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Cross References to Related Applications 5 This application clains the
priority ean patent application 00810830.0, filed pgghH , 14,
2000, théw ”E%Fggure of which is |ncorporated herei n by refergﬁggﬁfn its
entirety. 10 TECHNI CAL FIELD The present® i nvention concerns a novel class
of cal cium binding proteins predom nantly expressed in the nervous system
15 BACKGROUND ART NervoGalsyemehindiagedrdiednders, in particular central
nervous systemrel ated disorders, are getting 20 greater inportance, be it
due to the enhanced average age of t he people be it due to enhanced
nunbers of injured peopLEC8HEeREEErRACEH Rgla igBsenti a
.dangers, be it due to enhanced occurrence of stress- related and ot her
psychic disorders. 25 There is a,great interest in obtaining nore know edge
about thé nervous systeﬁhéﬁdaﬁpébgaéﬁgnlﬁ&@FW?nﬁhﬁhBrﬁ8F95ﬁs°§y§P§ﬁ] such
.as psychi c gdeaar garents 4phldsapdion @@\mloammrmt,, ﬂlqwere@iumeef 1i4nj ur ed
nerves etc.2 @Qd Eﬁﬁe rticul ar abaqut 3 i.ng .such §%¢rs or, inju 30
ries, or at2P8%st 5Falthg St R ?@é? of° énﬁgfﬁgﬁﬁ A5G £¥om such
di sorders oreifejrenices inandst leatdriesya great need for pharmaceutical and

di agnostic preparation in said field. One approach to | earn nore about
nervous systemrel ated disorders is the identification and char 35

acteri satli on of protei nSECHISCHEJFIEBLBI ocheni cal pat hways of the nervous
system Calciumplays an inportant role in signalling pathways of the

nervous system Although a | ot Y
e present invention concerns a novel class

of calcium binding proteins predominantly expressed in
the nervous system.
15
BACKGROUND ART

Nervous system related disorders, in particu-
lar central nervous system related disorders, are getting

20 greater importance, be it due to the enhanced average age
of the people, be it due to enhanced numbers of injured
people due to the enhanced occurrence of potential dan-
gers, be it due to enhanced occurrence of stress-related
and other psychic disorders.

25 There is a great interest in obtaining more
knowledge about the nervous system and disorders involv-
ing the nervous system, such as psychic disorders, such
as pain development, regeneration of injured nerves etc.,
and in particular about healing such disorders or inju-

30 ries, or at least ameliorating the state of a patient
suffering from such disorders or injuries, and there is a
great need for pharmaceutical and diagnostic preparation
in said field. One approach to learn more about nervous
system related disorders is the identification and char-

35 acterisation of proteins involved in biochemical pathways
of the nervous system. Calcium plays an important role in
signalling pathways of the nervous system. Although a lot
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WO 02/ 22819 2 P~T/~so~/nc2 of DNA sequences of nervous system active

proteins have been published, still a lot of such proteins have not yet
been det aghedndiyrt hernore, also for nost of the known segyRRG@RReet hel r
activity is still unknown. 5 For the above nentioned reasons there is a

great interest to identify and characterd se proteins expressed in the
nervous systemand playing a role in Calciumsignalling or storage. 10

DI SCLOSURE 6F Dl SMMEREEEN bR Aervows system dekkvedpeBhidihisbhakkes,

recently the DNA sequence encodin protein with so . far_unknown activity
has been puEFF%B&gﬁFFgﬁas ﬁg\iﬁbreglniﬂf‘ P&uﬁ&cynpfﬁée%‘&p@a&e fRE ¥PEsent

i nvention t baensdetieptetiei Ruplthygmard, Mmadsbafor abeti Bt BReC&hotwnm
.signalling th nd_{s.on on er a_whal e class of conpounds
with siml a%%g‘él\tgl?iéiegy, té%llg %é?:\}gglst@;g{/l%t g’r%qg(:lt iu\\é/\ﬁe]mﬁl""gt'ei n that in the scope
of the pBesent inventioRohath@oabe¥s mensiaPnatedesabngntbeaie-1s das been
-found to cogpel-3€iacarBgketBagSichitanS/ TR 28 raeeeR koMol ra i har 8% -

extracel lul ar segnent and a small (approxi mately 100 am ngQ acids

cyt opl asmi c PEE§RERt 1R GHPy RERVCEIFe FYiSt oat Pdicc PARYAHIadi FolssilduEal 25
Not hi ng has chean skaawn 1phyobrt gtbhage.esent i nvention about the cellular
pattern of cal syntenin gene expression, the cellular and subcellul ar

| ocalization and the functional role of the cal syntenin proteins, and
calsyntami n-rel at ed di SDISELSSURE HENQHE TNVENZ@ONbj ect of the present
invention to provide an isol ated pol ypeptide for the use as a

phar maceuti cal conprising an am no aci d sequence at |east 500 identical to
a sequence sel ected frofit RETrYPBEp SYSHSNstengvef: cBYRAg2ikrhyies), ength ami no

aci d sequen%@n%%e%@dnmoge RnHeD e HHIHIS oo 1B thid s NFar2

(Cal syntenin 02/ 22819 3. PCT/1B01/ A || > , _Seq. Id. .4

( Cal synt eni HPFFO¥RY 36854 VikY. PRS. b&eﬁlm -'3)I,tb$‘a§ MWN%&?H de

conpri siusg Ebulheiaihda]lche, pbeﬁer alfl \Henprosesit ;im&feﬁltaf iny tihlarte]:s;adfd agi no ?ci d
se-5quences _sel ecte romthe_gro onsi.st i.ng - sequenceaqf resi.dues from
about 46 toPASGG 6%,ay e&&eﬁ © Lé%rnesilio&t?eg‘rllgglet § 3ot f’g‘?,rlaggdﬁlgnce of
resi dues fr patibheyt 27 tic abdyt o8] rembese qife e evhofl er ediaghse ©ff com-about
881t o about f Yo HaTe)) |4 i C ri_si | east
one, prefer agﬁslhd\%oﬁ?r:glsfhg\r%yg} a%it?qtghtr%e%%fﬂégl%%%gggi g}é%ee-%{ug%ggé’esel ected
fromthe grduPtesmsitdgitngrotthes sqarr i thesindigsenty davasdirnedaso about
158, seqeNGR N Jdeomiddeed RIMARIENIEE2 |t had) Bder? FDurIe Gee R -Of

resi dues15f rom about ,751 to abog:t 834 and sequence of r.esidues fronmabout

854 to abouf™dHF & SSBF &2 Ko AT PARp SATEE e S S 1GFEE | east
one, pr ef er aExtrtasl Imistr preiremabland b emadfl dmporcading tedyqudices sel ect ed

fromthe grqyp 1.Sddy\ N f esgﬁetp %iéﬂﬂss 1ehP 51 to about
142, sequence ,5%0%?5%‘3 u%ﬁfo;‘p(}% a ou%e%g@r{% abou Zéj{ﬁ@sequle%?ce of
resi duesf r oacElsHft apEQo @cdsbdesdsBiemd sequence of residues fromabout 869

to about;256 of Seq Id. xMehiBigehad BRI KRLWAC pTIBRT it RAcAbrbaast
three of am no acid se-qguences

one, 25prefer.ably two, st preferahl

sel ected frdi4 lg’rfb@%%&’&nah& icr?glwl.a%é%ﬁfé?&ébf"fré‘sq gEBsut 881
t o about 98lexyreSeqg on,d.th¥o.ci1138gue el afulyeaslildiles: firaaralabaiti db4rid about
955 of Seq. | : S esi fr.Qm . 869 out 956
of Seq Id. I\%I.e ?Ifﬁg:lﬁ)gl\%lng%gg}c%ﬁu%}b‘%n |1n ac r{l\?ll P}%%g&ﬁ%ghfv%%g%%?he
capacity to sumHenig el asgsh/B saxrdes- Pol ypepti des of the above defined

gr Oggt“hi&?co”p“ se ?I | H%:&@ fi'ttnfigsngarf W oA @ Hef ﬁ@s_tééFtUH@lgren— 46 t

i n- erest, especia .pol ypeptides conprising am no aci.dresidues o
165, resi duds Tt ot RS SFo 6 ¢ SHRKCDSRIVEERFIGE 19 Ehe difodmia y

pol ypept i deplenmudaitigal comprising an amino acid sequence at least
50% identical to a sequence selected from the group con-

sisting of:
35 a) a full length amino acid sequence selected
from the group consisting of Seqg. Id. No. 2 (Calsyntenin-



WO 02/22819 4 PCT/1BOL/A I C2 ami no acid residues fromabout 66 to about
158, residues from about 182 to about 259 of Seq. Id. No. 4; especially

pol ypept iy rising am no acid residues from about 51 Lesi dues
fronlaboutﬁi%égﬁg about 244 of Seq. Id. 5 No.6. ' Polypeptkggééﬁg(géfined

above conprising a proteolytic cleavage3site are preferred, especially a
pol ypepti de conprising am no acid residues fromabout 774 to about 861 of
Seq. 1d. Noi)2 $@qespzaciRbl.y4a(ganspﬁatahdg&c»nahasks@q.amirJONacid resi dues
f orm about é% bout 3?4 of Seq.ld. No. 4, especially a polypeptide
conpri si ng ﬁg R&FGPes? dues from about 759 to 845 of Seq. Id. No. 6. 15
Pol ypepti des as defi nedbabaveotppeptsdagcampalieinm Atnileagtdonaj n of

.Cal synt eni ot ColgynheRt - £oRadlnn CRLSUN o drdpar e heberred |-

polypeptlde nprisrn rrom abou ut 981 of
Seq. Id. 5Noqu2n§ﬁé/§ﬁl§GFy§eﬁtpme§h@ogppu9 gonepngtamonofackedanesicdues from

about 854 tgrabaut B33 ekoRelnold. 4ot a@BQ&oas@glggaaEhe%sofogagas'ng

am no acid residues about 869 to about 956 o

Preferred a@&eﬁoﬂﬁﬁeﬁpl o8&qdenceSEHERCEr @ aFeFé§§FSGé6°PdéHPP6aI and
nmor e preferabuytﬁDébohhea6TOQna5sed&ahbéabftQe&&d@@bn@ramldb&aﬁueege

sel ected fr nlt g §¥§ Fned Loup, Aaother obj ect of the present

i nvention i ? I d % $ﬁep |de Por “the use as a phar maceut i cal
conpri sii@g an anlno aC|d)seqpehypegéiéetedmprmansgqaénteasBoonenpr|S|ng a

stretch of Bebessbi300.em ABsaCchis LD anilll BY ahdep! bbxgpecoent age of

500, prefer 0 nor e pre era to an am no aclid Sequence
sel ect ed frGﬁﬁﬂﬁ@sgﬁ6éﬁcééﬁsfgpmnghéfgS@qp rensisting séq. seduenge 4 and

Seq. 1d. Noogbraldasisd r58RUEREAE BBV ERYaBBLE! URE35 s'é?ﬂ@h@% 8¢t i-ukty and/ or
the CapaCItéu%O Eg% % oh@eléng/SagonE % sggggg%e o%lgegidues

15 from about 751 to about 834 and sequence of residues from
about 854 to about 955 of Seq. Id. No. 4,

d) a polypeptide comprising at least one,
preferably two, most preferably three of amino acid se-
quences selected from the group consisting of: sequence

20 of residues from about 51 to about 142, sequence of resi-
dues from about 167 to about 244, sequence of residues
from about 759 to about 845 and sequence of residues from
about 869 to about 956 of Seq Id. No. 6,

e) a polypeptide comprising at least one,

25 preferably two, most preferably three of amino acid se-
gquences selected from the group consisting of: sequence
of residues from about 881 to about 981 of Seqg. Id. No.
2, sequence of residues from about 854 to about 955 of
Seq. Id. No. 4 and sequence of residues from about 869 to

30 about 956 of Seq Id. No. 6,

and having calcium binding activity and/or
having the capacity to bind to the Arp2/3 complex.

Polypeptides of the above defined group which
comprise a ligand binding function are of particular in-

35 terest, especially polypeptides comprising amino acid
residues 46 to 165, residues from about 166 to about 257

of Seq.Id. No. 2; especially polypeptides comprising



PCT/ 1 BO1 /(116C2 The pol ypeptide of the present invention ispreferably a
transnenbrane protein which is expressedpredomnantly in cells of the
nervous §%§ ?Q ﬂnd whichis nore preferably expressed in pegigiificihe

pol ypeptide 0 e present invention ispreferably localised in a

post synaptic menbrane of syn-apses, nore preferably localized in a nenbrane
of a spineapparatus of spine synapses and/or in a nenbrane of sub-synaptic

end?pl as nﬁt iaﬁuh@t hedbureat dabaf Froynapsas. 66 g@pabbheun?ﬁ i ﬁzrtee&eetesar e
protel ns avln elr or cal-ClLUuU I NAl onal n n e C
corrpartment\é e-aEQPFegg?r §°p8‘k’§’b‘§ptrzﬁ5§e§%v\/%i%@h g%e g?pré%&? ﬁgf‘g

andot her pr ebdypegtpdegpeptipddsihayamdnd easd aesikued Hgent ebbart 15I1e

Arp2/3 comlexy oSai doAARLE bLadl DRl 3.0rs1R eantenyad caciglie gno act d

sequence notlv i'S'nga conserve phan "and enconpas i s not
limtedtd eNg. 6the sequence noti ves NDMDDS and LEVWDDS (an1n0a0|d sequence

givenin single |etter sgdghofhesRal ugenbirdmscoboble BbRBeALiHAVENt | On

or 2of ragnent s t her eof have a mnimal | ength of about 50amm no acids
are suitabl @rPGIeotlh’élﬁs61§§Vélgteoélltleorarten@&@\f@lr6ﬁﬁentes@fec'a-al Yy a
phar maceut i @ellyﬁe@,ttliata ebh@etl s@hdt Benipesenld irewediuledn firdnaRbsakated

nucl eoti de sequenc art| al quence25t her eof encodi ng a pol ypepti de
of the presiéﬁ’t a?’ﬁ\'fgn |6&mo J?g §€’ ‘plfar maceut i cal . Anot her obj ect of the

present lionvention is anespbattadllyual eoﬂy@epseqlaenompemsa\digngmanpol ypepti de
of the br esenl dvRRbIRL Ol o LAUENY SR Ahollll Bl ek Jadigd ol | east

one point mutation, insertion or et o ost unction urt her obj ect
of the presdnt invention isan isolated nucleotide sequence encoding a

pol ypeptide ofthe preseabpr!e@&yoa 961%p%b%§@%”bohb%&§ghg amino

respect i vel y35whi ch has, due to_at east on oi mut at on,_insertionor
del etion | Ogcngeﬁ&%so%rpg} ahpdtudea %dll é#osgﬁqct It Nuck - "'sequences,

usual I'y fsave not nore tpadypepdiities a%d&%hﬁ&&l&bﬁv@%btnﬁ@lfs&ﬁﬂgla f erences
to the active.se th| the [ di ntrac r..region

and/ or the é:ﬂlr %é'l %u g’mge rtzc%rﬁc)quaE r}ﬁ%u%'ﬂ‘ota as/g r e %c’ﬁmtl on site.
A nut at ed re:gamm-@r aand/egi @alfstyamemgl-t}teanmimeﬁemradegt o giolymep-

nucl eot i de s %(tuggfa@umy Lo RPRldLit s IBRPIERAR deivey i on s

e.g, useful ﬁox t he desi rimers or nucleoti probes that can be used

in a di agnosqost &1 f %@qe drutiged @R |%|Pat1é@q9tdrﬁ%s FOMRIHET ti ssue.
Such tesfo | str@ Gmistd Al Ay iRH Grdnd amﬁidmszpeid bk |99elof to
undergo tra orr%ts g\gjlead to c ncer cle Lf;énent .The terns prl r or
nucl eot i de %ts’et?a ed 0% k9 MRS S AT &5 1npr i sed
of ten or noresidbmey ridomdicect i&ES twr athdwntﬂﬂﬁe@tﬁ disy. I53 DI .seéguences of
the present invention s@a]efe%q:elaﬁgetr F%qg,?te% I&og e&t%%sstt}ua%ea\f%“ ants

e ge

and DNA sequences that hybridize un nt- con |t| ons to

sequences sditeckaa bt e tidergrista @iy Prifsaply qong. tf!@n 709

(Cal synteni nidont 1204 tlcpl arN%tmﬁlc( Gt Y H&Ridhdd HIbA®PH o thdVo. 5

(Cal syntenin rf{;@g‘gl nt condi tions hybridi zi ng sequences in

gener al areast%‘:gﬂf’e F?teast about 80 % identity, preferably about

90 a identity and nost wmfberezecbrﬁ_t&d% icfe rdtie yoreSant semmrmm deman se

sequences encodi o 5al.5ih N tivity
& dted m&té e e q@’/é%?ia equences Wil 1 o

as wel | as suc sequ encode am no aci out cal ci um
bi ndi ng act iRgising rﬁfpaﬁrmllf&tl%?l%tﬁﬁﬂ%m% etrd FRm sSRAUenRfgct s have

| ost sai a%m@ﬁﬂsugrvals@@@at aet@tlyeat@en@o@ .—ﬁ@irtts deH @ Iwfkh ap

insertion or a delet] in said se 30 quenc of _the esent
i nvention al‘?&%rtgﬁ“%@ﬁ&%’é‘é et RIR My i&ﬁh e‘rh"Lb sargi)anni ng
over the prqﬁ@ﬂé mr@fé&aaalgam%;lttcesanlamim axidtasmtthen@e se:gasmtrﬁd of the

coded pr ot el,rg as such gguences. t at epgo ara nog ée lences
wi t hout prot IRY yt| ﬁ%a%ge Jte%s‘j’ par I cul ar” sut seque ®5 t hat
for small def emnd Ieye IdstNzaia c'mféas'@g@ seqednyes Thavirguentebuof t he

"present {Ovenil iRl S0 SO | $63 ASHUERE ESaSACPH "o bind to the

Arp2/3 complex.



WO 02/ 22819 PCT/1BUL/f11Gl2 7 the am no acid sequences of the
proteolytically rel eased fragnents, as well as such sequences that encode

am no aciogeaugnces with nmutations in the proteolyticall prakfaHcshk
fragment. The termallele as used herein is in s tended to include

sequences that differ by one or nore nud eotide substitutions, additions or
del etions, usually at nost 20 differences in activity providing regions.
Anot her ~obj ect of the prhsepbliypeptitidenoifs thikepuseecot theecpaliynepki des or

t he nucl eoti nces f the present i.nvent.i on.or fragnent.s thereof
as a tool f@%%%%%%e\ye oﬁ#%n%mﬁrbﬁﬁ%ren’fggtﬁ%lélalwglé: s Hr%glsefior t he
screeni ng ofoysidenvimeadtlivcan agdrtss ofTHdepmesomus mypEteron ang whechor e

.concerns phagmgesidt icale GAMAQS il IS ddh q@q%r > such a DNA sel5 quence
and/ or atfol fpeptidg or S fr§,S r?t tﬁer eg%‘ as gtrl?sﬁed above. A

a me ] _ ' .

phar macetiti cal conposit F8f BP%UE@PGllé@eﬁ’tf ithfe REESANEaANEESE10BNPEI se as at
! ﬁast onet fi@xie\f%r&wl@_t ;1{@;@:65@11(iisiwac adi Gﬁntﬁo&s@frﬁ;ﬂji& %néﬁ:{dri&e?)falégfﬁ?- t2ﬁ A
phar maceuti cal conposition can_furthernmore canprise east_ one further
active compSiE> ,%_reapg&%ﬂp&yt hﬁcaﬁq‘r‘ér&eéﬂgﬁ aormqng’di?@& Ahé ERESum

bi ndi ng act iapidey atfuss @ifd spliove sgefapsed @El/&im, imra ealbrane eds esber
decreases t t _of r ot ej ty ] | ace-,of action.n the
body, or th%&n%%&%ngeglégi’lis%%g%t er?s%%cﬁlllr#eﬁ g)ffopsﬁleagfetncs o] ss(_:'usc'h%af protein
at its pllaceagitigtliosn intaresthadye DHvd qimes dvav ing diteiion Magorh eaier e
enconpasses 3 R IRG 8 idehla G0 TROSHd Qﬂ;ttdiﬂtas‘ﬁﬁrHJFdo%&%xac?ne?ﬁéatPr%Q | east

one active conpound a substance which enhances or inhrbits t
transcripti difréreda ahRdemeRid daso e ana Les garmanseasy &umersi andhat it

enhances or dtMyigrefidiedd ahiididds stk atDVbasthend eseaingnventi on
Censt one actitfe ZE5mSond e Ao Fhar e eee /o HERE s 8d ondoal of um
bi ndi ng ¥ct iavicopsgfrvedpectigiinT @gnitef iatedl saM R/ 2®td ve comprising

a conserved tryptophan and encompasses but is not limited

to e.g. the sequence motives MDWDDS and LEWDDS (amino

acid sequence given in single letter code).

The polypeptides of the present invention or

20 fragments thereof which have a minimal length of about 50
amino acids are suitable for the use as a tool for the
development of a pharmaceutical.

Another object of the present invention is an
isolated nucleotide sequence or a partial sequence

25 thereof encoding a polypeptide of the present invention
for the use as pharmaceutical.

Another object of the present invention is an
isolated nucleotide sequence encoding a polypeptide of
the present invention or a fragment thereof which has,

30 due to at least one point mutation, insertion or deletion
lost its function.

A further object of the present invention is
an isolated nucleotide sequence encoding a polypeptide of
the present invention or a fragment thereof, respectively

35 which has, due to at least one point mutation, insertion
or deletion lost its function for the use as a diagnostic
tool. Such sequences, usually have not more than 25 dif-



8 PCT/1 Bl111 /01 d 2 above, or that increases or decreases the amount of
such a protein at its place of action in the body, or that shortens or

prolongs\ﬁggygh of presence of such a pro ' tein at itsppkagf/saction
in the bod nother obj ect of the present invention are ' proteins

havi ng a sequence as specified in Seq. Fd. No. 4 and honol ogues of said
sequence conprising proteins which have at |east 60~ identity with said

sequences. f@@éﬁ@ésObbeﬁheoéctheepéegﬁﬁhtiWYEhihOﬁharealﬁlﬂmObEhﬁﬁnbaVing a
sequence as speci fi

d.in Seq. Id. . _6,.and _hpnol 0 sai equence
conpr 1ot ng BREEEr b Tk ErTRderarnilar B8 sREPRaRRI T2 rERREa i s equence.
Anot her objeompnising phespnbtbasentéongaieinncséb5|de sequences whi ch

.encode a protein as spegif @Qtég f@ﬂ od Gy 1on°fl%§ﬂ % w6 The

codi ng sequence of the 'nucleofl quence conprises a uénces encodi ng
the anind aeaﬂe@queh@@ of ths. nugleg§1da peaseqgce| aNcrging arPadwol ogues

«thereof . %eptneéugedtﬁéepeeebhellﬁegﬂemsﬁslgfetae ueekeqtfee ggguences
descri bed above i nst ance h |_synt eni n"encodi ng sequence

preferably A88ignsefuehtBess P§a§PC%eotléﬁnPFa PEy tPEtt RENnKEl BBEfde
sequence en@ﬁdanglabﬁoeﬁnGOteetdtsequeeee phit&egd DA MNeoldted Segm |d. No.

6. The DNA sequences_apd/or te'n defi.ned 25 abo re SUIt e.for the
use in screghghgﬂgggﬁy lgﬁHFor é ?FggtngnF §f |s§§ grs ppegggagly

nervous 19yswhetbesocdéis, awerélbﬁéyetabhydergpher@eﬁﬁpamahepnoﬁsaéysten1
nost preferaflycthe H&ékndevglogmento &ﬂ%thEmgabthEkbedhﬂg1@8Eh&bty, or

due to excessive ca crumb 30 tivit ue to perturbed
processi ng §F0bﬁtﬁﬁcéﬁﬁélﬁﬁréépcFﬂﬁﬂ§ﬁ§n8ﬂégaﬁécﬂﬁ°§&ﬂﬁlé@ﬁ&ﬁnFﬁsorder to

prevent, anebiptaEEAObECEER &irSaoder dedkyihBonatY @bt iTkst @R ausad-due to
| ack of cleax 8 8 m scl eavage or excessive cleavage of a protein of the
present i nvEAEPEACPRduced by 35 at |east one protease, in particul ar

prot easas sel ected fronpbNAesgospcesnsEsthagppésehistiaveppeéonl akalbogen

activator, obreulaledoas (bPhndd Uo1as bHRScll 3371009%) and k12622610 9

quences that hybridize under stringent conditions to the
sequences selected from the group consisting of Seq. Id.
No. 1 (Calsyntenin-l), Seqg. Id. No. 3 (Calsyntenin-2) and
20 Seg. Id. No. 5 (Calsyntenin-3). Under stringent condi-
tions hybridizing sequences in general are sequences with
at least about 80 % identity, preferably about 90 % iden-
tity and most preferred 98 % identity. Said sequences
comprise sequences encoding amino acid sequences having
25 calcium binding activity as well as such sequences that
encode amino acid sequences without calcium binding ac-
tivity, in particular such sequences that for small de-
fects have lost said activity. Small defect usually means
a point mutation, an insertion or a deletion in said se-
30 quences. Sequences of the present invention also comprise
sequences encoding amino acid sequences spanning over the
proteolytic cleavage site(s) in the extracellular segment
of the coded protein as well as such sequences that en-
code amino acid sequences without proteolytic cleavage
35 site(s), in particular such sequences that for small de-
fects have lost said cleavage site(s). The sequences of

the present invention also comprise sequences encoding



activator, abbreviated as uPA, or plasmn, or neurotrypsin or nuroserpin.
Sai d disorders due to perturbed processing of intracellular calciumsignals

are pref %@%M%ﬁgused by perturbed processing of extracel lpghageSdggal s 5
that regulate the cellular notility processes by nmeans of regulating the

activity of the Arp2/3 conplex. Thus, a frethod for treating such diseases
by use of a protein or a nucl eotide sequence of the present invention is
al so enconpadsedmiio Misitd preherraddy dhelpr gasriied hyteirtd 0N, aoieersmel DNA
sequences ore, RIpeldle, T Jdf M ARU AR Blc 416 hd SSUE A tGH] on 10
stroke. By a preparation conprising such DNA sequences of proteins, the
m ni ni zat i oA IRTUSIEERRE Vel mukaicion im Hhe areoterl v el r ater

dnfarction angdeta-dinont NTHRE S &l al1 Nenoradageq adk stbard aghnoi d
henorrhage, .as for exanple %/ exerting a _protecting effect on the cells of
the so-call &fnﬁ{?ﬁ{lﬁl?r auk‘blr’rég WIBERAGRy TR Ry PY i e @agrge

«obt ai ned. 2adlfdt idies andassi teTensin eddacidnve ctihgs baetos, piRparat i on of
this invent id%n can tﬁg{]ucfeg be it as pha&#ga.ceuti cal .dbe it as diagnostic
agent, incl fte ™98 % i oot & SRR 11D T HeY t Pe AT et 4449 F & P Stest r uct i on
in trau25 matic brain. iamathgr adifeart extanrblee pryesesar timeere ipmotiect | ve
effect on t nings z2ane; i t necrotic
tissue, the%ﬁ?ggiﬁl,é}g@@&%ﬁ%%éﬁ cure}?eof ne %ﬁ%@gre?%@%ns&%aused by
neur odegéheraft e RrRssEs iprenyiore @i HaEmRtDriereehses a godlor

exanpl e mul tigy ersClRiAsi Spmddle &€ PHd Ut RLVE AN Hla NagAt inmg ef
fects on br%tl ssue ,causejg b]){%%ﬁ)l | e tjé:?e][sjel zures, the rescue of
endanger ed G EFE1DrO%P aa‘?ﬁif"e’- A hdanger ed by hypoxi a and
i schem a, excitotoxicityheaawresarl dammirariordi Reates ittt HAEREHeS,

epil eptic sej,zures nd ncer . .neof or |,.0n WD 02/ 22819 10

PCT/ | B( 11/ o%@“ﬁ%‘”‘%ﬁ%ﬁ rognéégn%%%t?%sg' gtﬁ% %r&’r’”‘&;‘%’f%)sr%tSu‘%:f?ih ot %%\g?hasp‘?'i c

i ntegritys arguenge tdmshar theoplvvepitidm, orrkel fxagnéenh, thereaf esofde-et i nal

di sorders, asifsH Hx}pl e retinal degeneration 5 and retinal
neoangi ogenesi s, the cell death of cel | s of the nervous system in

particular a cell death# PRomasautoirad IPRafedeoniof Halqarpsestt i ssue,
for exanpl e imfaftGtordfcdhea bidi dompith 4 S e Bddokeon@radieris rdiage of the

brain, or stance (ingredient) a protein as defined above.

20 A pharmaceutical composition can furthermore
comprise at least one further active compound, e.g. a
compound that increases or reduces the calcium binding
activity of said above defined protein, or that increases
or decreases the amount of such a protein at its place of

25 action in the body, or that prolongs or shortens the time
of presence of such a protein at its place of action in
the body.

The present invention furthermore encompasses
a pharmaceutical composition that comprises as an at

30 least one active compound a substance which enhances or
inhibits the transcription of a mRNA derived from a DNA
as defined above, or in that it enhances or inhibits the
translation of such a DNA.

The present invention concerns as well a

35 pharmaceutical composition, that comprises as an at least

one active compound a compound that reduces or increases

the calcium binding activity of a protein as defined



.

to trauma of the brain, and/or a cell death in connection wth damages of
the nervous tissue, which occur due to |l ack of oxygen or glucose or due to

i nt oxi caty,gReaie/ or a cell death in connection with epil @pyjigyiFRE@U" €S,
and/or a cell death in connection with neurodegenerative 15 di seases and

i nherited genetic deficiencies of the nérv ous system the regeneration of
i njured, damaged, underdevel oped, or nal devel oped brain tissue and/or

nervous tisgH8ve?0okh@hk@okgaRicaakbkoBroficbhalkadl RNRr afBhMOUSE ak8aR t hat
have remai ned intact after brain and/or nerve |Eb%rhg%¥or after the
on,

dest r uct i on?oP*A5fafe 35t HiPaPhagrels, 2ChEOPr &le mePFobB®Fon, or cure
of 25 pat hokhgirtahspairnpsypildnogeshet hemanelfi prakiepaeobfcatiehod gisorders in

.the field o i.sQrde the ps e wel | S r the psychosomatic state
of health, ggg?o$£e%%%p%gaﬁgr3%5%%31%P *Png§§ Hﬁggét", di sorders in the

field of 5the ermotional Bootbartpbhectastftheeruapbatsinvestidn ammeety, the
prevent'0”1pﬁﬁﬁEE%EaEEQEnBLgC%%gF%Bc%S&%hb§EEE%i@b$QEdgéau kg, PRELI gul ar

psychiatric disorders in t . of schizophrenia and schi zophrenja-1ike
di sorders, PREI BaMRgoeNESniCE SRl SERNERLE, CORPEASEngcRreEes8s avhéehi ve

di sorders, yaspestfleadits@ndeigentithuding saulbe saadeaheani ¢ schi zophrenia
of various synptonatolog%egh asﬂ%gr Exagpl sever e, non-renitting
"Kraepelinic' WO 02/ 22B95°%% PFB(2 Fﬁ?lpﬁffeQEh?QBﬁﬂF%ﬁﬁa? Br as for
exanpl e ohepbSheThE- Rapricigotay pequienclee asc bpepoplied dnl Ske.dfdor Hersp

i ncl udi ng epi.go4li I.zQphreni [ rs, ~-0cludi kORI Gy .
schizophre-ﬁ#g-ﬂkﬁgigggb%dgFggaﬁﬁgFugﬁ%gcgcEP% 5ﬁré%%ag?%§§£§§r§gﬁcg ality
di sorders, haveoateiamsite 98chi Ropkleatiisyl wkehperdshsemgndesorders with

mild synptomatics, includbReesCRL3aEYPLE PRESPRALELY $he8AEEES akgc! udi ng
the latent forps of schizophrenic_qr_schizagphrenia-like disorders,

i ncl udi ng nBHEOPGERLE FePITRGEE HhdGHdePsodend BrotRirhas16PereFdesf the
endogeniis depr gegi.onsl.oNa.n 4 ke foeel.d 16f. NBNi € .orhemRbeidgPEegEEMBe
di sorders, tge éreatnqpt ofegunnr% %%ghoas l%everr%éilpneprereductign of the
growt h, theC&xFaRsFBT e o FSaRPRC O CIRE 1558 RdraSCIEFRCEP GPFREFY and
met ast ati ¢ ttngotde amino acid sequence of Seqg. Id. No. 4 or Seqg. Id.
No. 6 or homologues thereof. Also included are partial
sequences of the nucleotide sequences described above.

20 For instance, the calsyntenin encoding sequence prefera-
bly has a sequence at least 70 % similarity to the nu-
cleotide sequence encoding the amino acid sequence of
Seq. Id. No. 4 or Seqg. Id. No. 6.

The DNA sequences and/or proteins defined

25 above are suitable for the use in screening assays and/or
the treatment of disorders, preferably nervous system
disorders, more preferably of the central nervous system,
most preferably the brain e.g. due to lack of calcium
binding activity, or due to excessive calcium binding ac-

30 tivity or due to perturbed processing of intracellular
calcium signals and in particular in order to prevent,
ameliorate or cure disorders of the nervous system caused
due to lack of cleavage or miscleavage or excessive
cleavage of a protein of the present invention induced by

35 at least one protease, in particular proteases selected
from the group consisting of tissue-type plasminogen ac-
tivator, abbreviated as tPA, urokinase-type plasminogen



15 hibition of the formation of new bl ood vessels or neoangi ogenesis, in
particular the treatnment of brain tunors or tunors of the retina. Said
tunors prehessdshy i nvolve in their grow h, expansion, infepctagii@es

net astasi s and pronotion of bl ood vesse%s or neoangi ogenesi s an enhanced 20
activity of the Arp2/3 conplex. Said enhanced activity of the Arp2/3
conplex is preferably nediated by an abnornmal or excessive or reduced
regul at ory #€htY2borof 2bhEeyiatad »F ouBR nsoBf PLABMBReseht NEWNRFEYRN. Sai d
tunors prefgrabby hA¥QL¥epin. tBELA @DsEFQUES. ABXPEASHEPrutdd | pF&tl on,

nmet astasi s and, pronpti on of Elogd vessel s or.neognglogenes 2@5% | east one
prot ease fuRtPIBMaPFyLBERACELENIAF t AR aCHOPyPeBPRAR BF tﬂﬁeﬁ? Y

< nvention. &ahgefrbirepaetiusbpdepevabiyingnefibextobcebbudart fivghald ow ng

famlies, 30 - Serin r oLgase ] such.,as_tissue: pl asm noggn
nctivatol (UR§ FePBRRRGsbiEyRe ke Togent Se pEarErsd i RmE e

<t hronbi n, neegolaypegnthreacopsihy efathasbdsp2Cat hepslaxG TiMasrix

Metal | opr F’tﬁé%&sf{;?%L&aﬁ%ﬁ%éﬁcﬁ%é&ééé@s“B§e§se98kaé' PASESin ox
stronel ysins, matrylisins, - stein Proteases famly such as cat%ep5|n B
and cat heps& mmerleotnpde2seggence20PCing BpueseRECRNYRRt pPRsERtal PR ent i on

al so concer ggcbiigagteal.ioration of the learning and nenory functions in
heal t hypersons, as well_as in g [ sans with reduced | earni ng andnenory
functiof€. 5Tn one addi tY3R%I PE g%%?, ¥ heprREEREDF ntRRSR T (Uiter ns” a

met hod for téenprDHBCteqnentepr orepnstasdsef fnedthbomenimhastion of
characterizggeigi%ggg EHFFQBE%QBEtiHrQE§E¥8tiC and eucaryotic cells, in
particul ar mam nalran cell’'s, are transfected with a DNA sequence as
de-tofined above in a VBEt@rpeeBar:hon heomrplesngopuch BY¥A MBNA sequence,
and in that gahdebr apsheptednee! Lheahntil zbtief WRdeheSuiLahleggonditions
al | ow ng expression ofsaid protein. Tn, another object the present invention
re- 15f atiés BbrdCE{AnRhéN| stEPkendpftuAingt RE8iPoAnERECHLBBURLE | HFCRE-

pol ypept i degi apephtdase@ebRtt! Befio2ehdgseqHANC 8SHARFEERAbE A0nahoteast part
of the sequeﬂces of tge pres-egt anentiom and having t he agglity to mmc
or tobl ock, *PB9BecPPvEPY, SEREPEFoPYgFEET “abEi & PyOsPEEANSyRE5BEENPH, in
particul ar the ceallitsumfbithéi sg-aeatliledt pefhhabbbAzseguentcesundihior thbe

pr ot ei ns dengggﬁggvgigggefugggeggnggt endged as neans for the screeningof
drugs agai nst cal'syntenin_protein involving disorders,but also active

i ngredi @8ts such as trafsberpéisaréarosianter anoeffeabtvessupRtane@s| ati on
enhancers Opyl gedpaehtiand oFClhikt YngBRANGAr &a06 beeddes! SpAnpthgs obj ect of
the present jnvention ., s_aprotease or  proteases cleavin ghe prot ei ns of
the pres- enPRPRTBREMGH S/t @iFte?FrQ&EFPB§§ché§ﬁ§ﬁt.ég? FeReffoRe the
present inventitableelsallesttioeel | extracts conprising a protease which

cl eaves a pol y-peptide t he t _bnyventiaon. The of ease
haveendogenous origin ogkgagr gEﬁéggp?%déégggg geﬁgFggg%égoﬁ%e§%r Ssi on
const r ucs t matdobmed nodnguanst est 6@ri rromedied Pyc edertingoahprobdfect of

the present tipyenlrirnt S s hed 1500 £t Re o dentdahiteat beRurbra semmOUNd or
an agent WO 02/ 22819 %%.PCT/I801/016C2

surrounding e necrotic tissue,
the prevention, amelioration or cure of nega-
tive effects caused by neurodegenerative diseases, or
30 neuroinflammatory diseases, as for example multiple scle-
rosis,
the reduction or prevention of negative ef-
fects on brain tissue caused by epileptic seizures,
the rescue of endangered neurons, as for ex-
35 ample neurons endangered by hypoxia and ischemia, excito-
toxicity, neuroinflammatory diseases and processes, epi-
leptic seizures, and cancerous neoformations,



whi ch nodul ates the activity of said proteases. Said nethod conprises
contacting cells producing an active protease with a test conpound and
measuri nowphanagys i n protease activity. In a preferred enhpediigeiniicéai d
cells 5 are mammalian cells and the protease is expressed froma

het er ol ogous gene construct. Furthermor&? the present invention al so
conpri ses the use of a sequence as defined above as a neans to produce
antigens or as antigen tbe bhenpiodagehenatiohoandlobodessorStutbnantti bodi es
can e.g. be ' [ gEqL j nhisbi : note the cal ci um bi ndi ng
function orsgﬂ%kgggiggtt attpk%?EithgEﬁgé%éte the proteolytic cl eavage of
a protein as defined abthe Bredantbedi esmpRiprashobe ©6 guee Pér

- munohi st oghefheal askbHRS 0" @i 2BR0SKheAT $A¥Inalh@eBLeseakibRvention
al so regards transgeni.c ani mal,s conpr.i sing an exogenous DNA sequence as
defined abof& §ﬁ€ﬁnﬁﬁiﬁﬁpﬁn§%89§HFF&§Pe for the study of dis2o eases and
‘the test of act |h ve substa@reélanﬁaf:hned akove FFChh?nhé’ﬁbauér eykR .
particul ar pon hu mal.s, . suc s mce. .Sti a further, aspect of the
present invgﬁFVoﬁgggﬁpg?ﬁ%ﬂfﬁéauggl fdga%§A1§b6§@ﬁ§€tégndgFFﬁeﬁagﬁbve 25
for the inaegesabifotther nerwomst dtlissneof folre exampdepdndiamgtemdogieous gene
by means of bgﬁ'_%ﬁ ﬁhg‘ité&%n&%c@%:g%%s,- oL B608 LA gt IRd, %&%‘1?1‘ qyss are
for exanple the elimnation of the gene in the fodse throug ondl ogous
reconbi A&t | bHaymat RE tés RrEnEnt agL/ofe agewd lbyleadha ipucanagctdom t her eof

A DNA sequepgenasiagiicied Rhoe nedoud thiskud)e wHGeRe oekbuhenRr egent
i nventi on, iéggfg%.used for the preparation of g diagnostic preparation for
[

t he di agnos SFVIE™s Fué °§§f85t§qﬁ'9%1%9?3538ﬁ§19ﬁ'tﬁ8dd€ﬁbnic 35

sequence coapcedilngeatdtodmgeegetion siinh apillepndic metl zidesst,i cal with one
of the codi ngsseguences o/l ned ;ab0enee VorOuli bl 22813 L4 BETLLBCAL 011C2

The nucl ei ¢ aci d sequences SFt he present i nvention are of great it er est

i n gene bhedapeasesaklnshghheatiiteds genetdradefdnd encimsi wdl $heagemyr- exanpl e
as parts of cgengihenapy vectors, such as biological and 5 synthetic

vectors, or as parts of artificial chronosones.
the regeneration of injured, damaged, under-

developed, or maldeveloped brain tissue and/or nervous
tissue,

20 the reorganization of the brain or nervous
areas that have remained intact after brain and/or nerve
injuries or after the destruction or damage of brain ar-
eas,

the prevention, amelioration, or cure of
25 pathological pain syndromes,
the amelioration or cure of disorders in the
field of disorders of the psychic wellness, or the psy-
chosomatic state of health, as for example nervosity or
«inner unrest"“, disorders in the field of the emotional
30 functions, as for example states of anxiety,
the prevention, amelioration or cure of psy-
chiatric disorders, in particular psychiatric disorders
in the field of schizophrenia and schizophrenia-like dis-
orders, including chronic schizophrenia, chronic schizo-

35 affective disorders, unspecific disorders, including
acute and chronic schizophrenia of various symptomatolo-
gies, as for example severe, non-remitting ,Kraepelinic™



Brief Description of the Drawi ngs The invention wll be better understood
and 10 objects other than those set forth above will becone ap parent when
consi der gt §8)2dsg i ven to the fol lowi ng detailed descriptpeighignerf . Such
description nakes reference to the annexed drawi ngs, wherein: Figure 1A
shows di ssoci ated neurons fromthe 15 vEntral halves of E6 chicken spinal
cords seeded in the central conpartnent of a cell culture system Figure 1B

shows neur iécﬁslﬂcﬁplﬁteéhﬁﬂﬂs b+ om t her verampl e ha}haelsswi:rfzﬁ—mr@ﬁke@tmﬁe nal
cords extend |nt

t i de. co rtogent fter d of cult| i on,
Fooure 16 Sbning ko AFpRERTLR OTERE  AEPorfetEl FafRHEs P L0 2
surface is s@hﬂzwpﬂadnlntdlshréersonpacluénng ﬁglasi@mionsdhyzdphxeFlgure

1D shows a ] yof 0t aghyo0he s t Wadi 188 hNaLnSDSHRAGE, gel s oL 385, grL hi oni ne

| abel | ed pro25 teins ref eased into I e ce tra and the
si de conpardhihy sdiFpyders 1ERShHNE gxamnbeog@bpﬁgphme%;@mbukﬂem§¥ona

- SDS- PAGE geéoﬂ£1§éf HEEBkQBerwiéﬁehiﬁé B&ﬁb@bﬂ&ti@éea§ﬁglhaiﬁgthe medi um
of both the centra 30 the de _co rtnents

ure
al i gnnent O?CEH?QBY%&FdpgﬁaﬂﬁﬂEéEYdQHES eFFoanﬂ%ugg %IE EF%aFﬁthe human
(hs), the mﬂuﬁms(ﬁﬁosandzbbhréﬁick@ﬂ son)lzophtteni achikyndiesbnder3p Figure 3

shows a denpns tion_of the_calci Lnding. city of .the cytoplasmc

noi ety of cﬁ?géﬁ e e °r%iP%iz?§§§§89bﬁwgf%%E%iﬁicninigo |g%rgHﬁA shows
an expr &esi bhepdt 0€r hhef endbggni enfaptesRidnEnoa sagthal £setdi o of an E18
nmouse, Figure,4B gpomgngcaaeﬁfgg§§§éoalggggg£g of calsyntenin-1 nRNA in a

coronal section of an adult nouse brain, Figure 4C shows a Nort hern bl ot
anal ysi s of calsyntenlnt§¢n$$#©¢mﬁ%EuW§ HURRES t FUQAS TFYRREUIR Pows a

Vestern bl ofeanatyshsogf themghortn, eheckepanalisynt enenidfpletetion
and the metastasis of primary and metastatic tumors, in-

15 hibition of the formation of new blood vessels or neoan-
giogenesis, in particular the treatment of brain tumors
or tumors of the retina. Said tumors preferably involve
in their growth, expansion, infiltration, metastasis and
promotion of blood vessels or neoangiogenesis an enhanced

20 activity of the Arp2/3 complex. Said enhanced activity of
the Arp2/3 complex is preferably mediated by an abnormal
or excessive or reduced regulatory function of one of the
proteins of the present invention.

