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DISEASES RELATED APPLICATIONS 5The present application claims the benefit of U.S. Provisional
Application 60/929,706 filed July 10, 2007, the disclosure of which is incorporated herein by reference, |
BACKGROUNIZOE5%4 is a Type | transmembrane glycoprotein expresSed¥Waogiiizameevery cell in
the vertebrate body. CD44 is a cell surface adhesion molecule, which has been shown to be involved
in various processes, such as in cell trafficking, cell migration, cell homing, cell-cell interactions and
cell-matrix interactions. The N-terminus of CD44 includes the extracellular ligand-binding domain of
the molecule. Various ligands are known to interact with CD44. 15 Hyaluronic acid (HA) is the
principal ligan@B#¢ SPL iK1 aKe &I NSNS T BSBDTA N ERALVE S SK, AHS 990, 61:
1303-13, Peach et. al., J Cell Biol 1993, 122:257-64), however, additional extracellular matrix (ECM)
components (such as Iamlnln collagen, flbronectln and chondroitin sulfate (Jalkanen et. al., J Cell Biol
1992, 116:817-25, Faassen et. al., J GElLRidEIDY EAPIONS as well as non-ECM constituents
(mucosal vascular addressin, serglycm 20 osteopontln and class Il invariant chain), E-and L-selectin
(Dimitroff et. al., PNAS 2000, 97:13841-6 and Dimitroff et. al. , J Cell Bjol 2001, 153:1277- 86) and
aggrecan (Fujimbto BESER ARPHFFHOM G100 11 82388 66) iy KIS TR ARRNGH RBP4’ Pceptor.
Marked aggetiulatioRodC Bé4iiandisembtines hyaluponiecdtideiistgetdeted:¢n areas of intensive cell
migration and cell proliferation, such as in wound healing, tissue remodeling, inflammation (including
auto 25 inflammation), morphogenesis and carcmogene5|s The juxtamembrane portion of the
cytoplasmic tail of CD44 binds to members Bafhaleditiradixin-moesin (ERM) family of actin linker
molecules, thus providing a connection between cell surface bound CD44 and the actin cytoskeleton
(Tsukita et. al., J Cell Biol 1994, 126: 391-401), thus establlshlngﬁién e basis @or CD44- e endent
~cellutdr motlllty GRS S06078BY S IFBERPSS 085S D 5an XSS tinY B the Y8 digs, 'Eh@eCD44
locus containshato b caiidg exeanselFaudxamglesitre iloirale, O\mﬁfélhgl&rsehmlwﬂnewm totatof 19 ;
exons, WhiedReMPvsR DA dEne NEkdes 2R PahRudhe ePRa Rk MAthREclaselipd into two
classes: constant €xons an varla e exons. The constant xons o human and mouse include .
exons C1igBrattipies S lintg Bl d Be@6IOT at the B-teminia hrdéhdbdladsr isecsbacalleldconstant

rztelgllozn2§503géﬁaé%£%ﬁ{ QI&F!&@J& B@fr f}gﬂﬁ@eéggg 6%1&%1%51%51_%%]%&@' td“ﬁ%&ﬁ@tcxﬁﬂ%ﬁ%dl%ﬁ
creaton et. a iol Che e re ed in the
middlé of TR HIBRE AR A iz tRePd '}ij‘?f%g# 4% éé i?é"\?X %81%%$ r!ﬁﬁ?%e (exons
VI-V)0). The vanible. wpﬁsmm&Idéfoﬂibm/.’arPabrké eegubnls(hﬂ@ﬂ&ﬂfhel padin7Gdlebodarvepecies
expressed A el s s iR amalonpial. L OO (RlSDRAmer RAS PO

which is the %ortest orm o CD44 and IS énco A (messenger ribonucleic acid

consistingrbsedeie rdee digianee gond. Q&éﬁtﬁiﬁl&ﬁﬁﬁ‘fe‘r%g toRbiRizassts bf Yariabrd! &8{15 in the

MRNA resulfs in g auriad ok Q@ﬂ“a§F}ltﬁﬂB@D!aéﬁﬁs(iﬁQMV@ﬁ@Mdﬁw%déh@u REaesiE WadigadMicrobiol
Immunol 1993 184:47- 63 ever, alth thedo m&ﬁre th 1,00 |nd|V|d %)égce variants
re

mayHe protoReR thida a%fn UK S &L ANIRANT dfe dOERprassed in one
tissue or cEl1BAFE; ma&xmmms Eﬁle et erﬁdmﬁl(féﬁbia’rﬁrﬂé} Mld@tgﬁt'cah (fabrGlinetviéd 2002,

139: 59- G%t%%%saoﬁ& B3138s %%é‘&&ey&cl% Valiqus Lircumsiancesandconditions, splicing
patterns of CD44 are often altered suc as for example in Gunthert et. al., CeII 1991, 65:13-24; Heider

et. al., J CHICBYH- Pod3omstimeshuduimnis arigaibictoriod|in exavel Risastsos snigpsonendeeha

tranSC“pt%MﬁEr%ﬁr%Uﬁe%Whlﬁho%@ﬁt&iéhm%dltﬂm@l e¥@Bg:iaL examplaatinisKippRdiexonsV3, V5, V6
and V7 are% own.to be ex%lessed by a%tlvated hocyt and etas%?]tlc vari nts offtumor cells

(Nadtet Al ERVREGeIiMP Ry & S0 7™ 9C§§c}n eIS e ce § choice™d ran&:[% Splice vafiant is the
main deterpopbastfordfiebifdingtattinity (ieodies ef tak carExp Ntae OS5 8RN FamiStahiehkovic et. al.

Embo J 1990 10; 34318 %x?u\éa;;}odﬁ&ygg%héémﬁ'%@%@h%'apgyﬁa&eﬁoma 199921441 35-144).

Expression of various Cbh44 4 splice variants in several disease conditions, such as autoimmune

diseases, %l@iﬁ‘@%@éﬁ}@tﬁﬁ Heer Sroh&idd!8%% %&?gé’t%ﬁ’%tﬁ%%ﬁﬁégg@%&he basis for

CD44-dependent celinlar motility.
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treatment in such diseases. Monoclonal antibodies (mAbs) directed against various variant 30 regions
of CD44 were suggested as potential agents for treatment of autoimmune diseases. Reber et. al.
describe mAbs directed against metastasis-specific variants of CD44V surface WO 2009/007934
PCT/182008}52P88%8Pbtein of a rat pancreatic adenocarcinoma (Reber®&tTaB2ME4E R cer, 1990,
46:919-27). AntiCD44 monoclonal antibodies, which inhibit T-cell proliferation, were also provided for
treatment of various autoimmune diseases (Rothman et. al. J Immunol. 1991 147:2493-9). Monoclonal
antibodies specific for variant forms of CD44 containing exon v6 were also reported as being 5 useful
for diagnosing lymphoma (Ristamaki et. al. Blood, 1994, 84:238-43). In addition, it has been reported
(Haynes et. al. APenemdiTeria he, spogies. 3e LU eppstap aéin ANt o P o4 Hotsaieptide or

derivativegambg dssethiardipatinguvasious: Ao imnLTie, diserses wdaddapressiomiuals@a known
target for anti-tumor and anti-inflammatoyy therapies. Experiments in animals have shown that
targeting 8?‘?5‘541%?/ %ﬁﬂ‘?ﬁo"éi&é%ﬁﬁéaén‘é% gﬁ@f&é’@ ant‘a:g”&%%ﬁ?ﬁgIeci%gtﬁ?gt{éjl{rolgsrﬁgark\éa&i?/bﬁgduce the
malignanteaotivitibis chvasiousaeaf Iwnbpmniwhmmate@@seam various @I@dﬁﬁm@nﬁdﬂefbased _
thefag'gg %g%;%gh%gg'&%%%%mﬁ%ﬁé@@ fave.barn &%{m%gioﬁg ch @pgegsribashfar gxample in

usS 6,1 5,990,299. There is some evidence that CD44 and some of its splice variants
are involvBHS 18KutbimbAlefetaridlgath sheNartticetrits rstodfeal Hlsbithsrs, SSERaras 16hekample,
Multiple SglgrqsisiM&)andsHumas. J-celidwaphadroniss rkSdyee: ligHId MiBinassatiatetlecule

myelopathy/tropical spastic paraparesis (HAM/TSP). Studies of a mice strain wit rimental |
Allergic Eﬁﬂéﬂﬁﬂ@&%ﬁﬁ?fﬁﬂéﬁ?@&jggﬁ?f?w&%@sag#gﬁiﬁ%{gﬁn%ondreri“c}ﬁ ﬁfff;s)lg g?%ioé?f,eshow that
CD44 is incuiekld ixviverendgliter celly siabbundions wflabfhalbry resionsi¢sdegebedts 20mtssadCell Biol.
1993,,122;1067- 1/ Monanuciearcalls sbish-expressingicRadd ¢ salice variantvers detected in

the spinal cord of RAE mice (Laman et. al., Mult Sclef 1998, 4:147-53). Animals vaccinated with
CD44V3-Vaoskoien HevetbsderdigniticaimsgdeddseveRd R ABSHiRaereoRqmarsdasrisHasa cinated

animals oenimas, vaceinatad withCDddsreloNA: (Grrimetoalbhidkiitelrol SaiBR0Z 2581 1%e26). In
Vivo treat%with an antibody against CD44s did no% aj’éebcg 2V5 gg\ge%ggqr?%but%det?tn quqreregs
combined THRMERE it AnTBoHIed againsting iSotorms containing the variable regions 6, 7 and 10
(CD44V6, Nizrabid b )ureldLited thé4iseasdiberden dthesigeimBlyofyaneantban dL0Nindigdat. 1998,
4:147:53) lice JAHMANLCEL be@lﬂb@&f@ﬂg% UStYRe:h (H Thids NvASSOGiRigAayRlonatanitraRical
spastic 30paraparesis (HAM/TSP) is caused by HTLV-I infection and characterized hy spastic
paraparesté-§RRISIFRIER) R HINE RSN Pp i A& (IEIR T T N AR SE B A P LRIRARE T BU 2 T-cell WO
2009/007934Rs. T8 2008/ 0527 86 Fnfiliaton BAICD44. splce vasiant svkich-¢ontaiméediredbeonnection
between exons V6 and V]|O 44V6/V10) was fou e frequentl I ' ' al blood
mononucl&AFERTE"S Spaérﬁie% é%%%ﬁ’i‘?@é? ? A 582%5 %fae{ﬁ P%{fé%%ﬁﬁﬂ%ﬁ?%%g%@gﬁ{7) These
findings leGuatispeeukdticiethttthes¥:6pv20 Heoreaising -IynisHdeipleP87e RNE20 Fighatenttotthe CNS

with 5ease evep,at eady s§ages ofsthe)disease (Matshiola et AbroliN ey oM MuHHR: 2RI HAP: 1-7).

The "classic" neurodegenerative disorders (such as Alzheimer's diseasbe (%Ié), P%\r;;inso,n's giseases
(PD) and RS- A SPRSIZIEIAY 8)Y ard S onE& VB A B FaSEiVE AHH #réversible
severely digaplingdiseasastAdditionahnnoof auiaimetisngaor et al, Crit Rev Clin Lab Sci, 2002,

39:527-79). The cell's choice of the CD44 splice variant is the main determinant for the binding
affinity (Lesley et. al., ] Exp Med 1995 182:431-7, Stamenkovic et. al. Embo J 1991 10: 343-§,
25  Van der Voort et al., Biochem Biophys Res Commun 1995 214: 135-144).

Expression of various CD44 splice variants in several disease conditions, such as
autoimmune diseases, was studied and has been proposed as a target for both diagnoses and
treatment in such diseases. Monoclonal antibodies {mAbs) directed against varjous variant

30  regions of CD44 were suggested as potential agents for treatment of autoimmune diseases.

Reber et. al. describe mAbs directed against metastasis-specific variants of CD44V surface




10 neurodegenerative disorders may include, for example, motor neuron disorders (MND), such as, for
example, but not limited to: primary lateral sclerosis (PLS) and Spinal Muscular Atrophy (SMA).
Alzheimer's disease (AD) is characterized by progressive mental and cognitive deterioration with
consequent YoPagid 884amyloid plagues, neurofibrillary tangles, gliosis d{eFABIMEAAL186s. The
disease occurs in both genetic and sporadic forms whose clinical course and 15 pathological features
are quite similar. Three genes have been identified to date which, when mutated, cause an autosomal |
dominant form of Alzheimer's disease. These genes encode the Amyloid Protein Precursor (APP) and |
two structurally and functionally related proteins, presenilin-1 (PS1) and presenilin-2 (PS2). Mutations
in any of tREiRee! BrfcipscesHa reenprateiBifie Prakessing GFAPRngR; alrg?ﬁt%%%n%w patftiray that
produces AmucigRaeRiideRd(AIR R AMIBe ReiFdangrpeptda hatdsidbe primanieemponent

of amyloid plaque in Alzheimer's diseasg. Amyotraphic Lateral Sclerosi S).is a progressive
lethal neufold '@gls(ﬂ%té’é{%“ﬁﬁe‘iﬁﬁﬁ%nﬁg%hﬁ% i?'f)‘/e%eﬁsp T@&‘%@O?ég&p%?\)?ggggi d@dwgsoé%rwith ALS
each yearaiilb8d25 epaifis ohenrths feotor ofebiE ¢ elisttiEngemtroMookentarisoenamdnt dgrartually

degenera | uselgs ayhieh they A en and
e v e S e, o o AL e

unknown, 28R 2ep05ferhSuaieessehrd diidhid ntinstiond AR thd Sl 2R BUpE BRI alvatesk gefit (SoD1).

In the lattefomitapipaRDd inducasdemonlladtoromestsmetpineunkiling Rysansnkapwn gain 300f |
toxicity. Selective vulnc-irabil't of motorn?eurons Iike% rises.frf?m a com ination of several
[

mechanisME TRERTuih§ B 8tels WiidoringT ARtoehoh H%alagfliéﬁ’mac B S dStre Hamage WO
2009/007934R@TL BREOBOGAT8C deftotive GRGA At ratispdits, extitotexidigesinstfidigntadwblsth factor
signgling, g%gem;'ﬁxmaﬂ%daeqm%%wgm RAIEISHIRRS IS £APRASEI B damage.insrrted by

non-neuronal neighboring cells, via an inflammatory response that accelerates disease progression
(Boillee etvaiionferlispnuplsogdsshasel sherpririafisectal 2Rt ddedbRaHEn IS 0oo1 S6VaEYS,
Parkinsong,¢liseass.BE s axahispis avkprigressielnesimdegenerative disease caused by a
selective degeneration of dopaminergic neurons in the substantia nigra pars compacta of the brain;
80% of the neurons die of an unknown cause before the symptoms appear. Symptoms include
intermittent trem@hérethe $immosepdorchalzmcelid difficenty infinitiatine: nveverrente 10volve®rimary
Laterl Scieioni{lib ShiP BiRERCHAITKSSURLAISease ChaRctetized DRIOQIRRSY I SALe

weakness in the voluntary muscles. As a motor neuron disease, PLS usually develops when nerve

cells, whichekapitiol (ohtarA mbsae mdvestertt PRISEGBIAte A1 didPTalisifg wdakines idhe ;
muscles they.coatrokrSniaakMuscelanaiapIASMAYPs auteien d& appliediowdribusdisanders, all i
having in common _a genetic cause the manifestation of weakness due s,0ft tor |
neurons of‘ﬂ%géf)%%‘f%(ggﬁ and glrsaﬁl?s‘%g}hh&quﬁﬁ{ﬁk%s%de6%0%5%5'%{5?8?%rﬁgr%{éﬂgcﬁigégagggr@?éh as |
multiple scleresis); FDWhishrthecidrate mmugiisysie mragsis hdaantsenoraloss! (Bepgtittents '

through infijtratiep ohTcabs And 29dymphocKissAtess thablagskaibariecinalassiprice
neurodegenerative disorders the neurons die of an unknown reasan. The role of the neuron-glia i
interactior”aHen TR ASHIRABPHIBEE5 e LTk ‘ﬁ&ﬁr@d‘@ﬁ‘&ﬁér@ti\}gwssecﬂe?ﬁgséblé%f‘? iggested.
Macro andsmigegiat aelishave haen saggestanNa hiavihgpedralgnificanulfistap degenesdtiveiprocesses |
in ALS and respective disease models. The activatio . li icroglial occurs early in
the pathogcé)rl?é’s%éagoW%esbgnd%ggg% %gna g{é%?‘nosr %3Hélﬂesé%c%%%?%%@g%@g%gecﬁi%?r%gnp?&dr%}b’tion (Di

Giorgio et.] afeuNaSNeZf05cE5 2007200 60864 HremBpositdtetn antibeg Nerirst. 206 kimoselict Exp Wi

Med.,2006;38iR33:4¢)rden whO:SlEanBHideRce-ingifiole of stacklisivariantsnl mPddhinAlzheimer
disease, 30Amyotrophic Lateral Sclerosis or Parkinsqn's disease has#)égﬁ%ogded. Irk rimary
4 [

|
cultures of Mot BIEHEERBS, Surta®¥ eXPréSEich End T RRA lelBIs'S olicPHE indERd via

considerably (Laman et. al., Mult, Scler. 1998, 4:147-53).

Human T-cell lymphotropic virus type I (HTLV-I)-associated myelopathy/tropical spastic

30  paraparesis (HAM/TSP) is caused by HTLV-I infection and characterized by spastic paraparesis

and urinary disturbance with perivascular HTLV-I-infected and activated CD4+ T-cell



stimulation with either phorbol ester{PMA), or tumor necrosis factor alpha plus gamma interferon. The
CD44 transcripts produced contain additional exons, including the exon v6, as well as variants of

larger size. However it is not known if such activation occurs in vivo or in humans in the course of
neurodegend&tAeodiE8ases (Haegel et. al, | Cell Biol, 1993, 122:1067- SPLAENesIEaRzation of
CD44s was investigated by immunohistochemistry in postmortem human brain tissue of control
subjects and patients with Alzheimer's disease. In gray matter, it was found to be associated with

some astrocytes of both protoplasmic and fibrous morphology. In the Alzheimer's disease brain, the
number of CD44 positive astrocytes increased dramatically. CD44 may be an important adhesion
molecule fofithetimn astrée)fié mbresesant AkidnsaetiaR OB ERNRES 1993w 3XM0 B0 However, it |

is not knowmgf eglls eXpressing fliithPactisinala:in é&aﬁa&ewe@r@%ﬁmwmmﬁd%@engevent
neurodegeneration. No CD44 splice variants were descrlbed these ?lsegseﬁh ggIVEV RY The
UiStrated'in corjtmth

following é’ﬁ%ﬁﬁﬁe‘?ﬁ?ﬁ%%@%éMﬁﬁ@%& Ahe (O SRIBBE SR ?I RERilH systems,
tools and methodativhidrate: Weanttebesenemiptappanttiliustebive; migotdimitinbeiS€opeh In various :
embogiments 208.PLNY'G:0LNe bave:dessiibad. prohiemR A0AKRRECAiRLYGR oy eliminated
while dtheF embodiments are directed to ot advantage$ or improvements. ~ According to a first
aspect, there is provided a method of diagnosing or monitoring neurodegenerative disease in a

patient, comprising.detgsling t%&&@é@éﬁfﬁad@vet&m@u%&aew in)Zhkiglagicalisampleagfithe
patient, wherein - said nucleic_acid comprlsesg gg&%}%;z nucle%%d%%)sequ nee havmg at least 90%
identity to TR 5 PHTRIE (fofdl T OBHRRRRAY 6?&??&8 '846-825 of
SEQ ID Nfaresnrdinate sit3:888 obSBE DANGrbnrodidmeates 639i9000f SEQaB»NGukicor any
comhipatign Accgggexwefﬁ Qomr%'%%@%@Wf&?%%&%emt&@ql&é&%@émqm@ﬁeaeﬂ%atwe

disease. Ing to a second aspect, there Is prowde a method of diagnosing or monitoring

neurodegdprepaavelaideneiniRipstivnrinmbdrg deleesiid the) ekprevdish VrerpalypERRYE in a
biological gampje oAthepatientivherainsaid Robiertidel ivselestiedsiiemagriouncaagisting of a

contiguous amino acid se uence hayl at least 90% identity to at least, 10 amino agid to coprdinates |
214-274 o‘f‘%"é’@rﬁﬁof{léﬁm@ £ E0BTHIAY ‘E’g 2lpp b #R P e Y N‘B"‘Z?“t“’o“b‘d‘ard“n%fees BPASPE of SEQ ID
NO: 6, to eeordinblies. 2T1He 306k SEQ Y M N@h 8smatianydemibitiatiomtehost, avhiereivarcelalated
expfﬁdésionel&% igg%aﬁafgaﬁ%xa?aoag%e'»élmﬁé?avﬁﬁe%f he.nerrodegeneratve disgassimicn, vigording to

a third aspect, there is provided the use of a compaosition comprising a reagent capable of modulating
expressioiBEiSoae R ERPIRIGA eRIsTR Py &intideimseiidiscnte mbHafailre Bradnétficament

for the trealm@aBIOPRFRYEHeRRha @ﬁpmdﬂﬁie'ﬂ@fﬁ@té@diﬁsﬁﬁs%wf@fﬁtfhﬁﬂﬂ@ nugleir peigisselected
from a group copsisti nt| dc}J, tide,se uence haV| st 900/ identity to at least 20
nucleotide teeRBBFdi r?géé e%#@lg % NG %n%58r3nﬁa9 % %‘I’ébel NE: 3, to
coordlnate}ﬁnﬁaﬂyﬁzﬁam‘o%i@glBfl\@@?%hoanomtchmﬂtelm@ﬁ@h%@ dfaSEr@dﬂB:s!\I@n}?iocﬁ Arpecddnbination

there According ta a fourth aspect, there,is p owded the use of a campositi [DRfising a
reag%ogt ca{Agg’le 0%6 ﬁg“ nPa‘i“Dng egiqokr’elgsp o%td& Eﬁo}; g’chw § pr%%}[l e |(ri:tl% ey u%ﬁ:lteure of a

medlcamehtztmntrﬁaildnge@semeventlng a neurodegenerative dlsease wherein the sequence of said
polypeptide is selected from a group consisting of a contiguous amino acid sequence having at least
90% identity to at least 10 amino acid to coordinates 214-274 of SEQ ID NO: 2, to coordinstes

214-275 of SEQAINEF 2t (bin Y Fiu FH6 o SEQRIBRIES S, ?sf%of&wa tegisd 42868 of SEQ 1D
NO: 8, or afwcm@bma&bommefeoéry wmmqui@ \ahﬁffé}easpgﬁbséhamhsmmvwﬁd @arisoldied |
polynucleotide m e, enc hic mprises SE Accordi a sixth
aspe%% thEr&TS &owgéd Ogocomp Jermen V\(f %%gly%?ﬁﬁargtrae%n% ec %%%H e%er%en P lEl&cxc)Jvt(‘ghWhereln

the complérsrent tinst thietpohmie tickesaile 106%=earhislethentanjrol to weaken and waste away,

leading to paralysis and eventually death. The etiology of most ALS cases remains unknown,

but 2% of instances are due to mutations in the Cu/Zn superoxide dismutase gene (SOD1). In
the latter, mutant SOD1 induces non-cell-autonomous motor neuron killing by an unknown gain
30  of toxicity. Selective vulnerability of motor neurons likely arises from a combination of several

mechanisms, including protein misfolding, mitochondrial dysfunction, oxidative damage,




According-to a seventh aspect, there is provided a first polynucleotide derived from the isolated
polynucleotide molecule as defined above, wherein said first polynucleotide comprises a contiguous
first nucleotide sequence having at least 90% identity to nucleotide coordinates 639-825 of SEQ 11D
NO:3. AVELBINGHEHN eighth aspect, there is provided a second polyiftii8atFd dEfved from the
isolated polynucleotide molecule as defined above, wherein said second polynucleotide comprises a
contiguous second nucleotide sequence having at least 90% identity to nucleotide coordinates
639-696 of SEQ ID NO:3. According to a ninth aspect, there is provided a third polynucleotide
derived from the isolated polynucleotide molecule as defined above, wherein said third polynucleotide
comprisesiefestivtigaond treppiicteeieiexdely dredisiviaricistocigridgifpddriaresiiae

coordinates, £69:825:9f Refr| RNRSis enfieeoidiRadmadenmbuaspast iherrisopipvidgebarfiist peptide
derived from the polypeptide as defined above, wherein said first %gtid(:{é%m rises,a contiguous first

amino aci@*dsqVieite HAVATY AT d5 R0 YR 18 B e S RICES SRR Aﬁfz‘?lsal(\)?fz SEO ID NO:4.
Accordingzaarseieveéntithapect thdreridqroeid Edsa266tohd3fefitide derived from the polypeptide as
defined above, wherein said second peptide comprises a contiguous second amino acid sequence
having at least 90% identity to amino acid coordinates 214- 232 of SEQ ID NO:4.  According to a
twelfth aspect, tRarkinse digesgea Bt dspt PHaeia eFd SHOEBHE t BERASEPTHAINS disfrscratsede,
wherein sgid thifd-peplice.compHseadaamMigHo ushind iantnopaitesensad avigcat gast 90%
identity to aming acid coordinates?2_57-275 of SEQ ID NCL?P: Accorc%in to a thirteenth aspect, there
is provided a4 el BEIPRIER A hAGISRHTE YA S TEE FERES DFHTRI B PRESs §%6P O: 5. i
Accordingitol adfourteaittnaspeot, ithibediistprovidda tneccoh pifment iofithiee pofynovtestidle molecule as
defined above, wherein the complement and the polynucleotide are 100% complementary.

According to a fifteenth aspect, there is provided a first polynucleotide derived from the isolated
polynucleotide nfsiegite baieidfifelerapov@ whdfeih 4R RFSIBITHIR ctifers SRRz S¥tiguous

first nuclegtislg.saqrenceih avinadt ieast 90%islentitkdeshucieotide conidinaiea® 3BEBAHMIISEQ 1D
NO:5.  According to a sixteenth aspect, there is provided a second Qynggleotidg q%gvgg from the

isolated pSRIEIE TR MBIEC iR as d&th&e B0V Wher e Saia LeEand poly Rucisotide comprises a
contiguousssetandaiceotideisequerice thayingnarleaspBRYMaentity tomonble Ot covrdiivates
639-636 Oéﬁsgg% 1 Dt d;so{?n%ﬁeglfgfﬂgatﬁn% sevenesnth aspact. there iy rirvidadiadaied or

polynucleo erived from the Isolated polynucleotide molecule as defmed above, wherein said third

polynuclestrRIrEsHipase 085 06 RIGUBIE tAFETH R SR derfiib b DREDH T At least 90% identity to
nucleotide coordinates 772-828 of SEQ ID NO:5. According to an eighteenth aspect, there is

provided a first p, p'ge derived from the polynucleotide as defmed above, wherein said first peptide
comprises a con%‘# Eﬁ‘fé@ﬁ%ﬁ%&“&%‘. ng%rcﬁélljgelﬁ%aé A %/lﬁﬁ%gaastr?étals[f%(s)%/%rf} és ti@%gmﬁlﬁ%i%nc%t
coordinatesi@ibde 27 af SEQHDIND6 neurdeordinepretiuine tbenvthaisbdicttitheré [E-proviged a

~second pel%%%&?@é%%%&%@“a@ﬁmﬁﬂt@ﬁrﬁeﬁ %@%%Q@Q%aéfga%mw&@&@%mw&%

comprises a contiguous second amino acid sequence having at least 90% identity to amino acid
coordin atégmf@ZBQkBP‘S’EQaFB“N@_‘B role of the neuron-glia interaction and the mflammatory process

in classic neurodegenerative diseases has been suggested. Macro and microglial celis have been
suggested in having a role in multistep degenerative processes in ALS and respective disease
models. The activation of astroglial and microglial cells occurs early in the pathogenésis of the
25  disease and seems to greatly influence disease onset and promotion {(Di Giorgio et. al,, Nat

Neurosci. 2007;10:608-614; Esposite et. al. Exp Neurol. 2007; Kim et. al,, Exp Mol Med.
2006;38:333-47).

No clear evidence of the role of specific variants of CD44 in Alzheimer disease,
30  Amyotrophic Lateral Sclerosis or Parkinson’s disease has been provided. In primary cultures of

mouse astrocytes, surface expression and mRNA levels of CD44 could be induced via




According to a twentieth aspect, there is provided a third peptide derived from the polypeptide as
defined above, wherein said third peptide comprises a contiguous third amino acid sequence having at
least 90% identity to amino acid coordinates 258- 276 of SEQ ID NO:6. According to a twenty-first
aspect, there is provided a Kit for diagnosing a neurodegenerative disease, comprising at least one
reagent capable of detecting the expression of a nucleic acid in a biological sample, wherein said
nucleic acid comprises a coritiguous nucleotide sequence having at least 90% identity to at least 20
nucleotides to coordinates 639-822 of: SEQ ID NO: 1, to coordinates 639-825 of SEQ ID NO: 3, to
coordinates 439:8%,ALSEQIDNO. Lo £opingtes A3RH0ARNSE QERNGSH Brasabination

thereof. — According to a twenty-second aspect, there is provided a kit for diagnosing a
neurodegérieratire digedsed CERSFIFHGPEIBES: tHdae AgerRabaIR oFRIEE] EtFECBXfSFeSsion of a |
polypeptidg.in & biplagicat sapaplevReRitesaidspaly Replid e LamPisRSLE QRIGUAHS BMifaracid

sequence having. at least 90%,identity to at least. 10 amjno acids tg coordinat 4-274.0f SEQ 1D R
NO: 2, to CHBRFn IR SPHS 4 BFE ﬁ’f)r:aﬂ\,’ffo&lé%%sre n@?éegéf&l-%’?%c; %%bﬁmoﬁé'%ggééordinates
214-390 of BEQHD N@li&;,timaﬂrﬁ/@@m#bim@ﬂdn}tmﬁm&d by Anmmtmmmmwmbmm@nw there are
provided GRud splseaaPisphosa.cxpiest s Alevaled i biglog RLsamples-abialned fom
patients dl_agnoseé with ¢ assical neurode.generative diseases such as Amyotrophic Lateral Sclerosis
(ALS) andwalzfraimdap disesseigab it fsarec s dptics vhamtoplemictnsEhners fRmEMREthat

contain a gingleAakiantexen-Arsneyehvatiants sotpaviouslydessthed inthatemdadtiagrprovided
0D44 polﬁptides, olynucleotides $nqodin the sc%me and antibodies and ol'%{“i}nucleotid s directed
g 2

thereagainse dmen Rr-4PHEREERAPERn SRS rgWSﬁs“‘B?%%Fo%ré’ﬁ%Eﬁ%Sr ghaskds wo
20091007 384ilP €3/ 118200&052936). Hovksenrdizgite isowe Emdibdinpesstsngiepd4pprionijeedm method

of diagnosing or monitoring neurqdegenerati i i ient; t ' ecting the
expressioﬁ%%?%sff Wﬁé?%glé) %acﬁ%qllﬁﬁgrﬁ(%%%% sggﬁ%%eg? t %ﬁéﬁieﬁ?%ﬁ%gﬁ%&%ﬁ%ﬁg %cludes a
contiguousascrihedtinighseglienases being at least 90% homologous to at least 20 nucleotides of SEQ ID
NO 1, 5 SEQ ID NO:3, SEQ ID NO:5, SEQID NO:?, or any combination thereof According to
further embodiments, the contiguous nucleotide sequence being at least 90% homologous to at least
20 nucleotides of SEQ ID NO: | may include: a contiguous nucleotide sequence being at least 90%
homologous to coordinates 1-1212 of SEQ ID.NQO.1,a 1Q contiguous nucleotide sequence being at
least’d0% homologous to coordinates 639-8226H Ceds NO:1, a contiguous nucleotide sequence
being at least 90% homologous to coordinates 639- 696 of SEQ ID NO:1, a contiguous nucleotide
sequence being at least 90% homologous to coordinates 766-822 of SEQ ID NO:1, of any combination
thereof The contifuousinudtentite sdigusrcernkinipattic dstred/atrofrtogeds todat lwage20 mucleotides
Of SEQ 15 Bty H(%E#&!rﬁ?ft@o‘%@Qﬁ'@%%H%@HGJ&BH%%SI%Q%QE%P%%@E@%EQQ%&%U&?IOQOUS to

coordinates of SEQ ID NO:3, a contiguous nucleotide sequence being at least 90%
homologonsttértsingifae s 3dersi §F SOPHINTES B NGt os e ARJTIEKETGe AEePEEIRg at least
90% HPMaleaoysiorsaREdinatas38-6 9610 SEQ:  BdVadidasortighessdnucientidesagence being at
least 90% homologous to coordinates 769-825 of SEQ ID NO:3, or any combination thereof. 20 The
contiguoué’ﬁ?ﬁ?l‘g’é‘fﬁﬁssequence being at least 90% homologous to at least 20 nucleotides of SEQ ID
NO:5 may include: a contiguous nucleotide sequence being at least 90% homologous to coordinates
1-1218 of SEQ ID NO:5, a co%i%;ﬁu,ous n‘%céemidt% sequence being at Iet-ast 90% homolo ou;ito ,
coordirfaf8T B39 3285F ERCF IBNE B Cotigtiots NIGEHNe SERIEHEE bARE SesET g5 asc n 8
hopaddolg cuspitsiog drtirtte £:6 8868600 SE O IDvWNEIGaaddoatigeiogisahersiobticfd2 Batsguehersibeing at
least 90% hompigenstaPesRipALes # dArSaR &f RERIRINQRAL A% SIPIBAIUAIh eIl T ey
contiguous nyglgotiflg seauaBe e ReEiALIRaHR%% hPRINPEINSI0 RliRRahalNHsieesides Ot SES ID
NO: 7 may inglode: @semiiguoysongmiestideequuriase, keingiaklieass ddohamelaogyie. sogrdinates
14290 of SEQokhbetidna aRptisrioushBHEleolide sRAbRACERBjagAhIeastH0% hepRIAgAUSIP he
coordinates 639-806:ehSiRel Bid¥43:7, a contiguous 30 nucleotide sequence being at least 90%
homologous to coordinates 639-696 of SEQ ID NO:7, a ‘

5
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WO 2009/007934PCT/132008/052786 contiguous nucleotide sequence being at least 90%
homologous to coordinates 844-900 of SEQ ID NO:?, or any combination thereof According to
further embodiments, the neurodegenerative disease may include 5Amyotrophic Lateral Sclerosis
(ALS), Parkinson's disease (PD), Alzheimer's disease (AD), Primary Lateral Sclerosis (PLS), Spinal
Muscular Atrophy (SKERY bt et CORBRMAREHer8BF e 15 RECGHiAG B fdrcadeitiiAgr efbdaiments, the
biological samPRPAHYIRCHGHE" ‘t@é‘,ﬁaﬁ%ﬁ 3S£ﬁfi|6§;§§:ffb‘?8ffo?°éﬁv§’/réﬂﬁﬁaﬁ% BHRReREOTRGesson
According to faftAeITR5BH TS, Rl RIS SBIPIEVRY bt i HiRfei® ATE e he detected b
determining expressifitcsSFlTcEsBOMY & STERCRIRIIRR & GotRI By i RRA R G5 & At

may further indkrde $88kaifisgtine IRRALERSH h ARG SarRips t%lcféigéti AR fevel ©
expressed by m@mczééﬂ'?ﬁSOf SQ@C@%?&HO ef%&?ﬁmig%%bﬁg’é n 2 | (o) ’légel
of the RNA masphrigetes: Pl HERLD I REAHDH PRRTARE ST rafSetta &l PER
(RT-PCR), NoRFesassBinicrd At aaid potRSKS A RBGBHYAR TR SR s Ens AT ER Si5H 8 vel of the RNA

may be detected by hybridization to an oligonucleotide. The oligonucleotide may include 20
deoxyribonucleic acid (D&, RNA.omplemensaty, deexyribgruclaisaasisl (Db, anprmitaNA,
synthetic oligopyglgeticies @rranysREbinsioe theseafatin gAsgrEdiigdmsomernibodimaht8Niare is
provided a methad & dingaosiagiy Mmonhitoring newnddegenerfitive diseaseninfarpéientatwemeathod
includes detecting e SXRressian Rk 8ea5rE0l pRRlide inarkislegicabsaionisiotiheipatie o herein
said polypeptidg is.selectes frepdaraymibrbintiudes aeoriigioy sarsisp 2% RRatsnce hdingtatd
least 90% homalogousiio at leastiiRanire acidpSEREDINNIQ; 2o SRoRHRME34,BEQIISENID 60:
SEQ ID NO: 8, 9rigny samaiaaton dhe el RYADBNIE) 10 dosiisamlsadioEnts, SBQ rguoysramyno
acid sequence pgingakilaasl-80% homologous to at least 10 amino acid of SEQ ID NO: 2 may include
a contiguous amino WO 2009/(107934PCT/11324108/052786 acid sequence being at least 90%
homologous to amino acid coordinates 1-403.of SEQ ID NO:2, a contiguous amino acid sequence
being at least 90% homalegausie aminewreidepesdinates 21 4r3vdiel SEQER NQ Zmrentiguous
amino acid segueprieibeiag aideast H0P6: bamnelogous toramite acith coardinates 214232 of SEQ ID
NO:2, a contigubyseaniieo ackk sequeficeubeinf) at® (B asn@0Yd o mologeus tpramsimaracid coordinates
256-274 of SEQ IR rAfaneasebinatien thereefubhecstsiglQoulyamini dciskhegdeine beirgrat
least 90% homglegans i at easifuamine@aiddieGRQIDHNGNE mdyaincHte idanngiguatideasnind
acid sequencehginaal leassRa%k-RemolbyPLstSRONIMD Héld TaordinadasbADIHH7S BOSEOND 6 0a
contiguous arging a&igEeauence-being SERAS! Bl diamotogiinstte aMMid0GaoiEEMDIINides, 2% 4875
of SEQ ID NOs4aid-eantiguets amino acid sequence being at least 90% homologous to amino acid
. coordinates 214- 232 of SEQ ID NO:4, a contiguous amino acid sequence being at least 90% ,
homologous to amino acid coordinates 257-275 of SEQ ID NO:4, or any combination thereof The
contiguous amino agistselinence g mice detr® Bo%revieiogoissimedelsusBaide madetdlaf. SEQ ID
NO: 6 may iré%ude a contigu ug}amin%sae%ig qeeQes: keing at least 90% homologous to amino acid
15 coordinat&¥ FAGE6F @EY% ﬁ?ﬁ“& a contiguous amino acid sequence being at least 90%
homologous to amino acid coordinates 214-276 of SEQ ID NO:6, a contiguous amino acid sequence
being at least 90% homologous to amino acid coordinates 214-232 of SEQ ID NO:6, a contiguous
amino acid sequenggasitiggto eastBEdpdeaiciegs psotcdhihe awithkoordindtiks ASSnRA60ESEQ ID
NO:6, or any gohabihatiodetherd abFire womtigubs Samitranauicise thegmderivelngtidt 26:1208%90%
‘homologous taibleashifsamino acid of: SEQ ID NO: 8 may include: a contiguous amino acid .
sequence being at least 90% homologous to amino acid coordinates 1-429 of SEQ ID NO:8, a
contiguous amino acid sequence being at least 90% homologous to amino acid coordinates 214-300
of SEQ ID NO:8, a contiguous amino acid sequence being at least 90% homologous to amino acid
coordinates 214-232bHEQ 1D NS thta axnrtiytivus Bmivvideid first polynucleotide derived

from the isolated polynucleotide molecule as deﬁned above, wherein said first

polynucleotide comprises a contiguous first nucleotide sequence having at least 90%

identity to nucleotide coordinates 639-825 of SEQ ID NO:3.
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25 sequence being at least 90% homologous to amino acid coordinates 282-300 of SEQ ID NO:8, or
any combination thereof According to further embodiments, the neurodegenerative disease may
include Amyotrophic Lateral Sclerosis (ALS), Parkinson's disease (PD), Alzheimer's disease (AD),
30Primary Lateral Sclerosis (PLS), Spinal Muscular Atrophy (SMA), or any combination thereof WO
2009/007934PC T/1132008/052786 According to yet additional embodiments, the biological
sample may includea.cells & tissteh biplegioalHuidsroridey cembidatimihdsentc deridatording to
additional embodiments, detecting may include detecting immunocomplexes of the polypeptide and an
antibody adHGSLREERY W’B?ﬁﬂ%éiglﬁ K}E%B?ég%ﬁggtg}@ﬂﬂ% fﬁéef?grh?&hos-%%or%%lexes may include
Western Blgblimtleandisiagbgmisiryoitimomnoeytechemistydenzyme dihkemdraniersn®rbent assay
(ELISA), or.any.combination, thereqf The anti i .2 monoclonal antibody, a polyclonal
antibody, oi‘ggﬁg}t%?ﬁb‘i 508 etﬂ%%%’flﬁfg gﬂ%&%%g)ré ing Qgﬁrﬁg"g‘mbodiment& there is provided a
method of treating or preventing a neurodegenerative disease, the method may include administration
of a composition comprising a reagent capable of modulating expression of ribonucleic acid (RNA)
encoded by a nuckgic agigh Wheisin sgidausisiciasid max naudeapantiguausiatciddtise sequence
being at least 90% 15 homologous to at least 20 nucleotides of: SEQ%? Né)Pél Sch ID,NO: 3, SEQ
0

