thereof, is expressed, disrupted, or altered for screening,

testi ng, FaRdRed dati ng conpounds, agents, and nodul ators in the

devel opment of diagnostics and therapeutics useful for the treatnment or

preventi (F{% AESROWS ARB EIdRNtiT Batil P RASENeréitddard itke!l1aveldl NORREX dene
di sease. e use of a cell according to claim8 wherein the expression,

di sr Fjﬁtl Serived mRNG iy hymaprbraly Hsyenmeamplpseliem individyalsigerespgngding to

exhi bi ti lHdFfereRt @bél@@béé@rﬁst %é%%\a?écpI@n@lgcéﬂn%SedeleIaGBﬂHCW&%ﬂBWs%%' Ve
di sease, .in particul ar si are rel at ed zhei ner's di sease, and

more par tndigaAtes hag e Wgotm?pmsg@ct% MRNAsgnasieseopaiate guaatifadiyvely
fil ament syiPHD - prbdfostin Ohnd! s BreTindicthivbeiat Wi SRMosweal By frave SEQ

ID NGO 1. The use claim8 or 9 wherein sajd variant has a sequence
identity n@w%athewcaé@%g'amf&ram Yssite samplesaanrosdingde, Biagk ankBeaakno

aci dgpof (BRAK Bxdi¥ing)l cRIEA ﬁobé@gifm@rﬁtaatcolrt@ﬁsas m aéndmnféﬂdil&emwurse of

claim8 or 9 wherein_said variant conprises er abl
Cons! st 5 COrOKRBATPG dseront AepRE Wi BEREcHARS 0 (701 Head1 Sy EhEs dg0aT s,

modul at orgng @OBQQOT"cﬁiféré?ﬂ cﬁﬁﬂﬂb Sv'(nfﬁh fB?rbaIdSéf‘tagé ! fqeohaemntcmg pcegenti on
of neurodegenerative di seases particul ar Al zhei mer' s di sease or rel at ed

di seases CO§ RO %eﬁf‘@ CWUI%FHF%G"EHPQQ%“@% Braalg gtaaes s (G GR3%bi ity

to alter ggy, e563PNafd DEYD) @Hlfﬁé?rbht/'dbhoﬁﬁ mﬁmeB%amEfébégbﬁi(ﬂQE@E@?' ect ed
fromt hegﬁéoup consisting o of ; ei.ns

di
(1 Dy 350 SO s GR5 ) canded cirferbn Sgaats wibitHaak StagadotPhy o BPAC, PARG or
(H)a trangl rb6ONhAVO Be@h Qpplidte tdencarAYsiddofl an ARNePixOHE M GRNShY

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.
30

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



(itv)a fragnent, or derivative, or variant of (i) to (H ), said nethod

conprises: (a)contacting a cell with a test conmpound; - 58 - (b) neasuring
t he acti woyoandssro | evel and/ or expression of one or NMPCE/EPRESIGITEIES
recited in (i) to (iv); (c) measuring the activity and/or |evel and/or

expression of one or nore substances rggited in (i) to (iv) in a control
cell not contacted with said test 5con§ und; and (d) conparing the levels
and/or activities and/or expression of the substances in the cells of steps
(b) and (c), wherein an alteration in the activity and/or |evel and/or

expr essi Garespendingubs tdiffeeanti Braate sdegrsidndigative | fori ABDi @at eeasherd tthe t est

conmpound qiuénﬂfht%%’i‘fP@R%HaW&&’ %GQE@@%OE%T-@ u§91'gjs‘ﬂh%t RBEFrE]ee E@tt'fblérhe

treatnent’ or prevention neur odegener ati ve di seas 14. od of
cl ai m 13 rapidr theimahCcYRRX tecbnisiugs wiagveerformeE@pipty i cQNA1 efl sherfeontet hod

accordin -2y ' ' | ' Laki has
o onuenasr By S i eRl, Bt porc G gl AR |
t he ahi n@sacised &r SEpaGhino analysiser Tgel data hwere apormadized 260 atie® ekti ds.
16. The 1 E%%ﬂilﬁmcgoé g{d?gjatr&’_g%ln%'t'ﬁ‘a?-%h@%e&%d"@%hﬁ*d&n?%'if?eﬁéﬂ&éé"i"ﬁ itgfgeﬁﬁa' d
translation 20product conpri'ses SEQ ID No.2, preferably consists of SEQ ID
No. 2. ;pxpnesfmmdﬁj{edﬁ- Ele @anag{sparbetweﬁnismﬁgsag‘ethtestwleﬁhﬁlrmbsba,ge

ant agoni 9f Syiff SApleS! fobRselififig| Righ BrabRaLERR £rciBafy CabhBRshtes a

neur odegenerati ve di seases, In %artlcy ar Al zhieiner's di sease or related
di seases subptantiahgdiéfarenceriiiaene expressimiengbaf BRKXr agoni sts have an
abilaby to alter expression or |level or activity of

Figure 3 shows the analysis of absolute levels of PRKX gene derived mRNA in
human brain tissue samples from individuals corresponding to different Braak
stages indicative for AD as measured by quantitative RT-PCR and using
statistical method of the median at 98%-confidence level (Sachs L (1988)
15  Statistische Methoden: Planung und Auswertung. Heidelberg New York, p. 60).
The data were calculated by defining control groups including subjects with
Braak stages 0 to 2, which are compared with the data calculated for the defined
groups with advanced AD pathology including Braak stages 3 to 4. A substantial
difference reflecting an up-regulation is shown in frontal as well as in inferior
20 temporal cortices corroborating results from the GeneChip analysis. Most
prominent difference is obvious comparing inferior temporal 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
25 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
30 PRKX protein (Genbank accession number P51817). The full length human
PRKX protein comprises 358 amino acids.



one or nore substances selected fromthe group consisting of (i) a gene
coding for PRKX proteins, and/or (ii) a transcription product of the gene
codi ng f owORRI6X2g870t ei ns, and/or (H)a translation prodect/erbodslne27gene
coding for PRKX proteins, and/or 30(iv)a fragnent, or derivative, or
variant of (i) to (iii), said nethod copprises: (a)adm nistering a test
conpound to a non-human test animl which is predi sposed to
devel opi ng or has al ready devel oped signs and synptons of a

neur odegenerati ve di sease or rel ated di seases or 35disorders; - 59 - (b)

measuri ngid e apt gu*é'cio\é SNGER |HENB ANHOLFXP RIF HYuBhc8&F tHe 'ﬁ}ih‘r’an
substances recited in F_I to (1v); (c) neasuring the activity and/or |evel
and/ or eXii¥spwieinr (YnEret primarysapsessiersnymbet LA3BQ)i Ther full Vipnpth a

non- humar,, PRIKY2PIJTBIN dthifisdsS277 aRfifdiagpRRSed to devel oping or has
al ready devel oped signs and synptons of a neurodegenerative di sease or

rel ated di seases or disorders and to whi ch non-human ani nal no such test
conpound has been adm nistered; (d) conparing the activity and/or |evel

and/ o5 eXRGERS5RHIws BEE WHNONGEIhé MuclddtideeséqliidileSoPihes heRan( PRk
(c), wherein an alteration in the activity and/or |evel and/or expression

of subst &R (Genbraknarcersiem nwrbern BGRA10739i ergading Hhe PRKX gyeteidnpound

i's an agegpridislybabenuchidiageni st or agoni st for use in the treatnent or
prevention of neurodegenerative diseases. 15 18. The nethod of claim 17

wherein the PRKX proteins have SEQ ID NO 1. 19. The nethod according to
claim 17 wherein said variant of said translation product has a sequence

identity Fduret 5B aviwsB8HQ D el er ablie Hucltide éHceO8P AR WukaNt PRKYNT NO
acids_of SEQ I D No. over a |length of at |east 20. The

1 ) 00_am no aci ds.
met hd8 actOVi(RSeHLE transeript &Y nignbgfe FNST Q000431327 8heneediag; et PRKYT at i on
product ¢R&tRIn, SmpHighg Bo¥hudteotitiedf er ably consists of SEQ ID No. 2.
Figure 6A depicts SEQ ID NO: 5, the coding sequence (cds) of the human PRKX
gene, comprising 1077 nucleotides, harbouring nucleotides 185 to 1261 of SEQ
ID NO. 3.

15

Figure 6B depicts SEQ ID NO: 6, the coding sequence (cds) of the human PRKY
gene, comprising 834 nucleotides, harbouring nucleotides 18 to 852 of SEQ ID
NO. 4.

20 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.

25 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.