Said tumors preferably involve in their

25 growth, expansion, infiltration, metastasis and promotion
of blood vessels or neoangiogenesis at least one protease
functionally connected with a polypeptide of the present
invention. Said protease is preferably a member of one of
the following families:

30 - Serine Protease family such as tissue-type
plasminogen activator (tPA), urokinase-type plasminogen
activator (uPA), plasmin, thrombin, neurotrypsin, neurop-
sin, elastases, cathepsin G,

- Matrix Metalloproteinases family such as

35 collagenases, gelatinases, stromelysins, matrylisins,

- Cystein Proteases family such as cathepsin
B and cathepsin D.



lo Figure 4E shows a schematic drawi ng of the calsyntenin-1 protein, Figure
5A shows synaptic | ocalisation of cal syntenin-1 by inmunohi stochem cal

st ai ni ng Wiy @,8Aet i on of the hippocanpus of an adult rat, ptg/,BhPsce SB
shows col ocalization of calysntenin-1 with the synaptic marker

synapt hophysin, Figure 5C shows col ocal +Zati on of calsyn tenin-1 with the
a2 subunit of the synaptic marker GABAA receptor, 20 Figure 5D shows
col ocal i zati on of cal syfhenpredentt hnveat@ouR31sobonntephist hbheAMPA-

receptor, Figuie G8,shenran 1ULLEASY UekiiRlh9o3Lbealibal 9h galsyalenin-1

in the postsynaptic nmenbrane ofa_spl e Synapses; igure Shows ™ dn

ul t rast r uct eFIsAnGoalsisz aeildn asf igagpmeaw with nedusedpdsesyriast isadrenbr ane

.of spine synapees, fund4ien@C an ultrastructural |ocalization of

cal syntenin-1 in"the postsynapti ¢ nenbrane of sping s%nBO apses, Figure 6D

shows an 2l trast ruct ur af?| BB§I PAAIEOR2ST 2ERESTNt ERPNPISSERY: ABVeR-

‘lpost isynapt i e;irmrrbfoaﬁ@:lx@:fs spmmﬂwmﬁa;hd:ip@mﬁcﬁ&o@n olfIn%iraﬁieriu%t @sal
ocalizatio .35 cal syntenin-1 in,the post.s pti rane spi ne

synapses. b e SHEHS pETAe LR AT TS PR i ETRE SHARERSS: F uct ur al

| ocal i zat i olhcsit adesyatyertiie- Anidn evltayodtisy magdtlisc  mEnipearte. cofl agp imaen—-

Synapses, Fin%‘fi%&%%’lé%' ta&%%&!é%@f’e%téé’%ﬂ'é}é%t IR %feqﬁle(h%ﬁs)é%t -~ in
the postsynaptic nenbrane of spine synapses, Figure shows 1 ocal I sati on of
cal synt el n-finas Akt dFoFeyePr FARSUM-Nsh ey papries sdemsiali &81Gh gure 8A

shows ul tr agiNaHeéfiindedCandZ ald @hakl 2fi d he dn-anrymmbicaNe d Ra@RAL -0f

roteol yticall | eaved cal synteni n-1 aqver t spi ne appar at.us of_ spi ne
gynapseg tuQEé:un er suitable conditions allowing e %e851on of P

said protein.

In another object the present invention re-

15 lates to a synthetic or chemical method for the produc-
tion of polypeptides, peptides or nucleic acid sequences
representing at least part of the sequences of the pres-
ent invention and having the ability to mimic or to
block, respectively, the biological activity or calsyn-

20 tenin, in particular the calcium binding activity.

The DNA sequences and/or the proteins defined
above can furthermorxe be used as means for the screening
of drugs against calsyntenin protein involving disorders,
but also active ingredients such as transcription en-

25 hancers or reducers and translation enhancers or reduc-
ers and activity enhancers or reducers.

Another object of the present invention is a
protease or proteases cleaving the proteins of the pres-
ent invention in their extracellular segment.

30 Furthermore the present invention relates to
cell extracts comprising a protease which cleaves a poly-
peptide of the present invention. The protease can have
endogenous origin or can be the product of a heterologous
expression construct transformed or transfected into said

35 cells.

Another object of the present invention is a

method for the identification of a compound or an agent



Figure 8B shows ultrastructural |ocalization of the transmenbrane fragnent
of proteolytically cleaved cal syntenin-1 over the spine apparatus of spine
synapses, whnhbhgéiyre 8C shows ultrastructural |ocalization pefr/hEe1662
transmenbrane fragnment of proteolytically cleaved cal syntenin-1 over the
spi ne apparatus of spine synapses, Fi guﬂg 8D shows ul trastructural

| ocal i zation of the transnmenbrane fragnment of proteolytically cleaved 20
cal synt eni nwhighemodug agpisn&heppatdmityofo fspiaid pyodpesss .FiSguide 8E shows
ul trastruct 0 ' Lan L ARSAR f I t _of. -

prot eol yti Cg{eﬁlyog gg’&%’g%g?s%’%gﬁ%ﬁi ngver {??n%ﬁg%ur% ppglr g%&évgf Spi ne
synapses, FRF@t€agesHakd & §esdr sampove amchMeasurdaes chemdest in

transl ocati @ HealslRe R34S ¥HAPINC 2C3%E fAIENGPbaG dletn RN wb1fisgur e 10A
shows the |ocalizati gg of craLI syntenin-1 rowth cones of cultured

in
hi ppocanpal 8F&uFBRTaEY 2P nGPHdet AR misT P Endé SFREGSTGS £EO/ Gure 10B
-identifies Getarbliheusegeaealcopstiesses shown in Figure 10A as an axon. by

dentifies ot opisteses i (10A as !
[ ndirect 1 mmunof | ur escengeALALALRG VLN 203K Bgn293ENSH Lheagxona

marker protein Tau 1, Figure Khows ocal iZation~of "Ca syn@ﬁ tenin-1
in growh cowdses &t wsedolfi ppscamsaicena oief ppdi pdovectas a means

| nmunof | uor gL eRCRLRle %&ﬁfigren@@ﬂi fai§f5{3|‘]é:‘l en PR Q2228 A AR hBRY 11162

17 Figure 11 shows the production of ulll'ength formof calsyntenin 1
and the N t ékikedicscr et ed fragment of cleaved cal syntenin by Western

Blotting with antibodi eguagakfst beaisyntani &-§.(B63aardbB4iks BhELgure 12A
ent .human or gans by

shows the expression of calsyntenin-3 nRNA.i.n diffe

Nor ther bl SEHRGE B BreTosE CHRwE A Bk HiBCERgn TSR, e LT nRNA at
cel lul ar resaditesorthat dnhdbizowiralpreeete tihen proteedly td drdidaveigean adul t

mouse and Figure ;}26SH0Us 2§ E‘a%%i n f a%%g%%&%’y ’Eh%:”% gL cel lular
resolution in a parasagittal section through a brain of an adult nouse.

Fi gure 1B dawsesthoat demupehiistgchgemiicalhs tisligsp o3 diagiost ico ashe

cytopl asm c pasd. of cal syntenin-1.. Bovine brain extract was passed over a

col um cont ai ni ng bound GST-Cst~ fusion protein. The prateins collected in
the flowthrough fracti OR® PREPRBLWISNSREACR G1SO ZRFATAS FE2BFILRSR

fracti ons werfn@apacdhed ity ngDanPAGogttbus DNA sequence as defined
above. Such animals are suitable for the study of dis-
20 eases and the test of active substances as defined above

Such animals are in particular non human mam-
mals, such as mice.

Still a further aspect of the present inven-
tion concerns the use of a DNA sequence as defined above

25 for the inactivation or the mutation of the corresponding
endogenous gene by means of gene targeting techniques.

Such gene targeting techniques are for exam-
ple the elimination of the gene in the mouse through ho-
mologous recombination or the replacement of the gene by

30 a mutated form thereof.

A DNA secquence as defined above can, within
the scope of the present invention, also be used for the
preparation of a diagnostic preparation for the diagnosis
of disorders due to defects or alterations in the genomic

35 sequence comprising a coding sequence similar to but not
identical with one of the coding sequences defined above.



20 stained with silver staining (upper panel). The sane protein fractions
were also electrotransferred after SDSPAGE to nitrocellul ose paper and the
presence 9 43 conpl ex was visualized by inmunodetecti AS a
first antlé ?3 a comercially avail abl e anti body dlrectedpggl§§g@gg$ t he
Arp3 subunit of the Arp2/3 conplex (lowtt panel). MODES FOR CARRYING ouT
THE | NVENTI ON 30 Cal syntenin proteins are known to be expressed

predom nantly in the brahe'nhhﬁegenace&peeQﬁénceénofhehbrpkeseﬁkesnplace
nearly excl i n pr.es oyel class of
cal 35 C|un1§ gﬁgx ngtelng%ghg ﬁggﬁgffgnlgnggégarégﬁ |sa ?Sg ég
calsyntenlnpllcatand83larbumaﬂﬁh@nddegcﬁmbmdls, Ws0f02/ 2x8h@legas

PCT/ 1 BOLI || pCE2 The Gaded cRepbige velbcoalsy aleq aslb%io@;g‘aa%ﬂdof 1009

am no aci ds”and_ cont |ns a sighal pepti amno aci e mature
protei n Ps EPRAPBSEHCOVEIBPTEN RE é@l@@rtﬁh@feﬁfﬁéééFﬂéﬂaﬂh§@@ﬁ§ﬁﬂeéenpr|ses
.860 5 am no acids, the transnenbrane segnents has 21 am no acids, and the
cytopl asm ¢ segment has_99 Anlno aC|ds A |cularl interesting function
of calsyntenin-1 is fouR8:F = 15 6P E€Fci um bi ndi ng

cytopl asm ¢ region. 1o Cal syntenin- 1 has a cytoplasnlc segnent that is

gty enriched in aci digeattog aokd (e31duesapdhag g ERRACLLY O

bi ndi ng cal ci um i ons. asm'c Segnent syn enln
functi od® asbieghscapheirt yhamwlme\ ety f@mtélu givolvendiidg dHeceseurp-and it

al so con 15,b3ER% %@B %B‘h's'l'dé&:a@l’@ﬂf NS %'ﬂv%% ftor £6@ FiMowiBy Wail-s

functi on, caIantenln- retains_cal C|un1|n subsynapti c_zone of
excitatory &R&LPANFASECELPELPRa OSSO tﬁ@q@eﬁﬁﬁéFlgﬁ&OPh§@§€ﬁlﬁﬁ 1
nervous syseade By th@aheebwde,dm}mgg eRiberkifedi ates the accumu 20

| ation of calciumin th .Zone n % %OStSé@a iC nenbrgne agﬂ t her eby
nodul ate t he calciun}ne FePEd gn OWS net EynFHESESf heti 6HS,
calsynteminv@nMHhﬁthhﬂyeel@Eaﬁédommuhamnspmmaenwnaﬁeomedded:ha Zdwe beneath
the post synanlicc TeRRE@ARG (athi RAr EDel QhaM Gy fllereS cf Um signals in

the zone beneat’h the postsynaptic nmenbrane. Anintéresti'ng aspect of
cal syntenin-1 is its refbogrref ABmstRwspasLEIhapt PE nemsease Ispmaghendocyti c

process t haRreEQL:EQV\@latl%spb@t e VHHiGCKErE BAR IWdHdE the edimac et ar

segnent . There or, cal syntenin-1 is s
9 he %e comﬁértment after éndays of cultivation,

20 Figure 1C shows a compartmental cell culture
system, the cell culture surface is subdivided into three
compartments by a Teflon divider,

Figure 1D shows a fluorography of a two-
dimensional SDS-PAGE gel of 35S methionine labelled pro-

25 teins released into the medium of both the central and
the side compartments,

Figure 1lE shows a fluorography of a two-
dimensional SDS-PAGE gel of *°S methionine labelled pro-
teins released into the medium of both the central and

30 the side compartments,

Figure 2 shows an alignment of amino acid se-
quences deduced from the single ORF in the human (hs),
the mouse (mm) and the chicken (gg) c¢DNA of calsyntenin-
1,

35 Figure 3 shows a demonstration of the calcium
binding capacity of the cytoplasmic moiety of calsyn-
tenin-1,



30 to dynam c regul ations by proteolytic cleavage by at | east one synaptic
protease. In the scope of the present invention it could now be shown that

cal synt enyg3hag also an in vi vo activity making it a veptngs@iké: t ool
for the diagnostic 35 and therapy of protease involving disorders, in

particular of the the nervous system nor e particular of the central
nervous system WO 02/22819 19 PCT/1B01/1111& It is known that the
expressi on of cal synt enFaguréudiPng shewsapndeveressenn vegtiegnaptt he

begi nni ng otati REniMB H-anGiniaN (WieC A8 HaUGIHAIOR PIRC 88T s eS Y Napses
are observed, that in the adult nervous system 5 their expression is
predomi nant in brain re§tONES ABMTRONSs #n8Ps 8¥BIrESEILoR: Padc&sPsOfand that a

.particul ar| yahisgh texpnessinmNzofircal syHeerilnskdtd FoWH am ddif € aiosfeal

cortex, tshe hi_ ppocanpus, and the anygdal a of the nouse. In the deeper

structures OF2tfe brai n, in the 10 brain stem and in the spinal cord of
.the adult nouse, a weaké&dgexper dSsistiowst at Nertalkesyntbdoitnabalysfieund. I n the

adul t peri p{&%ggé/gr&eé%\i%qsl LM, %%ﬂ%nth?%ia%é:iis%uaésso expressed, for

exanple in nsory gangl I a neurons. gene €xpression pattern of
cal syntenin-1 in the br#igure &kt sbewsy ai Westesn hdotbevadysishese

ol ecul s arRin@XP @RS hildk drl & AUYHt ML AUH M Predom nantly in
neurons of those regions . that are thought to play an inportant role in

| ear ni ngt%nd in nenory FAFEE GFoRFEOVSTRe SGERBRELEr €X&WIRD RLt EPR of
cal synt eni nchlisgnitemiesremitedort ex is extrenely interesting, because a
reducti on of the cell ul an dlrffﬁ‘rAe %:gatl on _i.n.the.cerebral .cort&xcggg been

found to be associated W wﬁhrsé’ﬁlﬁg.tlﬂn&f)ﬁg lﬁla(gﬁioﬁleﬁ
char act er i stsiyatehigalls yont emimurbhdisrimidtemitdedr sitairhiatg iin i sedristred by
neurons. Thisy fiae i dRR&IMRIs W1 %L{]l@q_iajtgn as a cal ci um bi ndi ng

I e_30

protein and the expréssign pattern_int evel gpi ng and adult brain -
suggest st hat the cal syRE&MES BBpshpesa cPPEaLA Zefkd ONe @l ati on of the

cal ci ummedi &ead 5it@Rals-1 Rl tharfaapdiic aikier malapcthdghy)die processi ng
and storage of |earned behavi orzjé&iear ned ermtll.ogg,. or rEBrmry contents. 35
Together with the recentPY¥Eur C¥EnEL PSR 2Rk O P e O ul ar

prot eases, iterdartli eultdr thes sxetsyeupltasi ndgersyacipibiat aiarker AR
plasticity (xse%%ptor,

20 Figure 5D shows colocalization of calsyn-
tenin-1 with the GluR2 subunit of the AMPA receptor,

Figure 6A shows an ultrastructural localiza-
tion of calsyntenin-1 in the postsynaptic membrane of
spine synapses,

25 Figure 6B shows an ultrastructural localiza-
tion of calsyntenin-1 in the postsynaptic membrane of
spine synapses,

Figure 6C an ultrastructural localization of
calsyntenin-1 in the postsynaptic membrane of spine syn-

30 apses,

Figure 6D shows an ultrastructural localiza-
tion of calsyntenin-1 in the postsynaptic membrane of
spine synapses,

Figure 6E an ultrastructural localization of

35 calsyntenin-1 in the postsynaptic membrane of spine syn-

apses,



WO 02/ 22819 20 PCT/I1B01/01C12 Frey et al., J. Neurosci. 16, pages
2057- 2063, 1996; Huang et al., Proc. Natl. Acad. Sci. USA 93, pages 699704,

1996), tRposRiAGsSi on pattern allows the assunption that @@QnﬁﬁmQhﬁm
binding activity of calsyntenin has a 5 role in learning and nenory

operations, for exanple operations whichéare involved in the processing and
storage of | earned behaviors, |earned enotions, or nenory con tents. The

fact that cal synteni n 1Fh§uaestgbsahawt@ést@uatakaasQachsiaatibﬁuwrI y
Interesting eca for exa:?a{)et e th e ease ssue | asmi nogen

acti vat or (Fﬁi)gyﬁ ?nﬁé‘e& 8 &S &Iceme ﬁéle E\% ef&sPd ot

neuronal cekpsearage or neuronal cell death in the context of

. t ot d d t 377,
pages 340 344, 1905) - TRACHERe CEupr coat b GEI Lo bt PhALeaEIR bt n- 1 f h

t he spindl @@ﬁéyaﬁ@mm—tlhers@i'@owsg@mgllapéwcSmenﬂveqe@ﬁ iorfg, spb@@aﬁya—t hese
nol ecul es ap@ggxpressed in the adult nervous systemin neurons of those
brain regions 2o that are thou%ht to play a,role in the groce55|ng of pain,
as well as in the pathofeq¥&iss oﬁhﬁyﬁhéPGSIl&éPtﬁé?PnOfCSIa FHPERPARI lnas

found in Coﬁﬁe@;yhapthtoli’nefs ,S iy nitech @bsdjsgmwum@ewsqtt&le@s that are
secreted 25 from axons 8} neur%g§ see S Hlochem

ec
180, pages 249-259, 198 Y e’ 5 gggrg#% Str c%&ﬁa%eeﬁcaésc |688 in
sever al mnpeﬁsthhatr@m&Mﬂmhman&xﬁqagmaai @¢lpﬂhaeaixtu@a&iy&umaamaﬁder et

al., EMBO J 944, Rign 30
(PT12): cDNXa(]“Jé |%gﬁ31n§' ACbhreoI;ngcg%nas%clLoca ?gtait%ﬁs td?%%gégeé%%% S’ Vol .
39. pages 1-8 (1997). ﬁ‘lgu@eo@@d@h@wsoulttﬁés@r@ﬁrcngaéaﬂOézlaéézaélgged for
the isol ati gF @heh@rRIRGRUTSEMHISERMH @ﬁﬁrmﬁ%aﬂq@ cq%a%'ase rat,

rabbit, guin cow,, 35 she pri mat es, | ds,, zebra fish
(Br achydanl (‘}aﬁ'@’gﬁ"gfnl@r &sc?ﬁfﬁlT ?f?e %?g’gf‘aﬁpé:la aéé’e'sn ARG SYBeRFETs WO
02/ 228195 Figure 8C shows ultrastructural localization
of the transmembrane fragment of proteolytically cleaved
calsyntenin-1 over the spine apparatus of spine synapses,
Figure 8D shows ultrastructural localization
of the transmembrane fragment of proteolytically cleaved

20 calsyntenin-1 over the spine apparatus of spine synapses,

Figure BE shows ultrastructural localization
of the transmembrane fragment of proteolytically cleaved
calsyntenin-1 over the spine apparatus of spine synapses,

Figure 9 shows a diagram of the protease de-

25 pendent translocation of the postsynaptic Ca?' binding of
calsyntenin-1

Figure 10A shows the localization of calsyn-
tenin-1 in growth cones of cultured hippocampal neurons
by indirect immunofluorescence staining,

30 Figure 10B identifies one of the neuronal
processes shown in Figure 10A as an axon by indirect im-
munoflurescence staining with an antibody against the ax-
onal marker protein Tau 1,

Figure 10C shows the localization of calsyn-

35 tenin-1 in growth cone of cultured hippocampal neurons by
indirect immunofluorescence at higher mangification,



21 PCT/I BU1 /(11 C( 2 etc. Such sequences are preferred for the
veterinary use in order to avoid inconpatibility reactions. The codi ng

nucl eot i dgo9eauances obtained e.g. . by the above descri bedriBifAnge can be
used for the pros duction of proteins with the coded am no acid sequences -
as defined above. The codi ng sequences bt cal synteni n genes can al so be
used as starting sequence for the isolation of alleles and splice variants,
or parts thereof, can bBidoreséd slsopsobles poeduteiosodbhttlom Dill-he genes

COVreSpO”d'ﬂ9n59h5§b§m§%@U%QiﬁﬁntgﬂineiagﬁhethBeNDQE¥H§£Q§es&@ﬁéﬂe&eaCt'0”

and the nucleiC acid di zat1 on techni que can be used for t ur pose
The codi ng §€é§@ﬁ8§s°§fcﬁﬁév@§l§9ﬁ§¥ﬁFﬁn§§n€¥ WssEgrnpBlosedngswikhrting

-.sequences fghtsboBakkedga hb@dbéggyﬁdeﬁuhamemgsas ndl m@l;der to generate
nucl eoti de sequences eng odlng Eég %%ns as._ defined above, articul ar

t hose shown in Seq. |d.”fg"* cgs B?epﬁFPEe?ﬁ%?%o?f % SXhose

-nucl eot i de seqmaneenRNAd&ged&i&éednﬁohwmhh pegpast biyoNbbehsefquehees shown
in Seq. Id. 1, 3 and 5 due to use of alternative codons. Such

nut agenesi s caﬁ be desired dependent of the host cells used for the
expressi on of the proteFhgofei h2Brekows Theecedpngssibgnentesaliswet osed in

this inven2pehiong GaRADE cUsed1asa3! apkbla I BAUSACESnbOS ZbREART odUCt i on of
sequence variants_exhibiting altered function by neans so- cal

si te-di rdct E4°PuLBgEREs & DSacR aft BreadrdiicFPsRS &af e g prOV|de f or
proteins with |onger |ifggupe, 12ceshswoWehedegpadation, ofNBaNset-activity

etc. 30 The,_coding s ences n.be used.f e_producti.on, ectors for
use in genetFHéPagyngﬁé & |FegﬁBFHEeFFﬁalu$ﬁ8nc68|ﬁgpéaaﬁaﬁégg an be used
for the geneeation dhrionghsgebreianpimbs ededéxmoessi.ng the coding 35 and

h ded f 19.2
PCT/ I B111/ 01602 The cod g SBghane e ok Eh A as AT B RA dvBgiSt i cs of

di sorderls | ArpRé3gerapders éopbhgi sytrplakaisenashces onlekntpnéseht
invention. poyine brain extract was passed over a column containing

bound GST-Cstc fusion protein. The proteins collected in
the flow-through fraction, in the wash fractions, and in
the elution fractions were separated by SDS-PAGE and

20 stained with silver staining (upper panel). The same pro-
tein fractions were also electrotransferred after SDS-
PAGE to nitrocellulose paper and the presence of Arp2/3
complex was visualized by immunodetection using as a
first antibody a commercially available antibody directed

25 against the Arp3 subunit of the Arp2/3 complex (lower pa-
nel).

MODES FOR CARRYING OUT THE INVENTION

30 Calsyntenin proteins are known to be ex-
pressed preddminantly in the brain; the gene expression
in the brain takes place nearly exclusively in the neu-
TONS .

As representatives of the novel class of cal-

35 cium binding proteins the isolation and characterisation
of calsyntenin-1, 2 and 3 are further described.



The am no acid sequences coded by the above s described nucleic acid
sequences can be used as active substances, as antigens fox the production
of anti bqg P »fghd as targets fox drug developnent. In a 5@&h§@mna§pect

t he presen |nvent|on relates to the use of the polypeptides or the

nucl eoti de so sequences of the present LHvention or fragnents thereof as a
tool for the devel opnent of pharnaceuticals and as a tool for the screening
of pharnmaceuti cal agent?heinoﬂedtpeptadesofeeanBgnaesamslfhascanpounds
binding a p iR Qfe t pr t n n. err e g ence of
15 the protgghgk%f JHR§%§gﬁﬁglﬁ§g§%|%h or éf%e |nd|n8%%% gggﬁqggiecules
is the extrQéeBBuﬁaﬂnﬁa@Fl§$ tﬁ@epﬂﬁﬁéﬁﬁSFﬁptﬁh@ presompasededti 881 i n

.particul ar bﬁ@n@oﬁ@l@l’sg'tﬁé'&@c‘@r@@e@'lﬂ@a%e@%ﬁ@%% RioRgh& zaRa0! ty. Anot her
t ar get sequenc;e for the bi ndln of s ch nolecules is the_intra 20 cellular

Arp2/ 3 cOmpPBRTR; RGNS abhs & PE@ £CIReBEGudRSe 2o MBRPSI ARG t he

noti ves MDVRBS.,. aaidl tHeE\A@IaSp(larmi@ Ricthes 0 aRC @ 9giavtimo mclidegl e etter
code), of the protelns l.e in_vitro assays

f ohfesR ipvention, Sultaple i nevi ay:
for the identifica2s t| of “¢ Hggﬁnéfs ERSRADE AHPSFHE88: O6nCRie activity
and/ or st abisbIMyenaimwlorlsemlmsismnt@fe tslegmendt gornioly the wpedsémm i nvention

are for examtkﬁslél‘rgc:e#‘%%ﬁm)@f%@g_l o@ying biochem cal or biophysical tests

able to detec protein gand interactions and include e.g. M/ NWR
30 as dédcribed in I\/by Eelgyntapan-lcham argysprizpmge sggoent that

El:a_gg L h;) \C]’UQ?I%UF\E ainxm{é@lt 16 ?%g&@n%%ggsa@mcr&%aw% %%df[j%%[) i beg in
j du . . em . . or SS ect.r one ry ase
strat egi es ADUESRATEY |°§F2%dﬁzdl§ Cpl %éoﬁSChg[ﬁﬂ %,p 1asgR 5. 11,

1997 whi ch a;reg:ﬁemrqiortﬂieechah@yemerhyi-ﬂeffmrmmemm ast 811@H4da@tay:1ty WO

112/ 22819 2 / r ti i's based
on the fi ndl%nge’scgiﬁt%ézg g]?c&‘n%?ﬂn% ?m)st %&%kr% %%Eq] o) '%hgs%f am y nenbers
cal synt eifi nt2imsd mfswﬁ Wysblanden@a@atﬂe@ (fbrblwdlmgmt he Arp2/3 conpl ex.

Bi nding of the 5 cytosolgy +$8gMefi ek opadl %)A%%'t@n&ntq the AnR2(31c0Np! ex
indi cates a role of the calsyntenin protein famly in the regulation of

cel | notili CFuWEn &ha FRRISFARTE S @oas 95 @nqﬂtt@r%&nyr e dmidikany

interacti on%yhﬁp/w &1‘B|dhé5lddrﬁt&%1mrdii&ltm:é wltﬁmm Inaxaaro@y@ad@el et on,
we found sott hat o% sm c part of all prot he cal syntenin
fanily (i.e.t%% t%}ﬁ\sh Sy A SR &g ésm 193 ACEM S ns at

| east or | ﬂiaulgm raf raetlicfivod mnnﬂm \zedlearhawmaam dtIse quoartcemagdritaai ni ng a

conserved trypton Thi %15.:?_5"0' dic
am no acid noti sdlﬁ ncg t(?lo':’lr’l%teryf trypt op ounéﬁrprﬁr%%}saetrf\r%% I ndi ng
domai n of ndsic ﬁunqmoraq { Bwfthease mqrss k ifG A Yarisniatdr snagfit he Arp2/ 3
;:O_rml ex. In ‘l‘.tah:?lhé:%émm CcanggH{ﬁtDtcdHcé}?dx%ﬂ'ﬂcﬁfﬁ fhié tﬂ@lz(?ﬂ@tblécnéa}[%ﬁf ound

wi ce, once e an aci d .sequence an nce

. LEWDDS. . ( rchLFe s Z‘iqﬁgﬁe% e IS B % -
cytopl asz8 c cseqmea'ncgnaﬁs ciad Sy ertirre beomrttdi nﬂueorwstdxhnﬂﬁc ngand- one

. LETr JDDS. . |?esj_rg I S‘Mgt?p ont.ail i ngle

motif of th| S akl nd nane scﬁji%%% &{Tk?g@Arp / 6‘%‘1310(;%1)Ir'lLeESﬁ(l P a?/fsesa
central rol &qvypk H@Q@g@h%m@ﬁwﬂa&tﬁ%%m% I @ restdagutic mro-

regul ating agddd Ehé@%lcﬂ&@vﬁﬂé %@%ﬂéﬁa%@“{ﬁ%ﬁrﬁﬁe %ﬁfi sy and
ant_al oni a

Svi t ki na, rr Cel |l Bi ol 1 4-112, 2000;
Sci ence 292: @fgﬁli , W%b%ntan(? . AfiEYyntenin-1 is subject
30 to dynamic regulations by proteolytlc cleavage by at

least one synaptic protease.

In the scope of the present invention it
could now be shown that calsyntenin-l1 has also an in vivo
activity making it a very useful tool for the diagnostic

35 and therapy of protease involving disorders, in particu-
lar of the the nervous system, more particular of the
central nervous system.



30 Rev. Biochem, 70: 649-675, 2001; and references therein). Arp2/3
activators containing a simlar notif with conserved acidic am no acids and
atrypto ﬂ,&ﬁ@% ude human WASP (Abbreviation for: W scot pegifilGhsSyndr ome
Protein), the related human N-WASP, the human Scar/WAVEl 35 proteins, and
cortactin, exhibiting the sequences ..DBEWD, ..DDEWED and ..EVDWE, and

. ADDWET. ., respectively (for WASP, N-MASP, and Scar/ WAVEL see Higgs and

WO 02/ 22819 24 PCT/ | B111t 114 GkRoWle! thad, thandxpReysidhochesaldhn-649- 676,
2001; fox cortactin.see #runo e 2001) .
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The i npor t ahGe BF 1t RETEB 58?958& Syﬁ?&ﬁﬁgﬁng g%?ﬁgsaajaggﬁt% Q R no
acids for App2tBebindiengaage Anpfh3ch taﬂcruonurataonlnrpGEyﬁeslpétlon has

-Deen demonsiiAbedelyask! SpdkEeghed CRULAIRNERLS Bl EORLACHLD LOLURA ot ol

Nat ure Cel l ife |recte nmut agenesi bot h the
trypt ophan Bh€irhexpresaiProlacpyefesingas pnebééanngegh@nﬁryptwbhgh in the

.sequence .. ADIMEL .. pzas@ic% t gekual eault edaknat Bgrlt%@l%lﬁr B2g8 bi nding
and Arp2/3 nedi at ed actin nerlzatlon Al these ctivator

proteins reSFHERESEAN: RE sﬁlétépm&@ﬁlﬁnmeﬁ .fﬁpenﬁmlrla&@ﬂ GRAFPERINSEPE ~der i ved
fromthe Intekacthénh@bpbbamﬁaenbaﬁdeth@camygﬂalwnbh thei moaxkr.acel | ul ar

regula 15 tors, such as_gr mﬂh factor tokin Sy actiyatyon of
the Arp2/3 conplex. A cFﬁc?a? P ?@?neﬁtgﬁcg fe% ' %ﬁg Eféﬁarlné %%scade

from actibvabedinr stemenbndnénr ébepspinatlo colrd adt ithet bdmlef mphseir p2/ 3

activators e ed ¢t h i adi oteins of the 20
Rho family Q?akgg r@ﬁ%\%\fb‘i&#k o S %aifggkltglﬁgﬁ -2 3\%‘ 07, 2001) .

Acti vat ed Arp2/3 conple%nlﬁh?lagﬁéttﬁérgEH@FéilBﬁrHPuﬁeﬁﬁééﬁmn eplanent s

and the brapgghi-eaiat 1pAe eliss! cRpraeiked,f ifbamesbsplleonn e Wengeey Bori sy
and Svi t ki na, rr. in. Cell Biol. 12: 104-112, 2000; Pan 25 taloni et

al ., Sciencg29§21218§%XP566: Hi ggs and Pol | ard, Annu. Rev. Biochem, 70:
649- 676,152001; and refemhacganéhekpra$31éa patEeuhtoﬁfcaheyﬁnbﬁmnem

cytoskeletal d%@%ﬁ&ﬁ%¥if %&% %f% 1%? r%}%%gp %%% menbr ane

protru5|ons sucC opodr a an |po a (Borlsy 0 and "Svi tki na,
Curr. Opin. mQéBbUBﬁ@IarEQEXP®¢S§P§ 120@@ﬁ atimild oeraeced systien pyre-

transl ates [k naMtaRNARC RS HRISOLE ¥ RC Yk O Halte FoWhugenes, the
growing tip of the axons extendlng frogm neurons as wel| as enhaqped axon

growth and (&t RrEXdiERg 1HRONARF fAdeadd RECRANG 2iKedfoMeRe Ty TUREy. 422,
1999; Sufer camchghorscher, Curr. Opin. Neurobiol. 8: 106 116, 1998; Dickson,

Curr. in. Ne bi ol . 103-110, 200 he d f
neL:onng? VE;EQ;82815£§5 ene express%%n pat%e%n % ca %n%ghg%slo

in the cerebral cortex is extremely interesting, because
a reduction of the cellular differentiation in the cere-
bral cortex has been found to be associated with schizo-
25 phrenia.
Another prominent characteristic of calsyn-
tenin-1 consists therein that it is secreted by neurons.
This fact - together with the function as a
calcium binding protein and the expression pattern in the
30 developing and adult brain - suggests that the calsyn-
tenin-1 plays a role in the regulation of the calcium-
mediated signals in brain areas which are involved in the
processing and storage of learned behaviors, learned emo-
tions, or memory contents.
35 Together with the recently found evidence for
a role of extracellular proteases, in particular tissue-

type plasminogen activator, in neural plasticity (see



PCT/ 1 BUl/ ULGX the central nervous system the enhanced dynam cs of actin
filaments results in an increase in notility, which in turn may regul ate

t he nor phpb@ghaad shape and the el ectrical properties of pogI8®dig2 AS a
consequence, the 5 postsynaptic response to presynaptic signals may be

altered (Segal et al., Trends Neurosci.223: 53-57, 2000; Hal pain, Trends
Neur osci. 23: 141-146, 2000; WMatus, Science 290: 754-758, 2000; Scott and

Luo, NQ]E_UYGPNW 10@?ccb.1.4: J3_S$}e]c&_@’@,sca.(103ﬂ%i6-, ba_graa@n_-zrm@uwml3_,cqlA9l9$,; t he
Intensifica on oL actln | nt mc_cs | C via Arp
activation }‘léléﬁgt &Y f1am ﬁﬁ&nc«l‘e\%r{?e'l AR Sy ?’%é[ 5%5 g@@&%?ﬁ%éd by
enhanced f of7ifdt,i 41996 , meher e rErsetirars iparts.ersuel lasrd aiel laisgothipd, i cand
.enhanced m OLY. .actiq\l | 4. ; r |l .Biaql.. 11: 38-47,
2001 Ml 18 %‘ftnsft}{leogftrarl Y:l%‘u R vy °§1%g%yg’%ﬁk‘lﬁp?‘o So%‘enko et

al ., J. Gel FoBieoin 1£8rndng. gagl nEYHEY. oRFPSieons atfed sixgmmiliei #§—fromt he
-cel | surfacerta@ilodd GHieIKelra! AmvIBRLES i e dTHRIY M R HnE et Rfaddimor

cells that is Linked t% Elhel,r enhanced capacity for invasive growth and 20
met ast asi s CRadic@ERegt PENAVIQLH n AR EHL SOOEIGRS 11 PR TEFOFPR Kassi s et
al ., Sem nansn&ancer Biol. 11:105119, 2001; Condeelis et al., Sem nars
Cancer Biol. 11:119-12B,,20Q1; .Price and Col | ar.d, ,Seni nars ncer Bi.ol .

11: 167- 173, 2001). 25 Th&Sp 8§5ntt'hiaﬁtv€ﬁ‘cr’rgé’ﬁt6%%}r ded Snét ﬁbl&g%trﬁl%&vglfuate
the actini t profteasesmpicumearttd ety vielberesguilngt, e ksyosagsts ¢ oxaleciamm
signals, TherAnalohddI® sSEhErN G JRAACRELSAALGANE! 9 i based on

t he i nmunoel’ectron g croscopi c studi es pre rein. I'n these 30
studi es we fEFPaTattouRd Hoemiay hlIshq df e R tdioasnesdec afsngaty

:cocat ed in m&ef&yh datﬁggl?gdxsm mldmlmmga@aamlqrrpa;&l%%ﬂtreﬁ&srrerrbr ane
ragnents generate roteol ytic cleavage is translocated to.the

nenbr anes ofonlfl’leécc 2 zﬂ’ﬁpl@d' %ee‘fipep%r%ﬁquc AR 0 E SIS &t 35

full -1 ergt h adal,s Wattenien-37 7,r gragde B3l apdadosmtius i ndi cates that only
proteolytically cleaved I tenin-1_s internalized. vi oysly, the
proteol ytic cl eavage i sTgl% %\%@8 ﬁ%f%fﬁ%@nz%%ﬁ&?ff%a% & 15‘%% f'equisite
for the intdremni-Aatirorchsf srhaal andrndne ddyerensyirc dangitieniis 1. As a
resul t of the nnA&alN | Gl LARIH N e GRIIDEUIRN hré'xje g Ade stihseqyent

internalization of I1ts transnenbrane fragnent, the anount of cal syn 5
tenin-1 in o RIIONS iSY SHAThridh Yoo Qleddinfe Rradn sirE@ehce, the
regul at ofy ivHdtienae toudter ad aplaasm cralegnenteid el agdiay el on
synapti c cal cium signal..ng is _decreased. Based on the har.act.eri stics,
the proteoi @iyti & cl""eealvlag‘ieS of* g:;l'f%%"l&ghq%ef?ﬁw iotfts pe%tq}o WiRlar seg ment
correl ates waim.a reduction of the cal syntenin-1nedi ated cal ci um bi ndi ng

capacity beneath the po%ta%)énﬁ;gé'rﬁr{@nwa%n% ref Femddia £xtant, of the
proteol ytic cleavage of cal Syntenin-1 provi éles a corra ate for the
study aimed at discovering proteins that are secreted

25 from axons of neurons (see Stoeckli et al., Eur. J. Bio-
chem. 180, pages 249-259, 1989). Their preparation has
now been described in several papers that are herein com-
prised by reference (see Osterwalder et al., EMBO J. 15,
pages 2944, 1996; Schrimpf et al. Human Neuroserpin

30 (PI12): cDNA Cloning and Chromosomal Localization to
3g26, Genomics, Vol. 39, pages 1-8 (1997).

This procedure for the cloning can also be
used for the isolation of homologous sequences of other
species, such as mouse, rat, rabbit, guinea pig, cow,

35 sheep, pig, primates, birds, zebra fish (Brachydanio
rerio), Drosophila melanogaster, Caenorhabditis elegans



15 cal syntenin-1-nedi ated regul ati on of postsynaptic calciumsignals. This
| i nk between proteolytic cleavage of cal syntenin-1 and the

cal synt eR{godniggsli at ed regul ati on of synaptic cal ci um si gparss@ancde
exploited for the establishnment of a relatlvely sinple assay for testing a

com 20 pound for its potenti al act|V|ty]as a nodul ator of synaptic cal ci um
signalling. This assay conprises contacting a calsyntenin protein
expressi ng ahd.s§napseeffoentag arvarpnafereél Ealrt bhe vetearsypamptwesenal or

synapt oneur gaogphepr egagabLan; HebitpAcPheseLoctedoaumnat of the compound in

25 a suitable culture nedi um or ter a suitable Eerlod of
i ncubati on, the progresEhefCefingrpuebegtide cFeavanect cabrpbnedfesd-

.full-lengt hb9a|tﬁ¥n&BB{re aéQEQhBeBSmé§ﬁ6§§eQaﬁngEaééﬂl mgrt RRedggpease in
t he fuII-Iﬁagth formof c Iséntenlﬁ g g i_ncrease _in.the two cleavage 30
product s> ShiPRgOEnBTAEGFBTaViSh GReacPirt. FBARPh2EARS FREBARASHr ot ei n
-and/ or the gendeétned abockeavage products of a calsyntenln protein by said

neuronal cell culture théaégdfﬁ ap §33H3§s°5f53§f$% ?85§g3c|ené§ of a

conpared to a control, rovrde neasure for
conpound i nadsdubat uﬁgdeﬁao§ya@§|lggofsequeaf:§yﬁpémthepﬂépéuaﬁlandoft hus, the

translocatigay %fletshgnea%%XQE%n'erlghEg' ng,dgEBLe LLemebEe zapepheneath the
post WO 02/ 22819 27 PCT/ 1 BOL/ 2 synaptic nmenbrane of the spine

appar at U8 ah@ed REsPTPRESTHAEI &PFoA S61-2588Ps PhafPec 9ERFE GRTEFERAPS More
speci fical | yngt ke @aeaeabquameatsl oFoRr @kbﬁl@&eatﬁét b@dyﬁ%xﬁ%beéﬁhmhng t he

ability of a _conpoun i nflyence th ay ntenln rotein
inthe extrﬁ@@FnEPﬁr ﬁa %B? nﬂc#$5IC§ §X§X§Fﬁ§gFag&ﬁ§|§ %ﬁﬁqug) al

pr epar at i onbef uzesly fiaps eéhfier purgoseur onal cell culture (e. g. dissociated
hi ppocanpal culture fro n 9 ltering
nerve 1o cells, 2nd Ed. @h%f#ég% ésgggﬁg %Q Ogﬁ&#é cilg ?hgsﬂégtg %Q

pr epar atliSoncen b?néﬁ?éséﬁe§tértéﬁgaﬁﬁgﬁénﬁé§oﬁ@§ ﬁPoﬁﬁ%ﬂ&ﬁn§Séﬁerodents

(nouse or @Rl k% abehle@ken on nbicgaer) t@s @aeec%tt@bhm@@taa@t ocol s
(for synaptosones: Phel an and Gor don- Weeks, gﬁ urochem stry, A practi

15 cal ~appr &SRS ERCOdHE ??ﬁ&ﬁ?@ﬁeﬁ?o§8ﬁé§e CVFgswWer PRIEE Y. .