ID NO: 5, SERGsirabRoyBIsidomplretisAAEiass 0 OERY B AR PORB It

iments, the
contiguous yclsotide sgausncaneing aklnait e malagousdaeeiearicafmucleotides of SEQ ID
NO: 1 may include: a contiguous 20 nucleotid ence beingat least 90% homologous to

: coordinate@‘ldfzﬂéedﬁo@@@aﬁﬁs M‘éﬁ’rﬁ?& eéﬁﬁ&e{iﬁg@u leotide sequence being at least 90%

. homologous to coordinates 639-822 of SEQ ID NO:1, a contiguous nucleotide sequence being at least
90% homologous to coordinates 639- 696 of SEQ ID NO: 1, a contiguous nucleotide sequence being
at least 90% hombtogaiiset® eoentirstesty 6618 2900 SEQ NPty SHiHRaRE PIEIBEEThe
contiguous DSeRHaR &2 sefuehceang ahisastalan n%&;?%me aldeasiRO:Buciepiides of SEQ

ID NO: 3 may ineiude: a contiguous nucleodtide sequence bei least 90% homologous to
coordinatebaiif@ A6l eSS IdeNOy3o awdnmistid Gaudiiasidé SedtehcE BNt feast 90%
homologous to coordinates 639-825 of SEQ ID NO:3, a contiguous nucleotide sequence being at least
90% homologous to coordinates 639-696 of SEQ ID NO:3, a contiguous nucleotide sequence being at
30 least 90% homologous to coordinates 769-825 of SEQ. : - §OMbibatigaihereof The
contiguous nucleéﬁa‘ér@é‘éﬁgﬁgéa{ﬁg?ﬁlg at eegét%%r%%gﬁ%%%d%%% rgt[ easlt&go nuplegt?des of WO
2009/007934REMERR0840 3256 SR d DviND:Burmy fetnd@enteb RIS hti ERIBHIE Sequence being
at least 90% homolqgous.to coordinates 1- NQ, S akontigy Adaleotigde sequence
being at Ie%&“‘toé‘é%nﬁ PG gsgﬂlée oc%gg%?ﬁagéé%%%ﬁ%ggl?é % ID NO S,Qa ?:%&ﬁtiguous nucleotide
sequence bemgratiedst 804 .homologous to coordinates 639-696 of SEQ ID NO 5, a contiguous
nucleotide sequence being at least 90% homologous to coordinates 772-828 of SEQ ID NO:5, or any
combination thereof. The contiguous nucleotide sequence being at least 90% homologous to at least

20 nucleotides of SEQ ID NO: 7 may include: .a contiguous ide SROuUeRsR heingtat least 90%

homologous to coiPratas ?—ﬁ?@@%@%@&ﬁ%% ; aoﬁﬁgﬁgl@s%%%%leotide_sequence being at least

90% homoIo%%@&%@@éﬁ%@%@@ﬁeﬁﬁﬁefﬁiﬁw BN ePidecompissd SORHERRBIESequence being
0

at least 90% ologous to coordinates 639-696 .0f S 0Q-2iP-eontigaeysIneisaiide sequence
being at leasn9es Fﬁ&%@ﬁ%gat%%triﬁ%sgt%%%%f}b‘%%%fl%é}(g ﬁSlNO:?, or any combination thereof

According tg}g@tﬁgq\@modiments, the administration may include administration to a 15 patient, a cell
of a patient, a tissue of a patient, or any combination thereof Modulating may include attenuating the
expression of the RNA encoded by the nucleic acid, ipc_reas_in% the expression oflthgiﬁNA encoded by
the nucleic acid, orfethdigaorsinittentbtapeitichrdribeMATE s I HaTEAgeM naY clude one or
more 20 polynucleotides, capable of hybridizing wi | lejc acid. The one or more polynucleotkie
may includenabesaFihnsRarast il TORA HIA Sma 'nter#gi?g RNA (siRNA), or any combination
thereof. The siRNA may include a first polynucleotide sequence hybridized to a second polynucleotide
sequence that is complimentary to said first polynucleotide sequence, and wherein said first
polynucleotide sequerice is a contiguous span of at least 15 nucleotides at least

&b



2515 nucleotides of a contiguous nucleotide sequence being at least 90% homologous to at least 20
nucleotides of: SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:5 or SEQ ID NO:?. According to
additional embodiments, the reagent capable of modulating the expression of the ribonucleic acid may
include a small molecule entity (S1\4E). The small molecule entity 30 may include a modulator of the
ERIC-MAP kinase pathway, modulator of the PKC Kinase, and the like, WO 2009/007934 P
CTI1132008/052784 ccorsorydinthiR SpME AMDRLITENIR.hEIPdR IISLRIQyided.a method of

treating or preventing a neurodegenerative disease, the method mcludega ministration of a
composition EGRPHERG L raslsericcssishred phasaukhmgie dr cssiolrmatienddiivity of a polypeptide,
wherein 5 th@@@gu@@@%@f@@@@%mg@ﬁ@gm@nclude a contiguous amino acid sequence being at
least 90% homologous to at least 10 amino acid of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6,
SEQ ID NO: 8, or any combination thereof According to additional embodiments, the contiguous amino

acid sequence being ablaagt £0: 30%charaglegousWiableasickt aming Al Al AEQURNP: 2 may
include a co i%{%{g aminq acjd se%ue, ceb inb% at least 90% homologous to amino acid coordinates
%} v Rtigdst

1-403 of SE HE Oy eaq deteetmhAyarkasingmid Asvnologous to amino
acid coordingtely2itkeaide obHm@Q W NC:A goRo TigURIis-aMIPA:AG I SERHERS 6 DEIOL AL Jeast 90%

homologous t@ aming acid coordinates 214- f ID NQ:2, a contiguous amino acid sequence
being at 15 Ielgesr% 6‘% oMo 5%’061?5) 16 a%%%%gfé&%&?%%gﬂ?@é%éaz74 of SEQ ID NO:2, or any
combination thereof. The contiguous amino acid sequence being at least 90% homologous to at least
10 amino acid of: SEQ ID NO: 4 may include a contiguous amino acid sequence being at least 90%
homologous to amind*4efidips Felinh steseph Garst S Herd i NOvidal contignbpsigminecdadid sequence
being at least 9¥ehomRI0gey j j go]] 214-275 of SEQ ID NQ:4, a 20 contiguous
amino acid squgng&g&gigg&ﬁ%%ﬁ%o 04 éﬁ%@%gﬁé%g%%% %énagc%gorﬁhg Es214- 232 of SEQ ID
NO:4, a contigmsc@ﬁﬁ@q&ﬁi@meaae?dgg{@%blgéﬁ@ RARQIBHOTR H fifto ot Eobifeés
fT

257-275 of SEQ ID NO:4, or any combination thereof The conhtiguous ‘amino acid sequence being at
least 90% homologous to at least 10 amino acid of: SEQ ID NO: 6 may include a contiguous amino
acid sequence beingiatdegin 9 ¥sbomalaanusi@amine Ref RLPPIIRARR AORAEPEQ ID NO6, a
contiguous amino acid sequence being at least 90% homologous to amino acid coordinates 214-276
of SEQIDN %?‘éa‘gfg%’ f?’c?u[ Oiﬁféf‘?gé’m‘%lg&ﬁ%@éﬂﬁéﬁﬁaétqéﬁ%?‘béﬂ}m@o?ﬁéﬂtfé@@@do amino acid
coordinates Z:Eﬂr% NIC R ﬂ%@%ﬁ&wg%m@ém%%ﬁgw&mﬁw

e
o geo ade.c;gQ :Dctes s o

homologous t0 AMINO acia COOTHINAIES - )AD NO:6, or any combination thereof The
contiguous amino acid sequence being at 30least 90% homologous to at least 10 amino acid of: SEQ
ID NO: 8 may include: a cantiguous .amino acid sequence being at-least 90% homologous to amino
acid coordinates 1-4%5 o?c%ﬁ%olﬂl ?Aﬁ(g%’ fislsbas; ﬁl@?ﬁ%&%%@%ﬁ?@@,d&%ﬁ%guous amino
acid sequencé&eiig ablpastl 8h¥tcharielngdubdoeaniina-aoidieTnEdingias 2441390.0f SEQ ID NO:8, a
contiguous ari | 2} I 90% hamolagous to amino acid coordinates 214-232
o SE0 1D NG (e 4SO b 00 0 i ek
coordinates 282-300 of SEQ ID NO 8, or any combination thereof According to further
embodiments, the administration may include administration to a patient, a cell of a patient, a tissue of -
a patient, or any combination thereof Modulating may include attenuating the expression and/or
activity of the polypepticdedingreasingethendxgrpssidhere is provided a second peptide derived

from the polypeptide as defined above, wherein said second peptide comprises

a contignous second amino acid sequence having at least 90% identity to amino acid coordinates
214-232 of SEQ ID NO:6.

According to a twentieth aspect, there is provided a third peptide derived
from the polypeptide as defined above, whetein said third peptide comprises 2

contiguous third amino acid sequence having at least 90% identity to amino acid coordinates 258-
276 of SEQ ID NO:6.
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10ad/or activity of the polypeptide, or both. According to additional embodiments, the reagent may
include an antibody adapted to specifically bind the polypeptide. The antibody may include a
monoclonal antibody, a polyclonal antibody, or any combination thereof 15 According to some
embodiments, there is provided an isolated polynucleotide molecule, the sequence of which includes

SEQ ID NO: 3. Thereﬂs&amh%r@r@mmﬁ%@%@mﬁ&%%tﬁl%\'ﬁ@é@tg%ﬁ’?&%& malidg mojecule,
wherein the carepledagaicamihthéRaks)uslaptidn ate 11095 Efpentaky. Aecrding S other
embodlments étt‘k%ii? rther rowde aflr t20 8Iynucl otde erlved from the isolated

polynucleotide g%vx r oL rsit Xnu eot‘i]’tljéeI %?u%%g %&B“Wt" %tsﬁ@cmﬁié acid
sequence beipg, dt least 90! %Q& It
SR

9 r}ug %ﬁfe GraBoadrst Here
is further provgd%j“cgogg&%% U gpg erS to 1 g i otl%f;é’ 5&%%‘1‘?8@%&%@1}@ Wherein
the second palynycleatide comprises a co tlguous sécon8 e Qlé’ﬁpcc’@%éqﬁ 1éa%k F% 25
homologous to nucleotlde coordmates 639-696 of SEQ ID NO:3. There is yet further provided a third
poiynucleotide derived from the isolated polynucleotide molecule wherein the third polynucleotide
comprises a contiguous third nucleotide sequence being at least 90% homologous to nucleotide
coordinates 769-825 OFSEG AN e AECORdi AP EStHiRsIEr e mbbiedenkst fordigiasidg a

. polynucleotid' GREEERRTEE §]I§‘@SI% W@P@Wé}%ﬂmre&wﬁm@b@fm sequence of which
includes SEQ 48R DenBFRIRSSIRIOCS GOBATPOBAP AT A1512008/06 2286 uritier grovidte g alfirgttide
peptide derivetPTBRTEHE FRIN/SEPHIETHIS B IFSNERGS WaRe ki fiPopafstitiey inch destal Cemiiguous
first amino acitFsdQeReE B At fehkt ob @dﬁ@ﬁ@o&s% APRBAIR O HINEtSEQ ID 2U5: df FEQ
ID NO :4. Thef@I&RRtRtL bfovidetf D S5t SRV pfideoderrisintian 2 e pflypl SEae 16f BB0 Dok @,
wherein said SEERHEPHER{iRZESAEIudes a contiguous first amino acid sequence being at least 90%
homologous to amino acid coordinates 214-232 of SEQ ID NO:4. There is further provided a third
peptide derived from the polypeptide of SEQ ID NO:4, wherein said third peptide includes a contiguous
first amino acid sequence bging at least 90% homologous to amino acid coordinates 257-275 of SEQ

ID NO:4. Accordinga.seme.emhedinsntsmbepalvpentideexpressionds algyategdig-hiological
samples from patients 10 diagnosed with peu Wgegeneratlve disease. The polypeptide is a CD44

variant. ThEREGH et eHEYERT e RO R PR R RIS tHsPhiRE 515t A S0 S5 ¥ WA F8F 5B rkinson's
disease (PyuAtzbeimnet\s disease (AD s mmmmmﬁlem@m)s)samtm@ BgAdgophy
(SiviA), or n reof 15Accor someﬂembo ents there is provided an isolated
polynucleoti %% agélulacegﬁt% qéa%‘éaﬁ.éaélgfpw%% mcludes gaélén ?fb gtmlrhere fUrther %}%%iided the
complementeohtivel isatinss polynecrastdanvsleclel borrerem ﬁh@%mpmérﬁ% nblensoidsacleotide

are 100% Wa{em&mes%n AseRrding da-Rthek embediments. éh%ﬁdééb’ﬁﬁé@fd?{&‘{é@anﬁeik%%st
polynucleotide derived from the Isolated % ynucle(%ﬂgde moecule, wherein the first 20 polynucleotide

inciudes a SGHRRGTBY i FEB T SN AR B AT Resse %@W&?ﬁ%@%us to nucleotide
coordinates 639-828 of SEQ ID NO:5. There is further provided a second polynucleotide derived from
the isolated polynucleotide molecule, wherein the second polynucleotide includes a contiguous first
nucleotide sequence being at least 90% homologous to nucleotide coordinates 639-696 of SEQ ID
NO:5. There is further provided a third 25 polynucleotide derived from the isolated polynucleotide
molecule, wherein the third polynucleotide comprises a contiguous third nucleotide sequence being at
least 90% homologous to nucleotide coordinates 772-828 of SEQ ID NO:5. According to further
embodiments, the isolated polynucleotide molecule of the SEQ ID 30 NO: 5 may encode for a
polypeptide, the sequence of which includes SEQ ID NO:6. According to additional embodiments,
there is further provided a first peptide derived from the polypeptide WO
2009/007934PCT/1132008/052786

P-ﬂ
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of SEQ ID NO: 6, wherein the first peptide includes a contiguous first amino acid sequence being at

least 90% homologous to amino acid coordinates 214-276 of SEQ ID NO:6. There is further provided a |

second peptide derived from the polypeptide of SEQ ID NO: 6, wherein the second peptide includes a
contiguous SEEONAANING acid sequence being at least 90% 5 homologoﬁgxgﬁéfwm HEfd coordinates
214-232 of SEQ ID NO:6. There is further provided a third peptide derived from the polypeptide of
SEQ ID NO: 6, wherein the third peptide includes a contiguous third amino acid sequence being at
least 90% homologous to amino acid coordinates 258-276 of SEQ ID NO:6. According to some
embodiments, the polypeptide expression is elevated in biological samples from patients diagnosed
with neurodegendFafiAnE(° SE-ERbadBR Gy REpi@MaTehemgd @&ﬁ%ﬁﬁ%ﬂrfﬁé’mmg
neurodegeneratide discasd sy inclipaAmybiraphicd aterdbSoterasis (Kl &) Paikinsod silisease
(PD), Alzheimers diseace (D) Brmanid aisral Seerosis LSk SRALMsYar ALgRRY(SMA). or
any combif&tion Céré%t‘?f ording to some eémbo |m-en_}is, there Is provided a kit ?orﬁlagnosing a
neurodegenetediids sigesise biieckit IPRTuMES hertuaetandorabigesh 2eapalsididtueicttid gt etpression
of a nucleigasiehina bialegigahssrapieMekeimtae Mydsis-apdmAkngude a contiguous nucleotide |
sequence-being at least 90% homologous to at least 20 nucleotides of: SEQ ID NO: 1, SEQ ID NO: 3,
SEQ ID NO: 5, SEQ ID NO: 7, or any combination thereof 20 According to further embodiments, the
contiguous nuclegtisiedses uenoebeinghatierat:008% homelogousdeddiiteashiRcausiegtiseraf SEQ ID

NO: 1 may.include: a contiguous nycleotide sequen ) ast 90% homologous to. coordinates
1-1212 of %@%%B’N%%E‘% coﬁtltjize&é{ué% n&gfe%??@g Ssg(giseege Z{iqr%%;t [Cast @Bglaoﬁogn% SS us to
coordinatesu6Botig2 2egh SECQLHN N O 1dash ¥hthguolrepiicle sudeiivetpadntel Baihghit IEhstD0os

homolggous 1060 dinates 839898 06 SRR DN IENIgHO S RUGIRAtICD Seausree being at
least 90% homologous to coordinates 766- 822 of SEQ ID N :1, or any combination thereof The
contiguoud RS biitIe BB AR R HEMIG IS0 651 R GBI YT BSRPIRERIZS MIEHAiEeS st SEQ ID
NO: 3 maysrlerdeza contigyous biicleoticeseiisdncadyaingeabdansthO0shoinolognisdeicoordinates
1-1215 of SEQ.ID NQ:3, a contj ucleotide sequence being at.least 90% homalogous, to
coordinateCBIESS LA GIENG:S & cohiguo e ALET SO SAquanee By At 1sact 8056
homologousdenaobdinates|&89-56%6 vinSREaD KO3icastahtigirdsittckiondl $eqhiehce Bring at

least 90% HOMRIOgoLS IR W GL2R0RALAMBATL 8200840634 36 eRisinats s ARAHRRE pRSEQ 1D

NO:3, or any combination thereof. The contiguous nucleotide sequence being a Ieaﬁt 90%
homologou tST I188sNStn e  EEREBIO bt gg%%dw%% TRdEd: éﬁ%%n%gﬁo QHRFEBtde
sequence bgingmtdeast30%0d1BRAAIDIE O, coondinains h2ik8:dt SEQRNGN atdontigiidus
nucleotide sequence being at least 90% ho A0, C I -82 | 5,a
contiguoushﬁrlﬂlg oNiTe et %gﬁ%giﬁg%%é%%{%?%@g%%@/ﬁ%%ﬁo%gé%{@ %?c%%%&?éagfge 39-%9981% aS§EQ ID

NO:5, a cowtigiulls heohdeive segqoediriseitp &2 4555604 A dblogt s Yo eBbitHate $772.828 of

SEQ 1P NQiR Qhap-somiinatianthgess vEhe sorliguoysiyicaniide sequancechrinecatieast 90%
homologous to at least 20 nucleotides of SE%ID NO: 7 may inc ude:gf%pntlgl%%nl‘s nuFIeotlde

sequence BERJANEESPEY HMSHAGGBHE LB LEBIAFEMEEeT BB IO NG % 8itiguous
nucleotide segience belg alfleas) 90%doinalcgotisitmcaonttindide s639:R0behS EQI4BINGY, a

contiguous nucleotide sequence being.at | o homal C ' -696.0f SEQ ID
NO:7,a con?f‘glﬂig %uﬁﬁ% ot Iéaseesq%gg%%ét%a% %ﬁ?t%%‘%gﬁg%é cs)g]%%rlg %ﬁg%%%ﬁg?gg %? 4%900 of

SEQ ID Nde#st di0&nyreombination trevditasechidiftftefuriferBmbBedime fentigecHe isirtydherative
disease may 18, in¢lude: ARYQUOPRIG AL EbRCIE IO RkS) 7 PatsinsaniedisgasectB D)s Mzheimer's
disease (AD), Primary Lateral Sclerosis (PLS), Spinal Muscular Atro (ggg %%W% or ?rr?/ cognb%nation
thereof ThEIROIBEHCE] LehThile THa Y IRLRIGESTRERR Sggﬂ'é‘?rgeb%edg}gﬂ?ﬁ Bt any combiration thereof.
20A(_:cordin@£o mhaﬂgﬁtidmbﬁ_ﬁmmﬂé@tﬂhheﬁhm artaxgéggmtn@yomwdquamwgmgmleotide
that is capable QiiYRIdRRG. N SN sl AR i ihadhenEleGAG (RN alscHle.encoded

u
by said nucleic aci e oligonuc e may Inc NA, R DNA; genomic DNA, synthetic

oligonucledsifiss abrieasy SBYMLIRBMMIENNG rELFPBRREREIAIT Ko SRLIRMERS, thereigysisvided a

kit forsdiagnasing; & Resrategrner alive diseasentmpiisit e allpastorreagentEapablecnf detecting
the expression of a polypeptide in a biological sample, wherein the polypeptide includes a contiguous
amino acid sequence being at least 90% homologous to at least 10 amino acid of: SEQ ID NO: 2, SEQ
ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, or any combination thereof According to additional
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30 embodiments, the contiguous amino acid sequence being at least 90% homologous to at least 10
amino acid of SEQ ID NO: 2 may include a contiguous amino acid sequence being at least 90% WO
2009/00793%?&21{395{%993%/052786 homologous to amino acid coordinates 1-403 of SEQ ID NO:2, a
contiguous amino acid sequence being at least 90% homologous to aminb A LB Sirdtes 214-274
of SEQ ID NO:2, a contiguous amino acid sequence being at least 90% homologous to amino acid
coordinates 214- 232 of SEQ ID NO:2, a contiguous amino acid sequence being at least 90%

- homologous to 5 amino acid coordinates 256-274 of SEQ 1D NO:2, or any combination thereof The

-contiguous amino acid sequence being at least 90% homologous to at least 10 ami id of: SEQ ID
et e R R AT o e e R N
~coordinate® N4 of SEQiDiNGe, theomitiguous amino acid sequence being at least 90% -
~homologous to amino acid coordinates 214-275 of SEQ ID NO:4, a contiguous amino acid 10
sequence being at least 90% homologous to amino acid coordinates 214-232 of SEQ.ID NO:4, a

- contiguous ‘amin®-%eidiseqtrnBEbEin R RS S0t Mo IBYSER tHIRInG %Rk cBdidimiEde257- 275

of SEQ DAV k@hrny Lambinationsthaien] Phacentigunusaming asidiseauencasbaingatjeast 90%

homologoys to at least.10 amino c'éj . SEQ ID NO; a %}&IH e a contiguous amino acid
cequence HHH A Rt ST N o o MR A o e 0 P O S B e N6, o
contiguous amino acid sequence being at least 90% homologous to amino acid coordinates 214-276

of SEQ ID NO:6,,a conigugus. aming Agidseauence:being,alderst 993aibomplagnys o amino acid

coordinates 214-232 of SEQID NO:6, a contiguous amino acid sequence being at least 90%
homologoti&sts:arhiple HetttRBGr et PEsRs HESED ID NO:6, or any combination thereof The
contigglous amino acid sequence being at least 90% homologous 20 to at least 10 amino acid of: SEQ
ID NO: 8 may include:.a contiguous aming acid sequence heing at,least 90% homaolggous to amino
acid coordinatesAﬁ%fE@%% §E§YF ef\l%?amc}%rﬁﬁ’gﬁgugx Fﬁ?ﬁignag?geée%?uéﬁc%ugéifﬁga% |E&5t 80%
homologodsttotahiinaieicioindeg dinates @1 ¥-300{cf SE@UEENEE] Redhtigusdsdaminies atidsequence
being at leagh 9G4, @9&%‘@%{5&%@ ino.agid.coardinate;Z4:2320f SEQIRING: 82 contiguous
amino acid sequence being af least 90% 25 homologous to amino acid coordinates 282-300 of SEQ
ID NO:8, dlelsiinoriBiRatfol REFSES RS SRS RiftARFembodiments, the neurodegenerative
disease may include: Amyotrophic Lateral Sclerosis (ALS), Parkinson's disease (PD), Alzheimer's
disease (AD), Primary.Lateral Sclerpsis (PL inal Muscular Atrophy (S y combination
thereot The bioldtal A e Rk T LT AR e S U 5 By Bt i hereof 20
WO 2009/887@84PCTHi}B2608/OEaT BeactionABCBiding tosfrFthrscamisdita i -feRat Neatiteone

reagent may, inglufe;an @lﬁﬁ@qﬂyaﬂg%ea?&i&%mﬁyﬂs@ﬁ'y ineastwithsaldpoiviRentide and tq form

detectable immuno-complexes. The antibody may include a monoclonal antibody, polyclonal antibody,

or any corfBiFfAghnthebsbridization y By o R 8IS EXEMplany) B p_tEHstr b odifterts s cribed
abovey furthekpspecisand.ampodiy aaswib hebaneappregtibyreiereacd iDhesfigueasand by
study of thﬁﬁﬂgowﬁﬁ%tgeéﬁ”gg g%%%%tioc%ré%. .]E:gm Il?nll_:tlélll:)tlge%go IPTION OF THE FIGURES
Examplesilius r3Ve of embodiments aré described below with reference to figures attached hereto. In

the figures, identical structures, elements or parts that appear in more than one figure are generally

labeled with a same pumerALimal e daures R WhichhevAPRRRLd5 Ripensions AbarmAgnents and |

features shown in the figures are generally cF)osen for convenience and clarity of presentation and are
not neces8AMYSRBRFHNS RIS HE fiydREE S dhfsiatslolicigs 108 R aiCa iy AIREERASS the
genomic spaichapei@ mR4Adblogical sample of the patient, wherein said polypeptide is selected from a

group that includes & contiguous amino acid sequence being at least 90% homologous to at least
10 amino acid of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, or any

combination thereof,

30 According to further embodiments, the contiguous amino acid sequence being at least

90% homologous to at least 10 amino acid of SEQ ID NO: 2 may include a contiguous amino




20Fig. 2 schematically illustrates the nucleotide and protein sequences of the V3 variant exon and
splice junctions of V3 variant exons with constant exons C5 and 06; Fig. 3 schematically illustrates
the nucleoti 39&)8@?&9 sequences of the V6 variant exon and splice junctions of V6 variant exons
with constant exons and 06; Fig. 4 schematically illustrates the%%?ggﬁ%%a%ﬁq#protein
sequences of the V7 variant 25exon and splice junctions of V7 variant exons with constant exons C5
and 06; Fig. 5 schematically illustrates the nucleotide and protein sequences of the V 10 variant
exon and splice junctions of VIO variant exons with constant exons C5 and C6; Fig. 6

i Lo et B Cl s e T S o

expression obvagiaus ahidd a_{adiaa@pmcmiﬂxi@gttd)esgnﬁé_%mmdlmgemsp amtino afgc@oEmonstrates

SME effect.an ion of -va 44 variants, AGGOrd badiments.
DETAILES B g e e A e e i be |
described amdrotheip sasediaaitekifaiarim Ep dBiit R enAgifrtREsarItfetairs SAYYEE fBfthSiAtorder to -

provide a 1Qthesough Mpgerstanding efithe invmatienskowevesriowil aiso he appasepidaiene skilled
in the art that the invention may be practiced without?s ecific dett??i}g‘ /bgirrﬁ; fresented uerein '
Furthermof&T Rrell ko ST FEANT EHISABE GHARERE 0P LN S &R in Dri&PHOPE Fhibfhnfite {Bvention.

15Accordiagito somefe8pdiniedts, theraduderovidatd@bddisplice vaniants ehose &epré8%ion is
upregulated in biologi gl sam I ' tients.dragRo with i degenerative
diseases zjt?c og?sg%r%)%otroplﬁfg %%‘é;?é @&%%ZE?%L%? aﬁ_r%@qlfz}hz\iﬁrgé’r éiggﬁgﬁggg%%%hmérgage further
provided GBagnselhpiapHt EsspBlynberdmmes Enssiingieefeatand aribsdies@Aa biijérucleotides
directed thergagainsimicRimayRadesethinirratment ansdosiagnosiadf Asutdrene) ative
diseases. The following are terms which are use ttlroulgg%ut the descrigéigsrhand Whichtshould be
understoodih Sccotdantewith tePTRFISS BB dfetEYE kP adtditig 25 ALIRIETEY o herein,
the term "Gié geideadiates o e § e dheNCetand ol gembisttictureraflith€HE Bedjwhich is

schematically llystrated.in Fig. JA... |-.es¢eferrad;fo herein, the tesm "CDAd spliee Nariants pucleic

acid sequénces”, interchangeably referred to also as the "CDA44 variants coding sequences” or "CD44
variants" onay inciude a contiguous amino acid seguence being at least 90% homologous to amino acid
15  coordinates 1-405 of SEQ ID NO:6, a contiguous amino acid sequence being at least 90%
homologous to amino acid coordinates 214-276 of SEQ ID NO:6, a contiguous amino acid
sequence being at least 90% homologous to amino acid coordinates 214-232 of SEQ ID NO:6, a
contiguous amino acid sequence being at least 90% homologous to amino acid coordinates 258-
276 of SEQ ID NO:6, or any combination thereof, The contiguous amino acid sequence being at
20 least 90% homologoué to at least 10 amino acid of: SEQ ID NO: § may inciude: a contiguous
amino acid sequence being at least 90% homoiogous to amino acid coordinates 1-429 of SEQID
NQ:8, a coniiguous amine acid sequence being at least 90% homologous to amino acid
coordinates 214-300 of SEQ ID NO:S, a contiguous amino acid sequence being at least 90%
homologous to amino acid coordinates 214-232 of SEQ ID NO:8, a contiguous amino acid
25  sequence being at Jeast 90% homologous to amino acid coordinates 282-300 of SEQ 1D NO:§, or

any combination thereof.

According to further embodiments, the neurodegenerative disease may include
Amvotrophic Lateral Sclerosis {ALS), Parkinson's disease (PD), Alzheimer’s disease (AD),
3G Primary Lateral Sclerosis (PLS), Spinal Muscular Atrophy (SMA), or any combination thereof.




WO 2009/007934 PCT/IB2008/052786 "CD44 splice variant transcript” may relate to one or more of
the CD44 splice variants, which are described hereinbelow. As referred to herein, the term "CD44
splice varian{w\@zgﬁ%:olﬁe,,igsgcid coding sequence" 5 interchangeably referred to also as "CD44 splice
variant V3 coding sequéence” or "CD44V3" or "CD44V3 transcript” or "CDIW%&%aﬁzg%uence" or
"CD44 splice variant V3", may relate to nucleic acid molecules having the sequence shown in SEQ ID
NO: I, nucleic acid molecules having at least 90% identity (see below) to said sequence and fragments
(see below) of the above molecules of at least 20 nucleotides Long. This molecule comprises
sequences coding for a 10 naturally occurring, alternative splice variant of the natjve and ﬁnown CD44
ramscrpt. The COBREU R AR HLGSHIRET T A1, TBIORIEH GUEH B4 LEHSEPIEIoR G,

variant exesv3 abibloghatdhicxoang Gomhihatianehpreférably includes constant exons CI-CS, C6-C9 as

** well as variable exons V3 of the CD44 gene. Fig. 2A lists the nucleotide sequence of variant exon V3.

Fig. 2B lists the nucleotide sequence of the junction bridges between constant exon C5 and 15 variant

- -exon V3. Fig. 2CARseriing niiclediidienst qerebrcieiiie RARSEBIE bidyels Yedwednogipanierery3.and

- constant exafkfes of AR rségrgs@,ﬂ;&@. hereln, dhgstRRmadaiaddsnliseiadianbive . Buglein aeidigoding
sequence'’_interchangeably referred to also as "CD44 spli varian%Vﬁ_:co_din .s%q)ijence”;or "CD44Ve"
or 20 "CORS Nt PV RS T Lo qUaHEL SR AAPhcdUEMARP RSB relate to
nucleic acichmoleculesibaving theseelrieé showmirsGEQ: |BNO (B ISdcleis acig molemiatés having at
least 90% identity (see below) to _said e f see f v lecules of
at least Zotﬁeﬁg?éotiggg I%%g%v %irsn%go’l’é%%% c%;?rﬁ%%gﬂgﬁggd%u?e%%és %o%?i’ﬁlg] \?@r% incﬁlbegl%?%ltgerrﬁgﬁve splice
variant of tenhitieratigrRifown CD44 transcript. The CD44V6, schematically 25 represented in Fig IC,
incluggs at least constant exon C5, variant exon V6 and Constant exon C6 and more preferably
includes constant exons C|-05, C6-C9 as well as variable_%(gns V%q?t e CD44 gene. Fig. 3A lists the
nucleotide sequeRtEP BRI ERIBRTY 3BHEES MBI SINETE CetUETEE S PIHE RS bridges
between constakbexomni@bdwdsyatiantexahng. ikidn@CGdisisithetinucléetidersequencengfrifiegjunction
bridges between variant exon M6 .and constant, 30 exan 6. WORQA9007934RCT/1132008/052786

3 L Capapio 0l mo 'Ee:lac.{‘ll& FCE81Gn O ITOOLUCIES fr et T it

As referred {Saﬁeei}em, the term "CD4
referred tovelisteisseSDus gslieeids arantvipdsorlipgs Eeprenaesiestide Seppgree droiD @At r3fécript” or
"CDAAVT ¢RdinR SRRUSRER QI CRAd SR Masiant ¥ Romaystriate tecnuclsiwanidimplecsigs having
the sequence shawn in SEQ ID No:ﬁénu leic acid molecules 5 having at least 90% identity (see
below) to $Xd"6Edushe SRG I ee below) of the above molecules of at least 20 nucleotides
long. This molecule comprises sequences coding for a novel, naturally occurring, alternative splice

variant of the natjye, aathEMR ik thianactiRt Ehe.GRAMYC enematealiiepissariaddnio 10,

includes at least constant exon C5, variant exon V7 and constant exon C6, and more preferably

includes cf%aimrexioasiEiT s, EEICH aunbides10f vaable Bibink IiofthecDas4YBIsEOEg. 4A
lti)stj the S%@EBQ%&%HH@H&@%QBQ’@H%&@@H N&n&@oﬁﬁtﬁs&&ﬂaﬂ}%ﬁi@ﬁ@@ ﬁﬁgg@n@ﬁwbmeajunftihon
ridges between constant exon C5 and variant exon V7. Fig. 4C lists the nucleati e of the
Juncion briBGLE SAUE AR FREm G L SO eR kPP EBe T A VERERTEn o oot SHE torm
"CD44 splitie Nériant 80 guocleiodait cotingsedwinset inte dHangembiyreferrecbtdindss 639:CDA4
splice valianl V40.geag SEANEDGR: L EMANIAL QiCRADYIN UanseriateGRAGIO Goding

sequence" or "CD44 splice variant Y10" may relate to nucleic acid molecules having the sequence
shown in SEEIRARDT 0F-FircRfiSBRiIETYRk tufs S raGRIBP Rk the e idERtifPIEEROBE B RS <aid -
sequence gddrsgmanisAspasbedwheinddihe abevasmolesulesatiatdeast20 nucteotidesigng. This
molecule c,om)ﬁg) ises sequences ?odi%g for a nagurally tqgc%%g/ghaltelinative spliced.variam ﬁf e native
and knowd&1J%% #5HE Fﬁﬁsfﬁ% ©b 4%7%‘?“§8h§%’ﬁ%ﬁcdl?§ repr"esoepﬁ‘fje0 ?ﬁlﬁ:tfécfﬁf ineftoes a]t least
constant exDrEEG, JaristtExenchtizend constatidexoqS6; ardng ote lprefetdblyhmohidesieanstant

exons C1-G%, G0 aswel as yarppieesans. \innlie [ geneq Rt siheausipplie

sequence of variant exon 25. VIO, Fig. 5B lists the nucleotide sequence of the junction bridges

between cBAEARERETR €95 dRaIAF e WxBho PO Oscaictatime s EEHE sEquBed P& junction
bridges betyeesovatiapio s\ :endisaastarit 8x0BGEQ ID NO:3, or any combination thereof.