2521. An assay for testing a conpound or conpounds, or for screening a
plurality of conmpounds preferably in high-throughput format to identify
agents, mwoub@ssy ant agoni sts or agonists for use in Poe/HEPe@ateEnl OF
prevention of neurodegenerative diseases, in particular Al zheiner's disease
or related diseases, in which assay it,js_determ ned the degree of

I nhi bition of binding or the 30 enhancenent of binding between a |igand
and PRKX protein, or a fragnent, or derivative, or variant thereof and/or
determ ned the degree of binding of said congpunds to PRKX protein, or a

f r agnment Figuwred&r examipliies othey gpraanositinn eff PRKX Tfeteir swith o¢ordical rheta-

wher ein ej e; e Bl ; : i lgi m 21
wher ei n tsagrm&\?gﬁﬁ#tso ngl ( _Ht ﬁans at | O%QI§£S%{m%§ @_@eﬁ@é cgglﬁt@fgnﬁ ty of
at | east c8otashinef euetbidgpasitionast PEYOK drotinsifi ebserned dni breinaspesimensSEQ | D

No. 1 ov I t 1 2 | N ' 52 he y | m21
or 23 V\hgoerﬁn i‘%&ll \}glﬁ?gnt&gﬁﬁgai gg{]?g]nsﬁg@?!)ﬂ%pl)?'odﬁgtg c%ﬁ%segi%@gﬁ D No.
2, pref edgmonsémtes thesgenerskfindipgNhat PRKX pieteitis ¢asdppesitect it admiorRNCE

LI STI NG E DH <1 | AGNOSTHCo /AN PEUTI C
TARGET P F?RSE)}(%N% rithy) N“‘Eglgg%E%I\@g\% I\§/Eg%sl>eSrEAéES <1'§tgg'é0gb 13%%0%/ Fm
<140> PCHopb3Oemoeoftuareseanse aujognapie (erigos! mronFielies1x4 of1aetone-
2005- 05- 3R e 512055t Ps 88 Ao tRes Ftrran FYL-nIortéh ST bifin temporal cortex

specimens from an AD patient and an age-matched non-AD control, at Braak
10 stages 4 and 1, respectively. Specific PRKX immunoreactivity is revealed by the
affinity-purified polyclonal rabbit anti-PRKX antiserum (Abgent) followed by
AlexaFluor-488 conjugated goat anti-rabbit IgG secondary antiserum (Molecular
Probes/Invitrogen), visualized as either grayscale images (right upper quadrant
of each panel) or green signals in the merged image (left lower quadrant of each
15 panel). The neuron-specific somatic marker protein NeuN is detected by the
mouse monoclonal anti-NeuN antibody (Chemicon) 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
20 DAPI (Sigma). The right lower quadrants show the corresponding phase contrast

images.

Figure 10 exemplifies that reactive astrocytes in the cortex of AD patients contain
the PRKX protein at high levels. In contrast only low levels of PRKX protein can
25 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
30 and 0, 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



170> Patentin Ver. 2.1 <210> 1 <2/1> 358 <212> PRT <213> Honp sapi ens <400>
1 Mt Qu Ala Pro Ay Lieu Ala Gn Ala Ala Ala Ala Qu Ser Asp Ser 151015
Arg Lys &b 200ca126879 G u Thr Pro Asp Ay Ala Pro Al a LearCyspRvws/022b630 Ser
Pro Gu Ala Leo Ser Pro Clu Pro Pro Val Tyr Ser Leu G n Asp 354045 Phe Asp
Thr Lea Ala Thr Val dy Thr @y Thr _Phg2GI_y Arg Val Hi s 505560 Lea Val Lys
GQu Lys Thr Ala Lys H's Phe rue Ala Lea”Lys val Met 65707580 Ser Ile Pro
Asp Val Ile Arg Lea Lys An CQu Gn Hs Val His Asn 859095 d a Lys Ser Val
Lea Lys Gu Val Ser Hs Pro Phe Lea Ile Arg Lee 100105110 Phe Trp Thr Trp
H s Asp @f@ashgpapied aregreeprsigralsiin she margel image (efblionerzsiagrant of each g y

Gu Lea BRQeRCThEY hstrEAtA DRt MFkél bYotBl IFMP is detected by the mouse
monoclonal anti-GFAP antibody (Abcam) followed by Cy3-conjugated goat anti-
mouse IgG secondary antiserum (Jackson/Dianova), visualized as either

5 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 one typical astrocyte in the control specimen
(power x40). The right panel shows the characteristic appearance of many

10 reactive astrocytes in the AD specimen (power x20).

Figure 11 exemplifies that PRKX protein is massively accumulated and co-
localized with CD68 protein within plaque-associated activated microglia in brain
tissue samples from AD patients. In contrast, such accumulation of the PRKX
15 protein is not observed in brain tissue samples from 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 x40) and an age-matched non-AD control (original magnification
20 x100), at Braak stages 4 and 1, respectively. Specific PRKX immunoreactivity is
revealed by the affinity-purified polyclonal rabbit anti-PRKX antiserum (Abgent)
followed by AlexaFluor-488 conjugated goat anti-rabbit IgG secondary antiserum
(Molecular Probes/Invitrogen), visualized as either grayscale images (right
upper quadrant of each panel) or green signals in the merged image (left lower
25 quadrant of each panel). The microglia-specific marker protein CD68 is detected
by the mouse polyclonal anti-CD68 antibody (Dako) 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
30 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



130135140 Ser Ser Thr Thr Ay Lea Phe Tyr Ser Ala Gu lle Ile Cys Ala lle
145150155160 A a Tyr Lea His Ser Lys Au Ile Val Tyr Arg Asp Lieu Lys Pro
d a 1651 AbnsbocAessbl e Lea Lea Asp Arg Asp Ay Hi s |l e LysTierb@ecdba74Asp Phe
Gy 180185190 Phe Ala Lys Lys Lea val Asp Arg Thr Trp Thr Lep Cys Gy Thr
Pro 195200205 Qu Tyr Leu Ala Pro d a | Ile Gn Ser Lys Ay Hs Oy Arg

Ala Page 1 215 sequencelistinTpits p p AlalLeo Ay Ile Leo Ile Phe o
Met Leo Ser Ay 230235240 0 Phe Phe Asp Asp ASn Pro Phe Ay Ile Tyr Gn Lys
Ti e 245250255 y Lys Ile Asp Phe Pro Arg His Leo Asp Phe H s val Lys
260265270%48).LThe nygrogéapm%@haraptarﬁlticﬂé\pilwﬁyaﬁtha&r&w prolein @ yassyehss

expressed by plaque-associated activated microglia, and that PRKX protein is
simultaneously accumulated and co-localized, resulting in strong yellow merge
signals, a finding which in contrast is absent from control samples. In addition,
5 the example clearly demonstrates that PRKX protein expression by reactive
astrocytes is typically enhanced in AD (arrows) as compared to controls.

Figure 12 shows the detection of mMRNA expression of pka-C3, the Drosophila
ortholog of the human PRKX gene, in transgenic flies. Depicted is the detection
10 of pka-C3 expression in two different pka-C3 transgenic fly lines expressed
under the control of gmr-GAL4 by RT-PCR using pka-C3 specific primers. The
efficiency of the reaction is calculated according to the cycle number and
efficiency of the RT-PCR reaction of the pka-C3 specific primer pair (E=1.86).
Based on this calculation pka-C3 in line pka-C3 [03065] is 2.7 times higher
15 expressed than in control flies whereas pka-C3 in line [02687] is down-regulated
compared to control flies. Measurements were done in triplicates for each
genotype. Genotypes used were: w; P{EPgy2}Pka-C3EY02687/gmr-GAL4; w;
P{EPgy2}Pka-C3EY03065 /gmr-GAL4 and w;gmr-GAL4/+.

20 Figure 13 shows that overexpression of the Drosophila PRKX ortholog pka-C3
accelerates a TauP301L induced photoreceptor cell degeneration in an AD
transgenic fly model. Expression of pka-C3 (03065) accelerates TauP301L
induced photoreceptor cell degeneration of flies expressing hTauP301L under
the control of gmr-GAL4 as judged by the diameter of the retina (black arrows).