1985, J. Neuwm@sthosk, sBB&ﬁ 2253bqb)1@ddNblon o8 theé comMpaupdrte t he culture
medi um of the synaps neuraonal. cel | cul tur ors . th ffer

Cont af ni ng. CRSTE0Tpe HGa R, PRI srabinks! drbqeblaindeds

separ at izn @httmee@@lelcm &o @h%)ﬁrmlte@@@tmlshownsy.ma@te@nemdosuml lprét ei ns by

sodi undodecyl s f%l & R vag ﬂzfa@ﬂ%zgﬁltl%e%%@@r%& nfbka¥eBalizat i on
of a full-length cal syntenin an ments t hereof Vestern_bl ot
anal ysis. can be desired dependent of the host cells used for the

expression of the protein of interest.
The coding sequences disclosed in this inven-
25 tion, can be used as starting sequences for the produc-
tion of sequence variants exhibiting altered function by
means of so-called site-directed mutagenesis. Such al-
tered functions can e.g. provide for proteins with longer
lifetime, i.e. slower degradation, enhanced activity etc.
30 The coding sequences can be used for the pro-
duction of vectors for use in gene therapy and cell engi-
neering.
The coding sequences can be used for the gen-
eration of transgenic animals overexpressing the coding

35 and the coded sequences of the present invention.



e) nmeasurenent of the relative anounts of full-length and cl eaved

cal syntenin. f) conparison of the relative anounts of cleaved and uncl eaved
cal synt eryg owhidiot he rel ative 30 amounts of cleaved and upglrgBvaHes2

cal synteni n obtai ned under the control condition. The present invention
provides sinple in vitro systens for th&®screening of drug actions on
synaptic calciumsignalling, which will be useful for the develop ' 35 nent
of drugs that sel ectiveThenoddiapessynaptes cahcbemisednébrwihbodf.—

rocays can FERoSrpEE BeCus R ciRe, I8 BerR BRF R P RRERa A Rl
synapse- f or feAYSBGREUPES LHFE PERPENitadNYEN&LPEN neurons or on isol ated

-mamal i an or avian synapgesaf$feabb¢d s¥HaLHEE8MBSARH BYyNARLOABH;ASONES),
whi ch can b cultjov t ed repared, respective relative ease. 5

r.p ly, with
The asseSsnBffCHFPF enBFgFéGI e ErERFRGESOFR %’&I PR Atn A5 1WEst ern bl ot
anal ysi s i ssabsebatkevel yssiampligeprocetutbecaprodict ithust e idesdesl,s

suited for highthrough reeni of | ar nunber of conpounds. The
i nvention a?glg el afa%ge;étg jér(f;)trh(;%l g grevteﬁgpfng%l%denti fication of genes,

termed "pathway genes", Imhacluatbeassspratedtiwt hreseatsynventaogene
product or wegattege,t@ eﬁfée@s@ofp%w@ﬁ#?%d%@ e ttgiée&l%fgl%!@t.i'a%at hway
gene", as used herein, refers to a gene 0Se gene product exhibits the
ability 1% BSrEELREESWPE tRec BIreprréniiRVEDtdeRe Ofr SdFTMenksy thesed suitabl e
for hdet ectiag Br Qb@ilnfgﬁso?tgﬂen dﬁ%@b@&kh@n%fn@&aﬁa@&tﬁyﬁqg @hd d@gfai fyi ngd
pat hway gene pr.oduct y identifying i nteractions hetween gene products an
D Al oyt e ERBGeREEp LB EET SRR Ho 2GR ARy 08 BE-

i ntracel | ul &icvdatr scseemtinanalssags dorexorpoandd dringticiceian protede gene
products whi.Gh_int e no e way
gene productog ztizl'rtl% ?%%g&g\#eé%v\v%lﬁ%ﬁOélﬁc\gggg%%%%eéﬁglrte%gg}r%t %z’a%%’\%gl;ceggafgs. 25
Anong t Hé t tAei profigingeOiodhenpiresemiy 1oy eafplopy ddrartde binding of

CO-i MUNOPT @&ichl Hidlh k@il & Q35 IiHKidNG 3R&190RW fHaGal i Y Qigh Lhadi ent s
or chromat ographic colums., Utilizing procedures such as thése allows for

the i dent i f P&athénPERSERENARY iSO pr dQuPPS tigvdes ddift idamedn/sdt8 pat hway
gene producishoaynde blsed sdphat@iel Mhicanghidabastiandanhderinitaiemste t o
the. am no aG G CRAToncE oP REAAAY GHE Frodit oy b Thda A ned |
using t evthnicpldsilwed AripRo\dn camptless igidisid Idoniaigs irhepaartticusiweh aas vi a
L e SRR 5 beyhe BB il o e
(amino acid sequence given in single letter code), of the
proteins of the present invention.
Suitable in vitro assays for the identifica-
25 tion of compounds which have an effect on the activity
and/or stability and/or expression of the proteins of the
present invention are for example in vitro assays employ-
ing biochemical or biophysical tests able to detect spe-
cific protein/ligand interactions and include e.g. MS/NMR
30 as described in Moy et al. Anal. Chem. 73(3):571-81,
2001, high-throughput nuclear magnetic resonance-based
screeening as described in Hajduk PJ. J. Med. Chem.
42(13): 2315-7, 1999 or mass spectrometry-based strate-
gies as described in Kaur S§., J. Protein Chem., 16(5):
35 505-11, 1997 which are incorporated herein by reference
in its entirety.



WO 02/ 22819 29 PCT/1B01/01 A2 49). The am no aci d sequence obtained may be
used as a guide for the generation of oligonucleotide mxtures that can be

used to &8hH.419r pat hway gene sequences. Screening made ppg/ afGARY | shed,
for exarrpsﬂgg 2}3 standard hy 5 bridization or PCR techniques. Techniques for

the generation of oligonucleotide mxturkds and screening are wel | known.
(See, e.g., Ausubel et al., eds., 1987-2000, Current Protocols in Ml ecular
Bi ol ogy, John Wl ey & Sasid laxpediewiYahe parddrER iPrventdens isAb&giede to
Met hods and o .Appld.catd 1990, _d nni,.s, .M _-et , S.,.Academi.c._Press,
Inc., New York)-. Ad#dlfrﬁloﬁ) I%/ﬁatrgre %%é(}’gﬁtr%ﬁll%ele’errp %ynéoisdtv\h]ilcme S’es?t}lsto in the
si mul t aneousthieddiamifliy auergpend patswriergends asd ot boutnithe pregteei n

dnteracting Wddhid ¥ Yihdd %}Hé‘_zgﬁﬁ‘ze/_jo[]&%ﬁexT 1R} hpdsHancl ude, for

exanpl e, gr obing expression |libraries with a |abel ed cal syntenin protein,
usi ng thi%s RRBEHIG seopemeroSi flamEenithel e | tha AP a/ek kiorpdeof

anti body probidigatfed arbelsl gtdbt h&m@r@ﬂﬁg&mé&ﬁrﬂl@r@w& nEe{nkiad, \gm Q:!héjgt ect Is
protein interactiqgns in yvivo,.the two-hybrid system.is descri,beq.in detai
Por 11 ustr ASGHANG H YOr Syt (AL ST BV AL i A0 b <
syst em has bEen lddsorathede (d@hakingtwith i cttrars MdetweerAcad.l Sci. USA,

88: 9578 25 | | ' Ral ,
ity B b AT s MO GO AABET be BB ha
encode tWd HEY dh crtetorlagnic comst sl afl tireotBNmMDi ol He dedsiym-of a

transcripti oferfG] i3 MAL o1 . OF 0L8] S ASech 10, AN Q81 N.arRN¢he ot her

consists of the activator protein's activation domain, fused to an unknown

protein thatSYESHdbod IRA A EHRE iffth MR e Eiiitdd i9fto this
pl asm d as parisafved chiNtnd | &¢ Bd Ysedilen @t f.SsibithSa Bt End raansdrigamebd nto a

Straln 35 Oful s uatal SEEEISRAESS, SHEU P anLIBL EOUAIS AL S PorLer
sites. ELYhercidis iaminota¢hd mayroixi81d Gmserved tryptophan

found in the Arp2/3-binding domain of most, if not all,
of the currently known activators of the Arp2/3 complex.
In the cytoplasmic segment of calsyntenin-l, this motif
is found twice, once with the amino acid sequence

20 ..MDWDDS.. and once with ..LEWDDS.. (amino acid sequence
given in single letter code). The cytoplasmic sequence of
calsyntenin-2 contains one ..MDWDDS.. and one ..LEWDDS...
The cytoplasmic segment of calsyntenin-3 contains a sin-
gle motif of this kind, namely ..LFWDDS... The Arp2/3

25 complex plays a central role in the regulation of actin-
based cellular motility, by regulating actin filament
growth and branching (for reviews see: Borisy and Svitki-
na, Curr. Opin. Cell Biol. 12: 104-112, 2000; Pantaloni
et al., Science 292: 1502-1506; Higgs and Pollard, Annu.

30 Rev. Biochem., 70: 649-676, 2001; and references
therein). Arp2/3 activators containing a similar motif
with conserved acidic amino acids and a tryptophan inclu-
de human WASP (Abbreviation for: Wiscott Aldrich Syndrome
Protein), the related human N-WASP, the human Scar/WAVEL

35 proteinsg, and cortactin, exhibiting the sequences
. .DDEWDD, ..DDEWED and ..EVDWLE, and ..ADDWET.., respec-
tively (for WASP, N-WASP, and Scar/WAVEl see Higgs and



PCT/1B1111111G i 2 al one cannot activate transcription of the reporter gene:
t he DNA- bi ndi ng domai n hybrid because it does not provide activation
function \gpg@.h aﬁ gactivation domain hybrid because it cann@irhpe@lik@e to the
actlvator S 6|n Ing 5 sites. Interaction of the two proteins reconstitutes
the functional activator protein and reults in expression of the reporter
gene, which is detected by an assay for the reporter gene product. The

t wo- hybri d Bgsilendor Anshat BdvneBhodbémgy700 64§-b26us@foio Soreen

acti vati on 9FBADCLhDLBE! B3uhaT cPr ol €l NaLhAL 10y ST A6by Wi b1 asgabayntenin

gene product, herein al’so ca e known "bai't" gene profein
genom c or éPRA) sefhendesporipnpe hsbhet eonaermrRA éﬁyﬁﬁpﬁbaanaadtthatlon

.domai n. Suchg3akbbhtanyiang amﬂhésab9d35féﬂcﬂgbﬁgBabEﬁ@EhQ ahat Rephakt gene
protein fus%d t o, the DNA-bi ndin mai n may be cotransforned intQ a yeast

reporter °st HpﬁtlaﬂdlPhécFé§uPPgﬁﬂe¥%éﬁ%%%?nﬁﬁ?sbﬁﬁ? gemereEERERAf BY t hose
that expresgitBediepecker mgeagendbeseocotoptastimy (beupor eti ad. anﬁaLhe

l'ibrary plasm ds.respan 20 Bi re r si.on

i sol at ed. r%eaﬁg;cgﬁﬁaﬁag t%gﬁ gQGUSQQBEg géﬁ?|$§9 geSrHPgaég encoded
by the |ibraepipl a§nbash Ebe exappbphaandndothbytwayaminblactétrea; -t he
bait gene naﬁegepegeegelhgteh@ LEGbOboRM éhhehe'gshaﬁﬁéetraﬂﬁbﬂhhona"y

fused to the DNA enco i nd |ng omaln o protein. A
cDNA |.Hﬂar9foF0¥HéC§én|rﬁﬁﬁétﬁdohvmhheh BEEt efn3TrPR4AB PAnEiAgt 3Rt h bait

gene are tOAbgz¢3Lﬁéagat@anaaelﬁag@1 éﬁﬂzaﬁibﬁdsA&QUEhEQEYAEbQ?B'Ced in
the art. 30 A corg g to the part| ar ,system descri bed herein

n
exanpl e, thECEBKA PFaBﬁPﬁF&nﬁa§e5égFﬂgeFFeH Enf¥taPyashor T G¥h1%ﬂgt t hey
are transl aintorakklliiaed stionahe aetnvealﬁmodothenlateEAbéloﬁhbf li brary

Ty be oo UL anaLaLREd Aona M 0-LNG: bR LygepecGRLA Lysli90. PLasTd ( nto
yeast 35 strarn-which contai ns a racz gene dri ven
cont ai ngt5t h&éotalL 4suchi vt ogewsbqfaater. AQEDNKlEﬁeodedenotelﬁctiused to the

GALS activaiigpy demehd abpal3 c@ﬁb@%&Z2§18r§é18§7&hﬁg%ﬁéé$§€% bEEEfaCtS

with bait gene will ,recgnstitute an active GAL4 protein and thereby drive
expressi on oF the Pioreddng. cesraAreirami & ﬁtéYBF§§stF&EZmﬁHPrBEedéﬁécted by
their blue e@b@brsntbhth@ra&eﬂ@&t@BnngatheTh@pQDNAa&aivhh@@sbﬁaau srified

f th d te the bait
g;gglinEZEa rﬁbn§F6ﬁ§“ﬁe e%ﬁb%ngﬁwgzﬁeggg 3%93P§ BF%EF?EEdOFntPﬁe art.
Anot her 2tet Rbd femidiysddwer engepaehwafFagenesti sleuc@hystiod . evaeSS|on
cloning. The1e¥BAesR0N 20 ."Ac2vEBLAHrBhY 3" ki eh® 9t ARe" +RCDNA

encodi ng a nol
generatlon of new actin filaments and the branching of

pre-existing actin filaments (for reviews see: Borisy and
Svitkina, Curr. Opin. Cell Biol. 12: 104-112, 2000; Pan-
25 taloni et al., Science 292: 1502-1506; Higgs and Pollard,
Annu. Rev. Biochem., 70: 649-676, 2001; and references
therein). As a result of the enhanced cytoskeletal dyna-
nics, the cells generate and/or retract plasma membrane
protrusions, such as filopodia and lamellipodia (Borisy
30 and Svitkina, Curr. Opin. Cell Biol. 12: 104-112, 2000).
This enhanced activity translates into an enhanced explo-
ratory activity of the growth cones, the growing tip of
the axons extending from neurons as well as enhanced axon
growth and pathfinding activity (Hu and Reichardt, Neuron
35 22, 419-422, 1999; Suter and Forscher, Curr. Opin. Neuro-
biol. 8: 106-116, 1998; Dickson, Curr. Opin. Neurobiol.
11: 103-110, 2001). In the dendritic spines of neurons of



that physically interacts with the protein of interest froma cDNA |ibrary
contained in a eucaryotic expression vector. Over the past years it has

ener ged rful method to identify the binding part$ ARl 6@y
differenaﬁog protei ns and ot her nol ecul gs (see Sinmons, g C(onlng cel

surface nol ecul es by transient expressi%% in manmal i an ceIIs | RL Press at
Oxford University Press, New York; Ausubel et al., 2000, CUrr Protocols in
Mbl ec. Bi ol FheTaenbnalaseryousheyswemhybhpdeshanentlt dxhaviogi e§, ago it is

the preferregnt echapbagy E@sd?&@cinpéﬁtEhBrBéQEehH metgm@e9|0ﬂ§1tﬂ t he
extracel lul ar conpart nent. e version o is described here in

hi
detail for 1T HSFRaRR¥nTEAPY3ER hHoe ?8FPPPEP9éFF nSh?H@ 8Rpr B8%i on cl oni ng
_approach ingdkyvesicad pebpbrutesonfatHéospptiel. f Asaki oonségaepeobethehat

w il be gsed for. screening.crea n of a cDNA,ex L essh on Librar lLron1a
oul t abl e neRAESVBABEEE, BERPREES: PO ek e lub Rt Bi FRR L mak b At

.term nationrefl {Begpdskti aé. pomrendhaueaxpseis.QBI|§aﬁd7bnﬂéﬂactHa@ -Wi th
e Arobe Shehond At i2oSLR0! 93¢! 9RE- H9) ! AG0bhCyEPNE, Ofcl BRcL! 0and s

found. The sScreenin expr essi on raries i n curture mammal i an
cells is nn?@olaﬁéﬂr8§§ tﬂﬁﬁoth§0@§Feéﬁﬂn§u@ﬁ §a§H§§eN@ﬂr95§én1@ library in

bacterial cgkbunes, hbon¢qumhe§ohhﬁeaﬁaha&|e@uugn ehet harphasiidabNA WO
02/ 22819 32 PCT/IBCH/OI% i of th %P ﬁaones in 2 cteria, its

i sol ati df afB PhedStbBedd ﬁPeFFa ¥?@@?F8nlp GoHaM8l PER248| RPECLBR-
expressi on. tYeh, resuitki 4n eel bahasvel aal&OﬁocéﬂhSy aheati deahchosts for

sai d purpos se. C r ng | tion
products co ?gégﬁ %Vrgﬁbg %egDﬁ§¥§%E9P§t§¥ % %éggrﬁgg ngﬁggfoldlng of
t he protei nsarl aSSlpm@ﬂﬂangﬂaaLonaﬂ ﬁnhaﬁpeétmaggamnryh90éxva§yel|u|ar

conpar t ment <ﬁe&eeahbyxo%%rp0%§bﬁag' &m&oB%&' gA 1t h@epiﬁbezb@% the -

screeni ng of 8 CDNA expressi on rarﬁ fusi on t he “prof ei n” of
|nteresﬂ-mniﬁnékk§PFﬁe Hﬁé§ph§?é§eB%P anééan9&n§5Le§@PO 1§§9k°E§P3063

185- é94) Qbfahgne Dhoﬁﬁﬂ%t@§61(A5k5h884@ﬂ?E@LFQ@@mq enz&y@faghaatbﬂ that
can be used to e the fusion ei n_w [ sen

variety of §&9§Fﬁgﬂ 5PmA% &ngég grﬁﬁgﬁtFPa%%$ %?ﬁeﬁogolutlons or
!n Situ detehhhg&s Shec aigmbitbodi estdgaicys o fARuaoer aeaﬂbabhat ke
'”"“”O'Og'cgk %%§9§§ %%eﬁ& éﬁh&ﬂ%b&”cg qLeiy E%raEEQaB@%%'QESWtEOE he

production usion eln eUCAr yOt 1 ¢ expression vect ors,
such asiﬁbDNR@a§t2@1§~dﬁa@ﬁ@§@tha suﬁﬁﬁbﬁ@rSBé@@@§€ Bﬁ@llnﬂérﬁarlon of a

95, 2001; Kassis et al., Seminars Cancer Biol. 11:105-
119, 2001; Condeelis et al., Seminars Cancer Biol.
11:119-128, 2001; Price and Collard, Seminars Cancer
Biol. 11:167-173, 2001).

25 The present invention provides methods to
evaluate the activity of a compound to selectively regu-
late symaptic calcium signals. The rationale of the
screening approach presented here is based on the immu-
noelectron microscopic studies presented herein. In these

30 studies we found that full-length calsyntenin-1 is almost
exclusively located in and beneath the postsynaptic mem-
brane, whereas the transmembrane fragments generated by
proteolytic cleavage is translocated to the membranes of
the so-called spine apparatus. The complete absence of

35 full-length calsyntenin-1 from the spine apparatus indi-
cates that only proteolytically cleaved calsyntenin-1 is

internalized. Obviously, the proteolytic cleavage is a



calsyntenin with its ligand may be perturbed, if the binding site is
| ocated near the region where the AP tag is fused, tw constructs need to

be genera@gqnbgh9each fragment of a cal syntenin i ncl uded iPeTiBe/SGELEN N
pro 25 gram one with the AP tag fused to the 3 -end and another wth the

AP tag fused to the 5' -end. The fusion ptoteins can be produced by
transient expression in a suitable eucaryotic cell line, such as HEK 293T
or CCS. Thepwnerkeupsegeefopr ohei hatarnralestedohobfexanpkeahpmédbrane bl ot
30 anal ysi s a assa | syn are
expressed |%é eﬁggngkt%%§§§§¥eﬁg?ﬁg béglé rﬁ%@ﬁ% %¥ %EEeBﬁBEg g%%&s
probes may QéeﬁéégedofoCabSMﬂtﬁglnolcahﬂuﬁé@ @ﬂb@egy@@tau@@eané@@@npal

.neurons. Teéibﬁgoﬁf1EEetEéHQﬁémB&éﬂeCEEBB&%ﬁtne%h%némEhﬁ%‘%Eh%51%§nbra'n
regions or with tissue slices is also poSsible. To obtain a control for

expressi 6n BRATBI AdiRgtBRpBPEREXRAPERE @@@9§ﬁ8§soﬂSsQ€F§€é§eﬂP &8n2e in

WO 02/ 22819c383sB&hENBO) /cﬂ;élr%alaebkgdmmué@c&am eXer estopnagaaior. Use
of the endogenous se ret

c |8na and igﬁe ce. ofa? calsynten|n
or AP, togeffidhe Rﬁtﬂ t & ENW § 6ﬁn%ein§VP5Pt Ctﬁ@ Pl PéP 2 r-BYs *4t i on of
the fusion gecteamednd its se 5 cretion into the culture medium The vector

Uhus generated is transgecladohnigolhechunan, eabLyoRLe Khdngyopebl Iine,

HEK293T, using the cal cirum phosphate trans ection ne anot
transf edfi ohYFeEhedcavask aé ep sYR&ppiarilodnod tlsi patgaciedAulay mg—

condi ti onedmgﬁel BBrira18@kkeqiel & fedareidhl F thaneh8shneRnihhe amunt of
t he express rotein s, est ed by neasurkg the AP_activity in the

mat
condltlonedmﬁggﬁﬁﬁg ﬂaéﬁﬁﬁmekéﬁdéﬁﬁdpﬁpéﬁé&y FrGRtHs thE BeSESYRERbuf f er

cont ai ni ng the meinbbbﬁesutmb&ateref ARe Eheeorel oF tt\heobr_wéol@rt\ief si on of
t he substrat ional .to_the ct|V|t rel Ehl% en% ne. Since

AP converts ?ﬁgxagﬁsgrate | %eglgoFoPrB ﬁs a c 0SsSi o measur e
it specﬂﬁofgaéﬁvntenahky-mﬁﬁeaeﬁgregsedagn@mewﬁsp@ﬁ@sah@@tnesp@dCDWHVEStern

bl ot anal ysb%gﬂé‘lgg @*h&%' i&hﬁ”%ét@@%hbﬁ%bt%%l%@%tleé'?rag-Eh‘6’% defle appar ent

nol ecul ar wei ght of fusion protein"my be determ ned a control for

its |ntegr|FVntEBé&r}o?Fé é%ﬁréééﬁﬁﬁt@Péﬂ‘ﬁg“F€H@FF§%r§9§G@F&SPeOQNA sour ce
for generat kpgapte BNAallchhar ¥ighhes22a0RNAS epaedicee e Gdles watem-n

Cyatom i ncldGEEREnE i Ut G118 O SLHe SHIBHOL ARARY. EomSRoh S0t SRl
st ai ni ngoof poromnse fbmilmss@@n:leumad.oatltumd:ﬁ s @amdulenior bfgw on in
e by &1 NeiB0LaN%sBhe 2500, 39 Hie. MALCHLI-RY Homp MR Wrcaddislly o

plausi bl e to assume't ve Ilgan is e presse
regi ons whercélgyagemim moﬁepnoﬁecpnfeIS§lmc@tn@d SYP@HS@S‘thtI‘mlglghW-hem s the

di ssoci at ed rﬁkﬁﬂo%'mmcuq%'drec@&t Wr 89yt dnRRared [SdhgretRe-dybnpiindi ng
of the prob%§ §Q¥%€TJ% wf%h a preselected amount of the compound in
25 a suitable culture medium or buffer. After a suitable pe-
riod of incubation, the progress of the proteolytic
cleavage reaction of a full-length calsyntenin protein is
assessed by measuring the decrease in the full-length
form of calsyntenin and the increase in the two c¢leavage
30 products. Measuring the degradation of a full-length cal-
syntenin protein and/or the generation of cleavage prod-
ucts of a calsyntenin protein by said neuronal cell cul-
ture or said synaptosomes or synaptoneurosomes, as com-
pared to a control, will provide a measure for the effi-
35 ciency of a compound in modulating endocytosis of a cal-
syntenin protein and, thus, the translocation of the cal-
syntenin--binding domain f£rom the zone beneath the post-



35 assay is carried out according to the foll ow ng protocol. The

di ssoci ated hi ppocanpal neurons are shortly prefixed and incubated for 90
m nutes Wyhhhhge buf fered condi WO 021 22819 34 PCT/ | B( 1pchABéi®deda nned
medi um cont aining the appropriate probe. Subsequently the cells are washed
and subjected to a short pre-fixation. Ezﬂdogenous heat-sensitive AP is then
i nactivated by incubation of cells at 65 C for 2 hours. The 5 AP inserted

i nto the fusivwregrist eiemPianead -SialdmmndprensE s #od vahafst.ethehi s st ep.

At the end thesceld Soarse ng%;&&,Mg hedhe ¢t aélramsbuffer containing a

substrate that can be converted by AP _into a col ored precipitate.
Therefore, the cells thdfor&Fness H oodilabultda rﬂftesﬁnr?d§nl’@nttﬁ8nppéﬁe' are

.stai ned bl ue;iddie £BNAH d$&ieﬂf&&ﬁﬁiiﬁl tHe aLXPIEs GOM IddaRyndan be
generated_from obtained fromthe b aln olf an adul t rrquse ,or .rat, or

human by & st% S eCJ(%aeVea% R ah Aybti expres
25 sion vectexttsrdosl vl mesisd et uort}qﬁlctah]e éxﬁsﬁﬂrn)enmtcmr&i&uselﬂrs i ncl ude

for exanple pCDMB (Ar uff Q%P%%%ﬁ 7 P 0o Igatfller“{é\?%eneﬁ(%onaQSA 84,

8573-8577) or, nore r ecérit | ZI’IVI tsryog n gener ati on of
the library, caik i Gt ysrent ba:{g s dvm@@ecbdmmmpqﬂ wedwnee (fswm e. g.

Si mons, 19930y s MG 0k AL %x}’aﬂ{IQﬁomr@E'é’P a $dNA XSSP hdrAJY ary can
be divided into apprngm mat el pools with conB%em ty 1000 - 1500
e

col ony- f b m ¥/t t5~ (Efu) ]Hirl[' BB@FS EaERr 6f9EneMPooPE i 31 pPERRT out for
exanple in ttfixpém,at@reﬁ&ﬂl&oaaﬁ:fsymptwmafr@&’m;ﬁ&xmlﬁtoesomﬁg er 36

hours, when the onles ave r ach d to dianget bacterla
are washed f Jf)?ﬂ’t e}; %"éﬁ%rﬁr A rt ofblﬁ%m?é’& Cﬁc

suspensi on ccann ﬂ)xiagemn()edlmmm @émmhmmmmmé rbfzcan Eamapﬁammrae.qa for
subsequent t Jp&Pﬁé for the
i sol ation of t pl asm%g%\f&?%ﬁle&isexgﬁ% e’ (}%%‘ce S are ran S%ed wth
the plashbd CEN‘\ FPPTeRENI RISl EEDNAEPEhEENGPPOBEYTAREMaSt er 48 hours, when

the cDNA fragieMSgahSreXpiessed; 1d@y, afe Nasteskon Shezﬂlfdﬂ?&%)nd' ng. The
efficiency of the transfecti gpll and 35 quality of the St%l ni n reactlon was

al ways control | ed by traMsf TPk 'S SIP M &pilin-z
and st ai ni ngnedidhese ilomt s ahamed+ Somhidy | heukerowh dnmlmgltux\wdﬁ/tzﬂ819 35
PCT/ I BO 1 éﬁ%@é@ffer containing the suspended synaptosomes or syn-
20 aptoneurosomes.

c¢) separation of the cellular or synaptosomal
or symnaptoneurosomal proteins by sodiumdodecylsulfate
polyacrylamide gel electrophoresis.

d) wvisualization of a full-length calsyntenin

25 and fragments thereof by Western blot analysis.

e} measurement of the relative amounts of
full-length and cleaved calsyntenin.

f) comparison of the relative amounts of
cleaved and uncleaved calsyntenin with the relative

30 amounts of cleaved and uncleaved calsyntenin obtained un-
der the control condition.

The present invention provides simple in vi-
tro systems for the screening of drug actions on synaptic
calcium signalling, which will be useful for the develop-

35 ment of drugs that selectively modulate synaptic calcium
signal without producing side effects due to modulation

of nonsynaptic calcium signals. Assays can be performed



partner semaphorin-111 fused to AP. As a negative control nock transfected
cells stained with both cal synteni n- AP and semaphori n- AP. All the cDNA
library pRglys5ae be screened in triplicate. 5 All the posichjilf/RAgeY S can
be subjecteg to the subpooling procedure. Fromthe back-up of each positive
pool 50~plates are plated, so that vn ed8h plate about 100 cfu are present.
When the col oni es becone visible a replica is nmade. Both replica and

oxi gi nal pl atre 1Aaridice symehtad-abrimiriderulivdded b eehokildar eachnwiaH anet er

of about 2-3 nmm__Then the .bacteri re shed from_the replica plates and
the plasmd ¢ i %Sol%t é‘(f.o(i'ﬁeﬁ?(%rr? ét}mr?a l‘51|cr)'| atesVaxéd %’tyé.‘r et At (fé)"f or the

next round ofaldiesheomart.cstresCO8 chinap taneutrseoneasdns futadd csitt e he 15
i sol ated DNAARL AR! o dbkhalRed C4 Meldd iRRISAMR RO ANCR Bl hvay

gene has been identified and 1solated, It nay be further characterized as,
for examdpl EhediPESREFRE e FhPrHEPNdis fdsayams Pfed &2 mBuct s of

pat hway genaseriay Hye wesfbrirD BTt B4 aane 18X Rl essli= w12 Lahshdt enin, as
defi ned herein. ernatively, t e§ro eins identified aaz rogglcts of

pat hway gend¥ We fedls nﬁﬂ% e tE”r‘?e A5156tYe d1Sy 1598 &8 a‘d\??é:a Bt a

cal synt eni n tnbuzfhpiute geesadriiing dfhterlralder atuntierofo fi enigansienbr ane
fragenent of a cal syntegin with it.s _calciumhbinding cytoplasmc d in.

Al ternatively, the prot gilhr%s lfla’eerrllttllfolneglasg prreg lti%fgs of %ﬁgﬁﬁﬁ@sy fgoern%gpenay be
used to hbduldae ithedtifdruaicassfes hdaralas dmpaditnwdivn gedorsdi n vdfich

cal synt eni n 4k 3 HNAULSE WAL MBI GRS JRANWB6ARNESHARY dhensel ves
be targets fqQr nodulation to in turn nodul ate cal syntenin protein function.

The conpoundd§ dERGHSEESIn Rt eRLiGh [exdemoh dhensd aaie alRathisay o
seljef:t ivel yfgmdaﬂ atess td@dlaqfe”réiin/,i txselmirs-ﬂ &:ﬁ|aS)dHrﬁ’livﬂ1cF§dé)tgﬁrnal qsar@i-b

nodul ator o nap .ti.c cal.ci um.si.gnaling. .These canpounds . nclude, but are
not |inited4%%; e@%ﬁltql%cﬁ ggﬁﬁ ca%’gcéﬁlté)s tzﬁrarcegﬁ‘flar@é % ﬁ@lSW%%lQ 36
PCT/ 1 Bl | 13 Ofe@e poidawdtyt i c activity of the protease(s) that cleaves)

cal syntenin proteins i np&]gg ul I hj nd the
extracel lular part of a cal éﬁ%ﬁ%ﬁ%dﬁ%&%&eﬁ%tﬁd dt%ee%ggh%sn%ljﬁaetlgi t he
suscept i bi | iREPtsFirg igHienARtEMTE 303)F dieislaygst diaol igant isfvigvamge and/ or

i nternal i zatdQhwaiplRaid %ﬁ:&d@ét@b(}ﬂ SR e F iR SFRIEVRE (s PdRlasm c

dormain of a calsyntenin protein a nodulate its affjnity for cal ciumor
s capaci t\Fe BERAHEFS A S e IG8RS RHOBIGH (SR of a
cal synt end n god eprodnekslanapded adre irtSrdddlendctiy o Witdh smeniinrerEecul ar

| i gands, suc t fd i n..as qQt el tg){vay genes.
These corrpou‘_gr}:dgasnaléé%sﬁean%ﬁuid{efaq%&e{%%rﬁotﬁﬁ%m%eﬁ% (ér%rét}%fé’e)&f cVHgim d encodi ng
a cal synt eniimyerac widdd sonvlkepwes genmalrpiss tsamerkdsen o thwaeof , as

wel | as 15 s §Rsfiudi PRI ®ehd Mddids Ralich GBS Sl Nest &t

anti body, and pol'ypeptide nol ecul es and small inorganic or organic
mol ecul es. pathwdy genes.
25 Among the traditional methods which may be

employed are co-immunoprecipitation, crosslinking and co-
purification through gradients or chromatographic col-
umns. Utilizing procedures such as these allows for the
identification of pathway gene products. Once identified,
30 a pathway gene product may be used, in conjunction with
standard techniques, to identify its corresponding path-
way gene. For example, at least a portion of the amino
acid sequence of the pathway gene product may be ascer-
tained using techniques well known to those of skill in
35 the art, such as via the Edman degradation technique
(see, e.g., Creighton, 1983, Proteins: Structures and Mo-
lecular Principles, W. H. Freeman & Co., New York, pp.34-



An.y of the identified conpounds can be adm nistered to an ani mal host,

i ncl udi ng a hurran patient, by 2o itself, or in pharnmaceutical conpositions
where ity fpf with suitable carriers or excipient(s) sETd8HRS662
therapeutrca y effective to treat or agglrorate a variety of disorders,

i ncluding those characterized by insuffiCTient, aberrant, or excessive

cal syntenin activity. A 25 therapeuti callﬁ effectrve dose further refers to
t hat anount 489 -t feecempoandcidf teauencet obtasnkt mavakel bsedt R8naof

synpt ons asgggisal edrMhid §@9I&rqlt§%derfsoﬂeembq@e%ﬁaer nr‘lekrtwlaet kagtand
adm ni stration of t he conpounds of the instant application ma)éCEe found in

30 " Reni ngt 6@%s PPhEFRECEGt FERISSECitoMkc #& LTYREC KePFhERSHNERG o §§¥#on, Pa.,
I gt est editihas. médeunbeeclebn@uee_heer S foRY ekl bE/O@Itbhﬁl«ifrﬁl gisent, |
aberrant, excessi,ve ca t enli proteln ac \llt na tIOI’l severa
e o o Sk e SRR o i PEE RERrRASER MRt hp ks £5e 2SRl HeREERS
.undesi red ma.yonabﬁooﬁeg&m@dieaite«ﬂe/mubrt@armym@nrsnrmlwgt )a_reByre\A/ay of

exanpl e, y of u di sgrder d [ 22819 37
PCTI | BOL/ Ol physr g?é %ng télt%tel?%\r%hreghgﬁ %gi tre§t9§3 v%noto\rq\ot ﬁgel%corrpounds

of the inve/ensnPratbged shin Moéeﬁ?@tlalf ﬁlltoé@gﬁfo goyehWatleive &diSe8sder s such

as schi zophrgri ayet $eRLES SN pole lﬂr@t%oq sdi 0EAIRER TUC MeATofkzheEer’ s
di sease, 5 stroke, and acute head i.njur acute or chronical ,headache,

hyperten‘é’i 0APPARAF2 I BEr ditQ° G A dS oM. &Eh&r -opiSns AFRRSTHE! ude di rect
delivery of perzyne Twhi.¢hNeas vieaan .pr oduced and purified by geneti C neans

usi ng the cloned gene. gﬁerz |sot0L ¥ xi st_and ma utilizing
a cal synteni n sequence. ‘P ¢ udeH%? f)ﬁg PRV eRti Sm r’rﬁ\y’ve e g gned or
admi ni st er edefsonl tt iigrsméles@emulrt(artqousl fi Gemes iddmpduios edmpaitdesya nucl ei ¢
aci d mol ecule, dNGhyding fy ﬁt@@%&‘o’%e’l ai@lt%?.‘c%cﬂ‘cgﬁfgo%"c%“aocal' érnrm‘y be

linked to a regulatory se 1 uencé which is specific¢ for the ta
ti ssue, Huchkersn gensr mredugtindiess srathosisc ingluge, hd@s WwredRlgre known

in the art Iﬁi@lﬂi@ig“%:&ﬂi%%%ﬁﬂi 1Mt iidy Fadh al 9%he 1490 ca%%tem% Suppl 4:
59-65; Dahl er et .al 1994, _Gene, 145: 305-310; Di Mai.o .et al %6224
Sur gery, 11@?&@1913‘1526‘%%8 ﬁ’éﬁﬁﬁneﬁnala maéé‘r%eﬁlﬁag r &R 5586 4269

Harris et alwelll%®bwnCarcdmigide (OSU@pitibddyl @2bhlits oﬂ?étaﬁnbrdgzergt&tl al .,
Proc. Nat'1. %%%%1 %cr. USA, 91:1460-1464; and Xu et al, Exp. Hematol .,
22:223-230; lI%’rr amet al., 1994, Prog. Cin. Biol. Res., 388:361-365. The
conpound& of the z5 i nvems @N%W%@%W@W%@Mcmesm éntey-di r ect

inj ection toddose S_Llnt %&v&orm@%-dﬁmr%ew&renvsqg e iqRe i@l nervous
system shoul d be able to cross the blood brain barrier or_be suitable for

adni ni strat |d£ﬁ¥ad3l IfoCaliilAdt S 57 Ean ARl Angidal &Y e Lorgditds of the
inven 30 ti ajiom «d‘m:ar ergddiom tdd rtlt:he s»yaaﬁdl arassstﬁemnd@cﬁeae&ef ul in the

treat ment of ascul | nf I g i re f
arterioscl er%\sﬁr . I oorf g:%ga]dpl as y, attrTh cra;’j‘égats‘%ec [%/pﬁcar drtgaﬁoi B
i nfarctizm, S\E@s?dulaaxd aa:lqmmmcmﬂeﬂwmlablﬁrrﬁ}my CJ&J&eqionImJn:ds whi ch

re 35 main witdy n dhg dlyodst ream may be prepared by nethods well known in

the art including those descrlbed nor.e
Briefly, utilizing such a system, plasmids

are constructed that encode two hybrid proteins: one con-
sists of the DNA-binding domain of a transcription acti-

30 vator protein fused to a known protein, and the other
consists of the activator protein’s activation domain
fused to an unknown protein that is encoded by a cDNA
which has been recombined into this plasmid as part of a
cDNA library. The plasmids are transformed into a strain

35 of the yeast Saccharomyces cerevisiae that contains a re-
porter gene (e.g., lacZ) whose regulatory region contains
the activator’s binding sites. Either hybrid protein



W O 112/22819 PCT/IBUL/U CCr2 38 fully in MciIntire, 22:2-13. 5 10 15 20 25
30 35 1994, Annals Bi oned. Engi neering, Pharmaceutical conpositions

sui t abl e \{@f4% i N the present invention include conposi pepigpiwhenei n the
active ingrecfl ents are contained in an effective anobunt to achieve its

I nt ended purpose. Mre specifically, a ?%erapeut ically effective anount
means an anmount effective to prevent devel opnent of or to alleviate the

exi sting syaptoescefinbheastbjvece baangctripited. obettdeninedcirterobenies

ef fective appunbalsiuehhoMabhhlyt Ropcanabibblieok ¢ bRR Sl lgdvile he
art, especia Fy lﬁn?%gﬁt of .tﬁle det glbﬁlzeg gi,scl qure provi 3’?& %ereiln.e For
any conpound@chsEatiant henedtirsdasf the prFeNATaRn CeaaifedaEid &ary
effecltlve dgéﬁséaﬁltbgaﬁ?bltnﬁlb%élg,&bt ical !t)ﬁe}‘ &@Ed'iﬁvlﬁJt'orOltH Bﬁ&ﬁii@l@sa)’_& Ff)r _
exanpl e, a dose can be fornmul at n ani mal nodel s to achi.eve a circulating
concentrat i Sﬁtﬁﬁngénf:ﬁﬁtacitﬁepw?gs t%‘ﬁe%WESQrPFﬁénﬁo§§%'telt§g%soft e cells
show t he desunhedieht@ctekisatdet eroitedd amndceksudils dre exBredsdimhofat i on
can be used,{o nmore_accurately determ.n ful, doses i u S.

t her apeuticgﬁﬁyrgPngFFvge&%ewg% glr s5t ge;é%gﬁ:%éin‘%a’nta%ofa%%g%%otﬁ‘r?d t hat
results in zepbrbeat peneobrogmotons or a prolongation of survival in a

patient. Toxicity and “i*ﬁ%al‘&%t—hﬁb?:ﬁfi SIS o oPUGRICREOHALS ERA oBS

i
determ ned by standard pharmaceuti cal pfocedures in _cell cultures or
experi meft aP@¥nPRalsede £Q. SHEGLTdECEANRTLRG CReaipsd e ivssdaret hal to
500 of the pepubahsORhadnd nitheakbGifihha dessyhitemipedrtaldnodridgetive in

cffects 15 PRECERoPARRUCR] ITIORoARP ChA RS SRPICEeRtr ot N Tt o
bet ween LD5@eanciEDSE. cOMpcenpienwisisc magx fiebiffusieidghtd Hdveag@at iendadh ces are
Ot 5 can B Shegctt At GBI RRcEE S 1SSl AP N A T e
dosage of5 sesisodédmpoandywiiniss ofr dher Sgliy wens pretediydusgeditrc il i ng
concentra pNa-binding domain may be cotransformed into a yeast re-
porter strain, and the resulting transformants may be
screened for those that express the reporter gene. These
colonies may be purified and the library plasmids respon-
20 sible for reporter gene expression may be isolated. DNA
sequencing may then be used to identify the proteins en-
coded by the library plasmids.

For example, and not by way of limitation,
the bait gene may be cloned into a vector such that it is

25 translationally fused to the DNA encoding the DNA-binding
domain of the GAL4 protein.

A cDNA library of the cell line from which
proteins that interact with bait gene are to be detected
can be made using methods routinely practiced in the art.

30 According to the particular system described herein, for
example, the cDNA fragments may be inserted into a vector
such that they are translationally fused to the activa-
tion domain of GAL4. This library may be co-transformed
along with the bait gene-GAL4 fusion plasmid into a yeast

35 strain which contains a lacZ gene driven by a promoter
which contains the GAL4 activation sequence. A c¢DNA en-
coded protein, fused to the GAL4 activation domain, that



WO U2/ 22819 39 PCT/IB(11/U I & tions that include the ED50 with little or
no toxicity. The dosage nmay vary within this range dependi ng upon the
dosage fqygyeamipyed and the route of administration utilipgedpoiliifsexact
formul ation, route of adm nistration 5 and dosage can be chosen by the

i ndi vi dual phy5| cian in view of the pattént's condition. (See e.g. Fingl et
al ., 1975, in "The Pharnmacol ogi cal Basis of Therapeutics", Ch. 1 pl).
Dosage anpudhtemdcitnt erivdl by @@r&djwtiﬁledreidmdis\ﬂldma:lel yarit @cmrm‘ei dargl asma

| evel s of t O%% (o V%n:g)'t té.‘ceét% \/(sprlq;é are sl fsfllo ecrki tth% al 0 the desired

effects. In“cases o NSt ration or se IvVe up “Ofte
effective | odlondewcemircdt iowusisst Haadr agyhie rﬁﬂteb‘é:adefta?t etdhetl@r blasma

.concentrat i @1 oFhg ANt Qfs SRIBQFH b 12dHY $HR2EthaWl Ithenl BeObucoUr se,
be dependent .on the subj ect bei ng treated, on the subjéct’'s weight, the

severity “of Tt ek 5o |t6??set i Trdifer 251 aRAchitst PRAMIT i@ HE9udgenent

of the presquaithi rghepmLsicigihe-ihe RJIUIRGE WrickdlirL AFieR) tedhnicuelshe presto
ent mvenhonw&ﬁi manuf.act u ed |tn a nner that is itself known, e.g.,
by means of T Ro M= 56557 1 i ®Fitg, granul ating, dragee- making,

| evi gating, emnul sifyi ngAn@mmsmleahodgfoentinappwegmg bnoplali gengs

processes Ak t qrda t he
present i nve%ﬂ o%rt %‘id é{;ncef orrm at g{j}ﬁ'r{ﬁoconverﬁ%| ongﬁ% ﬁgln%g%n%g one
or nore Physiedhogi @dlﬂqw%dd@tmletem iodr @ Ny isgianfliex igpimedesuded
auxi | iari es opieCBHhAGIdd 18} 6 NGRS RE 9 e RTde IMeadsdinto 30

preparations whi ch can he used pharmaceutically. Proper, formulation is
dependent up&P™ Fe GO e iR MG ELAE DA ¢ ﬁoseé%?arly@rtﬁcnjeé‘@trle&ﬁlophe

agents of tRkeduvrantOwsr e Qﬁascﬂ)ryrédziﬁ ed: |Hasacumwme$dwta vaermuef er abl y

in physiolo | | corrp t| bl ffer.s as _.Han sol yt i nger's
sol uti on, 9[1 Ct%lyosd?/o fi%d t§1 &%le % IP&;ttr’redﬁ?s SR éig%fr?rgf’l;atl on,
penetrants @gmt(mn%taeld @thamnﬁﬂ/m 4((336%65’11118(3311901 10G3 t K8 opdmgi er to
be permeat ed e 5ot dd ddiedArdBId ik Siaht @%t Ioh, AP eREnal |y

a e cofrpoun .

known in the art. For or m ni strati on, S can

for mul at ed rléaﬁlqe}lkﬁ/r coHi BNSRS tate Qxciansie nie Wosnaidy dness New
phar maceut i ey, 2eGRHEDI& Gar T, ergporelduknowt-dibddl® in Molec.