The contiguous nucleotide sequence being at ieast 90% homologous to at least 20 nucleotides of
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splice variant V7 nucleic acid coding sequence” interchangeably




As referred to herein, the term "CD44 splice variants product ", interchangeably referred 30to also as
the "CD44 variants product” or "CD44 variants protein" or "CD44 variants peptide" may relate to one or :
more of the CD44 splice variant products which are described hereinbelow. WO !
2009/007934PEH118508b8/052786  As referred to herein, the term "CPAMP31SRSGEHES,
interchangeably referred to also as "CD44V3 protein™ or "CD44V3 peptide” is a polypeptide having an
amino acid sequence encoded by the CD44V3 coding sequence. By "polypeptide" is intended a
peptide or protein, as 5 well as peptides or proteins having chemically modified amino acids (see
below) such as a glycopeptide ar glycoprotein. The amino acid segquence of CD44V3 product is shown
in SEQ DG N HRirBeRer aSqURAMR DT IREEETLeB T b5t 6 CE54aVs RUPRILEURAR to
~ coordinates@itadA in SEQABMNDIR. Niys 24 distd theuaminkailed sequencediyariznteromn V3. Fig.
-~ 2B lists the amino acid seguence JURGH idges between constant.exon C5 and.10_variant
eron va. B A B e 2
constant exafl €& CBAIVB BroduetordisaindiateS homsiBguls e balowyishexid R dcid
sequence {gwhichine of Moke ainRAcidsdiavs kesniaddeddalsted: sebstifiited {ses: halow) or

chemically maodified (see below), as well as fragments (see below) of this sequence having at least 6

amino acidempEationsaerael Eh%GWERURISARCLERHe CHUARPE ProdEeat @I ANGR 18RI T dfefred to also

as "CD44V&pmieintianicDANMpephide " isapolypdptide dnaging amamiticeaeif sequengesencoded
by the CD44V ing sequence, By." %I eptider is. | 1.a peptide or protein, as well as ;
peplides aF o e D B e e or

glycoproteiminEhet deaio?8tidhsaepiesns ¢f CRAGBLETORICPHE stiowhlin ISERAG, NOseptEReuamino acid
sequegce of b6iGD: MR8 1R OELDIAY BIeshRNE T 46-6001dinatesR 14270 in Sy | NO: 4.

Fig. 3A lists the amino acid sequence of variant exon V6. Fig. 3B lists the amino acid sequence of the
junction bﬁ@@%@lﬁ@m@%%%§?5H%§&ﬁl&as%ﬁ%§ﬁéh?@%}%%lé PROSE S R G 268
sequence I the:jusctioncbritgesihetveeen. variant 25 exon V6 and constant exon C6. "CD44V6

product” also includes homologues (see below) of said amino acid sequence in which one or more j
amino acids have been added, deleted, substituted (see below) or chemically modified (see below), as
well as fragmenté¢euéineiowohehisdugiea it ates aainacisldSIsonEw@ietEdito herein,
the tarm "GRAAVZ praduct pdatgrchanarably referre dhionalseabiRt M4 aroteinitkia DAY 7

peptide” is a polypeptide having an amino acjd sequence WQ 2009/00@9349 T/1IB2008/052786
encoded bYTHESCIH ARG S0t G EEEETEE! BYF POl p EPtRAE i nth dBH A&t B S HIBR S as well

as peptideskprcprioteifishhavingeabetaicallyhenodiiecadimobatids (see below) such as a glycopeptide or
glycoprotein. The amino acid sequence of CD44V7 product is shown in'SEQ ID NO: 6. The amino acid
sequence of the C5-V7-C6 region of CD44V7 corresponds to 5 coordinates 214-276 in SEQ ID NO: 6.
Fig. 4A lists the dvpiaviaeidselierbliongaraboeiaeniyy tkgreapelsta e arTHD S8R 8edb@ice of the

junctign bridges heswesnsonsiantsxeriGRsanharieRigxenyy - Fig e distsotboamingcasid |
sequence of the junction bridges hetween variant n V7 apd, constant n Cﬁ‘%&g‘gMVlO product”
also incIud@%yhWB%Q@%’QE‘BB“BQI%)%‘ES&%@%i%géci&’% JBHRE rilﬁlg/vﬁ?l};\:?ﬁ‘o ote Arhino acids
have beencatitiadsiceldtechisTbstitiRedh tt(Seclisklowrer phgmidatydmedjfied{ Jeermbiod fas well as

fragments (see bel ] C i : i [ ferr herein, the
o D B L B LB b S CoA U0

peptide” isvepreiy st RabIPeF eatin fHeUaRE SerRidHERoUS BatetR By teredsaddesrcisaihg
Sﬁqugflcrll-1%%af_@&éﬂ@ptjfﬂ@'&&aﬁ@t%@ggdcafmi@qh&w@m, Al @s E&BH%&L@&@E@{}E&@@U?W"Q y
chemically modified aming._acids (s uc ope coprotein. The amino aci
sequence ﬂf%&%@igﬁ&ﬁﬁgsﬁ%ﬁﬁw Iﬁwg} %f?eogggg)o?égl\% s6quence of the C5-Vi
0-(_:6 region of CD44y10 corresponds to (_:oordin_ates 214-3_00 in _SEQ ID NO: 8. Fig. _5A Ii§ts th(_a amino
acid sequence Ok%@mmé%ogad%%{a}%nl@&aé@ﬂ@%&%@%@% SequsResint ihe dupglign pridges

between constant exon C5 and variant exon V10. Fig.-5C lists amino acid sequence of the junction

bridges betivismibariifiered ey B ¢OASEN 8 Es creEDAaNVEY pfba et hreslirele gadty

homalggues:(seeihelawidal.said eniRERGsLTUSREE PawhioD HREIREINEEhaIPIID EGigs have been
added, deI%teq& substituted (see below) or chemically modified (see below) as well as fragments (see
below) of T tike

11



25this sequence having at least 6 amino acids. Homologue relates to polypeptide having an amino ~
acid sequence, that is at least 90% identical to the sequence of any one of SEQ ID NO: 2, SEQ ID NO: :
4, SEQ ID N\?O?a{]u% ‘g ID NO: 8 or at least 90% identical to a fragment of at least 6 amino acids of any
one of the sequénce 30°6f SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEGHBRIEG? B The variation g
in amino acid sequence between the homologue and the sequence of any one of SEQ ID NO: 2, SEQ
ID NO: 4, WO 2009/007934 PCT/IB2008/052786 SEQ ID NO: 6, SEQ ID NO: 8 or a fragment

thereof, arises from the addition, deletion, substitution or chemical modification of one or more amino
acids of the sequence of any one of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8.
Where the homologue contains a substitution, the substitution is preferably a conservative one. 5

"Nucleic acid m@l@@éﬂﬁﬁ@tﬁnﬁﬁ%@%ﬁﬁidﬁim&"fé9|mt&|&0ﬂdﬁi' refatesitd a singledstandedner or

double- stranded ol mer%c)) dofDlgA ébgqgﬁledcsacd%r}gtcl }gltlld s, RNA lbOI‘IUC|EIC \
acid) nuclBBTHEL 8 " COIbTRY 35%‘81' oth %ypes R R ad e R A e StidaaP e emlcally -

-modified nucigotides wagesynaheibﬂ@ niciedticés @@FGSSiDAﬁnﬁ/@raﬁ,ﬂtﬂV%qﬁémé}’n@h@es\’fb@aegequence
Compgse%%fs% YeRDe S ﬁ@@%ﬂ@"&gﬁ%@ﬂ&@m g@&@aaam'ae@%emmmgeé@%

- chemically mod fied (see be or synthetic amino acids, 15"Conservative substitution” refers to the |
substitutio?Psf W@Fﬁﬁ%%‘&&ﬁ#%é%?&%@‘bﬁ%%ﬁﬁg Q6K theSEShIR &8s wherPaNiis is defined | |
by comm%mmg-@gm@ﬁl:@mmtﬁgjdhsje@fcham properties and high substitution frequencies in i
homologous proteins found in nature, as determined, for example, by a standard Dayhoff frequency
exchange matrix or BEOSUM matrix. Six general classes of amino acid side chains have been
categorized and Ancludiey Glasgitiztel(@ys)ii@kass th¢SeniThouProinlacickueiasddingAsieafisp, Gin,
Glu), Glasgdy/ E%olgg&sl‘%safz (elRsS VathiBo LEH of Bl e e hClassinél e eI gubiR) affoexample,

substltutlon of an Asp for another Class Il residue such as Asn, Gin, or Glu, is a conservative
substitutioffid sequenqe heirs ARt s IIBAINERIT 1P HBIRo B S QTR OF ShSERiFd Meidin one
class ZSWEQ@;&;M{@%% froimn Raother Bhass afasaxampleosidssiution ofian Ala, eo6ittisadt residue,
with a Class lll residue s S.Asp, Asn, Glu, or Gin 4 soc ugge%ncallg modlgf\ue,q) .refers.1 to a groduct
(protein) whéré' A Yeast e T ifs RAMEFAN 1R udéIs iSmodried ether by nai urlaJI”f)“rle"éesses such as |
processingomotiigd postitaaskalivhab2 of SEQ ID NO:2, a contiguous amino acid sequence being at l

15  least 90% homologous to amino acid coordinates 256-274 of SEQ ID NO:2, or any combination

thereof. The contiguous amino acid éec;uenae being at least 90% homologous to at least 10
amino acid of: SEQ 1D NO: 4 may include a contiguous amino acid sequence being at least 90%
homologous to amino acid coordinates 1-404 of SEQ ID NO:4, a contiguous amino acid
sequence being at least 90% homologous to amino acid coordinates 214-275 of SEQ ID NO:4, a
20 contiguous amino acid sequence being at least 90%‘ homologous to amino acid coordinates 214-
232 of SEQ ID NO:4, a contiguous amino acid sequence being at Jeast 90% homologous to
amino acid coordinates 257-275 of SEQ ID NQO:4, or any combination thereof. The contiguous

amino acid sequence being at least 90% homologous to at least 10 amino acid of: SEQ ID NO: 6

may include a contiguous amino acid sequence being at least 90% homologous to amino acid
25  coordinates 1-405 of SEQ ID NOQ:6, a contiguous amino acid sequence being at least 90%
homologous to amino acid coordinates 214-276 of SEQ ID NO:6, a contiguous amino acid
sequence being at least 90% homoiogoﬁs to amino acid coordinates 214-232 of SEQ 1D NO:6, a
contiguous amine acid sequence being at least 90% homologous to amino acid coordinates 258-
276 of SEQ ID NQ:6, or any combination thereof. The contiguous amino acid sequence being at
30 ieast 90% homologous to at ieast 10 amino acid of: SEQ ID NO: 8§ may include: a contiguous

amino acid sequence being at least 90% homologous to amino acid coordinates 1-429 of SEQ 1D
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30maodifications, or by chemical modification techniques which are well known in the art. Among the
numerous known modifications, typical, but not exclusive, examples include: acetylation, WO
2009/007934 PCT/1B2008/052786 acylation, amidation, ADP-ribosylation, glycosylation,
glycosaminogiYAREEER>GP1 anchor formation, covalent attachment of a RS S8 & vative,
methylation, myristlyation, pegylation, prenylation, phos-phorylation, ubiqutination, or any similar
process. 5"Optimal alignment” is defined as an alignment giving the highest percent identity score. |
Such alignment can be performed using a variety of commercially available sequence analysis |
programs, such as the local alignment program LALIGN, using a setup of default parameters. "Having
at least 909 idertifP AP e SPRBCt GO SBHETSE ARiRD AciF st MldeloROIRsy SR ABHERS2TEfers to the
percentage-efdiasisiesshat aregdentivatinghe taidisesucnars whendheseopances reg:optimally :
aligned. Thus, at least 90% amin,g acid'dse Ue&ﬁ&j’?&”%g}g sﬁl&a& at Ieastt 90% of the an?jjno acids
in two or N8P Sl NG Rt PolyPEptite’ seqiietices Areidentical however this TERSitiSH explicitly
excludes sequepnessinghitheatd 1B0%mdenticalomitinthecotiohealimueicid’atifl sbyteibe sy 8riginal
protei@ seq Q&gg{mowmggé@riamwas varied. 15 ° "Isolated nucleic acid molecule having a
variant nucléic acid sequence” and "isolated polynucleotide molecule” refers to a nucleic acid molecule: :
that comprises the variant coding sequence. The isolated nucleic acid molecule may include, but is not |
limited to, the variagi:aading seqrersdasmeindapeidemntinse; mayioriiedthe vatiaet eoding
sequence fused to an 23 add{tional %:odin%fseguten%e, encodir;l%toaqeth%r af si(je(/? pIo ein in which the
variant coBfLeduEHEE & RRCHoMIRERT CodinG SRY ERTe (HF R anIpIS fRe add oAl o ling
sequence méaydeaderfortasitpakpepside prifervantiany cddingreégupnde mayaba frifsoembiestion with
non-gading SEAUANEES QL GXRMBIRINEORRPr control elements, such as promoter and terminator
elements or 5" and/or 3" untranslated regions, effective for expression of the coding sequence in a
suitable host; 250r may be a vector in which the variant protein coding sequence is heterologous.
"Expression vect@ecsaffis {9 spiiorsthaibbavecthe abilibstennsarppimiaand sprasssbgiertogous
DNA fragments.in.a foreign cell. ,I\/Ian}/.l Lloroka,r otic and eukaryotic expression yvectors are known and/or

commerciRSHENRbIR S RSN BB ropfiite BXBELsibA VBT i SO Hhie TSWSdGe of those
having skilpaty thearentin0y2 00979 0FOBHRCT IB266B/052786 "Oligonucleotide" refers to a
singlexstranded or double-stranded oligomer or polymer of ribo-nucleic acid (RNA) or deoxyribonucleic !
acid ?ISNA) or mimetics thereof This term includes oligonucleotides composed of naturally occurring
bases, sugars, afdcaVaRkk SRR TTRISOEIE ITREGES LY BRI HaL 0GR didan eleovie:
oligonuclegtidegeaving Kantnalraly SIEQUITINGDPOrtiving: W iakhiupesiagesithi aty. efaspectie

naturally Oﬁg&]al;gé‘l %Bg&gggﬁde molecule, wherein the complement and the polynucleotide are 100%

complementary.  According to other embodiments, there is further provided a first

20  polynucieotide derived from the isolated polynucleotide molecuie wherein the first

polynucleotide includes a contignous first nucleotide sequence being at least 90% homologous to
nucleotide coordinates 639-825 of SEQ ID NOG:3. There is further provided a second
polynucleotide derived from the isolated polynucleotide molecuie wherein the second
polynucleotide comprises a contiguous second nucieotide sequence being at least 90%

25  homologous to nucleotide coordinates 639-696 of SEQ ID NO:3. There is yet further provided a
third polynucleotide derived from the isolated polynucleotide molecule wherein the third
polynucleotide comprises a contiguous third nucleotide sequence being at least 90% homologous
to nucieotide coordinates 769-825 of SEQ ID NO:3.

30 According to further embodiméﬁts., the isolated polynucleotide molecuie of the SEQ ID
NQO: 3 may encode for a polypeptide, the sequence of which includes SEQ ID NO:4, There is
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"Deletion” refers to a change in either nucleotide or amino acid sequence in which one or more
nucleotides or amino acid residues, respectively, are absent as compared to the naturally occurring
sequence. 10 "Insertion” or "addition" refers to that change in a nucleotide or amino acid
sequence, whick &L &tited in the addition of one or more nucleotides SFgﬁﬁﬁgﬂ%?a-’Pésidues,
respectively, as compared to the naturally occurring sequence. 15"Substitution” refers to replacement
of one or more nucleotides or amino acids by different nucleotides or amino acids, respectively, as
compared to the naturally occurring sequence. Regarding amino acid sequences, the substitution may
be conservative or non-conservative. 20"Antibody" refers to antibodies of any of the classes IgG, IgM,
IgD, IgA, AMAPRSEraRIEb AT RERISR R IFhERTBER BN RRSHAF ShTFCHIES S horteishsdid b odies,
This term pefeis tadviiele: anithedieson kag epis khtbrcabtbodiassomptinigotbgoantigentHinding
domain of the anti-variant,product. antibodies, for.example scFv, Fah, F(ab")2, other. antibodies without
the Fe poﬁfb%?gﬂﬁ%]féa%ﬁ iﬁgﬁ#&%&%ﬁ?%ﬂﬁéﬁ |c%ﬁﬁ%&gdlgéésg%ig%)gaglgggost%gp rgaj{;_%{gs" r(I:\'(,)er?iisting'of-
25 essenfiatly halydyecvadabfeBHIGeN bihdivgrdonmrifhsefdrbrentido disiadng theo ke vhict
S“b_St.@”'ﬁ'aallxih%t@'&ﬁ‘dt's%&%%&}@@@ log.chprasipliztics.ofdhmmbalesantibadydionuhichrthey were
‘derived.  "Agonist"” refers to'a molecule that mimjcs the effect of the CD44 variant product or has
30enhancéd E&igity% dér%‘é"%ﬁ?tﬁrﬂi’éd@,‘bﬁﬁh%férﬁﬁflﬁ?dﬁﬁ%’ﬁdoﬁ%‘ti%?%mriﬁ@@%gg dPprolongs
the duratioq:ef the.hialogicahaatibpyief thenmianioptpduet, fas eanmparad fedikateWhg at least
2009/007934PCT/1B2008/052786 induced he yari t.d The mechanism may be by
any mechgﬁ%rﬁ%ﬂ% ) B)réfgﬁlﬁiﬁﬁlgjc 117 %}éatg)efsb%lc%g%a mo ecﬁﬁiz\&fgu%h a}%! ‘ﬁ?‘é’fﬁ;‘ Ofos?gfci%/eptors;
prolongingtiimdfesms dfithpoimpietdteskincisasing tryaetivity bbthgsrokiouites droits rakget
incregsing #he affinity, of malecHles ots seqapiQr; infibiting degrrdation arprateplysis of the
molecules, and so forth. Agonists may be polypeptides, nucleic acids, carbohydrates, lipids, or
derivative SeHEEEESFENS StFF@F%&%%dféﬁ'%h%W%%W%%it%%éﬁ‘ﬁf&?éstﬁ LStivite BrtRBSvariant
product. gissAntagpnistisefesste aisealequlp thaiintpilsersiteaddhpiiasipnaofithadlalogical |
activity of the CD44 variant a%roduc;t. This may. be achieved by any mechanism known to 10 deactivate
or inhibit HISTEBIEArMIECHIBY STEREE BIOCKingG of the receptor, blocking of an active site, competition
on a binding site, enhancement of degradation, and the like. Antagonists may be polypeptides, nucleic

acids, carbohydrates, ipids, or.detivatives thereol. ar apnather, malscules, whicheanrgatvely
modulate the activity of the CD44 variant product. 15' Blolpgégg sample” - %’he biological sample used
[

in various S ESHRRES MHAhERERITRSERAAHE Gny aPisTe AT BoRR AR LY Sumpta ety Ymple may |
include fluighsasapies suthoasavhoie-tilodhperipherabhioadsmondcyie sdpukceytes. Fbe s@nples may |
include various cells and tissues,.The sample may, inglude fixed and/or.embe iIssye tions. The

samples r’r?%/n Blgné?ﬂ%rry fresfk §/°8§81r15%‘,te% or Fézgﬁbﬁl léng%rsﬁp%gr%n%// éiéxfﬁi%aickqegtﬂ #?m#v%%g ordead .
subjects apol@@iiayidse dbtaiedirom tay srjentsnpobueklesidor exiavipre, Miwials, Wicdiahd rats. |

"Treaging a4l %%a%fﬁm&@ge&m&a{ﬁ;@aQzét%mm&i&i%aeffmglaem%u%gs@bbe@ﬁbﬁmgwsm
reagent/substance, effective to ameliorate sgémptoms associated with a gisease,_ %o lessen the severity

or cure the eikods, BRUG BRI A T BilaSE W Jilinring 55 15 REDEHP8YEharS i Me term
"modulate’pis,diraeterddo affesting¢shanging)ithe expiressioniandior activityéleinucteicsasiddand/or a
polypeptide.. The term modulating may refer to increasin I ] 0 ing) the
R A rerra g r e alse oy
nucleotide coordinates 639-6%6 of SEQ ID NO:5.  There is further provided a third

25  polynucleotide derived from the isolated polynucleotide molecule, wherein the third
polynucleotide comprises a contiguous third nucleotide sequence being at feast 90% homologous

o nucleotide coordinates 772-828 of SEQ ID NQO:S.

According to further embodiments, the isolated polynucieotide molecule of the SEQ ID
30 NO: 5 may encode for a polypeptide, the sequence of which inciudes SEQ ID NO:6. According
to additional embodiments, there is further provided a first peptide derived from the polypeptide
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30 WO 2009/007934PCT1IB2008/052786  "Detection, "Diagnosis” refer to methods of detection of
a disease, symptom, disorder, pathological or normal condition; classifying a disease, symptom, ‘
disorder, pathological condition; determining a severity of a disease, symptom, disorder, pathological
condition; m%ﬂ&gﬁ?@%@éase, symptom, disorder, pathological condition ProgtBE¥¥Rs?fecasting an
outcome and/or prospects of 5recovery thereof "Probe"-a nucleic acid molecule comprising the
variant coding sequence, or a sequence complementary therewith, when used to detect the presence

of other similar sequences in a sample. The detection is carried out by identification of hybridization |
complexes between the 10 probe and the assayed sequence. The probe, in some embodiments, may |

be attachef f£FR I8lidN S Sporheseito BedBEECREBIE aBEIN R SRIBEUNNF JEReralY D KINGR'StFanded and
will generally.be:brivern, 1RA00 A0 pusiaatides Ihedpaticular propeties obayrebernétkdepend

upon the particular use and are readily within the competence of o ordi kil| in the art to ,
determine 8" Pragidetes E)eéﬁngap&g?%{? ﬂ%"ﬁégfgp& ggfﬁ’ ?‘E’&%Daﬁ%é}(% ;Er%?n@rsg?%%sic Lg e\}vrh%t&% can !
serve to peentemgtade-dirétes! potymigrizatiossdond pulymercise wrtanschprasey wiish ?i_]"rmers .
hybridize tg %Q&g,) oeg%é)t%&]tf;@%%%B%&%%Legwée& BHEIAiS REISCANEDGE AiiBmRJRIG A In.SuCh

manner as to ctthe polymerization (and amplification) of the double-stranded sequence 20
nucleotidethisd gevtide iU scpPRRFBIIAS OF SHRdPIY B i 24t Rndhi FhEdpRdER 5 be used
in the wellzkngwi-RAlyngrasathaindigasiipRdRORInd he designoet pimeldairs i welldnavia in the art

and will depend upon the particular. s ce to,be amplified. In general, the primers.are. ..

single-strafff&gn %f\/\?égr?% ﬁilg%% §§:§§ Iﬁgleﬁ‘ﬁ S RYbi |§ee{88r%%dlr8%%sf)fémeepteeiﬁ?ﬁ%]tdeesequence

located begwerenith Bnel20R0 basesapaits@bples ﬁsmi@tjans_ttﬁag‘mm&@ﬁﬁng_@gwm to as

"bridging Jynclien” ielales o e HEoldgeoleR INeIEIRSPHHNI AR SrLhiS s (gJeojan where an
s fla

exon'connects to i gexons, in the sequence of the processed transcript. WO
2009/007934RETAB YOOI drderal Sciqmmsyidiiatiod e bineans discatsd Rybritizatsr Fefiteddo the
process Of(ﬁ@nbﬁmgr{(i nigeaotiog)-bavees a sigiergtirnted nusleiq sad neleeylecandnation
complimentary nucleic acid molecule into one molecule. 5Reference is now made to Figure 1, which
schematicgiﬁffiﬂﬁstrates the human CD44 gene structure. Fig. IA illustrates the structure of the human
CD44 gene, which is composed of 9 variable exons (filled squares, marked V2-10) and constant exons
(empty squares, mark s.Cl- d.Ce-10) _Fig. c ' illystyates.th eNiEh! f the

CD4 %/ariant trar%gﬂi)gtl Dﬁgvﬁg,%ig ?r?é%%degg%in%%iggmgfk%%o#sgﬁt e%gneg,ﬁvariab%z Qexon 3.

Fig. IC 10gumeereroaiNfushisrss the sHticiistadst thie OBUAVaNEHETafLeitt CDARPEIWNIER includes, |
in addition dp.the eanstantxapscuaiinbleiexen. figpkDwehemaicallyldlusicatesdhenstideture of the

CD44 variant transcript CD44V7, whic inc{IfUd S, | g@di ion to the constant ns, vari bleﬁxon 7.
Fig. IE schearaiif, MEStiia STl iR %ﬁﬁ%sép ﬂi‘ ?/igﬁgjﬁf) ?Fatﬁ)sf%ip%aéeég ! \L/lv‘y?gﬁca‘l%scf)udes, in
addition toSRe donskant eXBOSvaiable 8&ONDOYA55, SEQ ID NO: 7, or any combination thereof.

20 According to further embodiments, the contiguous nucleotide sequence being at least %0%

homologous to at least 20 nucleotides of SEQ ID NO: | may include: a contiguous nucieotide
sequence being at least 90% homologous to coordinates 1-1212 of SEQ ID NO:L, a contiguous
nucleotide sequence being at least 90% homologous to coordinates 639-822 of SEQ ID NC:1, a

contiguous nucleotide sequence being at feast 90% homologous to coordinates 639-696 of SEQ

25 1D NO:1, & contiguous nucieotide sequence being at least 90% homologous to coordinates 766-
822 of SEQ ID NO:1, or any combination thereof, The contiguous nucleotide sequence being at
least 90% homologous to at least 20 nucleotides of SEQ ID NO: 3 may include: a contiguous
nucleotide sequence being at feast 90% homologous to coordinates 1-1215 of SEQ ID NO:3, a
contiguous nucleotide sequence being at least 90% homologous to coordinates 639-825 of SEQ

30  ID NO:3, a contiguous nucleotide sequence being at least 30% homologous to coerdinates 639-

696 of SEQ ID NO:3, a contiguous nucleotide sequence being at least 90% homologous to



According to some embodiments, RNA samples may be extracted from biological samples of subjects
diagnosed with neurodegenerative disease (patients) or from model animals, such as, for example,
transgenic mice, which are used as models of neurodegenerative diseases. The extracted RNA may
include total BRABYIHRMA. The extracted RNA may be reverse 20 transBfibéBzardiassd in a PCR
amplification reaction. The PCR amplification reaction may further include primers whose nucleotide
sequence may be derived from regions within various variant exons of a CD44 gene, regions within
various constant exons of a CD44 gene, regions that encompass nucleotide sequence of junctions

regions bridging constant and variable exons, or any combination thereof. The resulting PCR products

may then b@@&@@ﬁ%@ih@iﬁ%@dﬁéﬁ@é2@d@mmﬂmiédatinrtiﬁisrménn@hé\ﬁ@nﬁwmlemidscripts |
may be '%Q&lﬁé‘?ﬂeﬂﬁh{ga&f RELde, AMANG QIS %@W@ég@@641{?8!48&%?%@@%@’1@@Rﬂ%ﬂ}%‘_’vere not

previously described in'the art.~ ~ Furthermore, RNA samples may be extracted from biological
samples oPSHSEGSUBGHBSEY YRR HetirtaRsTeirdram e ais 8 sengraientyy B R 8% oM Ade and sex
matching 3@ssibipats thalk:weke dati gisgnanetwidh adeurodaganerativediseasataamaheontrol). The

extracted RNA may include to IRNA. The extracted RNA may be reverse WQ, .
200010079 BT S0RTS57 55 dabohben At LAt In S M SRR Tt Y PCR
amplificatibnmeketiontmenpilirtites (36Ha8e @ritherEWNose mci@gtic!@ seef@euiﬁmsmawbe teerdved from
regions withig, \RHOUS YA EXPBSH Rl EPAHh 2R8NS WIHIR varigus.capsianiexensof a CD44

gene; regions that encompass nucleotide sequence of junction regions that bridge between constant

and 5 varidBReRBECUETHAPRH e ATBITAtPCIAE AL dT2st RE fempleepe e sderst il SHEiREerHBM the
patient biofgical sammplespnditie neumaheapietisubirais may.thandhe vnalyred anditheissequence

novel D4%’cs’rp Ice Varian IptSthat' wére not previously descri iR the art. Fuf efmore, level
of expressiomolcthes/rioosiRSR pEGditts] WL HOréfresentordigonss 10cEDX vayiantetiaisTeipts, may

be compareg between samples ebiainad framspationts Arg:samPIes abtaingdam narmaksentrols.

Level of expression of the various CD44 variant transcripts and comparison of the level of expression

between difEEIEsERRIEY My BE"HRRMRRILIPVERIEEHSISGHEWRERSERS Kriowr Tn BRe?®Ht, such

may g deterined. ThERCR odycls ey Indude ha4 uaseints tatymay indude, agiona ofers. 5

as, for exasaplignyothensraihod efsemt auantiat v Reveaeses T ransetiptiofiR i RGR-Reakahime PCR,

and the like. For example, ucy} omparison 1 indicate exclusive ression of specific splice
variaﬂ\?(s) i%}%%%ﬁp &g %{3 r%e% fom lp?sgfﬁlgrr? slsa%“co [%?55’?8’13%%56 es 6%?;r?éstgrf%“r]ﬁrnsof?riﬁ%ﬁsgontrols.
For exampléP3uBHsampatisanSmapdivdithie, diviskVdiesduleyel ofmhpiEsBioncupirecpiidtieatipof specific
splice varigni()-n sampleseRiangsdram RALeNS AR LoMRARIIQSAMRIRS Qblainesiramipermal
controls. For example, such comparison may indicate a decrease in level of expression
(down-regﬂ}%ﬁ) of specific 20 splice variant(s) in samples obtained from patients as compared to
samples obtained from normal controls. For example, such comparison may indicate that no change is
obseryed in level,of expreseion,of specific splicevariant(s in.samples.oblaingd fiom pafients as
compared to sampcles obtained frém normai controle. For exampzfe, such comparison may indicate
exclusive elgressleniidé gpatdificapphicecfaribmiisiin simisiesybleimed oy iomdteoateslsds
compared 9,255 amples. AN OH QI PRISNScid. IMRCSEIANGRMILNLSYMS RXETINANRNA,

embodiments, total RNA is extracted from postmartem hippocampus samples from subjects diagnosed |

with AIzheﬁﬁ%i&@%?@@%ﬁ?@?ﬁ%ﬁ%@%?%%ﬁ%Qéé”é(rf@@a??ﬂ%‘féhﬁ’iﬁ%ubjects that were not

diagnosed with the disease (normal 30control). The RNA is reverse transcribed and used in a PCR
amplification reaction, as further detai%%i .Example 1, hereinbelow. The PCR further include primers
Whosgaé:nucleotidéESL W&‘a 1%05?003?5?47 : ?%?8%@10%51;861 Ssearlﬁ}glngg rﬁaﬁ/cge %ériﬁé%??%ﬁﬁgreaions
within varioesreéagantreiiondieskee GORA Fwet fegibpie idtERm 2am6vls ebigtatine s prasCDd4 gene,

regions that epcmpass Dusleotida saaMensaLiilunclionsJssansaldging sansiant Andyasrable
exons, and any combination thereof Exemplary primer sequences are listed in Ex(%mzolgglQ D

hereinbelotfaASTSL8AHEFE QY BYREPIOH Edeest 10 amino acid of! SEQ ID N
NO: 4, SEQ ID NQO: 6, SEQ ID NO: 8, or any combination thereof. According to additional

30 embodiments, the contiguous amino acid sequence being at least 90% homologous to at least 10

amino acid of SEQ ID NO: 2 may include a contiguous aminc acid sequence being at least 90%
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5 thus obtained indicate several splice variants of CD44, whose expression is upregulated in samples
obtained from patients as compared to samples obtained from normal controls. In particular, several
CD44 splice variants were thus identified, which contained a single non-skipped variant exon flanked
by the constint %(3?3@278?‘&D44, and exhibited a significantly increased ex%é)f@ﬁ?ﬁ%’rqﬁﬁﬁpatients as
compared to normal controls. The CD44 splice variants 10 thus identified include CD44V3, CD44V6,
CD44V7 and CD44V10. Real-time PCR experiments, detailed in Example 2 hereinbelow, show that
the CD44V3, CD44V6, and CD44V10 splice variants exhibited about 7.17, 7.02 and 18.15-fold ,
upregulation of expression in AD patients as compared to normal control, respectively. In addition, the |
CD44S isbfuraiagPTD94 axiabitel aveitizess &[ﬁ&gLﬂgtﬁﬁ%l{%xﬁ%gsi?)rf’ﬂ*f‘tﬁ@oﬁét?é?ﬁ?aéc%mpared

to normal JAGemtEdleine af baCC0ABER Mithadditionakembadinents: tate) RNALS axindcted:from
APP751 transgenic mice, which may be used as a ‘9 el foi AD-like g}ithola Yy, as fur%h? etailed in
‘Example: SHEBIRSIRPRGA TFSH?"r‘prE)%%ﬁﬁdféﬁiggué QL UGRREEAHANTY 2 RISFHNE ST 50 female
APP751 trmisgesieoniberdnd norsragsgeniclittenainhteguche RNA it rease¥¥trhmsoiilsdsand used in

PCR amplification.reacti | e gy le.3, inbej 2 F indicated a 7.2
R e A L e

fold increase In expression of n . _
transgenic¢milce asthiparetredeing eolsas P REhbeRi PRt 2 Al eriae i ESdridn S Ghe

expression, lsvelsiafCDAMSashibiled Al f%dnERASEiTH e U A5 ey ubiiion LR AhYRExpIession in
APP751 transgenic mice (as demo S;%@?éj in Exgélmbple 3), anna%;}llvith the fir:gin of 9‘544 Oz/in brains
of AD patié?ﬁég@?e&e}ﬁ%%sﬁgt%%qnﬁé 1 ONGREAEE fMdRvoerient of CB EN2AT pathology,

for examplentidwgest eammaiha ceidnulatiimios Aﬂiéth’éﬁacﬁﬁﬁ@Iéﬂoﬁ@ﬁmmwbntﬁgsp&pﬁmima&nidegion is

one gfthe marks of AD, A0aWQ, 20090 934BCT ABPO0RRRISA 4 25 ACEGHY W RGO

embodiments, and as §cahemat|cally illustrated in Fig. 1B, splice variant CD44V3 transcript includes at

least constantizus GBNYATHhIERBIFVFRERCEAEERT IR & SBRAUB S ERIEE Y ardnt

CD44V3 trpnscript (ol ideson stk ernansié 05 varant exendantheanstantexens 6org2: A Blast
search on public databases of human expressed 5., segu,eme&using,default Lparameter,s and using

0 , R UE i
the nucledfiad SLGURNRE'BFEDRA FFE TR SIAGE EST BtesSidR T URTBEF BASBIESLY with no
identity to aninknorM/namidiNA béugimileasB¥A%t seardheusintg themuckdctidulivetradrte of thedb-V3-C6
regio.of GRAAVS (canrdinates 630822 I SEQLIRMO: & 308 asllusiinlaghi.Fig, 2A6) igsyltedin
similar results. 16A¢co Ing to some embodiments, and as schematically illustrated in Fig. IC, splice
variant CDAavEnaiah Serptearmd $865 Bt At coREERT KA, GeRRTEsNsH Rn& Edstirt exon C6.