25 Co-expression of pka-C3 (02687, partial loss-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/+.

30 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)



Asn Ay Ala Asn Asp Val Lys Hs H's Arg Trp Phe Arg 295300 Trp do Al a val
Pro Gn Arg Lys Leo Lys Pro Pro Ile 310315320 Ile Ala Cy Asp Gy Asp Thr
ser Asn Rve 2@23870 Tyr 325330335 Asp Trp Asp Thr Al a ApaTRreoddab27®r o G n
Lys Asp Leo 340345350 Lys Asn Phe <210> 2 <211> 277 .212> PRT <213)- Hono
sapiens <400> 2 Met Gu Ala Pro Gy Prgo,Ala Gn Ala Ala Ala Ala GQu Ser Asn
Ser 151015 Arg Gu Vval Thr do Asp Ala a Asp Trp Ala Pro Ala Leo Cys Pro
202530 Ser Pro Gu Ala Arg Ser Pro Go Ala Pro Ala Tyr Arg Leo G n Asp
354045 Cys Asp Ala Leo viii Thr net cly Thr Gy Thr Phe Gy Arg Val His
505560 Ldmnggeneybegiated ys then guantifiqafionefspirsphprdatadaSe@d 41 9fsT a3kt

that reveals an increase in phosphorylation of TauP310L in flies co-expressing
TauP301L and pka-C3 (03065) in comparison to control flies whereas a partial
loss-of-function of pka-C3 (02687) may slightly decrease phosphorylation of Tau

5 at Ser214 (data do not reach significance). Statistical analysis was done using
GraphPad Prism 3.02. 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/+.

10 Figure 15 shows Western blot analysis of inducible PRKX protein production in
H4-neuroglioma cells stably co-expressing the Swedish Mutant APP. PRKX was
myc-tagged at the C-terminus and introduced into tissue culture cells.
Expression of PRKX is under the control of the tet-operator-sequence fused to
the CMV-promoter. Upon addition of 1 yg/ml tetracycline into the medium the

15 expression of PRKX is switched on. Cells were harvested, lysed and subjected
to Western Blot analysis using an antibody directed against the myc-epitope at a
1:3000 dilution. The arrow points to a strong band running at approx. 43 kDa. In
the absence of tetracycline only a faint band running at the same molecular
weight is visible possibly pointing to background expression due to leakiness of

20 the inducible promoter.

Figure 16 shows the immunofluorescence analysis of inducible PRKX protein
production in H4-neuroglioma cells stably co-expressing the Swedish Mutant
APP and the tet-repressor. PRKX was myc-tagged at the C-terminus and
25 introduced into tissue culture cells. Expression of PRKX is under the control of
the tet-operator-sequence fused to the CMV-promoter. Upon addition of 1 pg/mi
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
30 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



65707580 Ser Ile Pro Asp Val Ile Arg Arg Lys Gn Qo Gn H's Val H's Asn
859095 G o Lys Ser Val Leo Lys clu Val ser Hs Pro Phe Leo Ile Arg Leo

100105110wBheocizgs7d9hr Trp Hs Au GQu Arg Phe Leo Tyr MeCTiEPoookls27@d U Tyr
115120125 Val Pro Ay cly Ao Leo Phe ser Tyr Leo Arg Asn Arg Ay His Phe
130135140 Ser Ser Thr Thr Ay Leo phe I%r ser Ala du lle lle Cys Ala lle
145150155160 G u Tyr Leo His ser Lys Gu Ile Val Tyr Arg Asp Leo Lys Pre
G u 165170175 Page 2 sequencelisting-frclts Asn Ile Leu Leu Asp Arg Asp
Gy Hs Tie Lys Leu Thr Asp Phe Ay 180185190 Phe Ala Lys Lys Leta val Asp
Arg Thr FRKXhis visibleyis the;/ cyteplesm 0b3heocelB @ dhgywpperu el arey aniddle val

e Gn se&ubes dibhoHhe Erdnd gPedl fuorescence. In the lower panel control cells
have been analysed in parallel and no green fluorescence can be detected. The
blue colour in the upper and lower left and right pictures are indicative of the

5 nucleus of the cells and have been visualized by means of DAPI (1:1000).

Figure 17 depicts the targeting strategy for transgenic mice expressing human
PRKX in neurons. The targeting vector is composed of the transgene and Rosa26
homology sequences in order to integrate the transgene into the Rosa26 gene

10 locus. The short homology arm (SA) consists of approximately 1.1 kb, the long
homology arm (LA) consists of about 4.3 kb. The 3 exons of the Rosa26 gene are
indicated with roman numbers. The transgene is composed of the open reading
frame of the human PRKX (ORF PRKX) which is located in the murine Thy1.2
expression cassette containing regulatory sequences of the brain-specific Thy1.2

15 gene. 5 prime of the transgene a Neomycin resistance gene (Neo) and a splice
acceptor are located allowing expression of the Neo selection marker driven by
the Rosa promoter from the endogenous Rosa26 gene. 3 prime of the Neo marker
a poly A signal (pA) will stop transcription.

20 EXAMPLE 1: Identification and verification of Alzheimer’'s disease related
differentially expressed genes in human brain tissue samples.

In order to identify specific differences in the expression of genes that are
associated with AD, GeneChip microarray (Affymetrix) analyses were performed
with a diversity of cRNA probes derived from human brain tissue specimens
25 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
30 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



210215220 Val Asp Trp Trp Ala Leu Ay Ile Leu Ile Phe Gu Met Leu Ser Gy
225230235240 Phe Pro Pro Phe phe Asp Asp Mh Pro Phe Ay Ile Tyr Gn Lys Ile
245250255v0eande/¥Be9G y Lys Leu Tyr Phe Pro Arg H s Lau Asp/EPb@clox4val Lys
260 ' 265270 Thr Ay Arg net net 275 210> 3 -.211> 2350 212> DNA 213>
Artificial Sequence <220> <223> Descri %él on of Artificial
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quantitative PCR using gene-specific oligonucleotides. Furthermore specific
differences between healthy and disease stages were analysed at the protein
level using gene product specific antibodies for immunohistochemical analyses.
The methods were designed to specifically detect differences of expression

5 levels at early Braak stages, which is indicative for pathological events
occurring early in the course of the disease. Thus, said genes identified to be
differential are effectively implicated in the pathogenesis of AD.

(i) Brain tissue dissection from patients with AD:

Brain tissues from AD patients and age-matched control subjects, were
10 collected. Within 6 hours post-mortem time the samples were immediately

frozen on dry ice. Sample sections from each tissue were fixed in

paraformaldehyde and neuropathologically staged at various stages of

neurofibrillary pathology according to Braak and Braak into Braak stages (0-4).

Brain areas for differential expression analysis were identified and stored at —80
15 °C until RNA extractions were performed.

(i) Isolation of total mMRNA:

Total RNA was extracted from frozen post-mortem brain tissue by using the
RNeasy kit (Qiagen) according to the manufacturer’'s protocol. The accurate
RNA concentration and the RNA quality were determined applying the Eukaryote
20 total RNA Nano LabChip system by using the 27100 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
25 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
30 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
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LabChip system using the 27100 Bioanalyzer (Agilent Technologies). The
accurate cRNA concentration was determined by photometric analysis (OD2g0/250

nm)-
(iv) GeneChip hybridization:

5 The purified and fragmented biotin labeled cRNA probes together with
commercial spike controls (Affymetrix) bioB (1.5 pM), bioC (5 pM), bioD (25 pM),
and cre (100 pM) were resuspended each at a concentration of 60 ng/ul in
hybridization buffer (0.1 mg/ml Herring Sperm DNA, 0.5 mg/ml Acetylated BSA,
1 x MES) and subsequently denaturated for 5 min at 99 °C. Subsequently,

10 probes were applied each onto one prehybridized (1 x MES) Human Genome
U133 Plus 2.0 Array (Affymetrix). Array hybridization was performed over night
at 45°C and 60 rpm. Washing and staining of the microarrays followed according
to the instruction EukGe_WS2v4 (Affymetrix) controlled by GeneChip Operating
System (GCOS) 1.2 (Affymetrix).

15 (v) GeneChip data analysis:

Fluorescence raw data were taken using the GeneScanner 3000 (Affymetrix)
controlled by GCOS 1.2 software (Affymetrix). Data analysis was performed
using DecisionSite 8.0 for Functional Genomics (Spotfire): raw data were
delimitated to those that were flagged as “present” by the GCOS 1.2 software

20 (Affymetrix); normalization of raw data was performed by percentile value;
detection of differential mMRNA expression 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:

25 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

30 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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respectively, were determined in a number of four up to nine tissues per Braak

stage.

First, a standard curve was generated to determine the efficiency of the PCR
with specific primers for the gene coding for PRKX:

5 Primer A, SEQ ID NO: 7, 5'-TGGGGAGGTCTACCTTCAGTATC-3' (nucleotides
1865-1887 of SEQ ID NO: 3) and Primer B, SEQ ID NO: 8, 3'-
GGGAAGATATGGGAGCGAATT-5' (nucleotides 1939-1959 of SEQ ID NO: 3).