Biol). In contrast to the two-hybrid system technologies,
20 it is the preferred technology to detect protein-protein
interactions in the extracellular compartment. One ver-
sion of this method is described here in detail for il-
lustration only an not for limitation.
The expression cloning approach involves:
25 construction and/or purification of a probe,
that will be used for screening
creation of a cDNA expression library from a
suitable mRNA source
screening of the expression library and de-
30 termination of the positive pools that express a ligand
interacting with the probe
subcloning until a single clone bearing the
cDNA of the ligand is found.
The screening of ¢DNA expression libraries in
35 cultured mammalian cells is more laborious than the
screening of a phage or plasmid library in bacterial cul-
tures. 1t requires the amplification of the plasmid DNA



- art. Such carriers enable the conpounds of the invention to be formul ated

as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries,
suspensi qgg (2ptkhhe i ke, for oral ingestion by a patient ,t-9,86 k&2t ed. 10
Phar maceut | cal preparations for oral usg can be obtained solid exclpient,

optionally grinding a resulting m xture, % and processing the m xture of
granul es, after adding suitable auxiliaries, if desired, to obtain tablets
or dragee c6feshesEDMNEY [1a DEREpCARNESar8, As teai e c ditsr 1Spdatirnepadsuch as

sugars, inckudi BabsRRR, t&%@%@m@&n Rhkel maima3 Q&R tdé'llsCQb&'U lase
preparations such as, _fox exanple, zﬁ starctglC wheat st%r rice starch,

pot at o st ar BF SS§LR i ﬁetgui‘ﬂaf“!m&&&élgn fet BYIChc &8 (OSssells,’ are

-hydr oxypr opy berihylosesd Iﬂdxose,ldsgdh:pms@ar roxeysee tceytl1ee lalrie &GblleO&@ and/ or

pol yvi nyl_pyrraol i done RPVP) . . If d Si red di nt.egr atin be added,
such as t5heS¥P(§ §EHA ﬁ(&d’r)ﬁoltﬁ‘in AR 8|rio§ a9 e%&? H’ing%gm d or a
sal t thereochQilAchemPlat@ wmda ltgi nalnfe‘y DﬂJ&g@élecérOésimga ofr ct\]ned@atOWetLhn

sui tabl e 00%&5 't%giyo antsri'a%1Bﬂ%ﬁoﬁ%d1cf‘1'&%%'1to&%t 9% ¢ %are;&glawelms may be

used, which ptiona contal n_gum arabic, talc, polyvinyl pyrrolidone,

car bopol gellarpéfloy@balﬁﬁln@ﬁ’é §opEsct1¥nd Poe m%h}ﬁaldiymoaée8|1@@q&ae

sol ugl ons, t%@b@]lf@m&%r@ﬁ@t teﬁlﬁlt?jl \éle_gn:as C@Np(sj@#grgsgnﬁg; uresaxbyast uffs or
pig 30 nen may 0 e ets or_ dr e at.i,ngs for

i denti fitPat i b’ﬁl(?rn &a FACHH T © Wéﬁs%dﬁ%l%nﬁ%ﬁﬁ}&n%f p%’@ﬁ‘\?@*corrpound
doses. ' Phalalsmce(mﬂjamalgamre\pmratedems \ifgiooh caallbeéiBusdcﬁSeﬂ@ll,Ll)y Aikatde
push-fit cayﬁ(&}l %&%%aqja&el(%ﬂgugﬁ Sa‘ﬁelllnt%g q;smsoft %IC qﬁ;ﬁgsul es nmade

of gelatin a Cl zer cher St S5 he“push-fit
capsul es catrhesnicaim hieharsmst ibee um@eed:m@wtfslawrammamemtmmyfmslg 41

PCT/ | BOL/ 01Gag SWittiRyifty) | &F w?L‘dfeh R iledSl 03 sulAdee S YHY ap shalkhes,
and/ or lubricants such as talc aqr gnem um stearate, and, optionally,

st abi | i Z&r s TIPR LA I ARSEYS fifle SRAIELOTE o it S iy dSESHELSR ved or
suspended i Biside &l’ﬂtﬁl:lddi& tagés.,anslp axd atva leibls, [digiigmiarcaf fin, or

I d pol yet hyl ene digian, stahil.i zers b ad d AII
fi)(r:lmjl altoi 0%3—‘3{%)?’:@7 é?e%ed‘%ﬁ?nst &a?i% r#lfhl(?f]’l F45e elllﬁlzc}c?s 5 ‘for such
adm ni stration. For buc@zolr athel pretivetion, pife t&n@ma@s-lt!alg@&@ rfayubake t he

f orm of tab[p%%tb Aaqﬁ,%&qecs ef:»&{f@gsito%dx} %vergdcqp 3. qFor

adm ni strat |nh ati—on, theé~-conmpounds for use accor to the
present z%vdrﬁquﬁ%@omlsemqa}aJ@m BRsea n“—hqqemt@nﬁqﬁloah oferosol

spray presertzatdait Sl Mypras SWd a%m&&fwrb@pmdw&f,, i tdhd he use of a
suit 25 abl e ,propell ant | uor onet ha

Iorodl
trichlorofl e d’r%ﬂh eé] SRR 6"&}% HhofTddast ot her
sui tabl e gads Ifluddi, ctas:e dﬁnsecmrcﬂ%ureaiad:caéwa)mnéﬂaeﬂaﬁg@ aadlt may be

det erm ned QE% i I el. ver | es and
car 20 tri dtg%: &9 ;f‘ élafl ﬁée%lgls lqcﬁlu%ﬁal er or i nsulfr*%a tor may be
formul at s iR rﬁn@ Vall'ﬁbvﬁiéfr AR Xas fuseddimpdidel dnend suid aslathsder

base such agsil@actiase O @égﬂrmedﬂ& QY BN ARYTHRE ﬁﬁlraﬂ st diQfs paren2s

teral adm nlstreglon b d ction, by bol us |n£
e produc 3% tran31e It expression in a suitable eu-

caryotic cell line, such as HEK 293T or COS. The well-
expressed proteins are tested for example by Western blot
30 analysis and quantified by an AP assay. As calsyntenin
proteins are expressed in neurons throughout the brain,
including the hippocampus, the probes may be tested for
binding to cultures of dissociated hippocampal neurons.
Testing of the probes with cultured neurons from other
35 brain regions or with tiséue slices is also possible.
To obtain a control for expression and bind-
ing experiments the segquence of secreted AP can be in-



tion or continuous infusion. Formulations for injection may be presented in
unit dosage form e.g., in anpoules or in multidose containers, wth an

added prggglyaid,ye. The conpositions may take such fornms agrREFAARG ONS, SO
30 lutions or enulsions in oily or aqueggs vehi cl es, and may contain
S

formul atory agents such as suspendi ng, abi lizing and/ or dispersing
agents. Pharmaceutical fornulations for parenteral adm nistration include
aqueous sol SEEERS ¢ (e F&Iey 8XB% eEsiPsuNES tor -wiiser ofolthisl enfleprr

Addi tional | Ylo_ul%u-ﬁé%ﬂr_ ¥ <HidmS s@lgnbhe aaet it\h@g@@ﬁmr@,@?{uwﬁbla_fpaee%agtgfz 2515
appropriate oilly In {1 Qn suspensli,ons. . Sul e lipophilic

25 B 1 B FRED (T B s SRR To i b D B s e P TSPRESGOR ae
sesane oil, edifisyrihetiranfsdEty oaciod edicefsis isuc bratedhhyndolieat ecor

triglycerd des...Qr,J iirlzlo‘:soor{t%t - AgYeQys Iy;€GL i on suspensions may contain
subst ances whi é:h I 'ncrease € Vi scosﬂy of the suspensi on, such as sodi um
car boxymet hyl cel | ul oseThsorkrctolk, thnsdeenegatedptcohaphgferhedsiyspensi on

may al so conbal Ry 3d %?rl]cﬁ:g%txﬁl&i hli 280es, Qe1399N0% WG oBRCT eR3R 4t REe
solubility of the conpounds to allow faor the preparation_of highly
concent r at eF2dGNN GRosPRatSr fFaD§ LEOFIOR ok Oty 8PPEGEEILERPSTRY be i n

powder f?mefe@tiQﬁﬂsrtéﬂ]Endd,O%u\&iht _l%ﬁaei@ctt&@p%r‘a@iio‘?ﬂ i@x Qg@o%fe&l:@r)ﬂ.ed .
pyrogen-free water,.hefore use. e conpaunds y ,also be for ated in
Dot S IR TR HL R0 Ao S e (BN ey, Laags-

cont ai ni ng demteintrd .oMdle sapubE pdsither exirasesesuciroasinodea estititrettedr ot her
gl yceri des. J, f s t f at.J SCri . i : t he
conmpounds nabépgfeg%l{)f@q#bo%@nﬁ g’t%eggg:rs{‘yé% e%g)fﬁ%e%%ra %&%&‘%éugﬁa}%ﬁ‘g %Cti ng

f or nul at i onSarmihoHdmndistensd pedimn glsastidrited (o budisice con-

subcut aneouslay riimd MHAMEIGIH120 shiddtibat@r Ty At MAISUlRn thnbectopn. Thus,
for exanple, the co u‘ﬁritd?f y be fornulated with suitabl e polyneric or
( sg’E’éi’Fﬁ

hydr ophobi ¢ ViRt ErS™al Pt S PYadtte il BEGROLT LR EOp LRSI %1 1) or
i on exchangeirkgiynsof ahiads aPAnMangIointel WH ecdsantat ithes subetraxanpl e, as a
sparingly 25 _soluble salt. 1})t%ar n%ceuti cal rrier faor, the.hydr o%rlobi C

conpounds of-4fe & ncvoelh%ﬁ & 9e s ’colsolj\f’elﬁosssyig)[aieemt@oﬁnﬁraisélirﬁg lﬁeﬁ?ﬁ al cohol ,
a nonpol ar swrdfaptartrixaidyer s icxpe apsgehire geiyme e reard san tagiedus
phase. Nalu 3P wdlldoten 0 PRIV LARA £ Yro1dfotenla1skslamoagy be vari ed
consi derably "wi thout destroying=its solubility and toxicity

char act e4d st@eEsingty AherTirh, tife aRRarenty N¥laid ago wedighdnofc s@Sonent s may

be varied. Adsirdatdnmaiein aldiebedeld e riad s fcnthpdS ropkebiie -

phar maceut i qal c.otr%ounds may be enpl oyed. Liposones and emul sions are wel |
known exanpl Yof “Xtel i very vehicles or carriers for hydrophobic drugs.
Certain or Eucaryotic expression cloning requires a

suitable RNA-source for generating a ¢DNA library. The

25 mRNAs encoding the calsyntenin proteins are expressed
predominantly in the neurons of the central nervous sys-
tem, including the neurons of the hippocampus. Immunohis-
tochemical staining of mouse brain sections confirmed the
calsyntenin-1 expression in these brain regions also on

30 the protein level. Therefore, it is plausible to assume
that the putative ligand is expressed in the same regions
where a calsyntenin protein is located. To test this hy-
pothesis the dissociated hippocampal cell cultures were
prepared and tested on binding of the probes. The binding

35 assay is carried out according to the following protocol.
The dissociated hippocampal neurons are shortly prefixed
and incubated for 90 minutes with the buffered condi-



WO 02/ 22819 PCT/1BUL/A G 2 43 ganic sol vents such as di nethyl sul f oxi de al so
may be enpl oyed, although usually at the cost of greater toxicity.

Addi ti onalph¥enidie compounds may be delivered using a sust%rrﬂgoﬂ(ﬁl(&ase
system such as semniperneable matrices of 5 solid hydrophobic polyners

containing the therapeutic agent. Vari od8 of sustained-rel ease materials
have been established and are well known by those skilled in the art.
Sust ai ned- r élicasd mpléuhesonaytind@gertdim@pmromxéiartenmh%l Srwéttaﬁ“e, rel ease

the conpounds,J@f A theWowaeks iR 1 tab| | 25 JSQ%J% Hig+On the

chem cal nature and the biol ogical t he tdher apeut| C reagent,
addi ti onal #mextidgiads onor Eﬁﬂ@@@“@% &ﬁquﬂ%% A Ienpihspednafire

-phar maceut | ¢akzGPRY Linelbadlise Y AP Y 63 |UIARDIZ Al amegel
phase carriers or ex%oﬁ]l ents. grrpl .es of such carriers or excipients

i ncl ude But 2% d956F 4ohiifeq tHCANELIAN hPcHA S 1% A1ea i %,
vari ous sugafesnaisisaracidse efltlad ase degtieat imtesshegedral Itthe adul Jpolaweer s such

as pol yet hyl; glarlflut t%%fkﬁt 2Q Many Qfy 51% b(iﬂirﬁ)e sntoafn{f}fg | nventdqn ey be

provi ded as arnaceutlc e counteri ons.
Phar maceut i ddiaty ceonmpat |cl@tr@emetds hmyﬂbeuﬂm @&%Qﬁﬁd@ﬁﬁmmtq .ncl udi ng

but not "m@w&éﬁbﬂydrt%hlc%rm% t?rl-Htf Wstibre AL O] info1dACd bndadiaids, malic,
succinic, 25 etc. Sal'ts tend be nore sol uble in aqueous or other

pr ot oni cL0s ol EE B LS éttaﬁéle@orl?lé’sepondl ng free base forms . Suitable
routes of admnistrati omhaa;tDNIz\OEoexamaJ @eﬂe&@tﬁdﬂl ofals, erx@ﬁte@Js,lon

t ransnucosal,, ..t ransder 30 or .in tinal istrati rent er al
delivery, inciRfig 93 n&’fmﬁ’se&ﬂrgrt C@ a{?ﬁé@h nﬁ 2’%}% nj ecti ons,
as well as ibaiat h:efcain, adfiulec tmauster ,aveentratcul @ar hum&r[ dwermustandard

I ntraperitoneg| Jf}p%ae%aéms%éﬁ”té@%' arzddb)eCtﬂ@c%ry&?l é’%er ely, one

may adm ni ster e conpound Tn alocal father than system ¢ na for
exanpl e, 15 £ a@dter sofforhdheoripaaf el Fiet ISF | the Wbranecindd £428) WO

(12/ 22819 44.HGH liB{chYdd 2 Hfdngind rp@wtepmr@ffét&s@lm r el gmse

formul ation._ Furthernore, one ngy adm nj ste dr glnatargeted drug
del i very sysEf - PG ]efxefﬁ:ﬁ S5+ a%%%@mﬁ%ﬁ%@% tHE afHft i Pody

specific forcéi-fﬁ‘]gﬁ,t extonel3lls. (Iﬂiﬂ_tlnqgmﬁ)nes«"di: WHe ,gditetatigai edf tttheand t aken
up selecti ve_L

P 2 back orL ARl SR PR TRy T e s T i P bsage.
forns colt ai (éemy & fe. &itrinvagns ,n Jt£t939)r edlmdlat@lpa@f(temygémréeb(mm e
conpri se nmetghy,0re r;%f%égl%rf Qs fbba% Be R of gL pﬂg&% 1%&55:
di spenser devi ce e acconpani y I nstructions ror adm nj st I‘atl OI’I
Conposi ti ons2dEAY (,Cd?ﬁRS'Lﬁ?Hl 160 i nveM? tpkeryuf e n a
conpati bl e nhaii@cmﬂu)cqiezczyool. Each of the pools is plated out for
example in triplicate. 500-1.000 cfu are grown on each
25 plate. After 36 hours, when the colonies have reached to
diameter of 2-3 mm, the bacteria are washed from the
plates with the medium. A part of the bacterial suspen-
sion can be mixed with glycerol and stored frozen as a
back-up for subsequent subpooling. The rest of the sus-
30 pension can be used for the isolation of the plasmid DNA.
For example COS cells are transfected with the plasmid
DNA of individual c¢cDNA library pools and after 48 hours,
when the cDNA fragments are expressed; they are tested on
the probe binding. The efficiency of the transfection and
35 quality of the staining reaction was always controlled by
transfection of the cells with c¢DNA of neuropilin-1 and
staining of these control cells with its known binding



15 rier may al so be prepared, placed in an appropriate container, and
| abell ed for treatnent of an indicated condition. Suitable conditions

indicateqwgﬁzggﬁglabel may include treatment of a di seasepgygRoidgec@ane
characterized y insufficient, aberrant, or excessive calsyntenin-1 activ2o
ity. The just outlined uses of nucleic a2i d sequences and am no acid
sequences as defined above has been shown in the scope of the present

i nventi on t aEenesr pegarhgblia-floL pusedase PRvoRS BgnEPasiver sontropar 25

ticular tPANJYOlYNG Fdcteasee1 184 taIRREI @itk Buithabhesiatehhg-hbeat ment
of stroke. For_exanple in stroke_treatnent the cal synteinl ns oget he

cal synt eni n 2d&r iBFERPERSEE RS - aPd Ls rCa P Ay Ha JuPrRaFfs CAR &Eut e

treat ment assciRidneds inn thapg-itciame .treatnment. 30 In an acute state, i.e

W t hin thje first few hogﬁ bter a.gtroke ﬁll prese tl%/ gnefgrreg node of
application is the dire ag Fi BRFLEAVEf PROAPGRBBENT B¢ S5CEdI §nt eni n
protein, prefer abibpoal ingt paledalr eap Friorattihen baickeupapfi eaett posidi rectly
into the cer 0-Spinal, f_ | ui 02/ 2 PCTAl £Q1(C2 For
the | ong tert%p{ehgr a&y%gf gtart(‘)aﬁ"e?(}%. g.latt\tgea'r ggt ﬁ:?%% g’gl S aggéiezg,. a
preferred medeod i190ceifn gxer Pagpentor Wieme thife coapnass/ beceal| Vikérapy a
nu 5 cleic aaid SeANCR GRS ORA K HIMAIRNIFAPREGH AL heat¥pression a

cal syntenin protein_is considered as .incl udi all el es and tants with
pr ot ease'd niA45 tw,ubéttqdegé‘tr A itﬁﬁ'ilbi CRAHHESY FERED Rt %&%E&ri nto a

sui t abl e veatforadto@-3g rrthe Téxepy 3% Gactferd o€ alrey niashied dewnam ithelo t he
addr essed nerve .cell r._specj fLc therany | s... Suc vector suitable for
PR Pty Bibr 6B oS dRA B At e

gene t herapy al Fowing exp conprises the
cal synt eni n-olriericedi mj adese ansdertadesl ednt4°d fofr £heemextceloundpedi fic

promoter. 13 ! %ogg% L '?I‘*r’{eagﬁ.bss‘éj 130 & AL QIR t@fa%sff‘”e‘é“clﬁ%?r 91%2?12 £}kl uses

that can be a el ther directly or in transport cel ynteni n
expressi Hy déqlatach DilAs @isk adit@ipsuldRvEd t65 tadht Wiy thgn S8&@Sbr ought to
the center @frcgiedesired action by surgery treatnment and with nuch reduced

risk for inconpatibilité reactiongg Such cells &gn be reno&ed as_goon as
they are no |onger need®8S6r 2a®oLHYRYa g Re a2 PEFodAePierr-4cfPPi ty and
t hus need reEdccaneht .itAat e dhumidede sdradeedt avetdeet s f, orf drhex3m-t r eat ment

of stroke a i gl | e to other disorders induced by proteases,
R Y

in particul C ers also conprise tunors such as those
i nduced B tPA due to itfheebrodeions deentmigest iaen prigduciiss oft pashs

general |y i Rya} idibAind £a5% 81 RROLRAAA 4tk [Reld 3Qr@@idh ogxpansi on,
infiltration, netastasi s and_pronotion of bl ood vessels or neoangi ogenesis.

Such pr ot easEsl S¥0-§higt e 2ibIdeiinasb e riing Mt tdvelar (e P89 ow ng
prot ease fantéi®s:iderficrfinel Arotmastadiednidy StHwas darssiendy e Azed

bl asmi nogen a¢d At e (HEN O AASE-JUDE B AST NadeR ACH GO (UPA) .
pl asm n, thronbin, ‘elastases, cathepsin neuropsi N, neurotrypsin
25 the resulting internalization of the transmembrane frage-
ment of a calsyntenin with its calcium-binding cytoplas-
mic domain. Alternatively, the proteins identified as
products of pathway genes may be used to modulate the in-
fluence of the calcium-binding domain of a calsyntenin in
30 synaptic calcium signaling. Pathway genes may themselves
be targets for modulation to in turn modulate calsyntenin
protein function.
The compounds identified in the screen will
demonstrate the ability to selectively modulate the ac-
35 tivity of a calsyntenin protein as a modulator of synap-
tic calcium signaling. These compounds include, but are
not limited to, small organic molecules that regulate the



W O 02/22819 46 PCTIIBO1I UL(~(~2 - WMatrix Metalloproteinases famly such
as col | agenases, gel atinases, stronelysins, matrilysins, - Cystein

Pr ot easesyd asidgys such as cathepsin B and cathepsin D. 5 BpetrAgf/ odbe2t he
above further described treatnents, the_present invention also provides for
very useful diagnostic tools. By PCR ana hybri di zati on net hods, as al ready
ment i oned above, genetic defects in the cal syntenin encodi ng protein can be

det er mi ned. PSRERCAYLAE 86 tamiinat iodn thE PE OtERSEHE ) dithghosiLeasE (8) sor der s
the synpt 0”%aqfs]}r%bﬁhnabﬁ“o%le&?éd)&nn@ﬂec ahlracey 1kl #8rkor rhll@cuies

det t h f I t
enhanced 1 SRato THETLIE S AP ThtAHoPat s 2P A GUrS s L5664 bl & 1o
-produce by s&dsyhbhebyCm@ﬂuﬂaﬂa(nﬂe reishegs ipridtieynof peplbldgnteninucl ei c
e SeauenCeR LIRr $5EnLLG AL a2l Atk f AL Seduences. deting] above

and havi ng e abili o mm ectivel the oVog I cal
activity ofncéﬁswﬂﬁ§nmhaﬁ i ipmat thoc iiheer Uﬁﬂmamﬂmhnﬂnqunnqn}o@daﬁvupy 20

Fur t her nor e g e char %cwllsgalte&ﬁrﬁ%dt%qlr@tan%%@a@%f i4ienle:98ngyOr 2

deficient protelin_encoded b a gene praovides efficient tools

screeni ng pé§§'GPéCdﬁﬁg§rtGQﬁnﬁ@§@§lt e HeRitHlisw salicdmy §9ﬁf@@ﬂﬁg from
disorders duatie sueh $ahert oty bamaidd culsan ok i, R0kt her

dhsor dergy end iugs, alao Lisnsastc anuplo sl gnest alug, This and |
foll ow ng exsuah arsplt@ssel ddfdneddmnedm ta@ Ipe tindgr sroackilnzaprt payhar e not
oL S, | DU AR S SRR i MRS WA e 0
from t he nedrtiadesoof naeigjighias ichianicadisy r@alcadmt@éurrbrp;qt@em anides

homologues, analogues, and deletions thereof, as well as

15 antisense, ribozyme, triple helix, double-stranded RNA,

antibody, and polypeptide molecules and small inorganic

or organic molecules.

Any of the identified compounds can be admin-

istered to an animal host, including a human patient, by

20 itself, or in pharmaceutical compositions where it is
mixed with suitable carriers or excipient(s) at doses
therapeutically effective to treat or ameliorate a vari-
ety of disorders, including those characterized by insuf-
ficient, aberrant, or excessive calsyntenin activity. A

25 therapeutically effective dose further refers to that
amount of the compound sufficient to result in ameliora-
tion of symptoms associated with such disorders. Tech-
niques for formulation and administration of the com-
pounds of the instant application may be found in

30 “Remington’'s Pharmaceutical Sciences,” Mack Publishing
Co., Easton, Pa., latest edition.

A number of disorders may result from insuf-
ficient, aberrant, or excessive calsyntenin protein ac-
tivity. In addition, several physiological states which

35 may, from time to time be considered undesired, may also
be associated with calsyntenin activity. By way of exam-

ple, but not by way of limitation, such disorders and



WO 02/ 22819 PCT/1BOL1/11tl1>2 47 a 11.5 kD protein as a proteol ytic fragnment
of calsyntenin-1. In a search for proteins released fromneurites we

cul tivat ggods/sesi ated spinal cord neurons in a 5 conpart pefighGés!
culture systemthat provi des separate access to neuronal cell bodies and

neurites (Fig. 1C). The conpartnental céfl culture systemwas set up as
descr ~. bed by Canpenot (1979), Methods Enzynol, 58, 302-7. Dissociated
cells from &:m@s\ie,ub@alcanals\t@s;e@f wiRichalmagobds tieatkdEwichi (tlhenceﬁ‘ﬂaryos wer e
cultivated in t npar t.ment, of. . the art ment re system as
descri bed prp ?%‘%‘on er eﬁbtér etlnaclludfggﬁlf% r&eﬁ% gr 6‘1 8: : 364-8) .
Si x days af tp@rycmllattrrng: dimmrddrs siubdh conpahtimephs edd lvec diepreensel y
popul ated b ur FJ ) h W kNS were
K Sl Jaﬁgoéd%rexfs SRENEE DLIAS:A gé%gas%

met abol i cal | by Addi ng I um cont ail ni ng met Hi oni ne to
the cent ér @@rr@éaet memd @cHitsedigad dnjary, sg8Fe pyr chyongicgdhdeadtso(2) :

-249-58) . AT R A0 i Serddi®ort O d ngRRG /@I 19 il dhhe center and the

si de conpartnents were 20 harvested and suybj ected to two-dinensi onal gel

el ectrophoresis (O Far r QHher) ogtdpPrEn Ry i@? uRigy 4352550088y VeRY0?L21. )

fol | oned by é‘dzrg;@rreogrmraim Gatetedn qrro(c&mmrarﬁ?n@dxa&ji@ﬂ, bEzUI’geiheIBll@:Chem 1974
Jul 1;46(1):83- af t e Sy 1, hesi Hratel i D As
shown in 2511}—3‘—’6l %ﬁlntgn&%seup\grar%la T ot %ﬁ: cer%tsé)rf%gér?ga m]aén con ar ned a
rel atively Imeygdenwitveredfutpilbtasine 2 wiedreaad-ailny sfeomenster.offiepcorei n spot s

vere found in,fhe g %yfé)rmﬁréﬁ&run &0 bel Bes BRGNS HIRLg Rt Jidd usi ng

fromthe center to the side conpartnment did not” reach nore 3o than 10 ~ of
thei r concerfidattiig®uen sae ideiftidiy < drfpdhianEmPape SARRFdEes RafUhese four

protei ns hatid badel inwsitedudm tffﬂ:lﬂﬁlﬂﬂé ahdte tdianystids reprpalbaent (for a
guantitative study vvrth t he sa s]q g]lrﬁrgged% Stoeckli et al., 1989, Eur.

J. Bi ochem PHSFENON VREE, 3(51(5“?9%/ % K%Y 2 HEIHATREYL FSias

previ ously iclestde indd aAs mwpmrﬁmm fcan tam)nah:lg;etsenrmml serdhnespr ot ease

bg?lzggtlgrm(?.% V%n:']q? @‘tcﬁ’?&%’d on nol ecécl9 Xr\e]r%%@dasznif}ﬁ]é@t%r eé %er

prot ei ns werid dlieneamt iflytiotedihage Bein fép‘-”ri}'hém Hﬁﬂtecm%?r‘l wéght of 115
kD and a pl @fcar 9 t s%;gpz(arr%%sn ddnlerd Bt WaS | sojat edand 145:

characteri zed as report in the | ow ng exanpl.es. Purification, am no

aci d sequenc dRy;3 Hhid gk @ | iy (s]e%g%xa?r}ﬂﬁyz an ‘H0FAlS4l ed that the
115 kD peet amdmeelamﬂnfé@ralhﬁ Cettéd aef, SbraxBd-c4248 Chpayrsip el cord

neurons 15, PO LIS Phosd TSI G AT S gieease of
bi nd cal ci unadn t FPrdcs. d\ya.iopl asMa:dchm:tn Yxarpl €1 450- b4 eraret] u et
cal synteni n-Jy Rar, brevity,and ﬁaﬁg_yzyy\e ¥ {dndised e termggal syntenin-1
t hr oughout t he’ exa |l'es. 15 Ex
Prog. in. Biol. Res , 388 361-365. The compounds of the
25 invention may be targeted to specific sites by direct in-
jection to those sites. Compounds designed for use in the
central nervous system should be able to cross the blood
brain barrier or be suitable for administration by local-
ized injection. In addition, the compounds of the inven-
30 tion which remain within the vascular system may be use-
ful in the treatment of vascular inflammation which might
arise as a result of arteriosclerosis, balloon angio-
plasty, catheterization, myocardial infarction, vascular
occlusion, and vascular surgery. Such compounds which re-
35 main within the bloodstream may be prepared by methods
well known in the art including those described more



Purification and m crosequencing of the 115 kD fragnment rel eased fromthe
t ransnenbr ane- anchored cal syntenin-1 protein. For the purification of the
115 kD frggmenigi40 of calsyntenin-1 that is rel eased frompchgpi@ugét es of
spinal cord neurons in the conpartnental culture system see exanple 1), we
used the conditioned medi um of dissociat®d cultures of the ventral hal ves
of spinal cords fromE6 chickens. 6 x 106 cells fromthe ventral halves 25
of the spinaluldgr dsi ofc Bt te ckEI®4 weArenals (Bivathed. | Bndglhaeeriong | agen- Coat ed
cul ture di s%s,%pﬁrci ne col | agen, 25010 CCOL1, Corning, NY) and grown for 7
days with one change of nedium To harvest rel eased proteins, the cells
were washed tw ce with et iveEd wiadmnas isupplemntslde dnt grsewn for
.2-3 days in sgrape %%ﬁ@!%%ﬁ%ﬁ%ﬁéﬁﬁe g bl €1 Dok Bofk SRASE L1 hand
Sato, Proc. Nat). Acad. Sci. USA 1979, 76( 1%:, 514-7), lacking BSA and
transf er rf n.aHE & GMATTOHE FreaF BT MRLEHRV ekt . ¢ffeFiat Rl aniRh a 0. 22
~mfilter al £dtorsge afts 20n€enddd FStrpdiee PWbFd CabeéODNE DEaTRy SYyat enin-1,

t he conditioned nedium diﬁ]g%zed agai nst_buffer A (20 mV %E-Cl, pH
8.0), degased®FIHTHEt% AT It TR DIG D Iearp ) DBR4R" ec-

PCT/ | BO1/ Ul Glix: < dimifevémt , devnel diveent oaflesk ond oahldvidtd/biioe @xaidton

exchange col QBQ[ i . LN, . i.ng the
colum with JJIfi'galvél mém%fg%uﬁ%?s‘%?%%a%gﬁ?%l%gg}mé% e élj%ée%%i%@gﬂ%?adi ent
fromO0 alfo oD Whafebiemtie Beunif NeTiwehl 201w dr ke Gappi Bigy of t hin
20 m . Fractdigise ofk3 1da Werk ec kol 4 L€t %ﬁg@@i@%yzﬁdﬂ%@ 2fli yrnsyonal

SDS- PACGE (O Farre% I y J fll ol Chem 1(?7(? %/ 25; 250(10y: 400721.) followed by
silver stai ni¥g] SHovEre P HEIST R et r ophor esi s.  1988;
9(1):28-32.). 1lo Cal syntmut rerdy vesmmsdutiddideel viae 139 Gnettitb d 5F rdieNaCl . For
preparative separ.ation 2-di nensi pnal . SDS- .the_.fractions were pool ed
and concent rlarfxg%q%lﬁrh’er&i%c%lgﬁﬁl%e‘tlglﬂ%]s@él egﬁ%%z\t—‘}‘ﬂ%ga%?g(%%%l °€ Bf%chem
(1984), 138:tdat3drid/tceblyi fugat¢ehl tdmbighe capoaysis BSr nexdmphe,

(U trafree- 20, i I ) & T i gﬁg carried
out accordi ﬁ"’g (%Ac\)ééo ar rehé? %%@g?t%oﬁﬁl%%ﬂggg@%ﬁgg%tﬁgts% r a%\?iéons from
t he ani on ex@HiyR EHANFORAEREBRBLGR | ranye Eapholpatudes uthent¢a? the

phar ALyt e 3110 are 0 b O phar oal v e 4 (T T o Phas pacr 2y T The pH.

phar mal yt e an ar te ro arnmacia).. The p

range of the-getd (ﬁﬁi‘?\ﬁt?ggﬁl%‘gﬁjr%{cc?%£u§'igﬁﬁuﬁﬁs %8& b’ﬁﬁ?’@g?b"%. 8. The

second demensamrbsvassedntommaré. ScouSSe PAGRegelm{hambtefulodOges 2bnAft er

Coonuassi e bl}%@méﬁ@i ning, the protein spots with the gel coordinates of
Wer e

cal synt eni n- " excised and processed by SDS-PAGE using the funnel -well
concentration system (Lcwbdrerapenietcahly Rffemtiveldoes craiens tRes. 1993,

21(17): 3935-&Rde JhGuhtnoe! cMel Lofigbure €heet FoRNPEeSia sMsiepralevbsed by
Lonbard- Pl atet and Jal i not é1993¥ I's a, net hgd?f he ¢oncentration of

protei n fron?seERRFOHR| Opi *cBRECIINBAEPR e %gﬁi"%alamuﬂn@?t%\%‘?@ adapt ed
to the nesi gedbxbystenand Bher&pduBeo&adicityghodnsduckAromSeahdsgesms done
o 20 i YAl 6, BDooEUAS: 08 G5L-AATATESLY! pifcsaEsy | pEL0e e o
| ong. cell cultures or experimental animals, e.g., for deter-
mining the LD50 (the dose lethal to 50% of the popula-
tion) and the ED50 (the dose therapeutically effective in
30 50% of the population). The dose ratio between toxic and
therapeutic effectg is the therapeutic index and it can
be expressed as the ratio between LD50 and ED50. Com-
pounds which exhibit high therapeutic indices are pre-
ferred. The data obtained from these cell culture assays
35 and animal studies can be used in formulating a range of
dosage for use in human. The dosage of such compounds
lies preferably within a range of circulating concentra-



WD 02/ 22819 50 PCT/IBO1/flIl1GX Prior to loading into the funnel-well, the
gel pieces containing calsyntenin-1 were destained from Coonassie blue in
20 o et hagglhbadwacetic acid and equilibrated for 3 h ar peelBhRIRE at ure
in sample 5 buffer (4 o glycerol, 2.5 0_SDS, 2.5 0 (3-nercaptoethanol in 25
MM Tris-d, pH6.8). Up to 8 gel pieces eontar ning cal syntenin-1 were
carefully transferred into the funnelwell, overlayed with running buffer,
and concent rttees ihha;theirgﬂlude)rtl'& [ERSO 50Wh Duirdtig tchre nooneeticidati.on, the

lo current IGJ{}gé]we &rﬁa{lﬁ VB Qs cHhe pcraqg P%ffrérlgﬁ %%g%ﬁag Lation

could be fo vi sual spection o the protern in the ge
due to a schl9ss%n #Ie(ﬁmp%%@i; tae pris gioy bga 9 fe esbmtisdiad ion t he mi ddl e

.of the runniig 1G6led ! Mehd Wkawas shapned ifd, ingl oH @RediaRt2atQbnf or
transfer onto VDF nenbrane for direct am no..aci d s ggencr ngm I.n a

typical eXpéh sage i3t s ParFe i 0% i Hyesa ig of
-cal synt eni n~+li asvas Hhtlas rmi-.le%iti'ew aelidien an(d;e@ﬁ & nimggy &t 4Q .3
npropanol (L 0sal v, Mer .cal-s S _ex o tr,,ac d with
0.2 M NHQHCO3, OS"‘% ac gﬁ% ccokﬁdr%f‘c rJ1 ré %ﬁd‘ﬁa\% 51 'setuenci ng
the N-term riuspl)oor‘;mng@taecbwai syt emtr&riraﬂasnaed &t reatinartsiierméd f r om t he
gel onto a R Id i por

M%a{ﬁ.el ?ar £l or#ﬁ["lknPaSQDléMlg IO 8e a ve, 1et

cal synt eni n- 1- cont a| n| n nmbrane was o aI zed by

aut or adi &Yr a'ﬁﬁsF frexikiciare tedqipitaiadhfedasinast sifeedran

gegr adation on af p_rOE ei rxxﬁezq;@y:t aﬁf areﬁtaeql F@ﬁln&,sté«ramlloado% eexrebeg&e tTnc- ) -
or sequencin i nt.ern i ryptic i on ri ed ou

it e GBTEA e AT 5 A Y0 TP h i AR Sy i (P T a)

Anal Bi ochemotl 385, ¥4 tigd Moe g1 gsmeLadaxydramiat-ibmas processed as descri bed
above by 2-di nensi onal - P St , [ I i sed, and

concentrated in the funnelwe %'%mt O%I %%%IW\MSE &togo%'@ﬁi&%t%rgﬁpwg;ﬁm,[el y 20

~g cal 355 syafi erfiursie wdee c@ﬁp¢nﬂ€eﬂtsrﬁﬂ |ths @Gﬂ@ecﬁﬁévégélg pinsegsdae oz

destai ned widyl 49,195 &P ORASAIHE LY a0} -0 y’alctﬁ_s YRS P51 @ALIARCT @Gha Lh

0.2 M NH4HC03, 50 ~ acetonitrile, and dried I12/22819 51

PCT/ | B(| 1/ (IERASE QKrAdttisirptsiayand e fisidasment ofrShs BESdi gest i on

was caxried sutibihdgligepsietabuffer (5 o acetonitrile in 100 M Tris-C, pH

8.0 t 1 ~9gt P Madi W /~I' 1rr1\/|
HCI; aﬁgnlﬁhﬂhgged 9 'ﬁRQ“Bﬂé aég“%¥%al coﬁ%031tlohs J% t Ln

20 ent invention may be manufactured in a manner that is it-

self known, e.g., by means of conventional mixing, dis-
solving, granulating, dragee-making, levigating, emulsi-
fying, encapsulating, entrapping or lyophilizing proc-
esses.

25 Pharmaceutical compositions for use in accor-
dance with the present invention thus may be formulated
in conventional manner using one or more physiologically
acceptable carriers comprising excipients and auxiliaries
which facilitate processing of the active compounds into

30 preparations which can be used pharmaceutically. Proper
formulation is dependent upon the route of administration
chosen. For injection, the agents of the invention may be
formulated in aqueous solutions, preferably in physio-
logically compatible buffers such as Hanks’'s solution,

35 Ringer'’s solution, or physiological saline buffer. For

transmucosal administration, penetrants appropriate to



5 at 37 Cfor 18 h. The peptides were extracted with digestion buffer and
with 80 %acetonitrile, 0.1 o trifluoroacetic acid. The pool ed extracts

were evapgpabaskiho obtain the injection volune of the revergagohaee HPLC
colum (30 - 50 ~tl). The peptides wer e separat ed in are to versed-phase
HPLC col um (VWdac C8, 5 ~ mparticle sirzed, 1mm (i.d.) x 250 mm Wydac,
Hesperia, CA) connected to a mass spectroneter (API-111, PE Sciex,
Thornhil |, EReabpsyieSoltPehe Refaeated arer UBledoridadds dozsudatienvent B

was 80 ~ acehehi behkerafiaiaeNgePe?d11 vt kinbhh0reaeeld G5 acid. The
el ution programused was: 5 % solvent Bfor 5 mn; 50 to 6Q ~ solvent B
during 60 mn at a flow P&t 8X8f BMLINIAREAL1PRe EPEl GERPORRSSHBRNt Bfed at

215 nm 90 @gbridieatkd! edaddlyreyweoebdalinected ard il YUonpioentiedwar/h ne
into thesnas a;ggc%r%negﬁr (APTéTET lPE Sc&gx,820€§g$rn%illﬂ Cn%g;io. The
chr omat ogr aRs 2here CFrdd SSFCRERGIE SEEEIE S St SMS“thdZe it For
-sequenci ng. a8&quénct zrahysirs wasbier thremedmpouadwbdd tBel MBSy eptdiosi n
sequencer ( tte K i , GgQrdi e fagt urers
prot ocol s. ?%WE% Fﬁ?@gégtt%gd%ﬁ%béﬁ%)ﬁd %g_lq s(sj'ecfma:e qésé&of ?hgl%-%t'erm nus
and seven i ALEPAES ) pgFtlisde SYEMPEhe SIS IRE S r SPRRRNSHONEalesh g n- 1

rel eased fraRkkhe fe Liaas i@fgeupiitg 1500 RRUMEGRS e dellyvdaned. The
follomﬁﬁ% sequences were _found: 30 .N-term nal %gquence (i{n e letter code
for am il albALTACRRINKARPREEPPFACAES O RGalr e ambe phtaised 3
Pepti de Numserl iAmese igdiethtseguperioaal l yHISRMNEERGHE \FEENDNEYIG RR x(tSae, | d.
No. 8) 2. VEAVD o . / CT/ J C2 52 3.

| EYEPGTGSLAE@%S@II?%?%%&J‘H%H ol f“%%&ur%f)ol%% 5. ﬁﬁ%@%ﬁ 5,
TYKPAEFHW ( 8&idtabde muwxildprgespGQifi desteed Sdg dtaitn . tafdets pr

G ENSSSNL GV LOUITMISUREVIGH: 150G ohlliiemncllartie sseqanag-lasone i nt er nal

pepti de (Peptide Nunber 1) overlapped with the N-termnal sequence and,
thus, géiber fidde&iF SKCEhSSoFUgRGshe WM Il QfghcSucrose, man-

nitol, or sorbitol; cellulose preparations such as, foxr
example, maize starch, wheat starch, rice starch, potato
starch, gelatin, gum tragacanth, methyl cellulose, hy-
droxypropylmethyl-cellulose, sodium carboxymethylcellu-
20 lose, and/or polyvinylpyrrolidone (PVP). If desired, dis-
integrating agents may be added, such as the cross-linked
polyvinyl pyrrolidone, agar, or alginic acid or a salt
thereof such as sodium alginate.
Dragee cores are provided with suitable coat-
25 1ings. For this purpose, concentrated sugar solutions may
be used, which may optionally contain gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol,
and/or titanium dioxide, lacquer solutions, and suitable
organic solvents or solvent mixtures. Dyestuffs or pig-
30 ments may be added to the tablets or dragee coatings for
identification or to characterize different combinations
of active compound doses.
Pharmaceutical preparations which can be used
orally include push-fit capsules made of gelatin, as well
35 as soft, sealed capsules made of gelatin and a plasti-
cizer, such as glycerol or sorbitol. The push-fit cap-
sules can contain the active ingredients in admixture



lo to a length of 29 amno acids, with the follow ng se quence:
ARVNKFi KPW ETTYHG VTENDNTVLLDP Exanpl e 3: s5 O oning and sequenci ng of the

calsynteakao%g&QNA of the chicken The am no acid sequencesc®fipdiiBes2
N-term nus an he internal peptides were used to design degenerated

primers for RT-PCR using total RNA fronfE14 chicken brain 20 as tenplate.
Total RNA was prepared from E14 chicken brain and from P10 nouse cerebel | um
(ChontzynskwighdfSddeli suahaksBilachese 198 nde82( spchbes9syparchiege(dT) - and

random pri ngd g9 BNAT RS s RBEAYUC &M uS RO M MY, %\é%h%% ﬂﬁna'%%%fak&‘cés &ng,
(Promega). For PCR, degenerated priners corre sponding to the am no

terninus an@PtégPaildver F4PDIdAEEFSs \%@r§°§§nFﬁ@§PiL@d3 (t§’@n§€tﬁi"ierrers

5" GTI AAVA. AEEA@AAE@§|ﬁ@§A5e3dl@ﬁ%QVeHdorN@usbéh@&@ in suitable lig-
5' CATGAE ATHGTI ACl GA ant i serise QI‘I mers:

5 TCO GTPCREETCAPAETE A a&%@ﬁ% o LiSifopatRE fin, or
5' - GTATCl ACPCClyEADATRAECATYCC1Y .( Jeg addd.t ik, S&hblllzers may be

S | ConTeAMETR ARGl TRTRAR SR Eet RS s MR s trarign, shevtd RS usi ng
Taq DNA pol yredasegerr svigaplepdrxf rsszgﬂnemdsumrs@r@é:q@@nc@@rabaca@éd f or

screening c [ I AR I f _
ol i go(dT) pr %dl%%lsﬁ&gﬁl?ﬁieﬁaber ain cDI%&{?JO%bSXr/(g{r%;)/ﬁ(t)Z‘(ﬁl]J{elePQ'lhg;Iél gﬁlﬁf ot f%g) Eur.