More preferahiy, splice, vatinnt £RAGEHaRscript ingludesEcpmstart 6xensfilness vatisnikeron 6 and

constant exons C6-C9. A Blas rch qn public databases of huma S ces using
default parSATERSFCERAT ?ﬁﬁ%ﬁ%’%’ﬁg}g&%}é%ss%&%%%g% %Sgﬂﬁsgﬁ%ﬁgnﬁ%%éu%g)h% Similar
EST or mRMAcsadirenioashésiiieBlastmseaschmirsing itheeaeoieotitieesd dersh 680 fitiac®BENG-C6
regiog,of g?‘ié‘t“i\égs{%oéﬂi[}%t%%@%?;'%%é"Eb?ﬁ@: PN 3ARM. as MHSHRIRINiFi% 3 sChgye shown

that no mRNAs or EST were found to contain a combination of nucleotide seguence of both C5V6 and

V6CB6 in thesnt! pAgI GBI omelREcera A R 8 oerdpiss TAda nt SERLCDYA - AEEERRHA has not
been previgysly slescried 20:iEuriac.al v Braast Laneeamins kidabatAdib 263) shehtion V6

alone but onI)&c cked the V6-C6 region and no other re%%olfga(é?@a&cgted tq V6. According to some
embodimetits’ | A

h :
Stk B CONEHNLE MO ALE AEHTREI IS BoreeS varant CRARF faraenpteincludes at
least constantdinansC3 iaXlaot BXONN NEh8 cormrigrs axion @6 Mavengrebeirbiy, ispticelariant
CD44V7 transcript inqlides, constant exans:SkCovariant QXPRJ.ang copsiantisxans £B:619- The
nucleotide sequence of the C5-V7-C6 region of CD44V7 corresponds to coordinates 639-828 in SEQ

ID NO: S. ABradingetr SR P aRTala dss MRS SXbYe Lsg Syt mdudisingaanhc
parameters g g@iB@d‘i@e(musb?@Hﬂ@zﬁ@;ﬂue&@esaf(mé&\%dfdeﬁ@tdi@mﬁ (A BhyHdenatcdlakeST or

RNA that.is, NA 30 whi tajn both C5V7. and V7C6 brid the
e e N e RS S L

sample may include a cell, a tissue, a body fiuid, or any combination thereof.
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According to some embodiments, and as schematically illustrated in Fig. 1E, splice variant CD44V10
transcripts includes at least constant exon C5, variant exon VIO and constant exon C6. More
preferably, splice variant CD44V10 transcript includes constant exons CI-05, variant exon 10 and
constant exo%@ B8R Blast search on public databases of human 5 eXpFE&2RE L& dences using
default parameters, and using the nucleotide sequence of CD44V10 resulted in one mRNA
(EF581837) and two ESTs (CD641177 and AW995521). A similar Blast search using the nucleotide
sequence of the C5-V10-C6 region of CD44V10 (coordinates 639- 900 in SEQ ID NO: 7 and as
illustrated in Fig. SA-C resulted in similar results. 10According to further exemplary embodiments, and

as further detailefcFPEigntpl & Eh e FRIRBEBI ol RINEER ARk R8T BN pBSEAToMe AT GRS ar cord
and motor gaptex sapiesdnonmstdiesis diagpasechniteAd & (A:Sipatienisiamivelcaspions subjects
that were n t((]l?gilf%losed with the disease é{mrwal,%orétrollgb;ﬂ&%nl? ébﬁ tii% Jeverse %ragg&@pn%go%nd used in
a PCR ampificStiBRTe S0l 1HE AERRAANE! iAGaE pimers WhdSe Nidledtde seguence may be 15
derived frahemedions within various variant exons of a CD44 gene, regions within various constant
exons.of a CD44 gene, regions that encompass nucleotide sequence of junctions regions bridging |
constant and variable exons, and any combination thereof, Analysis of the resulting PCR products thus |
obtained indicated aédiEra Sptieestramaliry 8?@%3?%%%@@%‘%&&%%9@%@&%@%ples
obtained frm patigmieRs *aMpRased ipsamples abiaicet i neenal 2, aonjrofshdidpkiaglar,
several CD44,?pIice variants were identified, which contained a single non-skipped variant exon
flanked by {FB& EB NSRS hs of CD44, and exhibited a significantly increased expression in AD -
patients as compared to normal controls. The CD44 splice variants thus identified include CD44V3,
CD4j¥6 and CD44V10. 25The CD44 variant transcripts thus identified, such as, for example,
CD44V3, CD44V6, CD44V7 and CD44V10, and their respective protein products may be involved in
inflammatory processes whidhEddili BE MeBEEd QN A3 drd Bl Ealidddnicroglia or astrocytes) or by
infiltrating inflammatory cells such as T lymphocytes that could be either protective or detrimental and
are stimulated inxender S8 e e S0 JHES M o ASSRIEISTh G 0P Yorid eéiiencsotPh 826 ction of
splice varignisiRRRRAS. 0. B $RAFieS AN diseasasespaeien:\WQR2000 RN &b 122008/052786
According to some emboqbrp%rgs, Ee IiEéJes derived from the Feguences of v%il?lﬂs { D4§r v{%rriant
proteins mA§He Pe e by VARSHS G h &8 RS Forbanibie By ShaICAr synheas Arid/or
recormpinabiimetieds & donged ass antit) dhaforsthbgroduction fspecific atiboliceshiisentder against |
those peptides, The antibodie red i ihodies and |
may speciﬁggﬁﬁ%%c(%ﬁfg%?v%lﬁg%ﬁgﬂ 3%?&%?5%%%%%@5‘%2?&%@9% ﬁ%ﬁ%} of the
antibodies gy bréoperformed by any method known in the art. The antibodies that specifically

recognize and bind the various CD44 variant proteins exhibit at least 2-fold higher affinity as compared
to binding to other, CD44 variant proteins known in the art, whic 10t described in any of the
embodiments deegr t@p%t ?%“d"m i %%A{évaluated by various methods

BiBSGTEIARH 8 JEBHET S tRE 0 binding may
that aje well knowg%t% theseskiled inibeattaushAsRIpdng RssaYSehiclpgicat asseys.anghany

combination there According to some embodiments, peptides derived from the sequences of
various cmrxﬂ#a%wimém&%ﬂm&] HeaRar&IPIS I SerE B AV fotRt (6D 44V6 product, CD44V7
product, 15 CD448 prodyct and CD44V | 0 product, may be synthesized chemicall solid phase
Cymthesis (Ve 3 TR e LIRS, S bk S Tor Do oF At ics th
may specificatyréspiyri zentiionS DAYt eriant proteivish Thrsantivyoticsmag Welude, for example,
polyclonal antibodies and/or monoclonal antibodies, Preferably, the peptides derived from the
sequences of the@arfb e emiaalia ilHEHGE (RtTHiEP IR GBGIRTEE f RFAYERAEh S 1Bt ¥3rPEEBBnd to 20
the junctiopgdReinesndhrvariabler exonsiandtbe eanstantaxensnA(penddesderived from the CD44V3
protein may include, for example, the junction region which corresponds to amino acid sequence
bridging exons CBianil svB:(nniaidy cidickr @t RS Buiel SED DN IgrafidRitre BY. tFoVelarkipie a
peptide defiyad fipmihe; GRA4V3 PIteiR AL REUdabe R URB egiomMhich Corresponds to amino
acid sequence %ridging exons V3 and C6 (Amino acids 256-275 in SEQ ID 25 NO: 2 and as illustrated
-in Fig. 2C). A peptide dlasivessfram thenGRAdvGratein smiinaodepfacexampleidhe junctian region

which corre%fondsggagtlwéaa% sequence bridging exons C5 and V6 (Amino acids 214-233 in SEQ
ID NO: 4 aR4'FiG™ oF example. & peptide derived from the CD44V6 protein may include the
junction region which corresponds to amino acid sequence bridging exons V6 and C6 (Amino acids
257-276 in SEQ ID NO: 4 and as illustrated in 30Fig. 3C). A peptide derived from the CD44V10 protein
may include, for example, the junction region which!orresponds to amino acid sequence bridging
exons C5 and V 10 (Amino acids 214-



WO 2009/007934PCT/1132008/052786 233 in SEQ ID NO: 8 and Fig. 5B). For example, a peptide
derived from the CD44V10 protein may include the junction region which corresponds to amino acid
sequence bridging exons VIO and C6 (Amino acids 282-301 in SEQ ID NO: 8 and as illustrated in Fig. :
5C). SplenodY¥EY &Y immunized with these peptides may be fused tFHE/EINPRERIRS, and |
hybridomas producing 5 specific monoclonal Abs may be selected by testing the ability of
supernatants of these cells to bind to Namalwa Burkitt's lymphoma cell lines stably transfected with
recombinant constructs encoding CD44 variants but not to non-transfected or CD44s-transfected
control cells. According to some embodiments, reagents, such as specific antibodies, which may 10
specifically reacFagdinstamssretogsikb Avasitass SDARNPlicevasikaet ploteinsisnidy4deasentin the

diagnosis of. H%H{E%eﬂ)‘?ﬁbeéﬁu%\éﬁlméﬁésﬁrﬁ Analysis of the expression of the various CD44 splice
variant proteins may be performed on various biological samples obtained from individuals to be

tested. Such samples raaydasidee, fvexamaplesPlagiva sampplesotissuesamplepanddhenlike.
Analysis of the sam les m E%’ g used to determine the presence, existence, as well as level of 15 -

SOme
expressmﬁ BPTHEB/AAETS ETAA VR Nt proteins. The analysis may include various well known
methads used to determine protein expression in a sample, such as Western blotting, Enzyme Linked
Immunosorbent Assay (ELISA), Radio ImmunoAssa RIA , and the like. Presence and/or level of
expression of the CD44 variant protdiisipddiuBcBBnERA¥G A Nown, pre-calibrated control, and the
difference in expression between the tested |nd|V|duaIs and the control 20 may give an indication as to

the existence of a disease as well as to the level of progression of the disease. In accordance with

some exemplary e &IaTERE I HRRTIBN SIORITITRES AR ANFsiRVErIRp pYicalR PartidsdesTst AP patients'

brains is gﬁﬁfpcsmﬂ Apifueha, detaited dmBxampie a,na&iaaﬂ@l@aelewoa@eﬁlﬁeéamm@djeﬁ@gamst
CD44 44V6 or CfLT)44V1O f{)r im unohlst?chﬁq stalnln {%the ﬁB é?tle&ts brain
tlssué Th ?HW 8?:1?’1(%%3 Q’gtg‘?ﬁ%opesu SRS MOnStr ats difiSFEntial celfifar and stbtellular
localizatioms ahtheheaiiowstODAdasoforpracitdse redbothesgnSdstdda it mraintysimiastiveyims and
within senfie plagues, CIa4ve and (R44y 10, 5tainingis.foyndinaerrons.inparanyclear areas that
overlap region of 30lipofuscsin autofluorescence, as detailed in Example 5. CD44V3 staining was
found in bé’t}‘f’&%‘??bcytes and neuronal paranuclear areas. Lipofuscin is a lysosomal complex of
oxidized WO 2009/007934PC17182008/052786 protein and lipid degradation residues, which is
accumulated in aged neurons. The res lts demo strate that in caonirast to CD44S, CD44 vanant
prote%%s, which g}gg néssecf %neneeﬁ?o(r)lslm%%f/ h%i'}’/re‘3 a qireCL r rc%l(fé(::g |nE @1%4 %éﬁ%e ﬁalg% gglca? process
that may lesddsine iropatgédtaiethidragiekampls @BmeﬁaﬁmntsaWHhW@%v@tﬁfehéﬂeﬁ in

intracellulgr, fy %é%é%% A%Eéiggm&ﬁh@ oessﬁ%rﬁggepﬂog@vaa@ip@@t@yénmz%mp@se%@M
variants such as CD44V3, CD44V6, CD44 0 may be involved.in autophagy, the major

pathway ifdived i tagr AU rPEVSHE fdd B?Sﬂé‘?ﬁgdﬁﬁdjﬁ}’r}ﬂ%@%@e%éﬂ&‘i’&%?%ﬂ%ﬂﬁga”gnd
survival durifigsaetrient siarvatineetophagy ishinvalveenvihielintiacaltulaedagradatientofind

aggr;;g tl%ﬂ gagnez é{é_\u Ieln%Rtavﬂnggaar Nat. Genet. 2004, 36: 585-95) and hunting-tin (Shibata J.
Biol. Them. £0 230 PEERATE §’§) R tgophaglc vacuoles have previously been identified in
dystrophic neurltes in AD brains and may be a site for AP production (Yu et at J. Cell Biol. 2005, 171:

87- 98). Autophagy. was,EaentlY ShAwn.Le-have ABdMRAIARLRHEVRRINS LR IS INhR ARAeHMUlation,
extracellular AP de@posmon and neuron degeneration in AD mice model (Pickford et al J Clin Invest.

2008, 118"FFEH009)" BreirRce dth Y YAders [reRd B iy R 8BMlMEh 15 illustrates typical |
staining of hippocampal section of AD patient with CD44V6 and CD44V10 antibodies, respectively. As
shown in Fig. 6A various .neuronal cells, sug for e, euro | c # ge identified
Wlth\:%r%hlpppocampéiaksoe(? dcr)l[nlé) N *h%ggzﬁ%mmgﬁ gdé Staini a@%ﬁ%#aﬁ e S’mp %%{%)y cel v%/hlch is a
typical poshivelyessedihe & Rédromichhie sehwaethghbhtndraiseiaffigi 8A (panel 6), shows a magnified
view of an exemplary positively stained 20 cell (8), wherein the cell nucleus (10) is not stained, while
the paranuclear and cytoplasm compartments (1§Pare itively stained with a CD44V6 antibody,
that is, the CD44Y6 ‘&%‘aﬁﬂ:t‘i‘é EFHssHY il & et %?%ﬁarfﬁﬁéﬁ’?fé Nédgffoﬁﬁcinﬁ?fﬁ'egﬁsmnous
neuronal celtscisnghal; fakexdampls netirohdDad|imdaAs eaiay bepudentified Wikkih happpdcampal
section (14). The cells may be stained, such as exemplified by cell 12F, which is a typical positively
stained 25 neuron, The lower right hand side of Fig. 6B (panel 16), shows a magnified view of an
exemplary positively stained cell (18), wherein the cell nucleus (20) is not stained, while the
paranuclear and cytoplasm compartments (22), are positively stained with a CD44V10 antibody, that
is, the CD44V10 product is expressed is these celli8ompartments. Altogether, the staining results
show strong staining in neuronal cytoplasm, and hence this is the neuronal compartment 30werein the
CD44 variant products are expressed.




WO 2009/007934PCT/1132008/052786 According to some embodiments, there is thus provided a .
gualitative method of diagnosing the presence and/or progression level of a neurodegenerative 5
disease, such as, for example, AD and ALS. The method may include the use of reagents that may
specifically ré&t?¥gA%t4and recognize the various CD44 splice variant proteIB3M$IER"86 CD44V3
protein, 5 CD44V6 protein, CD44V10 protein, or any combination thereof The reagents may include,
for example specific monoclonal and/or polyclonal antibodies, which individually recognize the various |
CD44 variant proteins. The presence of the CD44 variant proteins, such as CD44V3 protein, CD44V6
protein and/or CD44V10 protein may be tested in a biological sample obtained from a tested subject,
such as, fER%hmphs, vartiss trenseihiideampies Setheridners IkeeTHPOPesEHiESf tHecCBa4 splice
variant proieing,sYehas&dR44V3 protein, CD44V6 protein and/or CD44V10 protein may be tested by
immunohistochemistry and/or Western Blot analysis performed on tissue sections and/or protein
extracts obtained from the biological samples. As demonstrated above, detected expression
(presence) of the,yasforsdGD¥4Spline vatiant Pratejiise suchras/C BddM3 prdteiding RN aegiotein,

CD44Y10.protein, or,any combination t f, may 15 be indicative ence-of »
neuro%/egé%%rrca ?\‘}%e%‘?z‘é g%%rlrﬁé?ﬁ% atggtaé%eg g%déggﬁl\g/leo\%%% S%h(ggr}l/%%%ﬁlgégg egzribec[iﬁr}gei%{ asa
qualitativeFRASa rrascald e UGB B wwdjnamiutie refider4 e JarpitdivePeisbiE e level of
epreSSi0H&iéﬁ*&%&?@%}%}ééuwﬁmn%ﬂé%v{ﬁla@%i{bv&%%@é@}@r@t@nprnﬁehéi@cua@iﬁ@nmieaereof in

the tested subject is compared to a known calibrated level of expression of téu?se pr éein . By
uantizatiBF BT FElfeve O CEHEAR5R BYEHE SRS A T AR BT & SR R a3
protein, Cﬁiél@Mﬁepr@naémle@DfM\ﬁelmeinLoﬂ@ pr‘greﬁﬂmkstanmptﬁme saeunmdsgg:edm@ﬁmg@isea_se
may fe de%%‘u%glyﬁi}; ocRSSPTHIRG. 10 R0me embadiments. (sagents. shishyasspecifi.angibodies, which

may specifically react against and recognize various CD44 splice variants proteins, may be used for
25 the tre&tRenitofeemaialsnerpiveede e s Bionthsipoidet b Loegre §$nCTHEFETS thetefore

provided a/mgthed Qi eatine@ NeurRdesRagLalive disraseiit-a patientin o et mchidiag as
administering to a patient in_ need an effective amount qf a reagent, such as a specific antjhody

directed afiAREF ey Splite JdridheBrotditt SGehPHEY EYARYS SFOtETIE DR 5Totein, cD44v10
protein, orFany2Eotininaticndhketidefstheneagénbesuctiias arsppesificrantibodystamay:30dovrndgulate the
activity or expression.of the CDA4. spli ' i tive.disease.

WO 2D00 A T2 BE0S R R A H s St proied
oligonuclestitie\rhatdagrssathaEMRaytbe used for identification, characterization, detection and
guantitation of the expression of the CD44V3, CD44V6, CD44V7 and CD44V10 splice variants in

various biological samples. The 5 oligonuclegtide molecules may.include DNA or RNA nucleic acids
such as, for exar‘ﬁﬁI@f%ffd%??u%é%ﬁ’d‘gep%gésﬁ?ﬁ%o%%&fe‘éﬁb%%%m%% oF g%%/l CE SRS thereof,
whose nuéleatitie getjierdsmaiay hidridiZ€idatibastairagivn ofdhe mackotiterségiehce of the

co4g§ﬁ éﬁg@wd\!&ﬁs@i Yor GRAGYESSEQUIRNG: 3 anglar GRA4YTLSER IRNQE) andlor

CD4 Q ID NO: 7) transcripts. For example, the oligonucleotide molecules may include a
nucleic 10°8eleiprsisemplagiigbie hive b %Rﬁ"ﬁ%ﬁf@‘tﬂ’a&ﬁir%%@d@l@@&ﬁﬁ’ﬁﬂﬁ’l%@ﬁ@é@?&ﬁﬁl%ch a
probe may,heresedeie:identibeand Guaptiais expiessipnt Gl4hgnliee esiasisnoyarioskiological
systems. Use of the | rcibe _fsgédigeptiﬂ%atig)n anﬁj qSuan}ita igg of ex Sr%gsiijce)ncosf (t}gg,i CR44 snp!\;gfe variant
may be acrﬁi?i%’&e%?/é\)?é R B S APy [8IF SatHEE KBRS afeh S e probe Wit the' CD44
splice varianisizBuctpinethodst midmelirdes:fd ikexampled Nonkeipl bBrafBHAK aswt chSRmlY in-situ
hybr Zat'%greﬁg{ts&ﬁrﬂpg%,hﬁc@mya@ agld malegules;neay alsa.inslude primerRals: Kimes pairs are

two short oligonucleotide’ molecules (such as, for example, in the length of 10-30 nucleotides) that may
be used tGRETBREamE AR instudEx SPESSIHFEIhE THRNASHF s Valldie eiBYla spmse artilits (cD44
splice varigniafapseripts)inauchungth adas RevaseduansorpiaseRalywerasg CimindReaetion
(RT-PCR) that is well known in the art. In thjs 20 method, RNA molegules exiracted f .biological
sample B TATEICE HARSETBbU BN A RO SRS s e 2 R ety DA
molecule i$GHests tsediaksetitermplatedn & PERiredwtibridaionpivitbotherigpbeifi pHintad sangawhose
sequgipce is dentical or complementary to at least part of the region of the individual CD44 splice
variants. If a specific CD44 splice variant is expressed (meaning that its mRNA is found in a biological
sample), upon the amplification 25 reaction, a PCR product may be observed and its level may be
guantitated. For each of the various CD44 splice variants described hereinabove, at least one specific
primer pair may be designed and prepared. The sequence of the primer pairs may preferably be
derived from the unigue sequence regions of eachZ6f the splice variants. The unique sequence regions
of each of the splice variants are most preferably at close proximity to the junction regions bridging the
30constant and the variant exons (splice junction). Exemplary specific primer pairs sequences that
may be used for that purpose are listed in Examples 1 and 3, hereinbelow.




WO 2009/007934PCT/IB2008/052786 According to some embodiments, oligonucleotides, such as
specific probes and primer pairs, such as those listed in Examples | and 3, hereinbelow, which may
specifically recognize various CD44 splice variants, may thus be used for the diagnosis of
neurodegen®atie?dfsises. 5 Analysis of the expression of the various EEHABERREE2T8¢iant may be
performed on various biological samples obtained from individuals to be tested. Such samples may
include, for example, plasma samples, tissue samples and the like. Analysis of the samples may be
used to determine the presence, existence, as well as level of expression of the various CD44

variants. The analysis may include various well-known methods used to determine transcript
expression in 10%d sdistetosheiinstirTipe RCRAL REgRTiRFe E RN IR ari seding SAuRgbridization,
and the likgi-Rigasnss aeinieyelof axpressionief themDd4 saianidianserins wpyhercempared to

a known, pre-calibrated control, and {Fe dgference in gﬁ@ﬁ@@f thween tlg%lfgsted in ivictiuals and

the control T4y GIvVERRF TGRS ES 10 FRE K SHITEE 0P h discasy s lEiMas to IReIEVET of |
progressiandditheidisedseléoigiamireseasedetailedvabo\REQNDIMNBxamplelsit -&iéxpression 15 levels
of Va%ousﬁgx'g%‘\‘/a%%a%}gfd% R0 SR IRIR ge%éh%e .Q%g%e&%ééf&mﬁ}/&ﬁ&%&\élo IS

significan ated in AD patients’ brains as compared to control brains. For example, CD44V3 and

CD44V6 trameeip ehapfexss fhnicipriieeisentoy TABOTe PRI B ERtECELCEORRRFE Y Control. For |

example, LRAMNVI1Q axpressiRmisiiRcisRaedbyRguhd dold imARpatienDiascomparedte control.
20 Accordir{g?to some embodiments thg{fﬁ iggth.us flértherlgrovided a methad of dja‘%nosing or

monitoring & HeUoHGBAREERISEASE (Bch I2; AESRS! BD) 1 SRGENE Wi 1HOALS detecting
the expressiomdexvebehesrurciic adihinerbitiogiyahsarwplefitheepatient -Whdrsif Saidwlickic acid
Comﬁéise%aisi (% lel%o%lso\:/ J”o%ﬁ’&@ é%tm%e%sfﬁg AR N Re ﬁﬁgolt%é\k@{égengé BVadantemshination thereof

The biological sample may include a cell, a tiSsue, a biological fluid, or any combination thereof The |
expressioRifevE Mgy Be dewseiids Byuensinihiig iH*éCBR’ﬁM%%%%% heererof RRIATEREYHED BYthe nucleic |
acid, which,isigQlased/from; thediglegicahsasaple LelestionraidhenRNA exgressiondevelsimay include
various methods, such as, for example, PCR, RT-PCR, Northern blot, Real-time PCR, and the like, or
any combfi&fion (st ESHTHA A, Sobe used to detect hybridization of the RNA to an oligonucleotide,
such as, for example, DNA, RNA, cDNA, genomic DNA, synthetic oligonucleotides, and the like, or any |

combination W%.%g 99209§éf%§ftﬁ§?%988/@é%1%gm%gﬁiiﬁﬁ examnle.dhemetheddfiagnosing

may include detecting the expression level of a polypeptide in a biological sample of the patient,
wherein tHatpelypetde B & sbie ded HoM 2UTbuR HRANALRRIEE BaEME NG: 2SEQ 1D NO: 4,
SEQ ID N&: @15k Q1 D:hlGsrirobany pomhimation dheseeicDeiectimg thg gxpraasionvievetal the |
polypeptide may inclyde detecting 5 immuno-complexes of the pol tide.and.an antibody,adapted to
specificallﬁﬁ‘i‘?%ﬁé‘*é&%ﬁg iajé-),1 %31/% %?Jcavﬁzllgtﬁbedgggisw,%ﬁtsﬁg?ﬁrﬁ?té%%tg:i%/i@érﬁ §Fc{)§tl?w il
immunohistolchelesistyingratieasoyto dhmnifs taze dniyme linkbebarmrraad SorpeeiassayEYISA), and the
like, o any,combinatipn thereqf karemmpleRAualitative methediot diaanesingdhraresance and/or

progression level of a neurodegenerative disease, such as, for example, AD, ALS and Pa\ﬁiﬁnson 10
disease, iR PRHTAY ROERS PGB TRt L ARhP RV %Wﬂ’dﬁg%ﬁ@ﬁﬂ% ants
transcripts;suel 1@s séasexamiplec SR A& tianaclpt. D443 ransorigtnCRd4 76, transoriptrCD44V7
ranscript GPeAmasen & Ay combnation neiokT s Qligpusieedes mavingluds, for

example, r(l)tﬁ%?igoé’ﬁgonumeo ides, sﬁgﬁegg?' or & a“r}ﬁ'ﬁ]le, primer pairs, such as those%lste in

‘Examplesat smchi3s EhenprésenttholiRedGRn Fagiarh trahseripislestih @ CIay 3B &REript,
CD44y6 tignscript, GRAAVL HansstiRtGRAER SransaliiehAngiaes RAAMEQ transe Rt may-he tested in

a biological sample obtained from a tested sub{,ect. he presence of the CD44 splice variant transcript, :
such as CHEAYFIANY it & DN (et e Ao Tof An D5 b C B4R RGP Tt B Einy
combinatiegatheneahiaysbatesied by, for example, RT-PCR analysis, RT-Real-Time PCR analysis,
and the like, performed on RNA extracts obtained from 20 the biological samples. Detected expression

(presence) of the various CD44 splice variant transcripts, such as, for example, CD44V3 transcript,
CD44V6 transcrips, @pze\e Oarcinstipera 4RSS e veriasis adeenmbingideiaadstefEybe

indicggive of aresancergfa Neuspdegsnciatie diseaserimthetesiedsubiest Maraauaspitle method
as described herein as a qualitative method may also be used d. In the

as a quantitative, meth
uantitatiVEFHERFSS 16 SSHE0eT PEATTACSRIT bl tHEETRRT WAL D CpRA B TARE A, CDA4V6
transcript, CD44V10 transcript, CD445, or any combination thereof, in the tested subject, may be
determined, for example by RT-PCR, method, or Real-Time PCR method, and is compared to a
known calibrated level of expression of these trans&ripts. By quantization of the level of expression of
the CD44 splice variant transcripts, such as CD44V3 transcript and/or CD44V6 transcript, 30CD44V6
transcript, and/or CD44V10 transcript, and/or CD44S transcript, the progression state of the
neurodegenerative disease may be deduced, ‘



WO 2009/007934 PCT/1112008/052786 According to some embodiments, various methods,
reagents and techniques that are known in the art may be used to affect the expression level of the
various CD44 variant transcripts, CD44V3, CD44V6 and/or CD44V10. For example, these techniques
may include™® PGPy Bthers, the use of nucleic acid molecules (usually F{-HEf8PBRLHY786
oligonucleotides) which may have at least in part a complementary sequence to that of the CD44
variant transcripts, CD44V3. CD44V6 and/or CD44V10. Such nucleic acid molecules may include, for
example, small interference RNA (siRNA), antisense oligonucleotides and the like, For example,
siRNAs, which are well known in the art, may include short nucleotide sequence (approximately 21-23 |
10 nucleotides), which have a base-paired structure characterized by two nucleotide 3'-overhangs

(Tuschl and Borkhaysl, MoleGlal nier vent 2992 a6 il brinascionel §RNAsINto animal

cells may result in the potent, long-lasting, specific post-transcriptional silencing of genes, for which

the SIRNAGGHE8tdMOsiRIngt (EAAER PRSI RAPARRISCP ey BEATLITTI 08547 4597 Efvashir et.

al., Nature, 2004 14149848 VE laabhir set@incé eBes faBye RO, id mitkB8:d152p0dEibashéietsal., EMBO
J. 2001, 20:6877-88). Methods and.compositions. for using siRNAs arg descri f le, in U.S.
Pat. No. 675062556 R&thS R Of Broduicit %ﬁ?\ﬁ}%l@f %%I%nc}ﬁ es fﬁsle%%g%h%?gﬁ cagqﬁ%{r(lat\llgir:rgo system’

and use ofithersiRiNAotaiytepferanvilthaarivg shidsgermadn of EEIGY drjatiishisate ve sefbad¥or example

in WOO 175164. The,sIRNA may alsphemadein vyeineg mammaliaaoelusing-agale expression
system. For example, a vector 20 system, namediASUPER, that dirﬁgets the sy esis of small

nt
interfering PRI ES RAASH RS ER AR ceild gyad (BED SR P AR IRAATB S Al 50 5™ Ecience
296: 550-3)% Asi detmilad inEaxampied anditabiii inetsin) bspesibetsiR fosseuiences; Hirected
against the various CD44 varignt transcripts, suc 4 . V10
and/&ﬁ CD"'Z?Ellgn|t'ne§f§/)rbg3préy1 'rg‘gtgﬁltsgﬁﬁ %%% %E}%let%ﬁﬁ%@n%%’f%n@%%%%%ﬁg?g?ﬁl?{@r&gg{s%%ﬁ may be
administeredrby PEndrpstethedmkpdwn RRNE Pl #ésedadnbeopearplesmbrieseet. al.,

Adv Drug Reliy, Rey.:2Q07). The SIRNAMBaY k6 dissiedagaingt vasioumsequenes fegionsof the
MRNA of the various CD44 variant transcripts to ensure successfyl silencing of expression of the

CD44V3, Crs4aye Cosadvnicap 28 HAd 555 E5IABIndfohcth&eBF REHEalgd IY Example 8, and
shown in kigudn@taressiandeyelsmahodeNA of various CD44 variants may be attenuated by use 300f
specific SIRNA molecules. As detailed in Example 6, three siRNA molecules were designed against
each'8f CD44S, CD44V3, CD44V3 and CD44V10 variants. The siRNA molecules were WO
2009/007934 PO It32608/052786 thetiodn &Y ComIEAd dXisTeRas b ardesehRNAC 47d protein

of the CD4d-mieredetectad By RIpRGR. Refeience ispipwdnareda ig of, miiieh showsytieceffect of
various siRNA molecules on the mRNA expressjon of variouds,,CDAAtl tr@%scﬂ%sl. Panel ] of Fig. 7
illustrates EHGARSEGSRAER AP SHEMME the x BroRaB VRIS SR EDA firansgrlpt Under
different experunenriaieconditinnsy nRTie rieRevitysedifnscniptasecidstiececkation; T 2s Non

Tran%eCtegqyggglalgﬁtide or glycoprotein. The amine acid sequence of CD44 V6 product is shown in SEQ ID
NO: 4. The amino acid sequence of the C5-V6-C6 region of CD44V6 corresponds to
coordinates 214-275 in SEQ ID NO: 4. Fig. 3A lists the amino acid sequence of variant exon
V6. Fig. 3B lists the amino acid sequence of the junction bridges between constant exon C5 and
variant exon V6. Fig. 3C lists the amino acid sequence of the junction bridges between variant

25  exon V6 and constant exon C6. “CD44V6 product” also includes homologues (see below) of
said amino acid sequence in which one or more amino acids have been added, deleted, substituted
(see below) or chemically modified (see below), as well as fragments (see below) of this

sequence having at least 6 amino acids.

30 As referred to herein, the term “CD44V7 product”, interchangeably referred to also as
“CD44V7 protein” or “CD44V7 peptide” is a polypeptide having an amino acid sequence
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- Non Relevant siRNA; CD44V3 siRNA #143 - siRNA molecules with the respective sequences listed
in Table 6). As shown in Fig. 7, panel I, expression levels of CD44V3 in the presence of at least two of
the siRNA's are significantly reduced, whereas expression levels of the mRNA of the control gene
Actin, and tHEPCEMHAAS remain unaffected. Panel Il of Fig. 7 10 illustratBsTEB2Y&R53Egel pictogram |
showing the expression levels of CD44V6 transcript under different experimental conditions ("-RT" - no
Reverse Transcriptase in the reaction; "NT"- Non Transfected cells; "NR" - Non Relevant siRNA;
CD44V6 siRNA #1-#3 - siRNA molecules with the respective sequences listed in Table 6). As shown
in Fig. 7, panel Il, expression levels of CD44V6 in the presence of at least two of the siRNA's are
significantiycrsigd dadhaRBrERS Koding regutarele B SROPRPISR NAIGEINE] CoRtPEIRg &R & A€t 2and that of |

CD44S, reppigsunafiacies- Farald hafifdtenédiesiiatasianagainsedrk pisio pamyshowing the
expression levels of CD44V10 trans%ri t under different ex?%&%\r) al conditions ("-E Reverse

+ ( RT" -
Transcrip@REORTRAL RREHERPrae T A™ ARS8 SEHRERS B HEIY A ?M@ 44V10

SiRNA #188>- Si'RNZ&l}malahﬂe&i&itked}hmnesp“écﬁve%wmesgisﬂedﬁrﬂW@%ﬁQQs@hodvntm Fig. 7,
20 pagel l, expigseinn Iewels GBI fe RieRRDGR.ALAbleask wo.ahbe Szt

significantly reduced, whereas expression levels of the mRNA of the control gene Actin, and that of
CD44S, réfalncuABiistider DrinnasEtrsAuAERyYi & piesERTebr e TaITEVIeBPERERbRE B Shotithat SIRNA -
molecules, argaRletowsignificantliseducanthie exaressiorobthe: nRMACIrhgyaEaus CRddvariants.
25 Antisense technique is generally, attenuate and/or, inhihit the expression of a target
(which maﬁ’/(‘i"ﬁcYJd%“E)RPRSé‘?nﬁf?f ﬂrﬁﬁecﬁlﬁ@?ﬁj&%’s&%r 3%3&%‘3, ﬁ%%mﬁ g%% (:‘lee)%z;‘?rlfa’V %% involve
RNA-RNAsiintaraiaticng] Rdédedd Nhwintdractionsptepleihe ki ds terectomsadiod zgestres! and RiNBde-H
medited ledt.pRisEnsRMAIRC AGIHHRCIReUIS Sy Ch apantzansa-alidonuclaalinas) Bdate usually
a single stranded nucleic acid molecule which, upon hybridizing with complementary bases in an RNA
or DNA mésieesies (preinggdershiapaifettidite and/or inhibit expression of the WO
2009/007934PCT/IB2008/052786 target that may include, for example, a specific gene, an mMRNA
molecule and the like, The antisense nucleig acid malecules may be prepared synthetically or encoded
by a recombinart EHETE xRN Ao Eouy St SR e Ch At B
oligonucletidés\iayineind eoi§oHydsiéotiget dtiatcontaliypphtsphoroth watesnplrospbrotasters, |
methyl phosphongles,. 3 sherh sainalkyl.areyaialin issuoar lekages RLaRos shainhateroatomic

or heterocyclic intersugar linkages. Nitrogen linkers or groups containing nitrogen can also be used to
prepare ofgdhat/ResEmEdciRisBarERGbem el HBe s farTiiRa et SR SBISrbfaAsidate
oligomerigzsRaHeptnds: andmnligenucleetidashavingmeipheiinpbackboreisiructikes: A SEQ
peptide-nycleic acid (PNA) backbone may also be used, in-which the iester backbone 10 of
the oIigonLi}%I%g%i'd% miy%ér?gﬁlggg[(ﬁjs\?\%ﬁxggpg ytglfzn%?eeg]a{gﬁgorﬁgf%gfgggegs %q?ncge%%slﬁ) ﬁagcsji%ectly or
indirectly imthdirazes AitfedfEniatdiis I6f Hie: olydmite bsckboraiOthed §?ﬁ¢h@$ﬁlf@@%&tmﬁdes may
contain supsfituied seoprmoielies CQRPUSNGR081Ohing {eovirg g& theeedositioanQlhrSrs SCH3,
17, OCN, O(CH2)nri2 or O(CHZ)Fr_\HB where n is from Ito about 10; Cl to Cm lower alkyl, substituted
lower alkyfP8IKERNHEAIYL CRIBro ST RS, eyl sequengs 954 uRslion-brigzes BeN Sekeny
SOCHS3; S@24aHS:ide NOL aNQ2h dit Midk2¢ betetasyriaalkylidneteeney tloaliaryioaninoalkytamino;
polyalkylamino; substjtuted silyl; a fluorescent moiety; an RNA cleaving group; r roup; an
intercalator‘?igwg; roup fof Imp t%%l nsge%eemb%lgr\r%hé%%ﬁ?ﬁext%cmgﬁ%fé?lg 3??%%%%% yﬁge%%é%?@p&gg?%g of an

oligonuclenfidituand sthbe substithents Hbvinedined fep sperties vOligoigastddsembsglats othave
Suglaﬁﬁimﬁﬂ%%cﬁ}éﬁﬁe%@igg%YQQQ%{J%% gther carbocyclics in place of the pentofuranosyl group.