PCR amplification (95°C and 1 sec, 56°C and 5 sec, and 72°C and 5 sec) was
performed in a volume of 20 ul containing LightCycler-FastStart DNA Master
10 SYBR Green | mix (contains FastStart Taq DNA polymerase, reaction buffer,
dNTP mix with dUTP instead of dTTP, SYBR Green | dye, and 1 mM MgCl;;
Roche), 0.5 pyM primers, 2 pl of a cDNA dilution series (final concentration of 40,
20, 10, 5, 1 and 0.5 ng human total brain cDNA; Clontech) and additional 3 mM
MgCl,. Melting curve analysis revealed a single peak at approximately 79.5°C
15 with no visible primer dimers. Quality and size of the qPCR product were
determined applying the DNA 500 LabChip system using the 2700 Bioanalyzer
(Agilent Technologies). A single peak at the expected size of 95 bp for the gene
coding for PRKX protein was observed in the electropherogram of the sample.

In an analogous manner, the qPCR protocol was applied to determine the PCR
20 efficiency of cyclophilin B, using the specific primers SEQ ID NO:9, 5'-

ACTGAAGCACTACGGGCCTG-3' and SEQ ID NO:10, 5'-AGCCGTTGGTGTCTT-

TGCC-3' except for MgCl, (an additional 1 mM was added instead of 3 mM).

Melting curve analysis revealed a single peak at approximately 87°C with no

visible primer dimers. Bioanalyzer analysis of the PCR product showed one
25 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

30 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:



360 gttcgggcgg gatgagcatt gtgcacctgg cctgacgtca tgaaggagaa tccgcctaaa
gacagccaag gcaggagcaa catttcttcg cacgtacaca ccctcaaggt atgagaagtc 420 480
t gt cct gaayoQa@ygiegrgcc acccgttcct catcaggctg ttctggacgt @QgUTaAPg@cHs2741

- 49 -

10 A (C; value - intercept) / slope [ng total brain cDNA]

Calculated cDNA concentration values were normalized to Cyclophilin B that

was analyzed in parallel for each tested tissue probe, thus resulting values are

defined as arbitrary relative expression levels. The results of such quantitative
5 RT-PCR analysis for the gene coding for PRKX protein are shown in Figure 2.

(vii) Statistical analysis of differences in mMRNA expression comparing tissue
samples grouped into different Braak stages.

For this analysis it was proven that absolute values of real-time quantitative

PCR (Lightcycler method) between different experiments at different time points
10 are consistent enough to be used for quantitative comparisons without usage of

calibrators. Cyclophilin was used as a standard for normalization in any of the

gPCR experiments for more than 100 tissues. Between others it was found to be

the most consistently expressed housekeeping gene in the normalization

experiments. Therefore a proof of concept was done by using values that were
15 generated for cyclophilin.

First analysis used cyclophilin values from qPCR experiments of frontal cortex
and inferior temporal cortex tissues from three different donors. From each
tissue the same cDNA preparation was used in all analyzed experiments. Within
this analysis no normal distribution of values was achieved due to small number
20 of data. Therefore the method of median and its 98 %-confidence level was
applied (Sachs L (1988) Statistische Methoden: Planung und Auswertung.
Heidelberg New York, p. 60). This analysis revealed a middle 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.

25 Second analysis used cyclophilin values from qQPCR 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

30 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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A detailed analysis of absolute values for PRKX was performed using the
method of median and its 98 %-confidence level. Because in contrast to the
mean the calculation of the median is not affected by single data outliers;
therefore latter is the method of choice for a small number of data that are

5 distributed non-normal and/or assymetric (Sachs L (1988) Statistische
Methoden: Planung und Auswertung. Heidelberg New York, p. 60). Therefore,
absolute levels of PRKX were used after relative normalization with cyclophilin.
The median as well as the 98 %-confidence level was calculated for a group
consisting of low level Braak stages (Braak 0 — Braak 2) and the group

10 consisting of high level Braak stages (Braak 3 — Braak 4). The analysis was
aimed to identify early onset of mMRNA expression differences within the course
of AD pathology. Said analysis described above is shown in Figure 3.

(viii) Verification of differential expression of the PRKX gene and association
with AD at the protein level applying immunohistochemical analyses:

15 For immunofluorescence staining of PRKX in human brain, and for the
comparison of AD-affected tissues with control tissues, post-mortem fresh-
frozen frontal and temporal forebrain specimens from donors comprising
patients with clinically diagnosed and neuropathologically confirmed AD at
various stages of neurofibrillary pathology according to Braak and Braak (herein

20 Dbefore and after briefly called “Braak stages”) as well as age-matched non AD
control individuals with neither clinical nor neuropathological signs of AD were
cut at 14 pm thickness using a cryostat (Leica CM3050S). The tissue sections
were air-dried at room temperature and fixed in acetone for 10 min, and air-
dried again. After washing in PBS, the sections were pre-incubated with

25 Dblocking buffer (10% normal horse serum, 0.2% Triton X-100 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 IgG

30 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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antibodies against either (i) the neuron-specific somatic marker protein NeuN
(Chemicon, Hampshire, UK; dilution 1:350) or (ii) the astrocyte-specific marker
protein glial acidic fibrillary protein (GFAP, Abcam, Cambridge, UK; dilution
1:250) or (iii) the microglia-specific marker CD68 (Dako, Hamburg, Germany;
5 dilution 1:100), respectively, in either case followed by a secondary Cy3-
conjugated goat anti-mouse antibody (Jackson/Dianova; dilution 1:800). Staining
of the nuclei was performed by incubation of the sections with 5 yM DAPI in
PBS for 3 min. In order to block lipofuscin autofluoresence, the sections were
treated with the lipophilic black dye Sudan Black B (1% w/v) in 70% ethanol for
10 5 min at room temperature and then sequentially dipped in 70% ethanol,
destilled water and PBS. The sections were coverslipped with ProLong-Gold
antifade mounting medium (Invitrogen/Molecular Probes, Karlsruhe, Germany).
Microscopic images were obtained using epifluorescence or phase contrast
illumination conditions using an upright microscope with a mercury-arc lamp
15 (BX51, Olympus, Hamburg, Germany). The appropriate dichromic filter and
mirror combinations (hereinafter called “channels”) were used for the specific
excitation of either fluorochrome (AlexaFluor-488, Cy3, DAPI) and for reading
out the emitted fluorescence light resulting from the specific labeling by said
antibodies or the nuclear DAPI stain. Microscopic images were digitally captured
20 with a charge-coupled display camera and the appropriate image acquisiton and
processing software (ColorView-ll and AnalySIS, Soft Imaging System,
Olympus, Germany). Fluorescence micrographs obtained from the different
channels were overlaid in order to generate simultaneous views of the above
specified immunolabelings and nuclei (DAPI) in the RGB mode, e.g. for

25 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:
30 3899-3906) and as described in the present invention. A 1,4 kb EcoRlI 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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and Perrimon, Development 1993, 118: 401-15). A C to T (cC/Tgggaggcg)
mutation was introduced to change proline (CCG) to leucine (CTG) at amino
acid position 301 (TauP301L, cDNA was kindly provided by Jirgen Goetz, Gétz
et al., Science 2001; 24 Vol. 293. no. 5534, pp. 1491 - 1495). P-element-

5 mediated germline transformation was performed as described by Spradling and
Rubin (Rubin and Spradling, Science 1982, 218: 348-53; Spradling and Rubin,
Science 1982, 218: 341-7). Three independent human TauP301L transgenic fly
lines were generated and tested for expression of full length tau protein.

Human APP and Drosophila Presenilin transgenic flies, the UAS-APP695Il and

10 the UAS-DPsn-mutants (L235P), were kindly provided by R. Paro and E. Fortini
(Fossgreen et al., Proc Natl Acad Sci U S A 1998, 95: 13703-8; Ye and Fortini, J
Cell Biol 1999, 146: 1351-64). Two Drosophila transgenic P-element lines which
affect the expression of the endogenous pka-C3 gene of Drosophila (homolog of
the human PRKX gene) were obtained from the Bloomington Drosophila Stock

15 Center (#19832; y1 w67¢23; P{EPgy2}Pka-C3EY03065 and #15581; y1 w67c23;
P{EPgy2}Pka-C3EY02687). The gmr-GAL4 driver line obtained from F. Pignoni
was used to achieve eye-specific expression of the transgenes.

(i) Genetics of transgenic flies:

Genetic crosses were set up on standard Drosophila culture medium at 25°C.

20 Genotypes used were: w; UAS-hAPP695, UAS-hBACE437/CyO; gmr-GAL4/Tm3
- w; UAS-hAPP695, UAS-hBACE437/CyO; gmr-GAL4,UAS-DPsnL235P/Tm3 — w;
gmr-GAL4, UAS-TauP310L - y1 w67c23; P{EPgy2}Pka-C3EY02687 and .y1
wb67c23; P{EPgy2}Pka-C3EY03065 (obtained from the Bloomington Drosophila
Stock Center at Indiana University).