J. Bi ocHOm 36462PX453926D0 5, FoFPIdGEST) i icosyentp@ngd/ megners3For

PCTG 1B/ O&?ﬁ&nﬁ?&@rmusagl tmyallmlr@m}sli%l{?tnbr &hﬁO@Wh Eor au’seolL-;dcgog ng and
random pri ng rai.n. cDNA.lI I ant ec oli,go(dT
and random Sﬂ‘r lcrflgpq:t e %est?rné:l Ao %nbraarrey C(Da‘)e'nt d&&ﬁ%ctl vely,
were 5 screemed iy rbﬁalfgmrzratqforanmatequswel @s@me'smmaﬁgartadmolfad@m ed PCR
fragment s UpGelely g il Haagency %&519@%1( SR Tnefluad] or 198% ¢

Mol ecul ar oni ng. Laboratory al ositive ones were further

char act eifi zé@leThaEoRsidastt, PG?gprrodU@El'llwaf@dd laggianedthaney tyighlort

cont ai ned ar@fﬂﬂio&dﬁl&ha{rﬁad'd]gzﬁlrc%r&e(tg%@lddi@et?féﬁ@e%a%%np'a@ﬁ;élus| y
det er m ned a. no _aci (]i_ﬁr enc (F| : 2%1 %cr eeni n n oli o dT) - pr| med E14
chi cken brai* eclﬂ‘QAqtl %}" 9 |9§‘ elé’@?e apr He&md

204(2) : 453- G&)rosiciih th sid‘sraamrmmtamaq wa)bﬁtwmhdmﬂi Iﬁr cgir@w_sile@ltaai ni ng
ot o0 SRS T AN Ll B M s pghen T
am no- t e mgdaea 2% purg f |ge&iam:m diay) uskhd rthydy dp‘dtaiprplcm l@ﬁ@\ﬂ-ded
evidence forf13 Ml HWANRIBRIDI AN RAHRAN g 10 AWM ¥x of the
compound and a suitable powder base such as lactose or
starch.
The compounds may be formulated for paren-

25 teral administration by injection, e.g., by bolus injec-
tion or continuous infusion. Formulations for injection
may be presented in unit dosage form, e.g., in ampoules
or in multidose containers, with an added preservative.
The compositions may take such forms as suspensions, so-

30 lutions or emulsions in oily or aqueous vehicles, and may
contain formulatory agents such as suspending, stabiliz-
ing and/or dispersing agents.

Pharmaceutical formulations for parenteral
administration include aqueous solutions of the active

35 compounds in water-soluble form. Additionally, suspen-
sions of the active compounds may be prepared as appro-
priate oily injection suspensions. Suitable lipophilic



20 ids close to the Ctermnus (Fig. 2). Therefore, we concluded that the
mat ure protein was conposed of an extracellular N-term nal noiety of 831
ani no aciwlg gx/2shs ansmenbrane segnment of 19 amino acids, apgras@hen! asm c
noi ety of 100 am no aci ds. Based on the resurred struc 25 tural
characteristics as a type | transrrenbral%e protein, the 115 kD protein

i solated fromthe supernatant of E6 spinal cord cultures represents the
pr ot eol yt i c&lolyesiteawed htigrifishdndlugiprdst tof aile syoh- pengerame

transnmenbr ang 1pr @bLighm tHak 1@X aGlt thP GRliloR Herldle s(’blc?xa\é%g%tﬁ'ytle o3Qawiel hi n
the sequence of full-lTength calsyntenin-1 remains tg be detérm ned. Based

on the | ocaﬂrorYr&Q]{Yﬁ—'@lilrd;f-’p?'l O PR R0 R A 5y L&y SOk Loy SUBPeyhe

rel eased frageee ragolctrad ifd eriddiardd Wit i Eeidiaaet tmeskrﬂs@\oeuayl engt h
of at %st Zfsgha no_aci ds (as uﬁnt ed f mtcbae I})I— 35 Ezyr of t he

mat ure prot &SRR RS Gt M ThE=Lad i le asni ¢
.segnent of da:lssa/ntsemmt:blar @md&i{hra(rse@p‘lfa.onammﬂiﬂ%m%rﬂ@’m BIl I /U
1 G2 ble 1%::}]31_% ane é&ﬁé&l@?'&i]ﬁ:éﬂl@'&ﬁ:a@ﬁr pzehs Y o %fn%% igues,. are

acidic and ki ng se&gences are enric ed In acidic res ues as wel | .

Simlarly adrdiasesddfermad idaradc ttd1e stampFusdse dos éddest oy, t

calreticul i Brcpaald iRIPt hidisiy fddedriarmias e didd e @IltasmaJ Bi ol .
Chem 1989 264(.36):21522-28). These proteins . are essential_for the storage

of Cazs 3th (YL coHe SRt P it RGIC I A RS T G 7 ¢ he
endopl asm c dceistmﬂumhoﬁ mmmcdmﬂ@eﬂes,vemmlt@, tehey .1, cafpadiltey gyadd nd

| ar ge num 1q_her 2+ i t a al ak, J
Bi ol Chem f1H9Y¥: Fhsg “%elil?fg%f% n| s é&}Fl? r@m r‘]ﬂcﬂ‘lso%c(kiftegm stry.
1987; 26( 23)fomﬂ-aaﬂeq irExegmial monmseltemrrﬁg S St RmREasy tefr itdse

cal synt eni n-gl. GINAA; D& lBMER), %‘f{;{ ! h%m&ellzéo%refeﬂa@]!aqg% -of

cal syntenin-1 in vertebrates exhlb a hlgh degree of struycturag
conser vatd oPORHE IR RRFRE tSWHIR 13 A9eR & rPl’caﬂ%Z@]’cYéiﬁrﬁdPﬁNas f ound
by sear chi ngrrd heddiHG drl it atthey ef duHiing FSeE NdESc I asRe idat=ahbasectd th t he

THC Bl ast program_Seven T H 764 C17882 THC195843 THC200424
THC192325, pﬁ%%’?ﬂﬂ’fisv %ﬂ %t%‘g ﬁ"t‘ RP% HF A G hi cken’
Cﬁ.| sKnt enin mmrlmngiantﬁn@dfwmlm‘ﬁ:‘;s) 1122594 dmmmﬁammne\c?gnsequence of
t he human C% (a_ﬁ_e segnent s.
The gaps we r}osedﬂg %}ﬁ e EI|but éﬁa\l}gé%ﬁr}gléaft/\ﬁon sat%grt codon and a
segment ®oF StamisR mmc@m@law byn ke ek ndrhaishu ke 920 DNA
library. Thushe Vo xﬁacwc{n@%a% hdmeRa TN Sente e vt e ?:Iblgﬂl‘_eﬂfc 2943 by

that was 100 ~ .identi 91 esul tin roma screen for
br ai n- speci 9% B¥ @@%%ﬁa%l% hﬁ?h WL?aa&eq"?geéﬂ‘ INFas et al .
DNA Res. 199 &cddntal3bd-3HY) . oﬂrmmmwklnﬂng@mnwswﬁm repdr-was

obtai ned 35 %ﬁ%@eover PALRDLS SCLEEU Mgl DT T SRV LA PE T e

Based on the ence ppr ng clone
sol le salt

A pharmaceutical carrier for the hydrophobic
compounds of the invention is a cosolvent system compris-
ing benzyl alcohol, a nonpolar surfactant, a water-
miscible organic polymer, and an aqueous phase. Natu-

30 rally, the proportions of a co-solvent system may be var-
ied considerably without destroying its solubility and
toxicity characteristics. Furthermore, the identity of
the co~solvent components may be varied.

Alternatively, other delivery systems for hy-

35 drophobic pharmaceutical compounds may be employed. Lipo-
somes and emulsions are well known examples of delivery
vehicles or carriers for hydrophobic drugs. Certain or-



WO 021 22819 55 P~Tnsnl ~ol ~c2 gle ORF of 2937 nt, encoding a peptide of 979
am no acids was defined (Fig. 2). The sequences of human and nobuse

cal synt enj wting with the am no acid 29 correspond t guence
of the N gﬂ"@%@[’ pepti de of chicken cal4§ynteni n-1 (Fig. %f.trnﬁwz(ﬁc(lgzduced

am no aci d sequences of the human and thé nouse orthol ogs had an identity
of 86.4 o and 84.7 % respectively to chicken calsyntenin-1 (Table I). The

amino aci d SR THEHS SR afurrimeiy Ybulsoxge G ISmre mReL sks” 92 %
These resul tisl syeaeal £k Kdath hiSPeeias didaguest Qread sy i@fiditly i n

three vertebyrate species, nanmely human, nouse d, chi cken,, exhi bit a high
degree of sté%&:ﬁfr @tofrse t‘i%ﬁ‘ﬁ"‘g&g‘%d“%%%e& 'Jdﬁe%%%(diﬁ]tﬂgala RS-
.conser vat i onaimdi-gle e syftdmnctudnals consigyaratd 0ol eammaigy: itdess pfeci es
ort hol ogs. of (0= ER t vgg% g ) i h, as human,
nouse, rat, %&n%i%%%%éﬁ Cél:%ffr)\J gdl&%%% ed. %%heg_gﬂ%%pa%‘gg% sear ches
for cal synt exdenrt- réziees guheen s Rulngdd Seeprs ot d0iims | radvatdsses

suggest the &xi SieNGe fark®! Syted Ndddigh a8Pahdde DBl apogasher and C
el egans 25 Genes with a structural relationship to vertebrate cal syntenin-1

were al so fdine: i TR Red HRAKASS GreRF RS dibgadsRending on difgjdns. |In
the Genone Afti&tiiadd D mdaindase:idads agophidnpddadd-l§0r 8 Sdwndtexks up

cal syntenin-1-1ike s faqund (acc. Nr. .GC11059). Based on 30.si X

over | appi%g %ﬁviﬁ%@gﬁyﬁgyﬁfdg i%?obet,h?_[fj}ief%%fél &'o¥es, 2 bo6216) we
have det er i tizel biwl aripehcetadii by cof ridsparitirapealdNA (TeeyerNr,. 240289018) .
The deduced i 1l t s ) | d, seque; | i

appr oxi mat elcgig%&i&w%(%%%ér@eﬁla@ E:%ésat%ll?lem n- 1%%%%%5&%%2{? em

cal synt eni n-R1¢¥8&t ed gene, B0034.3 with Accession. N. AAC38816, was found
in C elegans (see Tabl e dhe phaMR22A4AGE) REMIBIYiBhECE 2 may com-

15 prise suitable solid or gel phase carriers or excipients.
Examples of such carriers or excipients include but are
not limited to calcium carbonate, calcium phosphate,
various sugars, starches, cellulose derivatives, gelatin,
and polymers such as polyethylene glycols.

20 Many of the compounds of the invention may be
provided as salts with pharmaceutically compatible coun-
terions. Pharmaceutically compatible salts may be formed
with many acids, including but not limited to hydrochlo-
ric, sulfuric, acetic, lactic, tartaric, malic, succinic,

25 etc. Salts tend to be more soluble in agqueous or other
protonic solvents that are the corresponding free base
forms.

Suitable routes of administration may, for
example, include oral, rectal, transmucosal, transdermal,

30 or intestinal administration; parenteral delivery, in-
cluding intramuscular, subcutaneous, intramedullary in-
jections, as well as intrathecal, direct intraventricu-
lar, intravenous, intraperitoneal, intranasal, or intra-
ocular injections.

35 Alternately, one may administer the compound
in a local rather than systemic manner, for example, via

injection of the compound directly into an affected area,



These results indicate that cal syntenin-1li ke genes are also found in
i nvertebrates. Thus, calsyntenin-1 represents an evolutionarily ancient

gene thatwﬁ?@z?ﬁ@” wel | conserved throughout evolution. 5pEfgPl@E&
Cal ci um bi nding studies with the cytopl ggm c segnent of calsyntenin-1: The

cytoplasm c segnent of cal syntenin-1 binds calciumions 1o The clustered
occurrence of acidic amino acids is a typical trait of _high-capacity,

| ow- af fi ni t PEEER+1Bi AIERE ST SeishS tRgHFE e Lrdsiec Hormudas+ o F&#E - such as
cal sequest r ithefane , anthel@agi Fdidrdlkersd, thd dzeld iB echemgek¥ M drug
135(1):61-7 .e)liaré% cal rsgteimculf' n (el%rau? ancrl1 15 lM %hal ak, Cq{?l l%r%?;

88( 4) - 439- 43 YE Ve SY SFSM t R CEZAIHG nd e Spacdiyr B SN 8t 1, we
-gener at ed aafwsntabpdyt sbecdffiia oy pddleasmdc cddrentThe tlhiddsenizsct eri al
protei n isnt g9y Aol UskaRiOle] Bl LR LUPHAYIG 3 Gfe mouse

cal syntenin-1 _and an NFtermnal 1ntein tag 20 was expréessed I n bacteria
.usi ng the | @§ddH-CN system (New Engl and Biolabs Inc.). The cDNA of the

cytopl asnmic segnent of ¢aksydi@oisAtlonds ! ifi edshyRACRYeleee it was
inserted in fra i.,n the lt'rpléie cl oni ng elonm of the pTYBI 1 25
vect or (Newsl‘iaﬁl{yggn&nBiaolP . AEHPPERTEP P Y G the

pr oof r eadi ngneobymavase vRit (Reche) fddres comlaaid npudte ANAwf in-

cal syntenj n- npl.ate t i_mer.s 38Fmax3 .

(5 B CR R RE T rAA PR (R (PR 9 Bty Faommaxa (5
30 cccececr CQR@'&'BA@EA@@'E@AG‘E@'D@G@@ 3 )b_l(igetqa:r IR#CWQ.TI“@_)paGW@nDCdia‘—r agment
was cl oned H&l%etrhﬁe%éjgnagf-rﬁ b didniMh i@ rﬂftﬂr%%ﬁiét%%ré‘é@oxa%ﬂi-xm' :

After ligation the plasmd was used to transformconpetent E. col1 strain
BL21DE. A sMHEIS TSI -c S itd e CHRHEALRY & FABRhLTudhe f or
protei n exprigessn®i onOfdridleitdd it d WongRtid e Rhakhcditicanigid 1 i n was
i nocul ated wi,th a fr%é;hﬁ c%l og. The dgul ture(%/vas i ncubated in an air shaker
at WO 02/ 228F0™8Y B B9 HFERESB7& MY ThE s Wadtéd T,

Aft erwar ds ttedneul,t amal e aIrlans fianr do dedmeer2 © f5 ek emd e g3t atagidi -
expressi on in | QM | = B- 1> Thi I 4. de
(IPTG. Aft \g'?%éll'h%%t(\iﬁ:%ﬂ?e% Iacgg’lvxcl{ei%éq?spun d&%\i\%;‘?{tcaé?yfngXQe ﬁoa?@ g‘%’ﬁﬁ%t es at
4C. The cel Iclyeld éreogdamands whendidearcuah s aule dharactarizad (20 mv
Tris; 500 mya@ri dAldrf: O)arsdih-drite, ¥ | I8 A Qe Ve PN -Catd @y TO

obtain a clarified cell) extract the crude cell extract was centrifuged at
12000xg %%r 4% ‘mi nutes. To purify the calsyn 1o tenin-1/intein fusion

protein the clarified calte gstacutldhddatest of auwrldiid iatiedlsem and
rashic U U Hoa it (e oL UL S0 ARl o0 (1M,
mM Tri s- HC1 bstee: $hogm 3S:tisnene of the present invention to be

very suitable for protease involving disorders, in par-

25 ticular tPA involving diseases, and especially suitable
for the treatment of stroke. For example in stroke treat-
ment the calsyntenins or the calsyntenin derived proteins
are suitable pharmaceuticals in acute treatment as well
as in long-time treatment.

30 In an acute state, i.e. within the first few
hours after a stroke, a presently preferred mode of ap-
plication is the direct application of a high amount of a
calsyntenin protein, preferably an intrathecal applica-
tion, i.e. an injection directly into the cerebro-spinal

35 fluids.



15 erol and 0. 03 bronphenol bl ue) and incubation for 3 mnutes at 99C. As a
control maltose-binding protein (pMYB5 control plasm d; New Engl and

Bi oLabs, WwHGhadiyised to the intein tag was used. 20 The CaginRhmAkp9 assay
was performed as described previously (Maruyama et al., J Biochem 1984;

95(2):511-9.). For SDS-PAGE, 5 ~.g of pdrified fusion protein were heated
at 100C for 5 mn prior to | oading on 100 pol yacrylam de gels. The
el ectrotransfer onto a Aox25he deald (eawe tinemsran® § Sthiokischer. e& Sdieuel |,

Dassel , Ger '@Mit‘m&?réﬁ“ﬁﬁaggés,a £ Pt Ay A0 IR P13 LA M Qe lh at 4
C, using a solution contalning ~ nmethanol, 0.025 M Tris-Cl, and 0.229 M

gl yci ne (pH#F)- as the el ectrode buffer. After transfer, the nenbrane was
soaked in a so- 30 | uti gih:CQlr HHE-BF MGl R Mitedrapyard nhOrv

i m dazol e-HC., pH6.8,_ and the buffer exchanged several tines { an
hour. Theh" Ctll‘?elcnﬁﬂir%rfee%%n%cqﬂét% 'Cﬁft%ézaggr“ﬁﬁ“b?ﬂlfrbrp%%ﬂ%} nimY 0.5
E.tM or 1 edprMssorord &£ daMyrespactpreiain afs 4G #Hdd28TGd nthadald+ um ,
Aner sham Bucki 35 pre.. UK _ for .10 m.n._ The, nenbr rinsed with
il et et '%g*'(}rg. 1 Smgrfbu‘{ier%?t. c%s%l%%t%é’gﬂ%assgb?s%&?]bel Wt HTRn Mo, 1
filter papertEndritdinermramiel wesy) MO OHIRBIRGELHOT/4 BOWEHIGR dried at
room tenper afdiier Ror &h.af adh OA-aPesidie Ff of Scél‘féyﬁls@é}?flryzgfé}xé'si'rpg a

Phosphor | mager (Mbl ecul ar nam cs,_ Sunnyval e, CA). shown in Fig. 3,

dose- depehderite 2stasaedipprye vt ai rPsh tH ¢ Heh ARy ekis- 9% ei n

fpsihogapr ot el Rreso O m:aﬂdsm@o ﬁ5dme gértlé qqﬁﬁaﬁp&gﬂ i\zilﬁo@icrgr@cﬁmmd_ at ed

wi t ~+ concentrati.ons o .5 ~ ~. an u ~ hi ndi ng was

observed wi tH® fqgi e pcf%imt%%o%%ﬁp’ﬁlfs‘ﬁgt}b%ﬁ%]ﬁlﬁ?t%q— &bi ndi ng

protei n and ¢odily tgeeme (WBIRAT ntlee ncomtFfoy.oB)a Méthe tdwll specific

cal synt eni nvé"ld“%cﬁéf fusion protein, we observed an extensive precipitation
s

when Cad 2 ed. The addition of 50 mMor nore Caz~ caused the soluble
cal syntehd¥ n-1/i ntei n. bUtomncaenBheradh suidaite iRet s e OftroShown) .

The CaZ+-i nduegch i 661 Phsas | ORa©f c&ilisy el Ned/ &t 9d N ABSePEBY it eth by the
addi tion of an equinol ar Jgoncentratl on of EDTA. Because precipitation was
not observed-ZAR Gt SRttt rati ons bel ow 50 mVi we concl uded t hat

cross-bridgi ng between oydbphatsaniin dagmtarssizly afelad yent edlige bd ol ves

| owaf finity, hindi f + 1o Site i | ear | i stinc omt he
hi gh-affinity é.]‘?ieas et %&é%a%ytﬁ%%%%g?]%g%ﬁlttﬁé yn?%r%‘%:%‘f?%l%ée
menbranegt \Wesiredpaction bhestogewy fineayndinding chpachugh foed@ed |, the
cytopl asmi ¢ doggi fbpfiﬁé&ﬁﬁgﬁfﬂmey?e%@i&aé,s §a§mé‘m§'@aﬂ abd ties W th
cal sequestrin, the major calci U bi hdi ng protein of the sarcoplasmc
reticul um of"RYe4 AedSpRRcRE Elpysarepe eF i RERRPR PY s28 SP9R | 2F

clustering ofhegilheer 865dUEReLUNWEBiVIEY | nA €ROE | GEOHSrEHl Lt shewt . 14

acidic residues. The Caziifi{ﬁgrgbove described methods for the

25 treatment of stroke are similarly applicable to other
disorders induced by proteases, in particular tPA. Such
disorders also comprise tumors such as those induced by
tPA due to its effect on cell migration, but also tumors
generally involving at least one protease in their

30 growth, expansion, infiltration, metastasis and promotion
of blood vessels or neoangiogenesis. Such proteases are
preferably members of at least one of the following pro-
tease families:

- Serine Protease family such as tissue-type

35 plasminogen activator (tPA), urokinase-type plasminogen
activator (uPA), plasmin, thrombin, elastases, cathepsin
G, neuropsin, neurotrypsin



30 capacity of peptides wth contiguous acidic residues has been linked to
a general cation-binding capacity rather than specific Ca2+ sites. A

conparis roteins with such acidic stretches suggest gd to1hd3e
Caz+- bi nﬁ?%g&(z:%ﬁgci ty was proportional tg the content of ac.T@.@@ resi dues 35

(Lucero et al., J Biol Chern. 1994, 269(4§7I :23112-9). Xray crystall ography
suggested that the lowaffinity binding of Caz+ occured via intercalation
of Ca2+ between the WO OBt Yedg lpoprioBfiysEesCHare lacisgicd @<t er mi nal

segnent s of alisURSdd N Gh T8 Snds MANG Bord 1ys Nad, SAdtrel BliQls, 1998;
5(6):476-83). Simlarly, calsyntenin-1 may bi nd _Ca2+ i nt'er cal at,i on
between its cytopl asm ¢ MOYEIEL WHOHFASSS HEM livh SHFb Afersd 15 | el

ori ent ati on bhyrid astsgrane anchorage. In summary, these results indicate
that the cytoplasm c donpin of c nteni n-1 exhi.bits, both. highaffinity and
| ow af f i n5|Ct y binding of %ﬁz‘&ﬁ&%ﬁ%‘ﬁpﬁg’oﬁe ﬁgﬁ &fn dxﬂséﬁr%’r?ﬁg%ee?taf t he
.tissue distmduits ol wedsgmit eimverit irRNA Lskheohraides stethevdriyssuewi th t he
hi ghest exprgessi vel. of y i s 4.0 i

i nformation %ﬁl ﬂ%e%éer%psﬁlels St%?io% prgggﬁe%]%ﬁ%fbsé ﬁ%irﬁ‘f:‘iﬁ ﬁ‘ﬁ%ﬁ%r ent
human tissués adnfarhh feRtigned takep NEISerh dRircl T Unttdeh)calas

hybri di zed véJritehiti GrddodN drogdmitcH] hainmd: Sahsyed endierd datheled with
[ oc- 32P] dCTP (Artersgr?riﬁus ng the Prine-it I rc?ndo rimer |abeling kit
(Strat aghheAaF 5 9 1S AT or- BRs AT b Gt SRR TGV t he
hybri di zat i crored grfalvih et eaee ad Yzeatiyv idt oo Stalse has [velerag Mo ecthear
Dynami cs). Norihars Lo, anel yal .0l folplAsordehsd BRI fromadult human
i ssues revealed a single species of calSyntenin-t of approXi mately
5kb (Fig. 25Eam@)lickhe wighesthangedssisn 9 devrslon esieh 1a ndkiNPONder obser ved
in brain. Low signals were gdetectgd id heard pdd A8 o Skl&I@ yppscl e,

T .

and kidney. No transcript was found in lung and |iver. Therefore, "t hese
resul ts &} eaFYRERRINEHSIF atRembcahdie s RreinkpreeRt bies el B of

cal synt eni n-d1 &iNA ¢ 53 f eddlen de d htehr & et fx@ Pt €1 Sas85paf St Uche
hybri di zati on_anal yses %. t he tissue d(iz%él but i an obefl t%)/[ntem n-1 nmRNA:
Cal synt eni n-SSHLRB (R HRART I SPL%Dr YH'%ettondPt+1ity to mimic

or to block, respectively, the biological activity of
calsyntenin, in particular the calcium binding activity.

20 Furthermore, the characterization and isola-
tion of a deficient gene or a deficient protein encoded
by such a gene provides efficient tools for screening
possible drugs to improve the health of patients suffer-
ing from disorders due to such defects.

25 In particular for the search of further dis-
orders and drugs also transgenic animals are of great
value.

This and further aspects of the present in-
vention are now further illustrated by the following ex-

30 amples. It has, however to be understood that they are
not at all intended to reduce the scope of the present
invention. They are of mere illustrative purpose.

Example 1:
35 Screening for proteins released from the neu-
rites of embryonic chicken spinal cord neurons identifies



WO (12/ 22819 60 PCT/1BOL/ OLGX In order to determ ne the expression of
cal syntenin-1 in the brain at cellular resolution, in situ hybridization
was perf qygpeRge described previously (Schaeren-Weners apgrfgifoigzMser,
Hi stachem stry 1993; 5 100(6): 431-40). AN situ hybridization on
cryosections froma E18 nouse revealed a strong cellular expression of
cal syntenin-1 nRNA in the gray matter of the central and the peripheral
nervous sysPerl-OFky. rateim as saggterlyéda drasmeat efscadaye-the
followi ng regnhgasiwere la 1o beled (Fig. 4A), the neocortex (nc), the

hi ppocanbal formation (h| , the c§ugate u%arren g thal anus (th),
the hypot hal anus (hyth), 1% Re SEBFE PEnPE8 FAOEN&ES Eﬁﬁfe Fom &Y r i gem nal
gangl i on (tgﬁtdsheredm‘tﬁethvraﬂxﬁd gﬂrsg;lolcaa(t(éldg)s,pltdad @dxa?ctmu;toapl tiheli um

(0e). the syagma 15,514 alc 0l and (39 9GNS 8580 Blool e
calsyntenln et’e inonon- ura except i n th
.subman. di bulkacegisarke. r@mqr(ﬂl SEgtl] Mlmomwumtﬂea H&igend€) probe

showed no stididgpalrtridhddie Yl buTRuse LARHNLER Fek IRNAsWRR -abundant
in all areas of, ~20_the gray matter In the white rratter such as

t he corpus @&IW@@@mb(Y CRIREIA] s‘ﬁﬂ@glf %ft@Pﬁse%zéfﬁ‘%s 5BouRd2-nspect i on
at hi gh]gar H&ﬁ.@sfdcﬁ%lglﬁ] dd&%sﬁ?&tx@ﬂ\m &h@fure@rm{allfaml&sﬁ T r@tlha&n clg&d@ll
areas of_ the an he st, if naot .a ur.o resse

cal synt eff nozfsdg% QTR SR eﬁ’? :Lﬁie[ & & p 885 on

| evel were fp@lmahenltbrdﬂwerhe bionmaartaieymas afuldairsy eysrtiean BsrRNAc badul t
human tissu I Ce puy i d | v A+ per | ane
form heart §§Ie bral n !@&%g%c% 9__9%‘4 lﬂ]r(h(:cé) 13 L :%(\/13\,'(L I?Ig%)skel et al
mus 30 cle §r§ B)ancﬁlléfdi?éﬁﬁ (aﬁgem@ﬂ@t&ﬁ@,yg@wmﬁ r%di%l%‘@laé‘& cDNA

fragment s Ol hLRISIEERN (imbe 11 @ RI1QHER S ik rSiGale (I}_:qg nlkeb
Figure 4D IS shown a West rn bl of anal ysis of chicken cal
prot ei n. 131560e PEHLY tPrPF&hn&dmetrecme&@? gfa;b ﬁ’@art

(He), 35 liwsr z-(dd:)ng txsddis I\(e'EB)um chuirtedh gy e[BFs»}spm@'aanﬁﬂlm@ t(cC&Hae and

human cerebrg nal f|UI F) re bj ected t - P

i nmunobl ot ti ﬁeg l?srlar?om %n%gl é’%‘\%\% ! f’SL 61 /'l E@E&E ?glflfo | 2
anti bodi es REBn( efh‘&O b’%a)n:el%él‘%rch)R?EﬂUerglﬂﬂw genets), dgdw mandidiopedeni n- 1.
The ol ecul %L ¥Rl P waal ecﬂé dehtd? FHOWR 45 & Whindh AReTa! e dr awi ng

indicating t proteolytic cleavage site (arrow) on the calsyntenin-1
protein 20 harvested and subjected to two-dimensional gel electro-

phoresis (O‘’Farrell, J Biol Chem. 1975 May 25;250(10):
4007-21.) followed by fluorographic detection (Bonner and
Laskey, EFur J Biochem. 1974 Jul 1;46(1):83-8.) of the
newly synthesized proteins (Fig. 1D and E). As shown in

25 Fig. 1D, the supernatant of the center compartment con-
tained a relatively large number of proteins, whereas
only four strong protein spots were found in the side
compartment (Fig. 1E). Because proteins diffusing from
the center to the side compartment did not reach more

30 than 10 % of their concentration in the center compart-
ment, we concluded that these four proteins had to be de-
rived from the neurites of the side compartment (for a
guantitative study with the same system see ( Stoeckli et
al., 1989, Eur. J. Biochem. 180(2): 249-58). One of them

35 (Fig. 1E, arrow 1) was previously identified as neuroser-
pin, an axonally secreted serine protease inhibitor
(Osterwalder et al., EMBO J. 1996; 15(12):2944-53.).



5 and the location of the reconbinant peptide segnents used ' for raising
the R63 (shadowed) and the R71 (hatched) antibodies in the conplete
sequence \pf oiBig4s € cal synteninl. Note that antibody R63 ree@gpiiZags0oth the
full-length formof calsyntenin-1 and the N-term nal cleavage prod 10 uct.
In contrast, antibody R71 recogni zes th&%transmenbrane stunp generated by

t he proteol yt| c cl eavage of calsyntenin-1. The transnenbrane donmain (TM is
marked in bPaslkd Scale lpangdax( Aeightsamd oIB) thie@ wirhelSpkoarphne 9:

Char act ef | 25N  Bfcbalsd. T BB LBY Qi A dis eoleeqage, product o

Cal syntenin-1 protein occurs ansnme~t brane protein, a
menbr ane- bolifd 9bteOF Held é‘IDeei“!ilég;;é1 ﬁ’rlodhfct‘f’ ark® & -Sol(@BrewN2t éﬂrrfﬁé!l 20

cl eavage pr Q@UC'RNaEO 13AlaeR B thesue tdhrSldd W eRpRl-thul liheralh
cal syntenl n nd.its cl eavage ?Od cts two antibodies, ternmed anti body R63

and R71, Sﬁégf’w\}é’igy X S Lt CRERH Y s NERE PRGN S§EHCRSE"Che R63

-anti ser um 25nfﬂoms:u.\m eflcﬁrfln'g AGEcamixampdci=d 2pepid do Seachile@ &hatthehe
Nt er m nus 01&1 als ni_n Telmmno enfor the R71 antiserum

consi sted o ac,rl eﬁgﬁgdl §&Fodited SafPEl TTHEYSFAE of t he
t ransnenbr anhlsét@mewplmfalc momdene@mosuysnusmanprotwuythcagmgmsmem

expressed Wy tgr’é% ma%%g ﬁﬁre%%g%te@e%a Wseggﬂn%)@qca NJNFA col um

(Q agen). Production of ant |gen the 267 am no
aci ds | oy peptigs |(Fea exaaplese 1 ta@tdmlﬁdsa@ﬁ ém%@é@a@altyyﬁpemlm% 1 was

gg%|lfled b?a@@ﬁuﬁﬁh@@hlﬂ$@M@§t ?&%ﬁhﬁ@ Eﬁmﬁh@ﬂﬁe&%nb?% BgFT%é VeCt?r Ehe
was performe i ng .t he .proofrea rase, pfu (Stratagen t he
cDNA of chi EREAE &4 \7\% (5%11?2’% rgb/%ﬂér% @usl §3ardityy niieniv r]-(?L

t enpl at e andskehehs iteams da\BsiyEmeavi& 1 throughout the examples.

(5 GEGCCATGGCTCGTGTTAACAAGCATAAGCCCTGGATTG 3°) (Seq. 1d. No. 23) and

LV32Bchax3 (5 - CCCAAGCTTAGIGGTGGTGGTGATGGTGTGGTTCATCACATGIGICC- 37 ) (Seq. 1 d.
No. 24).15The PCR frag SEmempleag:cl oned into the pTFT74 vector using

restriction sites Ncol aiddiedkhbn éhhefnllchr%%%g%nk RaobeoEnd vas

transfornmed_into corrpetent E. coli strain col ony
cont ai ni ng ke FEHIEAL Feisqisgs wremudde o rﬁ“&rm . cplHter LB
medi um cont aiyRitReiOQA Hrotegml anpicillin was inoculated with a fresh
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from E6 chickens. 6 x 106 cells from the ventral halves
25 of the spinal cords of E6 chickens were cultivated in 60
mm collagen-coated culture dishes (porcine collagen,
25010 coLl, Corning, NY) and grown for 7 days with one
change of medium. To harvest released proteins, the cells
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30 and grown for 2-3 days in serum-free medium with nutrient
mixture N3 (Bottenstein and Sato, Proc. Natl. Acad. Sci.
USA 1979, 76(1): 514-7), lacking BSA and transferrin. The
conditioned medium was harvested, filtrated trough a 0.22
um filter and stored at -20 °C.
35 For the purification of calsyntenin-1, the
conditioned medium was dialyzed against buffer A (20 mM
Tris-Cl, pH 8.0), degased, filtrated again through a 0.22
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The second dimension was run on a 7.5 % SDS-PAGE gel
(L&mmli, 1970).

25 After Coomassie blue staining, the protein
spots with the gel coordinates of calsyntenin-1 were ex-
cised and processed by SDS-PAGE using the funnel-well
concentration system (Lombard-Platet and Jalinot, Nucleic
Acids Res. 1993, 21(17):3935-42). The funnel-well gel

30 electrophoresis system devised by Lombard-Platet and
Jalinot (1993) is a method for the concentration of pro-
tein from several gel pieces. Two spacers forming a fun-
nel were adapted to the minigel system of Bio-Rad (Bio-
Rad, Richmond, CA). Sealing was done with 20 % ac-

35 rylamide. The running gel composed of 10 % acrylamide had
a length of 1 cm, the stacking gel composed of 4 % ac-
rylamide was 4-5 cm long.
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The Ca2+- bi nghi Nifb& 3RE - A0l dWe@ HLPEDE | Cisga Wi L £OPT { BOUB; §Cbdi £1 Xesi dues

has beenlinked to a general. ration-binding capacity rather thanspecific
Ca2* sites. W%%frrp%’?‘lgsdﬁ %l‘béa?’éi ?‘1& 6\?’( hg%'cﬁf) ’ vé/r&) %‘E??‘?S@r@) 7Ry imed
PCT/1B(11/01112 acidic stretches suggested that the Ca2+-bindi ng

capaci tywas proportional to the content of acidic residues(Lucero et al., J
Bi ol Chem 1994; 269(37):23112-9). X-'ray crystallography suggested that
the lowaffinity bind-sing of Caz+ occured via intercalation of Ca2~

bet ween theacidic C-term nal segnments of cal sequestrin dinmers (Wanget al .,
Nat Struct Biol. 1998; 5(6):476-83). Simlarly,calsyntenin-1 may bind Caz+
by intercal ati on between itscytoplasm c noieties which are held in an

Y 1 - . I o o o ~ .=



WO 112/22819 71 PCT/1B1111111(C2 inci dence detection mechanismin dendritic
spi nes of cortical or hippocanpal pyram dal neurons (Koester and Sakmann,
Proc Natlywh@3Mdae3si U S A 1998; 95(16):9596-601) generat g 1ABHIsGEI Near
sunmmat i on of 2+ signals, if an 5 afferent input and a backpropagati ng
action potential (AP) arrive at a synapse within a tinme w ndow of 200 ns.