- Antisense molecules, suchas, for example, antisense oligonucleotides directed against the various
CD44 variant transcripts, such as CD44V3, and/or CD44V6 and/or CD44V10 may be prepared. The
Antisense oligonyeleeiides miaxbe dirgsiediagainshyanansseqtiénequragiorsiofstheleaR NEof the
various CD44 variant transcripts 10 ensure atfepuati ilenci EXpEessigmaithe
CD44V3, %H?ﬁ%{dﬁ > SBANAY, And’ %ehij/f':‘:é(l)ﬁrr@bellﬁlsﬁjqa?ﬁg))hgthg}rileaq?(.ﬁ1 hg'us’e of antisense %gonucleotides
is performd uhdesfeesraliie dettifitte orftigoanivhiehdpeib B bpEmdl RS PRt e BYMEing

;?ngigqr}so%%%%%%: %g%@t@'ﬁa _@@?Q?S@@eﬁjmb@%é;sﬁt?mﬁmﬁ%, :f@@tm;%&o{ Wakdidida tet. al.,

0 10l. ,0.€ . Ccor |ng 0 some empodiments, ol S Il !n various
o o U DA VA AL e SHL R AL B e na 6. B e andior
WO 2009/007934 PCT/1132008/052786
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CD44V10, which are designed to attenuate (down-regulate)-expression of these transcripts, may be
used for treating neurodegenerative diseases. The oligonucleotides may include, for example, SiRNA
molecules, such as described hereinabove and in Example 6. Therefore, there is thus provided a
method of tr&ialHPH8todegenerative diseases in a patient which may fqgiBRs@diFiTiistration of a
composition comprising a reagent capable of attenuating expression of RNA encoded by a nucleic
acid, wherein the nucleic acid is selected from a group consisting of: SEQ ID NO: 1, SEQ ID NO: 3,
SEQ ID NO: 7, or any combination thereof The reagent may include, for example, one or more
polynucleotide, capable of hybridizing with said nucleic acid. The one or more polynucleotide may
include DINBQRNAYGIRN/ASES dBy MOmbinatiofrzerab oD aiamplon the reddiént. delptinelude one
or more SYlFseSHehRSn ik SRR AR SMARARAsERABNRYMRALIAIOLAPKE siedylator, and |

the like. For example, the method may include introducing antisense nucleic acid and/or SiRNA
molecule iR ttgEts thEFNR HRRMATE RGNS CBY4N Affdrts Wiseh hs hepalness BmaRy e,
CD44V7, QBédsusndier LiaddMdOiinpe ar gatiantmdpatinstoeell, or organism with neurodegenerative
disea§e; maintaining the cell or 15 organism introduced with the oligonucleotide under conditions
which favor the interaction of the oligonucleotides with the target mRNA of the various CD44 splice
variants; and vefiingithecidowneegelatidnusfexpriss siorpolvhe vl sata o gptivaleatiania! CD44V3,
CD44VE, S%Délél;\é@%%ééé19§§9é4§or9§o§w cerphinatipa.thercalass tgssl?%m@@fm@,g, theua

neurodegenerative disease. _According to some embodiments, small molecular entities (SME)
may be id&RbRBECIFHS AR BIFEeH tRicT AT RBAURY ShBrb BR5Fe2BfoRBt PSS EBa4"SSIize variants.
Small molssgdarentitiagmayinelutelanyis aldcylehetismbstandea. that may interact with the CD44 splice
variaﬂ}s and disrupt the CD44 variant interaction with its physiologically relevant ligands. For 25
example, SME may be developed in silico, using the appropriate hardware and software that are
known in the art téidentifyicabptntee scl@MEMIaFbEtieVEliopetfof examisle BycirIFE @Y vivo
screening of.chemigallibrariesaiprmelecuansniies birbatasanahieolinivasting vwithtag.CD44
splice variants. For example, the binding of CD44 splice variants, such as CD44V3, CD44V6 and/or
CD44V10&MtActAEPhysiological ligand hyaloronic acid and its derivatives may 30be assessed in the
presence or absence of the SME. Likewise, interaction of CD44V3, CD44V6 and/or CD44V10 may be
tested.in the presgnce or absence.of suspected SM ‘ ' 009/0

PCTAB2008/052788 Taettified r%%i"f 56 u%gﬁstéoa%%%?%%&ﬁgga#%%gﬁ%{ﬁ%%r%%(%ﬁgbsgrilon of the
various CBaihspliseofdriapimerirsexamisie, daes SMETRe\PheuRearar HiagbaRie bR EBd4 splice
variants. F@J&%@‘ﬂ%p@ﬁe@% may hesusedPEagenissahthenfoldddsnhierwarants. nazaxample, the

SME may include any molecule or substance that m yf?i ectly or indiﬁectlé/ affte.ct gmggglm the 5
expressiot ol tREVRAbULTCT AR/ 5ri B SEOPEL A TS e A TR dB K iShiBitor and/or an
activator thatmagikedsed trdiseoflyminingirésily dedredse bttemasig) and fodincledsetlaes éxpression

é@@ﬁ}; *ﬁ%@%ﬁ%ﬁ%’%ﬁ!’(@ﬁﬁb%ﬁﬁ'&M‘%‘ inasg pathway

level of various C044 yariants., Fog exam
may%?za iné?ﬁi’ﬁ%%@é%éé&%ﬁ%ﬁ’ol D44 alternative splicing (Weg-Rémers et. al., EMBO J. 2001,

20:4194-208)); Ilerscordtméaunivalsbies erdisdanmentBitndmvsR)elve st sntie TRIEHARRIAY on CD44 |
alternativespliging onsetisfinsanateiiginis-eaileddnExamplie.and shemmisnFig. 8. Cell
cultures of mouse NSC-34 cells, which are derived from fusion of embryonic spinal cord motor
neurons and neuroblastoma cells were plated and either left untreated or treated with a 15 MEK
inhibitor U0126. BxpressienieivelsubbinRdNA-of @M% vhrisntsivere detectsthbpdRITIPGR. dsssshown in
Fig. 8. modulating (by inhibition) of -MAPK pathway.hy.44031428 causes aisigrificantLeduction
of CI%EA vgﬁgnatn%(r%ﬁess é%g%g%g%%%vﬁl%%:%{ 8, paﬁrllle’l A, the MRNA levels of CD44S do not change
in the preseitce elsdlimamdusrsuoD 1265 ASSBhEIWNThERy. 8, panel B, the mMRNA levels of CD44V3 are
reduced in the presence of the inhibitor ("+", 20 right lane) as compared to the expression levels of
CD44V3, in the ghsence of the jnhibjtor ("-", middle lane). As.shown in Fig. 8, panel C, the mRNA
levels of CD44V7EjTPéTP§3 e #{Iﬁg 6?@%8%%5 B %ueml 1)l ity ngﬁfer%rr&f ?ignoe ézfs? %%r%nbig{r)e&(‘:fqtgo the
expressionssvels Bf GRMAM Teithethbyalpsenteroftkreinbibites Brtceniddietaribyr pAcssrowsimig. 8,
panel, %@&%A@y&l%&E&%ﬂz\/éﬁﬁcg%qmsﬁﬁwa@mwm%iltnﬁownlW%Gﬁi‘ Alghidane) as
e

compared to t o i . _ ‘
the numerous known modifications, typical, but not exclusive, examples include: acetylation,
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25 expression levels of CD44V5, in the absence of the inhibitor ("-", middle lane). As shown in Fig. 8,
panel E, the mRNA levels of CD44V10 are reduced in the presence of the inhibitor ("+", right lane) as
compared to the expression levels of CD44V10, in the absence of the inhibitor ("-", middle lane). ;
Further shoW¥Piai4¢983banel F is a control, demonstrating lack of effect B THBHIEBIATEL0126, on the
expression of a control gene, Actin. Also, the left hand lane of panels 30 A-F is a negative control
performed in the absence of the RT enzyme ("-RT"). Thus, small WO
2009/007934PCT/1132008/052786 molecules, which are known to modulate the ERIC pathway, may
further be used for modulation of CD44 alternative splicing in neuronal cells. Reagents described
hereinaboaw)aiihichaardatiesigidiP toboodailate thyeorirtiangalztingnneaticmesiong ) EH droeky

increasing), expression And/ ooty obhe yarious Gdd @&lmwi@%@mg A ineiegalment of
neurodegenerative disease of a patient, such as, for example, siRNA molecules, may be provided to
the patienPea/ %y Rrely BEoR PRASHHA AN AT ERRHEBp AL BRNIRBIF f7s mixed with a
pharmaceutically acceptable carrier and excipients. The siRNA molecules may be further introduced,
for example. 10 3Gl 2SS AN AEHIKE OLING A0 .RAEN, TS [FAGSIIR B0 LRl mageutical |
compadsitions con mmg? m maysoe provi ed %yggny fown administration route. The reagents may
also be présdndigimenpask oy pisjoenséreeyiceasaichoasariier ey @kibabihecruarensabaly also be
administeted in combinatign with yatossosherActive insiedisnts sdbRaagents sesstibed hereinabove,
which are'desSigned to detect and quantitate expression of the various CD44 splice variants and the i
CDA44 splice variants products, may be provided in the form of a kit. For example, the kit may include a !
kit for diagnosingranpuyredegeneraiivesdisgasathTiaepkit mapinclidefanéastoheraageit aipable of
detecting the expressjon of a nucleic acid in a. biglogical ! in th cleic acid may include
SEqu Nﬁg‘f el“:sdﬁ%r %%e %rge@tégieDof\f&S:t u?%%gl%gl\?ég %}V\gl%{gc%b%l tion thereof The reagent
may includegfercexarnplginamiplidientsc| c0tideatheasisPOparpiacofoif Bridipry gt the e 8 acid or with
an RNA melecylp.eneqded inthepuclgieacis: FRrexampiey thekitmayingie akieasione reagent
capable of detecting the expression of a p%gpeptl_de in a biological ar%%ﬁﬁ wherein ,the_&cgl{gpeptlde

1

may includeFaiees [IFEsT SRR SR8l RIS 1t AnYFEESMbn &Fon thereof |
The reagestignay incleidecfosaxamele; angntipodyiadapiedddepedifidatyimteractavith the polypeptide
and tP form detectable immuno-complexes with the polypeptide. According to other embodiments,
recomsbinant constructs, such as for example expression vectors, which may include the coding
sequences of thélseifisd e apliceciesibevEUCh X830t OPAaY 39d ARy BeRUBMt e E44Ve
coding sequenceQEDAINGfodiRg,saaUERCEN CRAMNY IR Toding sequRBCEdRaYde papared. The |
constructs may include a vector such a W@ﬁ%}?09/007934P T/_BZOtO}8/Ot5§Z8§hplasmlg ordwral vector,
into which SSRGS QG TEREY BFHBVIHS BBH ARSI TS T HLBHE forivara or re

i a forward or reverse
orientationseluadeitionnthadepasteuctinaay, furtheniheludeeregulatonedBguemoesssdtkedsta promoter.

%cgn?@gtcflgl:]%r? rsiengle:lillgg, %g_@%’%ﬁ‘g@%@%‘é}gasm%%“ﬁ%%ﬂf Yﬁ%ﬂ&%(«ﬁ%ﬁ%@%‘% proteins

The %nsn%@tl |
and/or pepatl es be inserte efore or after the CD44 splice variants nucleotide !

sequencesedrisacAUE|BstitiptlicABEE SPIREETAY SHIEEasedhie bl P ESHRE a8 may

include the gt fulblangth:igoding sagMensanLsebhanasialsequansemabiheiG Rddsplice variant
transcript. Selection of the vectors and constiuition of the recombinant %onstructs n?alxet%% %rerformed

by any of fFEUHEHTOME RASHRCITHRSIE SPRE S OB ART L Sh TS s B tised, $or example, to

derive expsessian Blintransiated regions, effective for expression of the coding sequence in a suitable host;

25  or may be a vector in which the variant protein coding sequence is heterologous.

"Expression vector" refers to vectors that have the ability to incorporate and express
heterologous DNA fragments in a foreign cell. Many prokaryotic and eukaryotic expression
vectors are known and/or commercially available. Selection of appropriate expression vectors is

30  within the knowledge of those having skill in the art.
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10 the various CD44 splice variants, such as CD44V3, CD44V6, or CD44V7 and/or CD44V10 in
various biological systems, for experimental, diagnostic and/or therapeutic purposes. While a
number of exemplary aspects and embodiments have been discussed above, those of skill in the art
will recogniz®@eéptiiftiddifications, permutations, additions and sub- 15 E6F{BiaeMs2 fiGereof. It is
therefore intended that the following appended claims and claims hereafter introduced be interpreted
to include all such modifications, permutations, additions and sub-combinations as are within their true
spirit and scope. WO 2009/007934PCT/IB2008/052786 EXAMPLES Example 1 - Expression of
CD44V3, CD44V6 and CD44V10 in hippocampi of AD patients and normal control 5 Total RNA
was extracted frodii frozelachig) océmmspiosanipdEssisnidte d frombirstambrdermgdbepatigotsmmdhormal

controls (4 BNAlIL BefkNasmeth S owasihen ﬁﬁk&wﬁ{ﬂa%?@;@t@&iﬂeﬁﬁ BER.aRalysis. First,

RNA was subjected to the reverse transcription reaction (RT). Reverse transcription was performed

with 5 U o Sapeiiseiist 1TorerRmseee o e ifa%%p‘i’(.f)“(ﬁw\l?ﬁ?ﬁge%'ﬁ%hé‘?@a‘é’%ﬁ‘?ﬁi%@%ﬁ@?@ﬁﬁéubated for

1 h at 42 diggsees@r Raysie nsesadpesforral inod gniatoproke seakigontioledrinsubaiatiiging | ul of

the RT reactions in.a Lei%ction volug}? (gf 20-ul .con?ﬂ\%@ 200 uM dNTPs, 1.25 U Thermoprime Plus
m N

DNA PolyREP98s YABG AT Sh a8 BN FiRseias 1 P R EACAAAACAGAACCA -3'
C6_R: 5-CCCATGTGAGTGTCCATCTG -3' C5_F: 5-GAGCAGCAC11 CAGGAGGTTAC -3' V6_R:

S-GGGTAGCTGRL LG CRATEG sRange GrdilO frcReBACH GRS CGGIRGIAGWART /GG 320
V10C6_R: 5-GGAATGTGTCTTGGTCTCCTGAT -3' 42 cycles were carried out for amplifications,

each consTstRRIOTUEIRTirlst oueabeeed essiduehinesRoSH Al ERa0E i LR 2 ebfREdIE. In
addition, prémersdeefeticewere included in the PCR reaction for normalization of the results.
Ampigcation products were purified from 25 agarose gel (QIAquick gel extraction kit, Qiagen) and
sequenced using one of the primers used in the PCR reaction. Sequence data was analyzed using
BlastN algorithm'fereintivmAndRisfSe qedend gelomibadataliase(N@Bd}. or amitheckeseltsshthe

semi-quanfifative RT-RGRialE skmarizaddp Table:1mbhe lefticalumans30ghifableid indigates the
identity of the variant exons and the connection bridges to the constant exons as validated by

sequencinGSREFEPEs 8xpravatT &t the WAMSHE BPER BRI WMas WO 2009/007934
PCT/1B2008/052786

15 "Substitution™ refers to replacement of one or more nucleotides or amino acids by
different nucleotides or amino acids, respectively, as compared to the naturally occurring
sequence. Regarding amino acid sequences, the substitution may be conservative or non-

conservative.

20 "Antibodv" refers to antibodies of any of the classes IgG, IgM, IgD, IgA, and IgE
antibody. The definition includes polycional antibodies or monoclonal antibodies. This term
refers to whote antibodies or fragments of the antibodies comprising the antigen-binding domain
of the anti-variant product antibodies, for example scFv, Fab, F(ab')2, other antibodies without the
Fc portion, single chain antibodies, bispecific antibodies, diabodies, other fragments consisting of

25  essentially only the variable, antigen-binding domain of the antibody, and the like, which
substantially retain the antigen-binding characteristics of the whole antibody from which they

were derived.
"Agonist" refers to a molecule that mimics the effect of the CD44 variant product or has

30  enhanced activity compared with the CD44 variant product, or at times even increases or

prolongs the duration of the biological activity of the variant product, as compared to that

26



_det_ermined by the relative band strength observed in the agarose gel. Level of relative expression is
|nd|cate_d by number of + signs (1, 2 and 3), which represent weak, moderate or strong expressions,
respectively. 0 stands for no band observed (meaning no expression) and ND stands for unperformed
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0

induced by the variant product itself. The mechanism may be by any mechanism known to
prolonging activities of biological molecules such as binding to receptors; prolonging the
Iifeﬁme of the molecules; increasing tﬁe activity of the molecules on its target; increasing the
affinity of molecules t0 its receptor; inﬁibéting degradation or proteolysis of the molecules, and so
5 forth. Agonists may be polypeptides, nucleic acids, carbohydrates, lipids, or derivatives thereof, or

any other molecules, which can positively modulate the activity of the varjant product.

"Antagonist" refers to a molecule that inhibits or shortens the duration of the biological

activity of the CD44 variant product. This may be achieved by any mechanism known to

10 deactivate or inhibit biological molecules such as blocking of the receptor, blocking of an active
site, competition on a binding site, enhancement of degradation, and the like. Antagonists may be
polypeptides, nucleic acids, carbohydrates, lipids, or derivatives thereof, or any other molecules,

which can negatively modulate the activity of the CD44 variant product.

15 “Biological sample” - The biclogical sample used in various embodiments and examples
can be any appropriate body-derived sample. The sampie may include fluid samples such as
whole blood, peripheral blood monooytes, leukocytes. The samples may include various cells and
tissues, The sample may include fixed and/or embedded tissue sections. The samples may be
either freshly extracted or frozen. The samples may be obtained from living or dead subjects and

20 may be obtained from any organism, such as, for exampie, humans, mice and rats.

"Treating a disease” refers to administering a composition, which includes at least one
reagent/substance, effective to ameliorate symptoms associated with a disease, to lessen the

severity or cure the disease, or to prevent the disease from occurring.

25
As referred to herein, the term “modulate” is directed to affecting (changing) the
expression and/or activity of a nucleic acid and/or a polypeptide. The term modulating may refer
to increasing and/or attenuating (downregulating) the expression and/or activity of the nucieic
acid and/or the polypeptide.
30
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“Detection, “Diagnosis” refer to methods of detection of a disease, symptom, disorder,
pathological or normal condition; classifying a disease, symptom, disorder, pathological condition;
determining a severity of a disease, symptom, disorder, pathological condition; monitoring disease,
symptom, disorder, pathological condition progression; forecasting an outcome and/or prospects of

recovery thereof.

"Probe"—a nucieic acid molecule comprising the variant coding sequence, or a sequence
complementary therewith, when used to detect the presence of other similar sequences in a
sample. The detection is carried out by identification of hybridization complexes between the
probe and the assayed sequence. The probe, in some embodiments, may be attached to a soiid
support or to a detectable label. The probe will generally be single stranded and will generally be
hetween 10 and 100 nucleotides. The particular properties of a probe will depend upon the

particular use and are readily within the competence of one of ordinary skiil in the art to

determine.

"Primer pair"—a set of two nucleic acid molecules ("primers”}, each of which can serve
to prime template-directed polymerization by a polymerase or transcriptase, which primers
hybridize to the opposite strands of a double stranded nucleic acid sequence ("tempiate”) in such
manner as to direct the polymerization (and amplification) of the double-siranded sequence
nuclectide sequence located between regions of primer hybridization. Such a primer pair can be
used in the well-known polymerase chain reaction (PCR). The design of primer pairs is well
known in the art and will depend upon the particular sequence to be amplified. In general, the
primers are single-stranded, between 10 and 40 bases in length and hybridize to regions of the

template sequence located between 50 and 2000 bases apart. .
“Splice junction”, interchangeably referred to as “bridging junction” relates fo the

nucleotide region wherein splicing occurs. This is the region where an exon connects to its

flanking exons, in the sequence of the processed transcript.
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“Hybridization”, or “nucleic acid hybridization” relates to the process of combining
(interacting) between a single-stranded nucleic acid melecule and a complimentary nucleic acid

molecule into one molecule.

Reference is now made to Figure [, which schematically illustrates the human CD44
gene structure. Fig. 1A illustrates the structure of the human CD44 gene, which is composed of
9 variable exons (filled squares, marked V2-10) and constant exons (empty squares, marked as
C1-5 and C6-10). Fig. 1B schematically illustrates the structure of the CD44 variant transcript
CD44V3, which includes, in addition to the constant exons, variable exon 3. Fig. 1C
schematically illustrates the structure of the CD44 variant transcript CD44V6, which includes, in
addition to the constant exons, variable exon 6. Fig. 1D schematically iliustrates the structure of
the CD44 variant transcript CD44V7, which includes, in addition to the constant exons, variabie

exon 7. Fig. 1E schematically illustrates the structure of the CD44 variant transcript CD44V10,

which includes, in addition to the constant exons, variable exon 10.

According to some embodiments, RNA samples may be extracted from biological
samples of subjects diagnosed with neurodegenerative disease (patients) or from model animals,
such as, for example, transgenic mice, which are used as models of neurodegenerative diseases.
The extracted RNA may include total RNA or mRNA. The extracted RNA may be reverse
transcribed and used in a PCR amplification reaction. The PCR amplification reaction may
further include primers whose nucleotide sequence may be derived from regions within various
variant exons of a CD44 gene, regions within various constant exons of a CD44 gene, regions
that encompass nucleotide sequence of junctions regions bridging constant and variable exons, or
any combination thereof. The resulting PCR products may then be analyzed and their sequence
determined. In this manner, various CD44 transcripts may be identified that may include,

among others, novel CD44 splice variant transcripts that were not previously described in the art.

Furthermore, RNA samples may be extracted from biclogical samples of subjects
diagnosed with neurodegenerative disease (patients) as well as from age and sex matching
subjects that were not diagnosed with a neurodegenerative disease (normal control). The

extracied RNA may include total RNA or mRNA. The extracied RNA may be reverse
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transcribed and used in & PCR amplification reaction. The PCR amplification reaction may
further include primers whose nucleotide sequence may be derived from regions within various
variant exons of a CD44 gene, regions within various constant exons of a CD44 gene, regions
that encompéss lnﬁc.leatide sequence of junction regions that bridge between constant and
variable exons, and any combination thereof. The resulting PCR products obtained from:the
patient biological samples and the normal control subjects may then be analyzed and their
sequence may be determined, The PCR products may include CD44 transcripts that may
include, among others, novel CD44 splice variant transcripts that were not previously described
in the art. Furthermore, level of expression of the various PCR products, which represent various
CD44 variant transcripts, may be compared between samples obtained from patients and sampies
obtained from normal controls. Level of expression of the various CD44 variant transcripts and
comparison of the level of expression between different samples may be determined by various
methods which are known in the art, such as, for exampie, by the method of semi quantitative
Reverse Transcription (RT)-PCR, Real Time PCR, and the like. For example, such comparison
may indicate exclusive expression of specific splice variant(s) in samples obtained from patients
as compared to samples obtained from normal controls. For example, such comparison may
indicate an elevated level of expression (up regulation) of specific splice variant(s) in samples
obtained from patients as compared to samples obtained from normal controls. For example,
such comparison may indicate a decrease in leve] of expression (down-regulation) of specific
splice variant(s) in samples obtained from patients as compared to sampies obtained from normal
controls. For example, such comparison may indicate that no change is observed in level of
expression of specific splice variant(s) in samples obtained from patients as compared to samples
obtained from normal controls. TFeor example, such comparison may indicate exclusive
expression of specific splice variant(s) in samples obtained from normal controls as compared to

samples obtained from patients.

In accordance with some exemplary embodiments, total RINA is extracted from post-
mortem hippocampus samples from subjects diagnosed with Alzheimer disease (AD patients) as
well as from age and sex matching sﬁbjects that were not diagnosed with the disease (normal
control). The RNA is reverse transcribed and used in a PCR amplification reaction, as further

detailed in Example 1, hereinbelow. The PCR further include primers whose nucleotide

30




V6-V7 00 000000 V6-C6/C5-V6 ++++ +00

10

15

20

25

30

WO 2009/067934 PCT/IB20608/052786

sequence may be derived from regions within various variant exons of a CD44 gene, regions
within various constant exons of a CD44 gene, regions that enclampass nucleotide sequence of
junctibns regions bridging constant and variable exons, and any combination thereof. Exemplary
primer sequences are listed in Eﬁampia 1, hereinbelow. Analysis of the resulting PCR products
thus obtained indicate several splice variants of CD44, whose expression is upregulated in
samples obtained from patients as compared to Samples obtained from normal controls. In
particular, several CD44 splice variants were thus identified, which contained a2 single non-
skipped variant exon flanked by the constant exons of CD44, and exhibited a significantly
increased expression in AD patients as compared to normal controis. The CD44 splice variants
thus identified include CD44V3, CD44Ve, CD44V7 and CD44VI0.  Realtime PCR
experiments, detailed in Example 2 hereinbelow, show that the CD44V3, CD44V6, and &
CD44V10 splice variants exhibited about 7.17, 7.02 and 18.15-fold upregulation of expression in
AD patients as compared to normal control, respectiveiy. In addition, the CD44S isoform of
CD44 exhibited about 4.95 upregulation of expression in AD patients as compared tc normal

control.

In accordance with additional embodiments, total RNA is extracted from APP751
transgenic mice, which may be used as a model for AD-like pathology, as further detailed in
Example 3 hereinbelow. RNA from hippocampal tissues is isolated from 7-7.5 months old
femate APPss; transgenic mice and non-transgenic litter mates. The RNA is reverse transcribed
and used in PCR amplification reactibn, as further detailed in Example 3, hereinbelow. The
results indicated a 7.2 fold increase in expression of mRNA encoding 2 transcript having the V7-
C10 junction in APPys transgenic mice compared to the conirol non-transgenic mice. Under
identical conditions, the expression levels of CD448 exhibited a 16% increase. The up
regulation of CD44V7 expression in APP751 transgenic mice (as demonstrated in Example 3),
along with the finding of CD44V7 in brains of AD patients (as demonstrated in Example 1),
indicate the invoivement of CD44V7 in AD pathology, for example, downstream of
accumulation of AP, the accumulation of which in specific brain region is one of the hallmarks

of AD.
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According to some embodiments, and as schematically illustrated in Fig. 1B, splice

variant CD44V3 transcript includes at least constant exon C5, variant exon V3 and constant exon

C6. More preferably, splice variant CD44V3 transeript includes constant exons C1-C3, variant

exon 3 and constant exons C6-C9. A Blast search on public databases of human expressed
sequences using default parameters, and using the nucleotide sequence of CD44V3 resulted in a
siﬁgle EST (accession number DA283531) with no identity to any known mRNA. A similar
Blast search using the nucleotide sequence of the C5-V3-C6 region of CD44V3 (coordinates
639-822 in SEQ ID NO: 1 and as illusirated in Fig. 2A-C) resulted in similar results.

According to-some embodiments, and as schematically iliustrated in Fig. 1C, splice
variant CD44V6 transcripts includes at least constant exen C5, variant exon V6 and constant
exon C6. More preferably, splice variant CD44V6 transcript includes constant exons C1-C3,
variant exon 6 and constant exons C6-C9. A Blast search on public databases of human
expressed sequences using default parameters, and using the nucleotide sequence of CD44V6 did
not result in any similar EST or mRNA sequences. A similar Blast search using the nucleotide
sequence of the C5-V6-C6 region of CD44V6 (coordinates 639-825 in SEQ ID NO: 3 and as
illustrated in Fig. 3A-C) have shown that no mRNAs or EST were found to contain a
combination of nucleotide sequence of both C5V6 and V6C6 in the same molecule. Thus,
CD44V6 is a novel splice variant of the CD44 gene, which has not been previously described. -
Guriec et al. (Breast Cancer Res Treat. 1997 44:261-8) mention V6 alone but only checked the

V6-C6 region and no other region connected to Va.

According to some embodiments, and as schematically illustrated in Fig. 1D, splice
variant CD44V7 transcripts includes at least constant exon C3, variant exon V7 and constant
exon C6. More preferably, splice variant CD44V7 transcript includes constant exons C1-C5,
variant exon 7 and constant exons C6-C9. The nucleotide sequence of the C5-V7-C6 region of
CD44V7 corresponds to coordinates 639-828 in SEQ ID NO: 5. A Blast search on public

~ databases of human expressed sequences using default parameters, and using the nucleotide

sequence of CD44V7 did not result in any identical EST or mRNA sequences, that is, an mRNA

which contain both C5V7 and V7C6 bfidges on the same molecule was not found.
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According to some embodiments, and as schematically illustrated in Fig. 1E, splice
variant CD44V 10 transcripts includes at least constant exon CS5, variant exon V10 and constant
exon C6. More preferably, splice variant CD44V10 transcript includes constant exons C1-C3,
variant exon 10 and constant exons C6-C9. A Blast search on public databases of human
expressed sequences using default parameters, and using the nucleotide sequence of CD44V10
resulted in one mRNA (EF581837) and two ESTs (CD641177 and AW995521). A similar Blast
search using the nucleotide sequence of the C5-V10-C6 region of CD44V10 (coordinates 639-
900 in SEQ ID NO: 7 and as illustrated in Fig. SA-C resulted in similar results. |

According to further exemplary embodiments, and as further detailed in Example 4,
hereinbelow, total RNA is extracted from post-mortem iumbar cord and motor coriex samples
from subjects diagnosed with ALS (ALS patients) as well as from subjects that were not
diagnosed with the disease (normal contrel). The RNA is reverss transcribed and used in a PCR
amplification reaction. The PCR further include primers whese nucleotide sequence may be
derived from regions within various variant exons of a CD44 gene, regions within various
constant exons of a CD44 gene, regions that encompass nucleotide sequence of junctions regions
bridging constant and variable exons, and any combination thereof. Analysis of the resulting
PCR products thus obtained indicated several splice variants of CD44, whose expression was
upregulated in samples obtained from patients as compared to samples obtained from normal
controls. In particular, several CD44 splice variants were identified, which contained a single
non-skipped vartant exon flanked by the constant exons of CD44, and exhibited a significantly

increased expression in AD patients as compared to normal controls. The CD44 splice variants

thus identified include CD44V3, CD44V6 and CD44V 10,

The CD44 variant transcripts thus identified, such as, for example, CD44V3, CD44V¢,
CD44V7 and CD44V10, and their respective protein products may be involved in inflammatory
processes which could be mediated by resident glial cells (microglia or astrocytes) or by
infiltrating inflammatory cells such as T lymphocytes that could be either protective or
detrimental and are stimulated in the course of the diseases into the non-skipping of some exons.

The selection of splice variants appears to be species and diseases specific.
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According to some embodiments, peptides derived from the sequences of various CD44
variant proteins may be prepared by various means, such as, for example, by chemical synthesis
and/or recombinant methods and used as antigens for the production of specific antibodies
directed against those peptides. The antibedies thus prepared may include polyclonal and
monoclonal antibodies and may specifically recognize the various CD44 variant proteins. The
preparation and purification of the antibodies may be performed by any method known in the art.
The antibodies that specifically recognize and bind the various CD44 variant proteins exhibit at
least 2-fold higher affinity as compared to binding to other CD44 variant proteins known in the
art, which are not described in any olf the embodiments described herein. Specificity of the
binding may be evaluated by various methods that are well known to those skilled in the art, such

as binding assays, biclogical assays and any combination thereof.

According to some embodiments, peptides derived from the sequences of various CD44
variant products identified herein, such as CD44V3 product, CD44V6 product, CD44V7 product,
CD44S product and CD44V 10 product, may be synthesized chemically by solid phase synthesis
(Merrifield, J. 1964, Biochemistry, 3:1385-90) and used for the production of antibodies that
may specifically recognize the CD44 variant proteins. The antibodies may include, for example,
polyclonal antibodies and/or monoclonal antibodies. Preferably, the peptides derived from the
sequences of the various CD44 variant products may be obtained from regions that correspond to
the junctions between the variable exons and the constant exons. A peptide derived from the
CD44V3 protein may include, for example, the junction region which corresponds to amino acid
sequence bridging exons C5 and V3 (Amino acids 214-233 in SEQ ID NO: 2 and Fig. 2B). For
example, a peptide derived from the CD44V3 protein may include the junction region, which
corresponds to amine acid sequence bridging exons V3 and C6 (Amino acids 256-275 1n SEQ ID
NO: 2 and as jllustrated in Fig. 2C). A peptide derived from the CD44V6 protein may include,
for example, the junction region which corresponds to amino acid sequence bridging exons C5
and V6 (Amino acids 214-233 in SEQ ID NO: 4 and Fig. 3B). For example, a peptide derived
from the CD44V6 protein may include the junction region which corresponds to amino acid
sequence bridging exons V6 and C6 (Amino acids 257-276 in SEQ ID NO: 4 and as illustrated in
Fig. 3C). A peptide derived from the CD44V 10 proteiﬁ may include, for example, the junction

region which corresponds to amino acid sequence bridging exons C5 and V10 (Amino acids 214-
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233 in SEQ ID NO: 8 and Fig. 5B). For example, a peptide derived from the CD44V 10 protein
may include the junction region which corresponds to amino acid sequence bridging exons V10
and C6 {Amino acids 282-301 in SEQ ID NO: 8 and as illustrated in Fig. 5C). Splenocytes of
mice immunized with these peptides may be fused to myeloma cells, and hybridomas producing
specific monoclonal Abs may be selected by testing the ability of supernatants of these celis to
bind to Namalwa Burkitt's Eymphoma"cell lines stably transfected with recombinant constructs

encoding CD44 variants but not to non-transfected or CD44s-transfecied control cells.

According to some embodiments, reagents, such as specific antibodies, which may
specifically react against and recognize various CD44 splice variant proteins, may be used in the
diagnosis of neurodegenerative diseases. Analysis of the expression of the various CD44 splice
variant proteins may be performed on various biological samples obtained from individuals to be
tested. Such samples may include, for example, plasma sampies, tissue sampies and the like.
Analysis of the sampies may be used to determine the presence, existence, as well as level of
expression of the various CD44 variant proteins. The analysis may include various well known
methods used to determine protein expression in a sample, such as Western blotting, Enzyme
Linked Immunosorbent Assay (ELISA), Radio Immuno Assay (RIA), and the like. Presence
and/or level of expression of the CD44 variant proteins may be compared o a known, pre-
calibrated control, and the difference in expression between the tested individuals and the control
may give an indication as to the existence of a disease as well as to the level of progression of the

disease.

In accordance with some exemplary embodiments, immunohistochemical analysis of
hippocampal tissues of AD patients’ brains is performed, as further detailed in Example 5,
hereinbelow.  Specific antibodies against CD44S, CD44V3, CD44Vée or CD44VIC for
immunohistochemical staining of the AD patients” brain tissue. The immurntohistochemistry
staining results demonstrate differential cellular and subceliular localizations of the various
CD44 isoforms. Whereas the CD44S is found mainly in astrocytes and within senile plagues,
CD44V6 and CD44V10 staining is found in neurons in paranuclear areas that overlap region of
lipofuscsin autofluorescence, as detailed in Example 5, CD44V3 staining was found in both

astrocytes and neuronal paranuclear areas. Lipofuscin is a lysosomal complex of oxidizad
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CD44S, CD44V3, CD44V6 and CD44V10 in brains of AD compared to normal controls by real-time
PCR 5Total RNA is extracted from frozen hippocampal samples isolated from post mortem AD f
patients (n=Y0¥ 3#8/HGPA4al controls (n=10) using EZ RNA Icit (Beit HaemK}/Ipaftal/fRRIAS concentration
is determined using the nanodrop 1000 machine (Thermo Scientific). 1.5 ug of RNA from each sample
is reverse transcribed using Bioscript reverse transcriptase (Bioline), according to the manufacturer's
instructions. The reaction mixes are incubated for 1 h at 42 C. 10 Platinum SYBR Green qPCR
SuperMix-UDG (Invitrogen) reagent is used for gPCR along with 500 nM primers. Standard curve is
performed{orisixebhipehtietiedsion cBNAcpovisich duptivamiaidoripaadspariodprimErs, wBnfirm

linearity ofy( 9@&5&%@9@&&9& i efﬂﬂlstqﬁms&%w%@&gxw@mgﬁt@km;g@& 0 Jalatie

expression values. The real time PCR cyclée program is as follows: 50 C, 2 min, 95C, 2. mm, then 40

cycles of FRL st Bl (" IhIBER AN PER RRERTEAB RS ROSHETBI6Y St 7500
ReaI'T'meBEIQBa%%,eﬂDQABJQEiaMS may have a novel function in intraceliular processing of AP from

5  the APP precursor protein in neurons. For example, CD44 variants such as CD44V3, CD44V5,
CD44V7 and CD44V10 may be involved in autophagy, the major pathway involved in
degradation of iong-lived proteins and organelles, cellular remodeling, and survival during
nutrient starvation. Autophagy is involved in the intracellular degradation of aggregation-prone
a-synuclein (Ravikumar Nat. Genet. 2004, 36: 585-95) and huntingtin (Shibata J. Biol. Chem.

10 2006, 281: 14474-85). Autophagic vacuoles have previously been identified in dystrophic
neurites in AD brains and may be a site for AP production (Yu et at J. Cell Biol. 2005, 171: 87~
98). Autophagy was recently shown to have an important preventive role in the Ap
accumulation, extracellular AB deposition and neuron degeneration in AD mice model (Pickford
et al J Clin Invest. 2008, 118: 2190-99). Reference is now made to Fig. 6A and Fig. 6B, which
15 illustrates typical staining of hippocampal section of AD patient with CD44V$6 and CD44V10
antibodies, respectively. As shown in Fig. 6A, various neuronal cells, such as, for example,
neuronal cells 2A-F may be identified within hipppocampal section (4). The cells may be
stained, such as exemplified by cell 2F, which is a typical positively stained neuron. The lower
right hand side of Fig. 6A (panel 6), shows a magnified view of an exemplary positively stained
20 cell (8), wherein the cell nucleus (10) is not stained, while the paranuclear and cytoplasm
compartments (12), are positively stained with a CD44V6 antibody, that is, the CD44V6 product
is expressed is these cell compartments. As shown in Fig. 6B, various neuronal ceils, such as,
for example, neuronal cells 12A-F may be identified within hipppocampal section (14). The
cells may be stained, such as exemplified by cell 12F, which is a typical positively stained
25  meuron, The lower right hand side of Fig. 6B (panel 16), shows & magnified view of an
exemplary positively steined cell (18), wherein the cell nucleus (20) s not stained, while the
paranuclear and cytoplasm compartments (22), are positively stained with a CD44V10 antibody,
that is, the CD44V 10 product is expressed is these cell compartments.  Altogether, the staining
results show strong staining in neuronal cytoplasm, and hence this is the neuronal compartment

30  werein the CD44 variant products are expressed.
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The data indicate that significant increase in expression of CD445, CD44V3, CD44V6, CD44V10 in AD .
patients compared to age and sex matched normal controls. 20Table 2: relative expression of CD44S
and CD44 variants as a ratio GAPDH in AD patients and normal controls Variant: AD Normal
AD/normal ratfoZY A& tt-test) CD44S 2.33 0.47 4.950.035 V3 1.22 0.2 79750086865 0.52

According to some embodiments, there is thus provided a qualitative method of
diagnosing the presence and/or progression level of a neurodegenerative disease, such as, for
example, AD and ALS. The method may include the use of reagents that may specifically react
against and recognize the various CD44 splice variant proteins, such as- CD44V3 protein,
5 CD44V6 protein, CD44V10 protein, or any combination thereof. The reagents may include, for
o exém.ple specific monoclonal and/or polyclonal antibodies, which individually recognize the ;
various CD44 variant proteins. The presence of the CD44 variant proteins, such as CD44V3 |
protein, CD44V6 protein and/or CD44V10 protein may be tested in a biological sample obtained
from a tested subject, such as, for example, a tissue, a fluid sample, cell, and the like. The
10 presence of the CD44 splice variant proteins, such as CD44V3 protein, CD44V6 protein and/or
CD44V10 protein may be tested by immunohistochemistry and/or Western Blot analysis |
performed on tissue sections and/or protein extracts obtained from the biclogical samples. As
demonstrated above, detecied expression (presence) of the various CD44 splice variant proteins,
such as CD44V3 protein, CD44V6 protein, CD44V10 protein, or any combination thereof, may
15  be indicative of a presence of a neurodegenerative disease in the tested subject. Moreover, the
method as described herein as a qualitative method may also be used as a quantitative method,
In the guantitative method, the level of expression of the CD44V3 protein, CD44V6 protein,
CD44V 14 protein or any combinatioﬁ thereof in the tested subject is compared t¢ a known
calibrated Jevel of expression of these proteins. By quantization of the level of expression of the
20  CD44 splice variant proteins, such as CD44V3 protein, CD44V6 protein, CD44V10 protein, the

progression state of the neurodegenerative disease may be deduced.