25 (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
30 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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following primary antibody was used to stain photoreceptor cells of the adult
retina: 24B10 (alpha-chaoptin, 1:5) provided by the Developmental Studies
Hybridoma Bank.

For thioflavin S staining, 10pym paraffin embedded sections were counterstained

5 for 5 minutes in Mayers Hemalum (Sigma), rinsed for 10 minutes in tap water
and stained for 3 minutes in 1% thioflavin S (Sigma) watery solution. Slides
were rinsed in several changes of distilled water, incubated for 15 minutes in 1%
acetic acid, rinsed in tap water and mounted in Vectashield mounting medium
(Vector laboratories). Slides were analyzed under an Olympus BX51

10 fluorescence microscope (430 nm excitation, 550 nm emission). Plaques were
counted manually and the statistical analysis was done by using GraphPad
Prism 3.02.

(iii) Abeta measure in PKA-C3 transgenic flies

For immunoprecipitation of Abeta, fly heads were homogenized in 1X PBS, 5

15 mM EDTA, 0.5% Triton X-100 and 1x protease-inhibitor mix Complete (Roche
Applied Science,). Lysates were treated with antibodies as described in the
antibody protocol guide from Clontech. The antibody mab 6E10 (anti-Abeta1-16,
Signet Pathology Systems) was used for immunoprecipitation. Samples were
separated on 10-20% gradient Novex Tris-Tricine gels (Invitrogen) and blotted

20 onto Protran BA 79 Cellulose nitrate membranes (0.1um, Schleicher/Schuell,
Dassel, Germany). Detection of beta-amyloid was performed as described (lda
et al., J Biol 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

25 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)).
30 (v) pS214 specific ELISA
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Ten fly heads were homogenized in 50ul cell lysis buffer containing
phosphatase inhibitors (10mM Tris, pH7,4; 100mM NaCl; 1mM EDTA; 1mM
EGTA; 1mM NaF; 20mM Na4P207; 2mM Na3V0O4; 1% Triton X-100; 10%
glycerol; 0,1% SDS; 0,5% deoxycholate, 10uM okadaic acid). Lysates were

5 centrifuged 3 min at 13000rpm and the supernatant was used at a 1:100 dilution
to determine phosphorylation at S214 of TauP301L by using a Human Tau
[pS214] Immunoassay Kit (Biosource) according to the manufacturer’s protocol.
The amount of phosphorylated S214 was normalized to the total amount of
TauP301L by using a Human Tau [total] Immunoassay Kit (Biosource). The

10 same lysates were used at a dilution of 1:8000. GraphPad Prism 3.02 was used
for the statistical analysis.

(vi) Generation of cell lines inducibly expressing PRKX:

The tet-repressor encoded on the pcDNAG6/TR-vector (purchased from Invitrogen
#K1020-01) was transfected into the H4-neuroglioma cell line expressing the
15 Swedish mutant amyloid precursor protein (APP) and clonal cell lines were
isolated after the addition of the antibiotic blasticidin. The resulting cell line was
then used to introduce PRKX under the control of the tet-operator sequence into
the cells. Expression of PRKX can be induced by the addition of 1ug/mi
tetracycline following the manufacturer's instructions (Invitrogen #K1020-01).

20 (vii) Generation of transgenic mice expressing PRKX:

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
25 + 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
30 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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endogenous Rosa26 gene (Friedrich and Soriano, Genes Dev. 1991, 5:1513-
1523; Zambrowicz et al., Proc Natl/ Acad Sci USA, 94:3789-3794). 3 prime of the
Neo marker a poly A signal (pA) will stop transcription and the influence of the
Rosa promoter. The targeting vector contains Rosa26 homology sequences from
5 genomic 129S6 DNA to allow homologous recombination into the Rosa26 gene
locus. The short homology arm (SA) consists of approximately 1.1 kb, the long
homology arm (LA) consists of about 4.3 kb.
The targeting vector was cloned and further, transfected into C57BI/6N mouse
embryonal stem (ES) cells (Hogan et al., Manipulating the Mouse Embryo: A
10 Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
New York, 1994 and Jackson and Abbott, Mouse Genetics and Transgenics: A
Practical Approach, Oxford University Press, Oxford, England, 1999). After
homologous recombination, targeted ES cell clones were identified by Southern
Blot analysis and injected into blastocyst to generate chimeric mice using
15 standard techniques (Tymms and Kola, Gene Knock Out Protocols, Humana
Press 2001). After successful transmission of the germline of the chimeric mice
generated, the animals were crossed to a transgenic AD mouse model to
produce transgenic PRKX mice on an AD background.

20
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CLAIMS

1. An agent for diagnosing a neurodegenerative disease, preferably Alzheimer's

disease, in a subject, wherein the agent comprises a pair of primer set consisting

5 of a nucleic acid having the base sequence shown by SEQ ID NO: 7 and a
nucleic acid having the base sequence shown by SEQ 1D NO: 8.

2. A genetically modified non-human animal comprising a non-native gene
sequence coding for a PRKX protein, or a fragment, or derivative, or variant
10 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 resuits 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.
15
3. The animal according to claim 2 wherein said signs comprise the formation of

neurofibrillary tangles and/or wherein said animal is an insect or a rodent.

4. The genetically modified non-human animal of claim 2 or 3 comprising a
20 non-native gene sequence coding for PRKX proteins wherein the PRKX proteins
have the SEQ ID NO: 1.

5. The genetically modified non-human animal of claim 2 or 3 comprising a
non-native gene sequence coding for a variant of a PRKX protein, wherein said

25 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.

6. The genetically modified non-human animal of one of the claims 2, 3, or 5

comprising a non-native gene sequence coding for a variant of a PRKX protein,

30 wherein said variant comprises SEQ ID No. 2, preferably consists of SEQ ID No.
2.

7. The use of a genetically modified non-human animal according to one of claims 2
to 6 as a non-human test animal and/or control animal for screening, testing, and

35 validating compounds, agents, and meodulators in the development of
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diagnostics and therapeutics useful for the treatment or prevention of

neurodegenerative diseases, in particular Alzheimer's disease.

8. The use of a cell in which a gene sequence coding for a PRKX protein, or g

5 fragment, or derivative, or variant thereof, is expressed, disrupted, or altered for
screening, testing, and validating compounds, agents, and modulators in the
development of diagnostics and therapeutics useful for the treatment or

prevention of neurodegenerative diseases, in particular Alzheimer's disease.

10 9. The use of a cell according to claim 8 wherein the expression, disruption, or
alteration of said gene sequence results in said cell exhibiting a predisposition fo
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).

15
10.  The use of claim 8 or 9 wherein the PRKX proteins have SEQ ID NO: 1.
1. The use of claim 8 or 9 wherein said variant has a sequence identity of at least
80%, preferably at least 85% or 90% with the amino acids of SEQ 1D No. 1 over
20 a length of at least 200 amino acids

12.  The use of claim 8 or 9 wherein said variant comprises SEQ ID No. 2, preferably
consists of SEQ 1D No. 2.

25 13. 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,
antagonists or agonists have an ability to alter expression or level or activity of
one or more substances selected from the group consisting of

30 (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) a fragment, or derivative, or variant of (i) to (iii},
said method comprises:

35 (a) contacting a cell with a test compound;
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(b) measuring the activity and/or level and/or expression of one or more

substances recited in (i) to (iv);
(c) measuring the activity and/or level and/or expression of one or more
substances recited in (i) to (iv) in a control cell not contacted with said test

5 compound; and

(d) comparing the levels and/or activities and/or expression of the
substances in the cells of steps (b) and (c), wherein an alteration in the
activity and/or level and/or expression of the substances in the contacted
cells indicates that the test compound is an agent, modulator, antagonist
10 or agonist for use in the treatment or prevention of neurodegenerative

diseases.

14, The method of claim 13 wherein the PRKX proteins have the SEQ ID NO: 1.

15 15,  The method according to claim 13 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.

16.  The method according to claim 13 or 15 wherein said variant of said translation
20 product comprises SEQ ID No.2, preferably consists of SEQ ID No. 2.