When the afferent input ~ s followed by a backpropagating dendritic AP, a
supr al i near Binfi@usm RFain2oDNA ghitbeaty foummtagenebnt #aselige tEreased

Ca2+ influx &@$utdsashes: Red Ng1 DarkpsOnsaatih nepl® PiBegeds (¢hwnaf f erent

i nput. The enhancenent of the C?2+ signal that occurs_when the AP foll ows
the EPSP hast®&eh A1 i HutHtId %Tl/b@%@ebee‘bi?fﬂ'eﬁﬁl%ﬁiié?t%% REeang2+ bl ock
of the NVDA peghptsDNA Whilseasy a(Chdrit dependesspdMbDAyeegpprerei nacti vati on
has 15 been proposed .as .t he chani sm underl.ying the reduced Ca2+ jnfl ux
When tho AP SrTRRES 7Y AV LTSN SEE e Mt FaRPRUERE RER G,

Opi n Neur obiloéled 9BCR S(ZImSOSEd 3ypder nhbgh hs por owesses, candii keohduf fer
beneath the posiSYSARLLC SRIb! 0o £oub fbbl Y Gl @i fng BYa  Lanlialbaf fini ty

20 Ca2+ binding, calsyntenin-1 mght contribute to supralinear_ Ca
signal i ng. |1¥apial beefPStighest etrRdatvwers f Birsaenrdeasachayiesedan i nportant

"invisible" conponent i nHder IS eI I SAIPTahdieass addi tivity
of Ca2+ sig Is’\iﬁ)jf\l)eher, ,Cel(:1 Cal ci U{n 1998; 24%%.—{1%: 45- 57 V\Qerhﬁsz Ca2+
UnfIux ¢ AP OUBR: NVDAEORIREOR { ARLBaL & RS £ SHAHRS| £ eB ntPBES, it e f1ec
Caz+ may be getsded edll 1 hexevieushe delarhiiédrannie saidraégderyed he first
type of infl By, {0 L nj L nci Az . t.synaptic
menbr ane, car%jy%t e?‘n)lt nvﬁg%:%%ﬁ#%r% o%igfég(ﬁ?%%lsrﬁggnf@@réﬂf?ggé ul?%allnrg in
enhanced Ca2ebNiepipdery NMDALLegeptorli nat?9ZatFen. afid, Bihckema prol onged
wi ndow of supb NPRI48302d3 51 BIEH T 81 s | PrdohErenks 54 Ud¥olb Lhs ceadel | ar

Purkinje cells, supralinear Ca2+_signall :13q has n attributed to the
saturati 8f ofleRADITPRERIZHRG!FFAE EiorRL +3 huFeELeRer sOB5tRECPRE i # const ant

Oi 37 w andtltig k¥ c%m%ié@y%%@?dgfe@ﬂ?ﬁmmbé |@oﬁ\13&\sﬁ£éijﬁblﬁ3(_ b&ﬁﬁn%eda et
al ., uron. ' ; - .. ln that study, nodulations o +
influx WO 3%/ 1%é7%g?>@r‘?‘i %il%rﬂrﬁ oF R PRI EGERL RS YT nt er nal
stores were ehkelmpaelf dsdtiheobejn) . sSTe ceydoopa tizy sppotl pnewidéed évi+ he CaZ+
responses of Par Ki nj g4 S, Lnear.ge were
attri butod tocpEe HEE Bl ELAG) StrhbiBinybhe, SLBRALE 15]) 157ERARG %%

hi gh- af f i2Ai t ydpuFiese ThethanBbtermivwaf (FH0t y2buf FRpraBersuggestert t o
contribute by)paekoflhPIthbenPEESE8NELo0E: £akds aBEmpbBEE, o Br fadSR £ d1e

ti me-w ndow of _ supral j near sun{ratl On&%il\)/aﬁdﬁ et al., Neuron. 1999;

24( 4): 989- 1069}.“?2%%?%‘??1@&, B ebWbPhi Pl bR G198’ aRdtFHREAf finity
Caz+ buff erimgmbranaesagheat| ef aldaahinedasyfiapt andl acaytoplasmidt

contribute ap i gpor{ant of! SRERL 49:50¢ £9LOGT §8nER-I8LEELNER BREQLNCTY of

t he synapse. .
25 tural characteristics as a type I transmembrane protein,

the 115 kD protein isolated from the supernatant of E6
spinal cord cultures represents the proteolytically
cleaved N-terminal fragment of the full-length transmem-
brane protein. The exact location of the cleavage site
30 within the sequence of full-length calsyntenin-1 remains
to be determined. Based on the location of the tryptic
peptides (boxed in gray in Fig. 2), the released fragment
isolated from the culture supernatant must have a length
of at least 750 amino acids (as counted from the N-
35 terminus of the mature protein).
Thirty-eight of the 100 amino acids of the
cytoplasmic segment of calsyntenin-l are acidic (see Ta-



Exanpl e 12: 15 Studi es of the subcellular localization of cal syntenin-1 by
subcel lul ar fractionation and isolation of synaptosones: Calsyntenin-11is

| ocat ed i‘gotok‘agzgqgstsynaptl c nenbrane, but not anchored inphqapPosksynaptic
density. 20 To address the question whe§ er cal syntenin-1 was firmy
attached to the so-called postsynaptic density (PSD), we isol ated

synapt osones by neans of subcellular fractionation. For the subcellul ar
fractionati 64 tiHe ProtINBIt ErIdT IHEGS FHEvedk& s afs@d (Phel an and
25 Gor don- Y‘Q@‘sﬁ.,du%lﬁ%)re %rcamﬁac @n%%@Manr@ Sttt Wre @ﬁl-ckens ¢ 10
respectively,. wer onpgeni zed w a Doun e vol umes of 1
mM HEPES, 0 NG det %U% e ag teh ﬁrﬁ’rf%é@blae‘% INESE T or mi x
-(Roche) . Thenesudsc eldaul ctrafacodr atat ¢ (ﬁbﬁ/\/&ﬁqummtachra,s Sdl wgsierulded by
Phel an and 9 I SyAR .~ -growt h Qnes and
their subcelc%q{cfi O\(%ﬁpﬁgnéln%lé%é& %d“?é} eem Str ég?&;r%\?a%]tgl c\gI( a;c)ip:ioach
-2nd edition Cl’{eéfds 198 & net6c N3 6 Bathie? 228 HS)Thae Presteinp a3B8)essar- West ern
bl ot anal ysiys M tabt F@q@@ﬁ&%@soB%%Mlﬁnéh&éaréeﬁlagmiet@étpé@i&hn was

| oaded per lane. For controlling the correct ractl onation, we used

conmer ci al | Plarkialahal 49 Bkl ‘"e%lJFForal%Che“@ FRAQRIRAMIC gretirailunyg
512(22|e319 PGXderB{écﬂé@tlzﬁhéﬁlgﬁt&ué\l\ﬂi\ tﬂeﬁﬁpt&{pdéiwnwaﬁémgmﬁgl e BRIAHOS is ?
ypl Cca onen e OStS pticC Sl ereas u | S co onen
o1t he. APAKSID o it BB BEBERL O A ERDhEE BBekSRerDHaRT sbat o Lani bit
afirm attacB1ruéLntChe:on1 N9 PSD Z6H§32) 31t &{dS nidhynisindiagisite on its

Cternm nus&(g&qs_&lgeir%i el%c}%r[%r &L&etlgaé7 2169 y . "}:,Eggt mmnodet ection

of A uRl an ~g to prot ein were 1'oaded per ane Wth this
anal ysis, we found that calsynlo Lenin-1 is a protein of the postsynaptic
menbrane, but does not h@Mfne iddimate binding to the PSD. As denonstrated
in Fig. 7, synaptosones re, enriched in fullle éﬂftgt h cal syntenl n-1 and its

cl eavagelproducts. HypotOfiE-RE SahtIeFBIC L t&drdent with
a mld de 1o gehttliesubhad amdttice sndude i IpddDEs qﬁo:ﬁdJJog‘umSeeaﬁ orns of

cal syntenin l.n.confr mar ker f. the po aptic density,
viz. PSD-95 %anlasyatﬂlr(‘gf I e‘% a%¥ate oﬁo 815) %(%‘? %?‘g
remai ned in s&relqtantal:wm@ervabimlmns (P4 and PSD, accordl ng to Phel an and
20 Gordon-Weks 1997 (| Sﬂlétxﬁaojbxoc%a%ﬂ“%@ % }QTH%&{] their

r act i C r oa

subcel lul ar conponents. |n: Neurochemstry - . 2nd
edi ti on. 2¢ ed=eRnervay , fpaRA Jrur seqsyhing ‘F‘?%s HC qunQ@}lquém@réar ance

of cal synt entdhded g0 é@@:&&ﬁk)‘ rdgtalodsé rwmat@setmt: miés@m&g&%rdpl asm ¢

Chatcor r espoRiRe (B h ol Raet DhESs v ele oS eviarbd fad | XA Bladf oner
defined as tTRCIZRI2Tul BEC2hihil1ér andUTHCZLL BES erwieh ehoeolody ead neme  of
Synapt 0SONBS;pNa of chicken calsyntenin-1 were identified and used to

25 compose a partial sequence of the human c¢DNA lacking a

segment of the 5° end and two internal segments. The gaps
were closed by RT-PCR. The putative translation start co-
don and a segment of 5° UTR sequence were found by
screening a human brain cDNA library. Thus, we obtained a
30 human cDNA sequence with an ORF of 2943 bp that was 100 %
identical with KIAA0911l, a cDNA resulting from a screen
for brain-specific proteins that was not further charac-
terized (Nagase et al., DNA Res. 1998; 5 (6), 355-364).
The cDNA of mouse calsyntenin-l1 was obtained
35 by RT-PCR and subsequent screening of brain cDNA librar-
ies. Based on the sequence of overlapping clones, a sin-



30 Exanple 13: Studies of the localization of the transnmenbrane cl eavage
product of cal syntenin-1 by i mrunoel ectron m croscopy: The transnenbrane
fragment wH opem185 teolytically cleaved cal syntenin-1 is @ceupsml@ated in the
spi ne apparatus of spine synapses and tge subsynaptic nenbranes of shaft
synapses WO 112/22811 74 PCT/1BI11/ACCr2 To identify the fate of the

transnmenbr ane se nt. of _c¢al syntenin-1 after pr.ofeolytic cleavage, we used
R71. the. anBiBoQtag e e mEmSaET Po IR Ao et St GrIRfarsSEM w t h
per oxi dase- ward dgdlidreconjFUgat €d .5 secondary anti bodies. Wth peroxidase the
menbr anes of the spine %%ars%%ﬂcgssgifn%u a%?)%smv\o%rs% lc%‘i%' ed (Fig- 8 A
and B). Tn sone synapses, weakKer i nmunoreéactivity was al So gund over the

‘post synapti @ mg@ntamy WHitdy @®) amging laayildy 2% amusspaidyia thes skound i n

the |ameld a@@%@é%f@f@ﬁ%ﬁ%ﬂ@&ﬁé A0 1A SHRARSES 1 N
dendritic shafts and neuronal somas (not shown). Wth 1 munogol d, known as

‘l ess sensitifag-| #el T REEUGTh @R @Sive ISPIUeneas @ httihen her t he
spi ne appar akids thid thoube Grithctdgd R W YirmRid o yeyoregneas sotnghaf t

synapses. 15 Because no | aheling of the.subsynaptic nemrano organel | es
v ound widn T e RS TS St SO S i LR ST | AATE dat t he
spi ne appar ahes acdmicaiaradl resdguercd uldedtdnmyt ot dwyet emidhwdouser cefie

N-term c&% £R roduycty, Therefore, the full-length as well as the 115
kD 20 fglradm 0 c\a%%g?/ln_ﬂem n- 192f ound in Western blots of synaptosones (Fig. 7)

can only be derived froffheife gesudysapeveatesbitieds tithepeciesuhororndi cat e
hat the protieRudd &iCleavwaas dpisl- 106Gt 1Rled RR& B ra0 ff&ids, - 1N the

synaptic cleft, .and that the transnenhrane stunp |s inter25 nalized
t her eaf t er . TAMSHdoHRAN ¢ RRERye FH (FE HaT ol dyEhds®SA ts in
the rel ease off ddtaad@r1l ednseeldtilal. Eadedrorftitalisgt edrirckurbll s

as

sol ubl e agnent _of .calsynteni n-1 spreads. in the extracellul ar .fluids,
Gomon S0, Rke Sa i) B A R O P S R R e ool
vitreous f| wnbndlihe epaqier drehshrgdhrehestsyptesini erhaliffedent o the
Spine appar ajdiscuftd Gidci SEMEAP dORRLEMY, bl EAZabl Mg domein of

the internalized trans rane stu covers the cytoplasm c surface 35 of
the spine appHials. cRiude isHReGAd zati on nay transl ocate the
cal synteni n-1-nedi ated Caz+ buffer fromthe

20 Example 5:

Database searches for calsyntenin-l-related
genes: Related sequences found in databases suggest the
existence of calsyntenin-like genes in D. melanogaster
and C. elegans

25 Genes with a structural relationship to ver-
tebrate calsyntenin-l were also found in the databases
for D. melanogaster and C. elegans. In the Genome Annota-
tion Database of Drosophila (GadFly), a single calsyn-
tenin-1-1like gene was found (acc. Nr. GC11059). Based on

30 six overlapping ESTs (GM09293, HL03914, 1LD07408, LD
11689, GM10465, LD06216) we have determined the sequence
of the corresponding cDNA (acc. Nr. AJ282018). The de-
duced protein exhibits an amino acid sequence identity of
approximately 35 % with vertebrate calsyntenin-1. A fur-

35 ther calsyntenin-l-related gene, B0034.3 with Accession.
Nr. AAC38816, was found in C.elegans (see Table I).



WO 02/ 22819 PCT/1BOL/ (11112 75 postsynaptic nmenbrane to the surface of the
spi ne apparatus. Recently, the release of Ca2* fromintracellu |ar stores,

i .e. theyRoang14 he spine apparatus, via acs tivation of poensHdie@ceptors,
was identified as an important contribggion to the Ca2* signal within

dendritic spines (Finch and Augustine, Nature 1998; 396(6713):7536). The

| P3- nmedi ated Caz*rel easg, i s requl d. by.cytoplasm c * Lh.a biphasic

node (Tayl or, Bloch|n1B§B$ﬁ§sr 8ug%§a?9%§§é%elg§%g19§¥?§§F§§}S g@lease S
| ow at bot hlibe gedeki gireCa2socfnuadt iat iovertielnratasor BHuat ratevmedi at e
Concentrat'Qaﬁlﬁf12Qgﬁre%%%t%NEntvbﬁﬁtﬁ%&%&ﬁﬁ %ﬁc&r koggngagﬁaglevatlons

the cytoplasm Cc domai cal'syntenin-1 may effects on
.1 P3- nedlatebaéabeeﬂeW§1ﬂe§§@seIN@dc5h§9ﬂ9§@#toﬁvpﬂ@tﬂ@§uIts of the i mmunoEM
anal ysi ssand subcellular fractionation indicated that the full-length form

and both cl eavage products of cal syntenin-1 occur in the postsynaptic
‘menbrane (for an il 20 EferPiti 8n see Fig. 9). Tn contrast, neither
full-length cal synteni nC&lﬁQﬁM—bﬁnﬂhhgr stodl eel ®avagehpr ogueblabit c

exclusively the tran e st.umg i_n_i.nt ernal menbranes. Thi s
conpl ete se§F gﬁﬁ Qﬁﬁ nalﬁgﬁdcghém&atanl%§?m€PEaU§ge groducts
to the in 25ym£e@umbﬂabxmﬁwl@@l&ndﬂtgopﬁe I nternal nmenbranes, respectively,

can onl ybe expl ai ned b»fh%XE&ag%Ekehaaceh%\éﬁQ% o chayat Sfﬁhﬂo laby a
prot ease Iocated in the synaptic clef he selectivity of

i nt er nal i zatiden i5r GcdyPifEL ttHa ity 2is ﬁ‘%ﬁ&'&?@aﬁ% &chéifsf;lﬁﬂ@br n-1
i nplicates @z30 BagM Ry Ovot&les ofodrhe i ok yhiLr at£avageres, tb@cﬁynapt Ic

?LgL:tLgrpgggg gnslocatlon of thefﬁgg* blndlqg?%gﬁg_ &%@-25§§r eni n-
it

Exanpl e 14:caehermgyml(mﬁaﬁlnjﬂa—ﬂ@gnomnﬂ:aaﬂ cailiim i Krearsiengnidhe

proteol yiJ ¢,£l 234388 V1%, 19%Y,C8¥133853 6 1 Bt diO%F 2nldca?-
binding capacity of calsyntenin-1, we generated a fusion
protein of its cytoplasmic segment with the bacterial
protein intein. A fusion protein of the cytoplasmic seg-
ment of mouse calsyntenin-l and an N-terminal intein tag

20 was expressed in bacteria using the Impact-CN system (New
England Biolabs Inc.).

The cDNA of the cytoplasmic segment of cal-
syntenin-1 was amplified by PCR before it was inserted in
frame in the multiple cloning region (MCS) of the pTYBI1l1

25 vector (New England BiolLabs, Inc.). The PCR was performed
using the proofreading polymerase Pwo (Roche), the com-
plete mouse cDNA of calsyntenin-1 as template and the
primers LV38Fmax3 (5‘'-GGGGAACAGAAGAGCTGCACATCAGCGAACG-3')
(Seg. Id. No. 21) and LV39Bmax3 (5'-

30 CCCCCTCGAGTTAGTAGCTGAGTCTGGAG-3') (Seq. Id. No. 22). The
PCR fragment was cloned into the MCS of pTYBll using re-
striction sites Sapl and XhoI. After ligation the plas-
mid was used to transform competent E. coli strain
BL21DE. A single colony containing the correct plasmid

35 was used for protein expression. One liter LB medium con-
taining 100 pg/ml ampicillin was inoculated with a fresh

colony. The culture was incubated in an air shaker at



The |l ocation of the proteolytic cleavage site within the sequence of
full-length cal syntenin-1 remains to be determ ned. Based on the | ocation
of the trwptoize2qaepti des sequenced after tryptic cl eavage olctiiBeysigbxeased 5
115 kD fragnent (marked in gray in Fig. 2), the released fragment nust have
a length of at |east 747 amno acids (as counted fromthe N-term nus of the
mat ure protein Furt hernore, the cl eavage occurs in the extracellul ar

moi ety) i.e370K tHEIN tErHiGhko siefehsd thed + rAfreriidnene SEgmsg . Thus,
the cl eavagevesd twrdiasedwrdie chCaatZQCbCﬁsz'Q{k@afn Nh e Ghaeb tietth (éﬁ&é@ﬁor@m no

i rst “an no AR B % AHCHIb b SRR 9 e e ke b de
.extracel | ul a(rIH'm})et %ﬁﬁemaﬂ syntdre redl Jdefwerssl spun hdswwesyt 1590 s d h{eazpept i de
of chi oken Ay SEfe S ‘%"’C” R N U e AT
‘SELNGRYVSN Eﬂm@/m ﬂAm$ & AAGIORNHIT 3AS-T D). SO HRLINPHRESS MPSTATV

1d. No. 30):a/{d aaned SERIGRGS HrdliRL I\%aé&i/ﬂ{a?ﬂéhl kbt - RYRNVHAR
SLLDRKFKLI CSELNGRYI S NEFKVEVNVI HTANP MAAQPQFVH PEHRSFVDLS

GHNLANPHPF AAPSRAREd ek} (Sitrafth SR i Gryae 14l Bt thovaki R i he
sequenced pepigete arwrmmowxg)ffdmeollﬁrh&égamrﬁuﬁpfpftméil@é&@ﬁiun 1 (see

exanpl e d Fi The last amn cid of the
trans man%or aFlLe %’éﬁﬁn? ’%’—‘1‘391 Oy Rr Gfltrhd‘f'h‘?t he-Fat ?enitﬂee’%?’fﬁ%‘ése t hat
cl eaves cal sya® elmardad nontd e qiradhamcmihwmnfmd |W£gslse31 eci3th ta deigh

I nternalizat e r &qﬁeﬂb Y, r rrently
not known. e%a ext réa I"ul"ar prot eases avg'?%se%né‘%rg&&téndsatgl cgy
expressed i ANa®l) néfhe f%@mm@t@m WVIHEP@'NE@N{WC(@C oS -SBAGRm

i ncl udi ng tlmélmwgmﬁ@ 'MtﬂmslmP%@;Sn% By PSidy PNfk-
neuropS| n. For two egg] na tP and neur opsi_n, transcrlftlon has
been repttt &F o t@ff“&?" ) AR AHSHREAHAT f0113 MIRsyr o

utes at 99°C

As a control maltose-binding protein (pMYBS
control plasmid; New England BioLabs, Inc.) fused to the
intein tag was used.

20 The Ca**-binding assay was performed as de-
scribed previously (Maruyama et al., J Biochem 1984;
95(2):511-9.). For SDS-PAGE, 5 ug of purified fusion pro-
tein were heated at 100°C for 5 min prior to loading on
10% polyacrylamide gels. The electrotransfer onto a ni-

25 trocellulose membrane (Schleicher & Schuell, Dassel, Ger-
many) was performed at a constant voltage of 100 V for 1h
at 4 °C, using a solution containing 20% methanol, 0.025
M Tris-Cl, and 0.129 M glycine (pH8.5) as the electrode
buffer. After transfer, the membrane was soaked in a so-

30 lution containing 60 mM KCl, 5mM MgCl,, and 10mM imida-
zole~-HCL, pH6.8, and the buffer was exchanged several
times in an hour. Then, the membrane was incubated in the
same buffer containing 0.5 puM, or 1 UM, or 5 UM, respec-
tively, of 45Caz*'(ZBmCi/mg calcium , Amersham, Buckingham-

35 shire, UK) for 10 min. The membrane was rinsed with dis-
tilled water for 2 minutes. Excess water was absorbed
with Whatman No. 1 filter paper and the membrane was



5 them Int. 1995; 26(5):455-64). They are intriguing candi dates fox

regul ators of calsyntenin-1 internalization. Exanple 15: Studies of the
subcel | ulvgp obegadi zati on of 1o cal syntenin-1 in grow ng NnegraB®/01662

Cal syntenin-1 is found in growh cones @k grow ng axons during neural

devel opnment I n situ hybridization indicated the expression of cal syntenin-1

MRNA i n neurgnal . precursor_cells of 15 the rmnal |ayers aof t
devel opi ng r%"'\ﬁﬁjsatsfé’toé%tﬁr&’qﬁ?tt%e edrdly agbets(ﬁﬁcﬁﬁqrca%gfya!gg@eo%i?&ﬁ ons in
all regi ons vaird enadeuaddopimigagnexr \Rhussstyat owagehh elMeflorms 1l ave Dymeasitdsgat ed

t he subcel | L%Lﬁ,{nr#%claé i zafyion of calsyntenin-1 also in neurons during the
period of ce i gration and neu 2o rite growh. In this exaqpl e, neurons

.of E18 nouse hi ppocanpudsweheweylir Fited 3as addsss-depepdentousts’. Wen the

di ssoci at£d Selds TGRS iy S Send RPOSATRUS VeF A R &e dddi oW
density, their grow ng processes did not, make contact with other cells
during the R%eHD iy LIURDIhan tthe DHHRF breloghdiel tel$ ke al | owed

the m cr oscopicubarsgrectin cwfz;t B@n@éﬁ%ét%@ﬁ@s?ft bes| gadi ngukri psnefst he
growi ng axon enstirated in Fi.g. 1. cal.synteninn-1 i noreactivity
was found o#%fh?%gf% ag:él lrf%é”%u?%%%ﬁv Lo SR Sh %%eltrilpes of
processes, waup@ed end rtitte otk aieh sna ik gea-thindiard ywirsdtreing aal siymt eni n- 1
immnoreg&tiyé%nm%b%iqyeirn tfhleggré))vv_th cones, as evidenced by the

conmparison wt e- 1 munofl uorescence staining for calsyntenin-1 with

antibody R63 (Fig. 10A) Werdr diearndlfomt sngdlristinted myfdrwdioniiedeigrot ei n
Taut 35 (Fi gye 18B8ervia Hphste panyé | $8dd O t £&d Sty Rt neded goreactivity
in growh con%ie$xh| bited a pat c{gg ttern, WO (1,2/ 22819 t-SBh

PCT] 18111/ 0 AEEI nd R AL R Q1 B0 M 0TS G SR e NS i n

mul ti pl e cl usiercalsihe-deinH 1 Aptetentiade ot INBP cargire, |twlimedei ghat

cal syntepnin-1 is abundant|y, expres on .t 5 surfac f graow ng. neurons
and, thuﬁsg n%?/t%ae%o% %?Jonc )ib?]ﬂll% (‘Z%eéFggﬁgﬁfia?r%?ﬁgégggé?gsﬁgﬁhc‘ggneuronal
m gration aretmieninridinteinivax preeeert ey i tles, additiomerd een

regener at i ves fuied 1 ONSc A Sl ARV Sof | BSHE. T BbdldYse TG LASTigti | Y strong

cal syntenin-1"signal found over 10, growth cones inplicates cal syntenin-1

in. growth cHe RehcePorEred @h GR™ aXORCHrbuR i emrl Rt dant. MEx Il e 16:

concluded that cross-bridging between cytoplasmic domains
20 of calsyntenin-1 involves low-affinity binding of Ca?* to
sites which are clearly distinct from the high-affinity
sites detected by *°ca® binding on the nitrocellulose
membranes. With respect to the low-affinity binding ca-
pacity for ca? , the cytoplasmic domain of calsyntenin-1
25 exhibits striking similarities with calsequestrin, the
major calcium-binding protein of the sarcoplasmic reticu-
lum of striated muscle cells. Calsequestrin exhibits a
similar clustering of acidic residues cumulating in a
contiguous stretch of 14 acidic residues. The Ca?*-binding
30 capacity of peptides with contiguous acidic residues has
been linked to a general cation-binding capacity rather
than specific Ca?’ sites. A comparison of proteins with
such acidic stretches suggested that the Ca”—binding ca-
pacity was proportional to the content of acidic residues
35 (Lucero et al., J Biol Chem. 1994; 269(37):23112-9). X-
ray crystallography suggested that the low-affinity bind-
ing of Ca? occured via intercalation of Ca’* between the



Overexpression of calsyntenin-1 in CNS neul5 rons using transgenic mce

t echnol ogy The overexpression of a gene in a transgenic nouse is a
relativehyOQQhﬁﬁg way to study the function of a protein ipaTiByi®ich20r the
first series of experinents chicken cals ntenin-1 was expressed undex the
control of 20 the pronoter of the Thy- 1°gene. The Thy-1 gene i s expressed
in the nervous systemrelatively late (postnatal day 4-10, depending on the
| ocati on). HEwedxpCessimmnngfl cEsyantteniaf raimdeudasts icortiner of( tWeegThy- 1

promoter (CGordon et wale oel84 s&l1. 5P 5“@5 %1)6 SASUr as hale2p the

earlier devel oprrenta st ages are not gffec point TS ‘essential .

Cal synt eni n-°Bisymbgniasdedah kiak %glkbhslfﬁfrertq'f’éacfé\%’% AR pateritdus syst em
rel atively quddplmlct mb%edltw%ld:rpla% QI 1@ idh e¥derdievrirepnent al

functions as cell mgration and onal hfi nding. 30 By using a
late onset ;sjlr‘eglrrﬁr NGt |kﬁ’té:rﬁfé'tf5 ﬁg’ d4%ati ons of early
'stages of neurogenesis iTn themiargns geitise acmgmlts 1&@&1@&&:@ tdﬁtﬂtertdieng on the
aimof an inyesti-gati.on,. other ter ) For. the first
transgeni c mc ec 1\%@%%osde°rrfa&r§§n%ver psryéns ]‘ry{‘ cael latr‘ﬁ \rﬁ FhALESRs chi cken
wi t hout the acﬁ,z&wpltafsmmi Segrertf irbdualsading tof [t *&ntial of being

sel ectively detected with species-specific nonoclonal an WO 02/ 22819 79

PCT/1Bfl 1/O112 tibodies. The chicken cal syntenin-1 exhibits an am no acid
sequencelf dentity with EF&m®d&nt’ér part of the nouse of 84.70. Thus, a

hi g[\)l y gonser ved functi mx&h@trheb?&UM1ﬁeEh{%ﬁcQﬁ% Ltti@:s&f dltllg,?rgr_ansgene
is based on.a n_vec or or n i.C e.transl ated region
of Thy-1 haS TG oAt %PM J?W&Ia(‘é)rﬁﬁ)ﬁfﬁ H=sUe 987 el |
f50(3%,h 4?8 5&)th e 268hdnt Ie)t;gréﬁﬂdna]mﬂt of c:zﬂlsykm'ermai—ﬂymm%n 1t Esed
or e over expr essi i,ve Wi

AfTTIT (3 by upstream og%t r(%d‘sét? l:t\6 %‘P 9_'{9 é%%a%%ia%@%b% st ?%tg% Sof the
TAA st oplTodiimr DRiiterny mlﬁmumﬂedﬂ rﬂn&ﬁ&mmmpunmmmem vect or
at the Xho- T, Iy eRy Iﬂltaﬁyejtlbém Mﬂéﬂ?tﬂﬂfh afch diies &) :j%nﬁl] Atdpn 15

controlled WI th a Hndlll est. . lasmd Is rescued an ragment

to be used RFLFIREET Hjiddt |ao it t@%rﬁﬁﬂﬂ% A Fuasan |9adesyouse
oocytes i s cidnigidl MauEIgRS wHiah atot’de] taeTh| aakeAghiMylusihgsthdhe 9 kb

l ong injectigon fra IS separated an.a . Lo agaro0s eI the 20

purified wi t‘%rla{“eql%gaq’r]’f -&%?é,o“gﬁaﬁl‘?%%%ﬂ% @??5& Jg’rtu cl es
Wi th inj2e¢t ilorididdteion Tes gmte?catm@i\ af 4% aPergBmergh;ie amad; té(mmaxfed by
pronucl ear idy&etd I gjﬂg T screened
for the presence o t({{ie) étlr ansgen a%%%%% %gLut‘f e&;ﬁm&%&%@;ﬁﬂ%‘?‘é‘r By this
procedure, tHfekesihaze Dyl Gler é%p‘?'é’é%ﬁlh Piate and s th}éa‘i)rr 1 and
two |ines oveExdias Ny ﬂftﬁn NRUSEL Galar i drds Vi%\ﬁéa[Pééeéj siltfle

bl 61 t1 g ancPRIELE (S hy T A i B O PHROBIA T 00 iy At er
bl otti ng2s A 4Gpi CBie duvisylexgir egroes svam 10 tdeel syrriteaniof- 16 mRNA Avef 0l ab-

served in brain. Low signals were detected in heart, pla-

centa, skeletal muscle, and kidney. No transcript was

found in lung and liver.

Therefore, these results clearly demonstrate
30 that the highest expression levels of calsyntenin-1 mRNA
is found in the brain.

Example 8:
35 In situ hybridization analyses of the tissue
distribution of calsyntenin-1 mRNA: Calsyntenin-1 is pre-
dominantly expressed in neurons



By the sane nethod, transgenic aninmals expressing full-length

cal syntenin-1, as well as other 35 truncated fornms of cal syntenin-1 or

nmut at ed fwopmsefiocal syntenin-1 (point nmutations or del eti @pgrifghadiceNs) nay
be generated. Instead of the Thy-1 pronoter, other pronoters WO (12/22H11
80 PCT/1BOL/ (1 1G22 may be used, incl udi r‘?ﬁ pronoters driving transgene
expression in particul ar subpopul ati ons of neurons, such as the pronoter of
t he Purkinje Cell-speci flinc ordeur dtceideterntime |thebiexpsyestsdmrs pecidale
protease neurQRshn Al tief o Bidsl Yar td %%Qgﬁﬁ__sg e_put under
the control of i,nqalci _Ile pr onot ea\r/ls. a@arf%lrhzgl%[?&?. presm%pn’ ?ffth%rr%drol

cal synt eni nP¥YRT Eaedipero vt eeHEDS) areldes FobetheARERYON i ¢ .
-expr Ie_SSI OndO(_delL’al@:hférF—adiE‘eYr@BﬁﬁlEhd- ddier iGN alie, q&(\él%cs&héw@&faﬂ%t eﬂl n-1
was | i gat i nt o .the_pc : expressi.on vector nvi trogen) using the
restrict ngn 154“@3 'Hi4r?§1'l Jand-XEETEY %’Y&”ﬁl GO QRASLIERPS 0 MansT ect
HEK293 cel | S£usi rrg Edttamdarsk cadedalned o sphatirey taalisf ot | extptaeibuss.
After 3 days..t | sypernat a d N te s..col | ected, subjected
to SDS- PAGE%élanl erllgltqny}sfle by \/\/eg’[rﬁern quc)]%f:’f rﬁAg&/tatgeirngg%Gg‘%nﬁrbt G R71

anti body. | Fheh@egdiphenadatreenfoHEIRS3 atel (B0 4Ale. fIn la | saggitdiuman

cal synteni n-do i3 k) MpgRNhahed whereas dp SRS _ the
HEK293 cells aonly rel eased hunman calsyntenln-ll%g%% %géég%dﬁ% (Fig 11).
Expressi bh inplastadfict ¢Pel | sheraeoedtteanatnalel chedrepeeardnhifidra
vaHetydo; enw?r_roypt(irﬁ)le,xmm&ﬁm Reigien (CaAES airgd | yhavahlabl e or

sel f - made) . requen ed eucaryoti.c expressio tem uses vectors
deri ved fronﬁtt?ezc!ul%g\ﬂ &ﬂéoﬁ}ﬁ aéi‘]%:%rﬁj?%‘i’@ ’ei?%}eesc's‘?lfﬁr}?e %mcéef)y' otf\ile
eucaryoti c gais | (prds rEne beripedi sl gamsl 6 ced )l s, tiEH@eeddls , rdded a
cells, HO c Jur cel g@;],?» | C127 | s....CV. |ls, or
Sf cells.). %Hﬁg lal%gedt%gﬁtq)éd éﬁ%cﬁf%\% on ofecéﬁhéeﬁ%:glgﬁ%f &?% c%rf sé%b(r}r?a&%O

cell's, o¥> a ddudlasyighandhasx) deg omteaiiae seia TntNg read symad

Appl i cati on diyihen RRNASAH 18484 18a |1 efdatianal) Rubdd.cal | e dystber WO
98/ 16643. 35 Ex%népl e 18: _, )
in t submandibular gland. Control sections processed

with the sense probe, showed no staining (). In the adult
mouse, calsyntenin-1 mRNA was abundant in all areas of
120 the gray matter (Fig. 4B). In the white matter, such as
the corpus callosum (cc) no calsyntenin-l1 expression was
found. Inspection at higher magnification indicated a
neuronal expression pattern in all areas of the CNS and
the PNS. Most, if not all neurons, expressed calsyntenin-
25 1 mRNA, yet considerable differences in the expression
level were found. Northern blot analysis of calsyntenin-1
mMRNA in adult human tissues is shown in Figure 4C. Two ug
of purified polyA® RNA per lane form heart (He), brain
{(Br), placenta (Pl), lung (Lum), liver (Li), skeletal mus-
30 cle (Sm), and kidney (Ki) were analysed with radiolabeled
cDNA fragments of human calsyntenin-1. The molecular size
scale is in kb. In Figure 4D is shown a Western blot
analysis of chicken calsyntenin-l protein. 150 pug of tis-
sue extract from adult chicken brain (Br), heart (He),
35 liver (Li), testis (Te), chicken cerebrospinal fluid
(CSF), and human cerebrospinal fluid (hCSF) were sub-
jected to SDS-PAGE and immunoblotting using polyclonal



WO 02/ 22819 E1 PcT/tBO~/ nnt2 Expression of cytoplasm c segnent of
cal syntenin-1 in eukaryotic (HEK293) cells For the eukaryontic expression

of cal syR{§Ws/tasle @ fusion protein containing the c-kappa bcgormigdrai n at
the C-termnus of the cytoplasm c segnent of ' chicken cal syntenin-1 was

generated. As the fusion protein was exftessed as a rel eased protein in
HEK293 cel |l s the signal peptide of NgCAM was cloned at the N-term nus of

chi cken cal syrtididi-<s Rd®e (hsfe @M T)r agremA ofridre Hhrfalsi eyairsitei n,

signal peptide,. cytopl asm e nd. ¢c-kappa | ight .chain re.igated in

franme using cragLsSP’rnl\(:cetIﬁglnsls’l ?I‘e}ge %\‘g"g{éf”glr?d‘ Iyﬁenl&%.“c’dﬁ%%n J’t{elrtlﬁiﬁ grflgt he

fusi on prot eine ik dhiays el $chengciDNAB:alv e tigrdi(datving dgen ) puetiany

.restriction gjd; I pl i e j.nf o
B}dies Ahak r ﬁ{%*cafscﬁ it cﬁi@}f’e WA el dd el dit

HEK293 cel | s "usi ng st anda osphate transfection technique. After

4 days the @19 HgpearEin vl W wateiinfnt mertide s gmundis used
spurifi e;:l_ W tf_h)llfi rk&7sihga[\%ﬂ@qag3 cpym?ﬂv@g{))f iaﬂ%ﬁwlmi(h@mﬁ@ i ;yhj P
eucaryotic cells .my,, alterna2o fively, be achieved w variety o
eucaryotic exptdss r?rbe‘i:lf%r%m@%%‘?ﬁ'fér %q%ﬁ%ﬁﬂ%@%@%p%&ﬂ%i A
frequentl|y us.edotecarhent | antekpods SREN i asse ootdettdies flelli-\daschdulom

b | ovi : ' ' ety of [ 11T
may be used (CHL bRl £ g ol Y At PR Wi ke

celI's, NLH3TSellrs, caiRragel |antivade dlls, regosiizesd |81 . tikgrseentet ai | ed
descri pti on fa e i, O%e%e@alm WhdlHR Sl Bt @& O\ ugrhased

expression system see | nternational” Application Nunber,K PCT/'US96/ 16484 or
| nterna 3o tSBHARIPULE i CERE oRr MUFHRRIP VA © g1orBE4s . (BYanys eakpd @oni ng of

t he cDNA of dnmn Gdsyatiears: 2(Ahe H9hadhr @ghpuio Ganom ¢ Sequence

dat abase 35 at NCBI was searched with the programtblastn using the protein
sequence of the human cal syntenin-1. Twel ve putative exons of a new nenber
of the ca$syntenin fam |Bxample 90 02/ 22819

Characterization of calsyntenin-1 protein and
its cleavage products: Calsyntenin-1 protein occurs as a
full-length transmembrane protein, a membrane-bound C-
terminal cleavage product, and a soluble N-terminal
20 cleavage product
To analyze the tissue distribution of full-
length calsyntenin-1 and its cleavage products two anti-
bodies, termed antibody R63 and R71, respectively, were
raised in rabbits. The immunogen for the R63 antiserum
25 consisted of a 267 amino acid peptide starting at the N-
terminus of chicken calsyntenin-1. The immunogen for the
R71 antiserum consisted of an 87 amino acid peptide lo-
cated immediately outside of the transmembrane segment of
chicken calsyntenin-1l, Both fragments were expressed with
30 a His-tag in bacteria and purified using a NiNTA column
(Qiagen) .
Production of the R63 antigen:
The cDNa fragment of the 267 amino acids long
peptide located at the N-terminus of chicken calsyntenin-
35 1 was amplified by PCR before it was inserted in frame in
the pTFT74 vector. The PCR was performed using the proof-
reading polymerase pfu (Stratagene), the cDNA of chicken



82 PCT/1 BO1 /111 IC 2 found in the sequence with the accession nunber
AC010181, whi ch encodes a peptide honol ogous to the CGtermnal 713 am no
aci ds of \h # Gl syntenin-1. In order to detern ne whet hgerhBAsgsd@ut ative
5 exons bel ong to a transcribed gene, PCR priners were designed based on
sequence of the second putative exon (S3&Bfwd:

5' - CTCCTCTGGCATCATTGACCTC-3"') (Seqg. Id. No. 31) and the | ast putative exon

(S3rev: 5' CARIEYhHEEEGEATT @h@date dnethd hriMedrs32)vi3 1l%idr£etx310( st and

Catal g SRRt ST AR el CATRET oS Ate R por

System f r om33 )beERILVI IRcHaachnd wmqum@tmam a PCR
,reaction wt éﬁ; C,s?@lj‘,t n r %gﬁen t xpect ed
| engt h was dg&iéé}fnlﬁl‘e(:%[ su P?Yone dm% S %Eﬁgﬁe?édrl &J K an cﬁéz ét,]:e‘?@
sequenced® et vasgeck@’g?@nlfsto ttHee mﬂ@%ﬂewmmmgemqtcmn Wi th

the predi ct ed ((DNAdSPBADEI HERONT C SRAULNCE 2 HOWE i p’ilrhﬁ% tignal exon,
that was not predicted fromthe genom c 20 seguence, found. This 1762

base pair fria@RshosRRd ¢ %%I%@P%&F%cﬁus%hass%raﬁ%ﬂ@%]@%crpeeﬂ% human

fetal brain gldNAdIdHAryo €A Dires e MRERGH Fllddmide i Mbsedaicd og #

HL3003a). 10 clones were ispl at eﬂ t.hei é__r%nse is subcl oned | n.l;tcﬁq pBl uescri pt
€

KS+, and corPiieRy SRSt Nel. e dBHAIUE SATAM
conti guous qigVivl EmpieiErin neds Lifaniaiedoridsh (syftesiol aydortyo. The

cal synt eni Ny MEKE e | ndlis2ldi® - s ol NE] S St FCQR -l

representl ng the nost term na Se palrs cal synt eni n%? was used

to rescreen Qe sEaRCRERNA 16 - FftrErgrdotdie | BHE Bt hderarpfesRd i onal

N-term nal 6456 o zag:d@ssmﬂezshomsi Brd@dit | Seftddyi o t Ryass SBANENS® 155“
anot her one, yogml To heé wi th this genom c clogg eat re
t

able to ass g 93 1e| LREEh % h H e L2 ST TR
N-term nab seENasef oSl O aniBbtés rantedél%:l mlf&l%eusi neel et pﬁémﬁfe‘sus—

hsCst 2at gf wd_ ( 5- T. T -3 wW
0 03] 23850 AT T ] M1 B Sl Rty s’t%r]?ucod%n 50, zrtﬁ LA
(5 -ATGATGC@@\@%BH YSeq. baokemNdy MC)nlcrattm;mraTcy ohmairmm_d a single
| ong ORF of &eeﬁiﬂeéxtﬁ&@dwg @nmé)t@éﬁboéx@%c@%gvﬁ al@s;_ 5 This
cDNA was submtte Genb / dat abase, under the nane

cal synt eni n-2uggd #‘éc%?@%@lxgh@’éc%%s%%%t?ﬁmﬁ@?e D7D 1B O YRR a5 ei n
transl at ben @hrHEnEn €8l Sy N4 eNiNFR @mwgf/ag@iema&aomﬂh@?t%tsm@ larity

to h I t 1 d 5 fV 59 I t 1o to h
cal synt eni n- AR g ntrugl catas Eeh de 8l et el A e
t ransmenbr anes pshten nbed oW assmgﬂgda el et e neode afer sagxmta@idsﬁ @apho
acids. The |gigerdierai nakygRLe! ymbho CALRID! £84Aa 21 4 ScLOBPRSEL: 011 B34

am no acids and lTocated int extracel ar space
small letters indicate the initial methionine and the

25 histidine-tag, respectively.

Protein sequence of R63 antigen (Seg. Id. No.
25)
ARVNKHKPW IETTYHGIVT ENDNTVLLDP PLIALDKDAP
30 LRFAESFEVT VTKEGEICGF KIHGONVPFE AVVVDKSTGE GIIRSKEKLD
CELQKDYTFT IQAYDCGKGP DGANAKKSHK ATVHIQVNDV NEYSPVFKEK
SYKATVIEGK RYDNILKVEA VDADCSPQFS QICNYEIVTP DVPFAIDKDG
YIKNTEKLSY GKEHQYKLTV TAYDCGKKRA AEDVLVKISI KPTCKPGWQG
WSKRIEYEPG TGSLALFPSM RLETCDEP
35

Production of the R71 antigen:



15 C-term nal segment has a |ength of 102 am no acids and is highly
enriched in acidic residues. Anong the 102 residues of the cytoplasmc

segnent,vago%&glgcidic. A high degree of sequence identitycyikdinise2
cal syntenin-1 was also found in the region proximal to the 20 transnenbrane

segnent, which bears the protolytic cle® age site in calsyntenin-1. This
suggests that cal syntein2 also bears a proteolytic cleavage site in this

ssgnert. The_segnﬁnt ome?J??mmeﬂfjgﬁgﬁ@réespn@ggmgampnbhgcgaeauﬁg se?nentd
of cal syntenin- as the_fo wi_n am no_aci.d sequ e: Putative cl eave
sequence ofPFRNERS cAFS n?ﬁn?ﬂgég?%e§9rlE?nﬁﬁégég?:oglgiéNﬁﬁgﬁkgéﬁARRFRlK
CSELNGRYTS WNEFNufVEL £180 BFDONBSIKEFOYAHL L VGRBF ih€8YHERESR $8hQESSWVP S| ATV
.In order to t ahhad pf L.on r ' t .Nn .0 a eni n-2
D a1 or enfoRRERr 7 ECBEERLES NG, PO GHRT BRE 0Bl e o A S i ¢
human ti8sueeadag PRiymereeelpia dhtveahnporns - hybei ¢PRadodi chigkene2 by

-CDNA f r agnegh 1 9fn AeARN-¢akS¥BheNkBe2ahabehed ph i rkCies32Bhax3WpsW2/ 22819 84
PCT/ 1 BU1/ U1 ééZ dCTP u e_Prine-it | T randgm pri mer

Aner sha sing th
abel i g ki C0E A ABOAGY AR BPP T AERBA-Aas (BERF oF fledPor 28) helR 55 C and
the hybri dizstBeha®s gnal scoenrcaTehgredTecrEGaGRICSEGAGITRger (Ml ecul ar
ws found TREARFEReRREARCEcT (Br%0r TR BOn 200 n- SRRRA NS SHBSREved in
brai n, hearvasantiokednéptolbhespGRdld wectodeuedingd riestskeltepal nuscle. No
TP e L oNaH Bl RERRLRy | Gepd bkt LicSgagte PesC on o o
uncl assi f i ebraupdareeNAinkpAROPRELeRtt B acoddusheaindBReilDE -of 5300 % 15
52.3 o0 and §#e5c&1¥hi/hcburainiABUsRe aBereliClkanr seakisY has used for
protein expression. 1 liter LB medium containing 100
15 Mg/ml ampicillin was inoculated with a fresh colony. The
culture was incubated in an air shaker at 37°C until the
OD3gp reached 0.6. Afterwards the culture was transferred
to a 22°C shaker. The proteiln expression was induced by
adding 0.5mM IPTG. After 6 h the cells were spun down at
20 5000xg for 10 minutes at 4°C. The cell pellet was resus-
pended in 20 ml of cell lysis buffer (50 mM Tris; pH 8.0)
and the cells were broken by sonication. To obtain a
clarified cell extract the crude cell extract was centri-
fuged at 12000xg for 30 minutes. The fusion protein was
25 purified using a NiNTA column (Qiagen) according to in-
struction manual. The R71 antigen generated in this way
is shown below (single letter code for amino acids; capi-
tal letters indicate amino acids found in calsyntenin-1;
small letters indicate the initial methionine and the
30 histidine-tag, respectively.