According to some embodiments, reagents, such as specific antibodies, which may |

specifically react against and recognize various CD44 splice variants proteins, may be used for

25 the treatment of neurodegenerative diseases, for their onset or progression. There is therefore
provided a method for treating a neurodegenerative disease in a patient in need, including
administering to a patient in need an effective amount of a reagent, such as a specific antibody
directed against a CD44 splice variant protein, such as a CD44V3 protein, CD44V6 protein,
CD44V 10 protein, or any combination thereof. The reagent, such as a specific antibody, may

30  downregulate the activity or expresslion of the CD44 splice variants, thereby treating the

neurodegenerative disease.
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Expression of CD44V7 in APP751 transgenic mice and normal control To characterize the :
expression of CD44V7 variant in AD-like pathology, hAPP mice that express human APP751

containing tifeQ MBI 847171) and Swedish (K670M1N671L) mutations 5 (Got2efEavHs were found |
to be associated with familial AD) under the regulation of the murine Thy-1 promoter, are used. The !
APP751 mice develop amyloid plaques in the neocortex and hippocampus at the age of 4-6 months
and show memory deficit starting at 6 months. Hippocampal tissues are isolated from 7-7.5 months old :
female APPnitrasgenic mice and nontransgenic litter mates. RNA is extracted using EZ-RNA (Beit :
Haemek). Equal amounts of 10 total RNA are reverse transcribed into cDNA using 5 U of SuperScript

Il reverse transcypéassrdnyikegenhbbimepacionaaixescaighelibated-faldb asidalesSemingypantitative

PCRs ste are‘?&rﬁ)formetd in a micyo roces or-cggttarcc%u)endain ubat?raggingflgeog Xthggl;;}l’ﬂreg\%ion volume 4
of 20 hd, CEAESRIRY 558 B?“f?d‘?ﬁ‘éé%f% Phefmipinr ﬁﬁ&%ﬁﬁ polymerase i arovaj and 0.5 ttM
oligonuclediid¢\iipiinhevist Beldiv B5CIFH4D-TCPBRECEABTAARDANDAGAC 6Rpies. The
ES%@CT?? %%%%%éi%%@&%%%éﬁhﬁﬁ&%%ﬁlQQE@@A%@@EEEQE-«:@Cés',a‘(iﬁp Eiample,
oligonucleotide probes, oligonucieotide primers or any combination therecf, whose nucleotide

sequence may hybridize to at least a region of the nucleotide sequence of the CD44V3 (SEQ ID

NO: 1) and/or CD44V6 (SEQ ID NO: 3} and/or CD44V7 (SEQ ID NO: 5) and/or CD44V10

(SEQ ID NO: 7) transcripts. For example, the oligonucieotide molecules may include a nucleic

10 acid probe. A suitable nucleic acid probe may include 100-200 nucleotides, and such a probe

may be used to identify and quantitate expression of CD44 splice variants in various biological
systems. Use of the probe for identification and quantitation of expression of the CD44 splice
variant may be achieved by various methods that rely on specific hybridization of the probe with

the CD44 splice variants. Such methods may include, for example, Northern blot analysis and

15 RNA in-situ hybridization. For example, the nucleic acid molecules may also include primer
pairs. Primer pairs are two short oligonucleotide molecules (such as, for eﬁampie, in the length

of 10-30 nucleotides) that may be used to detect and qu'antitate expression of the mRNA of the
various CD44 sphice variants (CD44 splice variant transcripts) in such method as Reverse
Transcriptase Polymerase Chain Reaction (RT-PCR) that is well known in the art. In this

20  method, RNA molecules extracted from a biological sample are reverse transcribed to DNA by a
reverse transcriptase enzyme. The resﬁlting DNA molecule is then used as a template in a PCR
reaction along with the specific primer pairs, whose seqﬁence ts identical or complementary to at

least part of the region of the individual CD44 splice variants. If a specific CD44 splice variant

is expressed (meaning that its mRNA is found in a biological sampie), upon the amplification

25  reaction, a PCR product may be observed and its level may be quantitated. For each of the
various CD44 splice variants described hereinabove, at least one specific primer pair may be
designed and prepared. The sequence of the primer pairs may preferably be derived from the
unigue sequence regions of each of the splice variants. The unique sequence regions of each of
the splice variants are most preferably at close proximity to the junction regions bridging the

30  constant and the variant exons (splice junction). Exemplary specific primer pairs sequences that

may be used for that purpose are listed in Examples 1 and 3, hereinbelow.
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20 Actin R: 5-CGTCATACTCCTGCTTGCTGAT The step cycle program fer the PCR includes
denaturation at 94C for 30 seconds, annealing at 58C for 30 seconds and extension at 72DC for 30
seconds for 42 cycles (for CD44V7), 32 cycles (for CD44S amplification) or 25 cycles (for f3-Actin

which is use® @8@2® teference gene). Band intensities of PCR products PGhi/Br&g#are%s gel are
guantified using TotalLab software. A 7.2 fold increase is observed in the expression of mMRNA
containing a transcript having V7-C10 junction in APP751 mice as compared to non-transgenic mice.

A 16% increase in CD44S is observed under similar conditions. 30 WO 2009/007934
PCT/IB2008/052786 Example 4 - Expression of CD44V3, CD44V6 and CD44V10 in lumbar cord and
motor cortex of ALS patients and normal control Tissues were obtained from the Human Brain and "

Spinal Fluid ReSAUGR GRS S er bfin R NABcaGed o Mhaumbaariensd andgmgtior cortex of

ALS patients as well as sex and age matching normal controls. The RNA is used in a semj-quantitative '
RT-PCR rBEticHAL et isirde Baipier s prd fes EEeHR s i GuamYiCRTOE 184/ PRREEfformed on |
RNA samplepabtinedfiomnvaraios, costetaria hsnbinr cordiafAsS pattentdantenonmaleantol is g
prese@tedAn Table $ The left colur&nt of Table “QC gjlcatﬁs the idein]'gli]tgy ogethe ariagt exons and the 10 |

: alysis o EXpression e various Ce varian e SO
connection P)rlﬁsges ob{%e ons{ant exons as vali ateds%y sequencing, Le\?efo expression 0% the |

various PGRIpgsalictsnias demrasinaenbjpdisdestive bairststrentitbbotsserirsdiantackisardse gel.
Level of relafiveiexigasiomisiindicale day RYmehofikSigmikiLant nphich e prespatweak,

moderate or strong expressions, respectively, 0 stands for no an%bserved (meaning no expression
observed) GIRINIES S5 RGSTBr LABEREFn Y YEAdoR Y 3 = SHIE % M Stol & oRE Y ridht BT ALS
patients Nokmalatoiirals Ratieltwirlous well-known methods used to determine transcript expression in !

10 a sample, such as RT-PCR, RT-Real-Time PCR, Northern blot, In-situ hybridization, and the
like, Presence and/or level of expression of the CD44 varjant transcripts may be compared to &
known, pre-calibrated control, and the difference in expression between the tested individuals
and the control may give an indication as to the exisience of a disease, as well as to i
progression of the disease. For example, as detailed above and in Examples 1-2, expression

15  levels of various CD44 transcripts, such as, for example, CD448, CD44V3, CD44V6 and/or
CD44V10 is significantly elevated in AD patients’ brains as compared to control brains. For
example, CD44V3 and CD44V6 transcript expression is increased by about 7 fold in AD
patients, as compared to control. For example, CD44V10 expression is increased by about 18
fold in AD patients, as compared to control.

20 |

According to some embodiments, there is thus further provided a method of diagnosing

or monitoring a neurodegenerative disease (such as, ALS, AD, PD) in a patient, which includes

detecting the expression level of a nucleic acid in a biological sample of the patient, wherein said
nucleic acid comprises: SEQ ID NO: I, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, or any
25  combination thereof. The biological sample may include a cell, a tissue, a biological fiuid, or ,
any combination thereof. The expression level may be detected by determining the expression
levels of RNA encoded by the nucleic acid, which is isolated from the biological sampls.
Detection of the RNA expression levels may include various methods, such as, for example,
PCR, RT-PCR, Northern blot, Real-time PCR, and the like, or any combination thereof that may
30  be used to detect hybridization of the RNA to an oligonuclectide, such as, for example, DNA,

RNA, ¢DNA, genomic DNA, synthetic oligonucleotides, and the like, or any combination
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thereof. For example, the method of diagnosing may include detecting the expression level of a
polypeptide in a biological sample of the patient, wherein the polypeptide may be selected from 2
group that includes: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: &, or any
combination thereof. Detecting the expression levei of the polypeptide may include detecting
immuno-complexes of the polypeptide and an antibody adapted to specifically bind the
polypeptide, by such methods as, but not limited to: Westemn Blot, immunohistochemistry,
immunocytochemistry, enzyme linked immnunosorbent assay (ELISA), and the like, or any
combination thereof. For example, a qualitative method of diagnosing the presence and/or
progression level of a neurodegenerative disease, such as, for example, AD, ALS and Parkinson
disease, may include the use of oligonucleotides that recognize the various CD44 splice variants
transcripts, such as, for example, CD448 transcript, CD44V3 transcript, CD44V6 transcript,
CD44V7 transcript CDA4V 10 transcript, or any combination thereof. The oligonucleotides may
include, for example, synthetic oligonucieotides, such as, for example, primer pairs, such as
those listed in Examples 1 and 3. The presence of the CID44 variant transcripts, such as CD44V3
transeript, CD44V6 transcript, CD44V7 transcript, CD448 transcript, and/or CD44V10 transcript
may be tested in a biological sample obtained from a tested subject. The presence of the CD44
splice variant transcript, such as CD44V3 transcript, CD44V6 transcript, CD44V7 transcript,
CD44V10 transeript or any combination thereof, may be tested by, for example, RT-PCR
analysis, RT-Real-Time PCR analysis, and the like, performed on RNA exiracts obtained from
the biological samples. Detected expression (presence) of the various CD44 splice variant
transcripts, such as, for example, CD44V3 transcript, CD44V6 transcript, CD44V10 transeript,
CD44S, CD44V7, or any combination thereof, may be indicative of a presence of a
neurodegenerative disease in the tested subject. Moreover, the method as described herein as a
qualitative method may also be used as a quantitative method. In the quantitative method, the
level of expression of the CD44V3 transeript, CD44V6 transcript, CD44V6 transcript, CD44V10
transcript, CD44S, or any combination thereof, in the tested subject, may be determined, for
example by RT-PCR, method, or Real-Time PCR method, and is compared to a known
calibrated level of expression of these iranscripts. By quantization of the level of expression of
the CD44 splice variant transcripts, such as CD44V3 transcript and/or CD44V6 transcript,
CD44V6 transcript, and/or CD44V10 transcript, and/or CD44S transcript, the progression state

of the neurodegenerative disease may be deduced.
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According to some embodiments, various methods, reagents and techniques that are
known in the art may be used to affect the expression level of the various CD44 variant
transcripts, CD44V3, CD44V6 and/or -CD44V10. For example, these techniques may include,
among others, the use of nucleic acid molecules (usually in the form of oligonucleotides) which
may have at least in part a complementary sequence to that of the CD44 variant transcripts,
CD44V3, CD44V6 and/or CD44V10. Such nuclejc acid molecules may include, for example,
small interference RNA (siRNA), antisense oligonucleotides and the like, For example, siRNAsg,
which are well known in the art, may include short nucleotide sequence {approximately 21-23
nucleotides), which have a base-paired structure characterized by two nucleotide 3'-overhangs
(Tuschl and Borkhardt, Molecular Intervent. 2002, 2(3):158-67). The introduction of siRNAs
into animal cells may result in the potent, long-lasting, specific post-transcriptional siiencing of
genes, for which the siRNA is directed against (Caplen et. al,, Proc Natl Acad Sci U.S.A. 2001,
98:9742-7; Elbashir et. al., Nature, 2001, 411:494-8; Elbashir et al., Genes Dev. 2001, 15:188-
200; Elbashir et. al., EMBO J. 2001, 20:6877-88). Methods and compositions for using siRNAs
are described, for example, in U.S. Pat. No. 6,506,559, Methods of producing siRNA, 21-23
nucleotides in length from an in vitro system and use of the sSiRNA to interfere with mRNA of a
gene in a cell or organism are described for example in WO0173164. The siRNA may also be
made in vivo in a mammalian cell using a stable expression sy'stem. For‘ example, a vector
system, named pSUPER, that directs the synthesis of small interfering RNAs (siRNAs) in
mammalian cells, was reported (Brummelkamp et. al., 2002, Science 296: 550-3). As detailed in
Example 6 (and Table 5 therein), specific siRNA sequences, directed against the various CD44
variant transcripts, such as CD44V3, and/or CD44V6 and/or CD44V10 and/or CD44S may be
prepared by any of the methods mentioned above herein. The siRNA may be administered by
any methods known in the art, (such as described for example in Meade et. al., Adv Drug Deliv.
Rev, 2007). The siRNA may be directed against various sequence regions of the mRNA of the
various CD44 variant transcripts to ensure successful sikenciﬁg of expression of the CD44V3,
CD44V6, CD44V10, CD44S and any combination thereof. As detailed in Exampie 6, and
shown in Fig. 7, expression levels of mRNA of various CD44 variants may be attenuated by use
of specific SIRNA molecules. As detailed in Example 6, three siRNA molecules were designed
against each of CD44S, CD44V3, CD44V3 and CD44V10 variants. The siRNA molecuies were
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introduced into cells and expression levels of mRNA, and protein of the CD44 were detected by
RT-PCR. Reference is now made to Fig. 7, which shows the effect of various siRNA melecules

on the mRNA expression of various CD44 transcripts. Panel I of Fig. 7 illustraies an agarose

gel pictogram showing the expression levels of CD44V3 transcript under different experimental

conditions (“-RT” — no Reverse Transcriptase in the reaction; “NT”- Non Transfected cells;
“NR” - Non Relevant siRNA; CD44V3 siRNA #1-#3 ~ siRNA molecules with the respective
sequences listed in Table 6). As shown in Fig. 7, panel I, expression levels of CD44V3 in the
presence of at least two of the siRNA’s are significantly reduced, whereas expression levels of
the mRNA of the coniro} gene Actin, and that of CD448S, remain unaffected. Panel Il of Fig. 7
iliustrates an agarose gel pictogram showing the expression levels of CD44V6 transcript under
different experimental conditions (“-RT” — no Reverse Transcriptase in the reaction; “NT”- Non
Transfected éel.ls; “NR” — Non Relevant siRNA; CD44V6 siRNA #1-#3 — siRNA molecules
with the respective sequences listed in Table 6). As shown in Fig. 7, panei II, expression levels
of CD44V6 in the presence of at least two of the siRNA’s are significantly reduced, whereas
expression levels of the mRINA of the contro! gene Actin, and that of CD448, remain unaffected.
Panel 11l of Fig. 7 illustrates an agarose gel pictogram showing the expression levels of
CD44V 10 transcript under different experimental conditions (“-RT” - no Reverse Transcriptase
in the reaction; “NT™ - Non Transfectgd cells; “NR” — Non Relevant siRNA; CD44V10 siRNA
#1-#3 — siRNA molecules with the respective sequences listed in Table 6). As shown in Fig. 7,
panel III, expression levels of CD44V10 in the presence of at least two of the sIRNA’s are
significantly reduced, whereas expressién levels of the mRNA of the control gene Actin, and that
of CD448S, remain unaffected. Quantization analysis, presented in Table 7 of Exampie 6 show
that siRNA molecules are able to significantly reduce the expression of the mRNA of the various
CD44 variants.

Antisense technique is generally used to attenuate and/or inhibit the expression of a target
(which may include DNA or RNA molecules, such as, for example, mRNA molecule) and may
involve RNA-RNA interactions, RNA-DNA interactions, triple helix interacticns, ribozymes and
RNase-H mediated effect. Antisense nucleic acid molecules (such as antisense oligonucleotides)
are usually a single stranded nucleic acid molecule which, upon hybridizing with complementary

bases in an RNA or DNA molecule (the target), may attenuate and/or inhibit expression of the

42




Patient#12345678 WO 2009/007934PCT/1132008/052786 CD44s ++ ++ + ++ + + ++

10

20

25

30

WO 2009/007934 PCT/IB2008/052786

target that may include, fdr example, a specific gene, an mRNA molecule and the like, The
antisense nucleic acid molecules may be prepared synthetically or encoded by a recombinant
gene fof expression in a cell. Some non-limiting examples of synthetic oligonucleotides may
inciude oligonucleotides that contain phosphorothioates, phosphotriesters, methyl phosphonates,
short chain alky!, or cycloalky! intersugar linkages or short chain heteroatomic or heterocyclic
intersugar linkages. Nitrogen linkers or groups containing nitrogen can alse be used to prepare
oligonucleotide mimics.  Also included are phosphoramidate and phosphorothioamidate
oligomeric compounds, and oligonucleotides having morpholino backbone structures. A
peptide-nucieic acid (PNA) backbone may also be used, in which the phosphodiester backbone
of the oligonucleotide may be replaced with a polyamide backbone, the bases being bound
directly or indirectly to the aza nitrogen atoms of the pelyamide backbone. Other synthetic
oligonucleotides may contain substituted sugar moieties comprising one of the following at the 2'
position: OH, SH, SCH;, F, OCN, O(CHz)nH; or O{CHa)nHs where n is from 1 to about 10; Cito
Cio lower aikyl, substituted lower alkyl, alkaryl or aralkyi; Cl; Br; CN; CFs; OCF3; O--) 5, or
N-alkyl; O--, §--, or N-alkenyl; SOCf—h; SO,CHs; ONO;; NOsz; Ni; NHy; heterocycioalkyl;
heterocycloalkaryl; aminoalkylamino; polyalkylamino; substituted silyl; a fluorescent moiety; an
RNA cleaving group; a reporter group; an intercalator; a group for improving the
pharmacokinetic and/or pharmacodynamic properties of an oligonucleotide; and other
substituents having similar properties. Oligonucleotides may also have sugar mimetics such as
cyclobutyls or other carbocyelics in place of the pentofuranosyl group. Antisense molecules,
such as, for example, antisense oligonucleotides directed against the various CD44 variant
transcripts, such as CD44V3, and/or CD44V6 and/or CD44V10 may be prepared. The Antisense
oligonucleotides may be directed against various sequence regions of the mRNA of the various
CD44 variant transcripts to ensure successful attenuation/silencing of expression of the CD44V3,
CD44V6, CD44V10, and any combination thereof. The use of antisense oligonucleotides is
performed under favorable cellular condition, which include optimal temperature and buffering
conditions, such as, for example, as described in Du L. et al, PNAS, 2007,104:6007-12; Hua et.
al., PloS Biol. 2007,5:e73). '

According to some embodiments, oligonucleotides directed against various regions of the
CD44 variant transcript sequences, such as CD44V3, CD44Vé, CD44V7, CD44S and/or
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CD44V10, which are designed to attenuate (down-regulate) expression of these transcripts, may
be used for treating neurodegenerative diseases. The oligonucieotides may include, for example,
siRNA molecules, such as described hereinabove and in Example 6. Therefore, there is thus
provided a method of treating of neurodegenerative diseases in a patient which may include
administration of a composition comprising a reagent capable of atienuating expression of RNA
encoded by a nucleic acid, wherein the nucleic acid is selected from a group consisting of: SEQ
IDNO: 1, SEQIDNO: 3, SEQID NO.:'"/', or any combination thereof. The reagent may include,
for example, one or more polynucleotide, capable of hybridizing with said nucleic acid. The one
or more polvnucleotide may include DNA, RNA, siRNA, or any combination thereof. For
example, the reagent may include one or more SMEs, such as, for example, an ERK MAP-kinase
pathway modulator, a PKC modulator, and the like. For example, the method may include
introducing antisense nucleic acid and/or siRNA molecule that targets the RNA (mRNA) of
various CD44 variants, such as CD44V3, CD44V6, CD44V7, CD445 and/or CD44V10 into a
patient, a patient cell, or organism with neurodegenerative disease; maintaining the cell or
organism introduced with the oligonucleotide under conditions which favor the interaction of the
oligonucleotides with the target mRNA of the various CD44 splice variants; and verifying the
downreguiation of expression of the various CD44 splice variants, CD44V3, CD44ve, CD44vV7
CD44V10, CD44S, or any combinaﬁon thereof and thereby treating the neurodegenerative

disease,

According to some embodiments, small molecular entities (SME) may be identified that
may affect {modulate) activity and/or expression of various CD44 splice variants. Small
molecular entities may include any molecule or substance that may interact with the CD44 splice
varianis and disrupt the CD44 variant interaction with its physiologically relevant ligands. For
example, SME may be developed in silico, -using the appropriate hardware and software that are
known in the art to identify substaﬁces. SME may be developed, for example, by in-vitro and
vivo screening of chemical libraries, for molecular entities that are capable of interacting with
the CD44 splice variants. For example, the binding of CD44 splice variants, such as CD44V3,
CD44V6 and/or CD44V 10 with the pl1jfsiolagical ligand hyaloronic acid and its derivatives may
be assessed in the presence or absence of the SME. Likewise, interaction of CD44V3, CD44Ve6
and/or CD44V10 may be tested in the presence or absence of suspected SME. The SMEs thus
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identified may be used to affect (modulate) the activity and/or expression of the various CD44
splice variants. For example, the SME may be used as antagonists of the CD44 splice variants,
For example, the SME may be used as agonist of the CD44splice variants. For example, the
SME may inchede any molecule or substance that may directly or indirectly affect (modulate) the
expression of the various CD44 varianté. For example, the SME may include an inhibitor and/or
an activator that may be used to direcfly or indirectly decrease (attenuate) and/or increase the

expression level of various CD44 variants.

For example, it has been shown that the ERK MAP-kinase pathway may be involved in
the reguiation of CD44 alternative splicing (Weg-Remers et. al., EMBO J. 2001, 20:4194-203),
In accordance with some embodiments, the involvement of the ERK pathway on CD44
alternative splicing on cells of neuronal origin is detailed in Example 7 and shown in Fig. 8.
Cell cultures of mouse NSC-34 cells, which are dertved from fusion of embryonic spinal cord
motor neurons and neuroblastoma cells were plated and either left untreated or treated with a
MEK inhibitor U0126. FExpression levels of mRNA of CD44 variants were detected by RT-
PCR. As shown in Fig. 8, modulating (by inhibition) of the ERK-MAPK pathway by U0126
causes a significant reduction of CD44 variant exon splicing. As shown in Fig. 8, panel A, the
mRNA levels of CD448 do not change in the presence of the inhibitor (UO126), As shown in
Fig. 8, panel B, the mRNA levels of CD44V3 are reduced in the presence of the mhibitor (*+7,
right lane) as compared to the expression evels of CD44V3, in the absence of the inhibitor (*-%,
middle lane). As shown in Fig. §, paine% C, the mRNA leveis of CD44V7 are reduced in the
presence of the inhibitor (“+”, right lane) as compared to the expression levels of CD44V7, in the
sbsence of the inhibitor (-, middle lane). As shown in Fig. 8, panel D, the mRNA levels of
CD44V5 are reduced in the presence of the inhibitor (“+”, right lane) as compared fo the
expression levels of CD44V5, in the absence of the inhibitor (“-*, middle lane}. As shown in
Fig. 8, pane! E, the mRNA levels of CD44V10 are reduced in the presence of the inhibitor (*+7,
right lane) as compared to the expression levels of CD44V10, in the absence of the inhibitor (-,
middie lane). Further shown in Fig. 8, panel F is a control, demonstrating lack of effect of the

inhibitor UO126, on the expression of a control gene, Actin. Also, the left hand lane of panels

A-F is a negative control performed in the absence of the RT enzyme {“~-RT™). Thus, small
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molecules, which are known to modulate the ERK pathway, may further be used for modulation

of CD44 alternative splicing in neuronal cells.

Reagents described hereinabove, which are designed to modulate (by down regulating
(attenuating) and/or by increasing) expression and/or activity of the various CD44 splice variants
aimed at the treatment of neurodegenerative disease of a patient, such as, for example, siRINA
molecules, may be provided to the patient as is, or may be a part of a pharmaceutical
composition where it is mixed with a.pharmaceutical}y acceptable carrier and excipients. The
siRNA moleculgs may be further introduced, for example, to a cell, a tissue, and the like, of the
patient. The reagents and/or pharmaceutical compositions containing them may be provided by
any known administration route. The reagents may also be presented in a pack or dispenser
device, such as a kit. In addition, the reagents may also be administered in combingtion with

various other active ingredients.

Reagents described hereinabove, which are designed to detect and quantitate expression
of the various CD44 splice variants and the CD44 splice variants products, may be provided in
the form of a kit. For exampie, the kit may include 2 kit for diagnosing a neurodegenerative
disease. The kit may include at least one reagent capable of detecting the expression of a nucieic
acid in a biologica! sample, wherein the nucleic acid may include SEQ ID NO: 1, SEQ 1D NO:3,
SEQ ID NO:5, SEQ ID NO!7, or aﬁy combination thereof. The reagent may include, for
example, an oligonucleotide that is capable of hybridizing with the nucleic acid or with an RNA
molecule encoded by the nucleic acid. For example, the kit may include at least one reagent
capable of detecting the expression of a polypeptide in a biological sample, wherein the
polypeptide may include SEQ ID NO: 2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, or any
combination thereof. The reagent may include, for example, an antibody adapted to specifically

interact with the polypeptide and to form detectable immuno-complexes with the polypeptide.

According to other embodiments, recombinant constructs, such as for example expression
vectors, which may include the coding sequences of the various CD44 splice variants, such as
CD44V3 coding sequence or CD44V6 coding sequence or CD44V7 coding sequence or

CD44V10 coding sequence, may be prepared. The constructs may include a vector such 2
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plasmid or viral vector, into which the nucleotide sequence of the CD44 splice variants is
inserted in a forward or reverse orientation. In addition, the construct may further include
regulatory sequences, such as a promoter. The constructs may further include additional coding
sequences of various other non-related proteins and/or peptides that may be inserted in-frame
before or after the CD44 splice variants nucleotide sequences. The nucleotide sequences of the
CD44 splice variants introduced into the vector may inciude the entire, full length, coding
sequence, or only a partial sequence of ‘the CD44 splice variant transcript. Selection of the
vectors and construction of the recombinant constructs may be performed by any of the methods
known in the art. The recombinant constructs may be used, for example, to derive expression of
the various CD44 splice variants, such as CD44V3, CD44V6, or CD44VY and/or CD44V10 in

various biological systems, for experimental, diagnostic and/or therapeutic purposes.

While a number of exemplary aspects and embodimenis have been discussed above,
those of skill in the art will recognize certain modifications, permuiations, additions and sub-
combinations thereof. It is therefore intended that the following appended claims and claims
hereafter introduced be interpreted to include all such modifications, permutations, additions and

sub-combinations as are within their true spirit and scope.
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EXAMPLES

Example 1 - Expression of CD44V3, €D44V6 and CD44V10 in hippocampi of AD patients and

normal control

Total RNA was extracted from frozen hippocampi samples isolated from post mortem
AD patients and normal controls (EZ RNA kit, Beit Haemek). RNA was then used in semi-
quantitative RT-PCR analysis. First, RNA was subjected to the reverse transcription reaction
(RT). Reverse transcription was performed with 5 U of SuperScript II reverse transcriptase
(Invitrogen). The reaction mixes were incubated for 1 h at 42 degrees C. PCR steps were
performed in a microprocessor-controlled incubator using [ ul of the RT reactions in a reaction
volume of 20 pl, containing 200 uM dNTPs, 1.25 U Thermoprime Plus DNA polymerase

(ABgene) and 0.5 mM primers:

V3 F: 5-TGACCACACAAAACAGAACCA -3

C6 R: 5-CCCATGTGAGTGTCCATCTG -3'

C5 F: 5-GAGCAGCACTTCAGGAGGTTAC -3'

V6 R: 5-GGGTAGCTGTTTCTTCCGTTG -3
C5V10 F: S'-GACAGAATCCCTGCTACCAATAGG -3'
VioCe R: 5 GGAATGTGTCTTGGTCTCCTGAT -3

42 cycles were carried out for amplifications, each consisting of 1 min at 94 degrees ., 1
min at 55 degrees C and 1 min at 72 degrees C. In addition, primers for Actin were included in
the PCR reaction for normalization of the results. Amplification products were purified from
agarose gel (QlAquick gel extraction kit, Qlagen) and sequenced using one of the primers used
in the PCR reaction. Sequence data was analyzed using BlastN algorithm run on human RefSeq

and genomic database (NCBI).
The results of the semi-quantitative RT-PCR are summarized in Table 1. The left column

of Table 1 indicates the identity of the variant exons and the connection bridges to the constant

exons as validated by sequencing. Level of expression of the various PCR products was
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+++00 C5-V10-C6 1 ++ + +++ +-1- Example 5- Immunocvtochemical analysis of CD44 splice
variants in AD patients' brains 5 8 um sections are prepared from formalin fixed, paraffin
embedded hippocampal tissues (Netherland's brain bank). Primary antibodies used are against CD44
(HCAM, rat BER&¥H?7“Shnta Cruz), CD44V3 (mouse monoclonal vff-327F AHERATF/EH#4V6 (rabbit
polyclonal, Chemicon) and CD44V10 (rabbit polyclonal, Chemicon). Secondary antibodies used are
against

determined by the relative band stréngth observed in the agarose gel. Level of relative
expression is indicated by number of + signs (1, 2 and 3), which represent weak, moderate or
strong expressions, respectively. 0 stands for no band observed (meaning no expression) and ND

stands for unperformed reaction.

5
Table 1:
Variant AD patients Normal patients
eAONs
Patient # 1 2 3 4 5 11 12 13 14 15
V2 0 0 b ++ o 0 0 0 0 0
V2-V3 9 0 0 At ek 0 0 0 0 0
V3-Cé et + ++ ++ +F + o ++ 0
C5-V3 e ++ + ++ ++ 0 0 ¢ + +
C5-V4 ] 0 0 A4 ++ G 0 0 0 0
C5-V4-V5 G + + + ¢ + + 0 - 0
V&-vV7 + 0 0 [ ++ 0 0 0 0 6 c
V6~$¢;/ Cs- A+ ++ e ++ ok + o 0 + 0
C5-V7 0 0 ¢ ++ 0 0 0 0 0 0
V7-VE§-Co o 0 O ++ + 0 0 At 0 0
V6-V7-V38 ¢ 0 ¢ |+ 0 0 0 0 0 0
C5-Ve-V10- 0 0 0 4 0 e 0 0 9 0
Co
V8-Cé ++ 0 0 e G 0 0 o+ + 0
V8-V9-Co ) 0 0 + 0 0 0 G ++ 0
V8-v9-
V10-C6 0 0 0 0 0 il 0 0 0 0
C5-V10-Co | +++ ++ ++ A4 ++ + + + + +
1

49




10 the relevant species conjugated to HRP, polymer-enhanced {Envision(r), Dako), substrate: DAB.
Negative controls are isotype matched serum controls for the rabbit polycional antibodies in a
non-immune rabbit serum at the same protein concentration as the primary antibody and for the
mouse antib@&8'& Wifitfple isotype control (Dako). For the rat antibody iEWEHEBAMERIEM isotype
control at the same protein concentration as the primary antibody. Table 4 summarizes 15the
immunohistochemistry staining results. WO 2009/007934 PCT/IB2008/052786 The
immunohistochemistry staining reveals differential cellular and subcellular localizations. Whereas
CD44s is found mainly in astrocytes and within senile plaques, CD44 variants staining is found in
neurons in intracytoplasmic paranuclear regions. 5 Table 4: Cellular localization of CD44S and variant
proteins Apjigemd\reas RyauatadEeliplars, acplizatiortGRAAS Miprasampal fersraendt lPlaques,
staining in paleocprtex aQ'falcent 0 hippgcam Discrete zones with strongly immunoreactive fibers
are presefitTHAf Eoe?ﬂﬁﬂéj ORI I%’[%%“ﬂﬁmeuronal somata within plaques are stained, but rarely :
in other locations 2. White matter is diffusely stained with perivascular staining typical for astrocytes
CD443/3 Hippochntg & fermatitncieiiorohazenthiprsauphabsaieplovierlass Faiorp&iipdtnstsin 2.

Astrocyteg, mostlywhite.melerfaP44Y8is (n=10) using EZ RNA kit (Beit Haemek). Total RNA

concentration is determined using the nanodrop 1000 machine (Thermo Scientific). 1.5 ug of
RNA from each sample is reverse transcribed using Bioscript reverse franscriptase (Bioiine),
according to the manufacturer’s instructions. The reaction mixes are incubated for 1 h at 42° C.
10 Platinum SYBR Green gPCR SuperMix-UDG (Invitrogen) reagent is used for gPCR along with
500 nM primers. Standard curve is performed (on six concentrations of cDNA poels in

duplicates) for each pair of primers, to confirm linearity of the gPCR reaction and in order o

transform the Ct experimental values to relative expression values. The real time PCR cycle
program is as follows: 50° C, 2 min, 95° C, 2 min, then 40 cycles of 95° C 15 sec and 60° C 34
15 sec. All gPCR reactions are run on Applied Biosystems 7500 Real-Time PCR System (AB).

The data indicate that significant increase in expression of CD44S, CD44V3, CD44V6,

CD44V10 in AD patients compared to age and sex matched normal controls.

20 Table 2: relative expression of CD44S and CD44 variants as a ratio GAPDH in AD patients
and normal controls

Variant: ADVnormal P value
AD Normal ratio ‘ (t-test)
D448 2.33 0.47 4.95 0.035
V3 1.22 0.2 7.17 0.008
Ve 3.65 0.52 7.02 0.002
Vig 8.35 0.46 18.15 0.007
25
30
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Hippocampal fgrmation 1. Neurons: Intra-cytoplasmic - overlaps region of lipofuscsin 2. White matter
staining (astrocytic) CD4410 Hippocampal formation Neurons: Intra-cytoplasmoverlaps region of
lipofuscsin  10*Includes Hippocampal formation and adjacent structures, such as subiculum and
entorhinal c8H{ex09%%ERdMmple 6 - SIRNA experiments -knockdown of CD42EA5E881IBR ' human cells
Various siRNA molecules directed against various CD44 variants were designed using well
established parameters, and their sequences are listed in Table 5, below. HelLa cells (plated 15x104
cells in 6-well plates on the previous day) are transfected with the various siRNAs (IDT), 20 at the final
concentration of 10 nM usmg Llpofectamlne RNAl Max (Inwtrogen) in accordance with the
manufactisEams g ‘s ey 1. E8NEEER EteENT) or were transfected
with a non- relevant 5|RNA (NR) Iabeled W|th TYE 563 at its 5' end the sequence of which does not
have any signifiganinhemelpgyrtoeapdnove ODraary mR bhA irCelisikWWaR008/ ODYeB Mice that

PCT/IB2008/052786 trapsfected Wlth 4V re s a ection and |
serum reﬁé%ﬁf%?@ﬁ%ﬁgﬁgli SRRL'R scr%e&%%#ﬁp edelé 2 géé%tqaﬁéene %‘%‘?’/%?;OOG)
20:1715- Z%t%mﬂqﬁgsalwmofmm f-grlihlssm@tm méﬁsﬁmh@%é@eﬁ%@h%@%ﬁ@ﬁ@%fﬁl was used
as a refergn RNAHGhorr, are 1%@ RNA jspisQlated fienitheHelasglisddhpast ﬁ%@&f@ﬁlon using |

EZ-RNA (Belt Haemelc) and equal amounts of total RNA are reverse transcribed int NA using5 U
of SuperSerphinnespsraes i ritemsrast HritviEEn e HE PR BB Thide Ll &R Rh Ale %Wilﬁ at 42C.
Semi-quantiialivenbBsl Rsstep araspratarmed T miciaprocekacicaiirolledsgribatos usingn-

transgenic litter mates, RNA is extracted using EZ-RNA (Beit Haemek). Equal amounts of

10 total RNA are reverse transcribed into cDNA using 5 U of SuperScript II reverse transcriptase
(Invitrogen). The reaction mixes are incubated for Ih at 42°C. Semi-quantitative PCRs step are
preformed in a microprocessor-controlied incubator using ipl of the RT reaction volume of 20
ul, containing 200 uM dNTPs, 1.25U Thermoprime plus DNA polymerase {Larova) and 0.5 uM

oligonucleotide from the list below:

C3F: 5°-TCTGTGCAGCAAACAACACA

C6R: 5 -CCCATGTGAGTGTCCATCTG

V7F: 3°- TGTTTCCTGGACAGATTTICTTCG

ActinF: 5 ’-CTCCCTGGAGAAGAGCTACGAG
20 Actin B: 5'-CGTCATACTCCTGCTTGCTGAT

The step cycle program for the PCR includes denaturation at 94°C for 30 seconds,
annealing at 58°C for 30 seconds and extension at 72°C for 30 seconds for 42 cycles (for
CD44V7), 32 cycles (for CD44S amplification) or 25 cycles (for -Actin which is used as a

25 reference gene). Band intensities of PCR products run on agarose gel are quantified using
TotalLab software. A 7.2 fold increase is observed in the expression of mRNA containing a
transcript having V7-C10 junction in APP4s; mice as compared to non-transgenic mice. A 16%

increase in CD44S is observed under simiiar conditions.

30
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10of the RT reaction volume of 20 ul, containing 200 uM dNTPs, 1.25U Thermoprime plus DNA
polymerase (Larova) and 0.5 uM oligonucleotide from the list below: C3F: 5'
-TCTGTGCAGCAAACAACACA C6R: 5'-CCCATGTGAGTGTCCATCTG 15 V3R:
5-AGCCTGEPERENTEGTA ILTGA V6R: 5-GGGTAGCTGF1TCTTCCGFHERE1I2786
5-TCTICCACCTGTGACATCAI 1C Actin F: 5-CTCCCTGGAGAAGAGCTACGAG Actin R:
5-CGTCATACTCCTGCTTGCTGAT 20 The step cycle program for the PCR is set for
denaturation at 94C for 30 Sec, annealing at 58C for 30 Sec and extension at 72C for 30 Sec for 42
cycles (V3, V6 and V10 amplification), 32 cycles (CD44S amplification) or 25 cycles (for 13-Actin,
which is usagisearefamacgene DAV IE RN UantiZBHON Iif ithendhta cbinud mte >

guantified ﬁ glﬂg E{l'l'%tg%gb soft\{vareL Rl esults of the quantization are presented in TabIe 6, which
shows th and 13-Actin (control gene), normalized to non-transfected
cells (NT). A significant reduction (>80%) in the mRNA expression level of CD44S, CD44V3,

CD44V6 and CR44VAOis:ohsenved asA resullabsmexprassipnal ahlpratanecsavalsiRNA
30directed against each of the CD44 isoforms, WO 009/007934%&T£§2008@05278ﬁ Table 5: siRNA
sequéncegs(g)top@l‘alFeEﬁBﬁt?ﬂr%%g‘ﬁgﬁﬂl@f GRS EBRA SPEITAARS, fe5tteSSn Ha"SiRNA
seq uence@a@élbﬁfuﬁtﬁi@@ﬁﬂmle&a&pﬁfoﬁmﬂeﬁtwesefbitowmhbytmeﬂaiterwfﬂmi&h@ceon as
deoxyribonucleqtides C |ant S 4

iﬁﬁéﬁ%ﬁ@ (Uré /& &55 o(ﬁ%g éﬂ’H cﬁ@ﬁﬁt&ﬂee ﬁ\{%éR performed on RNA samples

AGAUGA
obtained from motor cortex and lumbar cord of ALS pdtlents and normal control is presented in

Table 3. The left column of Table 3 indicates the identity of the variant exons and the
10 connection bridges to the constant exons as validated by sequencing, Level of expressien of the
various PCR products was determined by the relative band strength observed in the agarose gel.
Level of relative expression is indicated by number of + signs (1, 2 and 3), which represent
weak, moderate or strong expressions, respectively. 0 stands for no band observed (meaning no
expression observed) and ND stands for unperformed reaction.
15
Table 3:

Motor cortex

Variant exons ALS patients Normal controls
Patient # 1 213|415 6§78 g
CD44s | tj e B BT A

V3-Cé s l+]olelojolo|+]0
Ve-C6 0 L+ 10 |+t 0| G0 0D
C5-V10 0 1oL 0v0 030000
Cs-vio-C6 | 0 |0 | e +ri o0+ 0
Lumbar cord

Variant exons ALS patients ~ Normal controls
Patiernt # 1|2 |3 |415]|63i7 | 818
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ACUGAGGUGUCUGUCUCUUUCAUCUUC 2 CUGGAUCAGGCAUUGAUGAUGAUJGdA
UCAUCAUCAUCAAUGCCUGAUCCAGAA 3 GCAUUGAUGAUGAUGAAGAUU1
UCUUCAUCAUCAUCAAUGC CD44V6 1 ACAACGGAAGAAACAGCUACCCAGA
UCUGGGUARBCYHHVWUFICUUCCGUUGUAC 2 GCAACUCCUAGUAGTHRUIBAaTZ786
UUGUACUACUAGGAGUUCCITAT 3 ACAGATGGCATGAGGGATAUU
UAUCCCUCAUGCCAUCUGUUU

| e e L e |
CDads a0 TSN RS (VIO ROVERS Bl JEH R
C5-V3 0 +_: ot | t+ 0§+ |
e e S e
V3-C6 * + o+ 0 6 + 1T
C5-V3-Co 0 R I A ¢ 0 + +
++
V3.C6 0 " 0 i} 0 1] G 0 0
b b L e b
C5-Vé 0 i+ P B 0 0 i -
V6-C + T | o 0§+t +F |+t
- : n + n =
C5-V6-C6 o 1T T 0 oo e
Ao
V7-Y8-Yo-V1{ { 6 | A++ | ++ + G 0 0 0
V6'VZ;;‘38"V9‘ o lol+leellololo o
C5-¥10 0 || + |+ f:" ololole
A | LR
C5-V1i0-Cé + . . + N + + + +

Example 5 — Immunocvtochemical analysis of CD44 splice variants in AD patients’ brains

8 um sections are prepared from formalin fixed, paraffin embedded hippocampal tissues
(Netherland’s brain bank). Primary antibodies used are against CD44 (HCAM, rat clone IMY7,
Santa Cruz), CD44V3 (mouse monoclonal vif-327, ABcam), CD44V6 (rabbit polyclonal,
Chemicon) and CD44V10 (rabbit polyclonal, Chemicon). Secondary antibodies used are against

10 the relevant species conjugated to HRP, polymer-enhanced (Envision®, Dako), substrate: DAB.
Negative controls are isotype matched serum controls for the rabbit polyclonal antibodies in a
non-immune rabbit serum at the same protein concentration as the primary antibody and for the
mouse antibodies a multiple isotype control (Dako). For the rat antibody it was a matched
isotype control at the same protein concentration as the primary antibody. Table 4 summarizes

15 the immunohistochemistry staining results.
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CD44V10 GCAGGACCUUCAUCCCAGUGACCITdC GAGGUCACUGGGAUGAAGGUCCUGEUTI 2
CUACULTUA CUGGAAGGUUA UAA CCUUCCAGUAAAGUAGUU |-
GUUGGAGAUUCCAACUCUAUU UAGAGUUGGAATJCUCCAACAG MR Li
CUUCCUCHEUIH R CCCUUGIJAGIA UCACAAGGGAGAGAAAGASABERXEGEH Table 6:
Quantization analysis of siRNA effect on various CD44 variants NT NR

. The immunohistochemistry staining reveals differential cellular and subcellular
focalizations. Whereas CD44s is found mainly in astrocyies and within senile plaques, CD44

variants staining is found in neurons in intracytoplasmic paranuclear regions.