17. 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,

25 antagonists or agonists have an ability to alter expression or level or activity of
one or more substances selected from the group consisting of
(i} a gene coding for PRKX proteins, and/or
(ii) 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
30 (iv) a fragment, or derivative, or variant of (i} to (iii),
said method comprises:
{(a) administering a test compound fo a non-human test animal which is
predisposed to developing or has already developed signs and
symptoms of a neurodegenerative disease or related diseases or

35 disorders;



sequencel isting-frclts ccaggagttg gagaccagtc tgggaaacgt aaattagccg

ggcat ggt gg cacgt gagt g gaggat cact tgagcctggg gaggtccagg tccagcctgg
gt gacagagt gagaccct gt <210> 4 <211> 895 <212> DNA <213> Artificial

Sequence <220> <223> Description of Artgbicial Saguence: nucl eoti de sequence
of human PRKY CDNA <400> 4 ggacctgagt aactcccgag gaggc9cggt atgggcactg
ttcgccctca cacaat gaga acgtggcatg ttcagctacc gagatcatct ccggagaaca

aagaagct gg gtcat(rbgag%éés%ﬂﬁ@ﬁ‘ﬁeg%cﬁﬁt aéntdft}rtlgveq%?13?09%&@?@33@8%0 %C@t more
aggt gacgga cgccggaggc ggacgitcgg aggtgatgag agtctgtcEt aggagcgct
t gcgcaaccg gt gccatt gsubslenegstiggitectingateldgac gcaagggeca tttcggggtt
caggcaaact gaaac(ﬁfcatme%%ﬁgg‘ﬂgé:%‘éti\ﬁ al Ao 9E S %918?09%&&%% igﬁ%Q{r%C@Cmore
cattcccgac gaaggaagtc cctctacatg ggggcacttc gtacctgcac ?aggga gg
tt ggaccct ¢ cggaagggcoubslenezatectednditarde @ e ggtdgecconygigpimgehich is

gocL n0cae CocciocaogshaRiaenan GhEREOSE SREAREIPLOGLEOEHly an
agacatttgg gctccgt gg@ymptoms of a neurodegenerative disease or related diseases or
disorders and to which non-human animal no such test compound has
been administered;
{d) comparing the activity and/or level and/or expression of the substances in
10 the animals of steps (b) and (c), wherein an alteration 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 ftreatment or prevention of
neurodegenerative diseases.
15

18. The method of claim 17 wherein the PRKX proteins have SEQ 1D NO: 1.

19.  The method according to claim 17 wherein said variant of said translation
product has a sequence identity of at least 80%, preferably at least 85% or 90%

20 with the amino acids of SEQ ID No. 1 over a length of at least 200 amino acids.

20. The method according to claim 17 or 19 wherein said variant of said translation

product comprises SEQ ID No. 2, preferably consists of SEQ ID No. 2.

25 21 An assay for testing a compound or compounds, or for screening a plurality of
compounds preferably in high-throughput format to identify agents, modulators,
antagonists or agonists for use in the treatment or prevention of
neurodegenerative diseases, in particular Alzheimer's disease or related
diseases, in which assay it is determined the degree of inhibition of binding or the

30 enhancement of binding between a ligand and PRKX protein, or a fragment, or
derivative, or variant thereof and/or determined the degree of binding of said

compounds to PRKX protein, or a fragment, or derivative, or variant thereof,

22. The assay of claim 21 wherein the PRKX proteins have the SEQ ID NO: 1.
35



aggcggccgc ggcggagagc 60 ccgcgectctg ccccagcccc 120 actgcgacgc gctggtcacc
180 agaagacagc caagcatttc 240 ggaagcagga gcagcacgtg 300 tcctcatcag
gctgttctgg 360 atgtgccggg tggcgagctc 420 cggggetctt ctactctgecg 480
tcgtctacag ggatttgaag 540 tcacggactt tgggtttgcc 600 ccgagtacct agcccccgaa
660 gggccctcgg catcctgata 720 acccgtttgg catttatcag 780 atttccatgt

aaaaacgggg
Artificial
nucl eot i de
ccgcect gt gt
gagt acct gc
gtt gacagaa
acagcctgca
act ccaaaga
caaggcgat t
ggactttgac
gat cgtct ac
aggaaacat g
acgct ggcca
agggacttga
aagaacgggg
ccgt gggcac
agccagagaa
cgaat gat gt
t gggacgttc
ctgtgccatc

840 ctggaaagct gttcc 895

SLAUCALE s

sequence

.210> 5 211> 1077 <212> DNA <213>

“§PN Cﬁ%ﬁ&ﬁémgé b Peeh A LA RoRaglang g N0

gggcg&ygvgmedg@m)t ofct ipast SagyelaHit Sdtast 85% oz §8%guithgibe amino

gat a
cggt ggt

I9RBCL &y

gtgcccaaga

SoERIRANR bl oahorAl

&t&a&atttcc
ggc ccgacggggc

acctggtgaa acgt catccg tcagccaccc tgctcatgga tctccagcac

ﬁ/c&fqglzﬂﬂa@‘f: of ‘égt\,ﬂ%@éﬁ}] gs.eﬁclt érFaglf"tog &aif Ct?agl%%rli ﬁoroduct
aggcggcc gcccgcegcetc

S cachld g

gct ccgtgga

agetggtg

ggagayariace SEadagiad, gﬁﬁ@ebWawnﬁgsaégE@dBdkmécggggctc

gct cacggac
ct gggaagct
gccaagcat t
tttgggttcg
gttccgcaga
tcttcgecct
ccaagaagct
gaaaact gaa

acccgagt ac
cggcgacact
gagcaacacg
ctagcccccg
tccaacttcg
t acacaat ga
aagtcattca
aaacttaccc

gt gggccctc
gccgcagaag
aggctgttct
ggcat cct ga
gatttagaaa
ggacgt ggca
t att cgagat
tcttcaagaa

caacccgttt ggatttccat

gcggcggaga tgccccagcc
ggcggcgagce ttctactctg
ggcatttatc gtaaaagacc

gcgact cccg ctgaggcgcet
tcttcagcta cagagat cat
agaaaattct tcattaagaa

caaggt ggcg 60 gtcgccggag /20

180 caaggtgatg 240 gaagtctgtc 300 tgacgagcgc 360 cctgcgcaac 420
480 cat cctg ctg 540 ggtagacagg 600 9ag caag99c 660 gctttcgggg

720 tgcaggcaaa 780 actgctcgtg 840 gaagcatcat 900 gcctcccatc 960 tgagaat gac
1020 tttctga 1077



<210> 6 <2/1> 834 -<212 DNA <213> Artificial Sequence
seguencelisting-frclts <220> <223> Description of Artificial
sequence: codi ng nucl eoti de sequence of human PRKY CDNA <400> 6

at ggaggcgc gaggat gccg gcgcctgcect gggcgggt gc agcattcccg ct gaaggaag
ttcctctaca cgggggcact gagtacctgc gatagggatg acttggaccc cacggaaggg
tttcctccat ctatatttcc ccgggeccggec ccgactgggc accgcctgca acctggtgaa
acgtcatccg tcagccaccc tgctcat g@?ﬁg@wg@c t%%t@rm%rghlsccaagga gt cacat caa
t ct gt ggaac ccgtggactg tttttgatga %éa th ccaggcggcc gcccgcegcetc
ggact gcae> GYeNFaatFaBes T e aybag gttcctca{c gt at gt g;:;:tg ggg???gggf

atcgtc a g o
9000000305 VERIaERgU nO ol aate Detaagiar 1 olaBEd Racy agget ottt
ggt ggcg<§?§> %%t“gct ct Magggatttga tttgggtttg ctagcccccg ggcatcctga
ggcattt é ag4ad gcaact cccg ccgaggcgcg ccatgggcac tcttcgcecect
tgcacaaﬂg% ggyazgz Z@62vel t cagct a cggagat cat agccggagaa ccaagaagct
aagt catt %?g & @%gat agaaaattct ggcgaatgat agaggtgacg 60 gtcgccggag
120 t gogseokp ©siMyz¢anggt gatg 240 gaagtctgtc 300 tgaggagcgc 360

cct gcgcdat 30Wm-08-gpgccatt 480 catcctgectg 540 ggtagacagg 600
gagcaagges @?%o%ést,kfsgggg 720 tgcaggcaaa 780 9tga 834