Protein sequence of R71 antigen (Seg. Id. No.
28)
mMIRYRNWHTV SLFDRKFKLV CSELNGRYVS NEFKVEVNVI
35 HTANPIEHAN HIAAQPQFVH PVHHTFVDLS GHNLANPHPF SVVPSTATgh
hhhhh



tenin-1, respectively (Table 1). As described in the foll ow ng paragraphs,
we have isol ated overl apping fragnents matching this sequence by RT-PCR W

found a q?bﬁ% was identical with the sequence of KIAA 2 large
20 part o ﬁ% F, but differed in the N-term nal segrren?z%az@'\/‘ﬁhr%e?d this

cDNA cal syntenin-3 and submtted it to the EMBL/ Genbank/ DDBJ dat abase,
where it was registEred with the accessi on nunber AJ277460. The cl oni ng of
the cONA of human cal synienbi29ss yasquased o REBsSL In a
first round, we cI oned the cDNA y r hg nouse oret %ﬁ_-&; P&Fgfkg%‘g

Appr oxi mat eRP 3221156 FR HEGREs RofL) aW%(ﬁJIrtanﬁﬁjjseerm_ S iriech bé’t revier tiioms whol e

brai n cDNA loifbrsar y@ Mro'iﬂs@.@la A rClpbidlegtia t PauE Al ALnNeeRS t3Ciegned. Two
.i ndependent %\5 ol o to KI. AAQ726 were, i sol ated.. A detailed

anal ysi s of ¥ ?‘I%s éﬂ"@&l 2 SR P diiftSdr drtiedtdom ARG7YE R the 5
end of tte mléonadidteclmrmmdcanmdgmwﬁqsa 20 dhe DoddtRr aﬁjre@r&ilo@té on

initiation T i nitial..part of the wi.t hout 035
urology to E%%A%'?(té a—a e% OV\/rqstar:ag:alr?]% loevxg/’evee € ta%éFéléL(fLYel?élg
cl ones is hémoro§des :tmuwmbyn@epmw ity adjrErodetint-G t:lmé.umn

translati onfféqd@we@%@ & @nith genMRohli2Aadkd c%ﬁu?rg/ 1B111/(1l 1 C2 very
close agreement with the consensus_sequence, as determ ned by Kozak

(Nucl ei ¢ Aci ds Resarch £9§#Pods(B8P- Besseghpoapmett shiet ¥-kewpingy to

ca: synt ani n2k;7 ralfranm\efdl&s gﬁneh@f nfaftelr@lt&%t&qapmé&%%ttsedlﬁ&ﬁl full-

cal synt eni n- t,i ana s _pr redi cted that nouse

cal synt eni n- % é’%se?’d‘ Sépf‘?ég “B&?ﬁré’?tr ®eh t he
same anal yssglrml@@r afmpm M@@gnaboﬁwmcd@mﬂeedlmiggd 4fEnr KhAABONy. A
sequence oLy tedai heath AR R Shilid dTHAR 1oshTane e y oooed

i dentity of adg ageg tyitich sy $& apgmeyivremien ®mating @eue@glsomh@r tES"n‘sAL133677

was i dentsi Calembriahed sﬂ'.“-i’ii‘??3 @Ten‘éfraléleﬁAQﬂzz (\EH@ %r@ﬁ@&l‘ytt‘i@ %l@a%ggeg rI e of

simlarity wth rmu%)g cal syn_15 teni,n on, howeveér, i bited

i
a simlarit{VeRHY Qé:‘s'et‘?d‘léﬁmttl’?éu@ﬁ dﬂ%@%‘%%@@ﬁi@ﬁ? Bfer‘@ut was
corr}:)l et eljy ﬁnneldateectd:lwdﬂ*:realy{ imgggt?ﬂ&ee@d‘tﬂélo%f)"éﬁﬁ :L'ﬁh%hﬁar %%S:bﬁtr@d 3

nucl eot i de c nt i ke eni n- a
si gnal peptlﬁ (1“% %&Q“ﬂ‘éﬁ Eﬁ%éng ‘?‘ﬁ) %’@{]E[r'atc)}: 010 B‘@ﬁtl de of

t he ORF of E$$SAI§§3$61W: ebelnebltteedtedn a,mcximdamgdl'@amendavm\entetsye@f 68.4 o
W th thegesi gl papi d u eni t

char act erol s'? ? \%g)t)co (?rﬂd1 tscl at e%ogé{ﬁggeggl?ﬁcg)l%%{lapﬁég fromthe
product s of SRPWPERAY @@WHR@G@‘FWQ@%WWWW@% Ilnn or der

to obtain dbiredn ieafeEmid oF aBauk t:mc&erfseglt% Yanidae wikHA8
From the i Mi8c Sipue b rreh 4eurD Han terBhbber. PLisos ké%* S&TC&ZS o
chosen as avhergest @ fsimgley banel artaﬁélcﬂdlqotvdam AdEiercateds Wiand a B oGS
obal nedns a1 50 SBR WLl CTAGLBTECE B el
La Jol | a, CEP1EndTHRkdsldm éﬁeﬁ(}}léﬂ g tigertdie compartmental culture
system as a released protein of the axo-dendritic com-
partment of spinal cord neurons. The 150 kD band repre-
sents most likely the full-length form of calsyntenin-1,
30 based on the estimated size of the released fragment and
the length of the transmembrane and cytoplasmic segments.
In the cerebrospinal fluid, antibody R63 recognized only
a single band of 115 kD, that corresponds to the soluble
N-terminal cleavage product of calsyntenin-l. In contrast
35 to brain extract, CSF did not contain full-length calsyn-
tenin-1 or the transmembrane stump. Taken together, these
results indicate that full-length calsyntenin-1 and its



35 used to performthe PCR reaction: V1' O 112/22819 PCT/I1BI 11/ O1(12 86
forward: hSyn2UTRforl|l (starts at the 5 end of EST AL133677) (Seq. 1d. No.
36) 5 4G CGG GGI' TG 3' 5 backward: RFKIA02B (en viMbi6
domnstrean1§$g%%e TAA stop codon of KIAA0726) (Seq. 1d. hg%nglqéﬂnTGG AGT
GIC TGT TTC ACC AGG 3' This way, the cosapl ete codi ng sequence plus 10
additional 275 by of the 5 UTR of human cal synteni n-3 was obtai ned. DNA

sequenci ng eieQQABeSb&aaqétgfCBQ§18IP§B EEQQHEEEsgﬁaf'@H&dNatékRHﬁéﬁnce in
the 5 part_of human cal s¥nten|n 3 and KI AA0726. The novel human

cal synt eni n?3°>cbRt &FREMERTCRE 691§E§§eﬁﬁntHthéﬁcé§e§°%u?51bF89ePﬁ of 955

am no aCIdSté@nprsteagy@ﬁcaciegﬁabepeatbqgooEoﬁada&hneh@ccss and a
.transnenbrane domai n of _ 23,

noi ety of cal syntenin- BAPSl%g%%gﬁgékb?nBQE Bﬁpterg%gdéhgﬁéggﬁé E#%Lnlnal

cytoplasaychumaatyaﬁagnﬁenanrm01accdsavAang 2bet bet88ceaiilndaacinds -of the
"cytopl asm cg égggﬁgtsghe ngEe gntéﬁlgﬁie %Cb@h%FSbggt%ng@%s A hi gh
so foun

degree of sequence identit syntenln was a I'n the region
proxi mal t oAEhdempassrersians Eégﬁeﬁﬁ Rhibgkrdagns chésppsediptilc cl eav 25

age site in;ealayReaRtAve. blﬂasw§uage§bssh&@tm@@béﬁ&belaélah§0 aBeahg a
proteol ytic cleavage S|te In this se nent calsyntenln 3

correspondlﬁg EOERE cFé§9¥89§e§ﬁ§ﬂP i €§I§$§§¥ﬁ ﬁninﬁ s TPHESE &P owi ng
am no aaid mequenaad 3DiPukat i racekeavethilsequaddieask Bhemn thal pyat-eni n-3

(Seq RYRLR HGAA RKFE _RL SCSENMN YSSNEFEI VI 5

NVLHSNNRVANﬁsggvkég %%Hﬁ%ﬁQBBPCEkééﬂ§ER§§ ES %g ErtraceTiuldr
domain is a characteristic that was conserved during evo-
lution.

15 Example 10:

Studies of the subcellular localization of
calsyntenin-1 protein at the light microscopic level:
Cell surface-bound calsyntenin-1 is colocalized with es-
tablished synaptic marker proteins

20 Immunoperoxidase staining of tissue sections
of the hippocampus (Fig. 5A) and the cerebral cortex (not
shown) revealed that calsyntenin-1 was abundant in syn-
apse-rich regions. At higher magnification, a punctate
appearance of the immunostaining in the neuropil (insert

25 of Fig. 5A) was found, suggesting a synaptic localization
of calsyntenin-1l.

A detailed study of the subcellular location
of cell surface-associated calsyntenin-l1 was performed by
immunofluorescence colocalization in cultures of dissoci-

30 ated hippocampal neurons. Cell suspensions of hippocampi
dissected from brains of E17 mice were prepared by diges-
tion with trypsin (0.25 % for 10 min at 37°C) and tritu-
ration using a blue Gilson tip. Cells were then plated
onto acid-washed, poly-L-lysine-treated glass coverslips

35 or poly-L-lysine-treated plastic dishes in DMEM supple-
mented with B27 (Gibco/Life Technologies), 0.25 mg/ml Al-
bumax (Gibco/Life Technologies), 2 mM glutamine, and 0.1



E

WO (12/22819 87 PCT/1 B(I | /111112 The expression pattern of cal syntenin-3
MRNA in different human tissues was determned with a commercially

avai | abl %Aﬂ?ﬂ grul tiple-tissue Northern blot (C ontech). pAgmipigRe, a
1.15 kb ¢ ragnent of human 5 cal syntenin-3, |abeled with [oc-3zPJ dCTP
(Arersham using the Prime-it TT randon$®prinmer |abeling kit (Stratagene),
was used. Hybridization was perfornmed for 2 h at 42C and the hybridi zation

signal s wfrﬁ FB&%M&BQg%hbbté Phﬁiﬁh@éb”ﬁ@@é h&@heaah&a ByraghCcse. ?Adskggle
speci es of ca synt eni n- r oxi y 4 s, reyeal e ig
15y The hi GRELE dopfc BSMOHLER SEal OHOBRPA. JLRANA RaSCRLARI VA I n brai n A
signal of noderate intedsily wasefﬁmnddminh4nﬁmpafaﬁurMaﬁdehydéoanﬁeve

and 15 1 ung . STRACESIPUIA, PPsorat PontoR Flio usr ooeroh bLISNEy MEEH s =
was det ebm BB, byelldsswegehpbeidcrbeted, lpeiﬂo?nﬁétaé dééérsbedmpﬁadlously

“(Schaer en- Verehs cage Gl §hNpHaSSE, Hoit OchBELstLYe 19931 H0BLEL-A3L ). On

20 cryosections fron1an adult nouse brain, calsyntenin-3 nRN A was abundant
in all ar eadnGubefd ogy wth*af:b& PrLRSp¥C AP6APRAYhiLGher Smkgihrti €atfon
i ndi cat ed aseeuronal PexpresaPanfpat Rarasgi h.aFbrateas delibilbe16NS1ang t he

PNS. Ho t. _al I t

consi der abl S HPRBRESes AFANGRY BRo/ L0 6 IE08 S RePa PouS o kgEr y

proni nerto exaiilse weiret hesbelll foypatspeesti 80expness ewhreke cabagetenifn-3 is
found in the %er%%?i lslé@onéﬁrghawglbgfiggtgl FEEC- ‘é%ﬁﬁgklt%ha ool ghEJELe cells

exhibit a very strongin sit ybri on signa syn eni n- 3,
wher eas al | rahdt dogid dCopreReé eafebyBrapndvgnsededonkey astacmapbe | evel s

of cal syn_te&?@f 3 JRMorPraRhe aése%écﬁl RAibga®brike , Ches C_Qr Wersegnent of
cal synt eni n- and the Arp2/,.3 conpl WD_112/ 22819 '8 /1BOL/ 01C( 2
used. For stalnings wit antl GluR2, the ce 1s were per-
15 meabilized with 0.1 % saponin.

Established synaptic markers, such as synap-
tophysin, the 0 subunit of the GAB2, receptor, and the
GluR2 subunit of the AMPA receptor were used as markers
for presynaptic terminals and postsynaptic membranes, re-

20 spectively. The antibody against the GABA, receptor sub-
unit 02 was provided by Jean-Marc Fritschy. The antibod-
ies against synaptophysin, PSD95, GluRl and GluR2 were
from Roche, Pharmingen, and Chemicon, respectively. As
demonstrated in Fig. 5, B-D, calsyntenin-l1l immunoreactiv-

25 ity exhibited a patchy pattern along neurite bundles. A
very similar staining pattern was found with the antibod-
ies against synaptophysin (Fig. 5B) and the GABA, recep-
tor (Fig. 5C). In the overlay, the majority of the large
areas labeled with antibodies against synaptophysin and

30 the GABA, receptor were at least partially superposed,
with the calsyntenin-l immunoreactivity. With a commer-
cially available antibody againt a cytoplasmic epitope of
GluR2, which required permeablization of the cells and,
therefore, stained both surface-exposed and internal AMPA

35 receptors (Fig. 5D), large immunoreactive patches were
found in close proximity to and sometimes partially over-
lapping with patches of calsyntenin-l1 immunoreactivity.



Whi |l e studying the scientific literature dealing wth interactions between
cell surface proteins and the cellul ar cytoskel eton, we found that the
cytopl asnyg BBsd1o0f all calsyntenin fanmily proteins (i.e. pggli¥fhrged €ni n-1,
cal syntenin-2, and cal syntenin-3) contains at |east one intriguing
conserved am no acid sequence notif. Thieg notiv consists in an acidic am no
aci d sequence containing a conserved tryptophan that exhibits a hi gh degree
of S'”"“”ﬂ)bd@éﬂé@“tdi&@@é&ﬁ?é Ay dfRr § tSr LN LA e 1R UAG; f&fhﬁ]ﬁ-rved
tryptophan i,n the Arp2/3 _binding domain of nost, if not all of the
currently kridi@tie® i St 2 p2/ 3 conpl ex. The acidic anino acid
sequence containing a conserved tryptophan is found twice in the
.cytoplasm c segnent of %‘al synteni,n-1, once with the amino 15 acid sequence
.. MDWDDS. . and once wt _E“_'%Eﬁ)gg-_-_ (am no acid sequence given in single

| etter cdde). The cyt oplsasdiiess edfluaiece smﬂocceé,lhwatcerﬁdmﬂmﬁzaim&fone

call\lg;\r??gﬁl n- '%ﬁca%{% ns a@%ﬁelﬁ f{}‘%?lﬁ%lc% %sér?dﬁ? gg%egg%y LFWDDS. .

The Arp2/3 @om-étﬁrmtéys:aala:emermnﬂolnes ien qmqree;m a:tﬁ drhe)fpcwresyn—
actin-based gg8lilul@dmy®edd i ty, by regulating actin filanment growth and
branching (for reviews see Borlsy anﬁé@/”kl na, Curr..  OQpin. Cell Biol. 12:
104-112) 2000; Pant al onit%eteyeal oggiulpandomnlizsdion s and
Pol | ar d, 1oAnrial RecerBirochem ,CNS :n &AMTS, vasﬂ&iavean.dsécefmfeeémeéddlh@f ein).
Arp2/ 3 activat ont ai a. simlar i c .noti conserved
tryptophan |%Kft§)é)e%mﬁ1banéa}\'/§%3 J‘(I%l%\‘br%vella Ct %]Tqrqﬁ%ocp&h %cﬁﬁﬁ? ndrorre
Protein), thhraig dtisguifor NWASR)-BiMhe %m@mmmv \AEIORK dtigiens, and
cortactin, it eqe Qg%% @Ea @ﬁs and

. ADDWET. ,q:;%s%eczt%% (%Q)) r%%:chl\l- and se I ggs and
Pol | ard, AniitIRaetimismfennehomablurme »JputnanTMease a6ne n sle%’*)Ur uno et
al ., Natiy e 3@ GidrBi«d th?rm?g'?}Q t%@@,agé@'ﬂdlnér heot toFdance B

e
conserved tr han ,and the ace cidjc no aci.ds for Ar p2/3 bi ndi ng
and the Ar pz%sr%‘{iﬁ‘b‘tti}b i agt?t oé}?féal U%nizlfé’iﬁ PEPFABUYS (11C(r 2
ri zation hascdmmuderg)rﬁst&-aa%(bdmyaﬁmmxﬂéM@ﬂ M Egrens®s s glutcnrdlact in
(Uruno et algqp pPiflerd 200200adDin S iy At SGhed Ut ageni s

of bath the ophan an WO am 'no aci d residues pr % he tryp 5
tophan in tR& @ftel -4 AMTI' braigs | wexk | rendreed ofporofthe pﬂitBllbl nd| ng

and Ar p24@3- negiatesh Aol raﬂzplé/lr@&élzam Psllr&{@&?séﬁ%f"p@&éxw

proteins are resident in the cytop Iasm and have been reported to |nk

i ntracel | ul &7 @ﬁ%‘?“s“%‘é}%%‘yﬂfheoﬁ r20f8 Rtk SeFrrah@RF-re 1o
ceptors for teddnsiced Itdtad ULl B Or Srests hedlss @ A Torl GieFre &Y Qe nes,

etc., into actﬂlyegl on of the Arp2/3 conplex. A crucial internediate step in
the si gnal i ng I dascade from activated transmenbrane receptors to the
activation of the Arp2/ Faoar wtinesmiresidiayy be@wmmmmsury he:l’% snal |

GTP- bi ndjN1g JUOLRIAS yr-d fte.c de&dida ({03 r&géﬁ%e,
Physiol. Rev. 81:153-207 . Activated Ar rggfgex |n tl{Jrn i nitiates
[

the gener at i % of® Wl%???%‘érﬂ%‘ia‘%ﬁmﬂ% b PR hi gt ¥ preinsilat ng

actin fil ameiten (:Trorzoae\h@mabe@oa@ogémamb&m&w RaoLurgsapin. Cel |
Biol. 12: 104 lt}l%ﬁdn 2000rL Pant on| ef_al Sci ence, g9 1502- 1506; H| ggs
and Pol | ar d,®*%n RAPT B GHERCST 0t LB FHoPOBH T LT 1R

t herein). AP 20F et Trid buﬁmmwtm@l &t €rBly neon tainide 2:%9I | s
ener at e.@an ragt r S opodi a
g ?@ ¢ aérf‘ciB PE Iydl asBy SRS AN Sa’?yQ %&P ir@frr %&f@ rﬁ%ﬁ&% P

and | anel i podi ori1 sy and Svitkina, 04- 112,
2000). In th’ee@?lc%%gve% H?le%t%@(o?l‘ée@?%ﬁlﬁl%gl%u% B9 grak orrtit er ned

growt h conessalithier erdancRehBad | tyd>t:y @Qnﬂeé’@l@t ethh oS esnd Nt Oy

*enhanced exqiorqcoH¥(aCt|V|égi£gQ 1n 1% glutaraldehyde in PBS fol-
lowed by silver enhancement of the gold particles with an

35 HQ Silver kit (Nanoprobes Inc). For peroxidase reaction,
sections were incubated for 4 h at RT in biotinylated

goat anti-rabbit IgG (Vector Labs) diluted 1:200 in TBS



-

«

30 hanced axon growt h and pathfinding activity (Hu and Rei chardt, Neuron
22, 419-422, 1999; Suter and Forscher, Curr. Opin. Neurobiol. 8: 106-116,
1998; D %Qﬂnsgﬂr Qpi n. Neurobiol. 11: 103-110, 2001). pdfgsAniésced
dynami cs of actin filanments in the dendritic spines of neu 35 rons of the
central nervous systemresults in an enh&nced notility, which in turn may
regul ate t he norphol ogi cal shape and the el ectrical properties of the

spi ne. As acon‘é\@lma@Za%l&G%O fB@Ibln%(il Moﬂzcglﬁ@agaeuaﬁcgn bhegpast synaptic

t t |
Neur osci . 2BNCERhEPeralA0n R pAPRE TR ANGs Fiar SEELor2 6581 1 AEE 000,

Mat us, Sci enc&OBQGln T84~ 738 tigeMAc Sdaklks wedelweveNaedr @shinbestasei . 4.
359-365, 20Q1).4 é d3”°& %ﬁﬂ%ﬁg%hmﬁ'g t&%ai%@?@%ﬁ%%i&%mh‘i%t@stg&‘h' n

filaments .1n ACTIVALT On 7 68 ncrease 1n
motility$ ae@gnpanpedub‘@ dob@(5§5t DAB elnd 0o Oddt HoPz o Shnthnk @r OfIf‘hEI ons

such as | a padi er&@g I AV I and Koffer
Trends Cel FE’El g ggl%rg%ﬁ% 208‘%@a@eglr%tﬁ§aé&%'c%%n\é Wererekeand %

91-96, 2000:LimeskdPerio csmizm teyromide proFB, | sgaigest gigh 2Gogya-a

dysr Iegyl at eellya: ﬁ'&@ltgﬂt@gl lﬁlé@@adtr:ﬁe@ellh %_;li’faﬁi@gle skeeithe lely_te\&léel]gﬁlt aadl i ood
resulting in.alter cell notilit anced _f or tion of lanellipodia,
and enhance%lﬁ508 EAged \%‘erglragﬁyé;lll eFuﬁﬁuP“EEPP@”%E&tsﬁgns t he
capaci t yroof (Eﬂa]daﬂnﬁmmalles:u‘zmn mmvasisoopyr.om h and net ast asi s (Radi sky et

al. . Seminars Cancer B ghy 118738303001, rk@R8EScBlna ccSTARLS - Cancer

Biol. 11:105-119, 2001; eeli's et nars Cance
11:119-128, tZ@G—illnPrSIWéil@@d &S eed tg@nﬁx@e@ec&w@@rcl&u&mnmn@eiows

2001) . The_ %@rﬁgie‘ia%%&lée%&ﬁ”ﬂr@ 'ﬂx%e@i&ﬂe)/l%tsoléffé%'&ﬂl%%djlé%r"l@%xa' so found
to be crucial for the induction and the branﬁd g Sg)aCtl n filaments
Bai-18dr

gener at ed Li'&@&dea &5 adpnodaudg@ned O igdd (4 d, VARTGEoRSy .
Bi ochemis 7Eec®4dnk/ Gerdd @kydpatiedtedl ial .1, MOslcrddieg! frbhenl&&.l&S 2001) .

?Ialt IetrJI ;PVZSH]G% kﬁ%ﬁcm%f 6ff"f31t102|er Qg%%'(f&térgbwg%e t?‘ra?glt akelrjl% surface

prot ei n Act Andch eddpeddeat es tThevifaryimtHM re (of ( Clemiirs chid a\mm@ Iowit he surface

of Listeriadimphpp r ike Lhe i vators,
Act A of Listeria rmnocy?(s)}gel%%srycgﬂnétc%ans&g tryp%?gﬁg'ﬁr?%}q%anke rb%y%%t& dic
resi due. |t SfEions & M 4k dqpeh dewipmirrnbeddsd dlagkseWerd ggs and

35 Pol | agd, pAked RgY oBiiciem ohiabdid Ahcudfitba @ased eid ke hi gh

?ﬁgr ee of S|d'lrlolpe}3r Ic;[fy bqocfkfn%e S,AglUZt:/lSOnblcnO(jr{lnsq;l%rlgd d 9&/ 3- actl Véitl ng notif of

cold-water fish skin gelatine (Sigma), and 5% NGS in TBS
containing 0.1% Triton X-100. The blocking solution was
also used for diluting the primary and secondary antibod-
25 1ies. The grids were incubated overnight in primary anti-
bodies (16-24 pg/ml) followed by 2 h incubation on drops
of goat anti-rabbit IgG coupled to 1.4 nm gold (Nano-
probes Inc.) diluted 1:80. The antibodies were fixed with
2% glutaraldehyde for 4 min prior to silver enhancement
30 with an HQ kit (Nanoprobes Inc.) for 3-5 min. Then sec-
tions were contrasted for electron microscopy with satu-
rated agueous uranyl acetate followed by lead citrate.
For double-sided immunoreaction, sections were etched
with sodium ethanocate for 2-3 s prior to immunoincubation
35 (Matsubara et al., Dev. Biol.1996; 180(2): 499-510).
Both preembedding and postembedding immuno-EM
demonstrated unequivocally that calsyntenin-1 is located



WO (12/2281'1 91 PCT/I1BOL/ O1GX currently published Arp2/3 activators, we
specul ated that the proteins of the calsyntenin famly nmay regul ate the
dynami csvp(? %@ Actin cytoskel eton via binding to and regptpisiig&h the
function Arp2/ 3 conplex. To test 5 this hypothesis, we generated a
fusi on protein conposed of gl utathion-Sfransferase (GST) and the

cytopl asm ¢ segnent of calsyntenin-1 (GST-CstC). The COOHterm nal domain
(CstC) of hmnaahéabamtsgnhmd/vafen@m&ﬁs@@db@m Ryd ifdat®ras aadGRh-f usi on

tein i th t t of h
Cal synt eni niELBSEE: SRECHIREC ABPURE Y AR B B BRSO huran

brai n cDNA clalsaglabegerﬂu@moihocﬁasams]@idte@%ﬁalsyntenln 1 in the

(5 CET R R TR oS ool U IR |

rever se pPri APinepespendinidliyy shed test arPCRYF mglmmawn@mn@dq nto t he

BanHl/ EcoR1 asich es 19f st RGERRZek Plasibht cHie-ne St %G1 Cst
pl asm d was transfect ed info the E, coli .strajn BL21 and the expressi on of

GST- Cst ~ pr Y& ALRAs Tonde &F e &5 (R 8% G VPLTNRE PHPrOBIRES  GST- Cst ~

fusi on prot gichbwasepur Rared y§c Elratdifd. dr0 Mﬂm&faéqmme@urm Folun@
d ut at hi one-.SeBhar 0S Arrer'.sham arma i |ot ech and .k at .4C u(rjtt
0.75

use. To genéfafé& i r‘ci"lptlfecsol 5 e taﬁ'&i‘ﬁlgt
M  d ut atthi mtS@ppmmmgﬁ lﬂﬁhﬂﬂ@ |artcdtm¢ | teamp elearea tcemfntrhed}tﬁe(:st ~

conj ugat ed @o‘é i&%%’loﬁel%‘farc%&%;}é‘?%rﬁ%“ie%i T A g%g: G-l 1 brat ed

with Buffer see Bovi ne brain extract was prep according to
t he procedubéfaé@sdf‘llged r &ridus IBpttuassmatrdic syganaes @glih goynd

3: 259- 266, %%sa%%)s aBld afldek Hhy of éqz%[b&&\ﬁ'}ﬁgbf@ldké/yer qgrﬂsnced with
a blaring ble EE in 100rrfLof buffer ((20 MV 100 MM Na 5 mM

Myd 2, 5 mv YaHE WWW%%@"{%IPJ(W’-"P Q’?Elcjs%Fpﬁ i with

50 ~g/ mmhmsnﬁmwesml)prmﬂwbﬂﬂemmad&awﬁ:emg{m Jln&mlnﬁiﬁesrbtﬁﬁ)dtiy, ,g/m 35
aprotinin. m nGes ye was. furt her enl i.n ounce
honogeni zer c}a]m lrm arlsjf ynateby C(t,‘h'ntl‘l fu (%I on a 386—9 sé’djarﬁ n at 4
C. The superriat mﬂibme m\l)k@mmmwcrzm/arm Ilmdbﬂ(tzommmao

chromat ography in a 1001911 O RRAASQ 3 tfﬂeo‘ﬁo%@éémﬁp%l@ higezated with
buffer Q The fl ow hroug was col | ected, suppl ement wth 0.1 nM ATP, and

_ | oaded on iFaEEPRCAL. QIR AT e r R TR RIS F S o3& wi t h

buffer Bpd S@1dY, Trt:ll—fa c@.dﬂ%@mné&ﬂ@ﬂ&ﬂﬁc&tﬁcﬁf i odlddilel T, 0.1 nM
ATP, pH 7.5). Aft shi,n thb f.er B, elution wa |n1t|ate Wth 0.2 M
KCL i n buf f &SI, Gl RRT B S oh PR HER A b Per B B ng 0. 2

M Myd 2. Th@uad tntenﬂlms)tmwm aexnoderresl o heSpS-diddicd abf dwech by Western
001, DDA AR ol i debl ok gl 0 LU, Mg Sy
Arp2/ 3 corrp|féaem6c€m arlﬁéﬂdmgt he §Bﬁ‘pF¥3’<°ﬁ?-?§m‘é 8pmpiBt eEnsadsyRact ed from
bovi ne bgfi ler3eind dt0 4 brdentration as low as 0.5 uM. Therefore,
the cytoplasmic domain of calsyntenin-1 binds Ca®' at con-
centrations occurring during postsynaptic Ca®** influx,
suggesting calsyntenin-1 as a modulator of postsynaptic
Cca®* signals. In parallel to the high-capacity, low-
30 affinity Ca?'-binding function of calsequestrin, which ex-
hibits a similar clustering of acidic residues cumulating
in a contiguous stretch of 14 acidic residues, the cyto-
plasmic domain of calsyntenin-1 may also have the capac-
ity for low-affinity Ca®* binding. The Ca®'-binding capac-
35 ity of peptides with contiguous acidic residues has been
linked to a general cation-binding capacity rather than
specific Ca® sites. A comparison of proteins with such



15 nobilized GST-CstC fusion protein and was rel eased only when el ution
conditions were applied {Elution Ain Figure 13). No binding of Arp2/3 was
observed whep,Bgqyi ne brain extract was passed over a col upgTaM/MAGEY N9 only
the GST part. This indicates that the observed binding of Arp2/3 20 to the
GST-Cst~ fusion protein is nmediated by The cytoplasm ¢ segnent of

cal syntenin-1. Based on the presence of highly simlar segnments containing

a conservedat:liuﬁzboQlﬁa@tbhéake;dg@ésaéﬂdit:ﬁaarri:he aa?ﬁ&:jrmﬁx{ge deaeqiltasm ¢
parts of cal syntenin rs 25 of. the cal syntenin

t eni n
fam |y bind"t8 BRaP Fﬁ&é’na%eg gg AP JZ_leﬁ‘%ac‘;,)t'c‘l \?'ictl §&PBREL rate direct
bi ndi ng bet Weeretrhe etyedpl, a§wBo0§e@&ﬁem aP94al Qﬁﬁt(éﬁl)nZJB 1d2d %0 heXAr p2/ 3

~conpl ex, Paé,?»ces}%u A BBRY | 5%‘9@5%@%%383@ aosbuaf%qmwps%gr ot ocol

(Egile et a 1332 prepare an affinity
ligand f&r ABE2PE @énpp@ﬁurfeﬁeve@ountt@rﬁaﬁartleaneu nCech)etmeeﬁuﬁaﬁ N- WASP
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a Waring bl &FRERIn MRG0 YRAMBARFELYQTEIG VR | ST 18 nfHREGAPE G Myal 2, 5
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phenylnethylsulph qu t|n an rot|n|n
The minced ti% sslueqwé“s oY% @r% eélr 1hall ggalnel zae&lo usf’nr qlfé“er{ice o 3[? I zer and
was clarifi éd cprmerssdugatamn tatank(,ed00d. nfogread@aniim aintzra©e1‘lthzéar

supernatant ps sulj eet %@ubgath&%&egheehysueha 200 (@158ahanase

Fastfl ow col uim equi|ibra ovv-t roq&)r cont a| ni ng the
Arp2/ 3 conpliSd Mawisigec ek vkt pi Bhent3d &t 0t 1023 ik

fracti ongd ec Gorleoh V@ﬁqrgi Wt hianesepharess ad Wy -eui || Ial%r a;teqci with
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was el ut ed wizucker f €ruld pitaiNeupiB3o10. 2M9MGE B) RS prteiBestas t hen

$ihal ysed agal éﬂﬁégé’fﬂ fc%z* Qﬂs?@ﬁﬁgnﬁé%eﬁe%tg I??ICEQ&rEBr‘é‘Pi&&efaéili dge.
e concentrate ex was stored
her LTP or LTD depending on the concentration and the
30 duration of the Ca? change. High elevations of ca® for a
few seconds induce LTP, whereas lower elevations of Ca®*
lasting for a longer time span of approximately 1 min,
were found to induce LTD (Malenka et al., Neuron. 1992;
9(1):121-8). The presence or absence of a Ca’* buffer in
35 the subsynaptic space could, therefore, be an important
element in the mechanism determining whether the outcome

of a Ca*' transient is LTP or LTD. A recently reported co-
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WO 112/ 22819 94 PCT/1B111/011>l2 taining 300 glycerol at -80 C. Protein
concentration was determ ned by the BCA nethod (Pierce protein assay),

usi ng BSky@gyspd andard. To investigate whether the cytopbermoc/osesy 5 nent
of cal syntenin-1 has the capacity to bind the Arp2/3 conpl ex, the GST-Cst~
fusion protein was bound to @ utathion-%epharose beads by batch incubation
For a control, the GST-VCA fusion protein, which is an established |igand

of the Arp%.ﬁc@@éﬁbéxd(eUEUIﬂQoﬁt m@bhanmamlenLdéﬁdQQi;thisphnea 3590366, 2001)

and GST al(r)ne6 mire bgu tg €] tath on-.S p ar o Gﬁmﬁv , or GST
(5~ 9), BPri 280 SRPGGTRE; oﬁy§38ﬁg eﬁ§88§ F& ﬁFx@B 710 pnol
of purifiedméanp2/ Broonphét AnaﬁuﬁﬁerUAS(AOOlQQBof95@16NITBBé 6010

beads wer o T LRSEA Fh Sor P nai e Fh SBIFFSEOR ShdCnoR Bored b ho ti mos
SDS sanpFe BfifpepntTharvésand Agbsgkprerpaptandnastieadegtentanl SDS- PAGE

gel. The e'?ﬁbSOBBQ&%E|9%|bYS§ﬁB§%ét%QtH&9tél@&m@ewﬁn@bﬁchOQOGnﬁéerred
onto nitroce]l ul Oi 20 u3|n% stan ar,d ﬁoco s, The_ Ar lex was

vi sual i zed WPER ERFoPyERERR tAFﬁB PW@&bepﬁrPﬁSEQHOP &3Fta Cruz)
accordi ng tdeﬁﬁamd&bdAPUWHthb&hﬂuhgamrQQ&d&t&Sn BéE ta&hdmuﬂﬁqu;mﬁﬁal

evi dence for dlaecé b|nd|n f Ar@_é%eto gs - st C deBT- ut not GST
al one. Thesg 38 esth £§ §§n§ 4t Fa gctbi ndihg Fnt &F% % Bt ween

t he cytdplashecbae@psnpa@ht@abs%ﬁt@menebdandhehefﬁemEhx anpptexThbn

sunmar 3 ca n 1 S.. and
. LEV\DD: L S. . Eﬁﬁggégggg% ot rt(P]b %?ndﬁg%e Ar fﬁg conpl ex. |s |n | cat es t hat
cal synt eni nfelisws the §§§§ b@ﬁdbﬁ&nsﬁﬁérﬂgutﬁﬁeﬁgcﬁ Welhagre Arp2/ 3

conpl ex at @agpbhtient &%lltﬂe\f |6‘f0\Mher ogfl aflork of AhR2NBIDACHevebYox!, nCl udi ng
human WASP. human NWASP t hu VWAVEL proteins,. cortac and the
35 Act A pr oFBFRCGP B 3 DB ST i T g «
conprlsuﬂg bbEncpmsgbwed.bmymm@ph@nhanuhmda&dbh&yiegu&heexeduBEmDDa”
- DEVED, - YR e virfeBPVRE 2p 339 ve¥092/:2281 ¢82 synapse (for a
review see (Zucker, Curr Opin Neurobiol. 1999; 9(3):305-
13)). In both processes, a fixed buffer beneath the post-
synaptic membrane could play a role. By its high-affinity
20 Ca? binding, calsyntenin-1 might contribute to supra-
linear Ca?' signaling. It has been suggested that buffer
saturation may be an important “invisible” component in
the mechanisms generating supralinear additivity of ca®
signals (Neher, Cell Calcium 1998; 24(5~6):345-57). When
25 Ca?* influx through NMDA- and voltage-gated Ca?' channels
coincides, more free Ca”'may be generated, because the
ca?* buffers are saturated by the first type of influx. By
low-affinity binding of Ca®" beneath the postsynaptic
membrane, calsyntenin-1 could prolong Ca?' transients, re-
30 sulting in enhanced Ca®'- dependent NMDA-receptor inacti-
vation and, thus, a prolonged window of sublinear Ca?*
signaling. In a recent study with cerebellar Purkinje
cells, supralinear Ca? signaling has been attributed to
the saturation of a mobile high-affinity Ca®" buffer (dis-
35 sociation constant 0.37 uM) and to a contribution of an
immobile low-affinity buffer (Maeda et al., Neuron. 1999;
24(4):989-1002). In that study, modulations of Ca®** influx



PCT/ 1 BOL/ (1 1GX ..DEWEE, respectively (for an overvi ew see: Higgs and
Pol lard, Annu. Rev. Biochem 70: 649-676, 2001 and references therein).

Thus, cak§%ﬂ ? 1, by nmeans of its cytoplasmic part conpgtgsuiWidd
establlshe regul ators of 5 Arp2/3 activity and, in doing so, takes part in

the regulation of Arp2/3 activity. Calsyntenin-1 is the first regul ator of
the Arp2/3 conplex that is a transnenbrane protein. In contrast, the

currently KaguA D23 IR0y SiedeEhuding ISR NAWASCa NS PLalei ns of

the 10 Scar actln are cytoplasm c proteins and depend
on ot her |nmaa@élseuacenﬁaratbessupre%@na@énFM|an shgnaas. respopsesni n- 1

may transduge Eﬁ%r@ﬁﬁkhﬂbércéﬂgga|§aEﬁ8§'V%HebﬁuF§El§ﬁEé§C§é§ﬁéﬁéeBart
directly into an activity-regu| ating nals_to the Arp2/3 conplex. The 15

presence of WAFEhPyEELRIESE EBn?@rQEﬁdﬁ@FHPEtéggﬁEﬁt§°c§ﬁFﬁFﬁFh@naoéonserved
tryptophan tRet hebtybopkagarkefpaityg blifeaksymrhenimmdband Tawsyntenin-3

“thus. r egul %?%i%%%ﬁ@ﬂi%%?ﬁ%g? 35g5BRTFR ERePanilbinBuRy ohioheleihien
presently ptbeepredesrkodinen s @hdt hehizsvebtrbedeni thestinebeiddsti nctly
under st ood %Eag ggg g%ﬁ?thﬂﬂmb 1BHt(hhghhegttQ§r6t eQEBn”H¥?§§ ot herw se

variously racticed wth scope o e folTow ng cl ai ns.
WD 02/228192964PA$§ﬂT1@9A0NBCPé$ynt501nf¢n pylzomblnﬁngsbpabealgbrypept|de

for theyse,ag @o&bﬁﬁﬁéﬁﬁﬁyl@ap*BaﬁﬁékihaglﬁnoﬁglﬁBléEthsggugnﬁﬁxéH Ieast
5 500 identical to a segu ence selected fromthe gr F@ con' itln a) a
&< grea

full |engt hS¥RPRE1ScE EdﬁgncglgéFeEPEHrFPBﬁFtﬁ ﬁtéﬁﬁsﬁ EIf of Seq
Id. No. 2, 8eqthkdcollacidennd 8SegeckilonNmachinkeybpfathel gpaabesde
conprising at | east one, preferably two, nost preferably three of am no
aci d sequences selected fromthe group consisting of; sequence of residues
from about 46 to about EBa8mpieqlarmce of residues 166 to about 257, sequence

of residues from about t Qe abput q i gees from
about 83% to about 981 %?u&lés 85 eRY S§§ée@ﬂgl§§ Mgegffgét{§§p9?3|ng at

| east one, sﬁésgpéﬁmynr@obyn§§bcsﬂépéﬁabiyapﬁﬁeéaéﬂoanaﬁé agpdakéquences

sel ect ed fr@&‘%Qﬁa@&@%@m@%nsC&Hb?ﬁt@hlnsgqE%ancaQe@f1he§h€U§§sEé9HLab0Ut
66 to about 158, sequence o resi dues rom_ahou t o about gﬁpsequence

of residuesPFdin JEOREaPS1 PHEaBSGt 2BShoLSd §@q%@ﬁc€°§FSVB§P5685 om about
854 to aboutki®y5 of Seq. 1d. No. 4,

20 To address the question whether calsyntenin-1
was firmly attached to the so-called postsynaptic density
(PSD), we isolated synaptosomes by means of subcellular
fractionation. For the subcellular fractionation, the
protocol of Phelan and Gordon-Weeks was used (Phelan and

25 Gordon-Weeks, 1997). Brains of 200 adult mice and 20
adult chickens, respectively, were homogenized with a
Dounce homogenizer in 5 volumes of 10 mM HEPES, 0.32 M
sucrose supplemented with the Mini Complete inhibitor mix
(Roche). The subcellular fractionation was performed as

30 described by Phelan and Gordon-Weeks 1997 (Isolation of
synaptosomes, growth cones and their subcellular compo-
nents. In: Neurochemistry - a practical approach. 2nd
edition. (eds. Turner AJ, Bachelard HS) IRL Press, pp 1-
38). For Western blot analysis with the antibodies R63

35 and R71, 100 ug total protein was loaded per lane. For
controlling the correct fractionation, we used commer-
cially available antibodies for the GluRl subunit of the



d) a polypeptide conprising at | east one, 25 preferably two, nost
preferably three of am no acid sequences sel ected fromthe group consisting
of . sequens kg esi dues from about 51 to about 142, sequergesi@lideesi dues
from about 167 to about 244, sequence of residues from about 759 to about
845 and sequence of residues from 30 about 869 to about 956 of Seq Id. No.
6 e) a polypeptide conprising at | east one, preferably two, nost preferably
three of anAﬂ@Aa%geﬁggyera@%ms@he%eﬁgte_g@m &:b,e 95048 soeﬂﬁewgceﬁ\_
sequence of residues from about t 0 _about

sequence of PPBSRBueS FPSnPSE&ﬁVHBBElFod&B@&FY955h6Fe55qG1P81 NG. 84 and

sequence of coppbfdas bEORhabamba869pko gabeuna®e6 retepearTdwhhNen ﬁas

. (12/ 22819 97 PCT/1B01/01C32 .and h%% cal%lun1b|nd| act V|t or the
igle s Brie

P

capaci ty t o°BFRdPEOPRETAFFY/ 5°¢6 HE BErFEERenbe i Lbp
wher ein 5hebpohybeghkdéfsedhgnbendsngtsheasbn6QQS|denErnmhnaed(ﬁnreaS

preferably yBuecbhan Bprehdent Lol hood) wL1o el durgadHenge.sebeged 1o

the group consis h am no aci equence Sel'ected from
t he group cEAYRdt PR BSDgéq 5degN§0t2 sxgtelin. wRye 4oaAgdspgr I1d. No. 6
lo b) a polypgptide conprising at |east one, preferably two, nost
preferably three of am ng aci d,é sequences sel ected fromthe group consisting
of : sequence of residueYltRoRPaBoBT248SEs aBuEoEBY, tRaEUERLBYRF resi dues
166 to aboute’d®h- 1seguen@eoeelheemdeee bb@@e@ae@klb5méﬁﬁrbeeab@ut 861 and

sequence of re5|du s, from about .88 qut 981 No. 2, c) a

poﬂypeptlde O8RS Svgtapeég%l é %P er&bl t%ﬁ g%@st£6 8FBPRGI y %hree
of am no acsdreeqdemne§lseléctsdnhpﬁmsphesgm@mp eomscbﬁdngnoﬁuliequence 20
of res'dueséghgghaegqu%@ehqn.goghdi§%s AL, YrduRidues, bbamanoul 182

to about 25 equence resi dues from abo sequence
of residues ﬂﬁ§HP§B@Ht0§5§YP§P§@§9F@§5§H§ qggﬁtma@t MNéthqa @ylé é@rypeptlde

conpri siigg gergeast reselcéd ahe&eea@bndbmaaz@@ibnpbefeaabkhreareereg am no
aci d sequences selected fr n1the consi st,in se uence of residues

from about § 388&@”%?2 s&&u@%@@ GFtreSVRISS F@ﬁ#&ﬁ uPtf16%et o about
244, sequenpesa%yna@mdue@ehsdmyab@d&.75%rL®5ammd:G&ﬁ&laﬂ¢ seqeanee of

resi dues fr%ﬁl?°m%%%%%.8§%9%9 %HQ%B:%%%?q%8§eqﬂé%a1§%d ?h the par-

ticulate fractions (P4 and PSD, according to Phelan and

20 Gordon-~Weeks 1997 (Isolation of synaptosomes, growth
cones and their subcellular components. In: Neurochemis-
try - a practical approach. 2nd edition. (eds Turner AJ,
Bachelard HS) IRL Press, pp 1-38). The clearance of cal-
syntenin-1 from the PSD fraction indicates that its cyto-

25 plasmic segment is not firmly associated with the subsyn-
aptic molecular scaffold that corresponds to the PSD ob-
served in the EM and that is operationally defined as the
particulate matter resulting after detergent-treatment of
synaptosomes.