Table 4: Cellular localization of CD44S and variant proteins

Antigen Areas Evaluated Cellular Loocalization

1. Plagues, staining in paleocortex
adjacent to hippocampus. Discrete zones
with strongly immunoreactive fibers are
present that resemble senile plaques. A few
neuronal somata within plaques are
stained, but rarely in other locations

2. White matter is diffusely stained with
perivascular staining typical for astrocytes
1.Neurons: Intra-cytoplasmic - overlaps
region of lipofuscsin

2. Astrocytes, mostly white matter

1. Neurons: Intra-cytoplasmic - overlaps
region of lipofuscsin

2. White matter staining (astrocytic)
Hippocampal formation | Neurons: Intra-cytoplasmic - overlaps
region of lipofuscsin

Hippocampal formation*
CD44S

CD44V3 Hippocampal formation

CD44V§ Hippocampal formation

CD4410

10 *Includes Hippocampal formation and adjacent structures, such as subiculum and entorhinal
cortex

15  Example 6 — siRNA experiments —knockdown of CD44 expression in human cells

Various siRNA molecules directed against various CD44 variants were designed using
well established parameters, and their sequences are listed in Table 5, below. HeLa cells {plated
15%10% cells in 6-well plates on the previous day) are transfected with the various siRNAs (IDT),

20  at the final concentration of 10 nM using Lipofectamine RNAJ Max (Invitrogen) in accordance
with the manufacturers instructions. As a negative control, cells are left untransfected (NT) or
were transfected with a non-relevant siRNA (NR) labeled with TYE 563 at its 5° end, the

sequence of which does not have any significant homology to any known human mRNA. Cells
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#1 #2 #3 C1144V3/Actin 1 1 0.05 0.16 1.47 CD44V6/Actin 1 1.4 0 0 -1 CD44V10/Actin 11.211.61 0

0 Example 7 - Modulation of CD44 alternative splicing by an inhibitor of ERK-MAP kinase in cells of
neuronal origin

WO 2069/007934 PCT/IB2008/052786

transfected with CD44V6 siRNA are serum starved for 24h post transfection and serum renewal
for additional 8k (as described, for example, in Cheng et al., Genes Dev. (2006) 20:1715-20). As
A positive control, for this variant, the siRNA sequence used by Cheng et al was used as a
reference (SIRNA #2).

Total RNA is isolated from the Hela cells 48h post transfection using EZ-RNA (Beit

Haemek) and equal amounts of total RNA are reverse transcribed into cDNA using 5 U of

SuperScript 11 reverse transcriptase (Invitrogen). The reaction mixes are incubated for 1h at

42°C. Semimquéntitative PCR step are preformed in a microprocessor-controlled incubator using

10 1p! of the RT reaction volume of 20 ul, containing 200 uM dNTPs, 1.25U Thermoprime plus
DNA polymerase (Larova) and 0.5 pM oligonucleotide from the list below:

C3F: 5°-TCTGTGCAGCAAACAACACA
C6R: 5'-CCCATGTGAGTGTCCATCTG
15  V3R: 5-AGCCTGCTGAGATGGTATTTGA
V6R: 5°-GGGTAGCTGTTTCTTCCGTTG
V10R: 5°-TCTTCCACCTGTGACATCATTC
Actin F: 5°-CTCCCTGGAGAAGAGCTACGAG
Actin R: 5°-CGTCATACTCCTGCTTGCTGAT
20 |
The step cycle program for the PCR is set for denaturation at 94°C for 30 Sec, annealing
at 58°C for 30 Sec and extension at 72°C for 30 Sec for 42 cycles (V3, V6 and VIO
amplification), 32 cycles (CD448 amplification) or 25 cycles (for B-Actin, which is used as a
reference gene). For further quantization of the date, bands intensities were quantified using
25 TotalLab software. Results of the quantization are presented in Table 6, which shows the ratios

between CD44 variants and B-Actin (control gene), normalized to non-transfected cells (NT),
A significant reduction (>80%) in the mRNA. expression level of CD44S, CD44V3,

CD44V6 and CD44V10 is observed as a result of co-expression of at least one novel siRNA
30  directed against each of the CD44 isoforms.
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To test the involvement of the ERIC pathway on CD44 alternative splicing on cells of neuronal 15

origin, mouse NSC-34 cells, which are derived from fusion of embryonic spinal cord motor neurons

and neuroblastoma cells, are used. NSC-34 cell cultures (plated 15X104 cells in 6-well plates on the
previous dayy V& 8fHét left untreated or treated with 10 uM of the MEKHRR{BI#8PAI5276 (Sigma) for 6
hrs. Total RNA is isolated from the cells using EZ-RNA kit (Beit Haemek) WO 2009/007934 ;
PCT/1132008/052786 and equal amounts of RNA are reverse transcribed into cDNA using 5 U of _
SuperScript Il reverse transcriptase (Invirtogen). The reaction mixes are incubated for lh at 42C. Semi-
guantitative PCR steps are preformed in a microprocessor-controlled incubator using 411 of the RT
reactionmaiine afi20sopiainings200 udNTRejdh? Slkdthe ragepimenpius DRNA Spolymerade
(ABgenmndqgréS uM,primer, ,of the following: ooy % T-8 C7R:
S-CoACHAEI T A e R e e R T AT
5'-CCAGAGCECTEO BITEAAT AMEEENeF: 5-IGTTTCCTGGACAGATTTCTTCG-3 VI OF:

5-TCTGGGTATTGAAAGGTGTAGCC-3 ActinF: 5'-CTCCCTGGAGAAGAGCTACGAG-3 ActinR: 5'-
CGTCATACICCIGCTITGCTGAT-3-15The step-cycle-program-forthe-PCR-is-set-for-denaturation at

94C for 30S&¢* annealing at 586C forglsSec and extension at 72C for 30Seestor 42 cycles (M3, V7, VS
and V10jampiffication) or 32 cycles (CD443 amplification]). Actin control PCR is preformed for !
normalization of the resGQRECAS A BE seepiindrigi BidpanelsyBrEgirmhibitmrroft thes ERICI20pathway by
U0126 (rightdane, = )cledb i) 8 gakcank eriuconied/C vanagkexan Splcing: UWec2009/007934
PCT/IB2008/052786 T 55 AG0GAUGAUGAUGAAGAUU UCUUCAUCAUCAUCAAUGC
1 | ACAACGGAAGAAACAGCUACCCAGA UCUGGGUAGCUGUUUCUUCCGUUGUAC
CD44v6 | 2 | GCAACUCCUAGUAGUACAAATAT UUGUACUACUAGGAGUUGCATAT
3 | ACAGATGGCATGAGGGATAUU UAUCCCUCAUGCCAUCUGUUU
T GCAGGACCUUCAUCCCAGUGACCATIC | GAGGUCACUGGGAUGAAGGUCCUGCUU
CD44V10 | 2 | CUACUUUACUGGAAGGUUA UAACCUUCCAGUAAAGUAGUU
3 | GUUGGAGAUUCCAACUCUAUU UAGAGUUGGAAUCUCCAACAG
NR CUUCCUCUCUUUCUCUCCCUUGUAGAA | UCACAAGGGAGAGAAAGAGAGGAAGGA
5

Table 6;: Quantization analysis of siRNA effect on various CD44 variants

NT NR |#1 #2 #3

CD44V3/Actin | 1 1 0.05 {036 | 147

CD44Vo/Actin | 1 14 | 6 ¢ L1
CP44vil/Actin | 1 1.2 [ 1.61 6 0

10 .
Exampie 7 — Modulation of CD44 alternative splicing by an inhibitor of ERK-MAP kinase in

cells of neuronal origin

To test the imvolvement of the ERK pathway on CD44 alternative splicing on cells of neuronal
15  origin, mouse NSC-34 cells, which are derived from fusion of embryonic spinal cord motor
neurons and neuroblastoma cells, are used, NSC-34 cell cultures (plated 15X 10" cells in 6-well
plates on the previous day) were either left untreated or treated with 10 uM of the MEK inhibitor
U0126 (Sigma) for 6 hrs. Total RINA is isolated from the cells using EZ-RNA kit (Beit Haemek)
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3. The method of claim 1, wherein said biological sample comprises a cell, a tissue, a biological fluid,
or any combination thereof 4. The method of claim | wherein said expression level is detected by
determining expression level of a ribonucleic acid (RNA) encoded by said nucleic acid. 5. The method
of claim 4, further comprising isolating the RNA from the biological sample prior to detecting said RNA
level expressed by said nucleic acid. 6. The method of claim 4 wherein said expression level of the
RNA is detected by Polymerase Chain Reaction (PCR), Reverse-Transcriptase-PCR (RT-PCR),
Northern Blot, Real-time PCR, or any combination thereof 7. The method of claim 4 wherein said
expression level of the RNA is detected by hybridiz&lf#$to an oligonucleotide. 8. The method of claim
7 Wher%m %g] %ggn cleotide comprises deoxyribonucleic acid (DNA), RNA, complementary
deoxyribo Aucleic aci '(cDNA), genomic DNA, synthetic oligonucleotide, or any combination thereof 9.
A method bf &a@%@ﬁ@ﬁMMﬂ@@hm@wmammmﬁwmm TOMSIHSIMgUptsong
the expressiofetsttnsolypeptigesiaralbislofiearsdenpreidiithe pitlegicalvhureln shidppiiseptidesisin
selected fromsaigrsalsieaRislSHITEPOFes CoNBGEB LS MRS BRSPS SRITIEH be iRt/ i deast 88kt BeosidEnaty to
at least 10 an'a® aeieredcebordiivatesrdmaios7a38risE of FERAPANG doeraiftmesstiA-525 of HiKQIb
NO: 4, to cooRitiat&e IR GISES 9 TE: B BT rdnatgi 4350800 SN 0BT vy
combination t%?@&a%rgﬂﬁYSﬁfelé(%é?éﬁ%xﬁ?es%ﬁ%ﬁ‘ﬁ@@/el%%ﬁfi&‘ﬁblylﬁéﬁtldés isiferattice of thde
neurodegeneP&HVéi?ﬁg’é%@E"e §t5¢9%%e method of claim 9 wherein said neurodegenerative disease
comprises: Amyotrophlc Lateral Scler03|s (ALS) Parklnson S dlsease (PD), Alzheimer's disease (AD),

Primary Laterah %H’@ m‘é{ Rﬁﬁg AV rdd %ﬁ%ﬁﬂé‘ﬁ% HBREYFOPRC The
method of cla &%@;g%ﬁp q o % Dse% %PEET}"* 1?% obiEEFRUIE SR any
combination th é%sfls F->Phaiiia ﬁgﬂ of 3f AR 88% 85 detecting

immuno-c xes p ptl e and an ada fedto s euﬁc% bind said pep ide.
13. The m mﬁﬁ e d TR ﬂ{f B R B ST e Ve i o
immunohistoc emlstry,sﬂ%orlrl?uh%ci/ oc]ﬁemlstry, enzyme linked immnunosorbent assay (ELISA), or any
comblnatl%n thgreof 14 Tble meth,od Bf clai mmld3 whereln ald antlpgdy gomeJ ses a monoclonal

i W SLEpLEq 1113 PLESS101
antibody, a’p 9136 33 nucijélb ¢! |na ﬁere&) Useofa cor\ﬁpos?ron cémp"rls ing a
reagent capa atlng expression ogfnrl onucYelc acia ﬁf\l%\‘) encoded by a nucleic acid in the

manufactuge gf, m&g SeRenhioL e ERUNRHLGL VRN L OR YRS RN IasReliereln
said nucleic aglals. s cstgg g‘garp £9 |%| Af.3 §ontigupus nuc eot| e sequence Ing at
least 90% identity to at east 20 nucleotides to coordlnates 639-822 of SEQ ID NO: 1, to coordinates
639-825 0f SER:IRNQ et A20HINALESH30828 i SEQLRNG B 1R dPAIRSERP ARG REREQ 1D

NO: 7, or any €RPIALLEIIEreS! A& Jhervaa ARl dR whemin sald aelnimasanen SRRRsSRS
adm|n|strat|orb;%g{l@gm&glgglg@f&patlent a tissue of a patient, or any combination thereof. 17. The

use of claim 15 erein said modulating comprises attenuating the expression and/or increasing the
expressiory of gaigriheausteiciacid (RN erroegdRyichnbeieisrapidr A8, ThersePh¢RIREDaherein
said reagent geRpsisemflesakaIore polynucleotides, capable of hybridizing with said nucleic acid. 19.
The use of claim 18, wherein said one or more polynucleotide comprise deoxyribonucleic acid (DNA),
RNA, smal interéeriago’d NAsiRNAYheran Y00 bI1kisakiasher eohptset e diseinftlai k3idvherai) said
SiRNA comprigss\a fitsinpsimhcoleotiddssgrisace Rybridizen toDSRCONApabyiidcldode Sagtgrae that
is complimentasiiydauskistifiesopalyncmtestidgosahereate, and wherein said first polynucleotide sequence
is a contiguous span of at least 15 nucleotides of a contiguous nucleotide sequence having at least
90% identity to at least 20 nucleotides to coordinates 639-822 of SEQ ID NO: 1, to coordinates
639-825 of SEQ ID NO: 3, to coordinates 639-828 of SEQ ID NO: 5, or to coordinates 639-900 of SEQ
ID NO: 7.



21. The use of claim 15 wherein said reagent is a small molecule entity (SME). 22. The use of claim
15, wherein said small molecule entity comprises a modulator of the ERIC-MAP kinase pathway, a
modulator of the PKC pathway, or both. 23. Use of a composition comprising a reagent capable of
modulating expression and/or activity of a polypeptide in the manufacture of a medicament for treating
or preventing a neurodegenerative disease, wherein the sequence of said polypeptide is selected from
a group consisting of a contiguous amino acid sequence having at least 90% identity to at least 10
amino acid to coordinates 214-274 of SEQ ID NO: 2, to coordinates 214-275 of SEQ ID NO: 4, to
coordinates 214-276 of SEQ ID NO: 6, to coordinates 214-300 of SEQ ID NO: 8, or any combination
thereof. 24, Themtbodf efafiir@@swhereinyaidragninisudtiomeontpridesaadminstratiion, tocampatiegt, a
cell of a patiefttegtiisithe skarpstienvior aplyeuidinatiohitlesof e8nilhe{ife ghtknim @Bswihawrih
said modulatipe)xesaipiése sdaeind dtmg ascarprassitnOp Saicepbijsep tduninardasinestive krpngsation
of said polypégt&0tr bépinetoTheltmse 6F ey 28:idv ke retardiiaieeddéi7dopipPesiBh MatiBody
adapted to speemeRMgLIRt sHid solEERtiHe. B9: Thetuseoordingies 28l Wwhiéreth SEQ dRtiBgay 6. to
comprises a KRSAGERSARIZAALHEN P H0ly S AEP aftibBogo campesiibinheisa ihelespinangestrted
polynucleotid&*Ristedm e i Serd anba eridnitHebmprees By dsesngraige i sasemplement of the
polynucleotide molecule of claim 28, wherein the complement and the polynucleotide are 100%
complementary. 30. A first polynucleotide derived from the isolated polynucleotide molecule of claim
28, wherein said first polynucleotide comprises a contiguous first nucleotide sequence having at least
90% identity to nucleotide coordinates 639-825 of SEQ ID NO:3. 31. A second polynucleotide derived
from the isolated polynucleotide molecule of claim 28, wherein said second polynucleotide comprises
a contiguous second nucleotide sequence having at least 90% identity to nucleotide coordinates
639-696 of SEQ ID NO:3. 32. A third polynucleotide derived from the isolated polynucleotide molecule
of claim 28, wherein said third polynucleotide comprises a contiguous third nucleotide sequence
having at least 90% identity to nucleotide coordinates 769-825 of SEQ ID NO:3. 33. The isolated
polynucleotide molecule of claim 28, wherein said polynucleotide molecule encodes for a polypeptide
comprising SEQ ID NO 4. 34. A first peptide derived from the polypeptide of claim 33, wherein said
first peptide comprises a contiguous first amino acid sequence having at least 90% identity to amino
acid coordinates 214-275 of SEQ ID NO:4. 35. A second peptide derived from the polypeptide of claim
33, wherein said second peptide comprises a contiguous second amino acid sequence having at least
90% identity to amino acid coordinates 214-232 of SEQ ID NO:4. 36. A third peptide derived from the
polypeptide of claim 33, wherein said third peptide comprises a contiguous third amino acid sequence
having at least 90% identity to amino acid coordinates 257-275 of SEQ ID NO:4. 37. The isolated
polynucleotide molecule of claim 33, wherein said polypeptide expression is modulated in biological
samples from patients diagnosed with neurodegenerative disease. 38. The isolated polynucleotide
molecule of claim 33, wherein said polypeptide is a CD44 variant.
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39. The isolated polynucleotide molecules of claim 33, wherein said neurodegenerative disease
comprises: Amyotrophic Lateral Sclerosis (ALS), Parkinson's disease (PD), Alzheimer's disease (AD),
Primary Lateral Sclerosis (PLS), Spinal Muscular Atrophy (SMA) or any combination thereof 40. An
isolated polynucleotide molecule, the sequence of which comprises SEQ ID NO: 5. 41. The
complement of the polynucleotide molecule of claim 40, wherein the complement and the
polynucleotide are 100% complementary. 42. A first polynucleotide derived from the isolated
polynucleotide molecule of claim 40, wherein said first polynucleotide comprises a contiguous first
nucleotide sequence having at least 90% identity to nucleotide coordinates 639-828 of SEQ ID NO:5.
43. A secoitd Patyrsehedtiok elelivedl frdaaine sadlateurpdigensiiotd dimale cedmprietaimia0oihighiain
said secondisomstsaetield Yompisedraaontiises ddebndinidmerisalseeise b haingeat leastd0%
identity to peleresad8ledb rimaldd 3ol gsivPEEG AN OF sng sombisiad polleiigeleotide derived from the
isolated polynucleotide molecule of claim 40, wherein said third polynucleotide comprises a contiguous
third nuclebﬁd@l@éﬁ%%@%@}ﬁ)g%ﬂb@?ﬁ%@@ PRSHRIES B FUSHO HRBRIBEF s 7oLg28 bip iRl D
NO:5. 45, fHHig-igh B APINRRTIR dtdecholecule of claim 40, wherein said polynucleotide molecule
encodes for a polypeptide comprising SEQ ID NO 6. 46. A first peptide derived from the polypeptide of
claim 45, whet&hBgiefiat Séﬁﬁée%%ﬁﬁ%ﬁéé@é@sﬁ ; B%R%T%i{%?ﬁﬁlﬁéimaﬁ%"ﬁe@wﬁ%ﬁ%@%ﬁ’é‘ast
90% identR§HE FHATPAL AP EPINAAER I O SPELH S 1BNE BP AP Ut ond peptide derived from
the polype tigﬁ}Of claim 45, wherein said second. peptide comprises a contiguous, second amino acid
sequence }%a ﬁé @tOg_@X/\%l éegtifv JaA %ﬁ@.&gﬁf’&?&érl{fﬁ?‘f “SYRPIGFHF T NOEERSE Rihird
peptide det/BETARIE e%%ﬁ/ PO SR CHES Toh SP %A HEPHRRS USRSy Ay Slis
third aming‘ngc?argelc?&%ﬂ%e a\%r'lg at least 90% identity to amino acid coordinates 258- 276 of SEQ ID
NO:6. 49. isolated polynucleotide, molecule of claim 45, wherein said polypeptide expressjon |s
modu|atedir£e6.‘@§§§§a?%3€’n%3% e IEn S Sy Comee R RSOt ROk

ot

isolated polynelljncfe eoﬁlg%ga?ébb claim 2?0 wherein said polypeptide is a CD44 splice variant. 51.

The isolatgd polyniicleatide mplecule,pf.claim 49, whereinsaidineliodlegengralive gisease somprises:
Amyotrophic 5@%&@@1&&@1@%&@%@51 st e rar ), A RS o mot (AL By
Lateral Sclerca (3151 LB ALOBCMAL L ST RS LSSl n2, A IR
diagnosing a figHadpOeReraliye BlsRese FAMAISIG LIPS Ahe deRgenb Gapahls el detseiing b

expression of &, QUGIRIE: AR AiRIRLOGSHBaraPies &y eI SAIC RUGIRIC ACIkSOMPESe S AP oRtigHOUS

nucleotide sequengce,Raxing: ableast WHHdanvde atdsash260nnuclestidns i seerdinates B3%-gae Of:
SEQ ID NO: Liamsestainatesg39-825 of SEQ ID NO: 3, to coordinates 639-828 of SEQ ID NO: 5, to

coordinates 639-900 of SEQ ID NO: 7, or any combination thereof 53. The kit of claim 52 wherein said
neurodegenerative disease comprises: Amyotrophic Lateral Sclerosis (ALS), Parkinson's disease
(PD), Alzheimer's disease (AD), Primary Lateral Sclerosis (PLS), Spinal Muscular Atrophy (SMA) or
any combination thereof 54. The kit of claim 52, wherein said at least one reagent comprises an
oligonucleotide that is capable of hybridizing with said nucleic acid or with a ribonucleic acid (RNA)
molecule encoded by said nucleic acid. 55. The kit of claim 54, wherein said oligonucleotide
comprises DNA, RNA, cDNA, genomic DNA, synthetic oligonucleotides, or any combination thereof
56. The kit of claim 52, wherein said biological sample comprises a cell, a tissue, a body fluid, or any
combination thereof 57. A kit for diagnosing a neurodegenerative disease, comprising at least one
reagent capable of detecting the expression of a polypeptide in a biological sample, wherein said
polypeptide comprises a contiguous amino acid sequence having at least 90% identity to at least 10
amino acids to coordinates 214-274 of SEQ ID NO: 2, to coordinates 214-275 of SEQ ID NO: 4, to
coordinates 214-276 of SEQ ID NO: 6, to coordinates 214-300 of SEQ ID NO: 8, or any combination
thereof
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58. The kit of claim 57, wherein said neurodegenerative disease comprises: Amyotrophic Lateral
Sclerosis (ALS), Parkinson's disease (PD), Alzheimer's disease (AD), Primary Lateral Sclerosis (PLS),
Spinal Muscular Atrophy (SMA) or any combination thereof. 59. The kit of claim 57, wherein said at
least one reagent comprises an antibody adapted to specifically interact with said polypeptide and to
form detectable immuno-complexes. 60. The kit of claim 59, wherein said antibody comprises
monoclonal antibody, polyclonal antibody, or any combination thereof 61. The kit of claim 57, wherein
said biological sample comprises a cell, a tissue, a body fluid, or any combination thereof. P-9919-PC
SEQUENCE LISTINGS <110> Pinner Elhanan, Laudon Moshe, Zisapel Nava <120> CD44 Splice
Variants irl \diroesgeindpitives Dideagiassait3abnpiggaep ComIBoss S BBi9e P06<a BIkIOT01-10
<160> NUMBER BHcSEQIING 3 B3 SFQIphatiandraest] ENGTH: 1212 <212> TYPE: DNA
<213> ORGANISM: Homo sapiens <400> SEQUENCE: 1 atggacaagt tttggtggca cgcagcctgg
cagatcgatt fgdamtsscotigigotit-cybmeny saidcradytpie: sFetAEERERg PeceRattga and/or
gaaagctcty ttégEIsiag BECHeHe Ry ettt e sy RRLEeHS %ﬁ%ﬁ%ﬁ%@%ﬁféamtc
cacctgaaga agattgtaca ggaccaatta ccataactat tgttaaccgt tacagaacga atcctgaaga catctacccc gl;ctcctcca
gtgaaaggalg-:%%a&eé %&&&5%@&5@&6@3@3@5&3@%@ef&cea&al'ew%a%%a%%ﬁeﬁv eof
gatgaaagag e Ry prtfoRUERfta ccagagacca agacacattc ggatctgaat cagatggaca
ctcacatgg 9q tcctataa qacacgccgéattccag\%a ttggctttga ttett ch% %%gcgg&ca aaaaa ta%c ?t%%l ag
tggcaatgg a%%idﬁ%@%% &8Agcal %Ehg% ﬁf’&%%ggtg@g on%l ac A gg%g%’géyg%&g;%g aa

A, small mierferin , Of any matio

20. The use of claim 19, wherein said siRNA comprises a first polynucleotide sequence hybridized
to a second polynucleotide sequence that is complimentary to said first polynucleotide
sequence, and wherein said first polynucleotide sequence is a contiguous span of at least 15
nucleotides of a contiguous nucleotide sequence having at least 90% identity fo at least 20
nucleotides to coordinates 639-822 of SEQ ID NO: 1, to coordinates 639-825 of SEQ ID NO:
3, to coordinates 639-828 of SEQ ID NO: 5, or to coordinates 639-900 of SEQ 1D NO: 7.

21. The use of claim 15 wherein said reagent is a small molecule entity (SME).
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P-9919-PC <210> SEQ ID NO: 2 <211> LENGTH: 403 <212> TYPE: PRT <213> ORGANISM: Homo
sapiens <400> SEQUENCE: 2 Met Asp Lys Phe Trp Trp His Ala Ala Trp Gly Leu Cys Leu Val Pro
151015 Leu Ser Leu Ala Gin lle Asp Len Asn lle Tin Cys Arg Phe Ala Gly 202530 Val Dhe His Val Glu
Lys Asn Gly Arg Tyr Ser lle Ser Arg Thr Glu 354045 Ala Ala Asp Leu Cys Lys Ala Phe Asn Ser Thr
Leu Pro Thr Met Ala 505560 GIn Met Glu Lys Ala Len Ser lle Gly Plus Glu Tin Cys Arg Tyr Gly
65707580 Phe lle Glu Gly His Val Val lle Pro Arg lle His Pro Asn Ser Ile 859095 Cys Ala Ala Asn Asn
Tin Gly Val Tyr lle Leu Tin Ser Asn Thr Ser 100105110 GIn Tyr Asp Thr Tyr Cys Plus Asn Ala Ser Ala
Pro Pro Glu Glu Asp '

22, The use of claim 15, wherein said small molecule entity comprises a modulator of the ERK-

MAP kinase pathway, a modulator of the PKC pathway, or both.

23. Use of a composition comprising a reagent capable of modulating expression and/or activity of
a polypeptide in the manufacture of a medicament for treating or preventing a
neurodegenerative disease, wherein the sequence of said polypeptide is selected from a group
consisting of a contiguous amino acid sequence having at least 90% identity to at least 10
amino acid to coordinates 214-274 of SEQ ID NO: 2, to coordinates 214-275 of SEQ ID NO:
4, to coordinates 214-276 of SEQ ID NO: 6, to coordinates 214-300 of SEQ ID NO: §, or any
combination thereof.

24. The use of claim 23, wherein said administration comprises administration to a patient, a cell
of a patient, a tissue of a patient, or any combination thereof.
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115120125 Cys Thr Ser Val Thr Asp Leu Pro Asn Ala Phe Asp Gly Pro lle Thr 130135140 lle Thr lle
Val Asn Arg Asp Gly Thr Arg Tyr Val Gin Lys Gly Glu 145150155160 Tyr Arg Thr Asn Pro Glu Asp lle
Tyr Pro Ser Asn Pro Thr Asp Asp 165170175 Asp Val Ser Ser Gly Ser Ser Ser Glu Arg Ser Ser Thr
Ser Gly Gly 180185190 Tyr lle She Tyr Thr Plus Ser Thr Val His Pro lle Pro Asp Glu Asp 195200205
P-9919-PC Set Pro Trp lle Thr Asp Set Thr Asp Arg lle Pro Ala Thr Set Thr 210215220 Set Set Asn
Thr lle Set Ala Gly Trp Gin Pro Asn Olu Gin Asn Glu 225230235240 Asp Glu Arg Asp Arg His Len Set
Phe Set Gly Set Gly lle Asp Asp 245250255 Asp Gin Asp She lle Set Set Thr Arg Asp Gin Asp Thr
Phe His Pro 260265270

25. The use of claim 23, wherein said modulating comprises attenuating the expression of said

polypeptide, increasing the expression of said polypeptide, or both.

26. The use of claim 23, wherein said reagent comprises an antibody adapted to specifically bind
said polypeptide.

27. The use of claim 26, wherein said antibody comprises a monocional‘antibody, a polyclonal
antibody, or any combination thereof.

28. An isolated polynucleotide molecule, the sequence of which comprises SEQ ID NO: 3.

29. The complement of the polynucleotide molecule of claim 28, wherein the complement and the
polynucieotide are 100% complementary.

30. A first polynucleotide derived from the isolated polynucleotide molecule of claim 28, wherein
said first polynucleotide comprises a contiguous first nucleotide sequence having at least 90%
identity to nucleotide coordinates 639-825 of SEQ ID NO:3.

31. A second ponnﬁcIeetide derived from the isolated polynucleotide molecule of claim 28,
wherein said second polynucleotide comprises a contiguous second nucleotide sequence
having at least 90% identity to nucleotide coordinates 639-696 of SEQ ID NO:3.

32. A third polynucleotide derived from the 1solated polynucieotide molecule of claim 28, wherein
said third polynucleotide comprises a contiguous third nucleotide sequence having at least 90%
identity to nucleotide coordinates 769-825 of SEQ ID NO:3.

33. The isolated polynucleotide molecule of claim 28, wherein said polynucleotide molecule
encodes for a polypeptide comprising SEQ ID NO 4.

34. A first peptide derived from the polypeptide of claim 33, wherein said first peptide comprises a
contiguous first amino acid sequence having at least 90% identity. to amino acid coordinates
214-275 of SEQ ID NO:4.

35. A second peptide derived from the polypeptide of claim 33, wherein said second peptide
comprises a contiguous second amino acid sequence having at least 90% identity to amino acid
coordinates 214-232 of SEQ ID NO:4.

36. A third peptide derived from the polypeptide of claim 33, wherein said third peptide comprises
a contiguous third amino acid sequence having at least 90% identity to amino acid coordinates

257-275 of SEQ ID NO:4.

37. The isolated polynucleotide molecule of claim 33, wherein said polypeptide expression is
modulated in biological samples from patients diagnosed with neurodegenerative disease.

38. The isolated polynucleotide molecule of claim 33, wherein said polypeptide is a CD44 variant.
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Set Gly Gly Set His Thr Thr His Gly Set Glu Set Asp Gly His Set 275280285 His Gly Set Gin Gin Gly
Gly Ala Asn Thr Thr Set Gly Pro lle Arg 290295300 Thr Pro Gin lle Pro Gin Trp Leu lle lle Len Ala Set
Len Len Ala 305310315320 Len Ala Leu lle Len Ala Val Cys lle Ala Val Asn Set Arg Arg Arg
325330335 Cys Gly Gin Lys Lys Lys Len Val lle Asn Set Gly Asn Gly Ala Val 340345350 Glu Asp Arg
Lys Pro Set Gly Leu Asn Gly Gin Ala Set Lys Set Gin 355360365 Gin Met Val His Len Val Asn Lys Gin
Set Set Gin Thr Pro Asp Gin 370375380 Phe Met Thr Ala Asp Gin Thr Arg Asn Len Gin Asn Val Asp
Met Lys 385390395400 lle Gly Val P-991 9-PC <210> SEQ ID NO: 3 <211> LENGTH: 1215

39. The isolated polymucleotide molecules of claim 33, wherein said neurodegenerative disease
comprises: Amyotrophic Lateral Sclerosis (ALS), Parkinson's disease (PD), Alzheimer’s disease
(AD), Primary Lateral Sclerosis (PLS), Spinal Muscular Atrophy (SMA) or any combination
thereof. :

40. An isolated polynucieotide molecule, the sequence of which comprises SEQ 1D NO: 5.

41. The complement of the polynucleotide molecule of claim 40, wherein the complement and the
polynucleotide are 100% complementary.

42, A first polynucleotide derived from the isolated polynucleotide molecule of claim 40, wherein said
first polynucleotide comprises a contiguous first nucleotide sequence having at least 90% identity
to nucleotide coordinates 639-828 of SEQ D NO:5.

43. A second polynucleotide derived from the isolated polynucleotide molecule of claim 40, wherein
said second polynucleotide comprises a contiguous second nucleotide sequence having at least
90% identity to nucleotide coordinates 639-696 of SEQ ID NO:5.

44, A third polynucleotide derived from the isolated polynucleotide molecule of claim 40, wherein said
third polynucleotide comprises a contiguous third nucleotide sequence having at least 90% identity
to nucleotide coordinates 772-828 of SEQ ID NO:35.

45. The isolated polynucleotide molecule of claim 40, wherein said polymucleotide molecule encodes
for a polypeptide comprising SEQ ID NO 6.

46. A first peptide derived from the polypeptide of claim 45, wherein said first peptide comprises a
contiguous first amino acid sequence having at least 90% identity to amino acid coordinates 214-
276 of SEQ ID NO:6.

47. A second peptide derived from the polypeptide of claim 45, wherein said second peptide comprises

a contiguous second amino acid sequence having at least 90% identity to amino acid coordinates
214-232 of SEQ ID NO:6.

48. A third peptide derived from the polypeptide of claim 45, wherein said third peptide comprises a
contiguous third amino acid sequence having at least 90% identity to amino acid coordinates 258-
276 of SEQ ID NO:6.

49, The isolated polymucleotide molecule of claim 45, wherein said polypeptide expression is
modulated in biclogical samples from patients diagnosed with neurodegenerative disease.

50. The isolated polynucleotide molecule of claim 45, wherein said polypeptide is a CD44 splice
variant,

51. The isolated polynucleotide molecule of claim 49, wherein said neurodegenerative disease
comprises: Amyotrophic Lateral Sclerosis (ALS), Parkinson's discase (PD), Alzheimer’s disease
(AD), Primary Lateral Sclerosis (PLS), Spinal Muscular Atrophy (SMA) or any combination
thereof. '
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<212> TYPE: DNA <213> ORGANISM: Homo sapiens <400> SEQUENCE: 3 atggacaagt cagatcgatt
cgctacagca cccacaatgg ttcatagaag aacacagggg gottcagoto ggaccaatta tacagaacga ggctectcca
gtacacccca gctaccatcc tggtttggca acaacaggga catggatctg tctggtocta gecttggcett aagaaaaagc
ctcaacggag gaaactccag aagattgggg tttggtggca tgaatataac tctctcggac cccagatgga ggcacgtggt
tgtacatcct cacctgaaga ccataactat atcctgaaga gtgaaaggag tcccagacga aggcaactcc acagatggca
cagctggaga aatcagatgg taaggacacc tgattettgc tagtgatcaa aggccagcaa accagtttat tgtaa cgcagcectgg
ctgccgcttt ggaggcecgcet gaaagctctg gattccccgg cacatccaac agattgtaca tgttaaccgt catctaccce cagcacttca
agacagtecc tagtagtaca tgagggatat ccaagacaca acactcacat ccaaattcca agtttgcatt cagtggcaat
gtctcaggadgdcagjclyadigmastatge o guadegepatagaccitsgrs. agunpcyya atdeztcovaragstaceagble of
tcagtcacag gajguiarthaguaassea ghagetoa ?gght@)a@dg@@gﬁg&b@%@l@g@bama@ldm&cwﬂ
gggagtcaag eangyetycrgeayicaaa @Wté@g@eat@gf@céﬁvg@@aéalagﬂa9%tgt@§ém@a@fgtwa
aggutttcaa ttgatgératidea soceantipaingdcdcdia abctisedRajetdigreactipaatoidtoiat aEddtadaga
cagctaccca céaﬁh@%ﬁ@ﬁi t‘@éé gfij‘t% %@%Eﬁd‘é@eé&d@@ﬁ@ﬁi’é@é@éﬁ&&ﬁ@@&%éﬁ yYigaaeaay
acctgcagaa @agtuigHes gaahatggt tagcaccttg caggtatggg tgcagcaaac ttgottcaat tgcctttgat
gaaaggagaa C tgagca C ottttctact cagaatccct g gaacag ctcccattcg ccataccact aaacacaacc
atccotnttg éjtg %iaaétg 6% Rt 1 $‘§E%3PE?NF®S : ABYPEOPIENES SR 404
%‘N@ﬂﬁm W%’a

<212> TYPE:P b &5@9@@“@ fjese: 4AD), Primary Lateral
Sclerosis (PLS), Spinal Muscular Atr ophy (SMA) or any combination thereof.