<151> 2005-05-31

<160> 12
<170> PatentIn Ver. 2.1

<210> 1

<211> 358

<212> PRT

<213> Homo sapiens

<400> 1
Me} Glu Ala Pro Gly Leu Ala GIn Ala Alg Ala Ala Glu ser Aig Ser
5

Arg Lys val A}g Glu Glu Thr Pro A;g Gly Ala Pro Ala ng Cys Pro

Ser Pro Glu Ala Leu Ser Pro Glu Pro Pro val Tyr sig Leu Gln Asp
35 0

Phe Asp Thr Leu Ala Thr val Gly Thr Gly Thr phe Gly Arg val His
50 55 60

Leu val Lys Glu Lys Thr Ala Lys His Phe Phe Ala Leu Lys val Met
65 70 75 80

ser Ile Pro Asp val Ile Arg Leu Lys GIn Glu Gln His val His Asn
85 90 95

Glu Lys ser val Leu Lys Glu val Ser His Pro Phe Leu Ile Arg Leu
100 105 110

Phe Trp Thr Trp His Asp Glu Arg Phe Leu Tyr Met Leu Met Glu Tyr
115 120 125

val Pro Gly Gly Glu Leu Phe Ser Tyr Leu Arg Asn Arg Gly Arg Phe
130 135 140

ser ser Thr Thr Gly Leu Phe Tyr Ser Ala Glu Ile Ile Cys Ala Ile
145 150 155 160

Glu Tyr Leu His Ser Lys Glu Ile val Tyr Arg Asp Leu Lys Pro Glu
165 170 175

Asn Ile Leu Leu Asp Arg Asp Gly His Ile Lys Leu Thr Asp Phe Gly
180 185 190

Phe Ala Lys Lys Leu val Asp Arg Thr Trp Thr Leu Cys Gly Thr Pro
195 20 205

Glu Tyr Leu Ala Pro Glu val Ile Gln Ser Lys Gly His Gly Arg Ala
Page 1



<210> 7 <211> 23 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial sequence:primer for the PRKX gene <400> 7
t ggggaggt ¢ taccttcagt atc <210> 8 <211> 21 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial sequence:primer for

t he PRKX gene <400> 8 gggaagat at gggagcgaat t <210> 9 <211> 20 <212>

DNA <213> Artificial sequence <220>
sequencelisting-frclts
210 215 220

val Asp Trp Trp Ala Leu Gly Ile Leu Ile Phe Glu Met Leu Ser Gly
225 230 235 240

Phe Pro Pro Phe Phe Asp Asp Asn Pro Phe Gly Ile Tyr GlIn Lys
245 250 255

Leu Ala Gly Lys Ile Asp Phe Pro Arg His Leu Asp Phe His val Lys
260 265 270

Asp Leu Ile Lys Lys Leu Leu Val val Asp Arg Thr Arg Arg Leu Gly
275 280 285

Asn Met Lys Asn Gly Ala Asn Asp val Lys His His Arg Trp Phe Arg
290 295 300

ser val Asp Trp Glu Ala val Pro Gln Arg Lys Leu Lys Pro Pro Ile
305 310 315 320

val Pro Lys Ile Ala Gly Asp Gly Asp Thr Ser Asn Phe Glu Thr Tyr
325 330 335

Pro Glu Asn Asp Trp Asp Thr Ala Ala Pro val Pro Gln Lys Asp Leu
340 345 350

Glu Ile phe Lys Asn Phe
355

Ile

<210> 2

<211> 277

<212> PRT

<213> Homo sapiens

<400> 2
Me§ Glu Ala Pro G1¥ Pro Ala G1ln Ala Alg Ala Ala Glu Ser Aig ser

Arg Glu val ng Glu Asp Ala Ala Agg Trp Ala Pro Ala ng Cys Pro

Ser Pro G;g Ala Arg Ser Pro Glg Ala Pro Ala Tyr Az Leu Gln Asp

Cys Agg Ala Leu val Thr Mgg Gly Thr Gly Thr PES Gly Arg val His

Leu val Lys Glu Lys Thr Ala Lys His Phe Phe Ala Leu Lys val Met
65 70 75 80

Ser Ile Pro Asp val Ile Arg Arg Lys Gln Glu Gln His val His Asn
85 90 95

Glu Lys ser val Leu Lys Glu val Ser His Pro Phe Leu Ile Arg Leu
100 105 110

Phe Trp Thr Trp His Glu Glu Arg Phe Leu Tyr Met Leu Met Glu TYr
115 12 125

val Pro Gly Gly Glu Leu Phe Ser Tyr Leu Arg Asn Arg Gly His Phe
130 135 140

Ser ser Thr Thr Gly Leu Phe Tyr Ser Ala Glu Ile Ile Cys Ala Ile
145 150 155 160

Glu Tyr Leu His Ser Lys Glu Ile val Tyr Arg Asp Leu Lys Pro Glu
165 170 175
Page 2



<223> Description of Artificial Sequence:priner for the cyclophilin

Fi gene <400> 9 actgaagcac tacgggcctg <210> 10 <211> 19 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: prinmer for the Page cyclophilin B
genesequencel i sting-frclts <400> 10 agccgttggt gtctttgeccl9 <210> 11
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Description
of Artificial sequence:priner ¥egrenchéi spies-Eaclgéne <400> 11 agaggcat cg
ct ggt t caagre2llr L di? as? Aty add 12133 ANA yR2d3P i Wi bRk @&hy Sequence
<220> 180 185 190

Phe Ala Lys Leu val

Lys
195

Asp Arg Thr Trp Thr Leu Cys
200 205

Gly Thr Pro

Glu Tyr
210

val Asp
225

Phe Pro

val Ile Gln Ala

215
Gly Ile

Leu Ala Pro Glu Ser Lys g;% His Gly Arg

ITe Phe Glu Met
235

Phe Gly Ile Tyr

Ala Leu
230

Phe Asp

Trp Trp Leu Leu Ser

Gly
240

Pro Phe Asp Asn Pro Gln Lys Ile

Leu Ala

Thr Gly

<210> 3
<211> 2350
<212> DNA

Gly

Arg
275

245

Lys
260

Met Met

Leu Tyr

Phe Pro

<213> Artificial sequence

<220>
<223>

250

His Leu

sequence of human PRKX CDNA

<400> 3

gccgceccagce
agagcgcgca
ccgggaagcc
ccccatggag
ggcggaggag
ggagccgcect
gttcgggegg
gatgagcatt
tgtcctgaag
gcgcecttectc
c€aaccggggg
catcgagtac
gctggatagg
caggacttgg
gggccacgga
ggggtttcct
Caaaatagat
cgtggttgac
tcatcggtgg
catcgtgccc
tgactgggac
aggacaggag
tgcacctaag
tctctgtacc
ttatttaagc
ttttatctta
taagtttata
tgtgtgtgtg
tatggcagat
atttttattt
atgttgcatg
atcatgggga
aaaagaagaa
cattgaagtt
atttcatctg

cattgtcccc
tggggagcct
cggctccecy
gcgcccgggce
acccccgacg
gtgtacagcc
gtgcacctgg
cctgacgtca
gaagtcagcc
tacatgctca
cgcttctcca
ctgcactcca
gatggccaca
accctctgtg
agggccgtgg
ccgttttttg
ttccccagac
agaacaaggc
ttcecgetecg
aagatagctg
acagccgegce
ctcacatctg
cagaccagaa
tgtgtgtata
aactggaatt
tcctttagtg
agtttgaact
tgtgtgtgtg
gcacagaaat
ttcaatttgt
cattaaaaaa
ggtctacctt
acaaagaggg
gttggaggaa
agctggatgce

gtcgctccgt
ctgttgatgc
agcgctccgg
tggcccaggc
gggcgeccgc
tgcaggactt
tgaaggagaa
tccgcctaaa
acccgttect
tggagtacgt
gcaccacggg
aagagatcgt
ttaagctcac
gaacacccga
actggtgggc
atgacaaccc
atttggattt
gattaggaaa
tggactggga
gtgacggcga
ccgtgccgea
gaagaaacag
gcaaaatgtc
gaaatagatt
ccacactgta
ttgtgttcct
ggacttgttc
tgtgtgtgtg
tgtgcagtga
tttttcaaaa
aatcatctca
cagtatcttt
gaagatatgg
tgtactgtat
agtggcttgt

cagccgcegcec
cgcecgceegeg
cctggcccgg
ggccgeggceg
gctctgcecec
tgacacgctg
gacagccaag
gcaggagcaa
catcaggctg
gccgggcggce
gctcttctac
ctacagggac
ggactttggg
gtacctagcc
cctcggeatc
gtttggcatt
ccatgtaaaa
catgaagaac
agctgtteccg
cacttccaac
gaaggattta
gaagattgga
ttcttcacgg
agagcacagt
ggaaggtttt
actgtgatgt
gattataacc
tgtatgcctg
tgtaaatgtt
atctcttctc
catgcatttt
agtgcttctt
gagcgaattt
ttaaaaaaac
tcctatagtc

Page 3

Asp Phe

Description of Artificial Sequence:nucleotide

ggaccgcgca
ccgeecteeg
tgccccggac
gagagcgact
agccctgagg
gccaccgtgg
catttcttcg
cacgtacaca
ttctggacgt
gagctcttca
tctgcagaga
ttgaagccag
ttcgccaaga
cccgaagtca
ctgatattcg
tatcagaaaa
gacctcatta
ggggcgaatg
cagagaaaac
ttcgaaactt
gaaatcttca
atctgcctgg
cataaggaca
tgaaattcat
gaaaattgtt
cttggttttt
acaaattgtg
tgtgtatata
catactttac
ggggacaaca
atagttttgg
acctggtaac
attccaagaa
cttctgtgac
ccagcacttt