30

Example 13:

Studies of the localization of the transmem-
brane cleavage product of calsyntenin-1 by immuno-
electron microscopy: The transmembrane fragment of pro-

35 teolytically cleaved calsyntenin-1 is accumulated in the
spine apparatus of spine synapses and the subsynaptic
membranes of shaft synapses



e) a polypeptide conprising at |east one, preferably two, nost preferably
three of am no acid sequences selected fromthe group consisting of:
sequence Wp (hAs19ues from about 881 to about 981 of Segq. ngrr,,hpt,m%gz 2,
sequence of residues from about 854 to about 955 of Seq. Id. No. 4 and
sequence of residues fromabout 869 to ahout 956 of Seq Td. No. 6, WO
02/22819 98 PCT/| Bl1ll /111 C& and having cal ci um binding activity Sndéor
the capacity to bind toqth 2. I 3 A gg t ed oI pept| e fox
t he use as a pharnaceut Fi?al%dégl@'fg' %%%pf%)&e notglée ?f e&ﬂlee gl ected 5
from' sequeﬁﬁ%&er&orﬂﬁ@lrﬁgmmmkraf&eramnmlm@ mewm,dsvamth a
mini mal i deniddy merCeHAwn AhallS adiield Ao miAp-An S MAl gl v 60 o

-to a am no aC|d sequence sel ect fromthe group conS|st|ng lo Td.
No. 2, Seq. MRt qf NPT 4TERTOSEY “Pd:h IRET KL AeH &t M&%@smm ci um

bi ndi ng act isddondand/ @I’ntiﬂ]ﬁ)diaiw.C:ch},trlii Qaeliididéia&et it%e“&r{é%itﬁ:aﬁf&ﬂi'g&x 4. The
ol ypeptide gccording to anyone .of the precedin c is a

!tor ansnenbr antgh prot qLele?l R (e \% h 4% % egssé’é@pﬁ’r ddtfiTa a\;gl J'r‘?lgjce(ll*ﬂlléj ‘of the
nervous systema mndrife .pdny peptd daa/m?c:xscﬁajl mgeaﬂ{ercllmnmnfbmmms:yexpr essed
in neurons. woll &1 sH&RPIYR/RI 4§, AGRAY; ;}L?.cClrr@njg ‘%‘ gnlel s gygcal i sed

to the postsynaptic nenbrane of sy na ses according to
claimb whi HWHsladyal ez &FH9mam Srwﬁﬁlaﬁ\@soffoamsbllﬁle t@@pdﬁ&tﬂlslaaf mEpine
Synapsesl(&ndaxfd’he?s rn%qia@&%ﬁa&ﬂ@)ﬂ%ﬂ&:ﬁ@@@@@ﬂa s 18] i um of

according to anyone of clains 4 to 7
aE?LL ?gn2§%§§§§éa Lﬁ pegH&?%na somaéa(not shown) . With immu-

nogold, known as less sensitive, labeling was found ex-

clusively in association with the spine apparatus (Fig.
8, C-E) and the subsynaptic membranes of shaft synapses.
15 Because no labeling of the subsynaptic membranous organ-
elles was found with the N-terminal antibodies (Fig. 6),
we concluded that the spine apparatus contained neither
full-length calsyntenin-1 nor the N-terminal cleavage
product. Therefore, the full-length as well as the 115 kD
20 form of calsyntenin-1 found in Western blots of synapto-
somes (Fig. 7) can only be derived from the postsynaptic
membranes. These results indicate hat the proteolytic
cleavage must occur at the cell surface, i.e. in the syn-
aptic cleft, and that the transmembrane stump is inter-
25 nalized thereafter.

Proteolytic cleavage in the extracellular
segment results in the release of the major extracellular
portion of calsyntenin-l. This soluble fragment of cal-
syntenin-1 spreads in the extracellular fluids, as demon-

30 strated by its accumulation in the cerebrospinal and the
ocular vitreous fluid. The remaining transmembrane stump
is internalized into the spine apparatus. Due to its mem-
-brane topology, the Ca”Fbinding domain of the internal-
ized transmembrane stump covers the cytoplasmic surface

35 of the spine apparatus. Thus, internalization may trans-
locate the calsyntenin-l-mediated Ca®* buffer from the



9. The pol ypeptide according to anyone of the preceding clains which has
its major calciumbinding do30 nain in the cytoplasmc conpartnent. 10. The

pol ypept iyJg o2659§ di ng to anyone of the preceding clains V‘Ai‘iC‘iPBmﬁ(»&t | east
one binding site for the Arp2/3 conplex. 11. An isolated nucl eotide

sequence encodi ng 35 a pol ypepti de accof@ding to anyone of the preceding
clainms for the use as pharnaceuti cal . WO 02/ 22819 99 PCT/tB01/01CC2 12.

An i sol at edpBeekoakble cs aguRen Lreodhed sarfakypel itthe apidrf pedran anyone
of the precgdi ng clains which has, due to at |east one point nutation,
insertion or“feletion, lost its function. 5 13. The nucl eoti de sequence
according to claim 12 fBecehélyseths aclibagrosti Catodirom 4ntkacellu-

-phar maceut i iti:on CQRRY i-Si I ti j ng..t.o_anyone of
clains 1 to(i%%. ggg.gg%harlﬁ%de%ﬁéca c%glr?gggl%t %’%ﬁggo%%ﬁ%g:%%%d g%olapo%ypepti de
as definéd tavafiyeneosdf theaillds reacertOrandwes adendliddtadd@ssequémee

accor di ng t%o%!t@.in@ Ent18H0¥88 01 A th) YReptd ds, of ﬁitﬁﬂﬁiﬁénéﬁﬂt':@é‘ce

t hereof as defined in anyone of the preceding clains for the use as a tool
for the devéPdpREntFeRcyY ndhygvstdns cipture 1998 03 9% (B7363¢i: 56 a DNA
sequence as egef Thed IPG -ariaRe «df dafit reneced NG eleivThmded Byheyse-eeni ng and
for the preparati.on_ob.a_nmedicanent. fox th reat menf, of .disarders, in
particul ar %ﬁ?&f“&gr §%f hé& r}?é‘rpg%lf cs?‘s?dfo%f%bﬁﬁoﬁdr lﬁﬂﬁ“&%le?lp%gﬁ t he
central Ifer vous.sy808m 143$t(1pi20f:d0a3l3y .t Re lsaaien isl8.owlse dextdr diong t o
claim 17, chapagkgt zga | i i sor [ rtic

nervous sys'?‘ gllr% ﬁrr%?leé%ar tﬁ%%t%?ét Igé'braklgﬁ? sﬁa?%&dé) %oér%.eir&g@édﬂgé?%&g% | ack
of cl eavage CORCARP§ERELPAGe bt 29 o5 Si0Fe N -e Bagd sofcapastidieit ®Fodefi ned in

one of clai Mend £42%1 nslusptk Lyn At theasFt PR DS €@SRaid Yo UL AReOrding to
claim 18, charact (ri‘[l’l zed | hat the,profease is ti ssue-t% e_plasm nogen
activa30 toedFnrelrat SPAS %A Car o S (Ppel P FBRTH g‘é‘ﬁ GRti Tfat or,

abbrevi atsed l@zsePA, or plasm n or neurotrypsin, or thronbin, or neuropsin.
The comparison of the results of the immuno-

EM analysis and subcellular fractionation indicated that
the full-length form and both cleavage products of cal-
syntenin-1 occur in the postsynaptic membrane (for an il-

20 lustration see Fig. 9). In contrast, neither full-length
calsyntenin-1 nor the N-terminal cleavage product, but
exclusively the transmembrane stump, was found in inter-
nal membranes. This complete segregation of the N-
terminal and the C-terminal cleavage products to the in-

25 tergtitial fluids and to the internal membranes, respec-
tively, can only be explained by extracellular cleavage
of calsyntenin-1 by a protease located in the synaptic
cleft. The selectivity of the internalization process for
the transmembrane stump of calsyntenin-1 implicates a

30 regulatory role of the proteolytic cleavage in the synap-
tic cleft for the translocation of the Ca?-binding domain
of calsyntenin-1 from the postsynaptic membrane to the
surface of the spine apparatus.

35 Example 14:
Determination of the region of calsyntenin-1
bearing the proteolytic cleavage site.



20. Use according to anyone of clainms 17 to 19, characterized in that said
di sorders, in particular 35 of the nervous system are due to perturbed
processi Rgo@bighé r acel I ul ar cal ci um si gnal s. WO 02/ 22818ct@Bn1/01662
PCT/ 1 B01/ O1G=2 21. Use according to claimanyone of clains 17 to 20,
characterized in that said disorders, iféparticular of the nervous system
are due to perturbed proc - essing of extracellular signals that regul ate

the cellu5 tar notilityTheodeses dy ofeahe @ oteglhatinng lidieraget svikky of
the Arp2/3 co

|.ex. .22. e _accordi toq one.of clains 17 to 21, .
char act eri z&H FhTt 4t ﬁweleé“l %a?ﬁnﬁ%ils&aen@g%} & Sr?fntf%}nﬂé LGS at i on
of the tissus destdamsrimimeily iBapathdiortiio lafdagriot raketh@ 3 rggd caccor di ng

.to anyone of %%:‘d%elj{e&& dqﬁ&tg@%@ei&émﬁ?o% ARl Y event s

the cell deat s of the nervous m 24. f a DNA sequence or

a protei b astlfed® finpament ampiedfiri@ian N T or2k hehp giphemsesh of a
-medi cament  fof, dnitei tf eIy Ofa RS dME idi s dreVedmib Heilgduct i on
of the growth, the expansion, the_infiltratio nd the netastasjs of

pri mary and FAUE t SEhe M S h s TR S Bt iiors of the
ret20 i na. Zfurdisemaacor dilg dloealadencbursharaciies | etrdaael hatarsai d t unors

nvolve 11 RSl degr arD, SXRANSHONCLOTLE A o NELASL AR S, 00 LoDt on

moiet . e .
of bl ood vesSetSor heoangl ogenesi § an enhariced activity o

conpl ex. 126.ségeerdecdildihg the ctkdanap: site duteriedee i bocdard sefitéenhanced
activity of thie NN LATP| e | Sa B EHRLRS L1 RN AOANE @ég@énc’f‘é@.%—ve or
reduced regulatory function of one of the sequences as defined in any30 one
of claima 1-tiple zinmhgre B @RYiRREILP ANigHe aFid S bs (e thizgs amino
characteri zegbid dhaths af £hri 4SS Ay G atndrit ft hettie 0 @hdnt exPadisd on,

infiltration, netastasis and. pronotion of bl ood vessgls or, neqangi ogenesi s

at | east oneé’bt?ﬁce%sjzu rf%’c‘%r%n% I?Fmﬁﬁh%%?:'erﬂ' ]w%ﬁ Jan‘f)cgl%e%fji%é“’ 5

defined ih amydrie gfepthiede|leamsiy lthe proteolytic cleavage site is
indicated below:

Cleaved sequence of chicken calsyntenin-1
(Seq. Id. No. 29}):
20 LIRYRNWHTVS LFDRKFKLVC SELNGRYVSN EFKVEVNVIH
TANPIEHANH TAAQPQFVHP VHHTFVDLSG HNLANPHPFS VVPSTATV

Cleaved sequence of human calsyntenin-1 (Seq.
Id. No. 30):
25 LLRYRNWHAR SLLDRKFKLI CSELNGRYIS NEFKVEVNVI
HTANPMEHAN HMAAQPQFVH PEHRSFVDLS GHNLANPHPF AVVPSTATV

The first amino acid is the last amino acid
of the sequenced peptide number 7 of the 115 kD fragment
30 of calsyntenin-1 (see example 2 and Fig. 2). The last
amino acid is the first amino acid of the transmembrane
segment (see Fig. 2).
Neither the nature of the protease that
cleaves calsyntenin-l nor the mechanism conferring selec-
35 tive internalization of the transmembrane stump of cal-
syntenin-1 are currently not known. Several extracellular

proteases have been reported to be expressed in the nerv-
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characterized in that the protease is a nenber of one of the follow ng

protease | ghhhf§: - Serine Protease fam |y such as tissugciiB6i/Res2
pl asm nogen activator (tPA), urokinase-type plasmnm nogen activator (uR@,

pl asm n, thronmbin, neurotrypsin, neuropsin, elastases, cathepsin G -
Matrix Metall oproteinases famly such as col |l agenases, gel ati nases,

st romel ysi Ny sMakidldsi Mo ind ISkt Polansed@mdot sUgh as cat hepsin
B and cat hepsisn Br 29. A r(r:et holélfor t he goductlon of |f)%s1ypept'i des as

defined in dWOTPSH ASHTRETYRSI™MO 3G9 HFF PHpefladEwsk pieddichy cel | s,
characteri ze@nidlyt ki Sfd @A M0osiraedrs ptrierd nans v dapoirited DNA

.sequence as defined i lajm 12 in a vector, ensur t he expressi on of said
DNA sequencé® E?eséfie@“ﬁt?gtteécg}yi DR BrdtVediYd Jt e ted c & ar e

cul t ur ed unadrersuilinabl d 9Sdndi26 (@ns 485-@4)ng Tdayd eepriesiianingd0 cag- A
synthetic ofyGhemcalo meldad Jor-d e Rodyshion of polaneptides. pepti des
or nucl eic acid sequences Tepresenting at "Least part  of the sequences
defined in clains 1 to 13 and having the ability to mmc or to bl ock,
respectively, the biol ogj 1achisui ty of 25 calsyntenin, in particular the
calciumbinding activity. 31. Use of the DNA_sequences and/qr the

pol ypepti des as defi ned ST HRFoRd &fecpabrellvler1dogeligaitdonnothe

screeni ngp ofcaikgmasai-caln dftgsingBheldsn0f alssauaiite -as ideffiored i n
claim21 30.as a

ns to produce antigens or.as _antigen.foy the production
of antibodi &8 955V §n°§bee§3iogpr?oﬁ?“1%&9a%"é’rﬁswﬁ9r%ﬁh%% %qﬁ’Pt‘hat i t
conpri ses ameexogenous DNA sequence as defined in claim12 in an

environment al |l owi ng pr %eiélt%Sh iﬁ@ia%qanﬁangr%%[t%‘d %hlgl\léxg?gggnce as

defined in claim12 or or fragnents thereo e preparation of a W
O 02/ 22819 sion of calsyntenin-1 mRNA in neuronal precursor cells of

15 the germinal layers of the developing nervous system and
in the early postmitotic stages of neurons in all regions
of the developing nervous system. Therefore, we investi-
gated the subcellular localization of calsyntenin-1 also
in neurons during the period of cell migration and neu-

20 rite growth. In this example, neurons of E18 mouse hippo-
campus were cultivated as described previously. When the
dissociated cells from the E18 mouse hippocampus were
plated at low density, their growing processes did not
make contact with other cells during the first 10 days in

25 culture. Therefore, these cultures allowed the micro-
scopic inspection of the growth cones, the leading tips
of the growing axons. As demonstrated in Fig. 10, calsyn-
tenin-1 immunoreactivity was found on the surface of the
neuronal cell soma and on both types of processes, viz.

30 dendrites and axons. A particularly strong calsyntenin-1
immunoreactivty was found over the growth cones, as evi-
denced by the comparison with a double-immunofluorescence
staining for calsyntenin-1 with antibody R63 (Fig. 10a)
and an antibody against the axonal marker protein Taul

35 (Fig. 10B). At higher magnification, calsyntenin-1 immu-
noreactivity in growth cones exhibited a patchy pattern,
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to 39. 26 4éur@apeobéageowﬁhghneheanssaadpothpspthdg asveehi fiedcknoanyone

O el LihoadOet Both et ROSLLULE BAEh 420 GRRN BALLAELpEOTD! I <1 NG
e e a |ne§ 2

a pr ot ease Ves a anyon cl ai ns
to 10. AYLenﬂlghAFfprmﬁmlAm oﬂLaApnsAEpdldApdzlA&s APr in nerve re-

L. AY". AYL9 eéﬁkgvélEuﬁét&%ﬁéggféErA%EréﬁhE tissue injur
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Example 16:
Overexpression of calsyntenin-1l in CNS neu-
15 rons using transgenic mice technology
The overexpression of a gene in a transgenic
mouse is a relatively direct way to study the function of
a protein in vivo. For the first series of experiments
chicken calsyntenin-l was expressed under the control of
20 the promoter of the Thy-1 gene. The Thy-1 gene is ex-
pressed in the nervous system relatively late (postnatal
day 4-10, depending on the location). The expression of
calsyntenin-1 under the control of the Thy-1 promoter
(Gordon et al., 1987, Cell 50(3), 445-52) ensures that
25 the earlier developmental stages are not affected. This
point is essential. Calsyntenin-1 is expressed in some
regions of the developing nervous system relatively early
and, thus, it could play a role in early developmental
functions, such as cell migration and axonal pathfinding.
30 By using a late onset promoter it was intended to prevent
perturbations of early stages of neurogenesis in the
transgenic animals. However, depending on the aim of an
investigation, other promoters may be used as well.
For the first transgenic mice, we chose to
35 overpress the calsyntenin-l1 of the chicken without the
cytoplasmic segment, because of its potential of being
selectively detected with species-specific monoclonal an-
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braln ¢DNA library (Clontech 5' STRETCH PLUS in Agtl0,
catalog # HL3003a). 10 clones were isolated, their in-
serts subcloned into pBluescript KS+, and completely se-

25 quenced. The clones were assembled into a contiguous
cDNA. The N-terminal 116 amino acids (by homology to cal-
syntenin-1) were still missing. Therefore an EcoRI-EcoNI
fragment representing the most N-terminal 400 base pairs
of calsymtenin-2 was used to rescreen the same cDNA 1li-

30 brary. One clone contained 109 additional N-terminal
amino acids and showed a 100% identity with a sequence on
another HTGS clone, AC009671. Together with this genomic
clone, we were able to assemble a full-length c<DNA of the
human calsyntenin-2. The N-terminal seguence was con-

35 firmed with PCR using the primers hsCst2atgfwd (5’-~
TGCTGCGAGGATGCTGC-3' (Seq. Id. No. 33), containing the
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saghment of calsyntenin-2 corresponding to
the cleaved segment of calsyntenin-1 has the following

25 amino acid sequence:

Putative cleaved sequence of human calsyn-
tenin-2 (Seqg. Id. No. 35):
HIRYRNWRPA SLEARRFRIK CSELNGRYTS NEFNLEVSIL
30 HEDQVSDKEH VNHLIVQPPF LQSVHHPESR SSIQHSSVVP SIATV

In order to obtain information on the expres-

sion pattern of calsyntenin-2 in different human tissues,

35 a Northern blot of poly(A)* RNA from adult human tissues
(Cat. Nr. 7760-1, Clontech) was hybridized with a 1762 bp
cDNA fragment of human calsyntenin-2 labeled with [a-3%P]
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2 h at 55 °C and the hybridization signals were analyzed

with a PhosphorImager (Molecular Dynamics). A single spe-

5 cles of calsyntenin-2 mRNA of approximately 5.5 kb was

found. The highest expression of calsyntenin-2 mRNA was

observed in brain, heart, and kidney. Low signals were

detected in skeletal muscle. No transcript was found in

placenta, lung and liver.

10

Example 20:

Cloning of the cDNA of human calsyntenin-3

In a database search we found an unclassified
human cDNA, KIAAQ0726, with a sequence identity of 53.0 %,

15 52.3 % and 54.5 % with human, mouse, and chicken calsyn-
tenin-1, respectively (Table I). As described in the fol-
lowing paragraphs, we have isolated overlapping fragments
matching this sequence by RT-PCR. We found a cDNA that
was identical with the sequence of KIAA(0726 over a large

20 part of the ORF, but differed in the N-terminal segment.

We termed this cDNA calsyntenin-3 and submitted it to the
EMRI./Genbank/DDBJ database, where it was registEred with
the accession number AJ277460.

The cloning of the cDNA of human calsyntenin-

25 3 was based on a RT-PCR strategy. In a first round, we
cloned the c¢DNA of the mouse ortholog of KIAA0726. Ap-
proximately 2x10° plagques of an adult mouse BALB/c 5’
stretch plus whole brain c¢DNA library (ML 3000a, Clon-
tech, Palo Alto, CA) were screened. Two independent

30 clones with homology to KIAAD726 were isolated. A de-
tailed analysis of these clones revealed a marked differ-
ence to KIAA(Q0726 at the 5' end of the ORF. Both clones
consist of a 120 bp 5’ UTR, a translation initiation co-
don (ATG), and an initial part of the ORF without any ho-

35 mology to KIAAQ726. Further downstream, however, the se-
quence of the clones is homologous to KIAAQ0726. The nu-

cleotides adjacent to the translation codon (ATG) are in
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very close agreement with the consensus sequence, as de-
termined by Kozak (Nucleic Acids Resarch 1987; 15(20):
8125-48) . Due to its homology to calsyntenin-1, the novel
gene of the mouse genome was termed calsyntenin-3.

5 Signal peptide analysis programs predicted
that mouse calsyntenin-3 contains a signal peptide of 19
aa. In contrast, with the same analysis programs, no sig-
nal peptide was predicted for KIAAQ0726.

A screen through the human EST database re-

10 vealed a human EST (expressed sequence tag; accession
number: AL133677) with a nucleotide sequence identity of
79.4 % with mouse calsyntenin-3. The 3’ region of EST
AL133677 was identical with a seqgment of KIAA0726 and ex-
hibited a high degree of similarity with mouse calsyn-

15 tenin-3. The 5’ region, however, exhibited a similarity
with the 5’ end of the ORF of mouse calsyntenin-3, but
was completely unrelated with any sequence of KIAA(0726.
The translated nucleotide sequence of EST AL133677 con-
tains, like mouse Calsyntenin-3, a signal peptide of 19

20 aa length. The identity of the signal peptide of the ORF
of EST AL133677 exhibited an amino acid sequence identity
of 68.4 % with the signal peptide of mouse calsyntenin-3.
Based on these characteristics, we conlcuded that the
novel sequence obtained from the products of RT-PCR and

25 EST AL133677 is the human calsyntenin-3.

In order to obtain direct information about
the 5’ region of the mRNA of human calsyntenin-3, a RT-
PCR approach has been undertaken. Poly (A)*'-selected RNA
from the hippocampus of an adult human (Clontech, Palo

30 Alto,CA) was chosen as a template for reverse transcrip-
tion. First strand c¢DNA was obtained with the oligo (dT)-
priming method (Thermoscript RT-PCR System of Life Tech-
nologies,Basel, Switzerland). PfuTurbo DNA Polymerase
(Stratagene, La Jolla, CA) and the following primers were

35 used to perform the PCR reaction:
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A high degree of sequence identity with cal-
syntenin-1 was also found in the region proximal to the
transmembrane segment, which bears the protolytic cleav-
25 age site in calsyntenin-1. This suggests that calsyntein-
3 also bears a proteolytic cleavage site in this segment.
The segment of calsyntenin-3 corresponding to
the cleaved segment of calsyntenin-1 has the following
amino acid sequence:

30

Putative cleaved sequence of human calsyn-
tenin-3 (Seq. Id. No. 38):
ILRQARYRLR HGAALYTRKF RLSCSEMNGR YSSNEFIVEV
35 NVLHSMNRVA HPSHVLSSQQ FLHRGHQPPP EMAGHSLASS HRNSMIP
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YS10% ! (hQ)YL%%ép%ﬁghest expression of calsyntenin-3 mRNA was ob-
served in brain. A signal of moderate intensity was found
with mRNA from kidney. Low level signals were detected in
pancreas, liver, heart, placenta, skeletal muscle, and
15 lung.

The cellular resolution of the expression of
calsyntenin-3 was determined by in situ hybridization,
performed as described previously (Schaeren-Wiemers and
Gerfin-Moser, Histochemistry. 1993; 100(6):431-4). On

20 cryosections from an adult mouse brain, calsyntenin-3
MRNA was abundant in all areas of the gray matter. In-
spection at higher magnification indicated a neuronal ex-
pression pattern in all areas of the CNS and the PNS.
However, not all neurons expressed calsyntenin-3 mRNA and

25 considerable differences in the expression levels were
found. A very prominent example of the cell-type specific
expression of calsyntenin-3 is found in the cerebellum.
As shown in Fig. 12, cerebellular Purkinje cells exhibit
a very strong in situ hybridization signal for calsyn-

30 tenin-3, whereas all other cells of the cerebellum do not
express detectable levels of calsyntenin-3 mRNA.

Example 21:

35 Binding of the cytosolic segment of calsyn-
tenin-1 and the Arp2/3 complex.
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talnlng a conserved tryptophan that exhibits a high de-
gree of similarity with acidic amino acid motifs contai-

10 ning a conserved tryptophan in the Arp2/3 binding domain
of most, if not all, of the currently known activators of
the Arp2/3 complex. The acidic amino acid sequence con-
taining a conserved tryptophan is found twice in the
cytoplasmic segment of calsyntenin-1, once with the amino

15 acid sequence ..MDWDDS.. and once with ..LEWDDS.. (amino
acid sequence given in single letter code). The cytoplas-
mic sequence of calsyntenin-2 contains one ..MDWDDS.. and
one ..LEWDDS.., and the cytoplasmic segment of calsyn-
tenin-3 contains a single motif of this kind, namely

20 ..LFWDDS... The Arp2/3 complex plays a central role in
the regulation of the actin-based cellular motility, by
regulating actin filament growth and branching (for re-
views see: Borisy and Svitkina, Curr. Opin. Cell Biol.
12: 104-112, 2000; Pantaloni et al., Science 292: 1502-

25 1506; Higgs and Pollard, Annu. Rev. Biochem., 70: 649-
676, 2001; and references therein). Arp2/3 activators
containing a similar acidic motif with a conserved tryp-
tophan include human WASP (Abbreviation for: Wiscott
Aldrich Syndrome Protein), the related human N-WASP, the

30 human Scar/WAVEl proteins, and cortactin, exhibiting the
sequences ..DDEWDD, ..DDEWED and ..EVDWLE, and
. .ADDWET.., respectively (for WASP, N-WASP, and
Scar/WAVEl see Higgs and Pollard, Annu. Rev. Biochem. 70:
649-676, 2001; for cortactin see Uruno et al., Nature

35 Cell Biol. 3: 259-266, 2001). The importance of the con-
served tryptophan and the adjacent acidic amino acids for
Arp2/3 binding and the Arp2/3 function in actin poyme-
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5 tophan in the sequence ..ADDWET.. resulted in the loss of
Arp2/3 binding and Arp2/3-mediated actin polymerization.
All these Arp2/3 activator proteins are resident in the
cytoplasm and have been reported to link intracellular
signals generated by the transmembrane signaling of re-

10 ceptors for extracellular regulators, such as growth fac-
tor, cytokines, etc., into activation of the Arp2/3 com-
plex. A crucial intermediate step in the signaling casca-
de from activated transmembrane receptors to the activa-
tion of the Arp2/3 activators has been attributed to the

15 small GTP-binding proteins of the Rho family (for a re-
view: Takai et al., Physiol. Rev. 81:153-207, 2001). Ac-
tivated Arp2/3 complex in turn initiates the generation
of new actin filaments and the branching of pre-existing
actin filaments (for reviews see: Borisy and Svitkina,

20 Curr. Opin. Cell Biol. 12: 104-112, 2000; Pantaloni et
al., Science 292: 1502-1506; Higgs and Pollard, Annu.
Rev. Biochem., 70: 649-676, 2001; and references
therein). As a result of the enhanced cytoskeletal dyna-
mics, the cells generate and/or retract plasma membrane

25 protrusions, such as filopodia and lamellipodia (Borisy
and Svitkina, Curr. Opin. Cell Biol. 12: 104-112, 2000).
In the growing tip of the axons growing out of neurons,
termed growth cones, the enhanced activity so generated
translates into an enhanced exploratory activity and en-

30 hanced axon growth and pathfinding activity (Hu and
Reichardt, Neuron 22, 419-422, 1999; Suter and Forscher,
Curr. Opin. Neurobiol. 8: 106-116, 1998; Dickson, Curr.
Opin. Neurobiol. 11: 103-110, 2001). The enhanced dyna-
mics of actin filaments in the dendritic spines of neu-

35 rons of the central nervous system results in an enhanced
motility, which in turn may regulate the morphological
shape and the electrical properties of the spine. As a
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activation results in an increase in cell motility, ac-
companied by a boost in the formation of membrane protru-
sions, such as lamellipodia, and enhanced migratory acti-
10 vity (Holt and Koffer, Trends Cell Biol. 11: 38-47, 2001;
Mullinsg, Curr. Opin. Cell Biol. 12: 81-96, 2000; Proko-
penko et al., J. Cell Biol. 148: 843-848, 2000). A dysre-
gulated signalling from the cell surface to the cytoske-
leton, resulting in altered cell motility, enhanced for-
15 mation of lamellipodia, and enhanced locomotion, when
found in tumour cells, strengthens the capacity of the
tumor cells for invasive growth and metastasis (Radisky
et al., Seminars Cancer Biol. 11:87-95, 2001; Kassis et
al., Seminars Cancer Biol. 11:105-119, 2001; Condeelis et
20 al., Seminars Cancer Biol. 11:119-128, 2001; Price and
Collard, Seminars Cancer Biol. 11:167-173, 2001).
The acidic sequence containing a tryptophan
residue was also found to be crucial for the induction
and the branching of actin filaments generated Listeria
25 monocytogenes (Higgs and Pollard, Annu. Rev. Biochem.,
70: 649-676, 2001; Cameron et al., Curr. Biol. 11: 130-
135, 2001). After invading the cytosol of the host cell,
these bacteria use the cellular actin machinery for their
own locomotion. The bacterial surface protein ActA in-
30 itiates the formation of actin filaments on the surface
of Listeria monocytogenes. Very much like the cells own
Arp2/3 activators, ActA of Listeria monocytogenes con-
tains a tryptophan flanked by acidic residue. It has the
amino acid sequence ..DEWEE.. (for a review: Higgs and
35 Pollard, Annu. Rev. Biochem. 70: 649-676, 2001).
Based on the high degree of similarity with
the Arp2/3-binding and Arp2/3-activating motif of the
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v 10% 8 O 53 SRR SR OBt e ol Fi0l 1098 0
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-3 loaded on a GST-Cstc Glutathione-Sepharose column equili-

5 brated with buffer B (50 mM Tris, 25 mM KC1l, 1 mM MgCl2,
0.5 mM EDTA, 1 mM DTT, 0.1 mM ATP, pH 7.5). After washing
with buffer B, elution was initiated with 0.2 M KCl in
buffer B, followed by a second elution with buffer B con-
taining 0.2 M MgCl2. The eluted protein was analyzed by

10 SDS-PAGE followed by Western blotting using a commercial-
1y available antibody against the Arp3 subunit of the
Arp2/3 complex (Santa Cruz). As demonstrated in Figure
13, the Arp2/3 complex, contained in the complex mixture
of proteins extracted from bovine brain, bound to the im-~

15 mobilized GST~Cste fusion protein and was released only
when elution conditions were applied (Elution A in Figure
13). No binding of Arp2/3 was observed when bovine brain
extract was passed over a column containing only the GST
part. This indicates that the observed binding of Arp2/3

20 to the GST-Cstc fusion protein is mediated by the
cytoplasmic segment of calsyntenin-1. Based on the pre-
sence of highly similar segments containing a conserved
tryptophan flanked by acidic amino acids in the cytoplas-
mic parts of calsyntenin-2 and calsyntenin-3 all members

25 of the calsyntenin family bind to and, thus, regulate
Arp2/3 activity.

To demonstrate direct binding between the
cytoplasmic segment of calsyntenin-1 and the Arp2/3 com-
plex, Arp2/3 complex was purified according to a pub-

30 lished protocol (Egile et al., J. Cell Biol. 146:1319-
1332, 1999). To prepare an affinity ligand for Asp2/3
complex, the COOH-terminal domain (VCA) of human N-WASP
was expressed as a GST fusion protein in E. coli and pu-
rified using a Glutathion-Sepharose column. The region

35 encoding the VCA segment of human N-WASP (residues 392-
505) was amplified by PCR from human brain cDNA using
oligonucleotides phNW392 (5'-~ccggaattcCCTTCTGATGGGEGAC
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30 with 0.1 mM ATP and fractionated on a GST-VCA glutathio-
ne-sepharose column equilibrated with buffer B (50 mM
Tris, 25 mM KC1l, 1 mM MgCl2, 0.5 mM EDTA, 1 mM DTT, 0.1
mM ATP, pH 7.5). After washing with 0.2 KC1l in buffer B,
the Arp2/3 complex was eluted with buffer B containing
35 0.2 M MgCl2. The protein was then dialysed against buffer
B and concentrated with a Centriprep 10 cartridge. The

concentrated Arp2/3 complex was stored in buffer B con-
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to Glutathion-Sepharose. GST-Cste, GST-VCA, or GST (5
fg), immobilized on Glutation-Sepharose beads, were mixed
with 10 pmol of purified Arp2/3 complex in buffer A (100
ul of 50 mM Tris, 1 % Triton-X-100), and incubated for 2
15 h at 4 °C on a rotating wheel. The beads were rinsed
three times with buffer A and then boiled in two times
SDS sample buffer. The resulting sample buffer was loaded
on an SDS-PAGE gel. The electrophoretically separated
proteins were electrotransferred onto nitrocellulose

20 using standard protocols. The Arp2/3 complex was visuali-
zed with a polyclonal anti-Arp3 antibody (purchased from
Santa Cruz) according to standard immunoblotting procedu-
res. We found unequivocal evidence for direct binding of
Arp2/3 to GST-Cste and GST-VCA, but not GST alone. These

25 results demonstrate a direct binding interaction between
the cytoplasmic segment of calsyntenin-1 and the Arp2/3
complex.

In summary, calsyntenin-1 containing the
cytoplasmic sequences ..MDWDDS.. and ..LEWDDS.. is

30 capable of binding the Arp2/3 complex. This indicates
that calsyntenin-1 uses the same binding site to interact
with the Arp2/3 complex at as the currently known regula-
tors of Arp2/3 activity, including human WASP, human N-
WASP, the human Scar/WAVEl proteins, cortactin, and the

35 ActA protein of Listeria monocytogenes, in which the bin-
ding site comprising the conserved tryptophan includes
the sequences ..DEWDD, ..DEWED, ..VDWLE, ..ADDWET.., and
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. .DEWEE, respectively (for an overview see: Higgs and
Pollard, Annu. Rev. Biochem. 70: 649-676, 2001 and refe-
rences therein). Thus, calsyntenin-1, by means of its
cytoplasmic part competes with established regulators of
Arp2/3 activity and, in doing so, takes part in the regu-
lation of Arp2/3 activity. Calsyntenin-1 is the first re-
gulator of the Arp2/3 complex that is a transmembrane
protein. In contrast, the currently known Arp2/3 regula-
tors, including WASP, N-WASP, the proteins of the
Scar/WAVEl family, and cortactin are cytoplasmic proteins
and depend on other intracellular mediators of extracel-
lular signals. Calsyntenin-1 may transduce extracellular
signals received by ist extracellular part directly into
an activity-regulating signals to the Arp2/3 complex. The
presence of highly similar conserved acidic segments con-
taining a conserved tryptophan in the cytoplasmic parts
of calsyntenin-2 and calsyntenin-3 indicates that all
members of the calsyntenin family members bind to and,
thus, regulate Arp2/3 activity.

While there are shown and described presently
preferred embodiments of the invention, it is to be dis-
tinctly understood that the invention is not limited
thereto but may be otherwise variously embodied and prac-
ticed within the scope of the following claims.
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’ sisting of:

a) a full length amino acid sequence selected
from the group consisting of Seqg. Id. No. 2, Seq. Id. No.
4 and Seq. Id. No. 6,

10 b) a polypeptide comprising at least one,
preferably two, most preferably three of amino acid se-
quences selected from the group consisting of: sequence
of residues from about 46 to about 165, sequence of resi-
dues 166 to about 257, sequence of residues from about

15 774 to about 861 and secquence of residues from about 881
to about 981 of Seq. Id. No. 2,

c) a polypeptide comprising at least one,
preferably two, most preferably three of amino acid se-
quences selected from the group consisting of: sequence

20 of residues from about 66 to about 158, sequence of resi-
dues from about 182 to about 259, sequence of residues
from about 751 to about 834 and sequence of residues from
about 854 to about 955 of Seq. Id. No. 4,

d) a polypeptide comprising at least one,

25 preferably two, most preferably three of amino acid se-
quences selected from the group consisting of: sequence
of residues from about 51 to about 142, sequence of resi-
dues from about 167 to about 244, segquence of residues
from about 755 to about 845 and sequence of residues from

30 about 869 to about 956 of Seq Id. No. 6

e) a polypeptide comprising at least one,
preferably two, most preferably three of amino acid se-
quences selected from the group consisting of: segquence
of residues from about 881 to about 981 of Seg. Id. No.

35 2, sequence of residues from about 854 to about 955 of
Seq. Id. No. 4 and sequence of residues from about 869 to
about 956 of Seq Id. No. 6,
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out 981 ©of Seq! . No. 2,

c) a polypeptide comprising at least one,
preferably two, most preferably three of amino acid se-
quences selected from the group consisting of: sequence

20 of residues from about 66 to about 158, sequence of resi-
dues from about 182 to about 259, sequence of residues
from about 751 to about 834 and sequence of residues from
about 854 to about 955 of Seqg. Id. No. 4,

d) a polypeptide comprising at least one,

25 preferably two, most preferably three of amino acid se-
quences selected from the group consisting of: sequence
of residues from about 51 to about 142, sequence of resi-
dues from about 167 to about 244, sequence of residues
from about 759 to about 845 and sequence of residues from

30 about 869 to about 956 of Seq Id. No. 6,

e) a polypeptide comprising at least one,
preferably two, most preferably three of amino acid se-
quences selected from the group consisting of: sequence
of residues from about 881 to about 981 of Seqg. Id. No.

35 2, sequence of residues from about 854 to about 955 of
Seqg. Id. No. 4 and sequence of residues from about 869 to
about 956 of Seqg Id. No. 6,
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sz& @' 4Wbqz<D . The polypeptlde according to claim 6 which
* N )
SN e e s e e Y
ynapses and in a membrane of subsynaptic endoplasmatic
25 reticulum of shaft synapses.

8. The polypeptide according to anyone of
claims 4 to 7 which is expressed in tumor cells.

9. The polypeptide according to anyone of the
preceding claims which has its major calcium-binding do-

30 main in the cytoplasmic compartment.

10. The polypeptide according to anyone of
the preceding claims which has at least one binding site
for the Arp2/3 complex.

11. An isolated nucleotide sequence encoding

35 a polypeptide according to anyone of the preceding claims
for the use as pharmaceutical.
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5 . The nucIéotlde sequence according to
claim 12 for the use as a diagnostic tool.

14. A pharmaceutical composition comprising a
polypeptide according to anyone of claims 1 to 10.

15. Pharmaceutical composition comprising a

10 polypeptide as defined in anyone of claims 1 to 10 and/or
a nucleotide sequence according to claim 11.

16. Use of a polypeptide or a partial se-
quence thereof as defined in anyone of the preceding
claims for the use as a tool for the development of a

15 pharmaceutical.

17. Use of a protein or a DNA sequence as de-
fined in anyone of the preceding claims for the screening
and for the preparation of a medicament for the treatment
of disorders, in particular disorders of the nervous sys-

20 tem, more particular of the central nervous system, most
preferably the brain.

18. Use according to claim 17, characterized
in that said disorders, in particular of the nervous sys-
tem, more particular of the brain, are disorders due to

25 lack of cleavage or miscleavage or excessive cleavage of
a protein as defined in one of claims 1-11 induced by at
least one protease.

19. Use according to claim 18, characterized
in that the protease is tissue-type plasminogen activa-

30 tor, abbreviated as tPA, urokinase-type plasminogen acti-
vator, abbreviated as uPA, or plasmin or neurotrypsin, or
thrombin, or neuropsin.

20. Use according to anyone of claims 17 to
19, characterized in that said disorders, in particular

35 of the nervous system, are due to perturbed processing of
intracellular calcium signals.
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21. Use according to claim anyone of claims
17 to 20, characterized in that said disorders, in par-
ticular of the nervous system, are due to perturbed proc-
essing of extracellular signals that regulate the cellu-
lar motility processes by means of regulating the activ-
ity of the Arp2/3 complex.

22. Use according to one of claims 17 to 21,
characterized in that the medicament is a medicament for
the minimization of the tissue destruction during and/or
after stroke.

23. Use according to anyone of claims 17 to
22, characterized in that the medicament prevents the
cell death of cells of the nervous system.

24. Use of a DNA sequence or a protein as de-
fined in anyone of claims 1-10 for the preparation of a
medicament for the treatment of tumors, including preven-
tion or reduction of the growth, the expansion, the in-
filtration and the metastasis of primary and metastatic
tumors, in particular brain tumors or tumors of the ret-
ina.

25. Use according to claim 24, characterized
in that said tumors involve in their growth, expansion,
infiltration, metastasis and promotion of blood vessels
or neoangiogenesis an enhanced activity of the Arp2/3
complex.

26. Use according to claim 25, characterized
in that said enhanced activity of the Arp2/3 complex is
mediated by an abnormal or excessive or reduced regula-
tory function of one of the sequences as defined in any-
one of claima 1-10.

27. Use according to anyone of claims 24 to
26, characterized in that said tumors involve in their
growth, expansion, infiltration, metastasis and promotion
of blood vessels or neoangiogenesis at least one protease
functionally connected with a polypeptide as defined in
anyone of the claims 1-10.
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28. Use according to claim 27, characterized
in that the protease is a member of one of the following
protease families:

- Serine Protease family such as tissue-type
plasminogen activator (tPA), urokinase-type plasminogen
activator (uPA), plasmin, thrombin, neurotrypsin, neurop-
sin, elastases, cathepsin G,

- Matrix Metalloproteinases family such as
collagenases, gelatinases, stromelysins, matrylisins,

- Cystein Proteases family such as cathepsin
B and cathepsin D.

29. A method for the production of polypep-
tides as defined in anyone of claims 1 to 10 or such
polypeptide expressing cells, characterized in that suit-
able host cells are transfected with a DNA sequence as
defined in claim 12 in a wvector ensuring the expression
of said DNA sequence in said host cell, and in that said
transfected cells are cultured under suitable conditions
allowing said expression.

30. A synthetic or chemical method for the
production of polypeptides, peptides or nucleic acid se-
guences representing at least part of the sequences de-
fined in claims 1 to 13 and having the ability to mimic
or to block, respectively, the biological activity of
calsyntenin, in particular the calcium binding activity.

31. Use of the DNA sequences and/or the poly-
peptides as defined in anyone of claims 1 to 13 as tools
in the screening of pharmaceutical drugs.

32. Use of a sequence as defined in claim 11
as a means to produce antigens or as antigen for the pro-
duction of antibodies.

33. Transgenic non human animal, charactexr-
ized in that it comprises an exogenous DNA sequence as
defined in claim 12 in an environment allowing protein
expression.

34. Use of a DNA sequence as defined in claim
12 or 13 or fragments thereof for the preparation of a
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diagnostic preparation for the diagnosis of disorders due
to defects in the genomic sequence comprising a DNA se-
quence according to claim 11.

35. A vector or artificial chromosome com-
prising a DNA sequence as defined in claim 12 for the use
in gene therapeutical applications in humans and in ani-
mals.

36. An isolated polypeptide comprising an
amino acid sequence which is at least 60% identical to
the amino acid seguence of Seg.Id. No. 4.

37. The polypeptide of claim 36 wherein the
amino acid sequence is identical to Seq. Id. No. 4.

38. An isolated polypeptide comprising an
amino acid sequence which 1s at least 98.5 % identical to
the amino acid sequence of Seg. Id. No. 6.

39 The polypeptide of claim 37 which is iden-
tical to Seq. Id. No. 6.

40. A nucleotide sequence encoding a polypep-
tide according to anyone of claims 36 to 39.

41. A protease which cleaves a polypeptide as
defined in anyone of claims 1 to 10 in its extracellular
part.

42. A cell extract comprising a protease
which cleaves a polypeptide as defined in anyone of
claims 1 to 10.