54. The kit of claim 52, wherein said at least one reagent comprises an oligonucleotide that is

capable of hybridizing with said nucleic acid or with a ribonucleic acid (RNA) molecule
encoded by said nucleic acid. '
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Met Asp Lys Phe Trp Trp His Ala Ala Trp Gly Leu Cys Leu Val Pro 151015 Leu Ser Leu Ala GIn he
Asp Leu Asn lle Thr Cys Arg Phe Ala Gly 202530 Val Phe His Val Giu Lys Asn Gly A g Tyr Bar lle Ser
Arg Thr Glu 354045 P-9919-PC Ala Ala Asp Leu Cys Lys Ala Phe Asn Ser Thr Len Pro Thr Met Ala
505560 GIn Met Glu Lys Ala Leu Ser lle Gly Phe Glu Thr Cys Arg Tyr Gly 65707580 Phe Ille Glu Gly
His Val Val lle Pro Arg lle His Pro Asn Ser lle 859095 Cys Ala Ala Asn Asn Thr Gly Val Tyr lle Leu Thr
Ser Asn Thr Ser 100105110 Gin Tyr Asp Thr Tyr Cys Phe Asn Ala Ser Ala Pro Pro Gin Glu Asp
115120125 Cys Thr Ser Val Thr Asp Leu Pro Asn Ala Phe Asp Gly Pro lle Thr 130135140 lle Thr lle

Val Asn Arg Asp Gly Thr Arg Tyr Val Gin Lys Gly Gin
55. The kit of claim 54, wherein said oligonucleotide comprises DNA, RNA, ¢DNA, genomic
DNA, synthetic oligonucleotides, or any combination thereof.

56. The kit of claim 52, wherein said biclogical sample comprises a cell, a tissue, a body fluid, or
any combination thereof,

57. A kit for diagnosing a neurodegenerative disease, comprising at least one reagent capable of
detecting the expression of a polypeptide in a biological sample, wherein said polypeptide .
comprises a contiguous amino acid sequence having at least 90% identity to at least 10 amino
acids to coordinates 214-274 of SEQ 1D NO: 2, to coordinates 214-275 of SEQ ID NO: 4, to
coordinates 214-276 of SEQ ID NO: 6, to coordinates 214-300 of SEQ ID NO: &, or any
combination thereof.

70



145150155160 Tyr Arg Thr Asn Pro Gin Asp lle Tyr Pro Ser Asn Pro Thr Asp Asp 165170175 Asp Val
Ser Ser Gly Her Ser Her Gin Arg Ser Her Thr Ser Gly Gly 180185190 Tyr lle Phe Tyr Thr Phe Ser Thr
Val His Pro lle Pro Asp Glu ASp 195200205 Ser Pro Trp lle Thr Asp Her Thr Asp Arg lle Pro Ala Thr
lle Gin 210215220 Ala Thr Pro Ser Ser Thr Thr Glu Glu Thr Ala Thr Gin Lys Glu Gin 225230235240
Trp Phe Gly Asn Arg Trp His Glu Gly Tyr Arg Gin Thr Pro Arg Glu 245250255 Asp Ser His Ser Thr Thr
Gly Thr Ala Gly Asp Gin Asp Thr Phe His 260265270 P-9919-PC Pro Set Gly Gly Set His Thr Thr His
Gly Set Glu Set Asp Gly His 275280285 Set His Gly Ser Gin Glu Gly Gly Ala Asn Thr Thr Set Gly Pro
lle 290295300
58. The kit of claim 57, wherein said neurodegenerative disease comprises: Amyotrophic Lateral
Sclerosis (ALS), Parkinson's disease (PD), Alzheimer’s disease (AD), Primary Lateral
Sclerosis (PLS), Spinal Muscular Atrophy (SMA) or any combination thereof.

59. The kit of claim 57, wherein said at least one reagent comprises an antibody adapted to
specifically interact with said polypeptide and to form detectable immuno-complexes.

60. The kit of claim 59, wherein said antibody comprises monoclonal antibody, polycional
antibody, or any combination thereof.

61. The kit of ¢laim 57, wherein said biological sample comprises a cell, a tissue, a body fluid, or
any combination thereof.
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SEQUENCE LISTINGS

<110> Pinner Ethanan, Laudon Moshe, Zisapel Nava

<120> CDA44 Splice Variants in Neurodegenerative Diseases
<130>P-9919-PC
<150> US 60/929,706
<151<2007-07-10
- <160> NUMBER OF SEQ ID NOS: 8

<210>SEQ IDNO: 1
<211> LENGTH: 1212
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

atggacaagt
cagatogatt
cgctacagea
cecacaatgyg
theatagaag
aacacaggygg
getteagote
ggaccaatta
tacagaacga
ggctoctecoa
gtacacecea
gotaccagta
gatgaaagag
atetocagea
ggatctgaat
ggtocotataa
ttggotttga
aaazagctag
ascggagagyg
actocagacco

attggggtgt

cttygtggca
tgaatataac
tototeggac
cocagatgga
ggcacgtggt
tgtacatoct
cacctgaaga
coataactat
atcctgaaga
gtgaaaggeyg
Lceoccagacga
cgtoticaaa
acagacagcct
ccagagacca
cagatggaca
ggacacocea
ttettgcagt
tgatcaacag
ccagedaagte
agtttatgac

aa

cgcagectgg
ctgeoegottt
ggaggocget
gaaagctoty
gattoeceygy
cacatecaac
agattgtaca
tgttaaccygt
catctacooc

cagcacttca

agacagheor

taccateotea
cagtttttot
agacacattc
ctecacatggg
aattocagaa
ttgcattgea
tggcaatgga
tcaggaaatg
agcotgatgag

ggactctygec
gecaggtgtat
gacetetgea
ageatecggat
atccaccooa
accotoccagt
tocagtcacag
gatggoaccc
agcaacccta
ggaggttaca
tggateaceg
geaggetyggyg
ggatcagges
cacccoagtyg
agtcaagsag
tggetgatca
gteaacagte
gectgtggagy
gtgecatttgy

acaaggaacc

tegtgeeget
tocacgtagga
aggetttcaa
ttgagacctyg
actcratetg
atgacacata
acctgcccaa
gctatgteca
ctgatgatga
tottttacac
acagcacaga
agecaaatga
ttgatgatga
gggggteeca
gtggagraaa
tocttggeate
gaagaaggtyg
acagaaagoc
tgaacaagga

tgcagaatgt

gagcotggog
gaaaaatggt
tagecacetty
caggtatygg
tycagoaaac
ttgcttezat
tygecttegat
gaasggagra
cgtygagoago
cttttetack
cagaatoect
agaaaatgas
tgaagatttt
taccacteab
cacaacctceth
¢etettggeo
tgggoagaay
aagtggactc
gtegteagasa
ggacatgaaé

Arg Ti-it Pro Gin lle Pro Glu T p 305310 eu lle lle Leu Ala Set Leu Leu 315320 Ala Leu Ala Lela lle
Leu Ala Val Cys lle Ala Val Asn Set Arg Arg 325330335 Arg Cys Gly Gin Lys Lys Lys Leu Val lle Asn
Set Gly ASn Gly Ala 340345350 Val Glu Asp Arg Lys Pro Set Gly Leu Asn Gly Glu Ala Set Lys Set
355360365 Gin Glu Met Val His Leu Val Asn Lys Glu Set Set Glu Thr Pro Asp 370375380 Gin Phe

Met Ti-it AlapAgpeCpld Thr 385390 rg Asn Leu Gin Asn Val Asp Met 395400 Lys lle Gly Val <210> SEC
ID NO: 5 <211> LENGTH: 1218

60
120
180
240
300
360

420

480
540
600
650
720
780
B840
500
960
1020
1080
1140
1200
1212

1
i

H




<212> TYPE: DNA <213> ORGANISM: Homo sapiens <400> SEQUENCE: 5 atggacaagt cagatcgatt
cgctacagca cccacaatgg ttcatagaag aacacagggg gcttcagctc ggaccaatta tacagaacga ggctecteca
tttggtggca tgaatataac tctcteggac cccagatgga ggcacgtggt tgtacatcct cacctgaaga ccataactat atcctgaaga
gtgaaaggag cgcagcctgg ggactotgcc ctgccgcttt gcaggtgtat ggaggccgct gacctctgca gaaagctctg
agcatoggat gatice.$egg atccacccca cacatccaac acctcccagt agattgtaca tcagtcacag tgttaaccgt

gatggcaccc catotaccoc agcaacccta cagcacttca ggaggttaca tcgtgccgct tccacgtgga aggctttcaa
ttgagacctg a@#ﬂ ﬁé ata acctgcccaa gotatgtcca ctgatgatga tctettacac gagoctggcg gaaaaatggt
tagcaccttg caggls Egﬁ%tgﬁqucaaac ttgcttcaat tgcctttgat gaaaggagaa cgtgagcagc cttttctact acagcacaga
cagaatccct JaMI08RRAGIGRABRECAAGRCCAtgYY acgaggtcat ccagtggggy gtecccatace aagaaggtyy ;
agcaaacaca, %atcgg%t@g%%ozcctc acagtcgaag aaggtgtggg tggaggacag aaagccaagt atttggtgaa \
caaggagtcg g tgtggac Leu Cys LeU Val Pro 15 Leu Set Leu Ala Gin lle Asp Leu Asn lle
Thr Cys ArgiRhepla G y202530:YatRhe His VakGle | ye-AspGlyArg1 TysSet lle Set Arg Thr Glu |

b 5 it 15 :

Leu Ser Leu Ala Gln Ile Asp Leu Asn Ile Thr Cys Arg Phe Ala Gly
290 25 30

val Phe His Vval @lu Lys Asn Gly Arg Tyr Ser Ile Ser Arg Thr Glu
35 40 a5

Ala Ala Asp Leu Cys Lys Ala Phe Asn Ser Thr Leu Pro Thr Met Ala
50 55 80

Gln Met Glu Lys Ala Leu Ser Ile Gly Phe Glu Thr Cys Arg Tyr Gly
65 70 ' 75 8O-

Phe Ile Glu Gly His val Val Ile Pro Arg Ile His Pro Asn Ser Ile
85 S0 85

Cys Ala Ala Asn Asn Thr Gly val Tyr Ile Leu Thr Ser Asn Thyr Ser
160 105 110

Gln Tyr Asp Thr Tyr Cys Phe Asn Ala Ser Ala Pro Pro Glu Glu Asp
115 120 125

cys Thr Ser Val Thr Asp Leu Pro Asn Ala Phe Asp Gly Pro Ile Thr
130 135 , 140

Ile Thr Ile Val Asn Arg Asp Gly Thr Arg Tyr Val Gln Lys Gly Glu
145 150 155 160

Tyr Arg Thr Asm Pro Glu Asp Ile Tyr Pro Ser Asn Pro Thr Asp Asp
165 170 175

Asp Val Ser Ser Gly Ser Ser Ser Glu 2rg Ser Ser Thr Ser Gly Gly
180 185 180

7yvr Ile Phe Tyr Thr Phe Sar Thr Val His Pre Ile Pro Asp Glu Asp
195 200 2058



354045 Ala Ala Asp Leu Cys Lys Ala Phe ASn Set Thr Leu Pro Thr Met Ala 505560 Gin Met Glu Lys :
Ala Leu Set lle Gly Phe Glu Thr Cys Arg Tyr Gly 657075BO Phe lle Glu Gly His Val Val lle Pro Arg Ile
His Pro Asn Ser lle 859095 Cys Ala Ala Asn Asn Thr Gly Val Tyr lle Leu Thr Set Asn Thr Set
100105110 Gin Tyr Asp Thr Tyr Cys Phe Asn Ala Set Ala Pro Pro Glu Glu Asp 115120125 P-99 -
19-PC Cys fhygHepval Thr Asp Leu Pro Asn Ala Phe Asp Gly Pro lle Thr 130135140 lle Thr lle Val |
Asn Arg Asp Gly Thr Arg Tyr Val Gin Lys Gly Glu 145150155160 Tyr Arg Thr Asn Pro Glu Asp lle Tyr
Pro Her Asn Pro Thr Asp Asp 165170175 Asp Val Her Her Gly Her Her Her Glu Arg Her Her Thr Her
Gly Gly 180485190 Ty He-Phe Eys Fhr Phe Her ikbr Mal His Reo tte Reo Asp Glu Asp

210 215 220

Ser Ser Asn Thr Ile Ser Ala Gly Trp Glu Pro Asn Glu Glu Asn Glu
225 2390 235 240

Asp Glu Arg Asp Aryg His Leu Ser Phe Ser Gly Ser Gly Ile Asp Asp
245 250 255

Asp Glu aAsp Phe Ile ger Sexr Thr Arg Asp Gln Asp Thr Phe Bis Pro
260 265 270

Sar @ly Gly Sex His Thr Thr His Gly Ser Glu Ser Asp Gly Hig Ser
275 2890 285

His Gly Ser Gla Glu Gly Gly ala Asn Thr Thr Ser Giy Pro Ile Arg
280 295 300

i
foud
@

Thr Pro Gin Ile Pro Glu Trp Leu Ile Leu Ala Ser Leu Leu Ala
308 310 315 320

Len Ala Leu Ile lLeu Ala Val Cys Ile Ala Val Asn Her Arg Arg Arg
325 330 335

Ccys Gly Gin Lys Lys Lye Leu Val-Ile Asn Ser Gly Asn Gly Ala Val
340 345 350

@lu Asp Arg Lys Pro Ser Gly Leu Asn Gly Glu Ala Ser Lys Ser Gln
358 360 268

glu Met Val His Leu Val Asn Lys Glu Ser Ser Glu Thr Pro Asp Glin
370 375 380

Phe Met Thr Ala Asp Glu Thr Arg Asn Leu Gln Asn Val Asp Met Lys
385 390 395 400

Iie Giy Val



195200205 Her Pro Trp lie Thr Asp Her Thr Asp Arg lle Pro.Ala Thr Thr Ala 210215220 Her Ala His :
Thr Her His Pro Met Gin G y Arg Thr Thr Pro Her Pro 225230235240 Glu Asp Her Ser Trp Thr Asp |
Phe Phe Asn Pro lle Her His Pro Met 245250255 Gly Arg Gly His Gin Ala Gly Arg Arg Met Gly Asp Gin
Asp Thr Phe 260265270 His Pro Her Gly Gly Her His Thr Thr His Gly Her Glu Her Asp Gly 275280285
His Her His }QM §Gin Glu Gly sly Ala Asn Thr Thr Her Gly Pro 290295300 lle Arg Thr Pro Gin lle
Pro Glu Trp Leu lle lle Leu Ala Her Let 305310315320 Leu Ala Leu Ala Let lle Leu Ala val Cys lle Ala

Val Asn Heﬁmgﬁﬁg@%é@ Arg Arg Cys Gly Gin Lys Lys Lys Leu Val lle Asn Her Gly Asn Sly

<211>LENGTH: 404
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Met Asp Lys Phe Trp Trp His Ala Ala Trp Gly Leu

1

Leu Ser Leuv Ala Gin Ile Asp Leu Asn Ile Thr Cys

Val Phe His Val Glu Lys Asn Gly'Arg Tyr Ser Ile

35

5

20

10

25

4§

30

45

Cyve Leu Val Pro

15

Arg Phe Ala Gly

Ser Arg Thr Glu

340345350 gg%g%@;@_@%ﬁég Lys Pro Her Gly Leu Asn sly Glu Ala Her Lys 355360365

<213> ORGANISM: Homo sapiens '

<400> SEQUENCE: 3

atggacaagt tttggtggea cgeagectgg ggactctgee tegtgecget gagectggeg &0
cagatcgatt btgsatataac ctgccgcttﬁ gocaggtgtat tccacgtgga gasaaatggh 120
cgctacagea tctctcggac ggaggoeget gacctcotgoa aggehbttcaa tageaccotig 180
cccacaatgy cccagabtgga gaaageototg ageatoggat ttgagaccty caggtatggg 240
ttcatagaay ggcacgtggt gattcceegg atccacceca actceratcotyg tgoageaaac 300
macacagggyg tgtacatcet cacatccaac accteecagt atgacacata ttgettoaat . 360
getbcagoete cacctgaaga agattgtaca toagteacag accotgccocas tgoeotttgat 420
ggaccaatta ccataactat tgttaaccgt gatggeaccs gotatgtoca gaaaggagaa 480
tacagaacga atoctgaaga catctaccec agoasacocta ctgatgatga cgtgagoage 540
ggotactoca gtyaasaggag cageacttoa ggaggttaca totittacac cttttctagt 600
gtacacecoca toccagacga agacégtccc tggatracog acageacaga cagaatococt 660
gctaccatece aggoaactco taghagtaca acggasgaaa cagehbacceoa gaaggaacag 720
tggtttggea acagatggoa tgagggatalt cgrocoaaacac coagagaaga ctoccattog 7RO
acaacagygga cagciggaga ccaagacaca ttecoacceeoa gtggggggte ccataccact 840
catggatctyg aatcagatgg acactcaeaé gggagtcaag aaggtggage aaacacaaca g0
totggtoecta taéggacacc coaaattcca gaatggotga tceatcottgge atccotottg 960
gocttggett tgattottge agtttgeatt geagtcoaaca gtogaagaag ghtgtgggcag 1020
aagaaaaagc tagtgatcaa cagtggoaat ggagctgtgg aggacagaaa gocaagtgga 1080
ctcaacggag aggccageaa ghotcaggaa atggtgeatt tggtgaacaa ggagtegtca 1140
gaaactccég accagtttat gacagetgat gagacaagga acctgoagas tgtggacatyg 1200
aagattgggg tgtaa 1218
<210> SEQ ID NO: 4




P-991 9-PC Her Gin Glu Met Val His Leu Val Asn Lys Glu Her Her Glu Thr Pro 370375380 Asp Gin
Phe Met Thr Ala Asp G 385390 Met Lyse Gly Val 405 <210> SEQ ID NO: 7 <211> LENGTH: 1290
<212> TYPE: DNA <213> ORGANISM: Homo sapiens <400> SEQUENCE: 7 u Thr Arg Asn Leu Gin
Asn Val Asp 395400 atggacaagt tttggtggca cagatcgatt tgaatataac cgctacagca tctctcggac cccacaatgg
cccagatggafiggiagaag ggcacgtggt aacacagggg tgtacatcct gettcagctc cacctgaaga ggaccaatta
ccataactat tacagaacga atoctgaaga ggctcctcca gtgaaaggag gtacacccca tcccagacga gctaccaata
ggaatgatgt actactttac tggaaggtta atcccagtga cctcagctaa tccaactcta atgtcaatcg gggtcccata ccactcatgg
ggagcaaaca.caagelalgg itggeaicse taitggeett.agaagotetc.ggcagaagassagaaagccaa gtggactcaa
aacaaggagt cgtéadgaaac cagaatgtgg ®catgaagat cgcagctigg ctgccgcettt ggaggecgct gaaagctctg
gattocccgg cacatccaac agattgtaca tgttaaccgt catctaccec cagcacttca agacagtcce cacaggtgga tacctctcat
gactgggtcc ticstiatcanictigaatca tectataagg goetttpatt haagctagigpeggagagjgec tccagaccag tggggtgtaa
ggactctgce §eaggtgtat gacctotgc® agcatcggat atccacttea accteccagt tcadfcacag gatggeacce

agcaacccta ggaggttaca tggatcaccg agaagagacc tacccacaca tttggagtta ggagaccaag gatggacact
Phe Ile Glu Gly His Val ¥zl Tie Pro Arg Ile His Pro Asn Ser Ile
85 20 25

Cys Ala Ala Asn Asn Thr Gly Val Tyr Ile Leu Thr Ser Asn Thr Ser
150 ‘105 110

_ Gln Tyr Asp Thr Tyr Cys Phe Asn Ala Ser Ala Pro Pro Glu Glu Asp
115 120 125

Cys Thr Ser Val Thr Asp Leu Pro Asn Ala Phe Asp Gly Pro Ile Thr
130 135 140 .

Ile Thr Iie Val Asn BArg Asp Gly Thr Arg Tyr Val Gln Lys Gly Glu
145 150 185 160

Tyr Arg Thr Asn Pro Glu Asp Ile Tyr Pro Ser Asm Pro Thr Asp Asp
165 170 175

Esp Val Ser Ser Gly Ser Ser Ser Glu Arg Ser Ser Thr Ser Gly Gly
180 185 190

Tyr Iie Phe Tyr Thr Phe Ser Thr Val H#is Pro Ile Pro Asp Glu Asp
195 200 Z285 .

Ser Pro Trp Ile Thr Asp Ser Thr Asp Arg Ile Pro Ala Thr Ile Gln
210 215 ' 220

Ala Thr Pro Ser Ser Thr Thr Glu Glu Thr Ala Thr Gln Lys Glu Gln
225 230 . 238 240

Trp Phe Gly Asn Arg Trp His Glu Gly Tyr Arg Gin Thr Pro Arg Glu
245 250 255

Asp Ser His Ser Thr Thr Gly Thr Ala Gly Asp Gln Asp Thr Phe His
2690 265 270



aCaCCOcCaaa cttgcagttt atcaacagtg agcaagtcto tttatgacag tcgtgccgct tccacgtgga aggctttcaa
ttgagacctg actccatctg atgacacata acctgcccaa gcetatgtcca ctgatgatga tottttacac acagcacaga caaatcattc ’
cgaaggaaag ctgcagttac acacattcca cacatgggag ttccagaatg gcattgcagt gcaatggagc aggaaatggt |
ctgatgagac gagcctggcg gaaaaatggt tagcaccttg caggtatggg tgcagcaaac ttgcttcaat tgcctttgat |
gaaaggagas c@igggeage ottttctact cagaatcect tgaaggcetca caggacctte tgttggagat ccccagtggg

tcaagaaggt gctgatcatc caacagtcga tgtggaggac gcatttggtqg aaggaacctg P-9919-PC <210> SEQ ID NO
8 <211> LERFG T 429 €155 ﬁ%?ﬁ@ﬁg&iﬁb%é%&ﬁé@@ ﬁ"i‘?m%&‘éa’fﬁfens <400> SEQUENCE: 8
Met Asp Lys Phe Trp Trp His la Ala Trp Gly Leu Cys Len Val Pro 151015 Len Oar Leu Ala Gin lle Asp
Leu Asn lle Thr Cys Arg Phe Ala Gly 20%?30 Val Phe His Val Gin.Lys A?% Gly Arg Tyr Her lle Ser Arg

Thr Glu 3548754 Ria RépLen'Cys 1yS KIABPhe ASh Har Thr LeR Pro Thr Met Ala 505560

Arg Thr Pro Gln Ile Pro Glu Trp Leu Ile Ile Leu Ala Ser Leu Leu
305 310 315 320

Ala Leu Ala Leun Ile Leu Ala Val Cys Ile Ala Val Asn Ser Arg Arg
325 330 335

Arg Cys Gly Gln Lys Lys Lys Leu Val Ile Asn Ser Gly Asn Gly Ala
340 343 350

val Glu Asp Axrg Lys Pro Ser Gly Leu Asn Gly Glu Ala Ser Lys Ser
355 360 365

Gin Glu Met Val His Leu Val Rsn Lys Glu Ser Ser Glu Thr Pro Asp
3790 375 380

Glin Phe Met Thr Ala Asp Glu Thr Arg Asn Leu @ln Asn Val Asp Met
385 350 335 440

Lys Ile Gly Val

<210> SEQID NO: 5

<211> LENGTH: 1218

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

atggacaagt tttggtggoa cgcagectgg ggactetgeo tegtgoeget gagooctggeg 60
cagategatt tgamatataac ctgcoegettt goaggtgtat tocacgtgga gaaaaatggt 120
cgctacagoa tototoggace ggaggceget gacctotgea aggettteoaa tagcéccttg 180
cocacaabgy cecagatgga gaaagotetg ageatcggat ttgagacctg caggtatggg 240
ttocatagaag gygcacgtggt gatteccegg atccacceca actecatctg tgcagoaaac 300
aacacagggg tgtacatcoct cacatccaac accteccagt atgacacata ttgeottcaat 360
gotteagete cacctgaaga agatigtaca teagtcoacag acgtgcccas tgectttgat 420
ggaccaatta ccatasctat tghttaaccgt gatggraccce gotatgtcca gaaaggagas 480
tacagaacga atcctgaaga catotaccce agceaacceta ctgatgatga cgtgagoage 540
ggetectoca ghgaaaggag cageoactteca ggaggtiaca tettttacace ctttteotact 600

6



GIn Met Glu Lys Ala Len Her lle Gly Phe Gin Thr Cys Arg Tyr Gly 65707580 Phe lle Glu Gly His Val
Val lle Pro Arg lle His PrO Asn Her lle 859095 Cys Ala Ala Ant Asn Thr Gly Val Tyr lle Len Thr Her
Asn Thr Her 100105110 Gin Tyr Asp Thr Tyr Cys Phe Ant Ala Her Ala Pro Pro Gin Gin Asp
115120125 Cys Thr Her Val Thr Asp Len Pro Asn Ala Phe Asp Gly Pro lle Thr 130135140 lie Thr lle
Val Asn ArgpAsipgshy: Thr Arg Tyr Val Gin Lys sly Glu 145150155160 Tyr Arg Thr Asn Pro Gin Asp lle |
Tyr Pro Her Asn Pro Thr Asﬁacgﬁg 165170175 AspcVaI Her Her sly Her Her Her Gin Arg Her Her Thr |

Her sly Gly T86185180 137 t5'hr Phe Her Thr Val I:Tf:sa ro IF Pro Asp Gin, Asp 195200205

P-9919-PC @é?iﬁﬁﬁaﬁrﬁ‘i‘féa?ﬁ‘fcﬁs‘ba"scé‘ﬁﬁ‘ﬁr ASp°RIG TR Bio Aia ThiASh Arg

gaggacagtt cctggactga tttettcaac ccaatctcac acccoatggg acgaggtcat 780
caagcaguaa gaaggatggg agaccaaga& acattcoccace ccagtggggg gtccocatace 840
actcatggat ctgaatcaga tggacactca catgggagte aagaaggtgg agcaaacaca 900
acctetggte ctataaggac accccaaatt ccagaatgge tgatcatctt ggcatcoote 360
trggoottgg chktbgattet tgcagtttge attgoagteoa acagtegaag aaggtgtggg 1020
cagaaganaa agotagtgat caacagtgge aatggagotyg tggaggacag aaagcocaagt 1080
ggactcaacg gagaggecag caagbcteag gaaatggtge attbggtyaa caaggagteg 1140
tecagaaactc cagaccagtt tatgacaget gatgagacaa ggaacctgea gaatgtggac 1200
atgaagattg gggtgtaa 1218

<210>SEQID NO: 6

<211> LENGTH: 405

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

Met Asp Lys Phe Trp Trp His Ala Ala Trp Gly Leu Cys Leu val Pro
1 5 1c 15

Leu Ser Leu Ala Gln Ile Asp Leu Asn Ile Thr Cys Arg Phe Ala Gly
20 25 30

val Fhe His Val Glu Lys Asn Gly Arg Tyr Ser Ile Ser Arg Thr Glu
35 40 45

Ala Ala Asp Leu Cys Lys Ala Phe Asn Ser Thr Leu Pro Thr Met MAla
50 55 60

@in Met Glu Lys Ala Leu 8Ser Ile Gly Phe Glu Thr Cys Arg Tyr Gly
€5 70 ‘ 75 80

Phe Ile Glu Gly His Vval val Ile Pro Arg Ile His Pro Asn Ser Tle
85 1y 95

Cys Ala Ala Asn Asn Thr Gly Val Tyr Ile Leu Thr Ser Asn Thr der
100 105 110

Gin Tyr Asp Thr Tyr Cys Phe Asn Ala Ser Ala Pro Pro Glu Glu Asp
115 120 125




210215220 Asn Asp Val Thr Gly Gly Arg Arg Asp Pro Asn His Set Glu Gly Set 225230235240 Thr Thr
Leu Leu Glu Gly Tyr Thr Set His Tyr Pro His Tilt Lys Glu 245250255 Set Arg Thr Pile lle Pro Val Thr

Set Ala Lys Tilt Gly Set Pile Gly 260265270 Val Tilt Ala Val Tilt Val Gly Asp Ser Asn Set Asn Val Asn|

Arg Set 275280285 Leu Ser Gly Asp Gin Asp Tilt Pile His Pro Set Gly Gly Set His Tilt 290295300 Tilt:

His Gly Ser £344,98tAsp Gly His Set His Gly Set Gin Glu Gly 305310315320 Gly Ala Asn Tilt Tilt Set |

Gly Pro lle Arg Tilt Pro Gin lle Pro Glu 3@53%033? Trp Leu IIelIIe Ley Ala Ser Leu Leu Ala Leu Ala Leu
lle Leu Ala 540345350 Vat CVs NP AISVARASH Sef Arg ALS Arg &s & Gin Lys Lys Lys 355360365
Leu Val lle Asn Set Gly Asn Gly Ala Val Glu Asp Arg Lys Pro Set 370375380

Ile Thr Ile Val Asn Arg Asp Gly Thr Arg Tyr Val Gln Lys Gly Glu
145 150 155 , 160

Tyr Arg Thr Asn Pro Glu Asp Ile Tyr Pro Ser Asn Pro Thr Asp Asp
165 170 175

Asp Val Ser Ser Gly Ser Ser Ser G1u Arg Ser Ser Thr Ser Gly Gly
180 1a5 180

Tyr Ile Phe Tyr Thr Phe Ser Thr Val His Pro Ile Pro Asp Glu Asp
198 200 205

Sér Pro Trp Ile Thr Asp Ser Thr Asp Arg Ile Pro Ala Thr Thr Ala
210 215 . 220

gsr Ala His Thr Ser His Pro Met GlIn Gly Arg Thr Thr Pro Ser Pro
225 230 235 240

@lu Asp Ser Ser Trp Thr Asp Phe Phe Asp Pro Ile Ser His Pro Met
245 250 2585

Gly Arg Gly His Gln Ala Gly Arg Arg Met Gly Asp Gln Asp Thr Phe
260 265 270 !

Hié'Pro Ser Gly Gly Ser His Thr Thr His Gly Ser Glu Ser Asp Gly
275 280 285

His Ser His Gly Ssr &ln €lu Gly Gly ala Asn Thr Thr Ser Gly Pro
23990 285 360

Ile Arg Thr Pro Glm Ile Pro Glu Trp Leu Ile Ile Leu Ala Ser Leu
305 310 31z 320

Leu Ala Leu Ala Leu Ile Leuw Ala Val Cys Ile Ala Val Asn Ser Arg
325 330 335

Arg BArg Cys Gly Gln Lys Lys Lye Leu Val Ile Asn Ser Gly Asn Gly
340 3435 350

Ala Val Glu Asp Arg Lys Pro Ser Gly Leu Asn Gly Glu ARla Ser Lys
" 355 360 365



Gly Lela Asn Gly Glu Ala Set Lys Ser Gin Glu Met Val His Leu Val 385390395400 Asn Lys Glu Set Set
Gin Tilt Pro Asp Gin Pile Met Tilt Ala Asp Gin 405410415 Tilt Arg Asn Len Gin Asn Val Asp Met Lys IIe
Gly Val 420425

P-6819-PC
Ser Gln Glu Met Val His Leu Val Asn Lys Glu Ser Ber Glu Thr Preo
370 375 g0

Asp Gln Phe Met Thr Alas Asp Glu Thr Arg Asn Leu Gln Asn Val Asp
385 390 385 400
Met Lys Ile Gly Val

405
<210> SEQ ID NO: 7
<211>LENGTH: 1290
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 7
atggacaagt titggtggra cgeagectgyg ggactctgee togtgceget gagoctggey &0
cagateogatt tgaatataac ctgeogettt geaggtgtat tocacgtgga gaaaaatggt 120
cgeotacagca tctcotoggac ggaggccgctlgacctctgca aggeteteaa tageacettyg 180
coccacaatgg cecagatgga gasagetcotg ageatoggat ttgagaccty caggtatggy 240
ttdatagaag ggeacgtggt gatteccegy atcecacccca actecabotg tygcageazac 300
ascacagogyg tgtacatect cacatcocaac acctaccagt atgacacata ttgottoaat 360
gottcagete cacctgaaga agattgtaca tcagtcacag acctgoocaa tgootitgat 420
ggaccaatta ccataactat tgttaaccgt gatggeacce gotatgtoca gaaaggagaa 480
tacagaacga atcctgaage catctacecco agcaaccota ctgatgatga cgtgageage 540
ggctccﬁcca gtgaaaggag cagcacttca ggaggttaca teottttacac cttttctact 800
gracaccooca tocragacga agacagtecce tggatoaceg- acagcacaga cagaatccet 660
getaccaata ggaatgatgt cacaggtgga agaagagacc caaatcattc tgaaggctea 720
actactttac tggaaggtta tacctotealt tacccacava Cgaagyassay caggaccotto 780
atoccagtga cctoagectaz gactgggtoce tttggagtita ctgraghtac tgthggagat 840
tecaactota atgtcaatog ttocttateca ggagaccaag acacattceca ccoccagtggy 360
gggteccata coacteatygyg atctgaatca gatggacact cacatgggag tcaagasggt 960
ggageaaaca caacctcotgyg tcoctataagg acaccccaaa ttecagaatg getgatcate 1020
thggeatese tettggoett ggétttgatt cttgeagttt gcattgeagt caacagtega 1080
agaaggtgtg ggcagaagaa aaagcotbagtg atcaacagtyg graatggage tgtggaggac 1140
agaaagcecaa gtggactcaa cggagaggcé agcaagtcte aggasatggt goatttggty 1280
aacaaggagt cgtoagaaac tecagaccag tttatgacag ctgatgagac aaggaaccotg 1260
cagaatgigg acatgaagat tggggtgtaa 1290




P-9919-PC

<210> SEQID NO: 8

<211> LENGTH.: 429

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

Met Zsp Lys Phe Trp Trp His Ala
1 5

Leu Ser Leu Ala Gln Ile Asp Leu
20

Val Phe His Val Glu Lys Asn Gly
35 40

Alz Ala Asp Leu Cys Lys Ala Fhe
50 55

Gln Met Glu Lys Ala Leu Ser Ile
65 70

Phe Ile Glu Gly His val Val Ile
85

Cys Ala Ala Asn Agn Thr Gly val
ico

@ln Tyr Asp Thr Tyr Cys Phe Asn
115 120

Cys Thr Ser Val Thr Asp Leu Pro
130 © 135

Ile Thr Ile Val Asn Arg Asp Gly
145 150

Tvr Aryg Thr Asn Pro Glu Asp Ile
165

Asp Val Ser Ser Gly Ser Ser Ser
180

Tyr Ile Phe Tyr Thr Phe Ber Thr
185 200

Ala
ASD
25

Arg
AST
Gly
Pro
Tyr
105
Ala
Asn
Tht

Tyr

Glu

“LB5

Val

TYp

i0

Ile

TyE

Ser

Phe

Arg

2C

Tie

Ser

Ala

Aryg

Pro

170

Arg

His

10

Gly

Thr

Ser

Thr

Glu

75

lie

Leu

Ala

Phe

TYr

155

Ser

Ser

Pro

Leu

Cys

Ile

Leau

60

Thr

His

Thr

Pro

ASpR

140

Val

Asn

Ser

Ile

Cys

Arg

Sex

45

Pro

Cys

Pro

Ser

Pro

125

Gly

Gln

Pro

Thr

Pro
205

Leu

Phe

3o

Arg

Thr

Aryg

Asn

Agn

110

Glu

Pro

Lys

Thr

Ser

190

Asp

val

15

Ala

Thr

Met

Tyr

Sar

a5

Thr

Glu

Ile

Gly

Asp

175

Gly

Glu

Pro

Gly

Glu

Ala

Gly

ITle

Ser

Asp

Thz

Glu

160

Asp

Gly

Asp




P-9919-PC

Ser

Agn

225

Thr

Ser

Val

Leu

Thi

305

Gly

Trp

Val

Leu

Gly

385

Asn

Thr

Pro

210

Asp

Thy

Arg

Thr

Ser

290

EBis

Ala

Leu

Cys

Val

370

Leu

Lys

hryg

Trp

val

Leu

Thr

Ala

275

Gly

Gly

Asn

Ile

Ile

355

Ile

Agn

Glu

Asn

Tle

Thy

Leu

Phe

260

val

Asp

Ser

Thir

Ile

340

Ala

Asn

Gly

Ser

Leu
420

Thr

Gly

@lu

Ile

Thr

Gln

Glu

Thir

325

Leuw

val

Ser

Glu

Ser

408

Gln

Asp

Gly

230

Gly

Pro

Val

Ber

310

Ser

Ala

Asn

Gly

Ala

350

Glu

Asn

Ser

215

Arg

Tyr

Val

Gly

Thr

295

AEp

Gly

Ser

Ser

Asn

375

Ber

Thy

Val

Thr

Arg

Thr

Thr

ASD

280

Phe

Gly

Pro

Leu

Arg’
360

Gly

Lys

Pro

Asp

Asp

Azp

Ser

265

Ser

His

His

Leu

345

Arg

Ala

Ser

Asp

Met
425

Ary

Bro

His

256

Ala

Asn

Pro

Ser

Arg

3390

Ala

Arg

Val

Gln

Gln

410

Lys

11

Ile

Asn

235

Tyr

Lys

Ser

Ser

His

3158

Thr

Leu

Cys

Glu

Glu

385

Phe

Ile

Pro

220

His

Bro

Thr

Asn

Gly

300

Gly

Pro

Ala

Gly

Asp

380

Met

Met

Giy

Ala

Ser

His

Gly

Val

485

Gly

Ser

Gin

Leu

Gln

365

Arg

Val

Thr

Val

Thx

Glu

Thr

Ser

270

Asn

Ser

Gln

Ile

Ile

350

Lys

Liys

Hisg

Ala

Asn

Gly

Lys

255

Phe

Arg

His

Glu

Pro

335

Leu

Lys

Pro

Leu

Asp
415

Aryg

Ser

240

Glu

Gly

Ser

Thr

Gly

320

Glu

Ala

Lys

Ser

Val

400

Glua