255

His val Lys
270

ccaggaggcg
aggctgcgtc
ctgagtgcgt
cccgcaaggt
cgctgtcgec
gcactgggac
ccctcaaggt
atgagaagtc
ggcatgacga
gctacctgcg
tcatctgtgc
agaacatcct
agctggtaga
ttcagagcaa
agatgctttc
ttcttgcagg
agaaactgct
atgtgaagca
tgaagcctcc
accctgagaa
agaatttctg
aacaaagaac
tctccacttt
ggaactggca
tggttgtaga
gtcatagact
tgtgtgtgtg
tagaagtcat
agagcctata
tctgaagggt
ggaagaaaat
ttgagacttt
tctacaatga
acattcaaaa

gggaggctga

1980
2040
2100



dddaaaaaada

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

<220>
<223>

4
895
DNA

<223> Description of Artificial
<400> 12 gtacatcggg caaaattggt g Page 6

Sequence: prinmer for the pka-C3 gene

sequencelisting-frclts

ggtgggtgga ttgcttgagc ccaggagttg gagaccagtc tgggaaacgt
catctctaca aaatacaaaa aaattagccg ggcatggtgg cacgtgagtg
tactcaggag gctgagatga gaggatcact tgagcctggg gaggtccagg
ccgagatcac accactgcat tccagectgg gtgacagagt gagaccctgt

Artificial Sequence

sequence of human PRKY CDNA

<400> 4

ggacctgagt
aactcccgag
gaggcgcggt
atgggcactg
ttcgcectca
cacaatgaga
acgtggcatg
ttcagctacc
gagatcatct
ccggagaaca
aagaagctgg
gtcattcaga
ttcgagatgce
aaaattcttg
cgaatgatgt

<210> 5
<211> 1077
<212> DNA

gcctceccat
aggtgacgga
cgccggaggc
ggacgttcgg
aggtgatgag
agtctgtcct
aggagcgett
tgcgcaaccg
gtgccattga
tcctgctgga
tagacaggac
gcaagggcca
tttcggggtt
caggcaaact
gaaacaccat

ggaggcgecc
ggatgccgec
gcctgectac
gcgggtgcac
cattcccgac
gaaggaagtc
cctctacatg
ggggcacttc
gtacctgcac

tagggatggt
ttggaccctc

cggaagggcc
tcctccattt
atatttcccc
cggtggttcc

<213> Artificial Sequence

<220>
<223>

gggccggecc
gactgggcgc
cgcctgcagg
ctggtgaagg
gtcatccgcc
agccacccgt
ctcatggagt
tccagcacca
tccaaggaga
cacatcaagc
tgtggaacac
gtggactggt
tttgatgaca
agacatttgg
gctccgtgga

Description of Artificial Sequence:nucleotide

aggcggcecgce
ccgegetctg
actgcgacgc
agaagacagc
ggaagcagga
tcctcatcag
atgtgccggg
cggggctctt
tcgtctacag
tcacggactt
ccgagtacct
gggcectegg
acccgtttgg
atttccatgt
ctggaaagct

Description of Artificial Sequence:coding

nucleotide sequence of human PRKX cDNA

<400> 5

atggaggcgc
gaggagaccc
ccgectgtgt
gggcgggtgce
agcattcctg
ctgaaggaag
ttcctctaca
€gggggcgcet
gagtacctgc
gatagggatg
acttggaccc
cacggaaggg
tttcctecgt
atagatttcc
gttgacagaa
cggtggttcc
gtgcccaaga
tgggacacag

<210> 6
<211> 834
<212> DNA

ccgggetgge
ccgacggggc
acagcctgca

acctggtgaa
acgtcatccg
tcagccaccc
tgctcatgga
tctccagcac
actccaaaga
gccacattaa
tctgtggaac
ccgtggactg
tttttgatga
ccagacattt
caaggcgatt
gctccgtgga
tagctggtga
ccgcgeccgt

ccaggcggcc
gcccgegetce
ggactttgac
ggagaagaca
cctaaagcag
gttcctcatc
gtacgtgccg
cacggggctc
gatcgtctac
gctcacggac
acccgagtac
gtgggccctc
caacccgttt
ggatttccat
aggaaacatg
ctgggaagct
cggcgacact
gccgcagaag

<213> Artificial Sequence

gcggcggaga
tgccccagece
acgctggcca
gccaagcatt
gagcaacacg
aggctgttct
ggcggcgagce
ttctactctg
agggacttga
tttgggttcg
ctagcccccg
ggcatcctga
ggcatttatc
gtaaaagacc
aagaacgggy
gttccgcaga
tccaacttcg
gatttagaaa

Page 4

gcgactcccg
ctgaggcgct
ccgtgggcac
tcttcgcect
tacacaatga
ggacgtggca
tcttcagcta
cagagatcat
agccagagaa
ccaagaagct
aagtcattca
tattcgagat
agaaaattct
tcattaagaa
cgaatgatgt
gaaaactgaa
aaacttaccc
tcttcaagaa

ggtgagacct
tagtctcagc
ccgcagtgat
ccaaaaaaaa

ggcggagagc
ccccagcccc
gctggtcacc
caagcatttc
gcagcacgtg
gctgttctgg
tggcgagctc
ctactctgcg
ggatttgaag
tgggtttgcc
agcccccgaa
catcctgata
catttatcag
aaaaacgggg
gttcc

caaggtggcg
gtcgccggag
tgggacgttc
caaggtgatg
gaagtctgtc
tgacgagcgce
cctgcgeaac
ctgtgccatc
catcctgctg
ggtagacagg
gagcaagggc
gctttcgggg
tgcaggcaaa
actgctcgtg
gaagcatcat
gcctcccatce
tgagaatgac
tttctga

2160
2220
2280
2340
2350



<220>

sequencelisting-frclts

<223> pescription of Artificial sequence:coding

nucleotide sequence of human PRKY CDNA

<400> 6

atggaggcgce
gaggatgccg
gcgcctgect
gggcgggtge
agcattcccg
ctgaaggaag
ttcctctaca
cgggggcact
gagtacctgc
gatagggatg
acttggaccc
cacggaaggg
tttcctccat
ctatatttcc

<210> 7
<211> 23
<212> DNA

ccgggccggce
ccgactgggce
accgcctgeca
acctggtgaa
acgtcatccg
tcagccaccc
tgctcatgga
tctccagceac
actccaagga
gtcacatcaa
tctgtggaac
ccgtggactg
tttttgatga
ccagacattt

ccaggcggec
gcecgegctce
ggactgcgac
ggagaagaca
ccggaagcag
gttcctcatc
gtatgtgccg
cacggggctc
gatcgtctac
gctcacggac
acccgagtac
gtgggccctc
caacccgttt
ggatttccat

<213> Artificial Sequence

<220>
<223>
PRKX

<400> 7

gene

tggggaggtc taccttcagt atc

<210> 8
<211> 21
<212> DNA
<213>

<220>
<223>
PRKX

<400> 8

gene

Artificial Sequence

gggaagatat gggagcgaat t

<210> 9
<211> 20
<212> DNA
<213>

<220>
<223>

cyclop

<400> 9

actgaagcac tacgggcctg

<210> 10
<211> 19
<212> DNA

Artificial sequence

<213> Artificial Sequence

<220>

gcggcggaga
tgccccagec
gcgctggtca
gccaagcatt
gagcagcacg
aggctgttct
ggtggcgagc
ttctactctg
agggatttga
tttgggtttg
ctagcccccg
ggcatcctga
ggcatttatc
gtaaaaacgg

gcaactcccg
ccgaggcgeg
ccatgggcac
tcttcgcect
tgcacaatga
ggacgtggca
tcttcagcta
cggagatcat
agccggagaa
ccaagaagct
aagtcattca
tattcgagat
agaaaattct
ggcgaatgat

agaggtgacg
gtcgccggag
tgggacgttc
caaggtgatg
gaagtctgtc
tgaggagcgc
cctgcgcaac
ctgtgccatt
catcctgctg
ggtagacagg
gagcaagggc
gctttcgggg
tgcaggcaaa

gtga

Description of Artificial Sequence:primer for the

Description of Artificial Sequence:primer for the

Descriﬁgign of Artificial sequence:primer for the
ilin B gene

<223> Description of Artificial Sequence:primer for the

Page 5

60

120
180
240
300
360
420
480
540

660
720
780
834

23

21

20



sequencelisting-frclts
cyclophilin B gene

<400> 10
agccgttggt gtctttgcc 19
<210> 11
<211> 20
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence:primer for the
pka-C3 gene
<400> 11
agaggcatcg ctggttcaag 20
<210> 12
<211> 21
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence:primer for the
pka-C3 gene
<400> 12
gtacatcggg caaaattggt g 21

Page 6
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